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ABSTRACT

T it le  o f D is s e r ta tio n : An In te g ra tio n  o f P r ic e s , Wages, and Income
Flows in  an In p u t-O u tp u t M odel o f th e  U n ite d  
S ta te s

D avid  B ruce B e lz e r, D o c to r o f P h ilo s o p h y , 1978

D is s e r ta tio n  d ire c te d  b y : D r. C lopper Alm on, J r . ,  P ro fe s s o r o f
Economics

An e x is t in g  in p u t-o u tp u t m odel o f  th e  U .S . (INFORUM, In te r in d u s try  

F o re c a s tin g  M odel, U n iv e rs ity  o f M ary land ) was expanded to  in c o rp o ra te  

a c o n s is te n t s e t o f submodels e x p la in in g  p r ic e s , wages, and income dis*^ 

t r ib u t io n s  by in d u s try . An "incom e" submodel was deve loped to  p ro v id e  

fo re c a s ts  o f m a jo r income components fo r  f i f t y  in d u s tr ie s  in  th e  p r iv a te  

economy. A ggregate ta x  and tra n s fe r  payments fu n c tio n s  were e s tim a te d  

to  d e r iv e  nom ina l d is p o s a b le  p e rs o n a l incom e. An e s tim a te  o f  th e  Per

so n a l Consum ption D e fla to r— to  d e fla te  th is  nom ina l income— is  p ro v id e d  

by a se p a ra te  p r ic e  and wage fo re c a s tin g  m odel. The re s u lt in g  v a lu e  fo r  

re a l d is p o s a b le  p e rs o n a l incom e, w h ich  is  used as a m a jo r e x p la n a to ry  

v a r ia b le  fo r  th e  consum ption fu n c tio n s  in  th e  e x is t in g  INFORUM m odel, 

se rves to  c lo s e  th e  expanded m odel on th e  income s id e . The p rice -w a g e  

m odel a ls o  genera tes fo re c a s ts  o f p r ic e s  fo r  a p p ro x im a te ly  200 goods 

and s e rv ic e s , w h ich  a ls o  a re  used in  e x p la in in g  consum ption as w e ll as 

in  th e  fo re ig n  tra d e  e q u a tio n s .

W ith  g ive n  v e c to rs  o f p ro d u c t o u tp u ts  and p r ic e s , th e  income m odel 

genera tes in d u s try  v a lu e  added w h ich  is  c o n s is te n t w ith  th e  Bureau o f 

Economic A n a ly s is 's  s e r ie s  on Gross P rodu ct O r ig in a tin g  (GPO) by in d u s try .



A p rocedure  to  b r id g e  between th e  concept o f  v a lu e  added In  th e  U .S. 

In p u t-o u tp u t ta b le s  and th a t In  th e  6P0 s e r ie s  was deve loped . F u n c tio n s  

fo r  la b o r com pensation, p ro p r ie to rs ' Incom e, c a p ita l consum ption a llo w s  

ances and In d ir e c t  bus iness taxes were e s tim a te d .

Labor com pensation is  d e riv e d  from  fo re c a s ts  o f t o t a l manhours and 

BLS h o u rly  e a rn in g  indexes by in d u s try . E qua tions w ith in  th e  income 

m odel (1 ) d iv id e  th e  manhours fo re c a s ts  between em ployees and th e  s e l f -  

em ployed and (2 ) b r id g e  between th e  BLS h o u rly  e a rn in g  indexes fo r  "p ro 

d u c tio n "  w o rke rs  and "a ve ra g e " wages and s a la r ie s  p e r manhour fo r  a l l  

em ployees. P ro p r ie to rs 1 income e q u a tio n s— fo r  23 s e c to rs — use th e  s e l f -  

employed manhours e s tim a te s , la b o r com pensation ra te s , and th e  t o ta l 

nonwage fa c to r  Income in  th e  s e c to r as e x p la n a to ry  v a r ia b le s . C a p ita l 

consum ption a llow ances a re  fo re c a s te d  fo r  36 in d u s tr ie s  by d e p re c ia tin g  

a s e t o f v in ta g e  s to cks  a t h is to r ic a l p r ic e s  ( fo r  b o th  equipm ent and 

s tru c u tre s )  w ith  a co m b in a tio n  o f s t r a ig h t - l in e  and d o u b le -d e c lin in g  

ba lance  m ethods. In d ir e c t  bus iness ta xe s  by  in d u s try , w ith  th e  excep

t io n  o f fe d e ra l e x c is e  ta x e s , a re  e s tim a te d  on th e  b a s is  o f a re g re s s io n  

shares m odel a p p lie d  to  e s tim a te s  o f agg rega te  ta x  paym ents. The 

re m a in in g  ite m s o f 6P0 by in d u s try  a re  ( i )  c o rp o ra te  p r o f it s  p lu s  IVA , 

(11) n e t In te re s t ,  and ( i l l )  bus iness  tra n s fe r  paym ents; th e  sum o f 

these  th re e  item s is  o b ta in e d  as a re s id u a l. A s e t o f agg rega te  ta x  

and tra n s fe r  payment fu n c tio n s  was e s tim a te d  to  c o n v e rt th e  in d u s try -  

re la te d  fa c to r  incomes to  d is p o s a b le  income e s tim a te s .

The se p a ra te  p rice -w a g e  m odel p ro v id e s  a s e t o f  annual p r ic e s  and 

wages fo r  a p p ro x im a te ly  200 p ro d u c ts  w h ich , in  tu rn , a re  aggregated to



d is p la y  th e  m a jo r GNP d e fla to rs  and th e  w h o le sa le  p r ic e  in d e x . The 

m odel i t s e l f  is  a dynam ic, in p u t-o u tp u t system  w h ich  o p e ra te s  in  a 

q u a r te r ly  tim e  in te r v a l.  Wage-change e q u a tio n s  were e s tim a te d  fo r  fo u r  

m a jo r agg rega tes in  th e  p r iv a te  economy; wage indexes fo r  100 in d u s tr ie s  

a re  o b ta in e d  th ro u g h  a s e t o f r e la t iv e  wage fu n c tio n s . "V a lue -ad ded '' 

p r ic e  e q u a tio n s  were e s tim a te d  fo r  a p p ro x im a te ly  40 s e c to rs  w h ich  use 

measures o f demand p re ssu re  from  p re v io u s  runs o f  th e  r e a l s id e  o f th e  

INFORUM m odel. These e q u a tio n s  assu re  reason ab le  b e h a v io r o f  fa c to r  

income shares fo r  m edium -term  fo re c a s ts . In d ir e c t  bus iness  ta xe s  a re  

in c lu d e d  in  th e  d e te rm in a tio n  o f o u tp u t p r ic e s ; a p rocedu re  to  c o n v e rt 

w h o le sa le  p r ic e s  to  r e t a i l  p r ic e s  was a ls o  deve loped .

A te s t  o f th e  p rice -w a g e  and income m odels was conducted o ve r th e

1972-75 p e r io d . An a n a ly s is  o f e r ro rs  s tro n g ly  in d ic a te s  th a t a number 

o f p u b lis h e d  w h o le sa le  p r ic e s  d id  n o t r e f le c t  tra n s a c tio n s  p r ic e s  fo r  

th e  1974-75 p e rio d . A m u lt ip l ie r  a n a ly s is  o f th e  in te g ra te d  system  o f 

m odels was c a rr ie d  ou t, and th e  re a l GNP-government e x p e n d itu re  m u lt i

p l ie r s  were g e n e ra lly  c o n s is te n t w ith  those  o f o th e r la rg e -s c a le  m odels. 

A fo re c a s t fo r  th e  p e rio d  1977-82 was a ls o  deve loped .
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CHAPTER I  

OVERVIEW OF MODEL

1 .1  In tro d u c tio n

F or d ie  p a s t te n  yea rs  a group a t th e  U n iv e rs ity  o f  M aryland has 

been o p e ra tin g  a d e ta ile d  in p u t-o u tp u t m odel o f th e  U .S . economy. The 

INFORUM m odel ( IN te r In d u s try  FORca s tin g  M odel, U n iv e rs ity  o f  M a ry la n d ), 

as i t  is  now c a lle d , has been used in  a la rg e  number o f p la n n in g  and 

p o lic y  s im u la tio n  s tu d ie s  by b o th  p r iv a te  c o rp o ra tio n s  and governm ent 

a g e n c ie s .^- I t s  g re a t in d u s t r ia l d is a g g re g a tio n  (n e a r ly  200 in d u s try  

s e c to rs ) makes i t  u s e fu l in  a n a ly z in g  a v a r ie ty  o f problem s th a t cannot 

be addressed by th e  a v a ila b le  "m acro11 econom ic m odels.

Throughout m ost o f th is  decade, th e  m odel c o u ld  be c h a ra c te riz e d  

as a dynam ic, open L e o n tie f- ty p e  m odel o p e ra tin g  in  r e a l te rm s . The 

te rm  dynamic re fe rs  to  th e  fa c t  th a t a t  le a s t some components o f f in a l  

demands n o ta b ly  in ve s tm e n t e xp e n d itu re s  a re  dependent on p re v io u s  le v e ls  

o f  a c t iv i t y .  I t  is  "open" in  th e  sense th a t th e re  is  no e x p l ic i t  scheme 

o f g e n e ra tin g  fa c to r  incom es. Thus, one im p o rta n t d e te rm in a n t o f  con

sum ption  b e h a v io r, r e a l d is p o s a b le  p e r c a p ita  incom e, has been exogenous 

in  th e  INFORUM m odel.

T h is  th e s is  d e a ls  w ith  a p ro je c t to  expand th e  c u rre n t v e rs io n  o f 

th e  INFORUM model to  in c o rp o ra te  p r ic e s , wages, and incom e flo w s  a t a

com ple te  d e s c r ip tio n  o f  th e  m odel can be found in  C lopper 
A lm on, J r . ,  M a rg a re t B . B u c k le r, Lawrence M. H o rw itz , and Thomas C. 
R e in b o ld , 1985: In te r in d u s try  F o re ca s ts  o f th e  Am erican Economy. 
(L e x in g to n , MA: D .C . H eath , 197 4 ).
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h ig h ly  d isa g g re g a te d  in d u s try  le v e l.  As a g e n e ra l s ta te m e n t, a com plete 

nom in a l s id e  to  th e  e x is t in g  " r e a l"  model is  deve loped . The m odels des

c rib e d  in  th is  th e s is  have as th e ir  p rim a ry  purpose th e  "c lo s in g "  o f  th e  

INFORUM m odel on the  income s id e . E s tim a tes  o f b o th  r e a l d is p o s a b le  

income and r e la t iv e  p r ic e s  by p ro d u c t, W hich o ve r much o f  th e  h is to r y  o f 

th e  INFORUM p ro je c t have been exogenous, a re  now endogenous v a r ia b le s  in  

an In te g ra te d  system  o f m odels. A m ethod is  deve loped to  fo re c a s t d is 

t r ib u t io n s  fo r  f iv e  m a jo r Income components fo r  50 in d u s tr ie s  in  th e  

p r iv a te  economy. T h is  e f f o r t  is  th e  f i r s t  econ om e tric  m odel to  a tte m p t 

to  e s tim a te  nonwage incomes fo r  in d u s tr ie s  a t  th e  tw o - d ig it  SIC le v e l in  

a th e o r e t ic a lly  c o n s is te n t fram ew ork.

R a tio n a le  fo r  Expanded INFORUM M odel

The m o tiv a tio n  fo r  u n d e rta k in g  th e  w ork in  th is  s tu d y  w i l l  become

a p p a re n t a f te r  a b r ie f  d is c u s s io n  o f th e  e x is t in g  INFORUM m odel. We can

s ta r t  s im p ly  by lo o k in g  a t th e  s o lu tio n  p roced u re  o f th e  e x is t in g  INFORUM

m odel p r io r  to  th e  m o d ific a tio n s  deve loped h e re . One b e g in s  w ith  an

assumed le v e l o f re a l p e r c a p ita  d is p o s a b le  income fo r  a g ive n  y e a r.

T h is , a lo n g  w ith  th e  change in  incom e, r e la t iv e  p r ic e s , and tre n d  e f fe c ts ,

de te rm ines consum ption demands by p ro d u c t. The re m a in in g  f in a l  demand

components —  e x p o rts , im p o rts , in v e s tm e n t, and governm ent —  a re  deter™

m ined by econ om etric  fu n c tio n s  o r a re  exogenous. G iven th e  v e c to r o f

t o ta l f in a l demand, f  ( t )  a v e c to r o f re a l g ross o u tp u ts  by in d u s try ,
2

s ( t )  , is  o b ta in e d  by s o lv in g  th e  fa m ilia r  L e o n tie f r e la t io n :

^T h is  p rocedure  is  h ig h ly  s im p lif ie d  as compared to  th e  a c tu a l 
INFORUM p ro ce d u re . The c o m p le x itie s  in  th e  a c tu a l p roced u re  stem  from  
th e  s im u ltan eous re la tio n s h ip s  between c u rre n t o u tp u t ( X ( t ) )  and (1 ) 
th e  in v e s tm e n t, (2 ) im p o rts , and (3 ) in v e n to ry  change components o f 
th e  c u rre n t f in a l  demand.
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x  ( t )  *  A ( t )  x  ( t )  +  f  ( t ) .  The m a tr ix  o f  in p u t-o u tp u t c o e f f ic ie n ts ,

A , is  tim e  s u b s c rip te d  s in c e  c e r ta in  p o r tio n s  o f i t  a re  p ro je c te d  each 

y e a r.

G iven th e  v e c to r o f  o u tp u ts  by in d u s try , th e  f in a l  s te p  fo r  a g ive n  

ye a r is  to  genera te  th e  number o f manhours em ployed fo r  each in d u s try  by 

u s in g  in d u s try  tre n d s  in  la b o r  p r o d u c t iv ity .  A f te r  a d jus tm e n ts  fo r  

le n g th  o f th e  w ork week, m u lt ip le  jo b  h o ld e rs , and governm ent em ploym ent, 

th e  m odel p re d ic ts  th e  le v e l o f  t o ta l em ploym ent. T h is  m agn itude is  

compared to  an exogenous e s tim a te  o f th e  t o ta l la b o r  fo rc e  and an o v e ra ll 

unemployment ra te  is  com puted.

I f  t i i i s  unemployment ra te  is  q u ite  d if fe r e n t  from  i t s  "d e s ire d "  

m agn itude , the  most e xp e d ie n t method o f  chang ing  i t  is  to  t r y  a new 

le v e l o f  d isp o sa b le  incom e. T h is , o f  co u rse , genera tes a new v e c to r o f 

consum ption demands and in d u s try  o u tp u ts ; and f in a l ly ,  a new le v e l o f 

o v e ra ll em ploym ent. The p rocess o f re a d ju s tin g  d is p o s a b le  incom e con

tin u e s  u n t i l  th e  c a lc u la te d  unemployment ra te  is  s u f f ic ie n t ly  c lo s e  to  

th e  ta rg e t unemployment ra te .

T h is  p rocedure  has n o rm a lly  been ju s t i f ie d  on th e  grounds th a t 

governm ent p o licym a ke rs  w i l l  e v e n tu a lly  pursue  p o lic ie s  w h ich  w i l l  

le a d  to  the  f u l l  employment le v e l o f  d is p o s a b le  incom e. The key w ord 

he re  is  e v e n tu a lly . F o r lo n g -ru n  fo re c a s ts  o f th e  econom ic a c t iv i t y  

(sa y , more than  f iv e  yea rs  in to  th e  fu tu re )  th is  assum ption may be 

adequate , s in c e  th e  governm ent w i l l  have had tim e  to  re v is e  f is c a l 

and m onetary p o lic ie s  to  c o u n te r adverse  shocks to  th e  economy.

However, th is  assum ption c e r ta in ly  is  n o t tru e  in  th e  s h o rt ru n , 

as re c e n t econom ic c o n d it iio n s  dem onstra te . The U.S economy s u ffe re d
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two f u l l  ye a rs  o f  h ig h  unemployment ra te s  (1975-76) in  th e  wake o f  

th e  e x tra o rd in a ry  even ts  o f 1974 and " f u l l "  employment under th e  lo o s e s t 

o f d e f in it io n s  is  some d is ta n c e  away.

The developm ent o f an income s id e  p e rm its  le v e ls  o f  Income and 

unemployment in  th e  n e a r te rm  to  be endogenous, ra th e r  th a n  exogenous 

v a r ia b le s , in  th e  INFORUM m odel. W ith  th e  a d d it io n  o f th e  incom e s id e , 

we a re  re q u ire d  to  make e x p l ic i t  changes in  ta x  p o lic ie s  th a t a f fe c t  d is 

posab le  incom e. In  lo n g -ru n  fo re c a s tin g  a p p lic a tio n s , we a re  a ls o  fo rc e d  

to  lo o k  more c a r e fu lly  a t a l l  sources o f  agg rega te  demand, n o t o n ly  con

sum p tion . That is ,  i f  we re q u ire d  an unreasonab le  re d u c tio n  in  p e rso n a l 

income ta x  ra te s  to  ach ieve  f u l l  employment te n  ye a rs  hence, we w ould be 

ju s t i f ie d  in  b e in g  s u s p ic io u s  o f  o u r f in a l  demand p ro je c tio n s  fo r  govern

m ent, fo re ig n  tra d e , o r (exogenous c a te g o rie s  o f)  in v e s tm e n t.

N e a rly  a l l  econom etric  m odels have tre a te d  Income components in  

c u rre n t d o lla rs  and th is  m odel fo llo w s  th a t p ro ce d u re . Thus, th e  

developm ent o f a system  to  fo re c a s t wages and p r ic e s  is  re q u ire d .

The p r ic e  and wage m odel a ls o  serves to  fo re c a s t c y c lic a l and s e c u la r 

Income shares to  la b o r and c a p ita l.

O rder o f P re s e n ta tio n

The p re ce d in g  d is c u s s io n  d e s c rib e s  b r ie f ly  th e  c o n te x t in  w h ich  the  

w ork o f th is  th e s is  was un d e rta ke n . In  S e c tio n  1 .2  we p ro v id e  a b r ie f  

e x p o s itio n  o f th e  In te r re la tio n s h ip s  between th e  r e a l,  th e  p rlc e -w a g e , 

and th e  income m odels. F in a lly ,  we summarize e a r lie r  w o rk by two 

p re v io u s  INFORUM re se a rch e rs  tow ard  th e  b u ild in g  o f  an In te g ra te d  m odel.

F ir s t ,  th e  reade r may be a id e d  a t th is  p o in t by a b r ie f  account o f 

th e  c o n te n ts  o f th e  re m a in in g  c h a p te rs . In  C hapter I I  we lo o k  a t th e
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1967 Bureau o f Economic A n a ly s is  (BEA) in p u t-o u tp u t ta b le  and d iscu ss  in  

d e ta il th e  tre a tm e n t o f v a lu e  added by in d u s try . C hapter I I I  fo llo w s  tip 

on th is  to p ic  by d e s c r ib in g  o u r method o f  fo re c a s tin g  c u rre n t d o lla r  

g ross p ro d u c t o r ig in a t in g  ( i . e . ,  v a lu e  added) fo r  f i f t y  s e c to rs  in  th e  

p r iv a te  economy. C hapter IV  shows th e  use o f a p e rp e tu a l in v e n to ry  

method to  fo re c a s t ( o r ig in a l c o s t) c a p ita l consum ption a llow ances  by 

in d u s try . Wage d e te rm in a tio n  is  th e  s u b je c t o f  C hapte r V where we 

p re s e n t a scheme w h ich  uses b o th  c o n v e n tio n a l and a b s o lu te  wage-change 

e q u a tio n s  and r e la t iv e  wage e q u a tio n s  by in d u s try . C hapter V I e x p la in s  

o u r p rocedure  fo r  fo re c a s tin g  th e  hou rs worked by p ro p r ie to rs  and p ro 

p r ie to r s ' income fo r  23 in d u s try  g roup s. W ith  th e  e x c e p tio n  o f an ex

p la n a tio n  o f In d u s try  p r ic e  fo rm a tio n , C hapters I I I - V I  to g e th e r a re  

s u f f ic ie n t  to  e x p la in  fu n c t io n a l d is t r ib u t io n s  o f  incom e in  th e  aggre

g a te . C hapter V I I  d e sc rib e s  th e  agg rega te  ta x  and tra n s fe r  fu n c tio n s  

w h ich  a re  re q u ire d  fo r  th e  d e r iv a tio n  o f d is p o s a b le  p e rs o n a l incom e.

C hapters I I - V I I  com prise  th e  o r ig in a l scope o f th e  e s tim a tio n  

phase o f the  th e s is . D e fic ie n c ie s  w ith  th e  th e n  a v a ila b le  in d u s try  

p r ic e  m odel re q u ire d  an a lte rn a t iv e  approach to  make th e  o v e r a ll m odel 

f u l l y  in te g ra te  p r ic e s , wages, and incomes on an in d u s try  b a s is .

C hapte r V I I I  d e sc rib e s  th e  s p e c if ic a t io n  and e s tim a tio n  o f  a s e t o f  

p r ic e  markup (o v e r u n it  fa c to r  c o s t) e q u a tio n s  fo r  tw o - d ig it  SIC in d u s 

t r ie s .  These e q u a tio n s , w h ile  la c k in g  th e  in d u s t r ia l d is a g g re g a tio n  

o f th e  e a r lie r  p r ic e  m odel, have more d e s ira b le  e q u ilib r iu m  p ro p e rtie s  

w ith  re s p e c t to  fu n c tio n a l income d is t r ib u t io n .

C hapter IX  d e s c rib e s  th e  m echanics o f th e  p rice -w a g e  subm odel.

The submodel may p re s e n tly  be c h a ra c te riz e d  as l lq u a s i,,- q u a r te r ly .

That is ,  m ost o f th e  dem and-pressure v a r ia b le s  fo r  b o th  p ro d u c t and
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la b o r m arke ts a re  in te rp o la te d  from  th e  annua l o u tp u t o f  th e  s ta n d a rd  

INFORUM m odel. A lthough  such a p rocedure  cannot p in p o in t th e  e xa c t 

tim in g  o f  f lu c tu a tio n s  in  demand, th e  q u a r te r ly  fo rm a t is  u s e fu l 

in  a v a r ie ty  o f s itu a t io n s .  A r e a l is t ic  v ie w  o f th e  in f la t io n a r y  

p rocess in  a modern in d u s tr ia liz e d  economy suggest th a t p r ic e s  and 

wages (and c o s ts ) a re  c o n s ta n tly  in  a s ta te  o f dynam ic d is e q u ilib r iu m . 

P ric e s  la g  u n it  c o s ts ; wages la g  p r ic e s , wages la g  o th e r wages, and 

so o n . The q u a r te r ly  fo rm a t a llo w s  th e  in tro d u c tio n  o f exogenous 

shocks to  th is  system  whose im pacts w i l l  n o t be f u l l y  w orked o u t 

in  th e  g iv e n  p e r io d . Thus, we expe c t an im provem ent in  o u r annua l 

fo re c a s ts , g iv e n  th a t we know th a t a c e r ta in  p r ic e  changes in  th e  

fo u r th  q u a rte r  o f th e  ye a r ra th e r  than  th e  f i r s t  q u a rte r . A lth ough  

th e  system  o f la g s  used fo r  th is  p re s e n t m odel a re  q u ite  ru d im e n ta ry ,
c

th e  fo u n d a tio n  is  la id  fo r  fu tu re  re fin e m e n ts .

In  C hapter X we make a te s t  o f th e  p rice -w a g e  and Income m odels 

o ve r th e  p e rio d  1972-75. M odel p r ic e s  a re  genera ted  f i r s t  w ith  in d u s try  

wages f ix e d  a t th e ir  a c tu a l le v e ls  and, second, w ith  wages endogenously 

genera ted  by th e  a b s o lu te  and r e la t iv e  wage e q u a tio n s . Incomes by 

In d u s try  a re  compared w ith  known GPO d a ta  and e r ro rs  fo r  p e rso n a l income 

a re  d is p la y e d  fo r  a lte rn a tiv e  runs w ith  v a ry in g  degrees o f endogene ity  

w ith in  th e  com ple te  m odel.

A m u lt ip l ie r  a n a ly s is  is  p re se n te d  in  C hapter X I to  dem onstra te  

how the  com plete system  o p e ra te s . The income and p r ic e  e ffe c ts  o ve r 

a fo u r  y e a r p e rio d  fo llo w in g  a change in  fe d e ra l nondefense spending 

a re  d is p la y e d . In  th e  second p a r t o f  th e  ch a p te r a fo re c a s t o f incomes 

by in d u s try  fo r  th e  1977-82 p e rio d  is  p re se n te d .
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In  C hapter X I I  we re v ie w  some o f th e  m a jo r accom plishm ents o f th e  

th e s is  and la y  o u t some d ire c tio n s  fo r  fu tu re  im provem ents o f th e  m odel.

1 ,2  S tru c tu re  o f th e  M odel

As an a id  tow ard u n d e rs ta n d in g  th e  in te g ra te d  INFORUM m odel, th e  

re a d e r Is  re fe rre d  to  C h a rt 1 -1 . The boxes w ith  doub le  b o rd e rs  

re p re s e n t the  re a l INFORUM m odel w h ich  has been in  o p e ra tio n  fo r  th e  

p a s t decade. In  th e  o th e r boxes to  th e  le f t  o f  th e  doub le  lin e s  we 

have in d ic a te d  d ie  m a jo r ite m s  co m p ris in g  th e  income subm odel. To th e  

r ig h t  o f  th e  double  lin e s  a re  th e  m a jo r e lem ents o f  th e  p rice -w a g e  sub

m ode l. The arrow s c ro s s in g  th e  doub le  lin e s ,  o f  co u rse , show th e  m a jo r 

lin k s  between th e  p rice -w a g e  and re a l-in c o m e  m odels.

A w ord may be h e lp fu l on o u r use o f  th e  word "m ode l" in  t i l l s  and 

subsequent c h a p te rs . In  many la rg e -s c a le  econom etric  m odels, groups o f  

e q u a tio n s  d e a lin g  w ith  a p a r t ic u la r  s u b je c t a re  o fte n  term ed " b lo c k s ."

I  have in s te a d  used th e  w ord "m ode l" to  r e fe r  to  th e  w ork on p r ic e s  

and wages, and incomes because th e  com puter program s d e a lin g  w ith  p r ic e s  

and wages, and incomes can be o pe ra ted  in d e p e n d e n tly  o f  those  m aking up 

th e  re a l m odel. "Subm odel" w i l l  be used when we w ish  to  em phasize the  

s o lu tio n  o f t iie  com ple te  system  as a w h o le . F or th e  p rice -w a g e  m odel, 

in  p a r t ic u la r ,  a w ide  v a r ie ty  o f  a n a ly t ic a l s tu d ie s  co u ld  be unde rtaken  

w ith o u t re fe re n c e  to  a p a r t ic u la r  s o lu tio n  o f th e  re a l m odel. (As a 

s im p le  exam ple, th e  m agnitude and tim in g  o f  th e  change in  th e  agg rega te  

d e fla to rs  from  a change in  a raw m a te r ia ls  p r ic e  under s im p le  "p a ss - 

th ro u g h " a ssu m p tio n s .)

We may now tra c e  th rough  b r ie f ly  th e  m echanics o f  a s o lu tio n  to  

th e  com ple te  system  w ith  th e  h e lp  o f  C h a rt I - l .  We b e g in  by fo re c a s tin g



CIMBT I  -  1 

O ve ra ll S tru c tu re  o f  the IHFCRUM Model -  1977 Version

Real and Income Model (Annual) P rice -  Wage Submodel (Q ua rte rly )
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a v e c to r f in a l  demands ( in  th e  la rg e  box on th e  upper le f t )  g ive n  an 

assumed re a l d is p o s a b le  income and r e la t iv e  p r ic e s  by p ro d u c t. P roduct 

o u tp u ts  a re  n e x t de te rm ined  fo r  200 s e c to rs , g ive n  a m a tr ix  o f in p u t-  

o u tp u t c o e f f ic ie n ts .  The o u tp u ts  a re  agg rega ted  to  88 s e c to rs  and then  

employment is  d e te rm ined , v ia  -«labor p ro d u c tiv ity  e q u a tio n s , fo r  these  

same 88 s e c to rs . From th e  top  box in  the  c h a rt we ta ke  an exogenous 

e s tim a te  o f th e  la b o r fo rc e  and, to g e th e r w ith  o u r employment fo re c a s t, 

o b ta in  th e  o v e ra ll unemployment ra te . T h is  com ple tes th e  s o lu tio n  fo r  

th e  c o n v e n tio n a l re a l m odel. As we have s ta te d  e a r lie r ,  th e  le v e l o f 

re a l income has been th e  u s u a l to o l used to  o b ta in  a " ta rg e t"  unemploy

ment in  fo re c a s tin g  a p p lic a tio n s .

A m a jo r purpose o f  th e  income m odel is  to  fo rc e  th e  d isp o sa b le  

income e s tim a te  assumed fo r  th e  consum ption e q u a tio n  to  be th e  same as 

th a t a c c ru in g  in  th e  p ro d u c tiv e  p ro ce ss . We f i r s t  de te rm in e  6P0 fo r  

f i f t y  in d u s tr ie s  in  th e  p r iv a te  economy, H ousehold, R est o f  th e  W o rld , 

and fo u r  governm ent s e c to rs . H ie  box fo r  th is  s te p  is  shown be low  th a t 

fo r  the  re a l o u tp u t d e te rm in a tio n . Arrows from  th e  2 0 0 -o rd e r o u tp u ts , 

p r ic e s , th e  I/O  m a tr ix , and secondary p ro d u c ts  c o e f f ic ie n ts  i l lu s t r a t e  

a l l  o f these  item s as d e te rm in a n ts  o f  6P0. C a p ita l consum ption a llo w 

ances (CCA) and in d ir e c t  bus iness  ta xe s  (IB T ) a re  f i r s t  deducted from  

GPO to  a r r iv e  a t b a s ic a lly  n a tio n a l incomes by s e c to r. The a rrow  ex

te n d in g  "s o u th e a s t" from  F in a l Demands to  CCA and IBT box re p re s e n ts  

f ix e d  b u s iness  in v e s tm e n t.

Wages and s a la r ie s  p lu s  wage supplem ents a re  de te rm ined  n e x t fo r  

th e  same 56 s e c to rs . The e s tim a te s  o f  t o ta l manhours by in d u s try  a re  

a d ju s te d  to  exc lude  th e  hours o f  th e  se lf-e m p lo y e d  (n o t shown in  c h a r t) .
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Once th a t Is  done, an aggregate  "ave rage  com pensation p e r m anhour" can 

be computed fo r  each s e c to r .

P ro p r ie to rs *  incom e, shown in  th e  lo w e r r ig h t  o f th e  re a l-in c o m e
)

m odel can then be de te rm ined  on th e  b a s is  o f  t o ta l nonwage fa c to r  income 

in  the  (a p p ro p ria te ) s e c to r , th e  employee com pensation ra te , and th e  

number o f p ro p r ie to rs . A breakdown o f p ro p r ie to rs *  income to  th e  f u l l  

50 s e c to rs  in  th e  m odel is  accom plished by assum ing th a t each su b se c to r 

w ith in  th e  29 s e c to r a g g re g a tio n  m a in ta in s  th e  base y e a r p ro p o rtio n s  o f 

incom e. W ith  p ro p r ie to r s ' income in  hand, "O th e r p ro p e rty  incom e”  

(c o rp o ra te  p r o f it s  +  IV A , n e t In te re s t ,  bu s in e ss  tra n s fe r  paym ents) is  

o b ta in e d  as a re s id u a l fo r  th e  50 s e c to rs  in  th e  p r iv a te  economy.

The la b o r  and p ro p e rty  Incomes a re  f in a l ly  agg rega ted  across  

in d u s tr ie s  as shown in  th e  box la b e le d  "A ggrega te  in co m e s ." Tax and 

tra n s fe r  payment fu n c tio n s  a re  a p p lie d  to  o b ta in  d is p o s a b le  p e rs o n a l 

income p e r c a p ita  (D PI) in  c u rre n t d o lla r s .  DPI in  c o n s ta n t (1972) 

d o lla rs  is  c a lc u la te d  by s im p ly  d iv id in g  th e  c u rre n t d o lla r  f ig u re  by 

th e  annual P e rso n a l Consum ption D e fla to r  fro m  th e  p rice -w a g e  m odel. T h is  

lin k a g e  is  i l lu s t r a te d ,  o f cou rse , by th e  h o r iz o n ta l l in e  e x te n d in g  across 

the  b o tto m  o f th e  c h a r t. ,

The com puter ro u tin e  m aking up th e  income submodel can be ru n  

in d e p e n d e n tly  from  th e  r e a l m odel o r as s im p ly  an e x te n s io n  o f th e  re a l 

m ode l. In  th is  la t t e r  mode, th e  program  checks th e  re a l DPI em anating 

from  th e  income subm odel w ith  th a t used in  th e  consum ption fu n c tio n s .

I f  th e  d iffe re n c e  is  g re a te r than  some to le ra n c e  v a lu e  (p re s e n tly  $3 p e r 

c a p ita ) , th e  program  a u to m a tic a lly  uses th e  new d is p o s a b le  incom e in  

th e  c a lc u la tio n  o f new f in a l  demands and th u s , a second e s tim a te  fo r  D P I. 

The e n t ir e  p rocedure  is  repea ted  u n t i l  a c o n s is te n t s o lu tio n  fo r  r e a l DPI
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Is  o b ta in e d . An agg rega te  m a rg in a l p ro p e n s ity  to  consume w h ich  is  le s s  

than  u n ity  assures convergence tow ard  a un ique s o lu tio n . In  p ra c t ic e , th e  

m odel re q u ire s  u s u a lly  no more th a n  th re e  ite r a t io n s  w ith  a reason ab le  

f i r s t  guess o f Incom e.

We have b r ie f ly  ske tched  th e  s tru c tu re  and 's o lu t io n  p rocedure  fo r  

th e  re a l and income m odel, g iv e n  v e c to rs  o f wages and p r ic e s . A f u l l  

m odel s o lu tio n  n e x t re q u ire s  th e  s o lu tio n  o f th e  p rice -w a g e  m odel con

s is te n t  w ith  the  la te s t  o u tp u t o f th e  re a l and income m odel. The to p  two 

boxes in  th e  r ig f r t  p o r t io n  o f  C hart 1 -1  i l lu s t r a t e  th e  agg rega te  unem

p loym ent as a key v a r ia b le  a f fe c t in g  ra te s  o f changes fo r  fo u r  agg rega te  

wage in dexes as w e ll as r e la t iv e  wages by in d u s try . The ra te  o f  change 

o f in d u s try  employment a ls o  a ffe c ts  in d u s try  wages. The va lue -adde d  

p r ic e  markup e q u a tio n s , in  th e  fo u r th  box down, a re  a ffe c te d  by unemploy

m ent ra te s , changes in  o u tp u t, and o u tp u t/c a p ita l s to c k  r a t io s .  Gross 

o u tp u t p r ic e s  depend on th e  re a l m odel fo r  th e  m a tr ix  o f in p u t-o u tp u t 

c o e f f ic ie n ts  and la b o r p ro d u c tiv ity  by in d u s try . F in a l demand d e fla to rs  

a re  o b ta in e d  by a g g re g a tin g  th e  gross o u tp u t p r ic e s  w ith  f ix e d  w e ig h ts . 

S ince th e  o u tp u t o f th e  p rice -w a g e  m odel is  q u a r te r ly , th e  v e c to rs  o f 

p r ic e s  and wages fo r  use in  th e  re a l and income m odel a re  a n n u a lize d  by 

sdm ply ta k in g  fo u r -q u a r te r  ca le n d a r y e a r averages.

A t th is  p o in t we have made one ite r a t io n  o f th e  com ple te  system .

The f i r s t  s te p  in  th e  second ite r a t io n  is  to  use th e  re v is e d  v e c to rs  o f 

p r ic e s  and wages to  s o lv e  fo r  re a l o u tp u ts , incom e, and th e  unemployment 

ra te . The s o lu tio n  p rocedu re  th u s  c o n s is ts  o f it e r a t in g  back and fo r th  

between the  two models u n t i l  a l l  o u tp u ts  and p r ic e s  (and incom es) do n o t 

d i f f e r  by more than  a s p e c ifie d  to le ra n c e  from  one it e r a t io n  to  th e  n e x t.



12

The d e ta ils  o f a r ig o ro u s  s o lu tio n  to  th e  com ple te  m odel a re  

d e sc rib e d  In  C hapter X I, In  p ra c t ic e , th is  s o lu tio n  p rocedure  may extend  

o ve r a p e r io d  o f weeks p r io r  to  th e  co m p le tio n  o f  a fo rm a l INFORUM fo re 

c a s t. The models a re  I te ra te d  a g a in s t each o th e r as changes a re  made in  

th e  exogenous assum ptions and e rro rs  c o rre c te d . I f  these  changes a re  n o t 

la rg e , re v is e d  s o lu tio n s  may n o t re q u ire  more than  s e v e ra l ite r a t io n s  o f 

th e  com ple te system .

1 .3  P re v io u s  Work Toward a Com plete INFORUM M odel

The w ork d e sc rib e d  In  th is  th e s is  is  n o t th e  f i r s t  in  th e  h is to r y  

o f th e  INFORUM p ro je c t d e a lin g  w ith  Income and p r ic e  d e te rm in a tio n .

These two areas have been th e  s r i> je c ts  o f  two p re v io u s  Ph.D d is s e rta 

t io n s . In  th is  s e c tio n  we re v ie w  th e  m a jo r re s u lts  o f  these  s tu d ie s  

and e x p la in  why much o f th is  p r io r  w ork c o u ld  n o t be in c o rp o ra te d  

in  th e  f u l l  m odel o u tlin e d  in  th e  p re v io u s  s e c tio n .

O 'Connor Income M odel

B ria n  O 'Connor com pleted a th e s is  in  1973 e n t it le d  "An Income 

S ide to  an In p u t/O u tp u t M odel o f th e  U n ite d  S ta te s ."^  The m a jo r focus 

o f th is  s tu d y  was to  c lo s e  th e  INFORUM model on th e  income s id e , as 

w e ll as p ro v id in g  an in d u s t r ia l o r ie n ta t io n  to  th e  income flo w s .

However, O 'Connor worked under th e  hand icap  o f n o t h a v in g  a s e t o f 

p r ic e  and wage e q u a tio n s . In d u s try  p r ic e s  and in d u s try  wages were 

th e  to p ic s  fo r  two o th e r d o c to ra l re se a rch  p ro je c ts  w h ich  were y e t

O

3
B ria n  O 'C onnor, "An Income S ide to  an In p u t/O u tp u t M odel o f th e  

U n ite d  S ta te s ,"  un p u b lish e d  Ph.D . d is s e r ta t io n , U n iv e rs ity  o f  M ary land , 
1973.
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in  the  fo rm a tiv e  s ta g e s . As a r e s u lt ,  ra th e r  ad hoc p rocedures were 

re q u ire d  in  o rd e r to  genera te  an a c tu a l fo re c a s t o f  th e  O 'Connor m odel. 

Wage and s a la ry  (p e r em ployee) e q u a tio n s  were s im p le  tim e  tre n d s  and 

(n o n d a l) g ross p r o f it s  by in d u s tr ie s  were reg ressed  a g a in s t c o n s ta n t- 

d o lla r  sh ipm ents and tim e . The no m in a l Incomes genera ted  by these  

procedures were then  d e fla te d  by exogenously g ive n  va lu e s  o f th e  F 

P e rson a l Consum ption D e fla to r . These p ro ce d u re s , o f  co u rse , d iv o rc e s  

any l in k  between re a l wages and r e a l incomes and p ro v id e d  no b u i l t -  

in  c o n s tra in ts  on fu n c tio n a l Income shares by In d u s try  fo r  lo n g -ra n g e  

fo re c a s ts .

The m ost s ig n if ic a n t  c o n tr ib u tio n  o f  th e  O 'Connor m odel was th e  

developm ent o f a system  to  fo re c a s t wage and s a la ry  income d is tr ib u t io n s  

by s iz e -c la s s  fo r  in d iv id u a l in d u s tr ie s . The Bureau o f  Labor S ta t is t ic s ' 

1965 in d u s try -o c c u p a tlo n  m a tr ix  was used to  in fe r  incom e d is tr ib u t io n s  

fo r  54 in d u s tr ie s . The purpose o f th is  e x e rc is e  was to  im prove th e  

accuracy o f th e  fe d e ra l in d iv id u a l Income ta x  fo re c a s ts . A c c o rd in g ly , 

income d is tr ib u t io n s  fo r  r e n ta l incom e, in te r e s t  income and p ro p r ie to r s ' 

Income w ere a ls o  deve loped.

G iven th e  com puter requ ire m en ts  o f a c h ie v in g  c o n s is te n c y  between 

p r ic e s  and incomes in  th e  c u rre n t m odel, th e  m aintenance o f  incom e d is 

tr ib u t io n s  b£ In d u s try  d id  n o t seem to  have a h ig h  b e n e fit /c o s t  r a t io .  

M oreover, th e  O 'Connor d is tr ib u t io n s  fo r  fu tu re  ye a rs  re q u ire d  th e  use 

o f a p ro je c te d  BLS in d u s try -o c c u p a tlo n  m a tr ix . B esides th e  u n c e rta in ty  

in v o lv e d  in  th e  use o f such p ro je c tio n s , th e  u p d a tin g  e f f o r t  i t s e l f  ( to  

use a more re c e n tly  p ro je c te d  m a tr ix  w ould  have been c o n s id e ra b le . Ac

c o rd in g ly , th e  s tu d y  he re  has used a s im p le r, more f le x ib le  aggregate
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approach to  fo re c a s tin g  fe d e ra l in d iv id u a l income ta x e s , as e x p la in e d  

in  C hapter V I I .

I  have a ls o  o m itte d  th e  in d u s try  fu n c tio n s , as e s tim a te d  by 

O 'C onnor, fo r  b o th  d iv id e n d s  and c o rp o ra te  income ta x e s . Such e q u a tio n s  

w ou ld  be re q u ire d  to  d e r iv e  re ta in e d  e a rn in g s  by in d u s try , b u t nowhere 

in  th e  m odel a re  re ta in e d  e a rn in g s  them selves re q u ire d  as e x p la n a to ry
e

v a r ia b le s . Aggregate fu n c tio n s  appear q u ite  s a t is fa c to ry  in  e x p la in in g  

t o ta l c o rp o ra te  taxes and d iv id e n d s . The la t t e r ,  o f co u rse , a re  a p a r t 

o f p e rs o n a l incom e.

The O 'Connor m odel made use o f p u b lis h e d  in d u s try  d a ta  c la s s if ie d  

on a company b a s is  o n ly . For th e  p re s e n t s tu d y , th e  In d u s try  da ta  

d e riv e s  from  the  Bureau o f Economic A n a ly s is ' (BEA) Gross P rodu ct 

O r ig in a tin g  s e rie s  w h ich is  a d ju s te d  to  an e s ta b lis h m e n t c la s s if ic a t io n .  

We have been a b le  to  deve lop a correspondence between t h e ir  tim e  s e r ie s  

in d u s try  d a ta  and th a t fo r  th e  (1967) U .S . in p u t-o u tp u t ta b le . Thus, 

th e  incomes by in d u s try  can be e x p l ic i t ly  re la te d  to  th e  fo re c a s te d  

in p u t-o u tp u t ta b le s  (and p r ic e s )  ra th e r  than  b e in g  independen t as 

O 'Connor was fo rc e d  to  make them .

S ig n if ic a n t im provem ents have a ls o  been made in  th e  com puter 

s tru c tu re  o f th e  income m odel. O 'C onnor's  m odel co u ld  o n ly  be ru n  

in d e p e n d e n tly  from  th e  re a l m odel. Each m odel was ru n  fo r  a 10 to  

15 ye a r fo re c a s t p e r io d , in  tu rn , and each new sequence o f d is p o s a b le  

incomes com ing o u t o f th e  income m odel was e n te re d  m anua lly  as in p u t 

to  th e  re a l m odel fo r  the  n e x t it e r a t io n .  The m odel h e re  has been 

programmed to  a u to m a tic a lly  seek a d isp o sa b le  income s o lu tio n  on a 

y e a r-b y -y e a r b a s is .
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In  c o n c lu s io n , th e  b u ild in g  o f th e  c u rre n t m odel, a t  le a s t in  i t s  

i n i t i a l  s ta g e s , was a ided  by th e  e x is t in g  co n ce p tu a l fram ew ork o f th e  

O 'Connor m odel. However, the  developm ent o f c o n s is te n c y  between th e  

Income m odel and, in  tu rn , an endogenous p r ic e  and wage system , th e  GPO 

in d u s try  da ta  c o n v e n tio n s , and th e  p u b lis h e d  in p u t-o u tp u t ta b le s , re 

q u ire d  resea rch  e f fo r ts  in  many t o t a l ly  new d ire c t io n s .

G ilm a r tin  P r ic e  M odel

A Ph.D . th e s is  d e a lin g  w ith  In d u s try  p r ic e  d e te rm in a tio n  was com-

4 ■<p le te d  by D avid  G ilm a rtin  in  1976. In  F o re c a s tin g  P ric e s  In  An In p u t-  

O utput Fram ew ork,** G ilm a r tin  c o n s tru c te d  a d is e q u ilib r iu m  m odel w h ich  

sought to  fo re c a s t p r ic e s  a t th e  f u l l  in d u s try  d e ta il o f th e  INFORUM 

m odel. In  o u r re v ie w  o f l i te r a tu r e  on p r ic e  d e te rm in a tio n  in  C hapter V I I I ,  

we d iscu ss  th e  G ilm a rtin  m odel in  some d e ta i l;  th e re fo re , o n ly  a g e n e ra l 

o ve rv ie w  is  needed h e re .

An Im p o rta n t c h a ra c te r is t ic  o f th e  G ilm a rtin  m odel p re se rve d  In  

th e  p rice -w a g e  p a r t o f th e  p re s e n t m odel is  th a t i t  is  t o t a l ly  re c u rs iv e . 

P r ic e  e q u a tio n s  u s in g  m on th ly  d a ta  were e s tim a te d  fo r  a p p ro x im a te ly  130 

in d u s tr ie s  where d is tr ib u te d  la g s  o f u n it  co s ts  and o u tp u t le v e ls  were 

th e  s o le  e x p la n a to ry  v a r ia b le s . The wage e q u a tio n s  in  th e  m odel (w h ich  

were e s tim a te d  by th e  p re s e n t a u th o r) used o n ly  lagged  p r ic e s  in  a d d itio n  

to  o th e r e x p la n a to ry  v a r ia b le s  s u p p lie d  by th e  r e a l INFORUM m odel. Con

s id e ra b le  a tte n tio n  was g ive n  to  the  e s tim a tio n  o f th e  la g  d is t r ib u t io n .  

Thus, g ive n  th e  h is to r y  o f each in d u s try ’ s p r ic e  and wage le v e ls  ove r

*D a v id  G ilm a r tin , "F o re c a s tin g  P ric e s  in  an In p u t-O u tp u t Fram ew ork,"
u n p u b lish e d  Ph.D . d is s e r ta t io n , U n iv e rs ity  o f M ary land , 1976.
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th e  p re v io u s  12 to  24 m onths, p lu s  th e  e x p la n a to ry  v a r ia b le s  exogenous 

to  th e  p rice -w a g e  m odel, th e  c u rre n t m on th 's  p r ic e s  and wages c o u ld  be 

d e te rm ined . Once th e  h is to r y  ( In  term s o f a com puter f i l e )  is  re v is e d  

to  in c lu d e  th e  new m on th 's  o u tp u t, th e  m odel is  ready to  c a lc u la te  

p r ic e s  and wages fo r  th e  succeed ing  m onth, and so on .

S e ve ra l m ain fe a tu re s  o f  th e  G ilm a r tin  m odel have been c a rr ie d  

o v e r in  th e  p rice -w a g e  m odel c o n s tru c te d  h e re . F ir s t ,  th e  re c u rs iv e  

s tru c tu re  is  m a in ta in e d  excep t th a t th e  s o lu tio n  in te r v a l has been 

changed from  months to  q u a rte rs . T h is  change was m o tiv a te d  p r im a r ly  

by a d e s ire  to  decrease th e  ra th e r  s u b s ta n tia l com puter tim e  re q u ire 

ments o f the  G ilm a rtin  m on th ly  m odel. The q u a r te r ly  fo rm a t a ls o  en

hances th e  a v a i la b i l i t y  o f c e r ta in  tim e  s e r ie s  fo r  e s tim a tio n  purposes 

and p ro v id e s  a more a c c e s s ib le  b a s is  o f  com parison w ith  th e  re s u lts  

o f o th e r re s e a rc h e rs . I  have a ls o  re ta in e d  th e  p rice -w a g e  m odel as 

an Independent s e t o f com puter ro u tin e s  as in  th e  G ilm a r tin  m odel.

The program m ing re q u ire m e n ts  to  l in k  th e  r e a l,  incom e, and p r ic e  b lo c k  

w ith in  a s in g le  com puter program  w ould have been enorm ous.

The re g re s s io n  e q u a tio n s  o f th e  G ilm a r tin  s tu d y  were dropped in  

fa v o r o f a more d e te rm in is tic  approach fo r  th e  p re s e n t m odel. B a s ic a lly , 

these  e q u a tio n s  co u ld  n o t be r e lie d  upon to  p ro v id e  reasonab le  Income 

d is tr ib u t io n s  by in d u s try  fo r  lo n g -ru n  fo re c a s tin g . A d is c u s s io n  o f th e  

issu e s  in v o lv e d  h e re  is  g ive n  in  C hapter V I I I .  The p rocedure  in  th e  

p re s e n t m odel ensures th a t th e  p re d ic te d  b e h a v io r o f p r ic e s , a t  le a s t 

a t th e  tw o - d ig it  SIC in d u s try  le v e l,  is  a t  le a s t c o n s is te n t w ith  p a s t 

b e h a v io r o f  va lue -added  shares by in d u s try . We a ls o  e x p l ic i t ly  in 

c o rp o ra te  in d ir e c t  b u s iness  taxes in  o u r p r ic e  d e te rm in a tio n  p ro ce d u re ,
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a fa c to r  w h ich  th e  G ilm ar t in  m odel o m itte d . More c a re fu l a t te n tio n  is  

a ls o  g iv e n  to  th e  d e r iv a tio n  o f  the  agg rega te  consumer p r ic e  in d e xe s .

A P e rs p e c tiv e  on the  C u rre n t M odel

U n fo rtu n a te ly , th e  O 'Connor and G ilm a r tin  s tu d ie s  —  as means 

tow ard  a com p le te , d isa g g re g a te d  m odel o f th e  economy —  f e l l  p re y  

to  one o f  th e  m a jo r s tu m b lin g  b lo c k s  o f th e  o r ig in a l B rook ings m odel.

In  th e  de-ve lopm ent o f th e  B rookings m odel, each b lo c k  o f e q u a tio n s  

worked f in e  as lo n g  as i t  was in  th e  hands o f  th e  e x p e rt who b u i l t  

i t .  The p rob lem , how ever, came, when th e  e n t ir e  system  had to  be p u t 

to g e th e r.. The e v e n tu a l r e s u lt  was th a t th e  e n t ir e  m odel had to  be 

re -e s tim a te d  w ith  a c o n s is te n t s e t o f da ta  and w ith  th e  re c o g n itio n  

o f w h ich  (p o te n t ia l e x p la n a to ry ) v a r ia b le s  w ould be endogenous in  

th e  f in a l system .

As I  have d iscussed  above and w i l l  dem onstra te  in  th e  succeed ing  

c h a p te rs , th e  developm ent o f a c o n s is te n t m odel re q u ire d  fa r  more than  

a s im p le  re -e s tim a tio n  o f e x is t in g  e q u a tio n s . The e n t ir e  m odel had to  

be c o n c e p tu a liz e d  in  advance o f m a jo r e m p ir ic a l w ork on in d iv id u a l 

s e c tio n s  o f th e  m odel. As a r e s u lt ,  m ost o f  th e  s tru c tu re  o f th e  

p re v io u s  income and p r ic e  m odels had to  be abandoned.

The fo re g o in g  d is c u s s io n  p ro v id e s  th e  reade r w ith  a ra tio n a le  fo r  

th e  broad scope o f th is  s tu d y . However, in  p u rs u in g  a c o n s is te n t, com

p le te  m odel, I  have n o t t r ie d  to  s u b s titu te  b re a d th  fo r  d e p th . In  th e  

fo llo w in g  ch a p te rs  I  have a tte m p ted  to  be as r ig o ro u s  in  s p e c ify in g  

eq u a tio n s  as p o s s ib le , g ive n  th e  r e s t r ic t io n s  o f a com ple te  econom etric  

m odel.



18

C hapter I I

THE STATISTICAL FRAMEWORK OF INDUSTRY VALUE ADDED

The in p u t-o u tp u t ta b le s  p repa red  by th e  Departm ent o f Commerce 

have been c o n s tru c te d  w ith in  th e  fram ew ork o f th e  U .S . N a tio n a l Income 

Accounts (N IA ) • T h is  im p lie s  im m e d ia te ly  th a t b o th  th e  sum o f f in a l 

demands, and th e  sum o f v a lu e  added by in d u s try  a re  each equa l to  

Gross N a tio n a l P ro d u c t. Our concern is  w ith  th e  s t a t is t ic a l  r e la t io n 

s h ip  o f  th e  in d u s t r ia l d is t r ib u t io n  o f v a lu e  added in  th e  p u b lis h e d  

in p u t-o u tp u t ta b le  to  th e  s e r ie s  p repa red  by  th e  Bureau o f Economic 

A n a ly s is  (BEA) fo r  g ross p ro d u c t o r ig in a t in g  (GPO) by in d u s try .

The f i r s t  p a r t o f  th is  c h a p te r ana lyzes th is  re la t io n s h ip  in  

th e  1967 in p u t-o u tp u t ta b le . The in fo rm a tio n  beh ind  th is  s tu d y  was 

p a in s ta k in g ly  assem bled from  w o rkshee t d a ta  g ra c io u s ly  p ro v id e d  by 

BEA. In  th e  second p a r t o f  th e  c h a p te r, we d iscu ss  how we employ 

th is  supp lem entary d a ta  in  u p d a tin g  th e  INFORUM in p u t-o u tp u t ta b le . 

C hapte r I I I  shows o u r use o f th is  in fo rm a tio n  in  th e  income model 

p ro p e r.

2 .1  D e s c rip tio n  o f  th e  GPO D ata S e ries

We b e g in  w ith  a b r ie f  d e s c r ip tio n  o f  th e  s t a t is t ic a l  sources and 

methods u n d e rly in g  th e  GPO in d u s try  se rie s .-*- T h is  program  began in

•^See "GNP by  M a jo r In d u s tr ie s  -  Concepts and M e th ods ," BEA un
p u b lis h e d  docum ent, 1966. A lso  see Jack J . G ottsegen and R ich a rd  C. 
Z iem er, "C om parison o f  F e d e ra l Reserve and OBE Measures o f Real Manu
fa c tu r in g  O u tp u t, 194 7 -1964 ," The In d u s t r ia l C om position  o f Income and 
P ro d u c t, ed. John W. K e n d ric k . (New Y o rk : Colum bia U n iv e rs ity  P re s s ), 
NBER S tu d ie s  in  Income and W e a lth , v o l.  32 , 1968.
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1962 w ith  th e  purpose o f  d e ve lo p in g  measures o f  th e  in d u s t r ia l o r ig in  

o f e x is t in g  s e r ie s  o f  g ross n a tio n a l p ro d u c t. BEA com piles th is  da ta  

fo r  64 tw o -d ig it  SIC in d u s tr ie s ; w ith in  each in d u s try  th ir te e n  se p a ra te  

va lue -added  components a re  g ive n  as l is te d  be lo w :

1 . Wage and s a la r ie s

2 . Wage supplem ents

3 . C o rpo ra te  p r o f it s

4 . N o n -co rp o ra te  Income

5 . C o rpo ra te  in v e n to ry  v a lu a tio n  ad jus tm e n t

6 . N o n -co rp o ra te  in v e n to ry  v a lu a tio n  ad jus tm e n t

7. Net in te r e s t

8 . C o rpo ra te  c a p ita l consum ption a llow ances

9 . N o n -co rp o ra te  c a p ita l consum ption a llow ances

10 . In d ir e c t  bus iness taxes

11 . B usiness tra n s fe r  payments

12 . R e n ta l income

13. S u b s id ie s

The d a ta  beg ins  in  1947. The tw o - d ig it  SIC d a ta  is  n o t cons ide red  by 

BEA to  be o f  p u b lis h a b le  q u a lity ,  b u t i t  can be o b ta in e d  upon re q u e s t. 

T o ta ls  f o r  b road  groups a re  p u b lis h e d  a n n u a lly  in  th e  J u ly  is s u e  o f 

th e  Survey o f  C u rre n t B u s ine ss .

The la rg e s t component o f  6F0 is ,  o f co u rse , wage and s a la ry  

paym ents. The p rim a ry  sou rce  o f  wage and s a la ry  da ta  is  from  tabu

la t io n s  p repa red  by th e  s ta te  Unemployment Insu rance  agencies ( U I) .

T h is  d a ta  is  re p o rte d  q u a r te r ly  to  th e  D epartm ent o f  Labor on a th re e - 

d ig i t  SIC b a s is  and c o n ta in s  b o th  t o ta l p a y ro ll and em ploym ent. These
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program s now co ve r about 85 p e rc e n t o f the  employment in  th e  p r iv a te  

n on -fa rm  economy; BEA c o n s tru c ts  e s tim a te s  fo r  the  rem a inder from  a 

v a r ie ty  o f o th e r so u rce s . Wage supplem ents com prise em ployer c o n tr i

b u tio n s  fo r  s o c ia l in su ra n ce  and fo r  p r iv a te  pens ion  and w e lfa re  p la n s . 

The in d u s t r ia l co m p o s itio n  o f the  s o c ia l s e c u r ity  c o n tr ib u tio n  is  

based on re p o rts  to  th e  T re a su ry . Em ployer c o n tr ib u tio n s  fo r  pensions

and o th e r b e n e fits  a re  taken  p r im a r ily  from  c o rp o ra te  ta x  re tu rn s  sub -
2

m itte d  to  IRS and p u b lis h e d  in  S ta t is t ic s  o f Incom e.

An in d u s try  a llo c a tio n  o f in d ir e c t  bus iness taxes and nontaxes 

is  de term ined on th e  b a s is  o f  le g a l r e s p o n s ib ility  fo r  paym ent. The 

e s tim a te s  a re  made fo r  the  fo llo w in g  th re e  c a te g o r ie s :

(1 ) E xc ise  taxes and customs d u tie s

S p e c ific  e x c is e  taxes a re  n o t d i f f i c u l t  to  a llo c a te  s in c e  
they a re  e a s ily  id e n t if ie d  a t th e  tw o - d ig it  in d u s try  le v e l.  
Customs d u tie s  a re  p u t in to  th e  v a lu e  added fo r  w h o le sa le  
tra d e .

(2 ) P ro p e rty  taxes

The e s tim a te  o f p ro p e rty  taxes p a id  by in d u s try  a re  p repa red  
so th a t th e  sum matches the  to ta l ta x  revenues re p o rte d  by 
th e  in d iv id u a l s ta te s . T h is  so u rce , how ever, is  n o t used fo r  
c o n s tru c tin g  th e  In d u s try  a llo c a tio n s . Some re g u la te d  In 
dus t r ie s  p ro v id e  d a ta  in  t h e ir  re p o rts  fo r  th e  re g u la tin g  
agencies from  w h ich  p ro p e rty  taxes can be de te rm ined  d ir e c t ly .  
In  m a n u fa c tu rin g , a p rim a ry  sou rce  is  th e  1958 Census w h ich  
p u b lis h e d  e s tim a te s  o f  p ro p e rty  taxes p a id  by each fo u r 
d ig i t  in d u s try . These payments a re  moved fo rw a rd  by IRS 
d e p re c ia b le  asse ts  d a ta  by in d u s try  and a d ju s te d  to  conform  
to  a p p ro p ria te  to ta ls .

2
T h is  p rocedu re  may be changed s u b s ta n t ia lly  in  th e  re c e n tly  

is s u e d  1972 benchm ark re v is io n s  o f the  N a tio n a l A cco un ts .
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(3 ) S a les and o th e r taxes ( In c lu d in g  non taxes)

Sales taxes a re  a llo c a te d  p r im a r ily  to  w h o le sa le  and r e t a i l  
tra d e . The re m a in in g  item s in  th is  c a te g o ry  (m a in ly  lic e n s e s  
and fe e s ) a re  assigned  on th e  b a s is  o f d e ta ile d  exa m in a tio n  
o r  a llo c a te d  by in d u s try  sa le s  o r  Income o r ig in a t in g .

B usiness tra n s fe r  payments a re  o f  th re e  ty p e s : consumer bad d e b ts , 

b u s in e ss  g i f t s  to  in s t i tu t io n s ,  and o th e r payments (m a in ly  paym ents fo r  

p e rso n a l in ju r y ) . The f i r s t  two a re  a llo c a te d  p r im a r ily  on th e  b a s is  

o f  IRS d a ta . The g re a te r p a r t o f  p e rso n a l in ju r y  payments is  a llo c a te d  

by in d u s try  m otor v e h ic le  lic e n s e  fe e s .

F ed e ra l s u b s id ie s  a p p ly  o n ly  to  a h a n d fu l o f  in d u s tr ie s  and a re  

e a s ily  ass igned  by exam in ing  th e  s p e c if ic  program  under w h ich  th e  pay

ments a re  made. Fans s u b s id ie s  com prise th e  la rg e s t p o r t io n  o f t o ta l 

s u b s id ie s ; w ith  ra ilro a d s ,  w a te r tra n s p o r ta tio n , and re a l e s ta te  re 

c e iv in g  th e  rem a ind e r.

A c o n s id e ra tio n  o f th e  re m a in in g  item s o f g ross p ro d u c t o r ig i

n a tin g — n e t in te r e s t ,  d e p re c ia tio n , and p r o f it s — le ads  to  one o f  th e  

m ost d i f f i c u l t  measurement problem s o f  n a tio n a l income a c c o u n tin g .

T h is  d i f f ic u l t y  stems from  th e  common ow nersh ip  o f e s ta b lis h m e n ts  

c la s s if ie d  in  more th a n  a s in g le  in d u s try . C o n c e p tu a lly , a t le a s t,  

two approaches a re  a v a ila b le  to  measure c a p ita l income fo r  "p u re " 

i n d u s t r i e s . 3 The f i r s t  is  to  e s tim a te  p r o f it s  d ir e c t ly  from  d a ta  fo r  

e s ta b lis h m e n ts . In  m a n u fa c tu rin g , annual Census d a ta  fo r  v a lu e  added 

by fo u r^ -d ig it in d u s try  w ou ld  p ro v id e  a lo g ic a l s ta r t in g  p o in t.  However,

^M ichae l G o rt, "The A n a ly s is  o f  F a c to r Shares by In d u s try ,"  in  
The B e h a v io r o f  Income S hares, NBER S tu d ie s  in  Income and W e a lth , 
v o l.  27 , (P r in c e to n , N .J .: P rin c e to n  U n iv e rs ity  P ress fo r  NBER,
1 9 6 4 ), pp . 287-316.
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th e re  a re  a h o s t o f s e rio u s  problem s a sso c ia te d  w ith  th is  approach. 

F ir s t ,  s in c e  Census v a lu e  added da ta  in c lu d e s  purchased bus iness 

s e rv ic e s , an e s tim a te  fo r  these  w ou ld  be re q u ire d  on an annua l b a s is . 

S econd ly , an e s tim a te  o f o p e ra tin g  income d e riv e d  as th e  d iffe re n c e  

between v a lu e  o f sh ipm ents and expenses fo r  an e s ta b lis h m e n t may n o t 

be a s a t is fa c to ry  measure o f p ro p e rty  incom e. The p ric e s  o f sh ipm ents 

between o p e ra tin g  p la n ts  o f th e  same company may d e v ia te  from  m arket 

p r ic e s . F u rth e rm o re , fo r  m u lti-e s ta b lis h m e n t cam panies, a s ig n if ic a n t  

p o r t io n  o f expenses is  o m itte d  in  re p o rts  o f m a n u fa c tu rin g  e s ta b lis h 

m ents. Expenses fo r  s a le s , a d v e r t is in g , e n g in e e rin g , le g a l s e rv ic e s , 

and c e n tra l a d m in is tra tio n  a re  common to  more than one e s ta b lis h m e n t 

and in  la rg e  com panies, common to  e s ta b lish m e n ts  c la s s if ie d  in  se p a ra te  

in d u s tr ie s .

F in a lly ,  a m a jo r p rob lem  in  u s in g  Census v a lu e  added d a ta  w ould 

e x is t  in  m aking e s tim a te s  fo r  in d u s tr ie s  o u ts id e  o f m a n u fa c tu rin g  

where no annual e s ta b lis h m e n t d a ta  a re  a v a ila b e  and in  f i t t i n g  a l l  

o f  th e  in d u s try  e s tim a te s  w ith in  th e  to ta ls  p ro v id e d  by th e  IRS.

BEA takes th e  a lte rn a tiv e  approach o f b e g in n in g  d ir e c t ly  w ith  

th e  IRS da ta  on n e t in te r e s t ,  d e p re c ia tio n , and p r o f it s  and re a llo c a t

in g  th e  p u b lis h e d  to ta ls  on th e  b a s is  o f in fo rm a tio n  lin k in g  companies 

to  s p e c if ic  e s ta b lis h m e n ts . The source  fo r  th is  re a llo c a tio n  is  th e  

Census Bureau p u b lic a tio n  E n te rp ris e  S ta t is t ic s . H ie  Census l in k  was 

f i r s t  made fo r  th e  1958 Census and has been p u b lis h e d  fo r  b o th  th e  

1963 and 1967 Economic Censuses. P a rt th re e  o f th is  re p o r t shows a 

cross c la s s if ic a t io n  o f employees by th e  in d u s try  o f th e  owner company
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(IBS  c la s s if ic a t io n )  and th e  In d u s tr ie s  o f th e  a s s o c ia te d  SIC c la s s i

f ie d  e s ta b lis h m e n ts .

The Census l in k  da ta  is  c o lla p s e d  to  a p p ro x im a te ly  a 90 by 90 

m a tr ix . Each column o f th is  m a tr ix  shows th e  d is t r ib u t io n  o f employ

ment in  a l l  SIC e s ta b lis h m e n ts  owned by companies in  a g ive n  IRS 

c la s s if ic a t io n .  That is ,  th e  e n tr ie s  in  each column sum to  1 .0 .

P r o f it  and d e p re c ia tio n  to ta ls  a re  then  c o n s tru c te d  fo r  each o f 90 IRS 

in d u s tr ie s . The re a llo c a tio n  p rocedure  fo llo w e d  fo r  o b ta in in g  c a p ita l 

income by e s ta b lis h m e n t based in d u s try  is  a k in  to  the  p u r if ic a t io n "  

o f  the  INFORUM in p u t-o u tp u t ta b le . In  th e  INFORUM p ro ce d u re , in te r 

m ed ia te  in p u ts  a re  re a llo c a te d  by o u tp u ts ; assum ing ( i n i t i a l l y ,  a t 

le a s t ) th a t th e  in p u t s tru c tu re  fo r  a g ive n  p ro d u c t is  th e  same re g a rd -
4

le s s  o f where i t  is  p roduced. The assum ption u n d e rly in g  th e  BEA 

re a llo c a tio n  p rocedure  is  th a t p r o f it s  o r  d e p re c ia tio n  p e r employee
4

is  th e  same in  a l l  e s ta b lis h m e n ts  o f a g ive n  in d u s try  re g a rd le s s  o f 

th e  c la s s if ic a t io n  o f th e  p a re n t company. Thus, once th e  da ta  a re  in  

hand, th e  s o lu tio n  is  o b ta in e d  by s im p le  s im u ltaneous s o lu tio n  o f th e  

90 lin e a r  e q u a tio n s . In  th e  1972 benchm ark BEA used th e  1963 and 1967 

e n te rp ris e -e s ta b lis h m e n t s tu d ie s  to  re a llo c a te  th e  more re c e n t IRS 

d a ta .

For c e r ta in  in d u s tr ie s  (T ra n s p o rta tio n , Com m unication, U t i l i t ie s ,  

F inance) th e  SIC d e f in it io n  is  th a t o f an e n te rp r is e  ra th e r  than an

See C hapter 10 o f Almon» B u c k le r, H o rw itz , and R eim bold, 1985: 
In te r in d u s try  F o recas ts  o f th e  Am erican Economy» (L e x in g to n , M ass.: 
D.C. H ea th , 1974).
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e s ta b lis h m e n t b a s is . No a d jus tm e n t was made fo r  these  in d u s tr ie s  as 

w e ll as most s e rv ic e  in d u s tr ie s  in  w h ich  th e  prob lem  o f company and 

e s ta b lis h m e n t c la s s if ic a t io n  is  s m a ll. Net in te r e s t  is  a r e la t iv e ly  

s m a ll share o f v a lu e  added and is  n o t a llo c a te d  w ith  th e  above p ro 

cedure . I t  is  taken  d ir e c t ly  from  S ta t is t ic s  o f Income and c la s s if ie d  

on a tw o - d ig it  SIC b a s is . The above a d jus tm e n ts  a p p ly  o n ly  to  c o rp o ra te  

p r o f it s  and d e p re c ia tio n . P ro p r ie to r  ow nership o f e s ta b lis h m e n ts  in  

more than  a s in g le  in d u s try  is  ra re , and so in d u s try  d a ta  f o r  p ro p r i

e to rs  comes w ith o u t change from  IRS.

E s tim a te s  fo r  th e  c o rp o ra te  and n o n -c o rp o ra te  in v e n to ry  v a lu a tio n  

a d jus tm e n t a re  made fo r  each tw o -d ig it  SIC in d u s try . There is  presum

a b ly  no prob lem  w ith  e n te rp ris e -e s ta b lis h m e n t c la s s if ic a t io n  as these  

e s tim a te s  a re  worked up p r im a r ily  from  Census e s ta b lis h m e n t in fo rm a tio n  

on th e  book v a lu e  o f in v e n to r ie s  and BLS w h o le sa le  p r ic e s .

The sum o f th e  components fo r  each in d u s try  is  taken  to  be th e  

g ross (n a tio n a l)  p ro d u c t o r ig in a t in g  (GPO) in  th a t in d u s try . The d is 

cu ss io n  here  has been lim ite d  to  a llo c a tio n  o f c u rre n t d o lla r  ite m s ; 

a la rg e  p o r t io n  o f th e  BEA program  is  devoted to  d e r iv in g  co n s ta n t 

d o lla r  m agn itudes. We s h a ll c o n s id e r b r ie f ly  th is  aspect in  th e  n e x t 

c h a p te r. We now tu rn  to  com parison o f th e  GPO a llo c a tio n  o f in d u s try  

v a lu e  added w ith  th a t p u b lis h e d  in  th e  1967 in p u t-o u tp u t ta b le .

2 .2  V a lue  Added in  th e  1967 In p u t-O u tp u t Tab le

Our o b je c tiv e  in  com paring th e  GPO s e r ie s  w ith  th e  v a lu e

in  th e  p u b lis h e d  in p u t-o u tp u t ta b le s  is  n o t m e re ly  to  e x p la in  th e

source  o f th e  d iffe re n c e s , b u t to  deve lop  an e x p l ic i t  tra n s fo rm a tio n
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between th e  two d a ta  s e ts . We d e s ire  a tra n s fo rm a tio n , F , such th a t 

I/O  T ab le  V a lue  added =* F (GPO, Supplem entary Census D ata) and,

GPO ■ ( I/O  V a lue  added)

F is  necessary i f  we w ish  to  use th e  a v a ila b le  GPO da ta  to  h e lp  

upda te  th e  in p u t-o u tp u t ta b le . F ^ is  re q u ire d  i f  we w ant to  use th e  

INFORUM fo re c a s t va lu e s  o f in p u t re q u ire m e n ts , o u tp u ts , and p ric e s  

to  fo re c a s t th e  o n ly  c o n s is te n t (and g e n e ra lly  accep ted) s e r ie s  on 

in d u s try  v a lu e  added, nam ely, th e  Commerce Departm ent GPO s e r ie s .

S ince  th e  INFORUM m odel ope ra tes  from  a g ive n  base y e a r, we expect F ^ 

to  reproduce  e x a c tly  th e  GPO fo r  th a t y e a r. A ggregate va lu e s  o f  th e  

GPO components f o r  fo re c a s t yea rs a re , o f co u rse , used to  a f fe c t  f in a l  

demand e xp e n d itu re s  and thus c lo s e  th e  model on th e  income s id e .

We tu rn  n e x t to  an a n a ly s is  o f  th e  1967 in p u t-o u tp u t ta b le  w ith  

re s p e c t to  i t s  tre a tm e n t o f  v a lu e  added. F u rth e r on in  C hapter I I  we 

w i l l  la y  o u t e x p l ic i t ly  th e  F tra n s fo rm a tio n , o u r p rocedure  fo r  up

d a tin g  v a lu e  added in  th e  INFORUM ta b le . In  C hapter I I I  we w i l l  con

s id e r  th e  fo re c a s tin g  o f  GPO from  o u r in p u t-o u tp u t m odel, i . e . ,  F ~ \  

The developm ent o f  F b e g in s  w ith  an a r t ic le  in  th e  Survey o f  

C u rre n t B usiness d e s c r ib in g  v a lu e  added in  th e  1963 in p u t-o u tp u t 

s tu d y .^  The append ix o f  th is  a r t ic le  p resen ted  a r e c o n c ilia t io n  o f 

th e  1963 Gross P roduct O r ig in a tin g  and v a lu e  added in  th e  1963 ta b le  

fo r  a dozen o r  so b road  in d u s try  g roups. T h is  b road  re c o n c ilia t io n

^ A lb e rt J . W alderhaug, "The C om position  o f V a lue  Added in  th e
1963 In p u t-O u tp u t S tu d y , "  Survey o f C u rre n t B u s in e ss , v o l. 53 , no . 4 
( A p r i l ,  1 9 7 3 ), pp . 34 -44 .
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was o f l i t t l e  use In  p re p a rin g  In d u s try  v a lu e  added fo r  a more c u rre n t 

ye a r a t th e  2 0 0 -o rd e r s e c to r le v e l o f  th e  INFORDM ta b le . I  was fo r tu 

n a te , how ever, to  o b ta in  from  BEA much o f th e  d e ta ile d  d a ta  u n d e rly in g  

th e  p u b lis h e d  v a lu e  added fo r  th e  1967 I/O  s tu d y . T h is  d a ta  in c lu d e d  

e s tim a te s  o f v a lu e  added— a t seven component d e ta il— fo r  each o f  484 

in d u s tr ie s .  From th is  and o th e r supp lem enta ry in fo rm a tio n , a recon

c i l ia t io n  s im ila r  to  th a t fo r  th e  1963 s tu d y  was c o n s tru c te d . I t  is  

shown in  T ab le  I I - l .

Column 1 o f  th is  ta b le  shows th e  GPO e s tim a te s  o f  t o ta l v a lu e  

added w h ich  in c o rp o ra te  th e  re v is io n s  fo r  th e  1967 benchm ark o f th e  

N a tio n a l A ccounts.** The in d u s try  e s tim a te s  do n o t in c lu d e  th e  in 

v e n to ry  v a lu a tio n  ad jus tm e n t w h ich  is  shown a t th e  bo tto m  as a t o ta l 

fo r  a l l  Indus t r ie s .  The ca te g o ry  "O th e r" In c lu d e s  p r iv a te  hou seho lds , 

governm ent and governm ent e n te rp r is e , and re s t o f  th e  w o rld . Column 2 

shows s e v e ra l re v is io n s  th a t were made subsequent to  th e  i n i t i a l  1967 

GPO benchm ark fig u re s  and w ere in c o rp o ra te d  in  th e  ta b le .

B e fo re  c o n s id e rin g  th e  re m a in in g  columns we n o te  th a t an im por

ta n t o b je c tiv e  in  th e  c o n s tru c tio n  o f th e  U .S . in p u t-o u tp u t ta b le s  has 

been to  ach ieve  hom ogeneity o f  in p u t s tru c tu re s  o f th e  com m odities o r  

a c t iv i t ie s  w ith in  a s in g le  in p u t-o u tp u t s e c to r . In d u s tr ie s  w ith  

s im ila r  o u tp u t d is t r ib u t io n  p a tte rn s  were a ls o  co n s id e re d  fo r  aggre

g a tio n .

T h is  d a ta  was o b ta in e d  abou t a y e a r in  advance o f  th e  schedu led  
p u b lic a tio n  o f th e  1972 benchm ark o f th e  N a tio n a l A ccounts and may 
d i f f e r  from  th e  f in a l BEA va lu e s  fo r  in d u s try  GPO.



TAB UK I I - 1

R e c o n c ilia t io n  o f  1967 Inpu t-O u tpu t Value Add* d and In d u s try  GFO -  In dus try  Groups

1967 GPO 
Benchmark 

(1)
Revisions 

( 2)

SIC
R e c la s s if ic a t io n  

(3) .

Space Force
Rental & MSO Account 

(A) (5)

A c t iv i t y
R e d e fin itio n

(6)

M iscellaneous 
& U na llocated

(7)

Table
C o n t r o l

(8)

I n p u t - O u tp u t  
V a lu e  Added 

(9)

Farm

Ar . Serv. 

M in ing 

C onstruct ion 

M anufacturing 

T ra n sp o rta tio n  

Communications 

U t i l i t i e s  

Trade .

Finance & In s .

R eal E s ta te

S e r v i c e s

O L iie r

IVA

S t a t .  D is p .

23598.0

1881.9

14221.5

36640.8 

223075.3

32385.8 

17623.3 

18775.2

129789.2

27028.8

83437.5 

83685.7

105167.6

-1843.0

1143.0

-1559.2

39.8

238.0

59.4

-393 .5

-1037.7

+1037.7

98.6

294.9

+375*.0

- 20.1 

-14 ::.0  

-3816.8 

- 11.8 

1861.8 

-1625.1

-524 .5

9715.9

-542.6

-875 .5

-489.2

-1007.7

-50 .9

- 20.0

-1616.8

-150.4

-4438.3

+558.9

-1208.3

+421.4

-2 .5

-6313.4 *

1?2.2

6391.7

*•319.4

-2 3 .3

+342.7

22038.8

2047.3

12339.9

46186.1

226684.8

31507.8

17456.7 

17625.5

119746.5

26997.0

84072.7

88655.8 

100729.3

-1843.0

1143.0

22038.8

2343.0

13A90.2

45575.0 

228995.1

30996.2

17608.9

17712.0 

118265.0

26399.4

84072.7

S6505.6

100729.3

-1843.0

TOTAL 79 6610.6 -1222.4 0.0 0.0 0.0 0.0 0.0 795388.2 795388.2
roxj

>r I ■ v«'« s V*, *»*• ' v *;.«/■»rv -
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One means o f  s a t is fy in g  these  c r i t e r ia  is  r e c la s s if ic a t io n  o f 

m ino r SIC in d u s tr ie s . An example is  th e  tre a tm e n t o f  SIC 0772, 

v e te r in a ry  s e rv ic e s ; w h ich  is  moved from  A g r ic u ltu re  S e rv ic e s , F o re s try  

and F is h e rie s  (SIC  07-09 ) to  M e d ica l S e rv ic e s . Column 3 shows th e  

n e t e ffe c ts  o f  these  a d ju s tm e n ts . The e n tr ie s  in  m in in g  and con-* 

s tru c t io n  show th e  r e c la s s if ic a t io n  o f  SIC 138, o i l  and gas w e ll 

d r i l l i n g .  Trade has been In cre ased  by th e  v a lu e  added o f tra d in g  

stamp companies (SIC  7396) moved o u t o f  S e rv ic e s .

Two s p e c ia l ad jus tm e n ts  a re  shown in  column 4 . The gross m arg in  

o f  m a n u fa c tu re r's  s a le s  o f f ic e s  in  tra d e  (MS0*6) a re  taken  o u t o f 

tra d e , where GPO p u t them , and moved in to  m a n u fa c tu rin g . Presum ably 

these  m arg ins a re  covered by th e  v a lu e  o f sh ipm ents re p o rte d  in  th e  

Census o f M a nu fac tu re s . The In d u s t r ia l d is t r ib u t io n  w ith in  manu

fa c tu r in g  is  based on d a ta  fo r  employment and p a y ro ll o f  MSO's in  

th e  Census o f  W holesale and R e ta il T rade . The space re n ta l a d jus tm e n t 

moves a l l  th e  re n t re c e ip ts  o f  n o n -m a n u fa c tu rin g  in d u s tr ie s  in to  th e  

re a l e s ta te  in d u s try . (The re n ts  and ro y a lty  re c e ip ts  fo r  manufac

tu r in g  in d u s tr ie s  a re  a ls o  moved in to  th e  re a l e s ta te  s e c to r , b u t 

th is  is  done v ia  e x p l ic i t  " t r a n s fe r s . "  As such , th e y  w ould appear 

as e n tr ie s  in  th e  4 8 4 -le v e l ta b le  o b ta in a b le  fro m  BEA on m agne tic  

ta p e .)

The p rim a ry  means o f a c h ie v in g  more homogeneous groups is  th ro u g h  

" r e d e f in it io n "  o f  c e r ta in  a c t iv i t ie s  from  one in d u s try  to  a n o th e r. 

E s tim a tes  o f  a l l  c o n s tru c tio n  w o rk perfo rm ed by employees n o t in  th e  

c o n s tru c tio n  in d u s try  ( fo rc e  accou n t) w ere tra n s fe r re d  to  th e  con

s t ru c t io n  in d u s try . As shown in  column 5 o f  T ab le  I I —1 th is  amounts
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to  o ve r 20 p e rc e n t o f  th e  p u b lis h e d  v a lu e  added in  th.e c o n s tru c tio n  

in d u s try  fo r  1967. The e s tim a te s  o f th is  c o n s tru c tio n  w o rk in c lu d e s  

th a t fo r  new and m aintenance and re p a ir .  The la rg e s t s in g le  re d e f i

n it io n  was th a t fo r  m aintenance and re p a ir  o f highw ays pe rfo rm ed by 

s ta te  and lo c a l governm ent em ployees.

Numerous o th e r re d e f in it io n s  o f  a c t iv i t ie s  were made, a f fe c t in g  

e s p e c ia lly  th e  tra d e  s e c to rs . These a re  shown in  column 6 . A c t iv it ie s  

removed from  r e t a i l  tra d e  in c lu d e  auto  re p a ir  in  s e rv ic e  s ta tio n s , meat 

c u t t in g  and b a k e rie s  in  g ro ce ry  s to re s , and th e  many s e rv ic e s  perfo rm ed 

in  la rg e  r e t a i l  departm ent s to re s .

The sum o f GPO and th e  v a rio u s  ad jus tm e n ts  is  d is p la y e d  in  column 8. 

The n e x t column p la in ly  shows th a t th e  f in a l ta b le  was n o t ba lanced  to  

ach ieve  e xa c t agreem ent w ith  e s tim a te d  v a lu e  added even fo r  these  broad  

g roups. The m a jo r d is c re p a n c ie s  between th e  g u id e lin e  c o n tro ls  and th e  

f in a l  v a lu e  added a re  in  m in ting , m a n u fa c tu rin g , and tra d e . I t  is  app a ren t 

th a t these  groups a re  ab so rb in g  m ost o f  th e  s t a t is t ic a l  d isc re p a n cy  o f 

1143.0 so th a t th e  d iffe re n c e s  a re  n o t as la rg e  as a t f i r s t  g la n ce .

W ith  th e  n a tu re  o f these  s p e c ia l ad justm en ts in  m ind, we tu rn  n e x t 

to  exam ine more th o ro u g h ly  th e  s tra te g y  pursued by BEA in  b a la n c in g  th e  

1967 ta b le  and th e  1967 e s tim a te s  a t a f in e r  in d u s t r ia l d is a g g re g a tio n .

F o r th e  1967 ta b le , BEA decided  to  p re p a re  in  advance independen t 

e s tim a te s  o f  v a lu e  added a t th e  m ost d e ta ile d  le v e l.  A ggregated to  13 

s e c to rs , they  a re  shown in  column 8 o f  T ab le  I I —1 . These w ere con

s tru c te d  as th e  sum o f seven components— wages and s a la r ie s ,  wage su p p le 

m ents, n e t in te r e s t ,  in d ir e c t  b u s iness  ta x e s , d e p re c ia tio n , bus iness 

tra n s fe rs , and p r o f i t  incom e. In  no n m a n u fa c tu rin g , th e  sources fo r
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th is  in fo rm a tio n  w ere e s s e n tia lly  th e  same as fo r  th e  GPO s e r ie s . In  

m a n u fa c tu rin g , th e  b a s ic  p rocedure  was to  use Census d a ta  to  a llo c a te  

GPO c o n tro l to ta ls  f o r  a l l  m a n u fa c tu rin g  o r  s m a lle r g ro u p s .^  T h is  in 

fo rm a tio n  was e v e n tu a lly  aggregated to  th e  BEA 87—in d u s try  le v e l and 

th e  components were c o lla p s e d  to  la b o r com pensation, in d ir e c t  bus iness
Q

ta x e s , and p r o f i t  typ e  incom e. The v a rio u s  r e c la s s if ic a t io n s  and re 

d e f in it io n s  were added and s u b tra c te d , a ls o  b roken down in to  these  

th re e  com ponents. D u rin g  the  b a la n c in g  phase o f the  ta b le -m a k in g  

p ro ce ss , th e  d iffe re n c e  between o u tp u t and th e  sum o f in te rm e d ia te  

in p u t on th e  one hand and th is  independent e s tim a te  o f va lu e  added on 

th e  o th e r w ere compared a t th e  8 7 -s e c to r le v e l.  Some ad jus tm en ts  

were made to  in te rm e d ia te  in p u ts — on th e  b a s is  o f th is  com parison— to  

ach ieve  as much c o n s is te n c y  as p o s s ib le  between the  two m agn itudes.

Some id e a  o f th e  im portance  o f th e  d is c re p a n c ie s  between th e  two 

measures o f  v a lu e  added w h ich  rem ained in  th e  f in a l ta b le — a t a tw o - 

d ig i t  SIC le v e l— can be ga ined by exam in ing Tab le  I I - 2 .

The fo rc e  account and o th e r r e d e f in it io n s  have been excluded  from  

th e  in p u t-o u tp u t v a lu e  added components to  ach ieve  c o m p a ra b ility  w ith  

th e  co rre sp o n d in g  GPO ite m . The in p u t-o u tp u t v a lu e  added c o n tro ls , 

how ever, in c lu d e  th e  SIC r e c la s s if ic a t io n s ,  m a n u fa c tu re rs ' sa le s

The p r o f i t  and d e p re c ia tio n  item s came from  th e  re a llo c a tio n  o f 
a p p ro x im a te ly  th r e e - d ig it  IRS d a ta . T h is  was s u f f ic ie n t  to  produce 
p r o f i t  and d e p re c ia tio n  a t th e  8 7 -s e c to r le v e l,  w h ich  was e v e n tu a lly  
con s id e re d  in  th e  b a la n c e .

Q
The degree o f  d is a g g re g a tio n  fo r  v a lu e  added was p resen ted  in  

th e  p u b lis h e d  8 7 -s e c to r (1967) I/O  ta b le  a p p e a rin g  in  th e  F e b ru a ry , 
1974 is s u e  o f th e  Survey o f  C u rre n t Bus in e s s .



ta m e  u -2

COMPARISON OF 1967 GPU AND f/O  IA HI E VALUE ADDED BY IW O ilF  HEITOR*

WAGfS SUPPLEMENTS INK DUS TAX CCA OIH PROFIT INC TOTAL V . A .

GFO LF GPO LF GFO LF GPO LF GPO LF GPO LF
1 FARMS 3 2 1 9 . 1 .000 J * 1 . 1 000 17->5 . 1 .0 0 0 521 / . .996 11737 , 1 ,0 00 2 2 0 39 , 1 .000
2 AG. SERVICES» FORESTRY. 8 FISHERIES 6 7 3 . 1 : 000 5 1 . 1 000 4 9 . 1 .0 0 0 2 5 4 - 1 .000 4 4 2 . 1 .6 70 1480 . 1 .199
3 METAL MINING 61 6 . 1 .0 00 7 0 . I 000 105 , 1 .0 0 0 135. 1 . 000 - 0 5 . - 2 ,381 8 4 1 . 1 .3 4 3
4 COAL MINING 1 0 1 2 . 1 .0 00 2 35 . 1 000 6 9 . 1 .0 0 0 2 5 2 . 1 .000 2 5 6 . 1 .1 17 1824. 1 ,016
3 CRUDE PETROLEUM X NA1 URAL GAS 2 1 7 6 . .719 153. 784 7 9 5 . .9 3 0 2 4 2 7 . ,933 3 9 6 8 . 1 .2 27 9 1 9 9 . 1 .0 14
6 NONMETALLIC MINERAL MINING 8 4 7 . 1 .000 GO. 1 000 6 0 . 1 ,000 3 0 1 . J ,000 4 6 3 , 1 ,189 1839, 1 .0 4 0
7 CONTRACT CONSTRUCTION 2 4 5 38 . .f<yt 2 3 3 9 , BE* 5 A l l  . 1 .0 6 2 1937 , ,970 71 17. .735 3 6 5 72 . .942
8 FOOD AND KINDRED PRODUCTS 11308 , . 9 /3 1338 , 1 03 V 430 4 , 1 ,009 1601 , 1 .012 3 3 6 3 . 1 .3 38 2 1 9 9 4 . 1 .0 5 6
y TOBACCO MANUFACTURES 4 5 4 . 1 . 00? : 9 5 . 06 i 1 ,001 6 5 , 1 .000 7 1 6 . 1 ,313 3 4 8 3 . 1.062

10 1 EXTILE MILL PRODUCTS 4 7 5 3 . . 985 438. 1 111 120 . 1 .1 8 3 5 7 0 . 1 .011 1 042 . 1 .384 6 9 2 3 . 1 .0 73
11 APPAREL 5 9 2 4 . .901 5 9 4 . 1 . 012 9 5 . 1 .063 1 4 0 . 1 .021 9 3 9 . 1 .3 4 7 7 692 . 1 .026
12 1 UMBER AND WOOD PRODUCTS 3 0 9 5 . .942 ’ 2 62 . 1 239 121. 1 .0 2 5 4 9 0 . 1 . 002 1 072 . 1 .3 30 5 0 4 8 . 1 .0 52
13 FURNITURE AND FIXTURES 2 4 6 9 . .948 2 2 5 . 1 . 142 6 2 . 1 .0 0 0 128. 1 .008 5 1 0 . 1 .4 60 3 3 9 4 . 1 . 041
14 PAPER AND ALLIED PRODUCTS 48 / 8 . .996  1 478 . 1 . 256 2 1 1 . 1 .085 9 60 . i , 005 1555. 1 .2 06 0 0 8 2 . 1 .0 66
15 PRINTING AND PUBLISHING 7 3 9 5 . 1 .005 6 7 4 . 1 . 077 170 . 1 .023 57P. t .009 184 7 . 1 .0 86 10665 , 1 .021
16 CHEMICALS AND ALLIED PRODUCTS 8 1 5 2 . .988 1202 . 931 3 6 8 . 1 . 1 63 1931 . 1 .010 1158. 1 .3 37 15811 . 1 .104
17 Pfc.TROl.EllM REF INING 1961 . 1 .022 6 8 4 . 461 3 054 . 1 . 003 1155 . 1 ,001 3 / 4 . 1 .0 77 7 228 . .960
18 RUDDER AND MISC. PL Am  ICO 3 4 2 2 . 1 . 0 J5 4 7 3 . 1 . 081 5 7 2 . 1 . 009 3 0 4 . 1 ,005 7 8 6 . 1 .5 35 5 6 3 7 . 1 .0 92
19 LEATHER AND LEATHER PRODUCTS 1 632 . .944 155. 1 099 * 1 .0 4 0 4 9 . 1 .000 3 0 5 . 1 .1 94 2 1 6 6 , .993
20 STONEr CLAY r AND GLASS PRODUCTS 4 2 9 1 . .978 5 2 1 . 1 021 150 , i . 106 7 3 8 . 1 ,007 8 4 1 . 1 .6 95 6 5 4 2 . 1 .0 94
21 PRIMARY METALS 10437 . 1 .0  11 1710 . 1 . 051 4 5 2 . 1 .1 9 0 2 4 4 9 . 1 .006 3 2 4 5 . .743 18301 . .985
p? FABRICATED METAL PRODUCTS 9 6 9 0 . 1 .013 1083 . 1 221 2 9 2 . 1 .017 7 77 . 1 , 003 2 8 4 9 , 1 .254 14691 . 1 .0 77
23 MACHINERY. EXCEPT ELECTRICAL 15405 . .979 1841 . 1 049 3 9 9 . 1 .058 1708 . 1 ,010 4 6 2 6 . .964 2 4 0 60 . .997
24 ELECTRICAL. MACHTNFRY 13916. 1 .029 1461 . 1 257 2 9 5 . 1 .105 120 ’ . 1 .008 367 / . .9 0 7 2 0 5 56 . 1 .0 32
25 TRANS. EQUIP. $ ORDNANCE 12361 . 1 .0 78 1538. 1 . 157 3 0 5 . 1 ,217 7 03 . 1 .001 1 280 . .740 16194 . 1 .0 5 8
26 MOTOR VEHICLES 7 0 5 0 . . 9 /5 2279 . 580 1995 . 1 ,002 1055 . 1 .006 2 0 5 3 . ,624 15232 . . 865
27 INSTRUMENTS 3 0 7 3 . .994 3 5 9 . 1 041 7 3 . 1 .041 4 2 5 . t .023 1279. 1 .1 13 5 2 1 0 . 1 .0 05
28 MISC. MANUFACTURING INDUSTRIES 2 4 5 2 . .973 218 . 1 034 6 3 . 1 .064 151. 1 < 00 / 5 5 0 . 1 .451 3 4 7 2 . 1 .0 64
2? RAILROADS 5 6 6 8 . 1 .000 8 1 0 . 1 000 430 . 1 . 000 1560. 1 . 00m 5 4 5 . - .  202. 9 0 1 5 , . 922
30 LOCAL. SUBURBAN» * HIGHWAY PASSENGER 1547. 1 .000 161 . 1 . 000 122 . 1 . 000 2 9 1 . 1 . 000 1 829 . .987 2 7 7 8 . .9 9 7
31 TRUCKING AND WAREHOUSING 7 106 . 1 .000 6 4 7 . 1 000 7 6 2 . 1 .000 1274 . 1 .000 1 7 9 3 . .719 11582 . .957
32 MATER TRANSPORTATION 1082 . 1 .000 1U9 . 1 . 000 7 7 . .974 3 2 6 . 1 .000 4 9 . 2 .4 2 8 2 5 2 4 . 1 .027
33 AIR TRANSPORTA I ION 26 15. 1 .000 3 3 9 . 1 .000 3 0 7 . .997 9 9 1 . 1 .000 4 0 2 . .879 4 6 8 3 . .989
3 4 PlPELINE TRANSPORTA( ION 1 50 . 1 .000 15 . 1 000 4 9 , , 9(30 J 81 . 1 .001 -157. .917 8 6 1 . .967
35 TRANSPORTA1I ON SE RV TCES 5 4 7 . 1 .000 6 1 . 1 . 000 5 6 , 1 ,000 9 3 . 1 ,0 00 6 2 . 1 .4 75 8 3 2 . 1 .021
36 TELEPHONE AND 1 ELPGRAPH 6 0 6 2 . 1 .000 9 2 4 . t 000 2 512 , 1 ,0 0 0 2 125. .998 1/ 3 6 . 1 .011 16359 . 1 .003
37 RADIO AND TELEVISION BROADCASTING 972 - 1 .000 8 9 . 1 , 000 4 6 , I . 000 178 . .904 2 9 6 . 1 .008 1 581 . 1 .0 0 0
30 El L'CTRIC. GAS. AND SANITARY SERVICES 5 1 4 4 . 1 .000 7 68 . 1 .000 2 J6 5 . 1 .006 3650 , . ‘•■’74 6f> ■' ?. . 973 18612. .9 9 0
3 V WHOLt SALE TRADE 2 5 1 15 . 1 .000 1610. 1 . 000 12102. 1 .000 2 1 9 5 . 1 . 000 74 O K .7 1 5 4 0 474 . .9 7 2
40 RETAIL 1RADE 4 2 7 47 . 1 .000 3 2 0 5 . 1 . 000 9 7 4 8 . t .000 ■4131 . I .002 16612. 1 .0 4 8 7 6 7 13 . 1 .011
11 BANKTNG AND CREDIT AGENCIES 9 2 4 6 . 1 .000 1279. 1 , 000 8 9 4 , t . 000 1 0 0 1, ,900 23 2 5 . .944 14745 . , 990
42 INSURANCE AGENTS ANU BROKERS 8 0 1 0 . 1 .000 9 5 6 . 1 . 000 1132 , . vyo 114. 1 ,000 1 7 4 2 . 1 ,0 20 12204 . 1 .003
43 REAL ESTATE AND COMBI MUTTON OFFICES 32 15 . 1 . 61.1 350 . 1 . 5!i / 10207. 1 .002 1 5 -1-19. 1 ,104 46 455 , 1 .013 8 3 675 . 1 .0 36
44 HOTELS AND OTHER 1 0 DOING PLACES 2 6 6 8 , 1 .000 100. 1 . 000 2 9 4 . 1 . 000 700. 1 ,OvO 8 5 3 , .748 4/ 0 4 , ,943
45 PERSONAL SERVICES 4 6 0 9 . L . 000 3 1 2 . L 000 21 4 . 1 . 000 6A*?. 1 ,000 2 7 1 2 , 1 .106 8 5 9 4 . 1 ,0 34
44 MISC. BUSINESS SERVICES 13302. 1.000 ?')1 . .1 . 00(1 2» :j. 1 .000 1 477 1 .000 090 1. . 1 ,043 2 1 076 . 1 ,015
47 AUTOMOB ILF. REPAIR AND GARAGES 1694. 1. 000 1 0»'i. 1 000 110 . 1 ,000 9 5 7 , 1 . OoO 1030 . .066 3 9 0 8 . . 965
43 AMU&FiMENT AND RECREATION 'YFRVICEG 30 / 3 . 1 .000 2'} ’.', 1 000 9 2 0 , 1 . 000 6 1 9 . J ,000 65c , 1 , ooo 5 4 6 5 . , 98V
17 HEDICAl.. ANU OTHER III At TH H rR V IC rs 1.019 '?, 1 ,000 « I » 1 , 000 13 1. 1 .000 5 5 3 . 1 . 000 971 4 , . V92 21 165 . . 993
SO EDUCATIONAL SEEOTCF'S 12301 . 1 , 000 0 1 5 , 1 , 000 1 0 5 . 1 . 000 M3 2 - 1 ,000 2 9 0 , . 943 13622 . . 9 78

LF ** L ink  Factor ■ Table Value Added/GPO
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o f f ic e s  in  tra d e , and space re n ta l im p u ta tio n s ; and so th e  GPO f ig u re s  

have been a d ju s te d  to  r e f le c t  th e s e . The f i r s t  fo u r  p a irs  o f  columns 

a re  s tra ig h tfo rw a rd , show ing th e  d iffe re n c e  between th e  v a lu e  added 

component g o ing  in to  th e  ta b le  c o n tro ls  and th e  component in  th e  GPO 

f i l e .  The ta b le  i l lu s t r a te s  c le a r ly  th a t th e  c o n tro ls  fo r  nonmanu-
Q

fa c tu r in g  came w ith  p r a c t ic a lly  no change from  GPO.7 The ra th e r  la rg e  

d iffe re n c e  in  th e  wage supplem ents f ig u re s  in d ic a te s  a company—e s ta b lis h 

ment prob lem  w ith  th e  c u rre n t (as o f  1975) GPO so u rce . A p p a re n tly  th e  

1972 Benchmark NIA re v is io n s  in c o rp o ra te  Census d a ta  in  m a n u fa c tu rin g  

to  d e r iv e  th e  GPO wage supplem ents f ig u r e .

O the r p r o f i t  income in  th e  I/O  ta b le  is  taken  as a re s id u a l,  i . e .  

i t  equals p u b lis h e d  v a lu e  added m inus r e d e f in it io n s  m inus th e  sum o f 

th e  components l is te d  a t th e  l e f t :  (1 ) wages, (2 ) wage supp lem ents,

(3 ) in d ir e c t  bus iness ta x e s , and (4 ) c a p ita l consum ption a llo w a n ce s .

T h is  e s tim a te  o f  "o th e r  p r o f i t  incom e" is  compared to  th e  sum o f n e t 

in te r e s t ,  c o rp o ra te  p r o f i t s ,  p ro p r ie to r  incom e, b u s in e ss  tra n s fe r  pay

m ents, s u b s id ie s , and IVA from  th e  GPO da ta  f i l e .  The I/O  table/G PO  

ra t io s  o u ts id e  o f m a n u fa c tu rin g , m in in g , and tra d e  in d ic a te  th a t th e  

ta b le  was ba lanced  to  m a in ta in  a p p ro x im a te ly  th e  g iv e n  v a lu e  added 

c o n tro l.  For th e se  s e c to rs , le s s  c o n fid e n ce  co u ld  be p la ce d  in  th e  

d a ta  fo r  in te rm e d ia te  in p u ts  than  co u ld  be p u t in  th e  v a lu e  added.

^ In  th e  INPORUM a g g re g a tio n  o f th e  4 8 4 -le v e l ta b le  a l l  b u t two 
m aintenance and re p a ir  s e c to rs  a re  p u t back w ith  t h e ir  p rim a ry  a c t iv i t y .  
T h is  causes s e v e ra l d is to r t io n s  in  Tab le  I I - 2 .  F ir s t ,  th e  components 
fo r  th e  re a l e s ta te  s e c to r do n o t m atch when th e y  r e a lly  s h o u ld . The 
same s o r t  o f p rob lem  e x is ts  in  th e  tre a tm e n t o f  m ain tenance and re p a ir  
c o n s tru c tio n  fo r  o i l  and gas w e ll d r i l l i n g  in  s e c to r 5 .
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In  m a n u fa c tu rin g , how ever, Census e s ta b lis h m e n t d a ta  fo r  m a te ria ls
10

consumed proved to  be r e la t iv e ly  im m utable fo r  some in d u s tr ie s .

Thus, th e  independen t e s tim a te  fo r  v a lu e  added gave way s u b s ta n t ia lly  

in  some In d u s tr ie s , n o ta b ly  in  p e tro le u m  r e f in in g ,  p rim a ry  m e ta ls , 

and a u to m o b ile s . We have assumed in  T ab le  I I —2 th a t th e  d isc re p a n cy  

is  bo rne  by p ro fit- in c o m e , s in c e  i t  stems o r ig in a l ly  from  company 

da ta  and th e  la b o r  com pensation and in d ir e c t  bu s in e ss  ta x  e s tim a te s  

have more o f an e s ta b lis h m e n t b a s is . S t r ic t ly  sp e a k in g , CCA shou ld  

a ls o  absorb some o f  th is  d isc re p a n cy  s in c e  i t  too  is  re a llo c a te d  from  

company d a ta . In  a d d it io n , i t  may be th a t c e r ta in  r e d e f in it io n s  a re  

a sou rce  o f  some o f  th e  prob lem  s in c e  th e  re d e fin e d  o u tp u t (n o t shown 

h e re ) may n o t be c o n s is te n t w ith  th e  re d e fin e d  v a lu e  added.
j

There a re  c le a r ly  s u b s ta n tia l problem s in  a r r iv in g  a t some 

concept o f  "p u re " in d u s try  p r o f it s  even in  a r e la t iv e ly  "n o rm a l11 

ye a r such as 1967. T ab le  I I - 2 is  n o t p resen ted  as a c r it ic is m  o f 

th e  BEA b a la n c in g  p ro ce d u re , b u t ra th e r  to  show th a t e xa c t in d u s try  

measures o f  v a lu e  added, e s p e c ia lly  p r o f i t  incom e, a re  n o t p o s s ib le  

fo r  a l l  in d u s tr ie s  w ith in  c u r re n tly  a v a ila b le  s t a t is t ic a l  sources 

in  th e  U .S .

The ra t io s  in  column 10 shou ld  be taken  as o n ly  an app rox im a te  
in d ic a tio n  o f how fa r  th e  re s id u a l e lem ent d i f f e r s  from  th e  Independent 
e s tim a te  o f p r o f i t  incom e. F ir s t ,  th e re  a re  s m a ll d iffe re n c e s  between 
th e  GFO p r o f i t  d a ta  in  m a n u fa c tu rin g  and th e  a c tu a l c o n tro ls  e s tim a te d  
fo r  th e  ta b le . Second, th e  GFO m agnitude in c lu d e s  IVA whereas th e  
c o n tro ls  do n o t. S u b tra c tin g  th e  (n e g a tiv e ) IVA w ould  cause th e  GFO 
p r o f i t  e n try  to  in c re a s e  in  th e  fo llo w in g  th re e  In d u s tr ie s : r e t a i l  
tra d e , 574 m il l io n ;  w h o le sa le  tra d e , 197 m il l io n ;  n o n e le c tr ic a l 
m ach in e ry , 227 m ill io n .
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2 .3  V a lue  Added in  th e  Updated INFORUM Tab le

Sources o f  In fo rm a tio n

As was p o in te d  o u t a t th e  b e g in n in g  o f  th e  la s t  s e c tio n , th e  

d e ta ile d  re c o n c ilia t io n  is  an im p o rta n t a id  in  u p d a tin g  th e  INFORUM 

ta b le . We now tu rn  d ir e c t ly  to  la y in g  o u t th e  F tra n s fo rm a tio n  to  

w h ich  we a llu d e d  a t th e  b e g in n in g  o f  th e  p re v io u s  s e c tio n . The 1967 

2 0 0 -o rd e r ta b le  is  moved up to  th e  c u rre n t base ye a r ( a t  p re s e n t, 1972) 

by a m o d ifie d  RAS p ro c e d u re .^

F o rm e rly  th e  "co lum n c o n tro ls "  ( i . e .  g ross o u tp u ts  m inus v a lu e  

added) fo r  th is  p rocedure  were e s tim a te d  In  a somewhat ca su a l m anner.

In  non m a nu factu ring  t o ta l m a te r ia l and s e rv ic e  in p u ts  were assumed to  

move p ro p o r tio n a te ly  to  t o ta l (c u rre n t d o lla r )  o u tp u t. In  m a n u fa c tu rin g , 

Census d a ta  on c o s t o f  m a te ria ls  w ere used to  move fo rw a rd  th e  in te r 

m ed ia te  in p u t sum from  th e  1967 ta b le . These d a ta , taken  on f o u r - d ig i t  

SIC b a s is , w ere a d ju s te d  by th e  Census s p e c ia liz a t io n  and coverage 

ra t io s  to  be made c o n s is te n t w ith  th e  INFORUM a c t iv i t y  base , ra th e r  

th a n  an e s ta b lis h m e n t le v e l.  T h is  e s ta b lis h m e n t-a c tiv ity  prob lem  w i l l  

be d iscussed  a b i t  la te r .

In  u s in g  th e  in fo rm a tio n  d e riv e d  from  th e  1967 v a lu e  added s tu d y , 

a t le a s t two a lte rn a tiv e  approaches to  u p d a tin g  can be d e v ise d . The 

f i r s t  may be th o u g h t as a "b o ttom  up " p roced u re ; th e  second, a " to p  

down."

^ S e e  1985: In te r in d u s try  F o recas ts  o f th e  Am erican Economy, 
pp 154-157.
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In  th e  f i r s t ,  th e  GPO component d a ta  a re  used s e p a ra te ly  to  move 

up th e  co rre sp o n d in g  v a lu e  added c o n tro l f ig u r e  made up fo r  th e  1967 

ta b le . Tha t is ,  th e  f i r s t  s te p  in v o lv e s  c re a tin g  tw o -d ig it  s u b c o n tro ls  

by m u lt ip ly in g  th e  1972 Cor any o th e r y e a r fo r  th e  new ta b le )  GPO 

f ig u re  fo r  (1 ) wages and s a la r ie s ,  (2 ) wage supp lem en ts, (3 ) in d ir e c t  

bus iness ta x e s , (4 ) CCA, and (5 ) p r o f i t  income by th e  a p p ro p ria te  

l in k  fa c to r  as shown in  Tab le  1 1 -2 . S ince  th e  e x tra p o la te d  va lu e s  

fo r  each component w i l l  n o t sum to  th e  economy to ta ls ,  a second 

s c a lin g  fo rc e s  co n s is te n c y  fo r  each component across th e  economy o r 

w ith in  c e r ta in  b road  in d u s try  g roup s . The v a lu e  added c o n tro l fo r  

each in d u s try  is  taken  to  be  th e  sum o f th e  components a f te r  s c a lin g .

The " to p  down" p rocedu re  tre a ts  v a lu e  added as a lump sum fo r  

each in d u s try . The s c a lin g  a t a tw o -d ig it  b a s is  is  done f i r s t  on 

to ta l v a lu e  added and th e n  a s c a lin g  a p p lie d  to  make c o n s is te n t 

to ta ls  fo r  broad g roups. The d iffe re n c e s  in  th e  re s u lts  o f th e  two 

procedures a re  dependent on th e  e x te n t to  w h ich  th e  v a lu e  added com

ponents change from  th e  base ye a r and th e  s iz e  o f  th e  s c a lin g  fa c to rs  

as shown in  T ab le  I I - 2 .  One m ig h t expect to  f in d  n o tic e a b le  d i f f e r 

ences in  two methods in  an in d u s try  l ik e  M oto r V e h ic le s  where th e  

p r o f i t  s c a lin g  fa c to r  is  much d if fe r e n t  from  1 .0 .

The INFOKDM re sea rch  group has been c u r re n tly  engaged in  u p d a tin g  

th e  1967 ta b le  to  1972 w ith  th e  in c o rp o ra tio n  o f  as much in fo rm a tio n  

from  th e  1972 Census o f  M anu factu res as fe a s ib le .  M ost n o ta b ly , th is  

e f f o r t  is  designed to  use in fo rm a tio n  fo r  in d iv id u a l c o e f f ic ie n t  

change w ith in  a g e n e ra l BAS b a la n ce .
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A t th is  w r it in g ,  moat o f th e  column c o n tro ls  f o r  th is  ba lance  were

d e riv e d  from  a p p lic a tio n  o f  th e  "b o tto m  u p " approach as d e sc rib e d

above. To o b ta in  c o n tro ls  a t th e  INFORUM 200—s e c to r  d is a g g re g a tio n ,

a tw o -s ta g e  s c a lin g  p rocedure  was fo llo w e d . F i r s t ,  va lu e s  fo r  wage

and s a la ry  payments w ere assem bled fo r  each o f  the  INFO RUM s e c to rs

fo r  1967 and 1972 u s i n g  da ta  from  th e  Unemployment Insu ra n ce  (U I)

12program . The wage and s a la ry  components u n d e rly in g  th e  1967 ta b le  

w ere then  moved fo rw a rd  by th e  U I wage indexes a t th e  2 0 0 -o rd e r 

d e ta i l.  The re s u lt in g  wage and s a la ry  f ig u re s  w ere aggregated to  

f iv e  groups— a g r ic u ltu r e ,  c o n s tru c tio n , m a n u fa c tu rin g , nonmanufac

tu r in g ,  and governm ent— and then  s ca le d  to  m atch th e  g row th  in  t o ta l 

wage and s a la r ie s  fo r  these  groups as shown in  th e  GPO d a ta  f i l e .

No d a ta  were a v a ila b le  fo r  wage supplem ents be low  th e  tw o - 

d ig i t  SIC b a s is . A c c o rd in g ly , th e  wage indexes c re a te d  above were 

used to  move th e  1967 wage supplem ent e s tim a te s , a g a in  a t th e  200- 

o rd e r d e ta i l.  S ince th e  GPO f i l e  does have wage supplem ents a t th e  

tw o - d ig it  SIC le v e l,  th e  more d e ta ile d  va lu e s  were aggregated and 

fo rc e d  to  have th e  same grow th as th e  GPO v a lu e . A second s c a lin g  

was made fo r  th e  f iv e  b road  in d u s try  groups as b e fo re .

A s im ila r  tre a tm e n t as fo r  wage supplem ents was a p p lie d  to  

in d ir e c t  bus iness ta x e s , CCA, and p r o f i t  typ e  income (c o rp o ra te  

p r o f it s  +  p ro p r ie to r  income + n e t in te r e s t  +  IVA +  b u s iness  tra n s fe r  

paym ents). The d e ta ile d  "m over" indexes used he re  w ere s im p ly  v a lu e

^ S e e  c h a p te r 6 fo r  a d is c u s s io n  o f th e  Unemployment In su rance  
program  as a source  fo r  th is  d a ta .
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o f  sh ipm e n ts . S c a lin g  was then  a p p lie d  a t th e  tw o -d ig it  and s e c to ra l 

le v e l as p re v io u s ly .

The components were th e n  summed fo r  each 2 0 0 -o rd e r In d u s try  and 

th e n  a f in a l s c a lin g  was made to  m atch t o ta l GNP. The re s u lt in g  v a lu e  

added e s tim a te s  were th e n  taken  to  be c o n s is te n t w ith  BEA ta b le  v a lu e  

added on a Census-SIC e s ta b lis h m e n t b a s is . The n e x t s te p  was to  make 

an e s tim a te  o f th e  re d e f in it io n s  in  o rd e r to  be c o n s is te n t w ith  BEA 

m ethods. The 1967 va lu e s  fo r  th e  re d e f in it io n s  w ere s im p ly  moved

fo rw a rd  by  th e  a p p ro p ria te  in d u s try  v a lu e  added o r  in  some cases,

13to  gross o u tp u t.

Problem s Caused by th e  P ro d u c t-to -P ro d u c t Tab le

A f te r  add ing  and s u b tra c tin g  th e  r e d e f in it io n s ,  th e  re s u lt in g  

v a lu e  added by s e c to r is  then  c o n s is te n t w ith  th e  BEA e s ta b lis h m e n t 

I/O  ta b le . The INFOKUM g roup , how ever, has used th e  p u b lis h e d  in fo r 

m a tion  fo r  secondary p ro d u c ts  by e s ta b lish m e n ts  in  th e  1967 ta b le  to  

c re a te  a lfp ro d u c t-b y -p ro d u c t" ta b le . A t th e  4 8 4 -in d u s try  le v e l o f 

d e ta i l,  a m a tr ix , M, was c o n s tru c te d  fo r  w h ich  each elem ent shows 

th e  p ro p o rtio n  o f  p ro d u c t j  produced by in d u s try  1 .

An e x p l ic i t  d is c u s s io n  o f  th e  method employed to  c re a te  th e  

p ro d u c t ta b le  may be found in  C hapter 8 o f 1985; In te r in d u s try  F o re 

c a s ts  o f  th e  Am erican Economy. We may b r ie f ly  sum m arize h e re . The 

u n d e rly in g  assum ption in  c o n s tru c tin g  th e  p ro d u c t- to -p ro d u c t ta b le

13C hapter I I I  c o n ta in s  a more e x p l ic i t  d is c u s s io n  o f how th e  
r e d e f in it io n s  w ere h an d le d .



38

is  th a t each p ro d u c t is  made by th e  same p ro ce ss , no m a tte r w hat k in d  

o f  e s ta b lis h m e n t makes i t .  L e t f ^  be th e  v e c to r o f purchase o f p ro d u c t 

i  w h ich  w ou ld  e x is t  i f  each e s ta b lis h m e n t s p e c ia liz e d  o n ly  in  th e  p ro 

d u c t w ith  i t s  same c la s s if ic a t io n .  In  o th e r w o rd s , f ^  is  the  tran spose  

o f i ^  row o f th e  BEA p rim a ry  flo w  m a tr ix , ( f ^ j  “  purchase o f p ro d u c t 

i  by e s ta b lis h m e n ts  in  in d u s try  j )  ; and p ^ is  th e  tran spose  o f the  

i fck  row in  a pure  p ro d u c t—to -p ro d u c t flo w  m a tr ix .

The assum ption o f a f ix e d  b i l l  o f  in p u ts  fo r  each p ro d u c t means 

th a t th e  amount o f  any in p u t fo r  each e s ta b lis h m e n t, as shown in  the  

p rim a ry  flo w  ta b le , is  a w e ig h te d  average o f th e  o u tp u ts  i t  p roduces, 

e x p l ic i t ly ,

s± -  H>1

The v e c to r p ^ , o f  co u rse , may be o b ta in e d  by s im p ly  in v e r t in g  the  

M m a tr ix .

(2 .1 ) P l = M"1 i ±

The tro u b le  w ith  th is  te ch n iq u e  is  th a t the  re s u lt in g  p ^ v e c to rs  

w i l l  g e n e ra lly  have some s m a ll n e g a tiv e  elem ents and many s m a ll p o s i

t iv e  e n tr ie s . The n e g a tiv e  e n tr ie s  a re  nonsense and must be removed. 

The p rocedure  deve loped by Almon employs an it e r a t iv e  s o lu tio n  to  

(2 . 1) w h ich  c o n tin u a lly  checks to  see i f  a n e g a tiv e  e n try  ( f o r  say 

in d u s try  k ) is  about to  be produced. I f  so , th e  c la im s  o f those  

in d u s tr ie s , w h ic h , on th e  b a s is  o f th e  p ro d u c t mi-* m a tr ix , re q u ire  

more o f in p u t i  than  e s ta b lis h m e n t k  u ses , a re  a l l  sca le d  down. 

E s ta b lish m e n t k  "g iv e s  up" no more o f the  in p u t than  i t  a lre a d y  is  

u s in g , and so n e g a tiv e  e n tr ie s  a re  a v e rte d . We may i l lu s t r a t e  by 

c o n s id e rin g  a s im p le  fo u r -b y - fo u r  p ro d u c t- to —e s ta b lis h m e n t m a tr ix .
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E s ta b lish m e n t 1 makes b o th  p ro d u c t 1 and p ro d u c t 2 ; e s ta b lis h m e n t 2 

makes o n ly  p ro d u c t 2 . The p rim a ry  f lo w  ta b le  m ig h t lo o k  l ik e  th a t 

shown in  T ab le  I I - 3 .

TABLE I I - 3

P ro d u c t-b y -E s ta b lis h m e n t T ab le  fo r  F o u r-In d u s try  Example

Es tab lis h m e n t P rodu c t

(1 ) (2 ) (3 ) C4) FD O utpu t

P roduct 1 0 0 0 0 106 106

P roduct 2 0 0 0 0 175 175

P rodu ct 3 1 8 0 9 0 18

P roduct 4 40 52 10 0 0 102

V alue Added 100 80 8 93

Es tab  lis h m e n t 
O utpu t 141 140 18 102

N ote th a t s in c e  th is  is  a p ro  due t-b y -e s  tab lis h m e n t m a tr ix , the  

sum o f  o u tp u ts  and in p u ts  fo r  each c la s s if ic a t io n  do n o t have to  ag ree . 

However, t o ta l o u tp u ts  fo r  a l l  in d u s tr ie s  a re  computed from  b o th  th e  

sum o f in p u ts  and th e  sum o f  s a le s  do m atch. The secondary p ro d u c ts  

m a tr ix  fo r  o u r exam ple is :

M * /  1.0 

0 

0

V °

2 0 0

8 0 0

0 1.0 0

0 0 1 .0

\
\

/

In  th is  s im p le  case , we have o n ly  one in s ta n c e  o f an e s ta b lis h — 

ment p ro d u c in g  a secondary p ro d u c t, so we need n o t e x p l ic i t ly  in v e r t  H .
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In s te a d , we o n ly  have to  re co g n ize  th a t e s ta b lis h m e n t 2 produces o n ly  

p ro d u c t 2 and thus th e  in p u t s tru c tu re  fo r  p ro d u c t 2 can be observed 

d ir e c t ly .  S ince  20 p e rc e n t o f  p ro d u c t 2 is  produced in  e s ta b lis h m e n t 1 

a l l  we have to  do is  s u b tra c t from  each in p u t c e l l  in  e s ta b lis h m e n t 1 , 

25 p e rc e n t o f th e  co rre sp o n d in g  f ig u r e  fo r  e s ta b ls ih m e n t 2 . The re 

s u lt in g  in p u t columns fo r  p ro d u c t 1 and 2 in  a p ro d u c t- to -p ro d u c t 

ta b le  w ou ld  be as in  column A T ab le  I I-4 <

TABLE I I - 4

Columns o f P ro d u c t-to -P ro d u c t Tab le  fo r  F o u r-In d u s try  Example

A B C

1 2 1 2 1 2

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 -1 10 0 9 0 9

4 27 65 27 65 27 65

VA 80 100 80 100 79 101

O utpu t 106 175 107 174 106 175

However, we observe h e re  th e  e m p ir ic a lly  re le v a n t case o f  a 

s m a ll n e g a tiv e  e n try  fo r  p ro d u c t 3 to  p ro d u c t 1 . The Almon it e r a t iv e  

method p re ve n ts  th is  from  o c c u rr in g , and i f  i t  were a p p lie d  to  a l l  

row s, in c lu d in g  v a lu e  added, th e  re s u lts  w ould be as in  column B in  

T ab le  I I - 4 , .  The prob lem  w ith  th is  approach is  th a t th e  sum o f in p u ts  fo r  

p ro d u c t 1 is  now computed to  be 107, w hereas, we know from  th e  p ro d u c t- 

e s ta b lis h m e n t ta b le  th a t th e  to ta l o u tp u t o f  p ro d u c t 1 is  106 (and 

v ic e  v e rs a  fo r  p ro d u c t 2 ) .  In  fa c t ,  th e  Almon p rocedure  in  th e  p a s t
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has been a p p lie d  to  o n ly  in te rm e d ia te  in p u ts . The re s u lts  o f  th is  

p rocedure  a re  shown in  th e  colum n under C in  Tab le  I I - 4 ;  he re  th e  d is 

crepancy is  taken  up In  th e  va lu e  added e n tr ie s . H ie  v a lu e  added 

under th is  p rocedure  may be term ed th e  "v a lu e  added o f th e  p u r if ie d  

m a tr ix ."  T h is  is  d is tin g u is h e d  from  th e  " p u r if ie d  va lu e  added" shown 

in  columns A and B o f Tab le 1 1 -4 .

The e x te n t o f th e  d iffe re n c e  between these  two measures o f a 

"p ro d u c t v a lu e  added" is  a measure o f how good is  th e  assum ption o f 

un ique  In p u t s tru c tu re s  fo r  each p ro d u c t. In  o u r s im p le  example above, 

th e  v a lu e  added p e r u n it  o f o u tp u t 2 is  16/35 in  e s ta b lis h m e n t 2 , in  

e s ta b lis h m e n t 1 th e  v a lu e  added c o n te n t o f th e  same p ro d u c t is  17/35 

in  th e  INFORUM p u r if ie d  m a tr ix . Of co u rse , one may a ls o  assume th a t 

o th e r in te rm e d ia te  In p u ts  ra th e r  than  v a lu e  added may be s u b s t itu t in g  

fo r  th e  l im it in g  in p u t. The prob lem  here  is  choo s ing  w hether a l l  in p u ts  

may be s u b s titu ta b le , o r  ju s t  a few de te rm ined  sl p r io r i . F u rth e rm o re , 

th e  e m p ir ic a l a p p lic a tio n  w ould become unm anageable, as a l l  rows w ould  

have to  be cons ide red  s im u lta n e o u s ly . F o r now, we may s im p ly  assume 

th a t re a c h in g  th e  ze ro  minimum fo r  an in p u t means th a t ,  on b a la n ce , 

th e  va lu e  added c o n te n t o f th e  secondary p ro d u c t is  d if fe r e n t  from  

th a t o f th e  same p ro d u c ts  produced in  th e ir  p rim a ry  e s ta b lis h m e n ts .

F o rtu n a te ly , th e  d iffe re n c e  between th e  v a lu e  added o f th e  1967 

p u r if ie d  m a tr ix  and th e  1967 p u r if ie d  v a lu e  added were s m a ll, excep t fo r  

a h a n d fu l o f in d u s tr ie s . As a r e s u lt ,  we s im p ly  use th e  e lem ents o f the  

p u r if ie d  v a lu e  added v e c to rs  as e x tra p o la to rs  o f th e  1967 v a lu e  added 

v e c to rs  o f th e  INFOROM ta b le . Once an e s tim a te  o f  th e  v a lu e  added 

v e c to r is  made, th e  "colum n c o n tro ls "  fo r  th e  RAS b a la n c in g  a lg o r ith m  

a re  o b ta in e d  s im p ly  by s u b s tra c tin g  i t  from  th e  v e c to r o f p ro d u c t
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o u tp u ts . However, one sh o u ld  n o t g e t th e  Im p re ss io n  th a t th e  re s u lt in g  

numbers a re  im m utab le , e s p e c ia lly  n o t a t  th e  f i r s t  in d u s try  d e ta il o f  th e  

INFOEUM m odel. The re a d e r w i l l  n o te  some r e s t r ic t iv e  assum ptions made 

in  d ie  a llo c a tio n  o f  nonwage Income be low  th e  tw o -d ig it  SIC le v e l and a ls o  

in  th e  use o f a c o n s ta n t 1967 p roduct-m Lx ta b le . As a r e s u lt ,  th e re  is  

alw ays a need fo r  u s in g  some judgm ent when a c tu a lly  b a la n c in g  a ta b le  

as la rg e  as th e  INFORUM ta b le .

In  h in d s ig h t, i t  seems p re fe ra b le  to  pursue th e  " to p  down" 

approach in  c o n s tru c tin g  th e  va lue -added  c o n tro ls  fo r  th e  INFORUM 

ta b le . T h is  tre a ts  v a lu e  added fo r  each in d u s try  as a lump sum and 

makes th e  re c o n c ilia t io n  w ith  d ie  known BEA ta b le  much e a s ie r to  under

s ta n d . More Im p o rta n tly , how ever, i t  is  c o n s is te n t w ith  th e  o n ly  

manageable method o f fo re c a s tin g  6F0 from  th e  com ple te  m odel, as we 

s h a ll see In  th e  n e x t c h a p te r.

In  fu tu re  w o rk , i t  is  hoped th a t fo u r - d ig it  Census v a lu e  added 

d a ta  may be used fo r  a llo c a tio n s  below  th e  tw o - d ig it  c o n tro ls  p ro v id e d  

by the  GPO s e r ie s . In  the  " to p  down" approach, th e  GPO s e r ie s  w ou ld  

then  se rve  as indexes o f t o ta l v a lu e  added a t  th e  two d ig i t  le v e l,  thus 

p re s e rv in g  th e ir  known re la t io n s h ip  w ith  th e  1967 ta b le  a t  th is  le v e l o f  

a g g re g a tio n . In  th e  n e x t c h a p te r we assume th a t such a ta b le  has a lre a d y  

been p roduced . The c u rre n t 1972 ta b le  —  ba lanced  to  th e  "b o tto m  up" 

v a lu e  added c o n tro ls  —  is  p ro b a b ly  n o t v e ry  d if fe r e n t  from  th is  p re fe rre d  

ta b le ,  s in c e  th e  va lu e  added c o n tro ls  under th e  two schemes w ould  d i f f e r  

o n ly  in  those  in d u s tr ie s  where th e  component s c a lin g  fa c to rs  as shown in  

Tab le  I I - 2  w ere s ig n if ic a n t ly  d if fe r e n t  from  u n ity .
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APPENDIX 2A

DETAILED SOURCES FOR HISTORICAL OUTPUT AND PRICE SERIES

T h is  append ix  d e sc rib e s  th e  c u rre n t and c o n s ta n t d o lla r  o u tp u t 

indexes o f th e  s tanda rd  INFORUM m odel. The docum enta tion  h e re  c o n ta in  

a number o f  re v is io n s  to  th e  sources as shown in  A ppend ix 8A, (pp 166- 

169) o f 1985; In te r in d u s try  F o recas ts  o f  th e  Am erican Economy. Each 

in d u s try 's  o u tp u t, as d e fin e d  in  th e  1967 I/O  ta b le , has been e x tra p 

o la te d  by th e  s e r ie s  d e sc rib e d  h e re .

In  c o n s tru c tin g  th e  o u tp u t c o n tro ls  fo r  th e  U .S . in p u t-o u tp u t 

ta b le ,  BEA has th e  b e n e fit  o f  a com ple te  econom ic census as w e ll as 

c o o p e ra tio n  by o th e r governm ent a g e n c ie s . Even w ith  th e  more re c e n t 

census d a ta  a t hand ( fo r  1972), th e  amount o f e f f o r t  to  d u p lic a te  th e  

BEA procedures w ould be p r o h ib it iv e .  We must be c o n te n t w ith  u s in g  

more a c c e s s ib le  d a ta  sources fo r  c o n s tru c tin g  o u r annua l o u tp u t and 

p r ic e  s e r ie s .

Our p rim a ry  d a ta  is  com piled  in  two o f any th re e  c a te g o rie s :

(1 ) V a lue  c u rre n t d o lla r  p ro d u c tio n  o r revenue , (2 ) (Q uantity— any in d e x  

o f  r e a l o u tp u t, and (3 ) P r ic e — a p u b lis h e d  p r ic e  in d e x  o r a c tu a l com

m od ity  p r ic e .  For c e r ta in  s e c to rs  ( e .g . ,  a g r ic u ltu re  and m in in g ) o u tp u t 

s e r ie s  a re  c o n s tru c te d  from  more d isa g g re g a te d  d a ta  fo r  in d iv id u a l com

m o d itie s . In  these  cases, a Laspeyre q u a n tity  s e r ie s  is  computed h a v in g  

th e  same base ye a r as th e  c u rre n t v e rs io n  o f th e  m odel.

For some s e rie s  we have been unab le  to  c o n s tru c t co m p le te ly  inde 

pendent measures o f o u tp u t. In  these  cases, we have made some s im p lify in g  

assum ptions as to  th e  b e h a v io r o f in te rm e d ia te  in p u ts  o r in te rm e d ia te



44

s a le s  to  supplem ent o th e r d a ta . F o r most s e rv ic e  s e c to rs , p e rs o n a l con

sum ption  e x p e n d itu re  com prise  th e  dom inant p ro p o rtio n  o f t o ta l o u tp u t.

In  th e  few  S e rv ice  s e c to rs  where no independen t g ross o u tp u t measure is  

a v a ila b le , o u tp u t is  assumed to  move p ro p o r tio n a te ly  to  p e rs o n a l con

sum ption e x p e n d itu re s . F o r th e  "dummy" s e c to rs — B usiness t r a v e l,  O ffic e  

s u p p lie s , and U n im porta n t in d u s tr ie s — gross o u tp u t is  d is tr ib u te d  among 

in te rm e d ia te  use rs o n ly . The o u tp u t is  computed by  summing up th e  s a le s  

to  in te rm e d ia te  b u y e rs , assum ing co n s ta n t 1967 I/O  c o e ff ic ie n ts  ( in  

v a lu e  te rm s) fo r  a l l  b u y in g  In d u s tr ie s  (u s in g  those  in d u s tr ie s  known 

o u tp u ts ) •

F o r a h a n d fu l o f o th e r s e c to rs  we tu rn  d ir e c t ly  to  th e  Gross 

P rodu c t O r ig in a tin g  (GPO) d a ta  com piled  a n n u a lly  by BEA. By u s in gJ

c u rre n t d o lla r  GPO to  e x tra p o la te  in d u s try  o u tp u t w e, o f co u rse , a re  

assum ing th a t th e  sum o f in te rm e d ia te  in p u ts  is  a p p ro x im a te ly  a c o n s ta n t 

sha re  o f o u tp u t. We use , as w e ll,  th e  GPO d e f la to r  to  c o n s tru c t a 

c o n s ta n t d o lla r  s e r ie s .

In  a d d itio n  to  d ir e c t  use o f  th e  GPO s e r ie s , we have a ls o  made use 

o f In te rm e d ia te  d a ta  com p iled  by BEA. We have exam ined th e  in fo rm a tio n  

in  th e  GPO w orkshee ts to  de te rm ine  w h e th e r th e  GPO d e f la to r  is  a d ire c t  

o u tp u t d e f la to r  ( in  w h ich  case , c o n s ta n t d o lla r  GPO is  a d e riv e d  f ig u r e ) , 

o r  w hether i t  is  an im p l ic i t  d e f la to r  o b ta in e d  by d iv id in g  c u rre n t d o lla r  

GPO by  an e x tra p o la to r  o f re a l o u tp u t. We use e ith e r  th e  d ir e c t  o u tp u t 

d e f la to r  o r  o u tp u t e x tra p o la to r  ( i . e . ,  to n -m ile s  o f f r e ig h t )  in  m aking 

up some o f o u r c o n s ta n t d o lla r  o u tp u t s e r ie s . In  some cases, BEA com

p ile s  t o ta l revenue d a ta  as w e ll,  and th is  p ro v id e s  d ir e c t ly  ou r c u rre n t 

d o lla r  o u tp u t in d e x .
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Below a re  th e  

A g r ic u ltu re  (1 -7 )

S e c to r

1 . D a iry  P roducts

2 . P o u ltry  & Eggs

3. L iv e s to c k

4 . C o tton

5 . G ra in s

6 . Tobacco

7 . O ther Crops

d e ta ile d  source  d e s c r ip tio n s  by  m a jo r In d u s try  g roups.

S ta t is t ic a l A b s tra c t o f th e  U .S . 1973 (SAPS 73)

T ab le  1001, ’’Farm Income — Case R e ce ip ts  from  Farm 
M a rk e tin g s .”

C u rre n t D o lla r  Source

SAUS 73 T.1001 -  D a iry  P roducts

Q u a n tity  o f 
D e fla to r  Source

W holesale P ric e  
In d e x  (WPI) -  
F lu id  M ilk

SAUS 73 T .1001 -  Eggs, B ro ile rs  
Turkeys & o th e r P o u ltry

P ric e s  re c e iv e d  
by fa rm ers in  
Survey o f Cur
re n t Business 
(SCB) -  P o u ltry  
and eggs

SAUS 73 T .1001 -  Hogs, C a tt le  
Sheep, W ool, O the r L iv e s to c k  
p ro d u c ts

SAUS 73 T .1020 -  P r in c ip a l 
Crops -  A creage, P ro d u c tio n , 
and V a lue”  (o r  A g r ic u ltu r a l 
S ta t is t ic s  -  in d iv id u a l com
m od ity  ch a p te rs ) Farm va lu e  
o f p ro d u c tio n  fo r  c o tto n

WPI -  L iv e s to c k

SAUS 73 T.1020 -  
T o ta l C o tto n  
p ro d u c tio n  in  
pounds

SAUS 73 T.1020 -  Farm V a lue 
o f p ro d u c tio n  fo r  b a r le y , 
sorgjhum, c o rn , o a ts , w hea t, 
ry e , and r ic e

SAUS 73 T.1020 -  
Q u a n tity  measure 
(b u sh e ls ) o f 
fa rm  p ro d u c tio n  
fo r  com m odities 
l is te d  a t l e f t

SAUS 73 T .1020 -  Farm va lu e  
o f  p ro d u c tio n  -  Tobacco

SAUS 73 T .1001 -  O il b e a rin g  
c ro p s , V e g e ta b le s , F r u its ,

. and tre e  n u ts , O the r C rops, 
+  v a lu e  o f p ro d u c tio n  fo r  
Hay T.1020

SAUS 73 T.1020 -  
p ro d u c tio n  in  
pounds

WPI -  F ru its  and 
vege tab les  -  
fre s h  and 
d r ie d
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S e cto r C u rre n t D o lla r  Source
Q u a n tity  o f 

D e fla to r  Source

A g r ic u ltu r a l S e rv ic e s , F o re s try , F is h e r ie s  (8 , 10)

8 . F o re s try  P roducts  F o re s try  -  C ost o f  Stumpage-*-

9 . F is h e ry  P roducts

10. A g r ic u ltu r a l 
S e rv ice s

"F is h e r ie s  -  V a lue  o f C atch 
SAPS 73 T .1072 , "F is h e r ie s
-  Q u a n tity  and V a lue  o f 
C a tch "

GPO -  A g r ic u ltu r a l S e rv ic e s , 
F o re s try , F is h e rie s

W eighted P r ic e  fo r  
Stumpage & lo g s : 
D ouglas F ir ,  South
e rn  p in e , ponderosa 
p in e , w e s te rn  hem
lo c k , oak, m aple. 
(SAPS 76 T .1160 , 
"S e le c te d  S p ec ie s- 
Stumpage & lo g s ) 
1972 w e ig h ts  e s t i
mated from  Census 
o f  M anufactures

Average p r ic e  pe r 
pound from  same 
sou rce  as q u a n tity

GPO -  O utput e x tra p o - 
la to r  employment 
fo r  fo re s tr y ,  de
f la te d  v a lu e  o f 
ca tc h  fo r  f is h e r ie s

M in in g  (11 -18 )

ATI o f th e  c u rre n t and c o n s ta n t d o lla r  s e r ie s  fo r  m in in g  were con
s tru c te d  by a g g re g a tin g  th e  in d iv id u a l com m odity v a lu e  and q u a n tity  va lues  
re p o rte d  by  th e  Bureau o f M ines • T h is  d a ta  is  found in  th e  M in e ra ls  Year
book (T a b le  2 o f " S ta t is t ic a l Summary" c h a p te r) o r in  th e  S ta t is t ic a l 
A b s tra c t o f  th e  P .S .

^C ost o f  Stumpage fo r  any y e a r t  is  e s tim a te d  by

Cost o f Stumpage. . ** ----- pP,8*L Stumpage-------  x  C ost o f  M a te ria  Is
t t :  T o ta l C ost o f M a te ria ls

Where s is  th e  la te s t  Census o f  M anufactures d a ta  fo r  SIC*s 2411, 2421, 
2426, 2429, and t  is  a g ive n  y e a r 's  d a ta  taken  from  th e  A nnua l Survey o f 
M an u fa c tu re s .
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Below a re  lis te d  
g a tlo n  fo r  each s e c to r

S e cto r

11 . Iro n  Ore

12* Copper Ore

13. O ther N on fe rrous 
M eta ls

14* C oal M in in g

15. Crude P e tro leum
& N a tu ra l Gas

16. Empt y

17. Stone & C lay
M in in g

18. Chem ical &
F e r t i l iz e r
M in in g

C o n s tru c tio n  (1 9 , 20) 

S ecto r

19 . New C o n s tru c tio n

o n ly  th e  in d iv id u a l com m odities used in  th e  ag g re -

V a lue Q u a n tity

Iro n  Ore Iro n  Ore

Copper Ore Copper Ore

B a u x ite , g o ld , le a d , m ercu ry , Same as fo r
molybdenum, s i lv e r ,  t ita n iu m , va lu e  
tu n g s te n , u ran ium , vanadium , 
z in c

B itum inous and L ig n ite ,  Same as fo r
A n th ra c tle  v a lu e

Crude P e tro le um , n a tu ra l gas, Same as fo r
n a tu ra l gas liq u id s ,  va lu e  
l iq u i f ie d  p e tro le u m

Sand and G ra v e l, S tone , T a lc , Same as fo r
J e rm ic u lite , A s p h a lt, P eat va lu e
a b ra s iv e  s to n e s , A sb esto s,
Cement, C la y s , F e ld s p a r,
Gypsum, L im e, P e r l it e ,
Pum ice, S a lt

Sodium C arbonate , Sodium Same as fo r
S u lfa te , S u lfu r  B a r ite ,  v a lu e
B oron, F lu o rs p a r, Phosphate 
Rock, P otassium  S a lts

C u rre n t D o lla r  Source 

GPO

Q u a n tity  o r 
D e fla to r  Source

BEA w orksheet 
(V a lue-added de
f la t o r  fo r  new 
c o n s tru c tio n )

20 M aintenance & 
R e pa ir Con
s tru c t io n

In te rm e d ia te  v ia  co n s ta n t 
c o e ff ic ie n ts

BEA w orkshee t 
(CPI fo r  home 
re p a irs )
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M a n u fa c tu rin g  (21-166)

The source  fo r  c u r re n t d o l la r  o u tp u t i s  th e  Annual Survey o f  Manu
fa c tu re s  da ta  fo r  5 - d ig i t  SIC p ro d u c t sh ipm en ts . U npub lished 4 - d ig i t  
d e f la to r s  from  BEA a re  used to  c re a te  c o n s ta n t d o l la r  s e r ie s .  These 
d e f la to r s  a re  p r im a r i ly  d e r iv e d  from  th e  WPI in dexes , a lth o u g h  BEA uses 
a v a r ie ty  o f  o th e r  sources where WPI coverage i s  weak.

S e c to r C u rre n t D o lla r  Source
Q u a n tity  o r  

D e f la to r  Source

T ra n s p o rta t io n  (167-173)

167. R a ilro a d s

168. L o ca l T r a n s i t ,  
I n t e r c i t y  
Busses

C u rre n t d o l la r  revenue -  
BEA w orksheet

(a) " I n t e r c i t y  Bus L in e s  -  
Summary o f  O p e ra tio n s " -  
O p e ra ting  Revenue
SAUS 73 T.918

(b ) L o c a l t r a n s i t  t o t a l  
o p e ra tin g  revenue (p u b l ic  
& p r iv a te )  -  BEA w orksheet

(c ) T a x is  -  C u rre n t d o l la r  
o p e ra tin g  revenue -  BEA 
w orksheet

I m p l ic i t  O utput 
d e f la to r  f o r  
f r e ig h t  & Pass
enger -  BEA 
w orksheet

I n t e r c i t y  Busses - 
m i l l io n s  o f  
passenger m ile s  
BEA w orksheet

CPI -  t r a n s i t  
fa re s  -  BEA 
w orksheet

PCE d e f la to r  -  
BEA w orksheet

169. T ru ck in g SAUS 73 T .883 "O p e ra tin g  
Revenue by  Type o f  Trans
p o r t "  -  M oto r C a r r ie rs  o f  
P ro p e rty

GPO d e f la to r  
(O u tpu t de
f l a t o r — revenue 
p e r  to n -m ile  
f o r  C lass I  
c a r r ie r s  from  
ICC)

170* W a te rlin e s SAUS 73 T .883 W a te rlin e s  -  
o p e ra tin g  revenues

GPO in  co n s ta n t 
d o l la r s  [1972 
Laspeyre o u tp u t 
in d e x  o f  to n -  
m ile s  (and to n s ) ]

171. A i r l in e s SAUS 73 T .918 Revenues o f  U .S. 
Domestic & In te rn a t io n a l 
Scheduled A i r  C a r r ie rs ,  p lu s  
Supplem enta l A i r  C a rr ie rs

GPO in  cons tan t 
d o l la r s
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S e c to r

172. P ip e lin e s

C u rre n t D o lla r  Source

SAUS 73 T.918 -  P ip e lin e s

173* t ra n s p o r ta t io n  GPO 
S erv ices

GPO in  co n s ta n t 
d o l la r s  ( in d e x  
o f  to n -m ile s )

GPO in  co n s ta n t 
d o l la r s

Q u a n tity  o r
D e f la to r  Source

Communications (174-175)

174. Telephone & 
Te legraph

175. Radio & TV
B ro a d ca s tin g

SAUS 73 T.803 "Telephone & 
Te legraph Systems -  Ope
r a t in g  revenues, dom estic  
te lephones & te le g ra p h

SAUS 73 T.810 "Com m ercial 
B roadcast S ta t io n s ,  Number 
and Revenues" -  t o t a l  
revenues

GPO d e f la to r  
( im p l i c i t  de
f l a t  o r -  In te r - 
s ta te  r a te  
in d e x  +  CPI 
f o r  lo c a l  ra te s  
+  te le g ra p h  
minus ocean 
c a b le  ra te )

GPO in  co n s ta n t 
d o l la r s  (1972 
base Laspeyre 
in d e x  o f  Ba les 
aud ience tre n d s )

U t i l i t i e s  (176-179)

176. E le c t r ic
U t i l i t i e s

178. N a tu ra l Gas

179. W ater & Sever 
S erv ices

SAUS 73 T.836 " E le c t r ic  
U t i l i t i e s  -  Balance Sheet 
and Income Account o f  
P r iv a te ly  Owned Companies"
-  E le c t r ic  O pe ra ting  
revenues

SAUS 73 T.845 "Gas U t i l i t y  
In d u s try  -  Summary" -  
Revenues

SAUS 73 T.668 "Summary o f  
S ta te  & L o c a l Government 
F inances" -  W ater Supply 
Revenue

BEA w orksheet 
( im p l i c i t  de
f l a t o r  f o r  gross 
o u tp u t - In d u s t r ia l  
res  id e n t ia l , com- 
m e rc ia l -  1972 
w e ig h ts )

BEA w orkshee t 
( im p l i c i t  de
f l a t o r  f o r  gross 
o u tp u t,  tra n s 
m is s io n , d i s t r i 
b u t io n  -  1972 
w e ig h ts )

CPI -  R e s id e n tia l 
W ater & Sewer 
S e rv ices
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S ecto r C u rre n t D o l la r  Source
Q u a n tity  o r

D e f la to r  Source

Trade (170-171)

180. W holesale 
Trade

GPO GPO -  C onstant 
d o l la r  (w e igh ted  
average o f  con
s ta n t  d o l la r  
s a le s )

181* R e ta i l  Trade GPO GPO -  C onstant 
d o l la r  (Con
s t ru c te d  same 
as w h o le sa le  
tra d e )

F inance , In su ra n ce , & R eal E s ta te  (182-185) 

182. Banking GPO -  S IC 's  60, 61, 67

18 3• Insu rance

184, Owner-Occupied 
Housing

185. Real E s ta te

GPO -  S IC 's  63, 64

PCE -  Tab le  2 .6  o f  SCB 
"P e rso n a l Consumption 
E xp end itu res  +  .75 x  
R e n ta l Value o f  Farm 
D w e llin g s

CTO le s s  PCE f o r  Owner- 
Occupied hou s ing

GPO -  C onstant 
d o l la r

GPO — C onstant
d o l la r  (base y e a r 
"n e t  r a t i o "  (p re 
miums p a id  le s s  
b e n e f i ts  w r i t t e n )  
tim es co n s ta n t 
d o l la r  v a lu e  o f  
premiums•

SCB T .2 .7  C onstant 
d o l la r  PCE

GPO -  d e f la to r

S e rv ices (176-194)

186. H o te l & Lodging 
P laces

SIC 70 -  " T o ta l Rooms 
& M ea ls" -  Revenue, 
BEA w orksheet

C onstan t d o l la r  
Rooms & meals 
from  same 
w orksheet

187. P e rsona l &
R e pa ir S e rv ices

PCE D erived  from  
Tab le  2 .6  SCB
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188. Business 
S e rv ices

S e c to r

189. A d v e r t is in g

190. Auto R epa irs

191. Movies &
Amusements

192. M e d ica l S e rv ices

193. P r iv a te  Schools
+  NPO

194. Post O ff ic e

C u rre n t D o l la r  Source

GPO -  SIC 73

SAUS 73 T.1265 "A d v e r t is in g
-  E s tim a ted  E xp e n d itu re s "

BEA w orkshee t -  re c e ip ts  o f  
au to  r e p a ir  and r e n ta l  
e s ta b lish m e n ts  ( fro m  U .S . 
Bureau o f  Census)

PCE

PCE

PCE

SAUS 73 T.796 "U .S . P o s ta l 
S e rv ice  -  Summary" T o ta l 
Revenues

GPO -  C onstant 
d o l la r  (moved 
by  employment)

GPO d e f la to r ,
SIC 73

GPO d e f la to r

Q u a n tity  o r
D e f la to r  Source

PCE d e f la to r

PCE d e f la to r  

PCE d e f la to r

PCE d e f la to r  
"P ostage"

Government E n te rp r is e s  and Dummy S ecto rs

O utputs f o r  these s e c to rs  a re  o b ta in e d  by u s in g  In te r in d u s t r y  co
e f f i c ie n t s  to  e s tim a te  in te rm e d ia te  f lo w s .

195. Government E n te rp r is e

197. Business T ra v e l

198. O f f ic e  S upp lies

199. U n im portan t In d u s t r ie s .
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CHAPTER I I I  

GPO DETERMINATION BY INDUSTRY

T h is  ch a p te r t r e a ts  in  more d e t a i l  th e  method f o r  fo re c a s t in g  t o t a l  

gross p ro d u c t o r ig in a t in g  by in d u s try  from  p ro je c te d  in p u t-o u tp u t  f lo w  

ta b le s  in  c u r re n t d o l la r s .  That i s ,  we a re  concerned w ith  th e  conce p tu a l 

problem s and e m p ir ic a l fo u n d a tio n  f o r  th e F  ^ tra n s fo rm a tio n  we d iscussed  

a t  th e  b e g in n in g  o f  s e c t io n  two o f  th e  la s t  c h a p te r. We f i r s t  p ro v id e  

some ove rv ie w  as to  how th is  p rob lem  i s  handled in  s e v e ra l s im i la r  la rg e -  

s c a le  in p u t-o u tp u t  m odels.

i
3 .1  Treatm ent in  th e  CANDIDE and W harton Models

To m o tiv a te  ou r d is c u s s io n , we s h a l l  f i r s t  examine how CANDIDE, an 

econom etric  model o f  th e  Canadian economy w i th  s u b s ta n t ia l in d u s t r ia l  

d is a g g re g a tio n , handled t h is  p rob lem . The CANDIDE p r o je c t  was i n i t i a t e d  

in  1970 by an in te rd e p a r tm e n ta l group in  th e  Canadian government. The 

model was e s tim a te d  e n t i r e ly  w ith  annual da ta  and seeks to  make medium- 

te rm  fo re c a s ts  o f  most o f  th e  m a jo r s t a t i s t i c a l  aggregates p u b lis h e d  by 

S ta t is t ic s  Canada. -̂

The process o f  in d u s t ry  o u tp u t d e te rm in a tio n  i s  b e s t i l lu s t r a t e d
2

by a c h a r t  app earing  in  th e  p r o je c t  papers on th e  CANDIDE model. I t  i s  

reproduced h e re  as C hart I I I - l .  The f i r s t  s tep  o f  t h is  p rocess i s  the

^M.C. McCraken, An Overview o f  CANDIDE Model I /O , CANDIDE P ro je c t  
Paper No. 1 , Economic C o u n c il o f  Canada, f o r  th e  In te rd e p a rtm e n ta l Com
m it te e  (O ttaw a, In fo rm a tio n  Canada, 197 3 ).

2
L . Auer and D. V a l le t ,  CANDIDE Model I /O ; In d u s try  O utput D e te r

m in a tio n , ed . Ronald G. Bodkin  and B arbara  A. M. Young, CANDIDE P ro je c t 
Paper No. 8 , Economic C o u n c il o f  Canada, f o r  th e  In te rd e p a r tm e n ta l Com
m it te e  (O ttaw a, In fo rm a tio n  Canada, 1974). pp . 5 .



CHART III-l

Industry Output Determination in the CAND1DE model

Derivation of 
Value Added 
(Block 26)

51

Matrix of 
Ratios of 
Value Added 
to Total 

Output

Derivation of 
Industry Gross Outputs 

(Block 25)

Conversion of 
Final Demand 
(Block 9)

166
84

Inverse Market 1 Converter
Matrix Share Matrix | Matrix of Final

---------—:— S  * Demand

IMPACT MATRIX
.1

Value Added 
by

Industry

Gross 
Output of 

Industries

Commodity 
Require
ments of 

Final Demand

f

VO
VO

Categories
of

Final Demand

Sourcei An Overview of CANDIDE Model 1.0,
M.C. McCracken, Economic Cbuncll of 
Canada, 1973*
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conve rs ion  o f  166 m u tu a lly  e x c lu s iv e  s e r ie s  o f  f i n a l  demands by th e  E 

m a tr ix  in to  84 f i n a l  commodity demands. The E m a tr ix  is  term ed an 

e x p e n d itu re  c o n v e rte r  m a tr ix  in  th a t  i t  co n ve rts  f i n a l  demands from  a 

fu n c t io n a l c la s s i f ic a t io n  ( i . e .  household  goods, amusements, fo o d , e tc . )  

to  a c la s s i f ic a t io n  showing s p e c i f ic  commodity demands. The CANDIDE 

model d i f f e r s  from  th e  INFORUM and W harton in p u t-o u tp u t  models in  th a t  

i t  employs a re c ta n g u la r  ra th e r  than  a square in p u t-o u tp u t  ta b le .  Thus, 

th e  CANDIDE model adheres to  th e  in d u s try  techno logy  assum ption ; th a t  

i s ,  a heterogeneous in d u s t ry  o u tp u t is  taken  to  be a s ta b le  fu n c t io n  o f  

commodity in p u ts ,  as re p resen ted  in  m a tr ix  B. T h is  assum ption i s  com

b in e d  w ith  th e  n o t io n  th a t  th e  m arket shares m a in ta in e d  by s e l l in g  

in d u s t r ie s  f o r  a g ive n  commodity a re  l i k e l y  to  be more s ta b le  th a n  the  

p ro d u c t-m ix  o f  th e  s e l l i n g  in d u s t r ie s .  These two assum ptions combine 

to  p ro v id e  a l i n k  between f i n a l  demands and g ross Indus t r y  o u tp u ts  as 

re p re se n te d  by th e  m a tr ix  [ I -D B ]” ^ .

The i n i t i a l  e s tim a te  o f  r e a l in d u s try  v a lu e  added is  o b ta in e d  by 

ta k in g  a co n s ta n t share  o f  gross in d u s try  p ro d u c t. A re g re s s io n  a d ju s t

ment is  then made to  hand le  in  one f e l l  swoop th e  problem  o f  changing 

c o e f f ic ie n ts .  T h is  p rocedure  is  s im i la r  to  th a t  o r ig in a l ly  developed 

f o r  th e  B rookings model and la t e r  expanded by Ross P res ton  in  the
3

W harton in d u s t ry  m odel. Over t im e , th e  c o e f f ic ie n ts  o f  the  in d u s try  

te ch n o lo g y  m a tr ix ,  (B ) , may change because o f  new te ch n o lo g y , s h i f t s  in  

p ro d u c t-m ix , o r  p r ic e - in d u c e d  in p u t  s u b s t i t u t io n .  F u rthe rm ore , i n  the

3
Ross S. P re s to n , The W harton Annual and Indus t r y  F o re c a s tin g  M odel. 

(P h ila d e lp h ia :  Economics Research U n it ,  U n iv e r s ity  o f  P e nnsy lvan ia , 1972), 
pp. 14-21
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CANDIDE fram ew ork, e r ro rs  in  In d u s try  o u tp u ts  may a ls o  o r ig in a te  from  

s h i f t s  in  th e  m arket shares m a tr ix  (B) o r  the  e x p e n d itu re  c o n v e rte r  

m a tr ix  E. A reduced fo rm  approach Is  undertaken (as In  th e  e a r l ie r  

B rook ings and W harton models) in  l i e u  o f  th e  more a m b itio u s  ta s k  o f  

e x p l i c i t l y  m ode ling  c o e f f ic ie n t  changes. S p e c i f ic a l ly ,  an au to

re g re s s iv e  ad jus tm en t is  made to  each p re lim in a ry  e s tim a te  o f  r e a l 

GPO (Y ^t ) w h ich  takes th e  fo rm :

Y^ i s  th e  N a tio n a l Accounts f ig u r e  o f  r e a l gross p ro d u c t o r i g i 

n a t in g  f o r  in d u s t ry  i  and Y^ is  an e s tim a te  a r r iv e d  a t  by fe e d in g  

s e r ie s  o f  f i n a l  demands ( f  in  C h a rt I I I - l )  th rough th e  observed base ye a r 

(1961 f o r  CANDIDE, as o f  1974) m a tr ic e s — E, D, and B— f o r  each p e r io d  

t .  The B^ c o e f f ic ie n t  in  C h a rt I I I - l  i s ,  o f  cou rse , in te n d e d  to  account 

f o r  s e c u la r  s h i f t s ,  and the  a u to re g re s s iv e  param eters a re  designed to  

p ic k  up c y c l ic a l  e f fe c ts .  Bodkin  la b e ls  th e  r e s u lts  o f  the  p rocedure

as "re a s o n a b ly  s a t is f a c t o r y , "  b u t goes on to  say th a t  in  some in s ta n ce s
4

ad hoc s o lu t io n s  a re  re q u ire d .

A scheme, as th a t  p resen ted  above, to  t r a n s la te  f i n a l  demand com

ponents o f  GNP in to  in d u s t ry  o u tp u ts  has come to  be known as a "b r id g e "  

m odel. A n o ta b le  c o n t r ib u t io n  in  t h is  a rea  as been made re c e n t ly  by V. 

S u nda ra ra ja n .^  He b eg ins  w ith  b a s ic  co n ve rs io n  r e la t io n  Xt  ■ C^ gt

4R onald G. B odk in , The Use o f  In p u t-O u tp u t Techniques in  a Large 
S ca le  Econom etric  Model o f  th e  Canadian Economy, (CANDIDE),”  1974, mimeo 
pp. 21

V. S undara ra jan , "A F le x ib le  C o e f f ic ie n t  B r id g e  Mode: T rend-C yc le  
A d justm ents in  In p u t-O u tp u t A n a ly s is , "  D is c u s s io n  Paper No. 4 : Program o f  
Research on P r ic e s ,  C os ts , and Wages, H arvard  U n iv e rs ity ,  1971.
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where

g ■* m x  1 v e c to r  o f  GNP components, t
X^ ■ n  x  1 v e c to r  o f  GPO by in d u s t r y ,  and 

C ■ [ I  -  DB] ^  DE ( in  term s o f  th e  CAM)IDE m a tr ic e s ) .

The approach fo llo w s  n a tu r a l ly  from  th e  assum ptions th a t  th e re  may 

be a s e t o f  K economic v a r ia b le s — w ^ ( t ) ,  w2 ( t ) ,  . . .  w ^ t ) — w hich cause 

v a r ia t io n s  in  th e  elements o f  m a tr ic e s  to g e th e r  co m p ris in g  C.

Thus,
\

(3 .2 )  C±j ( t )  = f y  ( w ^ ( t ) ,  w2( t ) ,  . . .  wfc( t )  +  U jjC O

where

u ^ j ( t )  i s  a random d is tu rb a n c e  te rm  w ith  expected v a lu e  z e ro . 

S u b s t i tu t in g  t h is  e xp re ss io n  in to  th e  b a s ic  conve rs ion  r e la t io n  

we o b ta in

m
(3 .3 )  X±( t )  ■ f  [wx ( t ) ,  w2 ( t ) ,  . . .  wk ( t ) ]  • g ^ ( t )  +  u±( t ) .

The procedure  is  to  e s tim a te  th e  param eters o f  (3 .3 )  s u b je c t to  

c e r ta in  a p r i o r i  c o n s tra in ts  on th e  co n ve rs io n  c o e f f ic ie n ts

<1 )c i j ( t 0) "  w2 ( t o) • • •  wk<t o) ) + D i j ( t o)

where

t Q is  p e r io d  f o r  w h ich I/O  ta b le s  a re  com p iled , i . e .  C ^ ( t Q) 

a re  known numbers.
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(2 ) Ci ; j ( t )  ^  0 6

In  s e v e ra l o f  the  CANDIDE a d jus tm e n t e q u a tio n s , f o r  w h ich  the  

s im p le  a u to re g re s s iv e  scheme produced poor r e s u l t s ,  the  S undarara jan  

approach was fo llo w e d  by add ing  a d d it io n a l e x p la n a to ry  v a r ia b le s .  

S undarara jan  c o n s id e rs  a number o f  v a r ia b le s  such as the  in v e n to ry -  

s a le s  r a t i o ,  c a p a c ity  u t i l i z a t i o n  r a te ,  th e  r a t io  o f  defense expendi

tu re s  to  t o t a l  fe d e ra l e x p e n d itu re s , as w e l l  as l in e a r  and q u a d ra tic  

fu n c t io n s  o f  t im e , in  h is  re g re s s io n s  o f  ( a . 3 ) .  Thus, the  e s t im a t in g  

fo rm  Is  s im i la r  to  th a t  used by P res ton  (1972 ), b u t is  d e r iv e d  from  

a more e x p l i c i t  economic model.

A n o ta b le  fe a tu re  o f  th e  b r id g e  models cons ide red  above is  th a t ,  

ra th e r  th a n  I/O  c o e f f ic ie n ts  be in g  a d ju s te d  d i r e c t ly ,  th e  r e s u lts  o f  

th e  I/O  com puta tions a re  a d ju s te d . T h is  w ould  make e s t im a t io n  o f  

a d jus tm e n t equa tions f o r  o u r purposes a p re c a rio u s  e x e rc is e . Somehow 

th e  tre n d s  embodied in  th e  INFORUM c o e f f ic ie n t  change param eters w ould  

have to  be purged from  the  h i s t o r ic a l  p e r io d , and to  do so w ould  c a l l  

f o r  some s o r t  o f  ad hoc "b a c k c a s tin g ”  o f  I/O  m a tr ic e s  from  th e  c u r re n t  

base, and th e  use o f  these a d ju s te d  m a tr ic e s  as a b a s is  o f  com puting 

p re d ic te d  GP0 . But as these  m a tr ic e s  are  s t i l l  n o t th e  " t r u e "  m a tr ic e s , 

th e  ad jus tm e n t equ a tions  w ould  s t i l l  in c o rp o ra te  c o e f f ic ie n t  changes 

as w e l l  as changes in  th e  m arke t shares m a tr ix ,  and the  e f fe c ts  o f  

m ismatched in d u s t ry  d e f in i t io n s  o f  p r ic e s  and o u tp u ts .

^S undarara jan  p o in ts  o u t the  e n t r ie s  i n  th e  columns o f  C c o rre s 
ponding to  change in  bus iness  in v e n to r ie s  and to  p r iv a te  f ix e d  in v e s t
ment may be n e g a tiv e , op. c i t . » pp. 16-17 .
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F u rthe rm o re , in  l i g h t  o f  th e  re c e n t sharp r is e s  in  energy p r ic e s ,  

we f in d  i t  in c re a s in g ly  im p o rta n t n o t to  l e t  fu tu re  c o e f f ic ie n ts  be 

d ic ta te d  on the  b a s is  o f  h i s t o r i c a l  tre n d s . A s u b s ta n t ia l e f f o r t  has 

been made to  a llo w  c o e f f ic ie n ts  to  be changed e a s i ly  by the  model use r 

o r  to  s p e c ify  a p r i o r i  p r ic e  e la s t i c i t i e s .  G iven th e  s u b s ta n t ia l 

changes in  s t ru c tu r e  th a t  th e  c o e f f ic ie n t  m a tr ix  may undergo, th e  use 

o f  the  GPO a d jus tm e n t approach, e s p e c ia l ly  th e  s im p le  a u to re g re s s iv e  

scheme, is  in a p p ro p r ia te .

The CANDIDE and Wharton Models emphasize r e a l g ross p ro d u c t 

o r ig in a t in g .  Tha t i s ,  th e  sequence from  f i n a l  demand to  in d u s try  

p r o f i t s  i s :

<D (2) (3 )
(3 .4 )  FD ■> c o n s ta n t d o l la r  => c o n s ta n t d o l la r  »> c u r re n t d o l la r  

gross o u tp u t GPO GPO

(4)
■> le s s  wage and = in d u s t ry  p r o f i t s

n o n - fa c to r  payments

Step (2 ) is  made on the  assum ption th a t ,  as a f i r s t  a p p ro x im a tio n ,

r e a l g ross p ro d u c tio n  o r ig in a t in g  is  a c o n s ta n t share  o f  r e a l g ross o u t

p u t .  E m p ir ic a l s tu d y  w ith  these  " r e a l "  m agnitudes must pay some a tte n 

t io n  to  how th e y  were d e r iv e d . Assume th a t  r e a l GPO f o r  a g ive n  in d u s try  

is  d e r iv e d  by d iv id in g  an independent e s tim a te  o f  c u r re n t  d o l la r  v a lu e  

added (VA), by some v a lu e  added d e f la to r  (PVA)• Then, w ith  unchanging 

in p u t  requ irem en ts  s tep  (2 ) takes the  fo rm :

O . sJv a V pva11 = v V p 11 • B °.

where V i s  in d u s t ry  gross o u tp u t in  c u r re n t  d o l la r s ,  P is  th e  o u tp u t
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p r ic e ,  and BQ is  th e  r a t io  o f  v a lu e  added to  o u tp u t in  the  base p e r io d .

th e  va lue -added  d e f la to r  may n o t be based on a com prehensive s e t  o f  

in p u ts .  T h is  i s  th e  case in  th e  U.S. n a t io n a l income s t a t i s t i c s  where 

th e  s e rv ic e  In p u ts  a re  excluded in  making up th e  va lue -added  d e f la to r  

in  m a n u fa c tu rin g .

e f f i c ie n t s .  T h is  w ou ld  be the  case f o r  example in  a number o f  nonmanu

fa c tu r in g  in d u s t r ie s  in  th e  U.S. n a t io n a l accounts where "o u tp u t e x tra p 

o la t io n "  is  used to  o b ta in  r e a l 6P0. Here the  6P0 d e f la to r  is  an im p l i c i t  

d e f la to r ,  f o r  w h ich no d i r e c t  p r ic e  da ta  is  used.

Our p o in t  is  th a t  th e  methods o f  c o n s tru c t io n  and s t a t i s t i c a l  

q u a l i t y  o f  th e  da ta  go ing  in to  th e  c o n s tru c t io n  o f  " r e a l  gross p ro d u c t 

o r ig in a t in g "  i s  im p o rta n t as w e l l  as the  fundam enta l c o e f f ic ie n t  change.

In  u s in g  th e  r e a l GPO c o n s t r a in t ,  as do th e  CANDIDE and Wharton 

m odels, a va lue-added d e f la to r  is  then  re q u ire d  to  c o n ve rt to  c u r re n t-  

d o l la r  m agnitudes as s te p  3 in  e q u a tio n  ( j . 4) shows. An a d d it io n a l tra n s 

fo rm a tio n  is  re q u ire d  in  th e  case o f  the  CANDIDE model to  move from  th e

I f  th e  in d u s t r y 's  p ro d u c tio n  requ irem en ts  ( A ^ )  do indeed rem ain con

s ta n t ,  th e

e 3 .6 )V A j S v j  -  Z a °d p j  Qj -  Qj IP *  -  z a± j p ‘ ]

In  a d d it io n ,  i f  th e  va lue -added  d e f la to r  i s  d e r iv e d  by th e  "dou b le  

d e f la t io n "  method th e  e q u a li ty  i n (3 .5 ) is  assured f o r

and B° = [ P° -  Z a ±j  P®]

The r e la t io n s h ip  in  (3.5) may n o t h o ld  because o f  the  mere f a c t  th a t

On th e  o th e r  hand, (3.5) may always h o ld  re g a rd le s s  o f  changing co -
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VA d e f la to r ,  a c o n s tru c t o f  th e  n a t io n a l acco u n ts , to  observed in d u s try  

s e l l i n g  p r ic e s  and f i n a l  demand d e f la to r s .  Thus, the  decom pos ition  o f 

gross s e l l in g  p r ic e  is  made v e ry  e x p l i c i t .

3 .2  GPO D e te rm in a tio n  w ith  th e  INFORUM Model

Our p rocedu re , as compared to  th a t  above, is  more s t ra ig h t fo rw a rd  

in  th a t  i t  e n t i r e ly  n e g le c ts  r e a l gross p ro d u c t o r ig in a t in g .  In  e f f e c t ,  

we c o n s tru c t a ta b le  in  c u r re n t  d o l la r s  from  the  fo re c a s ts  o f  b o th  r e a l 

f lo w s  and o u tp u t p r ic e s .  Va lue added is  then  s im p ly  o u tp u t in  c u r re n t 

d o l la r s  le s s  th e  v a lu e  o f  In te rm e d ia te  in p u ts .

We d e fe r  a d is c u s s io n  o f  th e  o u tp u t p r ic e  equ a tions  u n t i l  la t e r .  

F o r now, l e t  us assume th a t  a com plete v e c to r  o f  o u tp u t (o r  s e l l in g )  

p r ic e s  e x is ts  f o r  each p ro d u c t. Our F ^ tra n s fo rm a tio n  to  in d u s try  GPO 

beg ins  by  com puting annua l v a lu e  added f o r  each o f  th e  a p p ro x im a te ly  180 

p ro d u c ts  i n  th e  INFORUM ta b le :

(3 .7 )  VAP^ -  (P j -  £ ? i  a^ j )  • Qj

The in p u t-o u tp u t  m a tr ix  changes from  ye a r to  y e a r as i t  in c o rp o ra te s  

tre n d s  in  c o e f f ic ie n ts  and any o th e r  o u ts id e  in fo rm a tio n .  We then  in voke  

th e  "m arke t sh a re s " assum ption as used in  th e  CANDIDE m odel. As we 

s ta te d  in  th e  p re v io u s  c h a p te r, e lem ent M ^  in  ou r secondary p roduc ts  

m a tr ix  shows the  p ro p o r t io n  o f  p ro d u c t j  produced b y  in d u s try  i .  Thus, 

we a r r iv e  a t  a v e c to r  o f  in d u s try  v a lu e  added a t  ou r d e ta i le d  s e c to r in g  

le v e l  by

(3 .8 )  VAI* -  M • VAP



61

The M m a tr ix  I s  aggregated from  the  more d e ta i le d  4 8 4 - le v e l 

secondary p rodu c ts  m a tr ix  th a t  was used in  " p u r i f y in g "  the  1967 INFORUM 

ta b le .  The use o f  a c o n s ta n t 1967 secondary p rodu c ts  m a tr ix  in tro d u c e s  

some elem ent o f  e r ro r  in to  th e  fo re c a s t,  b u t sh o u ld  n o t  be s ig n i f ic a n t  

when lo o k in g  a t  re s u lts  a t  a tw o - d ig i t  SIC le v e l . ^  The u p d a tin g  o f  the  

ta b le  would in v o lv e  a c o n s id e ra b le  e f f o r t  in  I t s e l f  and one th a t  le a d s  

to  l i t t l e  new economic in s ig h t .  The u p d a tin g  o f  th e  M m a tr ix  shou ld  

n o t precede o b ta in in g  reasonab le  va lue -added  r e s u lts  a t  the  tw o - d ig i t  

le v e l .

In  th e  n e x t s te p ,  we "undo" th e  v a r io u s  r e d e f in i t io n s  th a t  were 

in c o rp o ra te d  in  the  a c t i v i t y  base ta b le .  A lth ough  th is  s te p  in v o lv e s  

a "secondary p ro d u c ts "  problem  as in  (3.8) above, we m a in ta in  i t  sepa ra te  

f o r  two reasons. F i r s t ,  th e  r e d e f in i t io n s  a re  n o t  s e p a ra te ly  id e n t i f ie d  

in  th e  p u b lis h e d  ta b le  as a re  th e  t ra n s fe r s  w h ich  make up the  M m a tr ix .  

Second, th e  "m arke t sha res" assum ption may n o t be a p p ro p r ia te  f o r  hand

l i n g  a l l  o f  th e  r e d e f in i t io n s .  Tha t i s ,  v a lu e  o f  amusement re c e ip ts  by 

h o te ls  and lo d g in g  p laces  (HO) f o r  example is  p ro b a b ly  more lo g ic a l ly  

handled by assuming th a t  i t  has some (c o n s ta n t)  r e la t io n  to  th e  p r im a ry  

a c t i v i t y ,  h o te ls  and lo d g in g  p la c e s , n o t some c o n s ta n t sha re  o f  t o t a l  

v a lu e  added o f  movies and amusements (MA). On th e  o th e r  hand, we may 

w ish  to  in voke  th e  m arket shares assum ption f o r  h a n d lin g , say, au to  

re p a ir  (AR). I t  appears more reasonab le  to  assume th a t  au to  r e p a ir  

perfo rm ed in  s e rv ic e  s ta t io n s  may have a more s ta b le  r e la t io n s h ip  to  

t o t a l  auto r e p a ir ,  than to  a l l  o f  r e t a i l  tra d e  (RT).

^T h is  does n o t mean th a t  th e  r e s u lts  w ou ld  be unchanged i f  the  
secondary p rodu c ts  m a tr ix  were c o lla p s e d  to  a tw o - d ig i t  le v e l .  The d is 
t r i b u t io n  o f  the  2 0 0 -o rd e r o u tp u ts  w i l l  s t i l l  have some e f fe c t  on the  
computed v a lu e  added by tw o - d ig i t  in d u s t ry .
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Our procedure  i s ,  in  e f f e c t ,  to  c o n s tru c t a m a tr ix  o f  p a irw is e  

r e d e f in i t io n s .  We i l l u s t r a t e  by  re fe re n c e  to  th e  two cases c i te d  ju s t  

above. These w ould  be rep resen ted  by  th e  fo l lo w in g  s im p le  e q u a tio n s .

VAI* -  VAI - a .  VAI 
HO HO 1 HO

VAI* . = VAI +  a VAI 
AM AM 1 HO

V A I' = VAI -  a VAI 
RT RT 2 AR

V A I' -  VAI +  a VAI
AR Ar  2 ar

Of cou rse , t h is  is  rep re se n te d  in  m a tr ix  fa s h io n  by

(3 .9 )  V A I'

VAI.

HO

AM

va4

\
VAIAR

1 -  a

0.0

0.0

- .3 0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

-a

0 .0  1 +a2 J

VAIH0

VAI
AM

VAI
RT

VAIAR

The prim ed term s re p re s e n t v a lu e  added as d e fin e d  by BEA in  th e  

1 /0  ta b le s ;  the  unprim ed term s re p re s e n t th e  o rd in a ry  SIC d e f in i t io n s .

F o r the  fo re c a s t  p e r io d  we assume th a t  th e  model produced va lues  

(V A Iv in  e q u a tio n  (3 .8 )  ) a re  those on th e  l e f t  i n  equa tions  ( 3 .9 ) .  Thus, 

we have s im p ly  a case o f s o lv in g  th e  s im u ltaneous system  f o r  th e  unprimed 

term s on the  r ig h t *  We may re p re s e n t t h is  b y :

(3 .1 0 ) VAI =* R • V A I'

I t  i s  o n ly  t h is  v e c to r  o f  v a lu e  added on th e  l e f t  o f  (3 .1 0 ) f o r  w h ich  our 

s e r ie s  o f wage and n o n - fa c to r  payments is  c o n s is te n t.  E q ua tion  (3 .1 0 ) is
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s o lv e d , in  r e a l i t y ,  by a S e id e l i t e r a t iv e  scheme u s in g  the  " re d e f in e d "  

v a lu e  added as a s ta r t in g  p o in t .  In  o u r s im p le  example above, th e re  is  

no need f o r  a s im u ltaneous s o lu t io n  s in c e  th e  two r e d e f in i t io n s  a re  in 

dependent. In  th e  m odel, however, th e re  a re  a number o f  in d u s t r ie s  

such as w h o le sa le  and r e t a i l  t ra d e  w h ich a re  s u b je c t  to  more than  one 

r e d e f in i t io n .

I f  th e re  is  a s ta b le  d is t r ib u t io n  o f  in d u s try  o u tp u ts  and v a lu e  

added, th e  r e s u lts  o f  go ing  th rough  th is  p rocedure  w i l l  d i f f e r  l i t t l e  

from  abso rb ing  th e  r e d e f in t io n s  in to  a s c a la r  fa c to r  f o r  each in d u s t ry .  

Our tre a tm e n t here  is  m a in ta in e d  to  hand le  any p o s s ib le  s im u la tio n s  in  

w h ich  th e  p ro d u c t d is t r ib u t io n  m ig h t change s ig n i f i c a n t l y  and to  rem ind 

us o f  one source o f  th e  d isc rep ancy  between th e  I/O  ta b le  and SIC 

d e f in i t io n s  o f  v a lu e  added.

In  th e  f i n a l  s te p , we a p p ly  th e  s e t o f  s c a la r  fa c to rs  a t  th e  tw o- 

d i g i t  le v e l  w h ich  we developed in  o u r a n a ly s is  o f  v a lu e  added in  th e  1967 

I/O  ta b le .  These a re  shown in  th e  la s t  column o f  Tab le  11 -2 . I f  th e  

ta b le  has been ba lanced c o n s is te n t  w i th  th e  tw o - d ig i t  c o n tro ls  (and a l l  

p r ic e s  i n (3 .7 )equa l to  1 .0 ) ,  th e  r e s u l t in g  m agnitudes by in d u s t ry  shou ld  

agree e x a c t ly  in  th e  base ye a r w ith  th e  p u b lis h e d  GPO f ig u r e  f o r  in d u s try
A

GPO. The s c a la rs  may be re p resen ted  by a d ia g o n a l m a tr ix ,  C, and

(3 .1 1 ) GPO = C • VAI

The use o f  th e  s c a la rs  is  an u n a t t r a c t iv e  procedure  b u t ,  as in  

th e  W harton and CANDIDE m odels, we have n o t found  any way around t h e i r  

use. F o r tu n a te ly ,  o u r c a r e fu l s tu d y  in  the  p re v io u s  ch a p te r re v e a ls  

t h a t ,  in  r e a l i t y ,  many o f  the  u n e xp la ined  re s id u a ls  f o r  1967 ta b le  a re
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s m a ll.  The use o f  the  s c a la rs  c a l ls  f o r  one o th e r  c a lc u la t io n ,  t h is  is  

to  re q u ire

(3 .1 2 ) U . GPO = U • VAI where U = [ 1 ,1 , . . . . 1 ]

T h is  sum is  o b v io u s ly  ( p r iv a te )  GNP in  c u r re n t  d o l la rs  on the  

income s id e .  B u t n o te  th a t  i t  is  n o t an Independent e s tim a te  o f  GNP 

as occurs  in  th e  s t a t i s t i c a l  r e p o r t in g  o f  GNP on the  p ro d u c t and income 

accoun ts . I t  fo llo w s  m a th e m a tic a lly  th rough  th e  I/O  system  th a t  a 

d o l la r  o f  f i n a l  e xp e n d itu re s  generates a d o l la r  o f  income. Our ta s k  

he re  is  to  p ro v id e  a model o f  th e  d is t r ib u t io n  o f  th is  income—w ith in  

a d issagg rega ted  in d u s try  s e t t in g — which w i l l  have a feedback in to  the  

le v e l  o f  f i n a l  demand.
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CHAPTER IV 

CAPITAL CONSUMPTION ALLOWANCES

In  t h is  ch a p te r we deve lop a scheme fo r  fo re c a s t in g  c a p i ta l  con

sum ption a llow ances (CCA) by in d u s t r y . * ’ The CCA es tim a te s  made he re  

a re  in  term s o f  o r ig in a l  c o s t ;  t o t a l  CCA is  used to  a r r iv e  a t  th e  

approx im ate  ta x  base f o r  th e  c o rp o ra te  income ta x .  F u rthe rm ore , we 

d e s ire  CCA a t  an in d u s try  le v e l  f o r  c a lc u la t io n s  o f  n e t bus iness  income 

as a f i n a l  o u tp u t from  th e  m odel. F i r s t ,  we c o n s id e r th e  tre a tm e n t o f  

c a p i ta l  consum ption a llow ances in  s e v e ra l p re v io u s  and e x is t in g  m odels.

4 .1  CCA in  B ro o k in g s , W harton, and CANDIDE Models

In  c o n s id e r in g  re la te d  w o rk , a t te n t io n  has been c o n fin e d  to  com

p le te  models c o n ta in in g  some in d u s try  d e t a i l .  The o r ig in a l  B rook ings

q u a r te r ly  model co n ta in e d  equ a tions  f o r  d e p re c ia t io n  in  th re e  s e c to rs :
2

nondurab le  and d u ra b le  m a n u fa c tu rin g , and t o t a l  nonm anu fac tu ring . In  

a l l  th re e , an average 20 -yea r l i f e t im e  is  assumed f o r  c a p i ta l  equ ipm ent. 

In  a d d it io n ,  a s t r a ig h t - l in e  a cco u n tin g  method i s  assumed and so CCA is

Our purpose i s  to  e x p la in  CCA ra th e r  than  a cco u n tin g  d e p re c ia t io n ; 
th e  fo rm er in c lu d e s  a llow ances (e s tim a te d  by BEA) o f  a c c id e n ta l damage 
and c a p i ta l  o u tla y s  charged to  c u r re n t  expense. However, these  two item s 
a re  so s m a ll r e la t iv e  to  d e p re c ia t io n  th a t  we w i l l  t r e a t  CCA as i f  i t  
were e n t i r e ly  d e p re c ia t io n .

^Gary Fromm Lawrence K le in ,  "The Complete M odel: A F i r s t  
A p p ro x im a tio n ,"  The B rookings Q u a r te r ly  Econom etric Model o f  th e  U n ite d  
S ta te s , ed. James D uesenberry, G. Fromm, L . K le in ,  and E. Kuh. (Chicago: 
Rand M cN a lly , 1965) pp . 706-707.
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taken  as a l in e a r  fu n c t io n  o f  th e  p re ce d in g  80 q u a rte rs  o f  gross in v e s t

ment* Dummy v a r ia b le s  f o r  b o th  th e  s lo p e  and le v e l  were in tro d u c e d  to  

. r e f le c t  th e  a c c e le ra te d  d e p re c ia t io n  p ra c t ic e s  f i r s t  a llow ed  in  1954.

DMT54 -  0 , 1948:1 th rough  1955:1 

= 1 , th e re a f te r  and

DFN and INV a re  n a t io n a l acco u n ts . CCA and bus iness  groww inves tm en t in  

p la n t  and equipm ent i n  th e  d u ra b le  goods s e c to r .

A p a rt from  the  h ig h  degree o f  a g g re g a tio n  fo r  ou r purposes, th e  

assum ption o f  a tw en ty  y e a r l i f e t im e  is  r e s t r i c t i v e .  M orevoer, in  the  

lo n g  ru n , a c c e le ra te d  d e p re c ia t io n  is  t re a te d  ju s t  as a decrease in  the  

s t r a ig h t - l in e  r a te .

The CANDIDE and Wharton annual models employ b o th  observed va lues  

o f  d e p re c ia t io n  and inves tm en t in  t h e i r  s p e c i f ic ia t io n s .  An undep rec ia ted  

ba lance  (UB) f ig u r e  i s  c o n s tru c te d  from  th e  id e n t i t y ,

The e q u a tio n  f o r  d u ra b le  goods m a nu fac tu ring  was 3

80
(4 .1 )  DPN , *  -  .2165 +  .02501 2 

(.00 81 ) (.0024) i s l t - i

+  .6404 DMY54 -  
(.0147 )

.0126
(.0003 )

where

DBt = U B ^-l +  INVt  -  CCAt __1

3I b id . ,  pp . 706
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A re g re s s io n  o f  CCA on t h is  s to c k  (UB) i s  then  perform ed w ith  th e  in 

c lu s io n  o f  c o n s ta n t and s lo p e  dumsrjr v a r ia b le s  f o r  changes in  ta x  law s.

In  th e  d e r iv a t io n  o f  UB fo r  a g ive n  y e a r , new inves tm en t i s  in c lu d e d  fo r  

th a t  y e a r  as i f  i t  were d e p re c ia te d  d u r in g  th e  e n t i r e  y e a r .  The CANDIDE 

e q u a tio n  f o r  a g r ic u l t u r a l  CCA in d ic a te s  a d e p re c ia t io n  r a te  o f  about 
4seven p e rc e n t.

(4 .2 )  AGCCA *  126.42 +  .07494 AGUB 
(22.0) (20.0)

+  4.4668 • DCCA -  .00944 (DCCA*AGUB)
(4 .0 )  (2 .2 )

R2 = .99 DW = 2 .31

where

AGUB « u n d ep rec ia ted  ba lance  f o r  a g r ic u ltu r e  

DCCA ■ 0 f o r  t i  _< 1956 

« 1 f o r  t  > 1956

T h is  p rocedure  has an obv ious advantage o f  n o t  r e q u ir in g  a p r i o r i  

assum ptions abou t e f fe c t iv e  ta x  l i v e s .

4 .2  Data Problems and P re lim in a ry  Approaches

The scheme f i n a l l y  developed to  fo re c a s t  c a p i ta l  consum ption a llo w 

ances in  th e  in te g ra te d  model i s  more c o n s is te n t w i th  th e  a ccou n ting

4
H .E .L  Was la n d e r , CANDIDE Model 1 .0 : S e c to r Incomes and Government 

Revenues, CANDIDE P ro je c t  Paper No. 13, Economic C o u n c il o f  Canada, f o r  
th e  In te rd e p a r tm e n ta l com m ittee (O ttaw a: In fo rm a tio n  Canada, 1974), 
pp . 16 -22 .
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fe a tu re s  o f  the  U .S . ta x  laws than  e i th e r  o f  th e  approaches above. The

In d u s try  d e t a i l  o f  th e  INFORUM la ves tm en t equ a tio n s  is  f u l l y  u t i l i z e d

to  m a in ta in  sepa ra te  equipm ent and s t ru c tu re  s to cks  f o r  36 in d u s t r ia l

c a te g o r ie s . A com b ina tion  o f  double d e c l in in g  ba lance  and s t r a ig h t -
t

l i n e  p ra c t ic e s  a re  used to g e th e r  w ith  assumed equipm ent and b u i ld in g  

l i v e s .  A s e t  o f  tre n d  ad jus tm en t e q u a tions  i s  employed to  c o r re c t  

f o r  com pany-estab lishm ent d is c re p a n c ie s  and th e  e r ro rs  in  th e  assumed 

l iv e s  and a cco u n tin g  p ra c t ic e s .

We postpone a more com plete d is c u s s io n  o f  th e  f i n a l  method used 

u n t i l  S e c tio n  4 .3 .  A b r i e f  re v ie w  o f  two a l te r n a t iv e  approaches p o in ts  

o u t th e  s e r io u s  problem s one encounte rs  when a n a ly z in g  " in d u s t r y "  CCA.

An a tte m p t to  im plem ent th e  und ep rec ia ted  ba lance  approach o f  th e  

W harton and CANDIDE models gave ve ry  poor r e s u l t s .  A b a s ic  p rob lem  i s  

th e  In c o n s is te n c y  o f  the  sources f o r  in d u s t ry  in ves tm en t and c a p i ta l  

consum ption a llo w a n ce s . A lth ough  th e  CCA ite m s  in  th e  GPO s e r ie s  

p u rp o rts  to  be "es  tab lis h m e n t"  CCA, th e  r e s u lts  o f  t h is  approach showed 

th a t  f o r  many tw o - d ig i t  m a n u fa c tu rin g  s e c to rs  th e  CCA s e r ie s  co u ld  n o t 

p o s s ib ly  have been generated by  th e  e s ta b lis h m e n t in ves tm en t stream  

observed. In  s e v e ra l in d u s t r ie s ,  th e  CCA s e r ie s  was r is in g  a t  the  

same tim e  th a t  th e  und ep rec ia ted  ba lance  was f a l l i n g ;  o f  cou rse , un

reasonab le  d e p re c ia t io n  ra te s  emerged from  th e  re g re s s io n s . The a d d it io n  

o f  dummy v a r ia b le s  f o r  d ie  in t r o d u c t io n  o f  a c c e le ra te d  d e p re c ia t io n  

methods in  1954 and the  s h o r te n in g  o f  equipm ent l iv e s  in  1962 d id  n o th in g  

to  remedy t h is  prob lem .

T h is  p rocedure  can o n ly  be v a l id  i f  th e  in d u s try  c la s s i f ic a t io n  

i s  th e  same fo r  b o th  in ves tm en t and d e p re c ia t io n  s e r ie s .  In  o u r e f f o r t s
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ju s t  d e s c r ib e d , we I m p l i c i t l y  as sinned th a t  com pan y-to -es ta b lishm e n t re 

a l lo c a t io n  ad jus tm e n t o f  th e  CCA ite m  by BEA w ou ld  be c o n s is te n t w ith  

th e  e s ta b lis h m e n t in ves tm en t da ta  used to  c re a te  th e  book va lu e  c a p i ta l  

s to c k s . U n fo r tu n a te ly ,  i t  became obvious th a t  f o r  a number o f  in d u s t r ie s  

th e  r e a l lo c a t io n  o f  IRS d e p re c ia t io n  t o ta ls  by  th e  company-estab 1 is lim en t 

employment m a tr ix  d id  n o t succeed In  moving th e  CCA to  an e s ta b lis h m e n t 

b a s is .  We have to  temper t h is  c r i t i c is m  by n o t in g  th a t  o u r census in 

vestm ent da ta  f o r  m a n u fa c tu rin g  a p p lie s  to  o p e ra tin g  e s ta b lish m e n ts  o n ly  

and om its  p la n ts  and equipment e xp e n d itu re s  f o r  c e n t r a l  a d m in is t ra t iv e  

o f f ic e s  and a u x i l ia r ie s  (C AO 's). The CAO c a te g o ry  in c lu d e s  most o b v io u s ly  

o f f i c e  b u i ld in g s ,  b u t  a ls o  c e n t ra l warehouses, and resea rch  and la b o ra 

to ry  f a c i l i t i e s . In  1963, th e  in ves tm en t f o r  CAO*s (and A u x i l ia r ie s )  in  

m a n u fa c tu rin g  was $457 m i l l io n ,  about fo u r  p e rc e n t o f  th e  t o t a l  f o r  

o p e ra tin g  e s ta b l is h m e n ts H o w e v e r ,  t h is  i s  p ro b a b ly  n o t enough to  

account f o r  th e  d i f f i c u l t i e s  encountered h e re .

Tables 17-1 and IV -2  g iv e  a rough id e a  o f  th e  c la s s i f ic a t io n  problems 

f o r  the  in ves tm en t and CCA s e r ie s .  I n  Tab le  IV -1  we compare f o r  tw o - d ig i t  

p e n d itu re  (NPE) d a ta  o f  th e  BEA-SEC su rvey  w ith  th e  Census and Annual 

Survey e s ta b lis h m e n t da ta  f o r  1967 and 1971. The most obv ious d is c re 

pancy Is  in  p e tro le u m , where th e  NPE inves tm en t e xp e n d itu re s  in c lu d e  

th e  v a r io u s  d r i l l i n g ,  t r a n s p o r ta t io n ,  and r e t a i l i n g  a c t i v i t i e s  o f  the  

in te g ra te d  o i l  companies in  a d d it io n  to  th e  r e f in in g  e x p e n d itu re s

U .S . Bureau o f  th e  Census, E n te rp r is e  S t a t is t ic s ,  1963. P a rt 2 
C e n tra l A d m in s tra t iv e  O ff ic e s  and A u x i l i a r ie s . (W ashington: U .S . Govern
ment P r in t in g  O f f ic e ) ,  pp . 14.
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TABLE IV -1  

COMPARISON OF NPE v s . CENSUS INVESTMENT

1971 1967
Annual
Survey NPE Census NPE

T o ta l M a n u fa c tu rin g 20947 29990 21503 28510

Food & K ind red  P roducts 2245 2690 1730 2080

Tobacco 94 NP* 53 120

T e x t i le  M i l l  P roducts 873 610 733 680

A p p a re l 342 NP 208 230

Lumber & Wood P roducts 716 NP 426 390

F u rn itu re  & F ix tu re s 196 NP 198 200

Paper & A l l i e d  P roducts 1197 1250 1585 1560

P r in t in g  & P u b lis h in g 942 NP 788 870

Chemicals & A l l i e d  P roducts 2938 3440 2936 3060

P etro leum  R e fin in g 1304 5850 956 5080

Rubber & M is c . P la s t ic s 724 840 677 670

Lea the r & L e a th e r P roducts 69 NP 62 90

S tone, C lay & G lass P roducts 928 850 821 960

P rim ary  M e ta ls 2198 2780 3057 3240

F a b ric a te d  M e ta l P roducts 1043 NP 1118 1100

M ach ine ry , Except E le c t r ic a l 1696 2800 1868 2940

E le c t r ic a l  M achinery 1399 2140 1483 1700

T ra n s p o rta t io n  Equipm ent, 
Except M o to r V e h ic le s 476 620 952 1170

M oto r V e h ic le s 782 1510 870 1540

In s tru m e n ts 393 NP 392 530

*  HP *  Not P u b lished

2 Source: Survey o f  C u rre n t B us iness, January 1970



TAELK IV -2

Corporate C a p ita l Consumption Allowances on E n te rp r is e  va. E stab lishm ent Basis

1 . A g r ic u ltu re ,  F o re s try , & F ishe ries

2. M eta l & M inera l M ining

3. Crude Petroleum & N a tu ra l Cas

4 . C on tract C ons truc tion

5. Food & K indred Produces

6. Tobacco Manufactures

7. T e x t i le  M i l l  Products

8. Apparel

9 . Lumber & Wood Products

10. F u rn itu re  & F ix tu re s

11. Paper & A l l ie d  Products

12. P r in t in g  6 P ub lish ing

13. Chemicals & A l l ie d  Products

14. Petroleum  R e fin in g

15. Rubber S M isc. P la s tic s

16. Lea the r & Lea ther Products

17. Stone, C layt & Glass Products

18. P d a a ry  M etals

19. F abrica ted  M eta l Products

20. Machinery Except E le c t r ic a l

21. E le c t r ic a l  Machinery

22. T ra n sp o rta tio n  Equip. & Ordnance

23. M otor V eh ic les

24. Instrum ents

25. M ise. M anufacturing In d u s tr ie s

26. R a ilroads

27. T ruck ing  & Warehousing

28. A ir  T ra n sp o rta tio n

29. Ocher T ra n sp o rta tio n

30. Communications

31. E le c t r ic ,  Cas & S a n ita ry  Services

32. W holesale & R e ta il Trade

33. Real E sta te

34. H o te ls  & Other Lodging Places

35. M edica l & E duca tiona l Services 

3 *. Finance & O ther Services

1967 1971
E n te r- E s ta b lis h -  E n te r- E stab lish - 
p ris e  raent p r is e  ment

365 355 515 515

454 595 525 604

618 2305 733 2637

1264 1260 1854 1850

1649 1558 2281 2182

70 70 175 175

534 460 712 707

184 175 219 185

362 355 557 509

119 111 - 145 135

835 944 1049 1181

576 558 830 783

2052 2067 2833 2783

3219 962 4033 1286

410 397 652 662

67 58 79 60

756 738 931 965

2321 2353 2572 2723

870 848 1116 1014

1693 1711 2760 2868

1121 1038 1976 1942

752 859 1248 1329

1384 . 1148 1597 1133

441 389 503 346

158 90 258 244

1443 1438 1615 1609

825 825 1193 1193

971 971 1430 1430

938 931 1002 995

2540 2441 4531 4391

3603 3551 5317 5261

3819 4840 5714 7249

2219 2172 2527 2476

424 424 532 532

5^3 75*» 75^

3904 39 23 7566 6439
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In c lu d e d  in  the  Census o f  M a n u fa c tu re rs . Even as ide  from  t h is  in d u s t ry ,  

th e re  a re  s u b s ta n t ia l d if fe re n c e s  in  th e  fo o d , p r im a ry  m e ta ls , m ach inery, 

and m otor v e h ic le s  s e c to rs .

Tab le  IV -2  shows th e  36 s e c to rs  chosen f o r  t h is  s tu d y  and the  

c a p i ta l  consum ption a llow ances on an e n te rp r is e  b a s is  (T a b le  6 .18  o f  th e  

J u ly  is s u e  o f  th e  Survey o f  C u rre n t B us iness) ve rsus  the  re a llo c a te d  CCA 

appearing  in  6F0 by in d u s t ry .  The most d r a s t ic  re v is io n s  ta k e  p la c e  

aga in  in  th e  P e tro leum  R e fin in g  and Crude P e tro leum  and N a tu ra l Gas 

in d u s t r ie s .  The most obvious prob lem  th a t  Tab les IV -1 and IV -2  m igh t 

in d ic a te  a re  in  th e  m achinery and m otor v d i ic le s  s e c to rs .  The d e p re c ia t io n  

in  a g ive n  ye a r i s  a fu n c t io n  o f  a lo n g  la g  o f  p re v io u s  in v e s tm e n t, b u t  a 

s in g le  y e a r comparison a t  le a s t  g ive s  a rough id e a  o f  th e  d a ta  in co n 

s is te n c ie s .  F o r th re e  in d u s t r ie s ,  e n te rp r is e /e s ta b lis h m e n t r a t io s  

(EN/ES) f o r  Inves tm en t and CCA a re  g ive n  be low .

E n te rp r is e /E s ta b lis h m e n t R a tio s

1967 1971

INV. CCA INV. CCA

N o n -e le c t r ic a l M achinery 1.573 .989 1.651 .962

E le c t r ic a l  M achinery 1.146 1.080 K53Q 1*03-8

M otor V e h ic le s 1.770 1.205 1.935 1.409

As we m entioned e a r l ie r ,  our Investm en t f ig u re s  do n o t in c lu d e  

e xp e n d itu re s  fo r  CAO's b u t  th e  r a t io s  f o r  these  th re e  in d u s t r ie s  in d ic a te  

th a t  th e  e s ta b lis h m e n t CCA is  s t i l l  tcohigh. f o r  a reasonab le  e s tim a te  o f  

e s ta b lis h m e n t In ve s tm e n t. In  S e c tio n  4 .3 ,  a more c a re fu l a n a ly s is  is  

made by g e n e ra tin g  a CCA s e r ie s  from  th e  h i s t o r ic a l  Inves tm en t d a ta .
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H ie o n ly  c o n s is te n t  method o f  a p p ly in g  th e  u n d ep rec ia ted  ba lance  

p rocedure  would be to  use th e  NPE Inves tm en t da ta  and th e  BEA company- 

c la s s i f ie d  CCA s e r ie s .  The W harton model uses th e  NPE da ta  f o r  i t s  

in ves tm en t equ a tions  b u t  appears to  be fo re c a s t in g  GPO re a llo c a te d  

c a p i ta l  consum ption a llow ances* I f  th e  CCA e q u a tions  have been e s t i 

mated u s in g  these  two sou rces , th e re  i s ,  o f  cou rse , a p roba b le  b ia s  in  

the  e s tim a te d  d e p re c ia te d  ra te s  in  a number o f  in d u s t r ie s *

T h is  use o f  company based da ta  may be th e  most s a t is fa c to r y  f o r  

fo re c a s t in g  CCA b u t has a number o f  drawbacks in  r e la t io n  to  th e  com

p le te  model* The most obv ious  i s  th a t  th e  in p u t -o u tp u t  s t ru c tu re  is  

framed in  terms o f  e s ta b lis h m e n t da ta  and th a t  a ra th e r  s u b s ta n t ia l,  

and u l t im a te ly  a r b i t r a r y ,  scheme w ould have to  be dev ised  to  genera te  

th e  a p p ro p r ia te  o u tp u t v a r ia b le  f o r  use in  a company-based inves tm en t 

e q u a tio n * Any fu tu re  w ork in v o lv in g  s u b s t i tu t io n  between la b o r  and 

c a p i ta l  w ou ld  be ru le d  o u t i f  c a p i ta l  s to c k  were on a company ra th e r  

th a n  e s ta b lis h m e n t b a s is *  F u rthe rm o re , th e  BEA-SEC su rvey  g e n e ra lly  

does n o t  sample below  the  tw o - d ig i t  SIC le v e l ,  n o r  does i t  p ro v id e  a 

breakdown between p la n t  and equipm ent* F in a l ly ,  a goa l o f  t h is  s tu d y  

i s  to  fo re c a s t th e  components o f  g ross p ro d u c t o r ig in a t in g  by in d u s t ry .  

The CCA ite m  in  in d u s t ry  v a lu e  added may n o t be th e  most s a t is fa c to r y  

from  o u r p o in t  o f  v ie w  o r  even from  th a t  o f  the  peop le  c o n s tru c t in g  i t .  

N e v e rth e le s s , i t  i s  a c o n s tru c t,  l i k e  a number o f  o th e rs  i n  th e  accou n t, 

w ith  w h ich  we s h a l l  have to  l i v e .  A lth ough  o u r s im p le  a cco u n tin g  scheme 

f o r  g e n e ra tin g  an u nd ep rec ia ted  ba lance  may n o t be c o n s is te n t w i th  the  

CCA da ta  a t  hand, th e re  may, none th e  le s s ,  be a reasonab ly  s ta b le  

fu n c t io n a l r e la t io n s h ip  between th e  e s ta b lis h m e n t in ve s tm e n t and GPO 

c a p i ta l  consum ption a llow ances .
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The Wharton and CANDIDE procedure  In  i t s  o r ig in a l  fo rm  Im m ed ia te ly  

p o in ts  o u t th e  da ta  in c o n s is te n c ie s ,  b u t  i n  f a c t ,  we a n t ic ip a te d  such 

problem s a t  the  i n i t i a t i o n  o f t h is  s tu d y . As a r e s u l t ,  a f i r s t  e f f o r t  

was made to  g e n e ra liz e  und ep rec ia ted  ba lance  p rocedure  to  s im u lta n e o u s ly  

e s tim a te  th e  d e p re c ia t io n  r a te ,  i n i t i a l  s to c k , and a b r id g e  fa c to r  to  

re c o n c ile  th e  da ta  s e r ie s *  We d e f in e  th e  fo l lo w in g  sym bols:

S tock . =* C a p ita l s to c k  rem a in ing  In  ye a r t  f o r  in ves tm en t made i ,  t

in  ye a r i .

INVt  = Inves tm en t f o r  y e a r t .

DEP^t  -  D e p re c ia tio n  in  ye a r t  on in ves tm en t made in  y e a r i .

DAt  -  Dummy v a r ia b le  f o r  a c c e le ra te d  d e p re c ia t io n  p ra c t ic e s .

DA = 0 f o r  1947-1953 

= 1 f o r  1954-1972 

LIFE^ =* F a c to r to  account f o r  s h o r te n in g  c a p i ta l  ta x  l i v e s .

(=» 1 in  1961 ).

CCA^ = P re d ic te d  v a lu e  o f  CCA in  GPO s e r ie s  

B1 *  I n i t i a l  s to c k  ( f o r  1946)

B2 ■ D e p re c ia tio n  ra te  f o r  p re-1954 in ve s tm e n t.

B3 *  C o e f f ic ie n t  f o r  a c c e le ra te d  d e p re c ia t io n  p ra c t ic e s .

B4 = Sca le fa c to r  to  account f o r  da ta  in c o n s is te n c ie s .

« E f fe c t iv e  d e p re c ia t io n  r a te :

-  (B2 +  B3 *  DA^j)/LIFE

E s tim a tio n  was made by means o f  a n o n - l in e a r  (M arquard t) re g re s s io n  

ro u t in e  f o r  w h ich i n i t i a l  guesses f o r  B1 th rough  B4 were re q u ire d .^  W ith

6The M arquard t a lg o r ith m  was taken from  O p tim iz a t io n  Techniques w ith  
F o r tra n ,  James L. K ues te r and Joe H. M ize (New Y o rk : M cG ra w -H ill, 1973).
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a g ive n  e s tim a te  o f  d ie  i n i t i a l  1946 s to c k , th e  c a p i ta l  s to c k  and CCA 

p re d ic t io n s  may be rep resen ted  by  th e  fo llo w in g  schem atic :

t« q  (1946)

t  -  1 , 2 . .  
26

(1947-1972)

Stock. . ■ INV. ( I f  t=» l, S tock. = S tock  +  INV ) t , t  t  * t  o t

I f  ( t  = 1962) -  1 .15 *  Rj_ f o r  a l l  1

—  DEP. ** R *  S tock. l ,  t  i

■r S tock = S tock . — DEP.
i , t  i , t

f o r  1 ■» 1 , 2 . . t

!— 5=- CCA,. -  B4 • i £ l  DEP1> t

As anyone f a m i l ia r  w i th  FORTRAN may know, t h is  scheme re p re s e n ts  

a nested  p a i r  o f  DO lo o p s . A t  the  top  o f  th e  o u te r  lo o p , the  c u r re n t  

y e a r 's  in ves tm en t i s  p u t in to  th e  c a p i ta l  s to c k  f o r  th a t  y e a r .  N e x t, 

the  d e p re c ia t io n  (DEP) i s  c a lc u la te d  f o r  a l l  th e  s to c k s  up to  and In 

c lu d in g  th a t  y e a r ,  each u s in g  i t s  own d e p re c ia t io n  r a te .  A t th e  bo ttom  

o f  th e  o u te r  lo op  th e  sum o f  th e  d e p re c ia t io n  f o r  a l l  v in ta g e  s to c k s  i s  

m u lt ip l ie d  b y  a s c a la r  to  p r e d ic t  th e  CCA f o r  th a t  y e a r .

F o r th e  M arquardt re g re s s io n  ro u t in e ,  th e  above s im p ly  re p re se n ts  

a non l in e a r  fu n c t io n :

(4 .3 )  CCAt  -  F ( B l ,  B2, B3, B4, INV, L IF E , DA)

The program  takes i n i t i a l  guesses f o r  B 's  and im proves upon them 

i t e r a t i v e l y  u s in g  a m o d if ie d  Gauss-Newton a lg o r ith m .
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The h a n d lin g  o f  the  changes In  d e p re c ia t io n  p ra c t ic e s  was In s p ire d  

by a 1968 BEA. s tu d y  o f  aggregate  c o rp o ra te  d e p re c ia t io n  a llo w a n c e s .^  A 

m ajor f in d in g  o f  t h is  s tudy  was th a t  between $6.5  to  $9 b i l l i o n  o f  th e  

1966 t o t a l  c o rp o ra te  CCA o f  $46 b i l l i o n  was due to  th e  l i b e r a l iz a t io n  

o f  d e p re c ia t io n  p ra c t ic e s  s in c e  1940. T h is  s tu d y  used a p e rp e tu a l 

in v e n to ry  method to  s o r t  o u t the  q u a n t i ta t iv e  e f fe c ts  o f  fo u r  changes 

in  d e p re c ia t io n  laws and p ra c t ic e s :  (1) 60-month a m o r t iz a t io n  o f  defense 

f a c i l i t i e s ,  (2 ) In t ro d u c t io n  o f  a c c e le ra te d  d e p re c ia t io n  fo rm u la s ,

(3 ) s h o r te r  equipm ent l iv e s  prom ulgated by  th e  1962 T reasu ry  G u id e lin e s , 

and (4) a g ra d u a l s h o r te n in g  o f  s e rv ic e  l iv e s  p r io r  to  1962. The BEA s tu d y  

made a c lo s e  a p p ro x im a tio n  o f  re p o rte d  c o rp o ra te  d e p re c ia t io n  b y  s ta r t in g  

w ith  an e s tim a te  based on s t r a ig h t - l in e  d e p re c ia t io n  B u l le t in  F (1942) 

s e rv ic e  l iv e s  and then  add ing  one-by-one th e  e s tim a te s  due to  each o f  

th e  fo u r  fa c to rs  l i s t e d  above.

The fo l lo w in g  assum ption as to  th e  s h o r te n in g  o f  s e rv ic e  l iv e s  

gave th e  b e s t ap p ro x im a tio n  In  th e  BEA S tudy:

Percentage o f  B u l le t in  F L iv e s

1940 100 1957 75

1945 94 1960 75

1950 88 1961 78

1955 77 1962 64

^ A l la n  H. Young, " A l te rn a t iv e  E stim ates o f  C o rpo ra te  D e p re c ia tio n  
and P r o f i t s :  P a r t  I , "  Survey o f  C u rre n t Business (V o l.  48, No. 4 ) ,  
A p r i l ,  1968, p p .17-28 .
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T h is  schedu le  was in c o rp o ra te d  in to  o u r e s tim a te s  f o r  each in d u s t ry  

by  re b a s in g  to  1961. The in d e x  is  LIFEt , w h ich  goes in to  th e  e f fe c t iv e  

d e p re c ia t io n  r a te .

The e f fe c t  o f  the  1962 G u id e lin e s  was approxim ated in  th e  BEA. 

s tu d y  by  re d u c in g  th e  equipment s e rv ic e  l iv e s  by  about 15 p e rc e n t.

T h is  a p p lie d  n o t o n ly  to  new equipment b u t  a ls o  to  e x is t in g  equ ipm ent. 

R a the r than  In tro d u c e  a dummy v a r ia b le  f o r  th e  G u id e lin e s  in to  th e  

e s tim a te s , a s im p le  In c re a se  o f  te n  p e rce n t was made to  a l l  the  e f fe c 

t i v e  d e p re c ia t io n  ra te s ,  R^. The in d e x  in  LIFE was l e f t  a t  i t s  1962 

v a lu e  f o r  th e  rem a inder o f  the  e s t im a t io n  p e r io d .

The e f fe c t  o f  th e  l ib e r a l iz e d  d e p re c ia t io n  fo rm u las  (d o u b le - 

d e c l in in g  ba lance  and s u m r-o f- th e -y e a rs -d ig its )  f i r s t  a llo w e d  in  1954 

is  more d i f f i c u l t  to  s p e c ify  a p r i o r i .  P a r t  o f  th e  prob lem  is  th a t  

acceptance o f  th e  new method was g radu a l and undoub ted ly  d i f f e r e d  among 

in d u s t r ie s .  F o r t h is  reason a dummy v a r ia b le  (DA) was used to  ca p tu re  

any in c re a s e  in  th e  e f fe c t iv e  ra te  due to  th e  new ta x  code. Note th a t  

th e  dummy a f fe c ts  o n ly  th e  in ves tm en t made in  1954 and a f t e r .

The 60-month a m o r tiz a tio n  p ro v is io n  f o r  defense f a c i l i t i e s  was 

ig n o re d . I t  was d is c o n tin u e d  in  1959 and a f fe c ts  o n ly  a few in d u s t r ie s .

R e su lts

In  s p i te  o f  p ro v id in g  a good b i t  o f  a p r i o r i  in fo rm a tio n  d i r e c t ly  

in to  th e  e s t im a t io n  p roced u re , e q u a tio n  (4 .3 )  demanded s t i l l  too  much 

from  th e  da ta  a v a i la b le .  A lthough  ex tre m e ly  good f i t s  were o b ta in e d  

f o r  a l l  b u t  a h a n d fu l o f  in d u s t r ie s ,  th e  param eter va lu e s  were o f te n  

n o t w e l l  de te rm ined . In  th e  tw o - d ig i t  m a n u fa c tu rin g  in d u s t r ie s  whose 

equipm ent l iv e s  were s im i la r ,  the  d e p re c ia t io n  ra te s  may have had a 

d if fe re n c e  o f  .10 to  .1 5 . Some in d u s t r ie s  in s is te d  on h a v in g  a zero
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I n i t i a l  s to c k  w h ile  th e  c o e f f ic ie n ts  on th e  a c c e le ra te d  d e p r e c ia t io n  

dummy were a r b i t r a r y  a t  b e s t .  The s c a le  fa c to rs  (B4) were most d is 

c o n c e r t in g . L e f t  u n c o n s tra in e d , some were as h ig h  as 4 .0  o r  as low  

as .1 0 .

I t  soon became obvious th a t  ou r s p e c i f ic a t io n  was s u b je c t to  th e  

c o u n te rp a rt o f  severe m u l t ic o l l in e a r i t y  in  a s tanda rd  l in e a r  re g re s s io n .

As a r e s u l t ,  an a tte m p t was made to  Impose more o u ts id e  in fo rm a tio n  in to  

c o n s tra in in g  th e  pa ram ete rs . An upper l i m i t  o f  .08 was s e t  f o r  B3 and

3.0 f o r  B4. Lower l im i t s  f o r  B2 were s e t by  ta k in g  th e  re c ip ro c a l o f  

th e  1962 g u id e lin e  equipm ent l i v e s  used i n  th e  INFORUM Inves tm en t 

e q u a tio n s . T h is  sa lvage  e f f o r t  s t i l l  produced equ a tio n s  w h ich  f i t  the  

da ta  w e l l ,  b u t  l e f t  th e  param eters a g a in s t l im i t s  w h ich  cou ld  n o t be 

j u s t i f i e d .  For 21 m a n u fa c tu rin g  s e c to r  re g re s s io n s , t r i a l s  w i th  t o t a l  

in ve s tm e n t —  and w ith  equipment Investm en t o n ly  —  produced d i f f e r e n t  

s c a le r  fa c to rs  (B4) b u t  about th e  same in d u s t ry  v a r ia n c e  in  d e p re c ia t io n  

ra te s  in  those s e c to rs  w ith  s im i la r  equipment l i v e s .

A b a s ic  p rob lem , o f  cou rse , was how to  s p e c ify  a p r i o r i ,  a s in g le  

d e p re c ia t io n  ra te  w h ich w ou ld  r e f l e c t  changing d e p re c ia t io n  methods, ta x  

l i v e s ,  and th e  m ix  between s t ru c tu re s  and equipment in ve s tm e n t. In  

a d d it io n ,  th e  com paris ion  in  Tab les IV - 1 and IV -2  p ro v id e  o n ly  a rough 

gu ide  as to  w hat l im i t s  to  s e t f o r  a s c a la r  to  account f o r  th e  c la s s i f i 

c a t io n  p rob lem s. As a r e s u l t  we tu rn e d  to  a s im p le r  econom etric  p ro ce d u re , 

d e sc rib e d  in  the  n e x t s e c t io n ,  b u t  one w h ich  demanded f a r  more in fo rm a tio n  

on our p a r t .

4 .3  F o re c a s tin g  CCA in  the  In te g ra te d  Model

In  v iew  o f  d ie  re s u lts  o b ta in e d  in  th e  p re v io u s  s e c t io n ,  we 

r e lu c ta n t ly  tu rn e d  to  a p rocedure  s im i la r  to  th e  1968 BEA s tu d y  conducted
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by A lla n  Young. O ils  p rocedure  has now become a permanent f ix t u r e  

o f  th e  n a t io n a l income accounts in  th e  BEA a tte m p t to  measure t ru e  

economic c a p i ta l  consum ption a llo w a n ce s . Our e f f o r t  h e re  i s  r e s t r ic te d  

to  fo re c a s t in g  CCA a t  h i s t o r i c a l  c o s t (w h ich  approxim ates IRS d e p re c ia t io n  

a llow ances) f o r  use in  d e r iv in g  the  a p p ro p r ia te  ta x  base f o r  c o rp o ra te  

income ta x e s .

The p rocedure  in v o lv e s  c o n s tru c t io n  o f  v in ta g e  book v a lu e  s to cks  

and com puting a CCA by  u s in g  a m ix tu re  o f  s t r a ig h t - l in e  and double  de - 
#

d in in g  ba lance  m ethods. The lo g a r ith m  o f  th e  r a t i o  o f  re p o rte d  GPO 

in d u s try  CCA to  th is  computed CCA is  then  reg ressed  on t im e .

The a n a ly s is  he re  d i f f e r s  in  a s ig n i f ic a n t  re s p e c t from  th e  1968 

BEA s tu d y . H ia t s tu d y  was a p a r t  o f  a more comprehensive in v e s t ig a t io n  

o f  c o rp o ra te  p r o f i t  ra te s  r e s u l t in g  from  a l te r n a t iv e  d e p re c ia t io n  

measures. As a r e s u l t ,  th e  emphasis was to  id e n t i f y  in ves tm en t by  

c o rp o ra t io n s  re g a rd le s s  o f  in d u s t ry  c la s s i f ic a t io n .  In  th e  INFORUM 

model no d is t in c t io n  i s  made between c o rp o ra te  and no n co rp o ra te  a c t i v i t y ,  

b u t  s u b s ta n t ia l in d u s t r ia l  d is a g g re g a tio n  is  p re s e n t in  m a n u fa c tu rin g . 

U n fo r tu n a te ly ,  the  p a u c ity  o f  da ta  sources r e la t in g  to  Investm en t by 

f in a n c e , t ra d e , and s e rv ic e s  made i t  im p o s s ib le  to  p re se rve  th e  tw o- 

d i g i t  in d u s try  d e t a i l  o f  th e  50 s e c to r  model i n  these  a re a s . A 3 6 -s e c to r 

a g g re g a tio n  was chosen w h ich  matches as c lo s e ly  as p o s s ib le  th e  a v a ila b le  

in ves tm en t sources to  th e  group o f  in d u s t r ie s  f o r  w h ich  most o f  th e  ta x  

d e p re c ia t io n  appears . A f u l l  d e s c r ip t io n  o f  th e  da ta  sources used is  

shown in  Append ix IV -4 . A l i s t  o f  t i t l e s  may be seen In  Tab les IV - 2 o r

IV -5  o

8I b id .
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Data f o r  m an u fa c tu rin g  a re  n o t d i f f i c u l t  to  f in d ;  e xp e n d itu re s  ( f o r  

new equipm ent and s tru c tu re s )  f o r  21 in d u s t r ie s  a re  taken  d i r e c t ly  from  

the  Census (and Annual Survey) o f  M anu fac tu res . F o r a number o f  nonmanu

fa c tu r in g  s e c to rs ,  —  namely E le c t r ic  and Gas U t i l i t i e s ,  Comm unications, 

R a ilro a d , and A g r ic u ltu re  —  C o n s tru c tio n  R eports  (CR) p ro v id e s  d i r e c t  

da ta  f o r  s t ru c tu r e s .  The re m a in ing  c o n s tru c t io n  c a te g o r ie s  a v a i la b le  from  

th e  N a tio n a l Accounts o r  CR a re  d i f f i c u l t  to  c la s s i f y  on an in d u s try  b a s is .  

R a the r than  make a r b i t r a r y  s p l i t s  o f  th e  c a te g o r ie s ,  we have aggregated 

ou r tw o - d ig i t  CCA so u rce s , and made th e  most p ro b a b le  m atch. A s im i la r  

p rob lem  e x is ts  f o r  equipm ent as w e l l .  The INFORUM model has a ra th e r  

la rg e  re s id u a l ca te g o ry  —  F inance and S e rv ices —  to  w h ich abou t te n  

p e rce n t o f  t o t a l  equipment purchases is  a l lo c a te d .  We ta k e  o u t o f  th is  

ca te g o ry  H o te ls , and M e d ica l and E d u ca tio n a l S e rv ic e s , on th e  assum ption 

th a t  th e  c o n s tru c t io n  e xp e n d itu re s  o n ly  f o r  these  in d u s t r ie s  may adequa te ly  

e x p la in  CCA.

"Base" ta x  l iv e s  were e s ta b lis h e d  f o r  each equipm ent and s t ru c tu re  

c a te g o ry . For equ ipm ent, we used th e  average 1962 G u id e lin e  L i f e  f o r  

each tw o - d ig i t  o r  b road e r group. F o r s t ru c tu re s ,  we used in s te a d  th e  

r e s u l t  o f  a survey taken by th e  O ff ic e  o f I n d u s t r ia l  Economics in  the  

T reasury  Department on the  d e p re c ia t io n  p ra c t ic e s  o f  owners o f  n o n -fa rm ,
g

n o n - re s id e n t ia l b u i ld in g s  f o r  the  1954-1969 p e r io d . G e n e ra lly , these 

r e s u lts  showed somewhat s h o r te r  l i v e s  taken  on s t ru c tu re s  than  those  in  

the  1962 G u id e lin e s .

9
Business B u ild in g  S t a t is t i c s , O f f ic e  o f  I n d u s t r ia l  Economics, 

U .S . Departm ent o f  the  T reasu ry , August 1975.
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In  th e  p e r io d  p r io r  to  1962, th e  ta x  l iv e s  f o r  equipm ent were shown 

g ra d u a lly  s h o rte n in g  a cco rd in g  to  the  BEA schedu le  used p re v io u s ly .  To 

account f o r  th e  s h o rte n in g  o f  equipment l iv e s  w i th  th e  in t r o d u c t io n  o f th e  

ADR (A sse t D e p re c ia t io n  Range) system  in  1971, equipment l i v e s  were 

shortened  b y  10 p e rc e n t in  1971 and 20 p e rc e n t in  1972. L iv e s  f o r  s t ru c 

tu re s  were l e f t  a t  the  base f ig u r e  f o r  th e  e n t ir e  p e r io d .

S p e c ify in g  the  percen tage  o f  new inves tm en t d e p re c ia te d  by  th e  

a c c e le ra te d  methods i s  a m a tte r  o f  some u n c e r ta in ty  as w e l l .  The IRS 

c o lle c te d  some d a ta  on c o rp o ra t io n  ta x  re tu rn s  in  the  la t e  1950 vs and 

th e  e a r ly  1960 's  as to  th e  type  o f  d e p re c ia t io n  methods b e in g  used. BEA 

used t h is  da ta  to  c o n s tru c t a s lo w ly  r is in g  r a t i o  o f  a c c e le ra te d - to -  

s t r a ig h t l ln e  f o r  1954 th rough  1964. They a ls o  found th a t  the  double 

d e c l in in g  ba lance  (DDB) method gave n e a r ly  th e  same a p p ro x im a tio n  as 

use o f  su m -o f-th e —y e a r s - d ig i t s .  A c c o rd in g ly , we used th e  d o u b le -d e c lin in g  

ba lance  method o n ly  f o r  a l l  th e  inves tm en t d e p re c ia te d  w ith  th e  a c c e le ra te d  

m ethods.

The BEA schedu le  f o r  D D B /to ta l was used f o r  equipment o n ly .

Business B u ild in g  S t a t is t i c s , th e  s tu d y  re fe r re d  to  above f o r  s t ru c tu re  

l i v e s ,  in d ic a te d  th a t  ove r s ix t y  p e rc e n t o f  new o f f i c e  and r e t a i l  b u i ld 

in g s  purchased between 1954 and 1969 were d e p re c ia te d  w ith  th e  s t r a ig h t -  

l i n e  method. W ith  l i t t l e  o th e r  f i r m  s t a t i s t i c a l  b a s is ,  we used th is  

r e s u l t  f o r  o th e r  s tru c tu re s  as the  s ta n d a rd . The r a t io  o f  D D B /to ta l was 

moved from  10 p e rc e n t in  1954 to  a maximum o f  40 p e rc e n t in  1972. These 

r a t io s  a re  shown under the  head ing  "S td "  in  Tab le  IV -3 .

H aving made assum ptions as to  ta x  l iv e s  and d e p re c ia t io n  p ra c t ic e s ,  

one f u r th e r  p rob lem  a t  t h is  le v e l  o f  in d u s try  d e t a i l ,  i s  o b ta in in g  reason

a b le  i n i t i a l  s to c k s . Equipment p re se n ts  no d i f f i c u l t y  s in c e  by  about 1960
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A c c e le ra te d  D e p re c ia t io n  Assumptions f o r  CCA S tudy*

TABLE IV - 3

Year Equipment S tru c tu re s
S td . A l t . S td . A l t .

1954 .31 .31 .10 .10

55 .43 .43 .12 .10

56 .54 .54 .14 .15

57 .66 .66 .16 .20

58 .71 .71 .18 .25

59 .75 .75 .20 .30

60 .79 .79 .22 .35

61 .84 .80 .24 .40

62 .86 .80 .26 .45

63 .86 .80 .28 .50

64 .87 .80 .30 .50

65 .87 .80 .32 .50

66 .88 .80 .34 .50

67 .88 .80 .36 .50

68 .89 .80 .38 .50

69 .87 .80 .40 .50

70 .90 .80 .40 .50

71 .90 .80 .40 .50

72 .90 .80 .40 .50

*  The numbers shown a re  th e  percen tages o f  new in ves tm en t assumed to  be 
d e p re c ia te d  by a c c e le ra te d  m ethods.
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most o f  th e  inves tm en t made p r io r  to  1947 has been w r i t t e n  o f f .  For 

s t ru c tu re s  we r e l ie d  on benchmark t o ta ls  f o r  m a n u fa c tu rin g  and non

m a n u fa c tu rin g  n o n re s id e n tu a l s t ru c tu re s  computed b y  BEA. I n i t i a l  s to c k s  

were ta ke n  as th e  1946 und ep rec ia ted  book va lu e s  (g ro ss  s to c k s  on books 

le s s  accum ulated d e p re c ia t io n ) • The m a n u fa c tu rin g  v a lu e  was p ro ra te d  to  

th e  tw o - d ig i t  le v e l  on the  p ro p o r t io n  o f  s t ru c tu re  in ves tm en t made in  

th e  ye a rs  1947-1949 f o r  each tw o - d ig i t  in d u s t r y .  Pro r a t io n s  f o r  non

m a n u fa c tu rin g  were made on th e  b a s is  o f  th e  accum ulated sums o f  in v e s t 

ment from  1929 th rough  1946 as re p o r te d  f o r  each o f  th e  m a jo r s t ru c tu re  

c a te g o r ie s  ( i . e .  u t i l i t i e s ,  r a i l r o a d s ,  te lep hone  and te le g ra p h , e tc . )  

in  Tab le 5 .2  o f  the  N IA .

W ith  e s tim a te s  o f  i n i t i a l  s to cks  in  hand, e s tim a te d  CCA was computed 

f o r  each o f  the  36 s e c to rs .  D e p re c ia t io n  f o r  a g ive n  y e a r was c a lc u la te d  

on th e  b a s is  o f  the  p re v io u s  y e a r 's  s to c k  p lu s  new inves tm en t f o r  th e  y e a r. 

Thus, i t  assumed th a t  in ves tm en t is  made a t  th e  b e g in n in g  o f  each y e a r. 

V in ta g e  s to c k s  a re , o f  cou rse , re q u ire d  f o r  tre a tm e n t o f  s t r a ig h t - l in e  

d e p re c ia t io n .  V in ta g e  s to cks  were m a in ta ined  as w e l l  f o r  equipm ent in 

vestm ent d e p re c ia te d  by double  d e c l in in g  b a la n ce . When th e  computed DDB 

d e p re c ia t io n  on a p a r t ic u la r  v in ta g e  s to c k  f e l l  be low  th a t  f o r  s t r a ig h t -  

l i n e ,  th e  rem a inder o f  th e  n e t book v a lu e  was d e p re c ia te d  b y  th e  s t r a ig h t -  

l i n e  method as a llo w e d  by IRS. For s t ru c tu r e s ,  we approxim ated a t ru e  

DDB method, by making th e  n e t s to c k  d e c lin e  e x p o n e n t ia lly  a t  tw ic e  th e  

s t r a ig h t - l in e  ra te  ( 2 / L i f e ) *

B e fo re  c o n s id e r in g  th e  ad jus tm en t e q u a tio n  f o r  th e  in d iv id u a l  

s e c to rs ,  we check th e  o v e r a l l  co n s is te n c y  o f  o u r da ta  and assum ptions 

on th e  b a s is  o f  some aggregate c a lc u la t io n s .  Tab le  IV -4  shows the  sum 

o f  th e  d e p re c ia t io n  computed from  the  above procedure  f o r  th e  36 s e c to rs
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TABLE IV -4  

Aggregate CCA S im u la tio n s

(1 )
A c tu a l

(2)
(S td .)

(3 ) 
A l t  .1

(4 ) 
A l t . 2

(5 ) 
A l t .  3

(6) 
A l t .  4

1962 50.0 47 .1 49.9 48.0 47 .8 49 .3

1963 52.6 51.0 52 .4 52.2 51.9 53 .4

1964 56 .2 55 .1 56 .4 56.5 56.0 57 .6

1965 59.9 59 .1 60 .1 60.6 60.0 61.4

1966 64 .1 63 .8 65.7 65 .3 64.7 66.5

1967 69.0 68.7 70.5 70.2 69.5 71.6

1968 74.6 74.1 75.6 75.7 74.8 77 .1

1969 81 .4 80 .1 81.4 81.6 80 .6 82 .6

1970 87.2 84.6 86.2 85.9 85.0 86.7

1971 93 .7 90 .3 92 .3 91 .6 90 .7 92 .8

1972 102.9 99 .3 103.0 100.6 99 .6 102.7

AAPE* 1962-1972: 2.8% .9% 2.0% 2.1% 1.9%

*  Average A b s o lu te  Percentage E r ro r

S tandard ( 1 ) :  S tandard l iv e s  and assum ptions on a c c e le ra te d  d e p re c ia t io n
(See Tab le  IV -3 )

A l te r n a t iv e  ( 1 ) :  A l l  equipm ent l iv e s  reduced by tw en ty  p e rc e n t.

A l te r n a t iv e  ( 2 ) :  A l te rn a t iv e  a c c e le ra te d  d e p re c ia t io n  assum ptions, f o r
f o r  s t r u c tu r e s . See Table IV -3 .

A l te r n a t iv e  ( 3 ) :  Same as A l te r n a t iv e  (2 ) b u t  w i th  a l te r n a t iv e  assum ptions
f o r  DDB f o r  equipm ent in  Tab le  IV -3 .

A l te rn a t iv e  ( 4 ) :  Equipment l iv e s  reduced by te n  p e rc e n t and a l te r n a t iv e
DDB assum ptions f o r  s t ru c tu re s .
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w ith  th e  BEA p u b lis h e d  va lues  fo r  1962-1972. Column (2) shows th e  

computed d e p re c ia t io n  on the  b a s is  o f  1962 G u id e lin e  l iv e s  and the  

"s ta n d a rd "  assum ptions re g a rd in g  th e  p ro p o r t io n  o f  in ves tm en t u s in g  

d ie  a cc e le ra te d  d e p re c ia t io n  method. The r e s u lts  in d ic a te  th a t  a t  an 

aggregate  le v e l ,  a t  le a s t ,  o u r d i r e c t  approach y ie ld s  a reasonab ly  

s a t is fa c to r y  a p p ro x im a tio n  to  a c tu a l CCA, a lth o u g h  th e re  is  some tendency 

f o r  u n d e rp re d ic t io n  in  th a t  la s t  few  y e a rs .

An unsu cce ss fu l e f f o r t  was made to  id e n t i f y  th e  source o f  the  

u n d e rp re d ic t io n s  from  1969-72. O b v io u s ly , beh ind th e  aggregate  r e s u lts  

a re  a la rg e  number o f  assum ptions to  which we re s o r te d  i n  l i e u  o f  d i r e c t  

ev idence . Some a l te r n a t iv e  runs were made to  t e s t  th e  s e n s i t i v i t y  o f  

th e  aggregate r e s u lts  w ith  rega rd  to  th e  d e p re c ia t io n  methods and ta x  

l i v e s .  Column (3 ) o f  Tab le  IV -4  shows th a t  we may ach ieve  a v e ry  good 

f i t  to  th e  aggregate CCA by s im p ly  red u c in g  a l l  equipm ent l iv e s  by 20 

p e rc e n t f o r  eve ry  y e a r.

S h o rte n in g  equipm ent l iv e s  by a f u l l  20 p e rc e n t seemed d r a s t ic ;  

a more lo g ic a l  source f o r  e r ro r  a re  the  assum ptions re g a rd in g  th e  pro

p o r t io n  o f  in ves tm en t d e p re c ia te d  by th e  a c c e le ra te d  method. A l t e r 

n a t iv e  2 o f  Tab le  IV -4  shows th e  t o t a l  CCA by u s in g  th e  a l te r n a t iv e  

schedule  o f  DDB fo r  s tru c tu re s  as seen in  Tab le  IV -3 .  Th is  d if fe re n c e  

adds on the  average a l i t t l e  ove r a b i l l i o n  d o l la r s  a yea r f o r  the  

th i r te e n  years in  th e  s im u la t io n .  A l te rn a t iv e  3 In  column 5 is  id e n t ic a l  

to  a l te r n a t iv e  2 , excep t f o r  th e  s u b s t i tu t io n  o f th e  second schedule  f o r  

th e  DDB p ro p o r t io n  fo r  equipment in  Tab le  IV -3 . T h is  schedule  assumes a 

maximum o f  o n ly  80 p e rce n t b e in g  d e p re c ia te d  w ith  DDB, as compared to  

th e  s tandard  90 p e rc e n t*  The n e t  r e s u l t  o f  a l te r n a t iv e  DDB schedules 

to g e th e r  is  a CCA stream  s l i g h t l y  h ig h e r  than  th e  s ta n d a rd .
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A lte rn a t iv e  4 combines a l te r n a t iv e s  1 and 2; i t  uses the  second 

DDB schedu le  f o r  s tru c tu re s  and reduces a l l  equipm ent l iv e s  by  te n  pe r

c e n t.  The r e s u lts  a re  shown in  column 6 o f  Tab le  IV -4 . The re s u lts  

a re  s t i l l  n o t  as good as d ie  s t r a ig h t  re d u c t io n  in  equipm ent l i v e s ,  b u t 

a re  reasonab ly  s a t is fa c to r y .

I t  is  obv ious th a t  t h is  game may be p layed  ad_ in f in i t u m . A t  t h is  

ju n c tu re ,  however, our s to p p in g  p o in t  is  a l te r n a t iv e  4 , Tab le  IV -5  

p re se n ts  th e  r e s u lts  fo r  th e  in d iv id u a l  ad jus tm en t equ a tions  on th e  

b a s is  o f  th e  assum ptions used f o r  a l te r n a t iv e  4 . For t h is  v e rs io n  o f  

th e  m odel, th e  ad jus tm en t mechanism has been r e s t r ic t e d  to  a s im p le  

t re n d . Thus, th e  s p e c i f ic a t io n  used i s :

lo g  ^ CCAi/ c 6 ^  = a +  b • T i «  ( I9 6 0  -  1972)

where

CCA^ is  a c tu a l CCA in  in d u s try  i  in  th e  GPO s e r ie s ,  and
A

CCA^ i s  p re d ic te d  CCA on th e  b a s is  o f  ou r assumed l i v e s ,  d e p re c ia 

t io n  schedu les , and inves tm en t s e r ie s  f o r  a l te r n a t iv e  4 above.

Time is  s e t to  a v a lu e  o f  ze ro  f o r  1972 so th a t  th e  s c a le  co

e f f i c ie n t  (a ) in d ic a te s  th e  p re d ic te d  r a t i o  f o r  1972. The summary 

s t a t i s t i c s  (R , S .E ., and DW) have been recomputed on th e  b a s is  o f  th e  

le v e l  o f  CCA, ra th e r  than  th e  r a t i o ,  CCA/^q^ .  The f i r s t  two columns in  

Tab le  IV -5  g iv e  th e  1972 equipm ent and s t ru c tu re  Investm en t used; 

column 3 i s  th e  a c tu a l CCA In  th e  s e c to r .  The n e x t two columns a re  

th e  1962 l iv e s  assumed f o r  th e  s e c to r .

In  some s e c to rs ,  a c o n s ta n t tre n d  ad jus tm en t seemed in a p p ro p r ia te  

f o r  fo re c a s tin g  purposes upon exam in a tion  o f  a c tu a l-p re d ic te d  r a t io s .



TABLE IV-5

CCA AO JUST MEM EGUAJICNS

tt SECTOR 72 E3P 72 STR 72 CCA LIFE LIFE SCALE i t - v a l i TFEND ( T-VAL 1 RSQ S • E . cw

I AGRICULTURE* FCRr STRY* 8 FIS ^ 5583 .0 1291 .0 7754 .0 9 25 1 .112 ( 8 . 4 9 ) • C24 13 .4  5) • 99 I 124 .P 1 . 4 3 7
2 METAL ANO MINERAL MIMING 1 0 0 2 .5 139 7 .5 7 3 6 . 0 9 25 .3 97 ( 2 6 . 6 7 ) - . 0 1 7 3 . 4 9 ) .7 1 3 3 8 . 4 2 . 1 1 4
3 CRUDE FETFCLEUK 8 NATURAL GAS 1 2 4 6 .5 2 1 5 1 .0 3305 .0 . 12 25 EGLATICN REPLACED BY AVE. FCR LAST 4 YEARS . 5 0 7
<i CONTRACT CONSTRUCTION 3355.7 .0 3025 .0 4 □ . 9 4 9 ( 1 .3  3) .0 2 0  . 3 . 7 2 ) . 9 1 5 1 7 5 . 4 . 9 1 0
5 FOOD ANO KINDRED PRODUCTS 1752.1 60 3 .0 2219 .0 ' 12 35 1 .26 7 (10 .0 9 ) -  .002 . 5 0 ) .9  66 74 .  9 1 . 3 1 6
6 T C B A CCC HANUFACTURES 80 .3 5 2 .9 19 9 .0 13 35 2 . 7 3 0 (3 3 . 7 9  ) .  GC9 2 . 1 9 ) .9 54 7 . 6 I . C 8 3
7 TEXTILE MILL FFODUCTS 90 9 .5 z i e . n 738 .0 12 35 EGCATION PEFLACED EY AVE. FCR LAST 4 YEARS I . C 3 7
a APP ARIL 26 1 .5 102 .0 2 24 .0 8 35 EQUATION REPLACED BY AVE. FOR LAST 2 YEARS . 7 8 6
9 LUFe"R ANC HCCO FROOUCTS £64 .8 26 6 .2 78 4 .0 9 35 I .3C2 ( 8 . 6 5 ) • CC2 .38  ) . 9 6 2 3C.2 1 . 9 6 9

10 FURNITURE AND FIXTURES 2 0 0 . 9 105 .1 157 .0 9 35 .8 65 ( 4 . 0 5 ) - . 0 3  2 6 . 4 0 ) .8 8 0 3 . 6 2 . 3 9 5
11 °  APE R AND ALLIED PRODUCTS 1131 .1 2 0 3 .9 1278 .0 * 14 35 EQUATION REPLACED BY AVE. FOR LAST 4 YEARS .9 9 7
12 PRINTING AND FUEL IS PING 8 0 1 . 1 2 4 5 .9 827 .0 9 35 1 .146 ( 3 . 8 7 ) • CCI . 2 9 ) • 944 4 2 . 3 1 .18C
13 CHEMICALS AND ALLIEC PRCCUCTS 2244 .1 483  .S 319 7 .0 9 35 t  .076 ( 2 .02 ) - .  CC6 X.22T •9 4 2 1 4 3 .3 • 6CC
14 °£TR0LIUM REFINING 529.1 6 2 4 .9 1277 .0 14 35 1 .786 ( 8 . 4 8 ) .03 6 3 . 7 6 ) .  888 109.  3 . 5 0 3
15 RUBBER ANO MISC. PLASTICS 7 8 3 .5 244 .0 6 5 5 . 0 12 35 EQUATION REPLACED BY AVE. FOR LAST 4 YEARS 1 . 0 3 6
IE LE ATFEF AND LEATHER PRODUCTS 55 .9 t 9 . 1 £ 2 .0 9 35 1 .117 ( 2 .06 ) - .  CC7 .9 E) • 7C? 5 . 3 1 . 5 8 7
17 S T CKE » CLAY. 8 GLASS PRODUCTS 966 .6 2 2 9.4 110 6 .0 13 35 1 .180 ( 3 .68 ) - . C I O 1.6 1) . 8 6 1 7C.2 • 7?C
18 PRIMARY METALS 1 7 7 2 .3 3 8 8 .7 2687 .0 15 35 1 . 1 1 8 ( 3 . 6 7 ) - . 0 2  9 6 .731 . 9 6 3 1 0 2 . 2 .  398
19 F APRICAT ED PETAL FRCCUCTS 1227 .2 3 2 3 .0 1078 .0 10 35 .964 ( 1 .24 ) -  . CC3 .69 ) . 9 4 8 48 .7 1 .3 0 3
’ 0 MACHINERY* EXCEPT ELECTRICAL 14 64 .1 4 4 1 . 9 2962 .0 10 35 1 .80 8 ( 1 6 . 3 0 ) .023 4 . 5 3 ) .9 61 1 4 9 . 7 1 . 4 5 4
21 £L£C TRI CAL M ACHINERY 1 147.5 2 9 5 .0 2410 .0 10 35 I .623 (11 .7 9 ) .046 7 . 8 5 ) . 9 7 3 103.  1 . 4  36
22 TRANS. EGUTF. 8 ORDNANCE 376 .1 120 .0 1070 .0 10 35 1 .89 7 110 .51  ) • Cl3 1 . 5 0 .8 9 6 11C.8 2 .C95
23 FCTOR VEHICLES 1923 .5 172 .0 1624 .0 10 35 1.330 ( 5 . 4 9 ) • CIO 1 . 3 4 ) . 8 8 l ~ i c i . e 1 .3 2 3
24 INSTRUMENTS 325 .7 15 4 .3 392 .0 10 35 1 .2 0 7 ( 4 . 1 9 ) - . 0 C 3 . 4 5 ) . 9  47 22.  2 1 .5 3 4
25 MISC. MANUFACTURING 2 2 0 . 7 9 6 . 3 29 0 .0 10 35 I  . H 7 ( 3 . 0 1 ) - . 0 1 2 1 .5 2 ) . 7 7 1 21 .  7 . 7 1 1
26 RAILROADS 14 45 .0 355 .0 1674 .0 12 30 .910 ( 3 . 8 5 ) • C26 ' 7 . 5 8  ) . 9 6 8 5 2 .8 2 *3 76
27 TRUCKING ANC WAREHOUSING 794 .4 .0 2087 .0 9 0 2 .677 (23 .35 ) -.CM7 7 .8  8 ) .9C3 1 1 9 .2 . 4 6 1
28 AIR TRANSPORTATION 2460 .0 .0 1438 .0 5 0 EQUATION REPLACED 8 Y AVE. FOR LAST 4 YEARS . 5 5 3
29 CTHr R TRAKSPCRTATICN .0 705 .6 1170 .0 10 35 1 .405 ( 2 0 . 1 7  ) • C 13 5 . 3 8 ) . 9 8 1 3 0 .4 1 .8 0 2
30 COMMUNI CATIONS 86 07 .0 23 93.0 55 6 4 .0 13 35 .676 1 1 4 . 8 3 ) .02 3 6 . 0 4 ) . 9  80 196.  8 .  309
31 ELECTRIC* GAS* AND SANITARY 7761.0 9239 .0 6225 .0 22 35 .82 5 (21 . 1 4 ) - . 2 2  0 15 .6 4) . 9 9 8 CO. 3 1 .S 62
32 WHOLESALE AND RETAIL TRAOE 9351 .3 4239 .0 10380 .0 9 35 .984 ( t . O l ) - .C14 6 . I E ) .9 8 8 e i 9 . e I . C C 2
33 REAL ESTATE .0 5 0 2 7 5 . C 21584 .0 9 40 1 .29 9 (4 2 . 4 1  ) -  . CC4 4 . 1 2 ) . 9 9 8 181 .  6 I .  ICE
34 HOTELS 8 OTHER LODGING PLACES . 0 2134 .0 1092 .0 9 35 I  .2 36 ( 5 . 9 4 ) - . 0 2  3 4 . 5 2 ) .9  22 53.  2 . 5 2 8
35 ME3ICAL S EDUCATIONAL SERVICE . 0 481 3.0 2 3 5 6 .0 9 40 1 .21 7 ( I  1 .2 9 ) - . 0 4  3 17 .  27 ) . 9  81 54. 9 • 533
38 FINANCE AKD CTKR SERVICES 14448 .8 113 71 .0 9291 .0 10 40 .548 (24 .63 ) .  C24 7 .C9 ) . 9 8 3 2 7 6 , 3 • 3 54

oo
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In  most o f  these cases the  a c tu a l-p re d ic te d  r a t io s  were f a i r l y  s ta b le  

in  th e  la s t  few years  o f  th e  s im u la t io n .  F o r th e s e , a s im p le  average 

o f  f o r  a s p e c if ie d  number o f  years end ing in  1972 is  s u b s t itu te d

fo r  th e  tre n d  a d ju s tm e n t.

The degree o f  co n s is te n c y  as measured by th e  s c a le  param eter is  

reasonab ly  good, e s p e c ia l ly  compared to  th a t  o b ta in e d  in  th e  re g re s s io n  

approach d e sc rib e d  in  S e c tion  4 .2 . The w o rs t cases in  m a n u fa c tu rin g  

are  Tobacco, N o n e le c tr ic a l M ach inery, E le c t r ic a l  M ach inery, and Trans

p o r ta t io n  Equipm ent. For th e  la s t  th re e  o f  these  we cou ld  have a n t ic i 

pa ted  such problem s on th e  b a s is  o f  d is c u s s io n  on measurement e r ro rs  

in d ic a te d  in  Tables IV -1  and IV -2 .  In  nonm anu fac tu ring , th e  d a ta  

d e te r io ra te  and s ig n i f ic a n t  problem s a re  in d ic a te d  fo r  M in in g  (a  = .3 9 7 ) , 

T ru c k in g  (a  = 2 .9 9 ) ,  and M e d ica l and E duca tion  S e rv ices  (a  = .5 7 ) .  In  

many cases th e  tre n d  param eters a re  g re a te r  than  we w ould  have p re fe r re d ,  

b u t i n  tw en ty  in d u s t r ie s  th e  a b s o lu te  v a lu e  i s  le s s  than  two p e rc e n t 

pe r y e a r.

An id e a  o f  th e  n a tu re  o f  th e  da ta  may be o b ta in e d  by lo o k in g  a t  

th e  graphs f o r  each s e c to r  on pages 89 to  94. The p re d ic te d  va lues 

denoted by *+ f a re  those  from  th e  ad jus tm en t equ a tions  in  Tab le  IV -5 .

In  most cases, ou r approach i s  in d is t in g u is h a b le  from  one u s in g  o n ly  a 

s im p le  tim e  t re n d . However, in s p e c t io n  o f  th e  p lo ts  f o r  s e c to rs  (18) 

P rim ary  M e ta ls ; (22) T ra n s p o rta t io n  Equipm ent, (26) R a ilro a d s , and (28) 

A i r  T ra n s p o rta t io n  shows o u r p re d ic te d  va lues c a tc h in g  tu rn in g  p o in ts .

Our p rocedure  a ls o  tra c k s  an e x tre m e ly  la rg e  jump from  1971 to  1972 in  

th e  M otor V e h ic le  in d u s t ry .  In  th e  f i n a l  s ix  in d u s t r ie s  co m p ris in g  

u t i l i t i e s ,  t ra d e ,  and s e rv ic e s ,  one sees how d i f f i c u l t  i t  i s  to  d is 

t in g u is h  among a l te r n a t iv e  schemes a l l  y ie ld in g  smooth tre n d s .



SECTOR PLOTS OF CCAS PREDICTED VS. ACTUAL

I  AGRICULTURE. FORESTRY* S FISH 
1967 CCA :  5 6 7 0 .0  •  = ACTUAL* ♦ = PREDICTED
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19S5
1966
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SECTOR PLOTS OF CCAS PREDICTED VS. ACTUAL

196 7 CCA =

I960*
1961
1962 
1961 
196 <1 
196*?

*7 2 .0

4 •« •

TEXTILE H ILL  PRODUCTS.
•  = ACTUAL* « :  PfiEDICTEO

8 APPAREL
1967 CCA r  185 .0  • = ACTLAL* « r  FREDICTEO

1960 *
1961
1962

«• ♦

1966
1967 
1966 
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Ml
1972
1967*= tOOt 60 SO i f lo i5o

♦
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1965
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12 PRINTING ADO PUBLISHING 

1967 CCA = 6 0 9 .0  •  = ACTUAL* « = PREDICTED

« * 
♦ *

♦
• ♦

80 100 * 140

1960
1961
1962
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SECTOR PLOTS OF CCAS PREOICTEO VS. ACTUAL

13 CHEMICALS AND JR.L IEO PRODUCTS 
1967 CCA s 2 0 8 0 .0  ♦ = ACTUAL# « = PREDICTED. . • • •
1960 •  ♦
1361 •  ♦
ill!
1961
1!!S
1967 
19 C 8
1969
1970
1971
1972

« •
♦ t♦ •

• *• ♦• •• ♦

60 100 1201SE 7 = ICOt 60
IS  RUBBER JIN0 I IS C .  PLASTICS 

1967 CCA = 3 9 7 .0  * = ACTUAL* •  = PRED1CTE0
•  0 •  •  •

I ' l l f
tlH
(1!?
1966
\ m  
m
\1 ’t I
1967*= ICOt 60

iJo

• *

80 too 120

« •  
*

1*0
17 STONE* a  AY* 8 CL ASS PRO DUCTS 

196 7 CCA = 759 .0  •  r  ACTUAL* *  = PREDICT ED
.  .  • .  .

I960  « *
11*1
1962 *  •
1963 » •
l l t t  *• ♦
1966 •  •
1957 •  ♦
1968 •  «
1969
1970

u n
« •♦ •

196T* ~ lOOt l o 80 t£o iJo
« •
140

14 PETROLEUM REFINING  
1967 CCA = 9 6 2 .0  •  = ACTUAL* « = PREDICTED

.  • .  .  .  ••
1960 » «
1961 * ♦
1962 •  «
1963
1964 « •
1965 ♦ •
1966
1967
1968
1969
l??i 
1972

160 40

♦ *

1967 CCA = 
• «

111?
1115
1111 
1966
1967 

968

I I I
? ! !

160 40

60 80 ICO 12C
16 LEATHER ANO LEATHER PRODUCTS

14C 16C

5 9 .0 •  = ACTCAL* « r  PREDICTED

60

♦ »
♦ •

80

«♦ *« •• *

ICO

«

12C 14C 160
18 PRIMARY METALS 

1967 CCA = 2361 .0  •  = ACTCAL* *  = FRECICTED
. . . . .

1960 •  ♦
1961 •  ♦
1962 « •
1963 •  •
11IJ * *.
1966 • •
1967 *  ♦
1968 •  «

‘ IW197C
M i

l i o  40 l o 80

• «

ICO 12C 14C 1EC
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SECTOR PLOTS OF CCAS PREDICTED VS. ACTUAL

19 FAfiRICATEO NET AL PRODUCTS
870.0

• «

19C7 CCA =
I9FC* • # «19*51 
196?
1961 
19S4
1965 •
19EE •
1967 *  •
1960 * 
1969

1972
1967°= I  COt 60 80 t f io

21 EL ECTRICAL MACHINERY 
1967 CCA r  1 0 *2 .0  * = ACTUAL*

• •  •  • 
19EC« •
1961 ♦ •
1962 « •
1963 •
I9E4 •  «
1965 •  ♦
1966 « «
111!
\ m
1971
1972
19E7a :  ICOt t o

•  = ACTUAL* *  = PFEOICTEO

i ! o

« = PREDICT E0

iSo

80

«*

100
23 MOTOR VEHICLES 

I9E7 CCA :  1148 .0  •  = ACTUAL*
•  * -  •  

19E0
\1H
1961 •
19 EH •  41959 • »
196E *  •
1967 *
13E9 «
1969
1970 •
1971
1972

t£ o

•  = PREDICTE0

140

1967 r  tQO« 60 80

«• »

td o tia
**
1*0

20 MACHINERY* EXCEPT ELECTRICAL 
19E7 CCA = 1763.0  •  = ACTl'AL o ♦ -  PREDICTED

.  .  .  .  •  .
19E0
1961 •
1962 ♦ •
1963 •  ♦
1964 • •
1965 •
1966 « ♦
1967 •  ♦
1968 •  «
1969 •  *

in
160 «o 6a 2o too i f e

22 TRANS. EQUIP. 8 ORDNANCE
I4C

19E7 CCA =
I9 6 0 *  *
1961 ♦ •
1962
1963

8 6 9 .0 •  = ACTUAL* « = PREDICTED

I9£4  
1965 
198

•• a |2H
A 1971 
A 1972

llo  40

• t • «• ♦

60 80 ICO 12C 14C
2* INSTRUMENTS 

1967 CCA = 2 7 2 .3  •  = ACTUAL* « = PRECICTEO
• •  • •  •

I9 6 0 *  «
' till

1963
1964 
196 S 
1966
fill
.‘if?
I l l i

1&0 40

* •* «

lo 80 1&0

• ♦

12C 14C
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166

16C
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SECTOR PLOTS OF CCAS PREOICTEO VS. ACTUAL

I9E 7 CCA =

I9CC*
1961
1962
1963 
19 E 4
ill!
196*
{ i n
19701971 
1372
19E7* = lOOt 

27
1967 CCA r

I960*
1361

fill 
I9E4  195?
19E6
illi
1113
IB!
I9 £ ?" = ICOt 

29
1967 CCA r

I9E0* ♦<
1961
1962
ill!1965
19E6
1967
1968
1969 
1971)
19? |
1972

25

1967*= ICC*

HI SC. m a n u fa c tu r in g
171 .0  = ACTUAL* ♦ = PREOICTEO

♦ •• •• ♦

« • 
♦

60 80 too iSo t f io
TRUCKno AND WAREHOUSING 

1304 .0  « s  ACTUAL* ♦ = PREDICTED
« •

«»
♦

60 80 100
OTHER TRANSPORTATION 

1C16.0 •  = ACTUAL*

• ♦
«

120

♦ = PREDICTED

lio

CO •0 100 120 1<I0

26 RAILROAOS 
1967 CCA = 1438.0  •  = ACTl'AL • • = PREDICTED

««• »

1963
19641965
1966 
1967
111! 
1970 

A 1971 
A 1972

l l o  40

* *

So 60 i l o

• «
12C I4C 166

28 AIR TRANSPORTATION 
1967 CCA = 9 8 7 .0  •  r  ACTUAL* •  = PREDICTED

. v  .  • .  .  .
I9 6 0 *  «
1961 «*
1962 « •
1963 ♦ •
1964 •  «
1965 •  ♦
1966 •  «
l i l l  

169
191 • 197;

160 40 60 80 100 12C

• «♦ •
•  •

14 C 16C
30 COMMUNICATIONS 

1967 CCA = 2462 .0  •  = ACTUAL* ♦ = FREC1CTE0
1960A 
1961 •  *  
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SECTOR PLOTS OF CCAS PREDICTEO VS. ACTUAL

1967

I9EC* 
1961 
196 2
\? t;
1965
1966 
I9S7
1968 1999
1970
1971
1972

I t  ELECTRIC* 0 AS * AH D SANITARY 
CCA r  3693 .0  •  = ACTUAL* ♦ = PREDICTEO

1967* = lOOt 60 So iflo t2o tto
13 REAL ESTATE 

(967  CCA £ 1525C .0 •  r  ACTUAL* ♦ = PREDICTED
• •  •  •  •

1960 •
1961 •
1962 « •
1963 *
HI?
1966 •«
t i n  • .
19*59 •
1970 « •
19*1 •
1972
1967*r  tOOt t o eo ldo l?0 H*0

35 MEDICAL 8 EDUCATIONAL SERVICE 
CCA -  1 8 1 5 .8  •  = ACTUAL* ♦ = PREDICTEO1967

I960*
1961
1962 
1961 
1964 
196 <5 
1966
tits
1969
1970
1971
1972

1967 = IGOt 60

•  •
80 100 120 t4 0

32 WHOLESALE AVO RETAIL TRAOE 
1967 CCA = 6680 .0  •  r  ACTUAL* « = FfrEOlCTEO

.  .  .  .  .
1960 t  •
1961 *
1962 *
1963
1964 •«
1965 
J966
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1968
1969
lift 

A 1972
t£o 40 So lo 160 l k itc !6&

1967 CCA =
I9 6 0 *
1961
1962
1963
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1965
1966
1312
1969
1970
1971
1972

34. HOTELS 8 OTHER LODGING PLACES
798.0 • = ACTUAL* ♦ = FRECICTED

tlo 40 lo 80 ICO I2C 14C 16C
36 FINANCE ANO OTHER SERVICES 

t9 6 7  CCA = 5298.0  •  = ACTUAL* ♦ = FRECICTEO
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1961
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The p lo ts  In d ic a te  most d ra m a t ic a l ly  m is s p e c if ic a t io n  o f  th e  

ad jus tm en t e q u a tio n  f o r  (3) Crude P e tro leum  and N a tu ra l Gas and (11)

Paper and A l l ie d  P ro d u c ts . These two s e c to rs  a re  among those  in  w h ich 

we made exogenous ad jus tm e n t r a t io s .

C onclus ions

The problem s o f  In d u s try  c la s s i f ic a t io n ,  changing d e p re c ia t io n  

methods, and s h o r te n in g  ta x  l iv e s  makes any in d u s t ry  s tu d y  o f  CCA v e ry  

d i f f i c u l t .  I t  appears from  th e  aggregate  s im u la tio n s  th a t  a "b ru te  

fo rc e "  approach u s in g  v in ta g e  s tocks  is  head ing  in  th e  r i g h t  d i r e c t io n .  

F u r th e r  re fin e m e n t o f  th e  d a ta , e s p e c ia l ly  in  co o p e ra tio n  w i th  BEA, 

would lead  to  improvement f o r  aggregate fo re c a s ts .  Fo r in d u s try  s tu d ie s ,  

e s p e c ia l ly  a t  th e  tw o - d ig i t  le v e l cons idered  h e re , o u r r e s u lts  shou ld  be 

viewed c a u t io u s ly .  The answer to  w hether th e y  can be judged s a t is fa c to r y  

w i l l  have to  w a it  u n t i l  they  a re  used in  a fo re c a s t in g  s i t u a t io n .



96

APPENDIX IV —A 

Sources o f  Investm en t Data f o r  CCA Sectors

The fo l lo w in g  d e s c r ip t io n s  o f  the  Inves tm en t d a ta  sources are  
s im i la r  to  th a t  in  Appendix I I I - A  o f  1985: In te r in d u s t r y  F o recas ts  
o f  th e  Am erican Economy. The 90 Investm en t s e c to rs  th e re  a re  aggre
gated to  the  36 s e c to r  le v e l  chosen f o r  th e  CCA w o rk . V denotes 
g ross equipment in  ye a r t  in  c u r re n t d o l la r s ;  S* i s  e xp e n d lu tre s  fo r  
new s t ru c tu re s .  NPE^ denotes the  new p la n t  and equipment f ig u re s  f o r  
th e  a p p ro p r ia te  in d u s try  in  th e  OBE-SEC in ves tm en t s u rve y .

1 . A g r ic u ltu re

V « th e  sum o f  fa rm  spending on m oto r v e h ic le s  and o th e r
m achinery and equ ipm ent. Source: Farm Income S itu a t io n ,
U .S . Departm ent o f  A g r ic u ltu r e .

S = Farm r e s id e n t ia l  and n o n - re s id e n t la l b u i ld in g s  as appearing  
t  in  TABLE V -2 . "Purchases o f  S tru c tu re s  by Type" J u ly  is s u e  

o f  Survey o f  C u rre n t B us iness , (SCB).

2 . M in in g

V ■ Equipment in ves tm en t f o r  m e ta l, m in e ra l,  and c o a l m in ing
from  the  Census o f  M in e ra l In d u s t r ie s . Out o f  Census yea rs  
are  o b ta in e d  by in te r p o la t io n  w ith  shipm ents o f  m in ing  
m ach inery, SIC 3532.

S tru c tu re s  f o r  m in in g  a re  approxim ated by a re s id u a l from  
NPE su rve y : St  = NPEt  -  Vt «

3. O i l  and Gas E x tra c t io n

V = Inves tm en t by o i l  and gas e x t ra c t io n  in  th e  Census o f  M in e ra l
In d u s t r ie s . Out o f  Census ye a rs  a re  o b ta in e d  by in te r p o la t io n  
w ith  shipm ents (m inus e x p o rts ) o f  o i l f i e l d  m ach inery, SIC 3533.

Stc  =» P e tro leum  and n a tu r a l gas d r i l l i n g  and e x p lo ra t io n  -  Tab le  V -3 , 
SCB.

4 . C o n s tru c tio n

U npub lished NPE da ta  were o b ta in e d  f o r  1963-1970. O ther years 
e x tra p o la te  w ith  shipm ents o f  c o n s tru c t io n  m ach inery, SIC 3531.
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5-25 M a n u fa c tu rin g

Data f o r  b o th  p la n t  and equipment i s  taken  from  th e  Census and 
Annual Survey o f  M anu fac tu res .

26. R a ilro a d s

The equipm ent f ig u r e  i s  o b ta in e d  by the  fo rm u la  Vt  = NPEt  -  Ct  
where Ct  is  c o n s tru c t io n  from  Tab le  1 o f  th e  U .S . Department o f  
Commerce, Bureau o f  th e  Census, C o n s tru c tio n  R eports (CR), "V a lue  
o f  New C o n s tru c tio n  P u t in  P la c e .11

27. T ru c k in g

From T ra n s p o rt S ta t is t ic s  o f  th e  U .S ., P a rt 7, Tables 9 and 12, 
one o b ta in s  the  f ig u r e  f o r  Revenue F re ig h t  equipment acq u ire d  
by  C lass I  Common C a rr ie rs  o f  G enera l F re ig h t  (CICCGF). T h is  
f ig u r e  i s  a d ju s te d  fo r  equipm ent purchases o f  non-C lass I  c a r r ie r s  
and o th e r  equipm ent by  u s in g  th e  d e p re c ia t io n  v a lu e s  shown f o r  each 
o f  these c a te g o r ie s . (See 1985 ). No d a ta  was a v a ila b le  f o r  ex
p e n d itu re s  f o r  p u b lic  warehouses, a ls o  a p a r t  o f  t h is  tw o - d ig i t  
in d u s t r y .

28. T ra n s p o rta t io n

V -  NPEt  ( A ir l in e s )

29. O the r T ra n s p o rta t io n

Vfc ■ NPEfc (O the r t ra n s p o r ta t io n )  -  T ru ck in g

30. Communication

V *  NPEt  (Communication) -  S (Communication)
St  = Telephone & te le g ra p h  frSm  Tab le  V-3 SCB.

31. E le c t r ic  and Gas U t i l i t i e s

Vt  « NPEfc ( E le c t r ic  & Gas) -  St  ( E le c t r ic  and Gas)
St  = E le c t r ic  l i g h t  and pow er, gas from  Tab le  V -3 , SCB

Equipment da ta  a re  ob ta in e d  by  e x t ra p o la t io n  o f  th e  In p u t-O u tp u t 
f ig u re s  f o r  1963 and 1967 b y  shipm ents o f  S e rv ice  In d u s try  m ach inery, 
S IC 's  3581, 3586, and 3589.

32. Trade
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St  a Commercial minus O ff ic e s  and warehouses from  CR. The Census 
Bureau d is c o n tin u e d  i t s  d is a g g re g a tio n  o f  th e  Commercial ca te 
gory in  1966, we have m a in ta ined  th e  two s e r ie s  by  u s in g  the  
1966 s p l i t .

33. Real E s ta te

St  ■ New d w e ll in g  u n its  from  Tab le  V -3 , SCB

34. H o te ls  and Lodging P laces

St  = Non-housekeeping u n its  from  Tab le  V -3 , SCB.

35. M ed ica l and E d u ca tio n a l S e rv ices

Sfc = E d u c a tio n a l, H o s p ita ls  and I n s t i t u t io n s  from  Tab le  V -3 , SCB.

36. F inance and O ther S e rv ices

Vt  ■ a re s id u a l c a te g o ry  o b ta in e d  by  s u b s tra c t in g  a l l  o th e r  equ ip 
ment in ves tm en t from  t o t a l  PDE (N a t io n a l Accounts b a s is ) .

v t - P D E t - i *  Vt>1

S^ ■ O ff ic e s  and warehouses from  CR (See Trade above.)
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CHAPTER V 

LABOR COMPENSATION

5 .1  Overview o f  Chapter

The development o f  a s a t is fa c to r y  p rocedure  f o r  fo re c a s t in g  la b o r  

com pensation by in d u s try  i s  c r u c ia l  to  the  m o d e l's  o v e r a l l  perfo rm ance. 

A c c o rd in g ly ,  one elem ent d e te rm in in g  t o t a l  la b o r  com pensation —  nam ely, 

average com pensation p e r manhour —  has been the  s u b je c t o f  in te n s iv e  in 

v e s t ig a t io n  fo r  t h is  th e s is .  The b e h a v io r o f  wage changes by in d u s try  

n o t o n ly  has an im pact on th e  aggrega te  ra te s  o f  i n f l a t i o n  and aggregate 

Income le v e ls  b u t a ls o  in f lu e n c e s  r e la t iv e  p r ic e s .

The process o f o b ta in in g  la b o r  com pensation a t  the  tw o - d ig i t  SIC 

d e t a i l  o f  th e  Income model is  a th re e - t ie re d  p rocedure  as i l lu s t r a t e d  

in  C hart V - l .  On th e  f i r s t  t i e r ,  we e s tim a te  P h i l l ip s - t y p e  equ a tions  

f o r  fo u r  f ix e d -w e ig h t  indexes o f  h o u r ly  e a rn in g s . The in d u s try  d e t a i l  

i s  as fo llo w s :  (1 ) " I n d u s t r ia l "  (M in in g , M a n u fa c tu rin g , T ra n s p o rta t io n , 

Comm unications, and U t i l i t i e s ) ,  (2 ) C o n tra c t C o n s tru c t io n , (3 ) Trade 

and F inance , (4 ) S e rv ic e s . U npub lished q u a r te r ly  d a ta  p ro v id e d  by BEA 

have been used to  a d ju s t each o f  th e  s e r ie s  f o r  f r in g e  b e n e f its  and 

em ployer p a y r o l l  ta xe s . The r e s u l t in g  indexes a re  p ro b a b ly  th e  b e s t 

a v a ila b le  measures o f  u n d e r ly in g  wage ra te s  changes a t  t h is  le v e l  o f  

a g g re g a tio n .

In  the  second t i e r ,  we e x p la in  gross com pensation ( i . e . ,  in c lu d in g  

o ve rtim e  payment) f o r  100 s e c to rs ;  70 a re  in  m a n u fa c tu rin g . The dependent 

v a r ia b le s  in  these  e q u a tions  a re  indexes o f  r e la t iv e  wages; th a t  i s ,  a l l  

average e a rn ings  measures in  th e  " in d u s t r ia l "  group are  r e la t iv e  to  the
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CHART V - l

D e te rm in a tio n  o f  Labor Compensation by In d u s try

TIER 1

H o u rly  e a rn ings  indexes fo r  
fo u r  in d u s try  s e c to rs  (e xc lu d 
in g  o v e r t im e , a d jlis te d  f o r  
f r in g e  b e n e f i ts )  es tim a te d  
q u a r te r ly .

Y
TIER 2

(P ro d u c tio n  W orkers)

Indexes o f  gross h o u r ly  ea rn ings  f o r  100 
in d u s try  s e c to rs  (a d ju s te d  f o r  f r in g e  
b e n e f i ts  from  tw o - d ig i t  NIA d a ta ) . E s t i
mated a n n u a lly  and in  terms o f th e  r e la t iv e  
wage le v e l .

(P ro d u c tio n
W orkers)

1 0 0 -s e c to r d e t a i l  used in  q u a r te r ly  p r ic e -  
wage m odel. (A method o f  q u a r te r ly  in t e r 
p o la t io n  de sc rib e d  in  C hapter IX . )

T
TIER 3

Labor com pensation p e r manhour f o r  49 p r iv a te  non -fa rm  
in d u s t r ie s  u s in g  r e s u l t s  o f  T ie r  2 v ia  e s tim a te d  "b r id g e "  
e q u a tio n s . Farm and government average ea rn ings  re la te d  
to  the  aggrega te  wage r a te .  T o ta l la b o r  com pensation by 
tw o - d ig i t  in d u s t ry  o b ta in e d  by s im p le  m u l t ip l ic a t io n  o f 
manhours.

(P ro d u c tio n  
and Nonpro- 
d u c tio n  
w o rke rs )
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f i r s t  f ix e d -w e ig h t  in d e x  from  t i e r  one. These equ a tio n s  thus  must p ic k  

up th e  s h o r t - ru n  e f fe c ts  o f  o v e rtim e  payments, c y c l ic a l  f lu c tu a t io n s  in  

la b o r  supp ly  p e c u lia r  to  d e ta i le d  in d u s t r ie s ,  and g e n e ra l tre n d  e f fe c ts .

R e c o n c il ia t io n  o f  the  BLS and N a tio n a l Income Accounts (N IA) da ta  

f o r  com pensation p e r employee is  ach ieved  in  t i e r  th re e . The m a jo r d is 

c repan c ies  a re  th a t  NIA da ta  in c lu d e s  e a rn ings  o f  n o n p ro d u c tio n  w orkers 

and any i r r e g u la r  bonuses p a id  to  a l l  employees. R egress ion  e q u a tio n s , 

e s tim a te d  a t  th e  tw o - d ig i t  SIC le v e l ,  e x p la in  average com pensation per 

employee on th e  b a s is  o f  a f ix e d -w e ig fr t  in d e x  ( a t  a tw o - d ig i t  le v e l)  o f  

com pensation from  t i e r  tw o , th e  change in  employment, a v a r ia b le  re p re s e n t

in g  in te r in d u s t r y  employment m ix  s h i f t s ,  and a tre n d  fa c to r .  The change 

in  employment is  in c lu d e d  as a p ro xy  f o r  c y c l ic a l  v a r ia t io n s  in  in t r a 

f i r m  employment m ix , f o r  average e a rn ings  p e r manhour o f te n  f a l l  as 

employment in c rea ses  because lo w e r p a id , m o s tly  n o n su p e rv iso ry  w orkers 

a re  h ir e d .  A com plete d e s c r ip t io n  o f  each o f  th e  v a r ia b le s  i s  g iven  in  

S e c tio n  5 .4 .

The co n te n ts  o f  th e  rem ainder o f  th e  c h a p te r a re  as fo l lo w s :  in  

S e c tio n  5 .2 ,  th e  th e o r e t ic a l  s p e c i f ic a t io n  and e s t im a t io n  r e s u lts  fo r  

th e  t i e r  one aggrega te  e q u a tions  a re  re p o r te d . In  a d d it io n  to  th e  fo u r -  

s e c to r  breakdown d e sc rib e d  above, a number o f  experim ents a re  made w ith  

a s in g le  aggregate wage e q u a tio n  s im i la r  to  ones re c e n t ly  made in  th e  

l i t e r a t u r e .

In  S e c tion  5 .3 ,  we deve lop a s p e c i f ic a t io n  f o r  th e  t i e r  2 r e la t iv e  

wage equ a tions  and re p o r t  the  e s t im a t io n  r e s u l t s .  The BLS-BEA re c o n c i l

ia t io n  equa tions  a re  then  d iscussed  in  S e c tio n  5 .4 .  Appendices V-A and

V-B d e s c r ib e  th e  m ethodology beh ind  th e  c o n s tru c t io n  o f  th e  aggregate 

and in d u s try  wage s e r ie s .  I f  th e  re a d e r is  n o t s a t ia te d  w ith  th e  problems
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o f  wage d e te rm in a tio n  in  S ections 5 .2  th rough  5 .4 ,  he may w ish  to  lo o k  

a t  Appendix V-C. There , I  r e p o r t  on some a tte m p ts  to  s p e c ify  q u a r te r ly  

wage-change equa tions  by in d u s t ry ;  a t te n t io n  is  g ive n  to  the  lo n g -ru n  

im p lic a t io n s  fo r  th e  r e la t iv e  wage s t ru c tu r e .

B e fo re  tu rn in g  to  th e  e s t im a t io n  r e s u lts  o f  th e  t i e r  1 e q u a tio n s , 

some r a t io n a l  beh ind th e  ge n e ra l approach chosen may be u s e fu l.  In  f a c t ,

I  would have been happy to  r e p o r t  th a t  th e  approach ju s t  d e sc rib ed  f o r  

fo re c a s t in g  la b o r  income by in d u s try  was th e  one o r ig in a l ly  p lanned a t  

th e  o u ts e t o f  t h is  s tu d y . However, as may be common in  m o d e l-b u ild in g  

p ro je c ts  o f  t h is  s o r t ,  one’ s i n i t i a l  s p e c i f ic a t io n s ,  when e m p ir ic a l ly  

e s tim a te d , may le a d  to  a s e t o f  equ a tions  th a t  may be d ism issed  immedi

a te ly  as an u n re l ia b le  fo re c a s t in g  t o o l .

The o r ig in a l  p la n  was in s p ire d  by a maxim nea r and dear to  every 

in p u t-o u tp u t  re s e a rc h e r ’ s h e a r t— th e  common sense n o t io n  th a t  an economic 

aggrega te  is  n o th in g  more than  th e  sum o f i t s  p a r ts .  The "agg rega te  

w age," o f  cou rse , is  th e  s im p le  average (be i t  f ix e d -w e ig h t  o r  o th e r 

w ise ) o f  wage ra te s  in  in d iv id u a l  in d u s t r ie s .  S ince o u r u lt im a te  aim 

is  to  e x p la in  wage ra te s  by In d u s try ,  as w e l l  as th e  aggregate wage, a 

p e r fe c t ly  n a tu ra l course would be to  e x p la in  changes in  ea rn ings  a t  th e  

most d e ta i le d  s e c to r in g  le v e l  fe a s ib le  f o r  the  com plete model. A t an 

e a r ly  s tage  i t  was c le a r  th a t  th e  f u l l  123 s e c to r  d e t a i l  in  m anu fac tu ring  

as found in  th e  s tandard  INFORUM model would be u n n e c e s s a r ily  burdensome. 

However, I  d id  n o t f e e l  a f u l l  r e t r e a t  to  a tw o - d ig i t  SIC le v e l  was 

o p t im a l.  There a re  many cases o f  r a th e r  heterogenous in d u s t r ie s  w i th in  

tw o - d ig i t  in d u s t r ie s  c la s s i f ic a t io n s ,  f o r  in s ta n c e , t i r e s  and tubes 

versus m isce llan eous  p la s t ic  p rodu c ts  in  SIC 30. As a r e s u l t ,  we moved
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to  a more manageable s c a le  o f  100 sepa ra te  In d u s t r ie s  In  the  p r iv a te  

economy.

In  a tte m p tin g  to  e x p la in  wage changes f o r  t h is  number o f  in d u s t r ie s ,  

one c o n s id e ra t io n  i s  paramount* That i s  the  fa c t  th a t  w h ile  one is  

deve lop ing  e q u a tions  w h ich , taken  to g e th e r ,  fo re c a s t changes in  the  

aggregate wage, one is  a ls o  im p l i c i t l y  fo re c a s t in g  th e  wage s t ru c tu re .

Th is  s im p le  p o in t  i s  o f te n  o ve rlo oked  by b u i ld e rs  o f  in d u s t ry  wage m odels, 

as M ich a e l W achter p o in ts  ou t.*" That i s ,  i f  one uses P h i l l ip s - t y p e  

s p e c i f ic a t io n  f o r  sepa ra te  in d u s t r ie s  w i th  th e  key v a r ia b le s  o f an un

e m p lo y m e n t  ra te  and p a s t change In  p r ic e s ,  s t r u c tu r a l  d if fe re n c e s  in  

s h o r t- ru n  wage b e h a v io r (as w e l l  as th e  s t a t i s t i c a l  c o n s id e ra t io n  o f  

in s u f f i c ie n t ly  le n g th y  sample p e r io d s )  w i l l  y ie ld  un ique  p a ir s  o f  co

e f f i c ie n t  es tim a te s  fo r  each s e c to r .  W ith  d i f f e r e n t  p r ic e  c o e f f ic ie n ts ,  

W achter no tes  th a t  such a m odel, in  e f f e c t ,  e x p la in s  r e la t iv e  wages by 

the  a b s o lu te  p r ic e  le v e l .  However, th e  prob lem  h e re  is  n o t th e  d if fe re n c e  

among s e c to rs  in  the  r e la t iv e  in f lu e n c e  o f  t i g h t  la b o r  m arkets versus 

p r ic e s  changes, b u t ra th e r  th a t  one may p la n  to  use such a model to  

fo re c a s t a fu tu re  q u ite  u n l ik e  the  e s t im a t io n  p e r io d . An o fte n -u s e d  

procedure  ( in  c a l ib r a t in g  lo n g -ru n  ( f i v e  to  te n  ye a rs ) fo re c a s ts  w i th in  

the  econom etric  model) I s  to  s o lve  th e  model so as to  ach ieve  some ta rg e t  

le v e l  o f  the  unemployment r a te .  W ith  an assumed pa th  o f  unemployment 

th a t  e v e n tu a lly  s ta b liz e s  around a p a r t ic u la r  le v e l ,  ou r s e t o f  e s tim a te  

in d u s try  wage equ a tions  w i l l  o b v io u s ly  p r e d ic t  eve r w id e n in g  wage 

d i f f e r e n t ia l s .  Th is  p re d ic t io n  runs co u n te r to  c o m p e tit iv e  th e o ry ; b u t 

a r is e s  as soon as we ru n  the  model under s u s ta in e d  c o n d it io n s  never 

experienced  d u r in g  the  e s t im a t io n  p e r io d . The e s t im a t io n  p e r io d ,  a t

^M ichae l W achter, " C y c l ic a l V a r ia t io n s  in  the  In te r in d u s t r y  Wage 
S t r u c tu re , "  Am erican Economics Review , V o l.  IX , No. 1 (March 1970), 
p . 272.
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least for the U.S. post-war period, is characterized by cyclical fluctu

ations in unemployment rates. This experience yields short-run differences 

in wage changes among industries, but when averaged over the full period, 

trends in wage levels that are very similar for most industries. ^

In summary, the Wachter criticism applies mainly to the length of 

forecast horizon and Its assumed cyclical characteristics. For purposes 

of forecasting the next four or eight quarters, the usual short run 

specifications would ordinarily be appropriate.

In spite of understanding the nature of the problem, there still 

remains the difficulty of implementing a solution in order to use the 

model for both "long run" (for our purposes, five or more years into the 

future) and short run simulations. One device for ensuring some "long 

run" stability of the wage structure is to include the lagged value of 

the relative wage level in a Phillips specification for the detailed 

Industries. That device was employed in estimating equations of the 

following form:

A ,W | w \
( 5 . 1 )  — 1  =  f  [  A P / P ,  B R , A E M P j,

where

P » an index of consumer prices 

UR = unemployment rate 

EMP = employment in sector 1

w ■ a fixed-weight index of the aggregate wage

The relative wage variable is rooted solidly in competitive theory 

(by shifting the labor supply curve to an industry) as well as reflecting 

institutional spillover effects. An industry whose relative wage has
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fa l le n  be low  I t s  average f o r  the  sample p e r io d  would be expected , c e te r is  

p a r ib u s . to  have la rg e r  in c re a se s  in  i t s  own wage.

Some d e ta i ls  o f  the  e m p ir ic a l r e s u lts  f o r  a s p e c i f ic a t io n  s im ila r  

to  (5 .1 )  a re  g iven  in  Appendix V-C. For now, we no te  two u n s a t is fa c to ry  

aspects o f  the  r e s u l t s .  F i r s t ,  c o l l i n e a r i t y  between the  p r ic e  v a r ia b le  

and the  r e la t iv e  wage le a d  to  c o e f f ic ie n ts  in  the  fo rm er b e in g  u n s ta b le  

and, in  many in d u s t r ie s ,  im p la u s ib le .  T h is  phenomenon occurs la r g e ly  as 

a r e s u l t  o f  th e  b u ild u p  o f  i n f l a t i o n  in  th e  la t e  1 9 6 0 's , w ith  th e  e f fe c t  

th a t  in  s lo w e r p r ic e - r e a c t in g  s e c to rs  ( i . e . ,  in d u s t r ie s  c h a ra c te r iz e d  by 

lo n g - te rm  c o n t r a c ts ) , the  re g re s s io n  cannot d is t in g u is h  between the  

e f fe c ts  o f  p a s t d e c lin e s  o f  r e a l wages ve rsus d e c lin e s  in  r e la t iv e  

wages. In  a number o f  s e c to rs , n e g a tiv e  p r ic e  c o e f f ic ie n ts  were o b ta in e d .

Second, the  dependent v a r ia b le  in  th e  equ a tions  was th e  q u a r te r ly

percen tage  change in  an Index  o f  h o u r ly  e a rn in g s . The q u a r te r ly  change

was adapted in  o rd e r to  c ircum ven t a u to c o r re la t io n  In tro d u c e d  by u s in g
2

o v e r la p p in g  fo u r -q u a r te r  changes b u t ,  as B la ck  and K e le j ia n  show, we 

s t i l l  must assume th a t  equa l numbers o f  w orkers re c e iv e  a wage in c re a se  

in  each q u a r te r .  T h is  assum ption o b v io u s ly  becomes more and more suspect 

as f in e r  le v e ls  o f  In d u s try  d e t a i l  a re  examined. Where th e  assum ption 

does n o t h o ld ,  e q u a tio n  (5 .1 )  produces a sp u r^ lo u s  c o r re la t io n  between 

the  dependent v a r ia b le  and th e  r e la t iv e  wage. In  q u a rte rs  where 

la rg e r- th a n -a v e ra g e  numbers o f w o rke rs  re c e iv e  in c re a s e s , the  

r e la t iv e  wage is  l i k e l y  to  be above i t s  mean v a lu e . In  subsequent 

q u a r te rs ,  the  p r o b a b i l i t y  i s  g re a te r  th a t  few er than  average w orkers 

re c e iv e  In c re a s e s , which leads  to  s m a lle r  in c re a se s  in  the  o v e r a l l  

ea rn in g s  in d e x . O b v io u s ly , the  s m a lle r  Inc reases  in  th e  subsequent

2S. W. B la ck  and H. H. K e le j ia n ,  "The F o rm u la tio n  o f  th e  Dependent 
V a r ia b le  in  th e  Wage E q u a tio n ,11 Review o f  Economic S tu d ie s , V o l.  XXIX, 
No. 117, (Janua ry , 1972), pp . 55-59.
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q u a rte rs  a re  now ro u g h ly  (n e g a tiv e ly )  re la te d  to  th e  e x is t in g  le v e l  o f  

th e  r e la t iv e  wage. The th e o ry  w ould be more a p p ro p r ia te  in  th e  a n a ly s is  

o f  a s e r ie s  o f  n e g o tia te d  wage ra te s  f o r  w h ich  th e  r e la t iv e  wage would 

be re le v a n t o n ly  in  p e r io d s  im m ed ia te ly  p r io r  to  th e  occu rrence  o f  the  

n e g o t ia t io n s .

W ith  these  and o th e r  problem s c o n fro n t in g  us in  th e  d i r e c t  e s t i 

m a tion  o f  wage-change fu n c t io n s  by in d u s t ry ,  I  tu rn e d  to  th e  " tw o -s ta g e "  

approach as de sc rib e d  e a r l ie r .  On th e  p o s i t iv e  s id e ,  t h is  approach has 

s e v e ra l im p o rta n t advantages g iven  the  l im i te d  resou rces  o f  th e  m odel- 

b u i ld e r .  F i r s t ,  th e  inc reased  a b i l i t y  to  t e s t  more e la b o ra te  s p e c i f i 

c a t io n s  w ith  fo u r  equa tions  versus a hundred is  o b v io u s . E xperim en ting  

w ith  a s in g le  aggregate e q u a tio n  in  a d d it io n  to  those  f o r  th e  broad in d u s 

t r y  groups a ls o  g ive s  us a b a s is  f o r  com paring o u r r e s u lts  w ith  o th e rs  

i n  th e  l i t e r a t u r e .  We a ls o  g a in  a s ig n i f ic a n t  p r a c t ic a l  advantage by 

g re a t ly  re d u c in g  th e  u p d a tin g  c o s ts .

Second, th e  tw o -s ta ge  approach, in  p ro p o s in g  wage-change equ a tions  

f o r  broad groups, a ls o  lessens th e  l ik e l ih o o d  o f  v io la t in g  th e  assum ption 

th a t  equa l numbers o f  w orkers re c e iv e  wage in c re a se s  in  each q u a r te r .

F o r those  two sub-aggregates in  w h ich  t h is  may n o t be t r u e ,  we may take  

advantage o f  p u b lis h e d  BLS da ta  on th e  numbers o f w o rke rs  in  c o l le c t iv e  

b a rg a in in g  u n its  re c e iv in g  in c re a se s  in  new ly n e g o tia te d  c o n tra c ts .  The 

a v a i la b l l t y  o f  o th e r  independent v a r ia b le s  i s  a lso  enhanced a t  t h is  le v e l 

o f  a g g re g a tio n  as compared to  a tw o - d ig i t  and t h r e e - d ig i t  SIC b a s is .

A final point relates specifically to the nature of the data base 

originally available for this thesis. With substantial effort, a set of 

seasonally adjusted gross earnings indexes were constructed for 99
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(100 minus a g r ic u ltu r e )  s e c to rs  and f o r  a u n ifo rm  sample p e r io d  1958 :1 - 

1974:2* Many s e c to rs  ( in c lu d in g  a la rg e  number o f  m anu fac tu ring ) had 

no sepa ra te  da ta  b e fo re  1958:1 and o th e rs  re q u ire d  In te r p o la t io n  o f  

annua l da ta  to  ge t back to  1958. A t a la t e r  s tage  o f  work on th e  aggre

ga te  e q u a tio n s , i t  became apparen t th a t  th e  om iss ion  o f  th e  1955-1957 

p e r io d  had a s u b s ta n t ia l in f lu e n c e  on th e  c o e f f ic ie n t  v a lu e s . Indeed, 

th e  in c lu s io n  o f  th e  e a r l ie r  d a ta  im proved th e  p r e d ic t iv e  perform ance 

f o r  th e  1975-1976 p e r io d .  Thus, i t  seems th e  tra d e  o f  th e  o r ig in a l  d is 

a g g re g a tio n  fo r  more r e l ia b le  aggregate  equ a tions  i s  w e l l  w o rth  m aking.

As any in p u t-o u tp u t  re s e a rc h e r knows, th e  q u e s tio n  o f  th e  appro

p r ia t e  in d u s t ry  d is a g g re g a tio n  is  a v e x in g  one, e s p e c ia l ly  when he may 

n o t a n t ic ip a te  a l l  th e  uses to  w h ich  th e  model w i l l  be p u t .  The scheme 

chosen he re  f o r  m odeling wage d e te rm in a tio n  by in d u s t r y ,  I  b e l ie v e ,  has 

th e  b e s t chance o f  le a d in g  to  r e l ia b le  aggregate fo re c a s ts  w h ile  s t i l l  

o f fe r in g  th e  p o te n t ia l  f l e x i b i l i t y  o f  a l lo w in g  the  model use r to  in s e r t  

h is  own o u ts id e  p ro je c t io n s  o f  wage changes f o r  d e ta i le d  in d u s t r ie s .  We 

now tu rn  to  ou r e m p ir ic a l r e s u lts  f o r  th e  aggregate wage e q u a tions  in  

t i e r  one.
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5 .2  Aggregate Wage Equations

In  t h is  s e c t io n  we develop P h i l l ip s - t y p e  wage equ a tio n s  f o r  a s in g le  

aggregate wage Index and f o r  th e  fo u r  s u b -s e c tio n s  c i te d  in  s e c t io n  5 .1 .

We focus f i r s t  on th e  e s t im a t io n  o f  a s in g le  aggregate  e q u a tio n  f o r  the  

p r iv a te  non -fa rm  economy: we app ly  th e  r e s u lts  d e r iv e d  from  th is  w ork 

in  th e  subsequent e s t im a t io n  o f  s u b -s e c to rs . The development o f  a s a t is 

fa c to ry  aggregate e q u a tio n  Is  a ls o  im p o rta n t in  i t s  own r ig h t .  As we 

s h a l l  in d ic a te  in  Chapter X , f o r  lo n g -ru n  fo re c a s ts  we s lo w ly  merge the  

re s u lts  o f  th e  s u b -s e c to r  e q u a tio n s  to  th a t  o f  th e  agg rega te .

The s u b je c t o f  wage d e te rm in a tio n  is  one area o f  economics th a t  

has to  be ana lyzed w i th in  p a r t ic u la r  h i s t o r i c a l  c ircum sta nces . An in te n 

s iv e  e f f o r t  to  deve lop a s a t is fa c to r y  aggregate wage e q u a tio n  grew o u t o f  

th e  f a i lu r e  o f  an e a r ly  v e rs io n  o f  th e  INFORUM p rice -w age  model to  t ra c k  

adequa te ly  th e  d e c e le ra t io n  o f  p r ic e s  and wages in  1975 and th e  f i r s t  

p a r t  o f  1976. There was s tro n g  evidence th a t  the  s p e c i f ic a t io n  o f  the  

wage equa tions  (e s tim a te d  f o r  fo u r  sub -agg rega tes , b u t  d i f f e r e n t  than  

these used in  th e  p re s e n t model) was th e  source o f  the  p rob lem . Accord

in g ly ,  th e  f i r s t  p a r t  o f  t h is  s e c t io n  examines s e v e ra l s ta n d a rd  wage 

e q u a tio n  s p e c i f ic a t io n s  o f  re c e n t v in ta g e  in  th e  l i t e r a t u r e  in  an a tte m p t 

to  s o r t  o u t q u a n t i ta t iv e ly  th e  fa c to rs  le a d in g  to  th e  1 9 7 5 -e a rly  1976 de

c e le ra t io n .  In  p a r t ic u la r ,  we focus on th e  im pact th a t  th e  1975 " l i g h t "  

b a rg a in in g  y e a r in  the  c o l le c t iv e  b a rg a in in g  s e c to r  may have had on the  

h o u r ly  ea rn ings  in d e x . In  a d d it io n ,  on the  b a s is  o f  h i s t o r i c a l  r e la t io n 

s h ip s , c o u ld  the  p e rso n a l income ta x  c u t enacted in  e a r ly  1975 have had 

a s ig n i f ic a n t  m ode ra ting  e f fe c t  on wage beh av io r?  F in a l ly ,  from  b o th  a 

m e th o d o lo g ic a l and th e o r e t ic a l p o in t  o f  v ie w , does th e  1972-76 expe rience
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a id  in  d is t in g u is h in g  what s o r t  o f  p r ic e  shou ld  be in  th e  wage fu n c t io n :  

the  CPI, th e  GNP p e rs o n a l consum ption d e f la to r ,  a n d /o r the  p r iv a te  non

fa rm  bus iness  GNP d e f la to r?

The f in d in g  o f  a s p e c i f ic a t io n  th a t  reasonab ly  e x p la in s  th e  1972- 

76 expe rience  (and e s p e c ia l ly  1 9 7 5 -7 6 ), o f  cou rse , i s  n o t a s u f f i c ie n t  

c o n d it io n  th a t  such a s p e c i f ic a t io n  w i l l  be s a t is fa c to r y  f o r  fo re c a s t

in g  purposes. However, g ive n  the  e x tra o rd in a ry  movements o f  p r ic e s  and 

unemployment ra te s  in  the  l a t t e r  p a r t  o f  t h is  p e r io d ,  we can have some 

degree o f  con fid ence  in  ou r wage fu n c t io n  i f  i t s  e s tim a te d  c o e f f ic ie n ts  

a re  reasonab ly  s ta b le  a f t e r  in c lu d in g  1972-76 da ta  in  th e  re g re s s io n .

Three main co n c lus ions  may be s ta te d  a t  the  o u ts e t w i th  rega rd  to  

ou r a n a ly s is  o f  th is  aggregate  s e r ie s .  F i r s t ,  the  le v e l  o f  b a rg a in in g  

a c t i v i t y  has a s ig n i f ic a n t  and reasonab ly  s ta b le  in f lu e n c e  on q u a r te r ly  

ra te s  o f  change o f  th e  p r iv a te  nonfarm  h o u r ly  ea rn in g s  in d e x . The de

c l in e  in  th e  number o f  w orkers n e g o t ia t in g  new c o n tra c ts  in  m a jo r b a rg a in 

in g  u n i ts  c o n tr ib u te d  about tw o - th ird s  o f  a p o in t  drop ( a t  annua l ra te s )  

in  grow th o f  th e  in d e x  from  m id -1974 to  the  end o f  1975.

Second, no e m p ir ic a l s u p p o rt is  found f o r  a m odera ting  in f lu e n c e  o f  

the  p e rso n a l income ta x  c u t made in  e a r ly  1975. The re s u lts  o f  p re v io u s  

s tu d ie s  w h ich have found a r o le  f o r  p e rs o n a l ta x  ra te s  in  th e  wage equa

t io n  may be b ia se d  by t h e i r  use o f  e f fe c t iv e  ta x  ra te  c o n s tru c ts ,  ra th e r  

than  measures more in s e n s i t iv e  to  th e  bus iness  c y c le .

F in a l ly ,  i t  appears th a t  a ra th e r  " o ld  fa s h io n e d " P h i l l ip s - t y p e  

e q u a tio n , c o n ta in in g  a s im p le  d is t r ib u te d  la g  o f  the  Consumer P r ic e  Index , 

does the  b e s t jo b  o f  fo re c a s t in g  th e  1974-1976 e xp e rie n ce . The GNP con

sumer e x p e n d itu re  and p r iv a te  nonfarm  bus iness  d e f la to r s  b o th  o v e rp re d ic t
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changes In  th e  ea rn ings  Index  f o r  1975 In  some s p e c if ic a t io n s  by as much 

as th re e  percen tage  p o in ts .

E qua tion  S p e c if ic a t io n  and V a r ia b le  D e f in i t io n s

The s t a t i s t i c a l  equa tions  e x p la in in g  money wage changes used he re  

a re  s im i la r  In  b a s ic  fo rm  to  o th e rs  in  th e  c u r re n t  l i t e r a t u r e  in  th a t  

excess demand f o r  la b o r  and p r ic e  changes a re  th e  p r in c ip a l  e x p la n a to ry  

v a r ia b le s .  As a p roxy f o r  excess la b o r  demand, the  unemployment ra te  f o r  

men tw e n ty - f iv e  and o ld e r  and i t s  f i r s t  d if fe re n c e  are  used. O the r 

v a r ia b le s  te s te d  d e r iv e  la r g e ly  from  th e  re c e n t w ork o f  R obert J .  Gordon. 

Gordon has p a id  s p e c ia l a t te n t io n  to  p e rso n a l and em ployer taxes  and to  

th e  type  o f  p r ic e  v a r ia b le  and a s s o c ia te d  la g s .^  In  p a r t ic u la r ,  Gordon 

has argued f o r  th e  in c lu s io n  o f  b o th  consumer and p roduce r p r ic e s  in  th e  

wage e q u a tio n , th e  l a t t e r  on grounds th a t  a r is e  in  p ro d u c t p r ic e s  in 

creases the  demand f o r  la b o r  by in c re a s in g  th e  v a lu e  o f  la b o r 's  m a rg in a l 

p ro d u c t.

New Wage Measure

The wage-change equa tions  developed he re  employ a s l i g h t  re fin e m e n t 

o f  th e  Gordon wage v a r ia b le  a d ju s te d  f o r  f r in g e  b e n e f i t s . Using unp ub lished  

q u a r te r ly  da ta  from  the  Bureau o f  Economic A n a ly s is  f o r  b o th  t o t a l  compen

s a t io n  and wages and s a la ry  paym ents, th e  m a jo r component Indexes o f  th e

^R obert J .  Gordon, " I n f l a t i o n  in  Recession and R e co ve ry ," B rook ings 
Papers on Economic A c t i v i t y , (1 9 7 1 :1 ), pp. 105-169.

^Gordon a ls o  c a r e fu l ly  e va lu a te d  a l te r n a t iv e  measures o f  la b o r  
m arket t ig h tn e s s ,  i . e . ,  unemployment r a te  f o r  h o u rs , unemployment d is p e r
s io n ,  h idden  unemployment —  in  h is  B rookings Papers a r t i c l e  (see fo o tn o te  
3 ) .  T h is  paper does n o t c o n s id e r these  more s o p h is t ic a te d  excess demand 
measures.
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BLS p r iv a te  nonfarm  aggregate h o u r ly  e a rn in g s  in dex  a re  a d ju s te d  to  in c lu d e  

em ployer p a y r o l l  taxes and f r in g e  b e n e f i ts .  That i s ,  the  s e c to r  ea rn ings  

in d e x  is  m u lt ip l ie d  by  the  r a t io  o f  t o t a l  com pensation o f  employees to  wage 

and s a la ry  income in  th e  co rrespond ing  s e c to r .  The s e r ie s  a re  then  re 

n o rm a lize d  to  a 1967 base and aggregated w ith  1967 p a y r o l l  w e ig h ts . Th is  

p rocedure  e lim in a te s  some s m a ll movements in  th e  a d ju s te d  aggregate  indexes 

w h ich  may be caused s im p ly  by  s h i f t s  between s e c to rs  w i th  h ig h  and low  

r a t io s  o f  f r in g e  b e n e f i ts  to  wages. The wage v a r ia b le  thus c o n s tru c te d  

extends from  1954:1 th rough  1976:1 . D e ta i ls  o f  t h is  p rocedure  a re  de^- 

s c r ib e d  in  Appendix V -A . The dependent v a r ia b le  in  a l l  equ a tio n s  is  the  

q u a r te r ly  percen tage change o f  the  wage in d e x  expressed as an annual 

ra te .

N e g o tia t io n s  V a r ia b le

A p r in c ip a l  new independent v a r ia b le  cons ide red  in  t h is  s tu d y  is

th e  number o f  w orkers in  m a jo r c o l le c t iv e  b a rg a in in g  u n i ts  (1 ,000  w o rke rs

o r  more) f o r  w h ich c o n tra c ts  a re  n e g o tia te d  in  th e  c u r re n t  q u a r te r

( la b e le d  NG) • The data  is  ta b u la te d  on a q u a r te r ly  b a s is  by  BLS and
5

p u b lis h e d  in  C u rre n t Wage Developm ents. Presum ably, th e  p o s s ib le

5
Separate q u a r te r ly  t o ta ls  have been p u b lis h e d  by BLS o n ly  f o r  years 

s in c e  1968. P r io r  to  1968, cu m u la tive  summaries f o r  th re e -m o n th , s ix -m o n th , 
n ine -m o n th , and annua l p e r io d s  were used to  in f e r  q u a r te r ly  m agnitudes.
These e a r l ie r  da ta  were n o t  always p u b lis h e d  in  C u rre n t Wage Developm ents; 
BLS press re le a se s  and th e  M on th ly  Labor Review were used as supplem entary 
sou rces . The v a r ia b le  i t s e l f  is  d e fin e d  as th e  number o f  w orkers a f fe c te d  
by w a g e -ra te  a c t io n s ;  t h is  in c lu d e s  some w o rke rs  whose wages may n o t have 
been Increased  in  th e  q u a r te r  (a lth o u g h  whose supp lem en ta l b e n e f i ts  may have 
been in c re a s e d ). In  1966, BLS extended coverage to  in c lu d e  c o n tra c ts  in  
c o n s tru c t io n  and f in a n c e , In su ra n ce , and r e a l e s ta te .  S ince c o n s tru c t io n  
is  th e  p redom inant p o r t io n  o f  t h is  a d d it io n ,  and sepa ra te  da ta  f o r  i t  a re  
p u b lis h e d  s in c e  1968; th e  more re c e n t aggregate da ta  a re  d e fin e d  to  exc lude  
c o n s tru c t io n .
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e f fe c t  o f  d isco n tin u o u s  nuiobers o f  w orkers a f fe c te d  by  m a jo r un io n  

s e ttle m e n ts  has n o t ga ined  a t te n t io n  in  aggregate  wage resea rch  because 

u s u a lly  no more than  f iv e  m i l l io n  w o rke rs  o u t o f  a t o t a l  p r iv a te  nonfarm  

w o rk fo rc e  (p ro d u c tio n  and n o n su p e rv iso ry  w o rke rs ) o f  f i f t y  m i l l io n  ( in  

1973) re n e g o tia te  c o n tra c ts  in  any c a le n d a r y e a r .  However, a t  le a s t  

one p re v io u s ly  p u b lis h e d  s tudy  in c o rp o ra te d  such a v a r ia b le  f o r  a 

s l i g h t l y  le s s  a g g re g a tiv e  purpose. George deM enil and Ja red  E n z le r  re 

p o rte d  m oderate success w ith  a n e g o t ia t io n s  term  in  a 1970 wage e q u a tio n  

e x p la in in g  compensation p e r manhour in  a s e c to r  com pris ing  m in in g , manu

fa c tu r in g ,  t r a n s p o r ta t io n ,  consnunlcations, and u t i l i t i e s . * *

Employer and Employee Taxes

One o f  th e  new fe a tu re s  in tro d u c e d  by Gordon, a t  le a s t  in  term s o f  

U .S . wage re s e a rc h , was th e  sym m etric tre a tm e n t o f  em ployer p a y r o l l  taxes 

and p e rso n a l employee taxes as elements th a t  may ra is e  b e fo re - ta x  wage 

ra te s  in  the  s h o r t  ru n . The s h o r t - ru n  im pact o f  s o c ia l s e c u r i t y  ta x  

ra te s  i s  o b v io u s , s in c e  th e  Gordon wage measure was in c lu s iv e  o f  em ployer 

ta x e s . However, th e  Gordon h yp o th e s is  is  th a t  much o f  th e  em ployer ta x  

may be s h i f te d  backward by em ployers on to  employees in  subsequent q u a r te rs ,  

as employers seek to  re -e s ta b lis h  wage costs  th a t  they w ould  have in 

cu rre d  b e fo re  th e  r is e  in  p a y r o l l  ta x  ra te s .

^deM en il, George and Jared E n z le r , "P r ic e s  and Wages in  th e  FR-MIT- 
PENN E conom etric  M o d e l,"  in  O tto  E c k s te in  ( e d . ) ,  The Econom etrics o f  P r ic e  
D e te rm in a tio n . a con fe rence  sponsored by the  Board o f  Governors o f  th e  
F ed e ra l Reserve System and th e  S o c ia l Science Research C o u n c il, (Board o f  
G overnors, 1972), pp. 277-308. deM en il and E n z le r  re p o r t  th a t  t h e i r  
n e g o t ia t io n s  v a r ia b le  was th e  number o f  employees covered by un ion  con
t r a c ts  com pris ing  10,000 employees whose c o n tra c t  was n e g o tia te d  in  th e  
q u a r te r .  S ince t h e i r  v a r ia b le  covered la r g e r  b a rg a in in g  u n its  than  th e  
one f o r  t h is  s tu d y , i t s  q u a r te r* - to -q u a r te r  v a r ia t io n  is  much g re a te r .

)
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The in f lu e n c e  o f  employee s o c ia l  s e c u r ity  and p e rs o n a l income taxes 

upon wage ra te s  is  c o n tin g e n t on a p o s i t iv e  e la s t i c i t y  o f  la b o r  supp ly  

w ith  re sp e c t to  a f t e r - t a x  ra te s .  F o r any g ive n  le v e l o f  gross e a rn in g s , 

an in c re a s e  in  the  ta x  ra te  w o rkers  pay d r iv e s  a wedge between n e t and 

gross wage ra te s .  The consequence o f  a ta x  r is e  w i l l  be an upward s h i f t  

in  th e  su p p ly  schedule w h ich  w i l l  r e s u l t  in  in c rea ses  in  g ross wage ra te s .  

In  the  1971 Gordon paper, "em ployee11 and "em p lo ye r" ta x  v a r ia b le s  a re  

c o n s tru c te d  so as to  p e rm it in te r p r e ta t io n  o f  th e  amount o f  t a x - s h i f t in g .  

That i s ,  b o th  v a r ia b le s  a re  expressed as grow th ra te s  o f  1 /1 - T ) , in  w h ich 

T is  d e fin e d  as th e  average ta x  r a te .

A p o s s ib le  b ia s  may e x is t  in  e m p ir ic a l im p le m e n ta tio n  o f  these  ta x  

v a r ia b le s  s in c e  they  a re  d e fin e d  as e f fe c t iv e  ra te s  computed from  aggre

ga te  da ta  r a th e r  than  s ta tu to r y  ra te s .  F o r th e  em ployer p a y r o l l  ta x  th is  

may n o t be as s e r io u s  a prob lem  as th e  e f fe c t iv e  ra te  i s  d e fin e d  as the  

r a t io  o f  o n e -h a lf  o f  fe d e ra l p lu s  s ta te  and lo c a l  s o c ia l  s e c u r ity  ta x  

revenue d iv id e d  by t o t a l  wage and s a la ry  payments. G e n e ra lly , t h is  w ould 

respond o n ly  to  changes in  th e  s o c ia l s e c u r i t y  c o n t r ib u t io n  ra te  and le v e l 

o f  maximum e a r in g s . However, th e re  may be s p u rio u s  changes due to  in 

c re a s in g  coverage o f  the  w ork fo rc e  and c y c l ic a l  employment m ix  as w orkers 

in  h ig h  and low  wage s e c to rs  a re  taxed  a t  d i f f e r e n t  e f fe c t iv e  ra te s .

On th e  o th e r  hand, one must s e r io u s ly  q u e s tio n  th e  Gordon p e rso n a l 

ta x  ra te  s e r ie s  s in c e  i t  in c o rp o ra te s  th e  c y c l ic a l  e f fe c ts  o f  the  p ro 

g re s s iv e  income ta x  and t r a n s fe r  payments as w e l l  as u n d e r ly in g  changes 

in  le g a l ra te s .  I t  is  d e fin e d  as th e  average o f  th e  em ployer ra te  (as 

d iscussed  above, b u t now re fe rs  to  th e  employee p o r t io n  o f  th e  s o c ia l  

s e c u r ity  ta x  payments) and a r a t io  computed by  d iv id in g  fe d e ra l p lu s  

s ta te  and lo c a l  p e rso n a l and n o n ta x  payments by  p e rso n a l income.
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The c o m p le x ity  o f  the  c u r re n t  in d iv id u a l  income ta x  law  makes the  

id e n t i f ic a t io n  o f  a s ta tu to r y  ta x  ra te  p r a c t ic a l ly  im p o s s ib le . However, 

f o r  t h is  s tu d y  we argue th a t  the  e f fe c t iv e  ra te  f o r  a " t y p ic a l "  w o rke r 

may be re le v a n t  in  the  aggregate wage e q u a tio n . Such da ta  is  p repared 

by th e  Bureau o f  Labor S ta t is t ic s  in  i t s  s e r ie s  f o r  gross and spendable 

w eekly  e a rn ings  f o r  p ro d u c tio n  o r  n o n su p e rv iso ry  w o rk e rs . BLS computes 

th e  s o c ia l  s e c u r ity  and F ed e ra l w ith h o ld in g  taxes f o r  two t y p ic a l  w o rke rs . 

The s e r ie s  employed he re  a p p lie s  to  a w o rke r In  th e  p r iv a te  nonfarm  

economy w ith  average e a rn in g s  and th re e  dependents.

To i l l u s t r a t e  th e  re la t io n s h ip  between th e  e f fe c t iv e  (PERTAXF) ta x  

ra te  and the  " s ta tu to r y "  ra te  taken  from  th e  BLS source  (PERTAX), the  

fo llo w in g  s im p le  re g re s s io n  on q u a r te r ly  da ta  was e s tim a te d :

lo g  PERTAXF -  .0692 +  .515 lo g  PERTAX 

(1 4 .3 ) (3 .3 )

+  .204 PERTAX_1 +  .124 PERTAX_2 

(1.0) (.8)
+  .0875 (1/UNEM20) 1954:2 -1971:2

(1 1 .0 )

It2 *  .937 , S .E. *  .0065, D.W. -  .65

Both ta x  ra te s  were expressed in  th e  fo rm  1 / ( 1 - T ) ,  th e  fo rm  in  which 

they  are  en te re d  in to  the  wage e q u a tio n .

The re g re s s io n  c le a r ly  shows th e  presence o f  c y c l i c a l  in f lu e n c e  

in  the  expected d i r e c t io n  on th e  e f fe c t iv e  s e r ie s  w ith  th e  unemployment 

te rm . In  a d d it io n ,  th e  lo n g - ru n  e la s t i c i t y  o f  th e  e f fe c t iv e  s e r ie s  w ith  

re s p e c t to  th e  ra te  is  ne a r u n i ty .  The presence o f  th e  la g s  may be



115

a t t r ib u te d  to  p e rso n a l ta x  payments th a t  a re  made on th e  b a s is  o f  

q u a r te r ly  d e c la ra t io n s  ra th e r  than  th rough  w ith h o ld in g .

P ric e s

The p re ce d in g  two v a r ia b le s  a re  p la u s ib le  re fin e m e n ts  to  a s tanda rd  

wage e q u a tio n , b u t  any modern e m p ir ic a l s tu d y  o f  wages f a i l s  o r  succeeds 

on th e  b a s is  o f  i t s  tre a tm e n t o f  p r ic e s .  The a r ra y  o f  p r ic e  v a r ia b le s  

employed in  th e  l i t e r a t u r e  is  seem ing ly  e n d le s s : th re s h o ld  v a r ia b le s ,  

p r ic e s  in te r a c t in g  w ith  o th e r  v a r ia b le s ,  p r ic e s  whose la g s  v a ry  from  one 

q u a rte r  to  s ix  y e a rs , su rvey measures o f  expected p r ic e s ,  consumer 

p r ic e s ,  p rodu ce r p r ic e s ,  e tc .  And, o f  cou rse , th e  item s in  th e  l i s t  

above are  n o t m u tu a lly  e x c lu s iv e . We have r e s t r ic t e d  o u r a t te n t io n  to  

s ta n d a rd  s p e c i f ic a t io n s  in v o lv in g  the  CPI, th e  GNP pe rso n a l consum ption 

d e f la to r s ,  and a f ix e d  w e ig h t p r iv a te  non farm  o u tp u t d e f la to r . ^  T h is  

most p o p u la r c u r re n t method o f  e n te r in g  p r ic e  term s in  th e  wage e q u a tio n
Q

Is  by  use o f  d is t r ib u te d  la g s  and we s h a l l  fo l lo w  th a t  approach h e re .

The b a s ic  s p e c i f ic a t io n  is  a tw e lv e -q u a r te r  p o ly n o m ia l la g  o f  degree 3,

The fix e d -w e ig jh t p r iv a te  non farm  d e f la to r  was c o n s tru c te d  w ith  1963 
e x p e n d itu re  w e ig h ts  (and 1972 benchmark N a tio n a l Accounts d e f la to r s )  
s im i la r  to  th e  manner d e sc rib e d  by Gordon ( fo o tn o te  3) p . 154. The 
e m p ir ic a l d if fe re n c e s  by u s in g  th e  p u b lis h e d  im p l i c i t  p r iv a te  nonfarm  
d e f la to r  ve rsus  th e  f ix e d  w e ig h t s p e c i f ic a t io n  were s ig n i f ic a n t .  The 
p u b lis h e d  v e rs io n  produced a la g  shape whose maximum w e ig h t d id  n o t 
o c cu r u n t i l  q u a r te r  t - 5 ;  th e  f ix e d -w e ig h t  s p e c i f ic a t io n  gave a reasonab le  
p a t te rn  o f  m o n o to n ic a lly  d e c l in in g  w e ig h ts , 

g
From a v a ila b le  evidence in v o lv in g  survey measures o f  expected 

p r ic e s ,  th e re  appears to  be b o th  e x p e c ta t io n a l and "c a tc h -u p "  elements 
o f  feedback from  p r ic e s  to  wages. As such , o u r in te r p r e ta t io n  o f  the  
d is t r ib u te d  la gs  o f  p a s t p r ic e s  is  th a t  such la g s  do n o t se rve  s o le ly  
as p ro x ie s  f o r  expected p r ic e  change.
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w ith  zero w e ig h t assigned to  q u a r te r  " t - 1 3 . n In  a d d it io n ,  s e v e ra l 

equa tions  in v e s t ig a t in g  th e  s ig n if ic a n c e  o f  b o th  consumer p r ic e  in d e x  

(CPI) and th e  p r iv a te  nonfarm  d e f la to r  (PNFD), employ s h o r te r  la g s  

c o n s tru c te d  w ith  f ix e d  w e ig h ts  o f  .4 ,  .3 ,  .2 ,  and .1 .  In  a l l  cases 

th e  c u r re n t  q u a r te r 's  i n f l a t i o n  ra te  is  exc luded from  th e  re g re s s io n .

Sample P e rio d

A lth ough  re g re s s io n s  may be ru n  o v e r many a l te r n a t iv e  sample 

p e r io d s , in  t h is  paper we fo l lo w  a common, re c e n t p ra c t ic e  o f  end ing  one 

sample p e r io d  im m ed ia te ly  b e fo re  th e  1971 w a g e -p rice  c o n t ro ls .  A m a jo r 

te s t  in  d i f f e r e n t ia t in g  among v a r io u s  s p e c if ic a t io n s  is  the  s t a b i l i t y  o f  

th e  c o e f f ic ie n t  es tim a tes  when the  p e r io d  is  extended th ro ugh  1976:1 .

The i n i t i a l  p e r io d  is  g e n e ra lly  1954:1 , a lth o u g h  s e v e ra l equa tions  a re  

e s tim a te d  from  1958:1 to  t e s t  t h e i r  s e n s i t i v i t y  to  om iss ion  o f  th e  

1955-1957 in f l a t i o n .

E m p ir ic a l R e su lts

The re s u lts  o f  re g re s s io n  a n a ly s is  f o r  f iv e  s p e c i f ic a t io n s  employ

in g  d is t r ib u te d  lags  o f  consumer p r ic e s  a re  shown in  Tab le V - l .  F o r each 

e q u a tio n  (excep t e q u a tio n  4) e s tim a te d , the  l i n e  marked "a "  r e fe rs  to  a 

1954 :2 -1971 :2  sample p e r io d . The subsequent l i n e  marked " b "  shows the  

e s tim a tes  f o r  an extended sample p e r io d  to  1976:1 .

E q ua tion  la  uses a tw e lv e -q u a r te r  d is t r ib u te d  la g  f o r  th e  t o t a l  

Consumer P r ic e  Index : th e  sum o f  w e ig h ts  is  shown under the  column 

la b e le d  PRICE. SSRATE is  the  t a x - m u l t ip l ie r  fo rm  o f  th e  OASDHI em ployer 

c o n t r ib u t io n  ra te  ( i . e . ,  p e rc e n t change in  1 /1 -T ) .  I t  was o r ig in a l ly  

e s tim a te d  by e n te r in g  the  c u r re n t  and fo u r  lagged  q u a r te r ly  v a lu e s , b u t



TABLE V - l

Wage Equations fo r Private Nonfarm Economy Using Consumer Prices®

Sum of Personal
Weights or Tax Rate

Constant Price 9 S RATE PERTAX UNEM25 UNEMCHG GUIDE NG C0NPER R S.E. D.W.

la .037
(4.4)

.676
(7.4)

.743
(4.6)

• 002b -.0046
(4.3)

-.0051
(1.7)

-.0060
(2.1)

.131d .799 .0072 2.07

lb .039
(5.9)

.750
(5.6)

.806 .001c -.0049
(5.2)

-.0039
(1.4)

-.0067
(2.5)

.119 -.0006
(.3)

.855 .0079 1.81

2a .039
(4.9)

.671
(6.7)

.668
(4.7) (4.3)

-.0046
(1.7)

-.0051
(2.6)

-.0064
(2.6)

.115 .796 .0073 2.09

2b .040
(6.5)

.732
(13.2)

.773
(5.5)

-.0051
(5.4)

-.0027
(1.0)

-.0069
(2.8)

.120 -.0004
(.2)

.856 .0079 1.80

3a .053
(9.6)

.560
(5.9)

.756
(5.3)

-.0048
(4.3)

-.0059
(1.9)

-.0093
(4.1)

.776 .0076 1.72

3b .053
(12.2)

.645
(12.5)

.754
(5.6)

-.0046
(4.8)

-.0038
(1.3)

-.0093
(3.9)

-.0010
(.5)

.842 .0083 1.51

4a .029
(3.8)

.925
(8.5)

.596
(4.5)

-.0028
(2.8)

-.0077
(2.4)

-.0023
(1.0)

.113 .869 .0061 2.38

4b .035
(6.7)

.802
(13.3)

.757
(5.5)

-.0060
(5.0)

.0020
(.7)

.0050
(1.9)

.128 -.0015
(.9)

.878 .0076 1.80

5a .026
(2.7)

1.038
(7.4)

.689
(4.3)

-.0039
(3.9)

-.0073
(1.4)

-.0036
(1.5)

.119 .800 .0072 2.13

5b .040
(6.6)

.847
(11.3)

.793
(6.1)

-.0055
(5.7)

-.0035
(1.2)

-.0065
(2.6)

.092 .855 .0079 1.82

6a .041
(5.3)

.445
(2.5)

.614
(4.3)

THRESH
.368

(1.8)
-.0040

(4.1)
-.0028

(1.0)
-.0054

(2.3)
.115 .796 .0071 2.01

6b .041
(5.2)

.706
(4.5)

.738
(5.5)

.093
(.6)

-.0046
(4.9)

-.0006
(.2)

-.0064
(2.5)

.116 -.0001
(.1)

.846 .0081 1.69
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F oo tno tes -  TABLE V - l

aFor a l l  s p e c if ic a t io n s  (excep t 4) th e  l i n e  marked "a "  r e fe rs  to  a 1954 :2 -1971 :2  sample p e r io d . The 
subsequent l i n e  marked "b "  uses an extended sample to  1976 :1 . E qua tion  4 beg ins  in  1958 :1 .

bsum o f  c o e f f ic ie n ts  f o r  c u r re n t  and th re e  lagged q u a rte rs .  In d iv id u a l c o e f f ic ie n ts  and t - s t a t i s t i c s  
a re  as fo llo w s :  PERIAX ( t - 0 ) : - .0 6 7  (1 2 ) ;  ( t - 1 ) :  .037 ( . 6 ) ;  ( t - 2 ) : - .0 6 6 0  ( 1 .0 ) ;  ( t - 3 ) :  .098 ( 1 .4 ) .

cSame as n o te  b , b u t f o r  f u l l  same p e r io d .  In d iv id u a l c o e f f ic ie n ts  and t - s t a t l s t l c s  a re :
( t - 0 ) :  - .0 5 5 9  ( 1 .1 ) ;  ( t - 1 ) :  .0097 ( . 2 ) ; , ( t - 2 ) :  - .0 0 1 9  ( . 1 ) ;  ( t - 3 ) :  .0491 ( 1 .0 ) .

^Sum o f  c o e f f ic ie n ts  f o r  c u r re n t  and two lagged p e r io d s . See T ab le  3 f o r  in d iv id u a l c o e f f ic ie n ts  and 
t - s t a t l s t i c s .
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th e  same d i f f i c u l t y  as re p o rte d  by  Gordon, was encounte red . That I s ,  

th e  sum o f  th e  w e ig h ts  f o r  th e  lagged term s In v a r ia b ly  im p lie d  th a t  

em ployers s h i f t e d  more o f  an in c re a s e  in  th e  s o c ia l s e c u r ity  ta x  on to  

employees than  the  i n i t i a l  change in  th e  ta x .  As a r e s u l t ,  th e  Gordon 

p rocedure  was fo llo w e d  by Im posing th e  fo l lo w in g  la g  p a t te rn :  1 .0 ,  - . 4 ,  

- . 3 ,  - . 2 ,  - . 1 .  That i s ,  th e  SSRATE v a r ia b le  in  Tab le  V - l  i s

SSRATEt  = 1.0Rt  -  .4Rt - 1  -  .3Rt _ 2 -  .2Rfc_ 3 - j . R ^

where Rt  is  th e  a n n ua lized  percen tage change in  1 / ( 1 -T ) •

Some may q u e s tio n  why the  c o e f f ic ie n ts  on SSRATE u n ifo rm a ly  f a l l  

s ig n i f ic a n t l y  be low  one in  Tab le V - l .  On th e  b a s is  o f  supp lem entary re 

g re s s io n s , i t  appears th a t  s ig n i f ic a n t  s h i f t in g  on to  employees ("back

w a rd " s h i f t in g )  takes p la c e  in  th e  same q u a r te r  as th e  ta x  In c re a s e . The 

c u r re n t  change In  the  ta x  r a te  in  an e q u a tio n  e x p la in in g  o n ly  th e  h o u r ly  

e a rn ings  in d e x  ( i . e . ,  n o t in c lu d in g  em ployer taxes and f r in g e s ) ,  ta kes  on 

a v a lu e  o f  a p p ro x im a te ly  - .2 0 .  There is  a ls o  some ev idence th a t  the  

grow th ra te s  o f  o th e r  la b o r  income ( f r in g e s )  i s  a ls o  re ta rd e d  in  q u a rte rs  

o f  in c re a se s  in  the  s o c ia l s e c u r ity  ta x ; Gordon c o n s tra in e d  th e  co

e f f i c ie n t  o f  h is  em ployer ta x  ra te s  to  u n i ty  on the  prem ise th a t  h o u r ly  

ea rn ings  a re  f ix e d  in  the  s h o r t  ru n .  However, in c re a se s  in  s o c ia l 

s e c u r ity  ta x  have u s u a lly  been announced w e l l  in  advance o f  t h e i r  im p le 

m e n ta tio n  and w o rke rs  whose wages w ould be a d ju s te d  in  th e  q u a r te r  o f  the  

ta x  in c re a s e  may be a f fe c te d  a d ve rse ly  by  backward s h i f t in g  ( in  a d d it io n

9

Gordon, op. c i t .
9
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to  th e  reduced n e t  wage due to  th e  h ig h e r  employee p o r t io n  o f  th e  t a x ) . ^

The re s u lts  o f  th e  p e rs o n a l ta x  v a r ia b le  were d is a p p o in t in g .  W ith o u t 

know ing th e  p re c is e  la g  th rough  w h ich  such taxes may in f lu e n c e  wage 

d e c is io n s , th e  contemporaneous and th re e  lagged  c o e f f ic ie n ts  were f r e e ly  

e s tim a te d . The sum o f  the  w e igh ts  is  s l i g h t l y  p o s i t iv e ,  b u t as fo o tn o te  b 

to  ta b le  V - l  d is p la y s ,  th e re  is  no p la u s ib le  la g  p a t te rn .  The F“ S t a t i s t i c  

f o r  th e  fo u r  c o e f f ic ie n ts  taken to g e th e r  is  1 ,2 7 , f a l l i n g  be low  th e  f iv e  

p e rc e n t s ig n if ic a n c e  le v e l  o f  2 ,55 ,

S ince th e  th e o r e t ic a l  case f o r  th e  employee ta x  v a r ia b le  re s ts  

s u b s ta n t ia l ly  on th e  same ground as th a t  f o r  in c lu d in g  consumer p r ic e s ,  

one cannot d e f in i t e ly  conclude th a t  changes in  p e rso n a l Income taxes 

w i l l  neve r u l t im a te ly  a f fe c t  g ross wages ra te s .  However, the  evidence 

h e re  is  th a t  th e re  is  no s ta b le  s h o r t - ru n  re la t io n s h ip  th a t  may be use

f u l  i n  a p o lic y -m a k in g  c o n te x t,  c o n tra ry  to  what Gordon found .

The re m a in ing  columns o f  Tab le  V - l  a re  f a i r l y  s e lf -e x p la n a to ry  

(w ith  the  e x c e p tio n  o f  the  one la b e le d  CONPER). UNEM25 and UEMCHG 

are  th e  le v e l  and f i r s t  d i f fe re n c e  o f  the  employement r a te  f o r  men 

tw e n ty - f iv e  and o ld e r .  The f i r s t  d i f fe re n c e  te rm  is  o n ly  m a rg in a lly

In  a d d it io n  to  th e  s ta tu to r y  s o c ia l s e c u r ity  ta x  r a te ,  an e f fe c 
t i v e  ra te  s e r ie s  was a ls o  t r i e d .  The e f fe c t iv e  r a te  was computed by 
m aking q u a r te r ly  es tim a te s  o f  the  employeee and em ployer c o n tr ib u t io n s  
f o r  fe d e ra l government employees and ded uc ting  th e  es tim a te s  from  q u a r te r ly  
re c e ip ts  f o r  fe d e ra l s o c ia l Insu rance  c o n t r ib u t io n s .  (Survey o f  C u rre n t 
B u s ine ss , Tab le  3 .1 ) .  The e f fe c t iv e  ra te  was d e fin e d  as o n e -h a lf  the  re 
s u l t in g  s e r ie s  d iv id e d  by t o t a l  wages and s a la r ie s  f o r  th e  p r iv a te  economy. 
The cons t r a in e d - la g  ta x  v a r ia b le  u s in g  th e  s ta tu to r y  ra th e r  than the  
e f fe c t iv e  ra te  was used s in c e  i t  produced s l i g h t l y  h ig h e r  c o e f f ic ie n ts  
and re g re s s io n  f i t s .
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s ig n i f ic a n t  In  la ;  I t s  b e s t perform ance Is  I n  an e q u a tio n  s u b s t i tu t in g  

the  GNP p e rs o n a l consum ption d e f la to r  f o r  the  CPI (4 a ) . The GUIDE v a r i 

ab le  is  a dummy fo r  the  Kennedy-Johnson gu ldep os t p e r io d . ^  I t  is  

s t a t i s t i c a l l y  s ig n i f ic a n t  in  n e a r ly  a l l  equ a tions  a ltho ugh  i t s  n u m e rica l 

m agnitude is  s e n s i t iv e  to  the  e x c lu s io n  o f  th e  n e g o tia t io n s  v a r ia b le  and 

the  cho ice  o f  p r ic e  in d e x .

The va lues  in  the  column headed NG are th e  sum o f  the  c o e f f ic ie n ts  

on the  number o f  employees n e g o t ia t in g  in  th e  c u r re n t  and two p re v io u s  

q u a rte rs  ( a c tu a l ly ,  number o f  employees x  .0 0 0 1 ). The th re e  c o e f f ic ie n ts  

are shown s e p a ra te ly  in  Tab le V -3 . A l l  th re e  a re  re ta in e d  even though o n ly  

the  one q u a r te r  lagged te rm  is  s ig n i f ic a n t  a t  the  f iv e  p e rc e n t le v e l .  The 

j o i n t  F is  4 .40 versus a f iv e -p e rc e n t  c r i t i c a l  v a lu e  o f  2 .7 8 . The imp11^ 

c a t io n s  o f  the  s iz e  o f  th e  n e g o tia t io n s  c o e f f ic ie n t  on the  1972-1976:1 

wage h is to r y  w i l l  be d iscussed  a f t e r  re v ie w in g  a l l  o f  the  es tim a te d  

s p e c i f ic a t io n s .

The reade r may be w ondering a t  o u r n e g le c t o f  any d is c u s s io n  as 

to  th e  a p p ro p r ia te  n o rm a liz a t io n  o f  the  n e g o tia t io n s  v a r ia b le .  Tha t i s ,  

th e  e f fe c t  on an aggregate  wage in d e x  in  a p a r t ic u la r  q u a r te r  by those 

employees n e g o t ia t in g  in  th a t  q u a r te r  depends on the  p ro p o r t io n  o f  t o t a l

wages th a t  they  re p re s e n t as w e l l  as th e  m agnitude o f  g e n e ra l wage

12s e ttle m e n ts  a t  th e  t im e . For o u r p a r t ic u la r  sample, the  s e c u la r  e f f e c t

^*The g u id p o s t dummy takes th e  va lues  o f  1 .0  f o r  1962:2 th rough  
1966 :2 , .5 f o r  1966 :3 , and 0 .0  e lsew here .

12S evera l crude a ttem pts  to  a d ju s t th e b a rg a in in g  v a r ia b le  were to  
m u lt ip ly  i t  b y : (1 ) a s im p le  1 2 -q u a rte r  average o f  p re v io u s  p r ic e  changes 
and (2) th e  re c ip ro c a l o f  a fo u r -q u a r te r  moving average o f  th e  unemployment 
r a te .  Both these m u l t ip l ic a t iv e  v a r ia b le s  produced in f e r io r  s t a t i s t i c a l  
r e s u lts  than  s im p ly  NG e n te re d  a lone .
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o f  these  two in flu e n c e s  a re  in  opposing d ir e c t io n s .  The a b so lu te  number 

o f  employees b a rg a in in g  in  m a jo r u n its  (1 ,000 o r  more) i f  a n y th in g , shows 

a n e g a tiv e  tre n d  from  1954-1976; t h e i r  r e la t iv e  sh a re , o f  cou rse , would 

drop even more r a p id ly .  On the  o th e r  hand, th e  s e c u la r  tre n d  in  wage 

in f l a t i o n  ra te s  is  p o s i t iv e ,  w ith  th e  1974 p e r io d  o b se rv in g  wage in c rea ses  

n e a r ly  double o f  any o th e r in  the  sample p e r io d . One cou ld  presum ably 

t r y  to  a d ju s t f o r  these fa c to r s ,  b u t no r ig o ro u s  a tte m p t was made h e re .

A f i r s t  reason Is  th a t  one cannot be co m p le te ly  su re  th a t  p a tte rn s  o f  

un ion  b a rg a in in g  have remained c o n s ta n t ove r the  sample p e r io d .  That i s ,  

i f  th e re  is  a tendency toward more lo c a l  (and s m a lle r)  b a rg a in in g  arrange

ments —  b u t  whose t im in g  may fo l lo w  th a t  o f  m a jor n a t io n a l agreements —  

then  a lth o u g h  the  number o f  w orkers in  m ajor n a t io n a l agreements may 

d e c lin e ,  t h e i r  e f fe c t iv e  In flu e n c e  on an aggregate wage in d e x  has n o t .  

Secondly, the  ad justm ents to  account f o r  th e  p r e v a i l in g  i n f l a t i o n  ra te  

would be h ig h ly  tenuous. Much o f  the  im pact o f  p r ic e  in c re a s te s  In  the  

c o l le c t iv e  b a rg a in in g  s e c to r  is  th rough  e s c a la to r  c la u se s , f o r  which the  

im pact on the  wage in d e x  is  much more con tinuous  than  th a t  from  n e g o tia te d  

in c re a s e s .

One aspect o f  the  e m p ir ic a l r e s u lts  suggests th a t  no gross b ia s  is  

caused by s im p ly  e n te r in g  the  number o f  employees. The c o e f f ic ie n ts  e s t i 

mates f o r  NG a re  reasonab ly  s ta b le  a f te r  the  1971:3 -1976:1  p e r io d  is

13added w ith  i t s  s h a rp ly  h ig h e r  ra te s  o f  i n f l a t i o n .

^ S e e  J . Johnston and M. T im b re l l,  "E m p ir ic a l Tests  o f  a B a rg a in in g  
Theory o f  Wage Rate D e te rm in a tio n ,"  M anchester School o f  Economic and 
S o c ia l S tu d ie s , June, 1973, pp. 141-167, f o r  a d is c u s s io n  o f  why the  s im p le  
p ro p o r t io n  o f  w orkers n e g o t ia t in g  in  th e  p e t io d  may be an a p p ro p r ia te  re 
g re sso r in  e x p la in in g  a wage in d e x  f o r  w orkers w ith  d i f f e r e n t  c o n tra c t 
le n g th s .
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In  a d d it io n  to  the  n e g o tia t io n s  c o e f f ic ie n ts ,  the  rem a in ing  e s t i 

mates in  e q u a tio n  la  are  reasonab ly  s ta b le  as the  sample is  extended to  

1976 :1 . The p r ic e  c o e f f ic ie n t  r is e s  by about 14 p e rc e n t and the  s o c ia l  

s e c u r ity  ta x  c o e f f ic ie n t  Increases s l i g h t l y  as th e  1973:1 in c re a s e  in  

the  OASDHI c o n t r ib u t io n  ra te  is  added to  the  sam ple. In  s p i te  o f  th e  

fa c t  th a t  the  unemployment te rm  is  en te re d  l in e a r ly ,  i t s  c o e f f ic ie n t  

s t i l l  f a l l s  s l ig jh t ly  as the  re g re s s io n  a tte m p ts  to  e x p la in  the  1975-1976 

d e c e le ra t io n . The phenomenon is  more pronounced in  s p e c if ic a t io n s  n o t 

u s in g  the  CPI.

■Rro a d d it io n a l v a r ia b le s  to  account f o r  the  e f fe c ts  o f  th e  1971- 

1974 wage p r ic e  c o n t ro l program  were a ls o  in c lu d e d  in  th e  extended sample 

p e r io d  re g re s s io n s . The f i r s t  is  a dummy v a r ia b le  w ith  va lu e s  1 and -1  

f o r  th e  wage fre e z e  and wage re le a s e  q u a rte rs  o f  1971:4 and 1972 :1 . The 

c o e f f ic ie n ts  a re  n o t  d is p la y e d  in  Tab le  V - l  s in c e  th e  e s tim a tes  were a l l  

h ig h ly  In s e n s it iv e  to  a l te r n a t iv e  s p e c i f ic a t io n s .  The e s tim a te s  were a l l  

nea r - .0 4 5  w ith  a s tanda rd  e r r o r  o f  .006 . That is  the  fre e z e  re ta rd e d  

wage grow th by 4 .5  p e rc e n t p e r y e a r f o r  one q u a r te r .  The second v a r ia b le  

is  a ls o  a dummy designed to  p ic k  up th e  t r a n s i t o r y  e f fe c ts  o f  Phases 1 -1V , 

and th e  d e c o n tro l p e r io d . S ince th e  c o n t ro l phases were v e ry  b r i e f ,  any 

a tte m p t to  measure the  im pact f o r  each w ould be f u t i l e .  As a r e s u l t ,  the  

dummy v a r ia b le  c o n s tru c te d  is  a k in  to  th a t  used by W achter in  w h ich  th e  

e f fe c t  o f  th e  e n t i r e  c o n tro ls  p e r io d  is  assumed to  be e s s e n t ia l ly  t r a n s i

t o r y . ^  The v a r ia b le  used h e re , CONPER ( f o r  c o n tr o l  p e r iod) takes on the  

fo l lo w in g  v a lu e s :

^  ̂ M ichae l W achter, "The Changing C y c l ic a l Responsiveness o f  Wage 
I n f l a t io n " ,  B rook ings Papers on Economic A c t i v i t y » (1 9 7 6 :1 ) , pp . 115-168. 

W achter d id  n o t p u b lis h  th e  va lues  o f  h is  dummy v a r ia b le ;  th e  va lues  used 
he re  assume Phase I  was more r e s t r i c t i v e  than  the  succeed ing  phases o f  
c o n t r o ls .
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CONPER Va lue Number o f  Q uarte rs

1971:3 .67 * 1 .67

1971:4 -1972 :4 1.0 * 5 5.00

1973:1 -1974 :1 .50 * 5 2.50

1974:2 -4 .0 * 1 -4 .0

1974:3 -2 .5 * 1 -2 .5

Net e f f e c t  1 .67

However, in  s p i te  o f  t h is  e la b o ra te  c o n s tru c t io n ,  th e  c o e f f ic ie n t  

on CONPER is  n o t s ig n i f ic a n t .  In  terms o f  s p e c i f ic a t io n  1 , th e  b u lk  o f  

t i ie  1974:1 to  1974:4 a c c e le ra t io n  in  wages can be e x p la in e d  in  term s o f  

the  ra p id  p r ic e s  inc reases  o c c u r r in g  and a heavy schedu le  o f  b a rg a in in g  

in  the  un ion  s e c to r .  L a te r  we lo o k  more c lo s e ly  a t  q u a r te r - to -q u a r te r  

movements in  th e  1973-1975 p e r io d  and th e  problem s w ith  m ode ling  th e  

e f fe c ts  o f  c o n t ro ls .

The rem a in ing  equ a tions  in  Tab le V - l ,  excep t f o r  6a and 6b, may be 

d iscussed  s t r a ig h t fo rw a r d ly .  E qua tion  (2) drops th e  in s ig n i f ic a n t  p e rso n a l 

ta x  v a r ia b le .  The o n ly  c o e f f ic ie n t  th a t  is  much a f fe c te d  is  th a t  on th e  

em ployer ta x  v a r ia b le ,  w h ich  drops about te n  p e rc e n t from  e q u a tio n  ( la )  •

In  e q u a tio n  ( 3 ) ,  th e  n e g o t ia t io n s  terms a re  d e le te d . R e a s s u r in g ly , 

the  unemployment ra te  c o e f f ic ie n t  is  u n a ffe c te d ; how ever, the  p r ic e  term  

f a l l s  b y  a l i t t l e  ove r 15 p e rc e n t upon the  om iss ion  o f  NG. The g u id e - 

p o s t dummy c o e f f ic ie n t  in c rea ses  about 40 p e rc e n t; s in c e  the  gu idepost 

p e r io d  encompasses a t  le a s t  one f u l l  th re e  y e a r b a rg a in in g  c y c le ,  i t  i s  

p e rp le x in g  th a t  th e  gu id e p o s t c o e f f ic ie n t  shou ld  be t h is  s e n s i t iv e .  In  

term s o f  b o th  re g re s s io n  f i t  and s e r ia l  c o r re la t io n  c r i t e r i a ,  e q u a tio n  (3) 

is  i n f e r io r  to  e q u a tio n  ( 2 ) .  v
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As those  f a m i l ia r  w ith  th e  postw a r h is to r y  o f  th e  c o l le c t iv e  b a r

g a in in g  s e c to r  may be aware, th e  1955-56 p e r io d  was one o f  in te n s e  b a r

g a in in g  a c t i v i t y .  Over seven m i l l io n  w orkers n e g o tia te d  new c o n tra c ts  

in  1955 a lo n e . In  an e f f o r t  to  de te rm ine  w he the r the  b a rg a in in g  v a r ia b le  

d e r iv e s  i t s  l i f e  s o le ly  from  th a t  e x p e rie n c e , e q u a tio n  (2 ) was re ru n  w ith  a 

new s ta r t in g  p e r io d  o f  1958 :1 . The r e s u lts  a re  shown as e q u a tio n  (4 ) in  

Tables V - l  and V -3 . In e x p l ic a b ly ,  th e  c u r re n t  N6 term  assumed a n e g a tiv e  

s ig n  (w ith  t - s t a t i s t i c  o f  . 8 ) ,  b u t  the  o n e -q u a rte r  la g  remained h ig h ly  

s ig n i f ic a n t  w ith  a p p ro x im a te ly  th e  same le v e l  o b ta in e d  p re v io u s ly  f o r  the  

c u rre n t and o n e -p e rio d  la g  (see Tab le  3, l i n e  5 ) .  O the r aspects  o f  

e q u a tio n  (4 a ) ,  however, p o in t  to  more d is tu rb in g  i n s t a b i l i t i e s .  The p r ic e  

c o e f f ic ie n t  r is e s  from  .671 to  .9 2 5 , and th e  e f fe c t  o f  c u r re n t unemploy

ment is  reduced by about a t h i r d .

The 6NP p e rs o n a l consum ption d e f la to r  (PCD) is  s u b s t itu te d  f o r  th e  

CPI in  e q u a tio n  (5 ) (a g a in  w ith  1954:2 s ta r t in g  p e r io d ) .  As o th e r  re 

searche rs  have n o te d , the  p r ic e  c o e f f ic ie n t  jumps s u b s ta n t ia l ly .  However,
-2

th e  much m a ligned  CPI ho ld s  i t s  own when th e  R o f  2a is  compared to  5a.

The most d is tu rb in g  fe a tu re  o f  the  PCD s p e c i f ic a t io n  is  th e  g re a te r  in 

s t a b i l i t y  f o r  th e  p r ic e  and unemployment term s as th e  sample p e r io d  is  

le ng thene d . However, as Tab le  3 shows, th e  n e g o t ia t io n s  c o e f f ic ie n ts  a re  

reasonab ly  in s e n s i t iv e  to  change in  th e  sample p e r io d  o r  p r ic e  v a r ia b le .

E qua tion  (6 ) in d ic a te s  th e  d i f f i c u l t y  o f  m ode ling  a s ta b le  th re s 

h o ld  e f fe c t  in  an aggregate wage e q u a tio n . Many econom ists have argued 

th a t  b o th  the  feedback w i l l  be g re a te r  and th e  la g s  w i l l  be s h o r te r ,  as 

ra te s  o f  i n f l a t i o n  r is e  above some th re s h o ld  le v e l .  In  a d d it io n ,  some 

have s ta te d  th a t  v a r ia b i l i t y  o f  p a s t p r ic e  changes w i l l  in f lu e n c e  th e
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c u r re n t expected change. Th is  l a t t e r  Idea  has been c ru d e ly  rep resen ted  

by  Vanderkamp In  a v a r ia b le  Z, w h ich  measures th e  number o f  q u a rte rs  

d u r in g  the  p a s t fo u r  ye a rs  in  w h ich th e  ra te  o f  p r ic e  in c re a s e  has ex

ceeded two p e rce n t on an annual b a s is  E n te r in g  t h is  v a r ia b le  a lone  

a llo w s  a th re s h o ld  e f fe c t  to  s h i f t  th e  In te rc e p t  o f  th e  e q u a tio n , b u t 

i t  seems more p la u s ib le  th a t  th e  s lo p e  (w ith  re s p e c t to  p r ic e s )  shou ld  be 

in c re a se d  a t  the  th re s h o ld  le v e l .  A c c o rd in g ly ,  th e  fo l lo w in g  v a r ia b le ,  ZS, 

i s  c o n s tru c te d .

ZS = Z • S

where

4
S -  ^  w • [ A p /p t _ i  -  .02 ]

w^ (1  *  1 ,4 ) ■ .4 ,  .3 ,  . 2 ,  .1  

i f  S js 0 .0  then s e t  S a 0 .0

B a s ic a l ly ,  t h is  th re s h o ld  v a r ia b le  pu ts  a k in k  in  the  fu n c t io n  re 

la t in g  wages to  p r ic e s ,  b u t  takes on i t s  f u l l  e f f e c t  o n ly  a f t e r  fo u r  

yea rs  o f  p r ic e  Increases g re a te r  th a n  two p e rc e n t. ZS Is  e n te re d  in  

a d d it io n  to  a 1 2 -q u a rte r  d is t r ib u te d  la g  on th e  CFI in  e q u a tio n  ( 6 ) .

The r e s u lts  f o r  th e  p e r io d  end ing  1971:2 a re  encou rag ing . Both 

th e  s ta n d a rd  d is t r ib u te d  la g  and th e  th re s h o ld  te rm  e n te r  a t  th e  te n  p e r

cen t con fid ence  le v e l .  The rem a in ing  c o e f f ic ie n ts  a re  l i t t l e  changed

^ J o h n  Vanderkamp, "Wage A d jus tm e n t, P r o d u c t iv i t y ,  and P r ic e  Changes 
E x p e c t ia t io n s , "  Review o f  Economic S tu d ie s , V o l.  XXXLX, No. 117, (Janua ry , 
1972), pp. 61-72 .
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from  e q u a tio n  (2 a ) .  However, to  t h is  a u th o r 's  s u rp r is e ,  th e  th re s h o ld  

v a r ia b le  is  a lm ost co m p le te ly  e lim in a te d  as th e  sample p e r io d  is  ex

tended , and th e  f ix e d  d is t r ib u te d  la g  assumes th e  same g e n e ra l p a t te rn  

as in  e q u a tio n  (2 b ) . Experim ents w ith  d i f f e r e n t  th re s h o ld  le v e ls  and 

more c o n v e n tio n a l th re s h o ld  c o n s tru c ts  in d ic a te d  th e  same s o r t  o f  i n 

s t a b i l i t y  as more re c e n t da ta  is  added.

E quations w ith  P roducer and Consumer P ric e s

On a th e o r e t ic a l le v e l ,  th e re  is  a s tro n g  argument f o r  a r o le  o f

p roduce r p r ic e s  as w e l l  as consumer p r ic e s  in  a f fe c t in g  ra te s  o f  changes
!

o f  wages. In  most e lem enta ry te rm s, re fe re n c e  to  a s ta n d a rd  la b o r  s u p p ly -

and-demand diagram  in d ic a te s  th a t  e q u il ib r iu m  wage ra te s  a re  in f lu e n c e d

by consumer p r ic e s  s h i f t in g  th e  la b o r  supp ly  cu rve  and p rodu ce r p r ic e s

s h i f t in g  th e  la b o r  demand cu rve . In  the  n o n c o m p e titive  case, ra te s  o f

changes o f  p roduce r p r ic e s  may ( in  excess o f  u n i t  la b o r  co s t changes)

se rve  as p ro x ie s  f o r  an e x p lo y e rs 's  a b i l i t y  to  pay. As R obe rt Gordon

s ta te s  in  h is  1971 paper

" In  a p e r io d  o f  excess commodity demand, when f irm s  ra is e  th e  
p r ic e  le v e l  r e la t iv e  to  la b o r  c o s t,  t h e i r  demand f o r  la b o r  in 
creases and they a re  w i l l i n g  to  pay a h ig h e r  wage. The same r e s u l t  
o ccu rs , even i f  f irm s  do n o t take  th e  i n i t i a t i v e  in  r a is in g  wages, 
when u n io n  le ade rs  respond to  a f i r m 's  in c rea sed  p r o f i t s  b y  demand
in g  h ig h e r  wage in c re a s e  than  they  w ou ld  o th e rw is e ."

In  the  same 1971 a r t i c l e ,  Gordon uses d is t r ib u te d  la gs  o f  b o th  a 

f ix e d -w e ig h t  p r iv a te  nonfarm  d e f la to r  (PNFD) and th e  GNP p e rso n a l con

sum ption  d e f la to r  (PCD) in  h is  aggregate  wage e q u a tio n s . More re c e n t ly

^ G o rd o n , op. c i t .  , p . 112.
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Perry^-7 and W a c h te r ^ S  have e s tim a te d  wage e q u a tio n s  u s in g  o n ly  p roduce r 

p r ic e s  as th e  p r ic e  v a r ia b le .

Tab le V-2 p resen ts  th e  re g re s s io n  e s tim a te s  f o r  f iv e  equa tions  us ing  

the  f ix e d  (1963)-w e ig h t p r iv a te  non farm  d e f la to r  and the  Consumer P r ic e  

Index (C P I) . E qua tion  (7 ) uses o n ly  PNFD, in  a 1 2 -q u a rte r  d is t r ib u te d  

la g  on th e  CPI and a f ix e d  4 -3 -2 -1  w e ig h tin g  f o r  th e  p r iv a te  nonfarm  

d e f la to r .  E qua tion  (9 ) drops th e  n e g o t ia t io n s  v a r ia b le  and e q u a tio n  (10) 

beg ins  d ie  sample p e r io d  in  1958 :1 . E qua tion  (11) uses 4 -3 -2 -1  f ix e d  la g  

w e igh ts  f o r  b o th  PNFD and CPI, and s ta r t s  in  1954 :2 . Tab le  3 , as b e fo re , 

d is p la y s  th e  in d iv id u a l  la g  c o e f f ic ie n ts  f o r  th e  b a rg a in in g  v a r ia b le .

I f  one compares equ a tions  e s tim a te d  from  1954:2 -1971:2  u s in g  o n ly

th e  CPI (2 a ) , o n ly  the  PCD (5 a ) , o r  o n ly  the  PNFD (7 a ) , one can o n ly

conclude th a t  they  a l l  p e rfo rm  about e q u a lly  w e l l .  The PCD, and PNFD

s p e c i f ic a t io n  a re  bo th  a c c e le r a t io n is t  in  th a t  t h e i r  p r ic e  c o e f f ic ie n ts
-2

exceed one, b u t  th e  d if fe re n c e  in  the  R between any two o f  th e  th re e  is  

le s s  than  .0 1 . However, e q u a tio n  (7 ) w ith  PNFD shows even more i n s t a b i l i t y  

than d id  e q u a tio n  (5 ) u s in g  th e  PCD when th e  sample p e r io d  is  extended to  

1976:1 . The unemployment c o e f f ic ie n t  jumps by 80 p e rc e n t, and th e  c o n t ro l 

dummy assumes th e  a p r i o r i  in c o r r e c t  s ig n .  The im p lic a t io n s  f o r  the  p o s t

sample p re d ic t io n s  o f  e q u a tio n  (7a) a re  th a t ,  g ive n  th e  a c tu a l course o f  

p r ic e s ,  wage Increases  w ould neve r have f a l le n  be low  11 p e rc e n t in  1975.

^G e o rg e  P e rry , "D e te rm inan ts  o f  Wage I n f l a t io n  Around the  W o r ld ,"  
BPEA (1 9 7 5 :2 ), pp. 403-448.

^^M ich a e l W achter, "The Wage P rocess: An A n a ly s is  o f  the  E a rly  
1970, s , "  BPEA, (1 9 7 4 :2 ), pp . 507-525.



TABLE V-2

Wage Equations Cor Private Nonfarm Economy Using Producer and Consumer Prices

Constant PNFD CPI SSRATE UNEM20 UEMC1IG GUIDE NG CONFER R2 S.E. B.W.

7.i .031 1.054 .672 -.0033 -.0056 0.0 .061 .781 .0075 1.38
0 .8 ) (8.8) (4.7) (2.9) (2.0) (.1)

J i .043 .990 .706 -.0052 -.0006 -.002 .040 .0040 .811 .0090 1.66
(7.6) (10.7) (4.9) (5.7) (.2) (.7) (1.6)

8 a .031 .295 .554 .605 -.0031 -.0037 -.0036 .109 .796 .0071 2.15
(3.9) (1.8) (4.3) (4.3) (2.8) (1.3) (1.4)

8b .039 .113 .697 .719 -.0043 -.0016 -.0061 .105 .00 .849 .0081 1.74
(6.7) (1.3) (7.1) (5.4) (4.8) (.6) (2.4) (.0)

9a .037 .469 .403 .699 -.0021 -.0056 -.0041 .759 .0078 1.97
(5.7) (3.2) (3.4) (4.8) (1.8) (1.9) (1.5)

9b ,0458 .218 .558 .725 -.0034 -.0032 -.0060 . .0003 .828 .0086 1.58
(11.0) (2.6) (6.6) (5.3) (3.6) (1.1) (2.2) (.1)

10a .0314 -.222 1.096 .541 -.0037 -.0024 -.0021 .111 .|B72 .0059 2.46
(4.0) (1.1) (5.9) (4.5) (3.2) (.9) (.9)

10b .0314 .003 .852 .697 -.0040 .0007 -.0045 .110 -.0015 .872 .0077 1.67
(6.6) (.1 ) (7.6) (5.4) (4.7) (.3) (1.7) (.8)

11a .0322 .295 .462 .593 -.0021 -.0065 -.0052 .074 .774 .0075 1.85
(1.7) (3.7) (4.0) (1.9) (2.4) (2.0)

l ib .0428 .134 .509 .714 -.0030 -.0069 -.0088 .049 -.0010 .820 .0083 1.56
(6.9) (1.5) (5.5) (5.0) (3.9) (2.8) (3.3) (.5) 129



C oeffic ien t Estimates and T -S ta tis tlc s  fo r  Lagged NegoCiatlona Terms

TABLE V-3

Equation Descriptions NC(t-O) (T-value) NG (t-l) (T value) 

1 (2.9)

NG(t-2) (T-valua)

la CPI, tax v a r . , 1954-71 .0392 (1.5) .0698 .0385 (1.7)

lb ii "  "  1954-76 .0308 (1.3) .0597 (2.5) .0356 (1.6)

2a CPI, 1954-71 .0217 (.9 ) .0768 (3.2) .0343 (1.5)

2b ii 1954-76 .0266 (1.1) .0643 (2.7) . .0355 (1.6)

4a CPI, 1958-71 .0a .0943 (3.6) .0183 * (.7 )

4b - II 1958-76 .0® .0848 (3.1) .0255 (1.0)

5a PCD, 1954-71 .0153 (.6 ) .0861 (3.6) .295 (1.3)

5b ii 1954-76 .0134 (.6 ) .0600 (2.6) .0212 (1.0)

6a CPI, threshold, 1954-71 .0152 (.6 ) .0714 (3.0) .0285 (1.3)

6b 11 "  1954-76 .0236 (1.0) .0610 (2.5) .0312 (1.3)

7a PNFD, 1954-71 o .tt .0610 (2.6) 0 .*

7b ii 1954-76 0.® .0410 , (1.6) 0 /

8a CPI, PNFD (4 -3 -2-1), 1954-71 .0148 (.6 ) .0)52 (3.2) .0186 (.8 )

8b ii "  M 1954-76 .0206 (.9 ) .0583 (2.5) .0261 (1.1)

10a CPI, PNFD (4-3-2-1), 1958-71 0. .0929 (3.5) .0176 (.7 )

10b it "  "  1958-76 0. .0846 (3.0) .0254 (1.0)

11a CPI (4-3-2-1), PNFD (4-3-2-1) .0063 (.3 ) .0610 (2.5) .0064 (.3 )

l ib II it ii ii .0110 (.4 ) .0339 (1.4) .0036 (.2 )

Footnotes:

*Lag te rn  deleted since c o e ffic ie n t nagative a t - s ta t ls t ic  less than .5 .
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There appears to  be some c o l l i n e a r i t y  between th e  d is t r ib u te d  la g  

on th e  PNFD and the  b a rg in in g  v a r ia b le .  As Tab le  V-3 shows, th e  one- 

q u a r te r  la g  o f  NG is  s t i l l  s t a t i s t i c a l l y  s ig n i f ic a n t  a t  th e  f iv e  p e rce n t 

le v e l ,  b u t  the  m agnitude ( f o r  the  sum o f  the  th re e  c o e f f ic ie n ts )  i s  o n ly  

about h a l f  th a t  found in  equ a tions  (1 ) -  (6 ) • T h is  r e s u l t  i s  a ls o  depen

den t on th e  sample p e r io d  chosen. When th e  sample p e r io d  beg ins  from  

1958:1 , the  NG c o e f f ic ie n t  jumps to  ,088 , much c lo s e r  to  th a t  found in  

th e  e q u a tio n  u s in g  the  CPI (4 a ) •

On th e  b a s is  o f  th e  e m p ir ic a l r e s u lts  thus f a r ,  and th e  th e o r e t ic a l 

case th a t  consumer p r ic e s  shou ld  h o t be exc luded , equ a tions  (8) -  (11) 

used b o th  th e  PNFD and the  CPI. As m entioned p re v io u s ly ,  th e  CPI assumes 

a 1 2 -q u a rte r  f r e e ly  e s tim a te d  la g ,  and a f ix e d -w e ig h t  fo u r -q u a r te r  la g  is  

imposed on the  o u tp u t d e f la to r .  The s h o r te r  la g  is  used f o r  th e  PNFD to  

keep in  th e  s p i r i t  o f  G ordon's o r ig in a l  s p e c i f i c a t io n ,  and a ls o  as i t  

seems l i k e l y  th a t  any s ig n i f ic a n t  la b o r  demand e f fe c t  from  p roduce r 

p r ic e s  shou ld  w ork  w ith  a f a i r l y  s h o r t  la g  ( w ith in  one y e a r ) .

The reade r may s tudy  f o r  h im s e lf  th e  s p e c i f ic  r e s u lts  o f  equ a tions  

(8 ) -  (1 0 ) .  b u t  th e  main c o n c lu s io n  to  emerge i s  t h is :  th e  h y p o th e s is  

th a t  p ro d u ce r p r ic e s  are  a s ig n i f ic a n t  independent fa c to r  in  a f fe c t in g  

aggrega te  wage change as rep resen ted  by th e  p r iv a te  nonfarm  d e f la to r  ge ts  

i t s  most su p p o rt in  a s p e c i f ic a t io n  o m it t in g  the  n e g o tia t io n s  v a r ia b le  

and e s tim a te d  from  1954 to  1971. In  a l l  cases, th e  s ig n if ic a n c e  o f  PNFD 

is  reduced as th e  1972-76 expe rience  i s  added. F u rthe rm ore , th e  om iss ion
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o f the  1954-57 p e r io d  re s u lts  even in  an in c o r r e c t  s ig n  on th e  o u tp u t

19p r ic e s  (e q u a tio n  (1 0 a ) ) .

The in te r a c t io n  between th e  n e g o tia t io n s  v a r ia b le  and PNFD is  the  

t r i c k e s t  to  s o r t  o u t .  I t  is  apparent th a t  b o th  th e  s ig n if ic a n c e  and the  

m agnitude o f  the  o u tp u t p r ic e  is  s ig n i f ic a n t l y  reduced when the  b a rg a in in g  

v a r ia b le  is  added (e q u a tio n  (9a) t o  (8a) ) •  However, i t  w ou ld  be ove r

s ta t in g  o u r case to  say th a t  d if fe re n c e  in  th e  PNFD c o e f f ic ie n t  re p re 

sen ts  f u l l y  th e  b ia s  in  o m it t in g  NG. Undoubted ly th e  ex tre m e ly  h ig h  

le v e l  o f  b a rg a in in g  a c t i v i t y  in  1955-56 was n o t  independent o f  p r e v a i l 

in g  economic c o n d it io n s .  This a u th o r  has made no a tte m p t to  de te rm ine  to  

what e x te n t th e  number o f employees n e g o t ia t in g  new wage s e ttle m e n ts  in  

1955-56, were e i th e r  those (1) under r e g u la r ly  e x p ir in g  th re e -y e a r  con

t r a c ts  , (2 ) under s h o r te r  c o n tra c t le n g th s  r e s u l t in g  from  th e  Korean 

War e x p e rie n c e , o r  (3 ) n e g o t ia t in g  from  wage reopener p ro v is io n s .  How

e v e r, an a tte m p t to  e x p la in  fo rm a lly  th e  number o f  employees n e g o t ia t in g  

in  a g iven  q u a r te r  was made by re g re s s in g  NG on th e  unemployment ra te  and 

v a r io u s  la g s  o f  th e  CPI and PNFD. T h is  e f f o r t  was n o t s u c c e s s fu l in  

terms o f  re g re s s io n  f i t s ,  a lth o u g h  one s p e c i f ic a t io n  u s in g  PNFD (w ith  

an im p la u s ib le  la g  d is t r ib u t io n )  p re d ic te d  a s l ig h t  r is e  in  employees 

b a rg a in in g  in  1955-56 o v e r 1954 (b u t s t i l l  s u b s ta n t ia l ly  u n d e rp re d ic t in g  

a c tu a l NG f o r  th e  l a t t e r  two y e a rs ) .

On b a la n ce , however, the  ev idence w ou ld  seem to  be in  fa v o r  o f  s t i l l  

a s ig n i f ic a n t  b ia s  In  the  o u tp u t p r ic e  c o e f fc ie n t  by  th e  om iss ion  o f  the

19Gordon h im s e lf  w ou ld  n o t be s u rp r is e d  by t h is  r e s u l t .  He no tes 
th a t  th e  m a jo r d ive rgence  between th e  PCD and PNFD occurs p r io r  to  1957.
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n e g o tia t io n s  v a r ia b le .  Comparing equa tions (8a) and (1 0 a ) , one sees th a t  

th e  n e g o tia t io n s  c o e f f ic ie n ts ,  a t  le a s t  f o r  th e  o n e -q u a rte r  la g *  a re  

reasonab ly  s ta b le  w h ile  th e  more re c e n t sample p e r io d  c o m p le te ly  d e s tro ys  

any sepa ra te  s h o r t - ru n  in f lu e n c e  o f  th e  p roduce r p r ic e .

F in a l ly ,  e q u a tio n  (11) was ru n  u s in g  f ix e d  4 -3 -2 -1  la g s  on b o th  

p r ic e s  v a r ia b le s  to  o f f e r ,  in  e f f e c t ,  a hea d -to -hea d  c o n te s t between the  

PNFD and CPI. The e f fe c t  o f  the  b a rg a in in g  v a r ia b le  is  muted w ith  th e  

s h o r te r  la g s  on b o th  p r ic e  te rm s, b u t aga in  th e  CPI dom inates th e  s h o r t -  

ru n  im pact o f  the  o u tp u t p r ic e .

Post-Sam ple P e rio d  S im u la tio n s

Tab le  V-4 p re se n ts  on a q u a r te r -b y -q u a r te r  b a s is  th e  r e s u lts  o f  

s im u la t in g  fo u r  s e le c te d  equa tions  from  1972:1 th ro ugh  1976:1 . Columns 1 

and 2 d is p la y  the  number o f  employees b a rg a in in g  in  m a jo r u n i ts  (NG) and 

the  a c tu a l wage changes f o r  th e  wage in d e x  c o n s tru c te d  f o r  t h is  s tu d y .

The fo u r  a d d it io n a l p a ir s  o f  columns d is p la y  the  p re d ic te d  wage b e h a v io r  

( ta k in g  a l l  o th e r  v a r ia b le s  a t  t h e i r  h i s t o r i c a l  va lu e s ) and th e  c o n t r i 

b u t io n  o f  th e  n e g o t ia t io n s  te rm (s ) to  th e  p re d ic te d  wage change. The 

c o n t r ib u t io n  o f  th e  n e g o tia t io n s  v a r ia b le  has been n o rm a lized  to  a 1971 

base ; th a t  i s ,  the  va lues shown a re  m inus th e  average c o n tr ib u t io n s  fo r  

the fo u r  ca le n d a r q u a rte rs  o f  1971.

I t  was neve r the  in te n t  he re  to  a tte m p t to  measure th e  im pact o f  

the  Economic S ta b i l iz a t io n  Program on wage b e h a v io r , b u t  s e v e ra l comments 

may be in  o rd e r .  F i r s t ,  the  re s u lts  i l l u s t r a t e  th e  danger o f  r e ly in g  on 

any s in g le  s p e c i f ic a t io n  to  p ro v id e  an unanbiguous answer as to  th e



TABLE V-4

Poet-Sam ple  P re d ic t io n s  and C o n t r ib u t io n  o f  N e g o t ia t io n s  V a r ia b le

NG Actual
Eq. 2a, D is trlb . Lag 

CPI
Equ. 5a, D istrlb . Lag 

PCD
Eq. 7a, D is trlb . Lag 

PNFD
Eq. 11a, 

4-Qtr.
D istrlb . Lag, CP! 
Lag. PNFD

Pred. NG Contrlb. Pred. NG Contrlb. Pred. NG. Contrlb. Pred. NG Contrlb.

1972:1 402 .111 .057 -.0051 .064 -.0058 .063 -.0048 .053 -.0047

2 550 .061 .053 -.0083 .061 -.0085 .064 -.0045 .053 -.0051

3 511 .053 .053 -.0071 .059 -.0072 .062 -.0036 .052 -.0042

4 498 .073 .054 -.0069 .059 -.0071 .056 -.0027 .050 .0043

1973:1 1048 .096 .073 -.0060 .078 -.0065 .078 -.0039 .072 -.0041

2 1523 .066 .057 -.0008 .061 -.0011 .051 -.0006 .055 -.0004

3 698 .076 .070 .0030 .075 .0034 .056 .0023 .070 .0023

4 1123 .073 .074 -.0008 .076 -.0017 .053 -.0027 .074 -.0022

1974:1 578 .073 .079 -.0016 .087 -.0013 .071 -.0001 .091 -.0005

2 1276 .101 .088 -.0028 .100 -.0037 .082 -.0034 .103 -.0031

3 1555 .103 .096 .0013 .114 .0012 .107 .0008 .119 .0010

4 591 .100 .100 .0038 .121 .0042 .115 .0025 .122 .0026

1975:1 646 .096 .091 -.0026 .113 -.0032 .112 -.0034 .110 -.0031

2 466 .076 .084 -.0056 .107 -.0059 .119 -.0030 .100 -.0035

3 636 .085 .081 -.0067 .101 -.0070 .114 -.0041 .084 -.0045

4 290 .078 .080 -.0067 .099 -.0066 .111 -.0031 .078 -.0038

1976:1 228 .066 .082 -.0089 .100 -.0092 .112 -.0052 .080 -.0058

134
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c o n t ro ls ’ q u a n t i ta t iv e  in f lu e n c e  on wage b e h a v io r . F o r the  two "p u re "  

q u a rte rs  o f  Phase I :  1972:2 and :3  ( in  term s o f  h o u r ly  ea rn ings  da ta ) 

th e  CPI s p e c if ic a t io n s  im p ly  wage in c rea ses  s l i g h t l y  above those expected 

the  PCD and PNFD v e rs io n s  im p ly  th e  o p p o s ite . A more d ra m a tic  d if fe re n c e  

occurs in  1973, where the  PNFD e q u a tio n  u n d e rp re d ic ts  a c tu a l wage in 

creases about 1 .5  p e rce n t a t  annual ra te  whereas the  o th e r  equ a tions
j

p r e d ic t  n e a r ly  th e  observed in c re a s e s .

S econd ly , th e  re s u lts  show th a t  e v a lu a t in g  the  c o n tro ls  in  term s 

o f  h o u r ly  ea rn ings  da ta  is  made p a r t ic u la r ly  d i f f i c u l t  by the  co in c id e n ce  

o f  th e  b a rg a in in g  c y c le  and th e  c o n tro ls  p e r io d  phases. I f  we ta k e  th e  

es tim a tes  o f  e q u a tio n  (2a) as an upper l i m i t  as to  th e  p o s s ib le  im pact 

from  n e g o tia t io n s  t im in g ,  and those from  (7a) as a lo w e r l i m i t ,  th e  

r e s u lts  im p ly  th a t  a d e c lin e  o f  - . 4  to  - . 7  p e rce n t in  1972 r e la t iv e  to  

1971 w ou ld  have o ccu rre d  re g a rd le s s  o f  th e  im p o s it io n  o f  c o n t ro ls .  An 

obvious cavea t is  th a t ,  a g a in , t h is  m agnitude is  somewhat dependent on 

the  average le v e l  o f  wage s e ttle m e n ts  d u r in g  th e  e s t im a t io n  p e r io d  (as 

enbodied in  th e  c o e f f ic ie n t  o f  NG), b u t  even th e  reduced le v e l  o f  f i r s t -  

y e a r in c rea ses  in  th e  c o l le c t iv e  b a rg a in in g  s e c to r  in  1972 is  above the  

sample p e r io d  average. T h is  in f lu e n c e  on th e  ea rn ings  in d e x  changes 

f o r  1972 due to  th e  b a rg a in in g  c y c le  im p lie d  by  th e  es tim a te s  he re  is  

c e r ta in ly  s ig n i f ic a n t  r e la t iv e  to  the  range o f  p re d ic te d  va lu e s  r e s u l t 

in g  from  s p e c i f ic a t io n s  u s in g  a l te r n a t iv e  p r ic e  v a r ia b le s  and unemploy

ment ra te s  th a t  a re  commonly te s te d .

20

Th is  p o in t  is  made s t ro n g ly  by Susan and Wayne Vroman in  a re c e n t 
paper assess ing  th e  im pact o f  c o n tro ls  on wage b e h a v io r  in  m a n u fa c tu rin g : 
"Money Wage Changes: B e fo re , D u ring  and A f t e r  C o n tro ls ,"  mimeograph.
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P u tt in g  as id e  th e  problems o f  th e  c o n tro ls  p e r io d , we tu rn  n e x t to  

in v e s t ig a te  th e  in f lu e n c e  o f  th e  n e g o t ia t io n s  v a r ia b le  on th e  1974-1976:1 

d e c e le ra t io n . A lthough  th e  reade r may choose f o r  h im s e lf  any g ro u p in g  o f  

q u a rte rs  th a t  he d e s ire s , f o r  o u r purpose we choose two f o u r ^ u a r t e r  in t e r 

v a ls ;  1974 :2 -1975 :1  and 197 5 :2 -1 976 :1 . A c tu a l wage in c re a se s  In  th e  f i r s t  

In te r v a l  average 10.0  p e rce n t a t  annua l ra te s  and f a l l  to  7 .6  p e rc e n t in  

the  l a t t e r  p e r io d . A ga in , u s in g  equ a tions  (2a) and (11a) as upper and 

lo w e r l i m i t s ,  the  l i g h t  b a rg a in in g  in  1975 accounts f o r  between 29 and

13 p e rce n t o f  the  d if fe re n c e  ( i . e . ,  - . 7  and - . 3  p e rc e n t o f  annua l r a te s ) .  

S ince f i r s t  y e a r n e g o tia te d  Increases  in  th e  c o l le c t iv e  b a rg a in in g  s e c to r  

in  1975 a c tu a l ly  exceed those  f o r  1974, i t  i s  p robab le  th a t  th e  e f fe c t  

o f  the  1975 l i g h t  b a rg a in in g  is  n e a re r the  upper l i m i t  th a n  th e  lo w e r.

C onclud ing  Remarks

An Im p o rta n t c o n c lu s io n  to  emerge from  t h is  s tu d y  is  th a t  the  

t im in g  o f  c o l le c t iv e  b a rg a in in g  by m a jo r un ions has a s t a t i s t i c a l l y  

s ig n i f ic a n t  in f lu e n c e  on th e  b e h a v io r  o f  an aggregate  h o u r ly  e a rn ings  

in d e x . On th e  face  o f  i t ,  t h is  fa c t  w ould  seem a p p a re n t; b u t  th e  e f f o r t  

he re  re p re se n ts  one o f  th e  few to  te s t  i t  fo rm a lly  in  an aggrega te  wage 

s p e c i f ic a t io n .  The Im pact o f  n e g o t ia t io n s  shows c le a r ly  in  th e  v a r ie ty  

o f  s p e c i f ic a t io n  te s t in g  a l te r n a t iv e  sample p e r io d s , p r ic e  v a r ia b le s ,  and 

la g  p a t te rn s .  Th is f in d in g  suggest the  danger in  too  z e a lo u s ly  e v a lu a t in g  

re s id u a ls  f o r  equ a tions  e s tim a te d  w ith o u t  c o n s id e ra t io n  o f  c o n tra c t  t im in g  

f o r  p e r io d  as s h o r t  as a y e a r o r  le s s .

I f  o u r aggregate wage s tudy  succeeds p a r t i a l l y  on a m e th o d o lo g ica l 

b a s is , i t  c e r ta in ly  f a i l s  to  re s o lv e  an im p o rta n t issu e  in  th e  th e o ry  o f  

wage d e te rm in a tio n . A m a jo r p rob lem  is  th e  in c o n s is te n c y  between th e



s tro n g  evidence o f copsumer p r ic e s  as an im p o rta n t in f lu e n c e  on wage 

b e h a v io r  and n e g a tiv e  f in d in g s  as to  th e  e f fe c t  o f  p e rs o n a l ta x e s . I f  

wage b e h a v io r  i s ,  indeed , amenable to  c o n v e n tio n a l economic th e o ry , then  

one w ould expect bo th  in f lu e n c e s  to  show up. R egard ing th e  independent ^  

e f fe c t  o f  p roduce r as opposed to  consumer p r ic e s ,  th e  ev idence he re  is  

th a t  the  im pact o f  p roducer p r ic e s  (as re p re se n te d  by p r iv a te  nonfarm  

bus iness  d e f la to r )  is  h ig jh ly  s e n s it iv e  to  th e  sample p e r io d  and e q u a tio n  

s p e c i f ic a t io n .  O b v io u s ly , the  consumer p r ic e  in d e x  may se rve  as p roxy  

f o r  expected p roducer p r ic e s ,  b u t r e s u lts  w h ich  cou ld  c le a r ly  d e f in e  the  

u n d e r ly in g  s t ru c tu re  would be p re fe r re d .  The enthusiasm  o f  those  who 

though t th e  1973—1975 d ive rgence  o f  p roducer and consumer p r ic e s  would 

g iv e  c le a r  answers shou ld  be tempered by th e  u n fo r tu n a te  t im in g  o f  th e  

rem oval o f  c o n tro ls  and the c o l le c t iv e  b a rg a in in g  c y c le  and th e  im 

p re c is io n  as to  o u r knowledge o f  th e  lags  l in k in g  wages to  p r ic e s .

Equations f o r  Sub-Aggregates

The wage equ a tions  f o r  th e  fo u r  sub-aggregates a re  s im i la r  i n  t h e i r  

b a s ic  s p e c i f ic a t io n  to  e q u a tio n  (2 ) above. That i s ,  th e  p r in c ip a l  ex

p la n a to ry  v a r ia b le s  a re  the  unemployment ra te  f o r  men 25 and o v e r, th e  

f i r s t  d i f fe re n c e  o f  th e  unemployment r a te ,  and a d is t r ib u te d  la g  on 

changes in  th e  consumer p r ic e  in d e x .

The e s t im a t io n  r e s u lts  f o r  th e  f in a l  s p e c if ic a t io n s  o n ly  a re  g iven  

h e re . However, a w ide v a r ie ty  o f  a l te r n a t iv e  s p e c i f ic a t io n s  were te s te d  

f o r  each e q u a tio n , and a summary o f  the  m a jo r f in d in g s  i s  in  o rd e r b e fo re
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ftW ith  fo u r  aggregate wage e q u a tio n s , ra th e r  than  one, in  the  f i r s t  
s tage o f  o u r " tw o -s ta g e "  approach, the  re a d e r w i l l  n o te  th a t  we s t i l l  a re  
s u b je c t to  th e  W achter c r i t ic is m  th a t  d iv e rg e n t wage le v e ls  may be produced 
by the  m odel. U n fo r tu n a te ly ,  f o r  lo n g - te rm  fo re c a s t in g  a p p lic a t io n s  we a re  
fo rc e d  to  im plem ent some ad hoc a d ju s tm e n ts . Each sub-aggrega te  e q u a tio n  
i s  a llow ed  to  ope ra te  in d e p e n d e n tly  f o r  a s p e c if ie d  in te r v a l  (u s u a lly  
around fo u r  y e a rs ) .  A f te r  th a t  we take  a w e igh ted  average o f  th e  p e rc e n t
age change in  the  ea rn in g s  in dex  s u p p lie d  by each o f  the  sub-aggregates 
and th e  change in  an aggregate  in d e x  c o n s tru c te d  from  a l l  fo u r  e q u a tio n s . 
The w e ig h ts  f o r  each sepa ra te  e q u a tio n  are  g ra d u a lly  reduced to  ze ro .
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tu rn in g  to  the  re g re s s io n  r e s u lts  p ro p e r. Some o f  t h is  te s t in g  was done 

a t  the  e ig h t - s e c to r  breakdown o f  th e  aggregate  nonfarm  in d e x  ( i . e .  du ra b le  

m a nu fac tu in g , nondurab le  m a n u fa c tu rin g , w h o le sa le  and r e t a i l  t ra d e ,  e tc :

see Appendix V -A ). A number o f  the  co n c lu s io n s  a t  t h is  more d isagg rega ted  

le v e l  were assumed to  h o ld  a t  the  fo u r -s e c to r  a g g re g a tio n  f i n a l l y  chosen.

No p u b lis h e d  q u a r te r ly  s e r ie s  e x is ts  f o r  a 'V a lu e -a d d e d " d e f la to r

be low  the  p r iv a te  nonfarm  le v e l  o f  a g g re g a tio n . As such, we cannot te s t  

e x p l i c i t l y  f o r  the  r o le  o f  p rodu ce r p r ic e s  in  th e  sub-aggrega te  e q u a tio n s . 

However, movement in  p roduce r p r ic e s  r e la t iv e  to  wages a re  h ig h ly  c o r 

r e la te d  w ith  c o rp o ra te  p r o f i t  r a te s .  Q u a r te r ly  e s tim a te s  o f  n a t io n a l 

income o r ig in a t in g  by in d u s try  d iv is io n  a re  made by BEA and th e  sepa ra te  

components o f la b o r  com pensation and gross c o rp o ra te  p r o f i t s  a re  a v a i la b le .  

To t e s t  f o r  d ie  im pact o f  p rodu ce r p r ic e s / p r o f i t s  in  th e  sub-aggrega te  

equa tions  the  ra te  o f  c o rp o ra te  p r o f i t s  to  n a t io n a l income was c o n s tru c te d  

f o r  each in d u s try  d iv is io n .  Both a fo u r -q u a r te r  moving average o f  t h is  

v a r ia b le  and a fo u r -q u a r te r  d if fe re n c e  were te s te d  (b o th  lagged  one 

q u a r te r )  • Our re s u lts  were c o n s is te n t w ith  a number o f  o th e r  re c e n t 

s tu d ie s  w h ich  have found no im p o rta n t r o le  f o r  p r o f i t s  in  ( " r e c e n t" ,  

i . e ,  p os t 1965) wage b d ia v io r .  In  o n ly  one s e c to r ,  w h o le sa le  and r e t a i l  

t ra d e ,  was the  lagged change in  p r o f i t  share  s t a t i s t i c a l l y  s ig n i f ic a n t  

w ith  th e  c o r re c t  s ig n .

E x te n s ive  te s t in g  was made to  c o n s tru c t  (o r  f in d )  more in d u s t r y -  

s p e c i f ic  measures o f  excess demand. F i r s t ,  unemployment ra te s  by in dus

t r y  ( o f  la s t  employment) were a v a ila b le  from  BLS f o r  each o f  th e  e ig h t  

s e c to rs  in  p r iv a te  nonfarm  h o u r ly  ea rn in g s  in d e x . In  a l l  b u t  c o n tra c t  

c o n s tru c t io n ,  the  p r im a ry  unemployment r a te  (UNEM25) p ro v id e d  as good 

o r  b e t te r  f i t  o f  the  d a ta . A p p a re n tly , o u ts id e  o f  c o n s tru c t io n ,  th e re  

is  s u f f i c ie n t  la b o r  m o b i l i t y  to  a llo w  a s in g le  aggregate  r a te  to  re p re 

s e n t demand c o n d it io n s  as w e l l  as do th e  s p e c i f ic  ra te s .
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In  an e f f o r t  to  de term ine w hether re c e n t p a s t c o n d it io n s  in  th e  

la b o r  m arket were h e lp fu l  in  e x p la in in g  wage b e h a v io r , v a r io u s  f ix e d  

w e ig h t d is t r ib u te d  la g s  o f  the  UNEM25 were te s te d  (e .g .  .5 ,  .5 ,  .5 ,

•333, .1 6 7 ) . In  n e a r ly  a l l  cases the  c u r re n t p e r io d  v a lu e  p ro v id e d  th e  

b e s t f i t ,  a r e s u l t  wh ich is  c o n s is te n t  w i th  a c o m p e tit iv e  m odel.

An a v a ila b le  and p o s s ib le  supp lem entary measure o f  demand c o n d it io n s ,  

the  change in  s e c to r  employment, is  generated w i th in  the  com plete m odel. 

F o u r-q u a rte r  and o n e -q u a rte r  changes in  manhours were te s te d ,  b u t  o n ly  in  

w ho lesa le  and r e t a i l  tra d e  was th is  v a r ia b le  s ig n i f ic a n t  w ith  c o r re c t  

s ig n . Even th is  r e s u l t  was ach ieved o n ly  by d ro p p in g  th e  AUNEM25 v a r i 

a b le ,  a v a r ia b le  w h ich  is  h ig h ly  c o r re la te d  w ith  th e  change in  employment 

in  th is  s e c to r  (and in  o th e r  s e c to rs ,  to o , a lm ost by d e f in i t io n ) .  In  

d u ra b le  m a n u fa c tu rin g  a f ix e d -w e ig h t  in d e x  o f  gross h o u r ly  ea rn ings  was 

c o n s tru c te d  a t  an e a r ly  s tage  o f  t h is  p r o je c t .  The manhours change 

v a r ia b le  is  h ig ly  s ig n i f ic a n t  in  e x p la in in g  such an in d e x  w h ich  in c lu d e s  

s h o r t - ru n  f lu c tu a t io n s  due to  o ve rtim e  premiums. However, th e re  is  no 

ro le  f o r  the  change in  manhours when the  p u b lis h e d  BLS s e r ie s  e x c lu d in g  

o ve rtim e  is  s u b s t itu te d  as th e  dependent v a r ia b le .  One may suspect th a t  

the  s ig n if ic a n c e  o f  the  change in  unemployment te rm  is  o v e rs ta te d  in  

those wage s tu d ie s  which use com pensation p e r manhour o r  g ross h o u r ly  

e a rn in g s .

F in a l E qua tion  R e su lts

S ince the  more e la b o ra te  s p e c if ic a t io n s  produced g e n e ra lly  

n e g l ig ib le  improvements o ve r the  b a s ic  s p e c i f ic a t io n ,  th e  b a s ic  s p e c f i-  

c a t io n  was m o d if ie d  o n ly  s l i g h t l y  f o r  the  f i n a l  sub-aggrega te  e q u a tio n s .

The re g re s s io n  c o e f f ic ie n ts  f o r  each s e c to r  a re  shown in  Table V-5 and



TABLE V-5 

Wage Equations for Sub-Aggregates0

Constant CPIb SRATE UNEM25C UFMCHG GUIDE NGd MW6 CONPER I 2 S.E. D.V.

Industria l 
J 12a .0161

(1.7)
.781

(6.7)
.628

(3.1)
-.0034

(2.5)
-.0059

(1.7)
.252

(3.2)
.687 .0115 2.13

J lT b .0231
(3.3)

.895
(12.7)

.751
(4.2)

-.0048
(4.1)

-.0069
(1.9)

.218
(3.1)

.805 .0110 1.57

Construction
13a .0652 .818 .365 -.0082 -.0088 -.0061 .429 .0203 2.05

(4.9) (3.9) (.9) (2.7) (1.2) (.9)

13b .0883 .489 .847 -.0126 -.0017 -.0067 -.0134 .414 .0209 1.905
(9.3) (4.4) (2.5) (5.0) (.3) (1.0) (2.4)

Nholesale and Retail Trade, Finance
14a .0488 .506 .641 -.0038 -.0121 .0126 .568 .0104 2.05

(7.3) (5.3) (3.3) (2.5) (2.9) (1.0)

J 14b .0482 .493 .717 -.0035 -.0089 .0192 .687 .0108 1.76
(10.2) (10.2) (4.2) (2.9) (2.5) (1.8)

Services
15a .0536 .721 .749 -.0055 -.0078 .0080 .644 .0112 2.03

(8.3) (6.6) (3.5) (3.7) (1.7) (.9)

J 15b .0602 .680 .533 -.0069 -.0076 .010 .673 .0127 2.04
(11.9) (10.6) (2.6) (5.3) (1.8) (1.0)

Footnotes:

8As in Tables V -l and V-2, the equations sufficed by "a" are estimated through 1971:2( those with "b" run through 1976:1.
Ihe Individual lag weights fo r the f u l l  sample equations arei shown below.

cHie unemployment term for the Industria l sector Is  the average o f the current rate only.
^The coeffic ient displayed fo r MG Is the sum of the current and two lagged terms. The t-value Is that for the most s ign ifican t coeffic ien t. 
®MW refers to the minimum wage variable as described In the text. 140



Footnotes (Table V-5 c o n 't)

Addendumi In d iv id u a l lag  weights fo r  fu ll-sam p le  regressions

lag In d u s tr ia l Construction Trade & Finance Services

1 • 127 "*•035 • 116 .100
2 • 119 -.005 • 100 .093
3 • 111 .0211 .085 .085

• 102 .0^1 .070 .078
5 -.092 .057 .055 .070
6 • 033 .067 .0*f0 .062
7 • 0?2 .073 .027 -.054
8 .061 .0?3 .013 .<*5
9 • 050 .069 .037
10 • 033 • 059 .028
11 • 026 .<M .019
12 .013 • 025 .009

\
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the fo o tn o te s  in d ic a te  the  m o d if ic a t io n s  th a t  were made f o r  s e v e ra l o f  

the  s e c to rs .  As in  the  aggregate e q u a tio n , in  each o f  the  equ a tions  a 

FREEZE dummy v a r ia b le  was in c lu d e d  in  th e  1954 :2 -1976 :1  sample p e r io d  

re g re s s io n .

In d u s t r ia l

The e q u a tio n  f o r  the  In d u s t r ia l  s e c to r  (m a n u fa c tu r in g , m in in g , 

t ra n s p o r ta t io n ,  and u t i l i t i t e s )  i s  v e ry  good in  terms o f  o v e r a l l  f i t  and 

s a t is fa c to r y  w ith  rega rd  to  the  s t a b i l i t y  o f  th e  c o e f f ic ie n ts .  Both the  

p r ic e  and unemployment ra te  responses in c re a s e  as the  da ta  f o r  1972-76 

p e r io d  is  added. As expected , the  m agnitude and s t a t i s t i c a l  s ig n if ic a n c e  

o f  the  n e g o tia t io n s  v a r ia b le  is  g re a te r  than  in  the  aggregate  e q u a tio n .

C o n s tru c tio n

A s a t is fa c to r y  s p e c i f ic a t io n  f o r  th e  c o n s tru c t io n  s e c to r  was n o t 

found . A w ide  v a r ie ty  o f  a l te r n a t iv e  v a r ia b le s  and la g  s t ru c tu re s  were 

te s te d  in  an e f f o r t  to  f in d  some s ta b le  s p e c i f ic a t io n ,  b u t to  no a v a i l .

A n a t io n a l e f f o r t  to  c o n t ro l a c c e le ra t in g  c o n s tru c t io n  wages was in s t i t u t e d  

in  the  s p r in g  o f  1971 and a dummy v a r ia b le  to  ca p tu re  th e  im pact o f  t h is  

program  was h ig h ly  s ig n i f ic a n t .  However, t h is  v a r ia b le  (as w e l l  as 

a l te r n a t iv e ,  more f le x ib le  dummy v a r ia b le  s p e c i f ic a t io n s )  was n o t 

s u f f i c ie n t  in  re n d e rin g  a s ta b le  s t r u c tu r e .  A p p a re n tly , th e  e f fe c t  o f  

the  c o n tro ls  program was n o t s im p ly  to  s h i f t  th e  in te r c e p t  o f  th e  wage 

e q u a tio n , b u t to  a l t e r  the  m a rg in a l responses to  th e  e x p la n a to ry  v a r i 

a b le s . One fu r th e r  c o n je c tu re  is  th a t  th e  e x is te n c e  o f  wage s p i r a ls  in  

the  c o n s tru c t io n  in d u s try  may account f o r  th e  ve ry  lo o se  re la t io n s h p
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o f  money wage changes to  m arket v a r ia b le s .  A S p ira ls  may have been 

p re v a le n t in  the  1969-71 p e r io d . F i r s t - y e a r  n e g o tia te d  wage in c rea ses  

in  1969 were 14 p e rc e n t, compared to  7 p e rc e n t in  m a n u fa c tu rin g ; and 

d u r in g  the  f i r s t  h a l f  o f  1970, th e  ra te  o f  in c re a s e  in  c o n s tru c t io n  

a c c e le ra te d  to  17 p e rc e n t. The e f fe c t  o f  these in c reases  was to  

genera te  a s u b s ta n t ia l d is e q u i l ib r iu m  between un ion  and nonunion segments 

o f  th e  in d u s t ry .  The process o f  r e s to r in g  t r a d i t io n a l  d i f f e r e n t ia ls  may 

re q u ire  many years to  be worked o u t;  t h is  process w i l l  in v o lv e  slow 

grow th in  un ion  wage in c rea ses  as nonunion w orkers f in d  they  can more 

e f f e c t iv e ly  compete fo r  jo b s ,  e s p e c ia l ly  in  p e r io d s  o f  s la c k  demand.

The p e r io d  1972-76 may be c h a ra c te r iz e d  as such a d is e q u i l ib r iu m  p e r io d  

and may h e lp  to  e x p la in  the  la rg e  d if fe re n c e s  in  c o e f f ic ie n t  es tim a te s  

as compared to  th e  1954-71 sample p e r io d  e s tim a te s .

W holesale and R e ta i l  T rade, F inance

The e q u a tio n  f o r  W holesale and R e ta i l  Trade and F inance was ve ry  

good in  terms o f  s t a b i l i t y  c r i t e r i a .  An e ig fr t -q u a r te r  d is t r ib u te d  la g  

on th e  CF1 produced a more reasonab le  la g  s t ru c tu re  than  d id  th e  lo n g e r 

th re e  y e a r la g  o f  the  b a s ic  s p e c i f ic a t io n .  T h is  r e f le c t s  the  fa c t  th a t  

e x p e c ta t io n a l and ca tch -up  b e h a v io r in v o lv in g  consumer p r ic e s  a re  n o t 

p re v a le n t in  t h is  b a s ic a l ly  c o m p e tit iv e  s e c to r .  Both th e  le v e l  and th e  

change in  unemployment ra te  appear to  se rve  as j o i n t  p ro x ie s  f o r  excess 

la b o r  demands c o n d it io n s  in  t h is  s e c to r .  R e p la c ing  th e  change in  th e

21

For a d is c u s s io n  o f  wage s p ir a ls  in  the  c o n s tru c t io n  in d u s t ry ,  see 
D.Q. M i l l s ,  "Wage D e te rm in a tio n  in  C o n tra c t C o n s tru c t io n ,"  I n d u s t r ia l  and 
Labor R e la tio n s  Review.
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aggregate  unemployment ra te  by th a t  f o r  o n ly  w h o le sa le  and r e t a i l  tra d e  
-2

in c rea sed  the  R o f  the  e q u a tio n  by a p p ro x im a te ly  .0 3 . However, such an 

unemployment ra te  cannot be generated by the  f u l l  m odel. S u rp r is in g ly ,  

a ttem p ts  to  s u b s t i tu te  th e  change in  employment in  the  s e c to r  f o r  the  

change in  the  s e c to r 's  unemployment ra te  were n o t s u c c e s s fu l.  A p p a re n tly , 

changes in  ( p r im a r i ly  secondary) p a r t ic ip a t io n  ra te s  are  so c y c l i c a l ly  

s e n s it iv e  as to  make the  employment change v a r ia b le  by i t s e l f  a poor 

measure o f  la b o r  m arket c o n d it io n s .

The q u a r te r ly  change in  the  minimum wage was s t a t i s t i c a l l y  s i g n i f i -

22ca n t in  th e  fu ll-s a m p le  re g re s s io n . The la rg e s t  percen tage  change in  

the  minimum wage occu rred  in  May, 1974 in  w h ich the  minimum wage in c rea sed  

by 92 p e rc e n t a t  annual ra te s .  A cco rd ing  to  e q u a tio n  (1 4 b ), th e  im pact 

from  th is  change on the  average wage in  tra d e  and f in a n c e  was abou t 1 .8  

p e rc e n t, a g a in  expressed a t  an annual r a te .  Some econom ists have ad

vanced the  n o t io n  th a t  th e  r is e  in  the  minimum wage was la rg e ly  respon

s ib le  f o r  a s p u r t  in  th e  aggregate wage indexes th a t  occu rre d  in  th e  

second and t h i r d  q u a rte rs  o f  1974. The evidence he re  does n o t supp o rt 

such a c o n je c tu re .

S e rv ices

The e q u a tio n  f o r  s e rv ic e s  was b a s ic a l ly  s ta b le  and th e  f i t  was 

good f o r  bo th  sample p e r io d s . An in te r e s t in g  r e s u l t  i s  th a t  th e  p r ic e  

c o e f f ic ie n t  is  h ig jher than  th a t  f o r  tra d e  and f in a n c e , w h ile  on the  o th e r

An " e f fe c t iv e "  minimum wage f o r  tra d e  and s e rv ic e s  was computed by 
w e ig h tin g  th e  s ta tu to r y  minimum wages under th e  1961 and 1966 Amendments 
to  the  o r ig in a l  1938 A c t.  The (employment) w e ig h ts  were taken  from  BLS data  
f o r  1970-71.
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hand, the  unemployment ra te  c o e f f ic ie n t  Is  ( a lg e b r a ic a l ly )  lo w e r. We 

a ls o  found th e  lo n g e r 1 2 -q u a rte r  la g  on th e  CPI to  p e rfo rm  b e t te r  than 

the  s h o r te r  la g  used in  tra d e . We may sp e cu la te  th a t  th e  CPI is  p ic k in g  

up some s t r u c tu r a l  s h i f t  in  the  demand-supply re la t io n s h ip s  f o r  w orkers 

in  th e  h e a lth - re la te d  areas in  th e  l a t t e r  p a r t  o f  th e  I9 6 0 *s . Many 

econom ists have argued th a t  th e  in t r o d u c t io n  o f  th e  M edicare program  

in  1966 was re s p o n s ib le  f o r  a la rg e  in c re a se  in  demand f o r  m ed ica l 

s e rv ic e s  w h ic h , in  tu rn ,  fo s te re d  the  grow th o f  un ion  o rg a n iz a t io n  in  

h o s p ita l  s t a f f s .  Such a development c o u ld  a f fe c t  the  e s tim a te d  co

e f f i c ie n t s  in  e q u a tio n  (15) s in c e  h e a lth - re la te d  w orkers com prise 

abou t a q u a r te r  o f  th e  weigjht in  th e  h o u r ly  e a rn ings  in d e x  f o r  s e rv ic e s . 

F u r th e r  w ork w i l l  be re q u ire d  to  model t h is  s h i f t ,  i f  indeed i t  i s  a 

s ig n i f ic a n t  f a c to r .  The b a s ic a l ly  c o m p e tit iv e  s t ru c tu re  o f  most s e rv ic e  

in d u s try  la b o r  m arkets shows up in  the  la rg e  unemployment ra te  co

e f f i c ie n t .  The minimum wage v a r ia b le  has been re ta in e d  in  the  e q u a tio n  

a lth o u g h  i t s  s tanda rd  e r ro r  is  o n ly  about equa l to  the  v a lu e  o f  the  co

e f f i c ie n t .

5 .3  R e la t iv e  Wages by In d u s try

In  t h is  s e c t io n  we deve lop the  second t i e r  o f  o u r scheme f o r  fo re 

c a s t in g  la b o r  com pensation —  r e la t iv e  wage equa tions f o r  99 s e c to rs  in  

th e  p r iv a te  economy. In  the  p re se n t v e rs io n  o f  th e  mdoel these equa tions  

have been e s tim a te d  on an annual b a s is .  For th e  q u a r te r ly  p rice -w age  

model to  be de sc rib e d  in  Chapter IX , we need q u a r te r ly  wage le v e ls .  We 

postpone a d is c u s s io n  o f  how these equa tions  a re  "q u a r te r iz e d ”  u n t i l  

Chapter IX  (s e c t io n  9 .6 ) .  B e fo re  tu rn in g  to  ou r own e m p ir ic a l r e s u lt s ,

we re v ie w  b r i e f l y  some re c e n t l i t e r a t u r e  and deve lop the  th e o r e t ic a l 

r a t io n a le  beh ind  ou r e q u a tio n s .
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Background and Theory

A lthough  the  s tudy  o f  wage d i f f e r e n t ia ls  (one e i th e r  an in d u s try  

o r  o c c u p a tio n a l b a s is )  has a lo n g  h is to r y  in  econom ics, i t  has u s u a lly  

been in  a s t a t i c  c o n te x t.  That i s ,  a la rg e  number o f  au th o rs  have 

a tte m p ted  to  determ ine the  fa c to rs  beh ind  in te r in d u s t r y  wage d i f f e r e n t ia ls  

th a t  e x is t  a t  a s p e c i f ic  p o in t  in  t im e . Many o f  these have been concerned 

w ith  m easuring the  e x te n t to  w h ich un ions have a ffe c te d  d i f f e r e n t ia ls  

across In d u s try  and o c c u p a tio n a l b o u n d a rie s .

The focus he re  is  upon e x p la in in g  the  changes o ve r tim e  in  r e la t iv e  

wages by in d u s t ry .  Our sample p e r io d  covers the  most re c e n t p o s t-w a r 

p e r io d  on w h ich th e re  was l i t t l e  un ion  grow th in  th e  U .S . p r iv a te  s e c to r .  

To the  e x te n t th a t  a u n io n 's  a b i l i t y  to  ach ieve  a perm anen tly  h ig h e r  

r e la t iv e  wage is  indexed by i t s  menfcership, (as some p re v io u s  s tu d ie s  

have argued) we can g e n e ra lly  ig n o re  un ion  e f fe c ts  on " lo n g - ru n "  r e la 

t iv e  wages f o r  o u r p a r t ic u la r  sample p e r io d .  R a the r we s h a l l  be m o s tly  

concerned w ith  the  c y c l ic a l  v a r ia t io n  by in d u s t ry  o f  r e la t iv e  wages.

E m p ir ic a l w ork d e a lin g  w ith  r e la t iv e  wage d e te rm in a tio n  is  sparse 

as compared to  v a s t l i t e r a t u r e  on the  s u b je c t o f  th e  s e t t in g  o f  money

wages. The f i r s t  fo rm a l e s t im a t io n  o f  r e la t iv e  wage e q u a tions  to  appear
23

in  th e  l i t e r a t u r e  was a s tudy  by M ichae l W achter in  1970. The b a s ic  

h yp o th e s is  b eh ind  W achter1 s w ork was th a t  tw o - d ig i t  m a n u fa c tu rin g  s e c to rs  

co u ld  be d iv id e d  in to  a h ig h  wage, p r im a r i ly  n o n co m p e titive  s e c to r  and a 

low wage, p r im a r i ly  c o m p e t it itv e  s e c to r .  The h ig h  wage in d u s t r ie s  were

^ % ic h a e l L . W achter, "R e la t iv e  Wage E quations f o r  U n ite d  S ta tes  
M a n u fa c tu rin g , 1 9 4 7 -67 ," Review o f  Economics and S ta t is t ic s  (V o l. I l l ,  
No. 4 ) ,  November 1970.
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h yp o th e s ize d  to  c o n s c io u s ly  a tte m p t to  m a in ta in  a wage premium over the  

c o m p e tit iv e  wage p a id  by th e  low-wage s e c to r .  To th e  e x te n t th a t  t h is  

p o l ic y  is  s u c c e s s fu l,  em ployers in  the  h igh-w age in d u s t r ie s  may h i r e  

from  a la b o r  queue. As the  unemployment ra te  f a l l s ,  wages in  th e  lo w - 

wage in d u s t r ie s  w i l l  r i s e ;  b u t h igh-w age f irm s  may n o t ra is e  t h e i r  wages 

un less  d ie  s iz e  o f  th e  la b o r  queue d e c lin e s  to  a u n s a t is fa c to ry  le v e l .  

Thus, one o f  th e  m a jo r hypotheses o f  th e  W achter s tu d y  i s  th a t  h ig h  

le v e ls  o f  unemployment h o ld  down r e la t iv e  wages in  th e  low-wage in dus

t r i e s ,  w h ile  th e  o p p o s ite  is  t ru e  in  the  h igh-w age in d u s t r ie s .  W achter 

l i s t s  a number o f  fa c to rs  th a t  th e  h igh-w age in d u s t r ie s  may c o n s id e r 

in  t h is  p o l ic y ;  among them, "C o n tra c t la g s , th e  in te r e s t  o f  tra d e  unions 

in  a c e r ta in  minimum r a te  o f  wage in c re a s e  d u r in g  lo o se  la b o r  m arke ts , 

(even a t  the  expense o f  a s lo w e r r a te  o f  grow th d u r in g  t ig h t e r  m arke ts) 

and the  com p le m e n ta rity  between a d m in is te re d  p r ic e s  and an a c y c l ic a l 

wage p o l ic y .

In  d e r iv in g  a s p e c i f ic a t io n  fo r  e s t im a t io n ,  W achter b e g in s  i n i t i a l l y  

in  a t o t a l l y  s t a t i c  fram ew ork. "Wages may be viewed as de term ined in  the  

more c o m p e tit iv e  in d u s try  by an in d u s try  supp ly  fu n c t io n  th a t  i s  depen

den t on th e  in d u s try  wage r e la t iv e  towages p a id  i n  o th e r  Indus t r i e s  and

aggregate unemployment and by a demand fu n c t io n  d e r iv e d  from  a Cobb-
25

Dogulas p ro d u c tio n  fu n c t io n . "  W ach te r's  i n i t i a l  e q u a tio n  is  f o r  the  

In d u s t r y 's  a b s o lu te  wage:

B B
(5 .1 6 ) W 88 Bq V U 2 W* 3 Bq , B1 , B3 > 0 , B-2 <0

24I b id . p . 406 

25I b id . p . 405
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where V is  v a lu e  added, U is  aggregate unemployment, and W* is  a p roxy

f o r  wages p a id  in  o th e r  in d u s t r ie s .  S ince (5 .1 6 ) i s  presumed to  h o ld

26f o r  a l l  s e c to rs ,  W achter re w r ite s  i t ,  a f t e r  some m a n ip u la tio n , as:

(5 .1 7 ) lo g  W/W* = lo g  aQ +  lo g  V /V * +  lo g  U

For the  f i n a l  e s t im a t io n  W achter adds two dynamic elem ents to

(5 .2 2 ) .  F i r s t ,  the  ra te  o f  change o f  consumer p r ic e s ,  ( in  d is t r ib u te d  

la g  fo rm ,)  is  added to  account f o r  the  p o s s ib i l i t y  th a t  d i f f e r e n t  in d u s 

t r ie s  a d ju s t  w ith  d i f f e r e n t  speeds to  changes in  p r ic e s .  Second, the  

unemployment ra te  is  conve rted  in to  a d is t r ib u te d  la g .  Lags may appear 

because o f  lo n g -te rm  c o n tra c ts  and th e  economic cos ts  a s s o c ia te d  w ith  

fre q u e n t changes in  wages. In  a d d it io n  to  these  m o d if ic a t io n s  a tim e  

tre n d  is  added to  the  e q u a tio n .

The f i n a l  e q u a tio n  is  shown as fo l lo w s ,  w h ich  is  e s tim a te d  f o r  

annual da ta  ( s t r a ig h t - t im e  average h o u r ly  e a rn in g s )

(5 .1 8 ) lo g  W/W* = lo g  ctQ + a1 lo g  V /V * +  k | Q lo g

3 k
+  a a Time + ,E  a , • p , +  a KW +  e 3 k=o 4 r t - k  5

(KW is  a Korean War Dummy)

W achter*s b a s ic  h yp o th e s is  re g a rd in g  the  s ig n  o f  th e  unemployment 

ra te s  re c e iv e d  e m p ir ic a l s u p p o rt. The c o e f f ic ie n ts  o f  U were p o s i t iv e ly

W achter d e fin e s  W as an a r ith m e t ic  average o f  wages in  the  tw o- 
d i g i t  m a n u fa c tu rin g  s e c to rs ,  e x c lu d in g  th e  s e c to r  in  q u e s tio n . ^To a r r iv e  
a t e q u a tio n  (5 .4 2 ) as reproduced h e re , he w ould have re q u ire d  W to  be a 
geom e tric  average ra th e r  than an a r ith m e t ic  one.
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c o r re la te d  across In d u s tr ie s  w ith  measures o f  c o n c e n tra t io n  and u n io n i

z a t io n  ra te s .  The va lu e  added terms were s ig n i f ic a n t  in  e leven  equa tions 

w h ich in d ic a te d  to  W achter th a t  in d u s try  s p e c i f ic  r e la t iv e  demand o r  

a b i l i t y  to  pay fa c to rs  a re  im p o rta n t in  r e la t iv e  wage d e te rm in a tio n . The 

p r ic e  change v a r ia b le s  were g e n e ra lly  s t a t i s t i c a l l y  in s ig n i f ic a n t ;  and th e  

tim e  tre n d s , a ltho ugh  m o s tly  s ig n i f ic a n t ,  c o u ld  n o t be g ive n  a s p e c i f ic  

economic In te r p r e ta t io n .

W achter’ s s tudy  p ro v id e s  a good p o in t  o f  d e p a rtu re , b u t  th e re  a re  

some s e r io u s  weaknesses In  h is  approach. F i r s t ,  he f in d s  s ig n i f ic a n t  

In d u s t r y - s p e c i f ic  demand e f fe c ts  w ith  v a lu e  added, c o n t ra d ic t in g  the  

usua l n e g a tiv e  r e s u lts  o f  o th e r  in d u s try  wage s tu d ie s  re g a rd in g  th e  ro le s  

o f  p r o f i t s  and employment change v a r ia b le s .  S ince la b o r  com pensation is  

a la rg e  p a r t  o f  v a lu e  added, i t  seems l i k e l y  th a t  the  use o f  nom ina l v a lu e  

added as an e x p la n a to ry  v a r ia b le  c re a te s  a se r io u s  id e n t i f i c a t io n  prob lem  

w ith  annual d a ta . W achter needed to  remember th a t  th e  n e o c la s s ic a l 

th e o ry  upon which h is  s p e c i f ic a t io n  is  based assumes th a t  th e  va lue -added  

p r ic e  is  exogenous to  the  f i r m .

Secondly, W achter does n o t e s tim a te  d i r e c t ly  th e  d is t r ib u te d  la gs  

fo r  unemployment and p r ic e  change, b u t  r a th e r  r e s t r ic t s  the  la g s  & 

p r i o r i  to  be id e n t ic a l  f o r  e ve ry  in d u s t r y .  T h is  seems e s p e c ia l ly  s e r io u s  

in  th e  case o f  th e  unemployment r a te ,  s in c e  d i f f e r e n t  degrees o f  u n io n i

z a t io n  ( i . e .  d i f f e r in g  average c o n tra c t  la g s ) w ould suggest d i f f e r e n t  

speeds o f  ad jus tm en t to  changes in  la b o r  m arket c o n d it io n s .

F in a l ly ,  th e re  is  no a tte m p t to  In te g ra te  t h is  b a s ic a l ly  s t a t i c  

model o f  r e la t iv e  wage d e te rm in a tio n  w ith  any model o f  a b s o lu te  wages, 

e i th e r  f o r  th e  aggregate wage le v e l  o r  s p e c i f ic  in d u s t r ie s .
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A p a r t i a l  s o lu t io n  to  th is  t h i r d  d e f ic ie n c y  is  o f fe re d  by

27A s h e n fe lte r ,  Johnson, and Pencave l, (A JP ). They c o n s tru c t an e x p l i c i t

b e h a v io ra l model w h ich  a ttem pts  to  encompass b o th  r e la t iv e  and a b so lu te

wage d e te rm in a tio n . They s im p l i f y  t h e i r  prob lem  by d ic h o to m iz in g  th e  la b o r

m arket in to  a un ion  s e c to r  and non -un ion  s e c to r  w ith  wage ra te  Wu and W11,

28re s p e c t iv e ly .  From c o n v e n tio n a l s t a t i c  la b o r  th e o ry , th e  d e s ire d  un ion  

wage (W*) from  the  u n io n 's  p o in t  o f  v iew  is  to  be p ro p o r t io n a te ly  la rg e r  . 

than la s t  p e r io d  n o n u n io n 's  wage (W *). In  lo g a r ith m s , t h is  is  re p re 

sen ted  as

(5 .1 9 ) w " -  * (X )  +  W ^ ,  4>(X) > 0 .

Where X is  a s e t  o f  v a r ia b le s  w h ich r e f l e c t  b o th  m arket fo rc e s  and un ion  

m i l i t a n c y .

From th e  p o in t  o f  v iew  o f  th e  " t y p ic a l "  nonunion em ployer, th e  

d e s ire d  wage o f f e r  i s  some p ro p o r t io n  (most l i k e l y  le s s  than  one) o f  la s t  

p e r io d 's  u n io n 's  wage. That i s ,

(5 .2 0 ) W$ -¥ (Y ) +  W" ¥(Y)>0

where Y r e f le c t s  p r im a r ly  la b o r  m arket c o n d it io n s .  The s p i l lo v e r  from  

un io n  to  nonunion wages in  5.20 may be m o tiv a te d  by  th e  th re a t  o f  u n io n i

z a t io n  o r  m ora l e f fe c ts .

27().C. A s h e n fe lte r ,  G.E. Johnson, and J .H . P encave l, Review o f  
Economic S tu d ie s , (V o l.  XXXIX, No. 1 1 7 ), January 1972, pp. 27-54 .

28I b id », p . 30
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AJP then Invoke  a s ta n d a rd  th e o r e t ic a l  dev ice  in  p ro p o s in g  th a t  the  

ra te  o f  change o f  th e  un ion  wage ra te  w i l l  depend upon th e  d if fe re n c e  

between the  a c tu a l and the  e q u il ib r iu m  wage. Thus, they hyp o th e s ize  th a t

(5 .2 1 ) AWU *  a[W* -  W ^ ]  0<a< 1

L ik e w is e , th e  ad jus tm en t mechanism in  th e  nonunion s e c to r  may be 

viewed s im i la r ly :  

f
(5 .2 2 ) AW0, = B[W* -  W ^ ]  0 <B< 1

The change in  the  wage d i f f e r e n t ia l  (D) , o f  cou rse , is  equa l to  AWU -  AW11. 

Upon s u b s t i tu t io n  o f  5.19 and 5.20 in to  5 .21  and 5 .22  th e  change in  th e  

lo g a r ith m  o f  the  un ion /non un ion  wage d i f f e r e n t ia l  can be w r i t t e n  as

(5 .2 3 ) AD -  ot<KX) -  B'F(Y) -  (a +  B) D

The s o lu t io n  to  th e  d if fe re n c e  e q u a tio n  is

(5 .2 4 ) D = De [1  -  (1  -  o +  B )e] +  po (1  -  a -  b f

where

D ■ ( a+ B ) " 1 [a<j>(X) -  B¥(Y) ] e

De is  th e  s teady s ta te  un ion /non un ion  r e la t iv e  wage ( i . e .  when the  

va lues  o f  v e c to rs  X and Y are  l e f t  c o n s ta n t f o r  an in d e f in i t e ly  lo ng  

p e r io d )  and DQ is  th e  d i f f e r e n t ia l  in  some i n i t i a l  p e r io d .

D approaches De as lo n g  as (1  -o  -B ) < 1 , th e  c o n d it io n s  f o r  s ta 

b i l i t y  f o r  th is  dynamic system . Thus, AJP show th a t  th e  s te a d y -s ta te  

ra te s  o f  grow th o f  un ion  and nonunion wages a re  th e  same, s in c e  D 

approaches ze ro . Th is im p l ic a t io n  o f  the  model is  c o n s is te n t w i th  the
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s t y l iz e d  econom etric  fa c ts  o f  a r e la t iv e ly  s ta b le  lo n g  te rm  wage s t ru c tu re  

( f o r  th e  p o s t-w a r U .S .) .

The im p o rta n t r e s u l t  o f  the  AJP paper from  a model b u i ld e r 's  v iew 

p o in t  is  th a t  i t  p ro v id e s  a th e o r e t ic a l r a t io n a le  f o r  in c lu d in g  measures 

o f  la b o r  m arke t c o n d it io n s  in  b o th  wage-change equ a tions  and th e  r e la t iv e  

wage e q u a tio n s . I f  we a re  w i l l i n g  to  re p re s e n t excess la b o r  demand by 

an aggregate unemployment ra te  (UR), we shou ld  expect to  f in d  UR as an 

elem ent o f  b o th  th e  X and 7 v e c to rs  cons ide red  above. Thus, th e  key 

fe a tu re  o f  t h is  model i s  th a t  h ig h e r  ra te s  o f  wage change may be asso

c ia te d  w ith  lo w e r ra te s  o f  unemployment; b u t  i f  a g ive n  le v e l  o f  un

employment can be m a in ta in e d  in d e f in i t e ly ,  r e la t iv e  wages w i l l  e v e n tu a lly  

s t a b i l iz e .

AJP seek to  use t h e i r  model to  d e r iv e  a s p e c i f ic a t io n  f o r  e x p la in 

in g  ra te s  o f  change o f  un ion  and nonunion wages. U n fo r tu n a te ly ,  i t  i s  

h a rd  to  see how t h e i r  end r e s u l t  fo llo w s  r ig o ro u s ly  t h e i r  i n i t i a l  

assum ptions. The e m p ir ic a l s p e c i f ic a t io n  fo llo w s  d i r e c t ly  from  sub

s t i t u t i o n  in to  (5 .2 1 ) and (5 .2 2 ) .  I f  we c o n s id e r (5 .2 1 ) ,  th e  conven

t io n a l  p ra c t ic e  is  to  s u b s t i tu te  f o r  w j,  a l in e a r  com b in a tion  o f  

h yp o th e s ize d  v a r ia b le s .  In  t h is  case one would s u b s t itu te  (5 .1 9 ) in to

(5 .2 1 ) and s p e c i f i c a l ly  s p e l l  o u t th e  fu n c t io n  $ (X ) . AJP, in s te a d , s im p ly  

assume th a t  e x te n t o f  d is e q u i l ib r iu m  in  b o th  un ion  and nonunion la b o r  

m arkets depends upon th e  unemployment ra te  and the  ra te  o f  change o f  p r ic e s .  

T h is  p rocedure  leads  to  a wage change s p e c i f ic a t io n  f o r  each s e c to r  w h ich  

om its  th e  lagged v a lu e  o f  th e  r e la t iv e  wage and a ls o  b r in g s  in  consumer 

p r ic e s  by  th e  back doo r. Thus, a co m p le te ly  c o n s is te n t  th e o ry  e x p la in in g  

b o th  wage changes and wage s t ru c tu re  is  n o t ach ieved  by AJP.
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S p e c if ic a t io n  f o r  th e  INFORUM model

I  w ou ld  have been happy to  r e p o r t  th a t  such a th e o r e t ic a l in te 

g ra t io n  has been o b ta in e d  h e re , b u t such i s  n o t th e  case. One m a jo r 

prob lem  is  th a t  l i k e l y  encountered b y  AJP; th e re  is  no co nve n ie n t 

th e o r e t ic a l  method o f  in t ro d u c in g  consumer p r ic e s  in to  th e  a n a ly s is .

A lthough  i t  Is  an e s ta b lis h e d  e m p ir ic a l fa c t  th a t  th e re  i s  a feedback from  

consumer p r ic e s  to  wages, one w ould n o t w ant to  in c lu d e  p r ic e s  as a 

d e te rm inan t o f  th e  d e s ire d  u n ion /non un ion  ( o r  v ic e  ve rsa ) wage d i f f e r e n t ia l .  

I f  we conduct th e  argument in  terms o f  r e a l wages, then  we im p l i c i t l y  

ass time Ins tan taneous ad jus tm en t to  p r ic e  change on th e  p a r t  o f  b o th  

u n io n  and nonunion s e c to rs . T h is , to o , seems in c o n s is te n t  w i th  th e  d a ta .

In  s p i te  o f  these d i f f i c u l t i e s ,  I  b e lie v e  th a t  we can p o s tu la te  an 

e m p ir ic a l s p e c i f ic a t io n  f o r  e x p la in in g  wage changes by s e c to rs  th a t  is  

c o n s is te n t  w ith  g e n e ra l la b o r  m arke t and b a rg a in in g  th e o ry , a lth o u g h  n o t 

developed r ig o ro u s ly  from  m a x im iz a tio n  p r in c ip le s  on the  p a r t  o f  f irm s  o r 

un ions (o r  w orkers in  an " a to m is t ic "  la b o r  m a rk e t) . From th e  narrow  p o in t  

o f  v ie w  o f  em ploying such equ a tions  f o r  fo re c a s t in g  pu rposes , I  p re fe r  

such an approach to  fo rc in g  o u r e m p ir ic a l s p e c i f ic a t io n  in to  a r i g i d  

th e o r e t ic a l s t r a ig h t ja c k e t .  A c c o rd in g ly ,  c o n s id e r th e  fo l lo w in g  g e n e ra l 

fo rm  o f  a money wage ad jus tm en t model f o r  In d u s try  1 :

(5 .2 5 ) A log w± -  f ±, (U A lo g  P, S) - a  [ lo g  (wi /wR) _ 1 -  lo g  (w ^ w * )1 ]

where

w^ = wage in  in d u s try  i  

U = aggregate unemployment ra te  

P = in d e x  o f  (consumer) p r ic e s
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S = v e c to r  o f  Indus t r y - s p e c i f i c  v a r ia b le s  
£

w ■ " re fe re n c e "  wage ( to  be d e fin e d  below )
n  m

(w ^/s  ) ® " t a r g e t "  le v e l  o f  r e la t iv e  wage

Each o f  these  term s re q u ire s  some b r ie f  e x p la n a tio n . F i r s t ,  in  

S e c tion  5 .2  we showed ra th e r  c o n v in c in g ly  th a t  th e  b e h a v io r  o f  average 

ea rn ings  da ta  is  c o n s is te n t w ith  th e  common h y p o th e s is  th a t  w o rke rs  seek 

to  main t a in  t h e i r  r e a l s tanda rd  o f  l i v in g .  Thus, changes in  consumer 

p r ic e s  o b v io u s ly  a re  a can d id a te  f o r  in c lu s io n  in  a wage s p e c i f ic a t io n  

f o r  more d isagg rega ted  s e c to rs .  However, even the  modest degree o f  d is 

a g g re g a tio n  in  S e c tio n  5 .2  shows th a t  some groups o f  w orkers a re  more 

s u c c e s s fu l than  o th e rs  in  p ro te c t in g  t h e i r  r e a l  wages. No n e a t theo

r e t i c a l  argument can e x p la in  th is  r e s u l t ;  r a th e r ,  i t  r e f le c t s  th e  n o t io n  

th a t  un ions have s u f f i c ie n t  m arke t power to  e x t r a c t  nom ina l wage in 

creases to  compensate f o r  a l l  o r  p a r t  o f  an in c re a s e  in  consumer p r ic e s  

( e i t h e r  by  e x p l i c i t  e s c a la to r  c lauses o r  th rough  n e g o tia te d  changes). As 

we d isa g g re g a te  fu r th e r  by in d u s t r y ,  t h is  v a r ia n c e  in  the  q u a n t i ta t iv e  

e f fe c ts  o f  p r ic e  changes may be expected to  p e r s is t .

We a ls o  expect excess demand f o r  la b o r  to  be im p o rta n t in  e x p la in 

in g  changes in  wage ra te s  by in d u s t r y .  As we n o ted  a t  th e  o u ts e t o f  t h is  

c h a p te r, excess la b o r  demand may n o t be s p e c i f ic  to  a p a r t ic u la r  in d u s try  

i f  the  in d u s try  does n o t re q u ire  w o rkers  w ith  s p e c ia liz e d  s k i l l s .  In  

t h is  s im p le s t case , i f  we assumed com ple te  m o b i l i t y  and homogenous la b o r ,  

a measure o f  excess demand such as th e  aggregate  unemployment ra te  w ou ld  

be p e r fe c t ly  a p p ro p r ia te  in  e x p la in in g  wage change by  in d u s t ry .  However, 

in  t h is  case, in d u s try  wage equa tions  w ould  be redundant ( ig n o r in g  p o s s ib le



155

o th e r  de te rm inan ts  o f  wage changes) s in c e  th e  unemployment r a te  would have 

the  same c o e f f ic ie n t  f o r  each s e c to r .

R e la x in g  th e  assum ption o f  homogenous la b o r ,  we may expec t to  f in d  

some In d u s tr ie s  o p e ra tin g  in  a number o f  la b o r  m arkets s im u lta n e o u s ly . A 

s in g le  measure u s e fu l in  e x p la in in g  an h o u r ly  ea rn in g s  c o n s tru c t w ould  

e s s e n t ia l ly  re q u ire  a g g re g a tio n  o f  excess demand measures f o r  each m arke t. 

T ry in g  to  c o n s tru c t  such a measure l i e s  w e l l  beyond o u r means. Thus, we 

assume th a t  the  unobserved measure o f  excess demand by in d u s try  i s  a 

s ta b le  fu n c t io n  o f  the  aggregate unemployment r a te .  From th e  p re v io u s  

s e c t io n  we have evidence th a t  th e re  Is  s u f f i c ie n t  m o b i l i t y  among in d u s try  

groups to  make th is  assum ption a good f i r s t  a p p ro x im a tio n . (T ha t i s ,  we 

found in  o n ly  one o f  e ig h t  in d u s try  s e c to rs  where the  s e c to ra l unemployment 

ra te  ou tpe rfo rm ed  the  aggregate  p r im a ry  unemployment in  e x p la in in g  wage 

changes . )

In  u n io n iz e d  in d u s t r ie s ,  the  r o le  o f  th e  unemployment r a te  must be 

in te rp re te d  in  term s o f  a b a rg a in in g  power v a r ia b le .  H ig h e r unemployment 

m lgjht cause un ion  n e g o tia to rs  to  m oderate t h e i r  demands because o f  fe a rs  

o f  lo s s  o f  un ion  s e c u r i t y ,  u n w illin g n e s s  o f  th e  w o rkers  to  s t r i k e ,  and so 

on. One w ou ld  expect th e  im pact o f  a g ive n  change in  th e  unemployment 

ra te  to  d i f f e r  among u n io n iz e d  s e c to rs ,  s in c e  in te r n a l  p o l i t i c a l  s t ru c 

tu re s  w i l l  v a ry  across u n io n s . To i l l u s t r a t e ,  those  un ions w ith  more 

r i g i d  s e n io r i t y  ru le s  m igh t be epee te d  to  show le s s  concern f o r  employment 

lo s s e s  b ro u g h t about by  wage ga ins d u r in g  p e r io d s  o f  s la c k  p ro d u c t demand.

The v a r ia b le  S re p re se n ts  o u r b e l ie f  th a t  th e re  may be c e r ta in  

in d u s try  s p e c i f ic  v a r ia b le s  such as employment changes o r  in d u s try  p ro 

d u c t iv i t y  th a t  a re  s ig n i f ic a n t  in  e x p la in in g  wage b e h a v io r  by  in d u s t ry .
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A m a jo r i ty  o f  these can be c h a ra c te r iz e d  as v a r ia b le s  w h ich  augment th e  

excess demand o r  b a rg a in in g  power In te rp r e ta t io n s  o f  the  unemployment 

r a te .  Some o f  these  fa c to r s ,  however, w i l l  p o s s ib ly  be re q u ire d  a cco rd in g  

to  th e  p a r t ic u la r  n a tu re  o f  th e  wage da ta  th a t  a re  employed. I f  h o u r ly  

ea rn in g s  a re  b e in g  s tu d ie d ,  wage d r i f t  component may have to  be e x p l i c i t l y  

accounted f o r  in  a d d it io n  to  th e  (unmeasured) n e g o tia te d  ra te s .

In  a d d it io n  to  th re e  fa c to rs  ju s t  l i s t e d ,  wage changes in  a p a r t ic 

u la r  in d u s try  may be In flu e n c e d  by re fe re n c e  to  th e  wage re c e iv e d  by 

w orkers do ing  s im i la r  work in  o th e r  in d u s t r ie s .  T h is  h y p o th e s is  is  n o t 

r e s t r ic t e d  to  u n io n -u n io n  in te rd e p e n d e n c ie s , b u t  covers s p i l l - o v e r s  be

tween un ions  and nonunion s e c to rs . Such in te r - r e la t io n s h ip s  may be 

te s te d  e m p ir ic a l ly  in  a nunber o f  ways. F o r o u r purposes, we r e s t r i c t  

ou r a t te n t io n  to  the  d e v ia t io n  in  the  p re v io u s  p e r io d  o f  th e  r a t i o ,  

a c tu a l w a ge /re fe rence  wage, to  some " ta r g e t ”  r e la t iv e  wage.2^ The word 

ta rg e t  Im p lie s  an e x p l i c i t  b a rg a in in g  o b je c t iv e  on th e  p a r t  o f  un ion  

n e g o t ia to rs .  The ta rg e t  le v e l  may, in  f a c t ,  be e s ta b lis h e d  by fo rc e  o f  

custom. F o r c o m p e tit iv e  In d u s t r ie s ,  however, th e  ta rg e t  wage may s im p ly  

be th a t  minimum r e la t iv e  wage a f i r m  needs to  pay to  p re v e n t an excess ive  

q u i t  r a te .

Id e a l ly ,  we w ould te s t  to  f in d  th e  optimum re fe re n c e  wage f o r  each 

s e c to r .  T h is  approach would be more a p p ro p r ia te  i f  we had a v a i la b le  da ta  

on n e g o tia te d  un ion  wages, ra th e r  than  h o u r ly  e a rn in g s  d a ta . Even w ith  

da ta  from  in d iv id u a l  c o n tra c ts ,  a re c e n t s tu d y  by R obert F lanagan found

29The concept o f  a " t a r g e t "  r e la t iv e  wage i s  d iscussed  by R obert J . 
F la n ig a n  in  ftWage In te rdependence in  U n ion ized  Labor M a rk e ts ,"  B rook ings 
Papers on Economic A c t i v i t y  (1 9 7 6 :3 ), pp. 635-682.
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ra th e r  meager success in  is o la t in g  th e  a p p ro p r ia te  re fe re n c e  s e c to rs . He 

concludes th a t  "many o f  the  wage p a t te rn s  th a t  deve lop in  c o l le c t iv e
30

b a rg a in in g  appear ra th e r  f l u i d ,  w i th  d r i f t i n g  channels o f  in f lu e n c e ."

As a r e s u l t ,  I  have s im p ly  d e fin e d  to  be a f ix e d -w e ig h t  average o f  

ea rn ings  f o r  th e  a p p ro p r ia te  aggregate  wage s e c to r  (w )•

The d i f f i c u l t i e s  in  d i r e c t ly  e s t im a t in g  an e q u a tio n  s im i la r  to

(5 .2 5 ) were d iscussed  in  g e n e ra l terms in  S e c tio n  5 .1 . However, from

(5 .2 5 ) and o u r d e f in i t io n  o f  W®”, we may proceed to  d e r iv e  a reduced fo rm  

f o r  an in d u s t ry  r e la t iv e  wage e q u a tio n . L e t the  aggrega te  wage be ex

p la in e d  by s im p ly

(5 .2 6 ) A log  W -  f  ( A log P, U)

Renaming the  p ro p o r t io n a te  wage d i f f e r e n t ia l  in  th e  AJP a r t i c le  

as RW, and assuming th e  " ta r g e t "  r e la t iv e  wage in  (5 .2 5 ) i s  some con

s ta n t ,  we have from  (5 .2 5 ) and (5 .2 6 )

(5 .2 7 ) ARW -  f x (A lo g  P ,U , S) -  f  (A lo g  P, U) -a  R W ^

Since RW *  RWfc -  RWt _^  we can so lve  f o r  th e  le v e l  o f  th e  r e la t iv e  wage

(5 .2 8 ) KWt  = f ± (A lo g  P, U, W) -  f  (A lo g  P, U ) +  (1 -a  )RW 

i f  th e  fu n c t io n s  f ^  and f  a re  l in e a r ,  then  we can re w r ite  (5 .2 8 )

(5 .2 9 ) RWt  -  g ( A log P, U, S) +  (1 -a )  KW ^

F la n ig a n , op . c i t . , p . 671.30
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E q ua tion  (5 .2 9 ) thus becomes the  s ta r t in g  p o in t  f o r  o u r e m p ir ic a l 

w ork. I t  has p ro p e r t ie s  s u ita b le  f o r  lo n g -ra n g e  fo re c a s t in g  as w e l l  as 

b e in g  d e r iv e d  from  an e x p l i c i t  b e h a v io ra l model.

E m p ir ic a l R e su lts

The in d u s try  breakdown o f  o u r r e la t iv e  wage equ a tions  is  p resen ted  

i n  Tab le V -6 . F o r th e  m a jo r i ty  o f  se c to rs  th e  e s t im a t io n  p e r io d  is  from  

1959 th rough  1975. The wage s e r ie s  may g e n e ra lly  be th ough t o f  as indexes 

o f  g ross average h o u r ly  ea rn ings  (a d ju s te d  f o r  f r in g e s  and p a y r o l l  ta x e s ) • 

A d e s c r ip t io n  o f  th e  s e le c t io n  o f  th e  a g g re g a tio n  scheme and o f  the  

sources and methods used in  t h e i r  c o n s tru c t io n  is  g ive n  in  A ppend ix V-B . 

The c o n s tru c t io n  s e c to r  is  one o f  o u r aggregate wage s e c to rs  and no data  

were c o l le c te d  f o r  a g r ic u l tu r e ;  th e re fo re ,  equa tions  were e s tim a te d  f o r  

o n ly  98 o u t o f  100 s e c to rs  (The wage Index  f o r  a g r ic u ltu r e  f o r  fo re 

c a s t in g  purposes is  e x tra p o la te d  by the  in d e x  f o r  tra d e  and f in a n c e .)

Our i n i t i a l  e m p ir ic a l s p e c i f ic a t io n  d e r iv e d  fro m (5 .2 9 ) was th e  

fo l lo w in g :

(5 .3 0 ) RW± -  aQ +  &1 £/P  +  a2 UNEM25 +

a3 TIME +  a4 A log EMP^ +  a5 NG +  ag RWi> t - 1

where

RW  ̂ *  lo g a r ith m  o f  Wage in d e x  in  in d u s try  i  r e la t iv e  to  i t s  group 

aggregate  (See Table V -6)

£/P  = percen tage change in  consumer p r ic e  in d e x .

UNEM25 = unemployment ra te  f o r  men 25 and o ld e r

EMP^ = ( co n s ta n t-h o u rs ) employment in  s e c to r  i  (see Appendix V-B 

fo r  p re c is e  d e f in i t io n )
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NG -  nunber o f  employees n e g o t ia t in g  c o n tra c ts  in  c u r re n t  ye a r 

v a r ia b le  is  the  same as NG in  s e c t io n  5 .2 . NG is  o n ly  in 

c luded  f o r  those s e c to rs  in  group 1 -  I n d u s t r ia l .

The tim e  tre n d  in  (5 .3 0 ) may be r a t io n a l iz e d  in  the  c o n te x t o f  the  

s p i l l - o v e r  model by  a l lo w in g  the  " t a r g e t "  wage d i f f e r e n t ia l  to  change 

o v e r t im e . A more l i k e l y  cause o f  g ra d u a l changes in  r e la t iv e  ea rn ings  

w ould  be s e c u la r  s h i f t s  o f  the  s k i l l  m ix  o f  w o rkers  w i th in  a g ive n  in d s u t r y .

The In d u s t r y - s p e c i f ic  v a r ia b le ,  change In  employment, se rves p6  

(1) to  account f o r  s h o r t- ru n  changes in  gross ea rn ings  due to  the  payment 

o f  o ve rtim e  premiums, (2) to  r e f le c t  s h o r t - ru n  la b o r  supp ly  I n e la s t i c i t y  

to  the  p a r t ic u la r  In d u s t ry ,  and (3) to  re p re s e n t th e  e f fe c ts  o f  I n t r a 

in d u s try  employment m ix  changes on "ave rage"  e a rn in g s  In  the  in d u s try .  

U n fo r tu n a te ly ,  (1 ) and (2) w ould  p o in t  a p o s i t iv e  s ig n  on th e  employment 

te rm  w h ile  (3 ) suggests a n e g a tiv e  s ig n .

The ra t io n a le  f o r  the  NG v a r ia b le  is  th e  fo l lo w in g .  In  th e  s e c to rs  

w ith  annual wage a d ju s tm e n t, we m igh t expect t h e i r  r e la t iv e  ea rn ings  to  

d e c lin e  in  p e rio d s  o f  heavy b a rg a in in g  a c t i v i t y  in  the  un io n  s e c to r  g iven  

th a t  c o n tra c ts  in  th e  un ion  s e c to r  a re  g e n e ra lly  " f r o n t - lo a d e d . "  In  

p e r io d s  o f  " l ig jh t :  b a rg in in g ,  on th e  o th e r  hand, r e la t iv e  e a rn in g s  in  

those  a n n u a lly  a d ju s t in g  s e c to rs  w ould  r is e .  In  u n io n iz e d  s e c to rs ,  NG 

w ould be s ig n i f ic a n t  o n ly  i f  th e  s e c to r  had n e g o tia t io n s  in  th e  " l ig jh t "  

years o f  th e  aggregate b a rg a in in g  c y c le .  In  g e n e ra l, th e  c o n tra c t  le n g th s  

va ry  to  an e x te n t ,  th a t  such s y n c h ro n iz a t io n  w ould be ra re  o v e r th e  f u l l  

sample f o r  a p a r t ic u la r  s e c to r .  Thus, the  NG v a r ia b le  is  expected to  

show up , i f  a t  a l l ,  in  nonunion s e c to rs .
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TABLE V-6

Wage S ecto r A g g re ga tion  Key

T ie r  1 
S ecto r

INFORUM
Sectors SIC*

1 . Farms 3 1-7 010

2. A g r ic . S e rv ic e s , F o re s try  & F is h e r ie s  4 8-10 070-090

3. I ro n  Ores M in in g  1 11 101

4. N o n -fe rro u s  Ores M in in g  1 12-13 102-109

5. Coal M in in g  1 14 11-12

6. Crude P e tro leum  1 15 13

7. N o n -m e ta llic  M in e ra l M in in g  1 17-18 14

8. C o n tra c t C o n s tru c tio n  2 19-20 15-17

9. Meat P roducts  1 24 201

10. D a iry  P roducts  1 25 202

11. Canned & Frozen Foods 1 26 203

12. G ra in  M i l l  P roducts  1 27 204

13. Bakery P roducts  1 28 205

14. Sugar 1 29 206

15. C o n fe c tio n e ry  P roducts  1 30 207

16. A lc h o l ic  Beverages 1 31 2082, 2085 ( p t . )

17. S o ft  D rin ks  & F la v o r in g s  1 32 2086, 2089 ( p t . )

18. M is c . Food P roducts 1 33-34 209

19. Tobacco P roducts  1 35 21

20. F a b r ic ,  Y am  & Thread 1 36-37 221, 222, 223, 223 
226, 228

21. F lo o r  C overings & M isc . T e x t i le s  1 38-39 227, 229

22. A ppare l 1 40 230, e x c l.  239

23. Household T e x t i le s  1 41 239
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TABLE V -6 , C ontinued

T ie r  1
S e c to r

INFORUM
Sectors SIC5

24. K n i t t in g 42 225

25. Logg ing  Camps 43 241

26. Saw and P la n in g  M i l ls 44 242

27. Plywood & Wood P roducts 45-47 243, 244,

28. F u rn itu re 48-49 250

29. Pulp & Paper M i l ls 50-51 ,53 261, 262,

30. Paper P roducts 52, 54 264, 265,

31. Newspapers & P e r io d ic a ls 55-56 271, 272

32. Books 57 273

33. Commercial P r in t in g 59 275

34. O ther P r in t in g 58, 60 274,
279

276,

35. I n d u s t r ia l  Chemicals 64 281

36. A g r lc .  & M isc . Chemical P roducts 65-67 286, 287,

37. P la s t ic s ,  S y n th e tic  Rubber, 
Man-made F ib e rs 68-71 282

•
COco D rugs, C lean ing  & T o i le t  P roducts 72-73 283, 284

39. P a in ts 74 285

40. Pe tro leum  R e fin in g 76-77 290

41. Paving  & A sp h a lt 78 301

42. Rubber P roducts 80-81 301, 302,

43. M isc . P la s t ic  P roducts 82 307

44. L e a th e r & L e a th e r P roducts 83-85 310

45. G lass 86 321, 322,

46. Stone, C la y , & P o tte ry 87-88 ,90 324, 327

47. Cement 89 325, 326,

48. S te e l 91 331, 332,

278,

306

329

( p t . )
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TABLE V -6 , C ontinued

T ie r 1
S e c to r

49. Copper

50. Aluminum

51. O ther N o n -fe rro u s  M eta ls

52. M e ta l Cans

53. F a b ric a te d  S t r u c tu ra l M e ta ls  P roducts

54. Screw Machine P roducts  & Stampings

55. O the r F a b ric a te d  M e ta l P roducts

56. Farm M achiner

57. C o n s tru c t io n , O i l  F ie ld  M achinery

58. M e ta lw o rk ing  M achinery

59. G enera l I n d u s t r ia l  M achinery

60. Computers & O f f ic e  M achinery

61. S e rv ice  In d u s try  M achinery

62. T rans fo rm e rs , M o to rs , & G enerators

63. Household A p p lia n ce s , Radio & TV

64. Communication Equipment

65. E le c t ro n ic  Components

66. B a tte r ie s  & Engine E le c t r ic a l  Equip .

67. M is c . E le c t r ic a l  Equipment

68. M oto r V e h ic le s

69. Ordnance

70. A i r c r a f t

71. Ship & Boat B u ild in g

INFORUM
S ecto rs

92

95

93-94
96-99

100

102-104

106-107

101, 105 
108, 110

112

113-114

115-117

111 , U S -  
122 ,126

123-124

125

129-131

134-137

132, 138 

139

140-141

133, 142 

144-145 

21-23 

147-149 

150

SIC

3331, 3351, 3368 ( p t  

3334, 3352, 3361

3332, 3333, 3337,335 
3357, 3368, ( p t . )  
3369 ( p t . )

341

343, 344 

345, 346

342, 347, 348, 349

352

353

354

351, 355, 356, 359

357

358

361, 362 ( p t . )

363, 364, 365

366

367

369 ( p t . )

362 ( p t . )  369 ( p t . )

371 

19

372

373
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TABLE V -6 , C ontinued

T ie r  1 
Sector

INFORUM
S ecto rs SIC*

72. R a ilro a d  Equipment 1 151 374

73. M is c . T ra n s p o rta t io n  Equipment 1 152-153 375 , 379

74. E n g in e e rin g , S c ie n t i f ic  
In s tru m e n ts 1 156-157 381 , 382

75. O p tic a l & S u rg ic a l Ins trum en ts 1 158-159 383 , 384

76. P ho tog raph ic  Equipment 1 160 386

77. Watches & C locks 1 162 387

78. M isc . M a n u fa c tu rin g 1 163-166 39

79. R a ilro a d s 1 167 40, 474

80. Busses and L o c a l T ra n s it 1 168 41

81. T ru ck in g 1 169 42, 473

82. W ater T ra n s p o rta t io n 1 170 44

83. A i r l in e s 1 171 45

84. P ip e lin e s 1 172 46

85. F r ie g h t Forw ard ing 1 173 47, e x c l.

86. Telephone & Telegraph 1 174 48, E x c l.

87. Radio & TV B road cas ting 1 175 483

88. E le c t r ic ,  Gas, & S a n ita ry  S erv ices 1 176-179 49

89. W holesale Trade 3 180 50

90. R e ta i l  Trade 3 181 52- 59

91. Banks, C re d it  A genc ies , & B rokers 3 182 60 - 62

92. Insu rance 3 183 63, 64

93. Real E s ta te 3 184-185 65

94. H o te l & Lodg ing  P laces 4 186 70

95. P e rsona l & R epa ir S e rv ices 4 187 72, 76
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TABLE V -6 , C ontinued

T ie r  1 INFORUM
S ector" S e c to rs  SIC

96. Business S e rv ices 4 188-189 73, 81

97. Auto R e pa ir 4 190 75

98. Movies & Amusements 4 191 78, 79

99. M e d ica l S e rv ices 4 192 80

100. E d u ca tio n a l S e rv ices 4 193 82, 84

*SIC  numbers a re  tru n c a te d  to  2 -  and 3 - d ig i t  b a s is ;  4 - d ig i t  S IC 's  shown 

where 3 - d ig i t  group was s p l i t .
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D ire c t  e s t im a t io n  o f  e q u a tio n  (5 .3 0 ) produced u n s a t is fa c to ry  r e s u lts  

f o r  a number o f  s e c to rs . U n s a tis fa c to ry  In  th is  case meant th a t  many co

e f f i c ie n t s  on th e  lagged r e la t iv e  wage d id  n o t f a l l  in to  th e  0 .0 -1 .0  

in t e r v a l .  My o n ly  e x p la n a tio n  is  th a t  the  d isagg rega ted  da ta  do n o t f i t  

p e r fe c t ly  th e  model o f  c o n t in u a l b a rg a in in g  th a t  under l i e s  th e  A s h e n fe lte r ,  

Johnson, and Pencavel m odel. Our ea rn ings  da ta  In c o rp o ra te s  e s c a la to r  

c la u s e s , o v e rtim e  payments, and wage d r i f t  components in  a d d it io n  to  

n e g o tia te d  changes. Thus, th e  fo rc in g  o f  th e  same geom e tric  la g  p a t te rn  

fo r  each o f  o u r independent v a r ia b le s  may n o t be a p p ro p r ia te  f o r  o u r da ta  

s e r ie s .

As a r e s u l t ,  E qua tion  (5 .3 0 ) was m o d if ie d  by d ropp ing  th e  lagged 

r e la t iv e  wage and a llo w in g  a more f le x ib le  la g  on th e  unemployment r a te .

The c u r re n t and p re v io u s  two y e a r 's  unemployment ra te s  were e s tim a te d  

f r e e ly  in  th e  re g re s s io n . In  o rd e r  to  conserve degrees o f  freedom , th e  

same procedure  was n o t fo llo w e d  f o r  th e  p r ic e  te rm . A f te r  some e x p e r i

m e n ta tio n , a .5 ,  .333 , .167 w e ig h tin g  p a t te rn  was a p p lie d  u n ifo rm ly  f o r  a l l  

s e c to rs .  The c u r re n t  y e a r 's  I n f l a t io n  ra te  ge ts  h a l f  o f  th e  w e ig h t In  

o rd e r to  ca p tu re  c ru d e ly  the  e f fe c t  o f  s tro n g  e s c a la to r  c lauses in  some 

in d u s t r ie s .

We d id  n o t expect an im p o rta n t r o le  f o r  th e  b a rg a in in g  c y c le  v a r ia b le ,  

and o u r e x p e c ta tio n s  were con firm ed  on th e  b a s is  o f  p re lim in a ry  reg ress 

io n s . The c o e f f ic ie n t  on N6 was s ig n i f ic a n t  In  le s s  than  a dozen s e c to rs , 

and f o r  some o f  th e se , the  m agnitude o f  th e  e s tim a te s  seemed unreasonab le . 

A p p a re n tly , In  most se c to rs  th e  c o n tra c t  t im in g  r e la t io n s h ip  w ith  re s p e c t 

to  th e  aggregate  b a rg a in in g  c y c le  has n o t been s u f f i c ie n t l y  s ta b le  to
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a llo w  t h is  v a r ia b le  to  show up in  th e  re g re s s io n s . F o r convenience, how

e v e r, t h is  v a r ia b le  was dropped f o r  a l l  s e c to rs .

The f i n a l  s p e c i f ic a t io n  th a t  is  in  th e  p re s e n t model can now be 

p resen ted  fo rm a lly :

(5 .3 1 ) EM1 -  aQ + ^  - J i / V j  +  X 4  

+  a^ TIME +  a^ A log  EMP^

On b a la n c e , I  f e e l  t h is  s p e c i f ic a t io n  m a in ta in s  the  s p i r t  o f  th e  o r ig in a l  

s p e c i f ic a t io n ,  b u t  dea ls  more s a t is f a c t o r i l y  w ith  o u r p a r t ic u la r  e m p ir ic a l 

da ta . The re s u lts  o f  the  re v is e d  s p e c i f ic a t io n  are shown in  Tab le  V -7 .

Look ing  f i r s t  a t  th e  p r ic e  c o e f f ic ie n ts  in  column 2, the  f i r s t  con

c lu s io n  is  th a t  s h o r t- ru n  changes In  th e  in f l a t i o n  ra te  have a s i g n i f i 

ca n t e f fe c t  on th e  wage s t r u c tu r e .  In  34 o u t o f  the  86 s e c to rs  in  group 1 

( i n d u s t r ia l ) , th e  p r ic e  c o e f f ic ie n t  i s  s t a t i s t i c a l l y  s ig n i f ic a n t  a t  th e  

f iv e  p e rc e n t le v e l .  W ith o u t d e ta i le d  knowledge o f  th e  e x te n t and n a tu re  

o f  e s c a la to r  c lauses In  each in d u s t r y ,  i t  i s  d i f f i c u l t  to  v e r i f y  a p r i o r i  

the  s ig n  and m agnitude o f  each p r ic e  c o e f f ic ie n t .  However, th e  p r ic e  co

e f f i c ie n t s  a re  s ig n i f ic a n t l y  p o s i t iv e  in  Sectors 3 ( I r o n  o r e ) , 5 (C oal 

m in in g ) , and 48-52 (P rim a ry  m e ta ls  and m e ta l c a n s ) , a l l  s e c to rs  w ith  

s tro n g  e s c a la to r  p ro v is io n s .  The p r ic e  c o e f f ic ie n t  is  a ls o  p o s i t iv e ,  b u t 

n o t s ig n i f ic a n t l y  so, in  69 (M oto r v e h ic le s ) . The p rob lem  he re  may be 

o u r ig n o r in g  o f  s p e c i f ic  c o n tra c t  t im in g  in  t h is  in d u s t ry .  The p r ic e  

c o e f f ic ie n ts  e x p la in  a p o r t io n  o f  s h o r t - ru n  changes in  th e  wage s t ru c tu re  

in  sub-aggrega te  s e c to r  3 (Trade and f in a n c e ) .  B o th  W holesale and R e ta i l



TABLE
INDUSTRY RELATIVE

0 INDUSTRY CONST PRICE U R ( 0)

2 AGRICULTURAL SERV1CES$ FORfcSTRY i i i S W t s i i l t
3 I  AON ORES

a S t f d t f f l tm
4 NO* FERROUS ORES • t i l  04 

( *63)
• 143U 

( .49)
.0043

( 1 . 0 8 )
5 COAL MINING 75 S B 1 f  3 » ; • » «
6 CRUDE PETROLEUM I  NATURAL 3 AS

t i S H l i * U i vm
7 NON METALLIC MINERALS MIYIMG • o067 

( . 3 5 ) < * ! ! ? } c l S I ?
9 MEAT PRODUCTS • 0922 

( .1 5)
- . 1 1 9 4  
( .41)

.0325 
( . 6 9 )

10 DAIRY PRODUCTS .0589
( 2 . 3 9 ) ( l ! ? B ? vm

11 CANNED & FROZEN FOODS - . 0 1 4 4  
( .30) d X H ( • M H

12 GRAIN MILL PRODUCTS • o3 29 
(4 .45)

- . 4 5 7 2
( 3 . 6 1 )

- . 0 0 1 0  
( *50)

13 BAKERY PRODUCTS . J783 
( 6 . 5 3 )

- 1 . 5 6 4 8  
( 6 , 5 6 )

.0 0 * 9
( 1 . 6 4 )

14 SUGAR • 0122 
( .45)

-  .33? 1 
( 1 . 7 6 ) c - » H

15 CONFECTIONERY PRODUCTS .u74U
( 6 . 9 2 )

- .90.16
( 4 . 9 5 )

.0011 
( .40)

16 ALCOHOLIC BEVERAGES .0264
( 2 . 0 7 ) c i ! 5 S ? c - ? H ?

17 SOFT DRINKS (  FLAVORINGS • J3 33 
( 3 . 3 3 )

- . 2 1 2 7  
( 1 . 2 9 ) - . 0 0 0 2  ( .0 7 )

18 MISCELLANEOUS FOOD PRODUCTS .0435
( 3 . 5 1 )

- . 3 3 3 1  ( 1.3?)
- . 0 0 6 1
( 1 . 2 4 )

19 TOBACCO PRODUCTS d S H .3114 ( .65)
.0011 ( .19)

2U F AB RI C & YARN .0252 
(1 .3 1 )

.5053 
( * . U  7)

- . 0 1 0 ?
( 2 . 5 5 )

21 FLOOR COVERINGS i NISCELLANEOU .0039 ( .1 5 )
.4517

( 1 . 2 0 ) « i ! H l
22 KNITTING .0 505

( 2 . 9 6 ) c l J S H c i ; a f

- 7
WAGE EQUATIONS

UR ( -1 ) UR(-2) TJ*E EMP RSQ/RBARSQ S . E . D-W

.0290
(3 .8 0 )

.0021 
( .3 4 ) 7S?glf rf!«* . 8 8 5 / . 7 9 6 • 017 1.65

.0130
(2 .4 2 )

- . 0 0 4 4  
( .9 2) « * ! S H

. 9 4 9 / . 9 1 3 • 012 2 *71

• o o u
( .2 5 )

.0024 
( .7 0 )

.0047
( 3 . 4 3 )

,0743
( 1 . 8 3 )

. 9 1 6 / . 8 6 3 • 010 2.29

( • ? 8 ?
.3C58 

( . 6 3 )
- •0 0 4 8
( 1 . 1 7 )

• 2 6 B / * * * * • 028 1.45

r?2Sf n m i - . 0 1 0 6  ( 5 .1 3 )
.0830 ( .7 1 )

. 7 7 9 / . 6 4 8 • 015 1.29

tm - . 0 0 4 5
( 1 . 1 4 )

.0020
( 1 . 1 9 )

- . 3 0 3 3
( 2 . 3 4 )

• 7 7 0 / . 6 3 1 • 012 2 .2 7

- • " 0 4 4
(1 .0 6 )

- . 0 0 3 5
( 1 . 2 6 )

- .0C4S
( 3 . 0 4 )

• 0922 ( .4 ? )
• 9 1 5 / ,867 • 009 1.78

7i!8H - . 0 0 0 3  
( . 1 7 )

- . 4 2 3 8
( 1 . 4 6 )

• 8 2 3 / . 7 3 7 • 011 1.15

a?Ji* n m - •0 0 2 6
( 1 . 7 0 )

• 4 3 8 / . 1 0 1 • 010 1.39

- .0021
(1 .0 5 )

- . 0 0 1 2  
( .8 0 )

.0C34
( 5 . 7 5 )

• 0652 
( .7 1 )

• 9 3 1 / . 8 9 1 • 004 1 .6 0

- .0052
( 1 .9 4 )

- . 0 0 0 4  
( .2 1 )

.006 4 
( 6 . 8 4 )

- . 4 1 3 9
( 3 . 3 9 )

. 8 8 4 / . 8 1 7 • 006 2 . 1 0

- .0 0 36  
( .0 6 ) i m - . 0 0 1 8  

( .8 6 )
- . 2 3 3 7  
(? .8 5 )

. 8 1 3 / . 7 1 6 • 014 1 .5 3

ci!»i i m .0057
( 6 . 8 0 )

- * 0 3 i 7  
( .5 2 )

. 9 3 5 / . 8 9 8 .006 1 .88

- . p)0,)4 
( .14)

• 0040 
( 1 . 6 6 )

• 0045 
( 3 . 9 6 )

.1958
( 1 . 6 4 )

. 6 9 3 / . 5 1 ? • 037 2 . 2 0

- .0115
(5 .4 3 )

- .0 0 7 1
( 3 . 9 2 )

.0055
( 7 . 1 4 )

.1937
( 2 . 1 9 )

• 9 8 3 / . 9 8 1 • 005 1 .5 0

v m t;?o5> . 'WM 4 
( 1 . 2 3 ) v M • 6 2 0 / * 7 1 3 • 007 .93

- . ^ 3 2  5 
( .4 6 )

.0139
( 8 . 1 4 )

- . 0 2 3 8  
( .2 4 )

• 9 8 6 / * 9 7 7 • 012 2 .3 3

- .115  1 
( i . O D

- . 3 0 4 3
( 1 . 7 1 )

- . 0 0 5 7
( 5 . 6 4 )

,1290  
C1 .33

• 9 6 1 / . 9 3 6 • 006 2 .32

• 9£p4 
( .05)

- . 0 0 7 9
( 1 . 7 9 )

- . 0 0 7 2
( 4 . 5 3 )

- . 0 0 2 0  
( .0<i)

• 6 7 1 / . 7 9 6 • 011 1.04

- . rU)B1
(1 .6 2 )

- . 3 1 0 7
( 3 . 1 u )

- . 0 0 4  8 
( 4 . 1 5 )

.0139 
( .19)

• 9 4 0 / * 9 0 5 • 008 1 .1 0
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TABLE
INDUSTRY RELATIVE

tt INDUSTRY CONST PRICE UR(O)

23 APPAREL • 0662 
( 2 . 5 5 )

- . 4 4 3 2  
( .9 6 ) Z l ! H ?

24 HOUSEHOLD TEXTILES .0553
( 3 . 2 0 )

.0658 
( .1 9) 7i??§?

25 L0G6IN6 CAMPS - . £ 6 1 0
( 5 . 6 6 )

5 .1546 
( 6 . 5 1 )

26 SAW I  PLANIN6 HILLS .0654
( 3 . 0 7 )

.3577 
( .96) 7*!?H

27 WOOD PRODUCTS • 0909 
( .3 5 )

.5395
( 1 . 9 4 )

.0025 
( .6 4 )

28 FURNITURE . U203 
( 1 . 2 3 ) « • ? « ? < • ! » ?

29 PAPER & PAPERBOARD HILLS .0355
( 2 . 5 6 ) 7011? - . 0 0 2 3  

( .35)
3U PAPER PRODUCTS .0164 

( 1 . 3 0 )
- . 3 5 9 7
( 1 . 7 6 )

- . 0 0 0 5  
( .1 2 )

31 NEWSPAPERS & PERIODICALS
( 3 . 0 8 )

— .7uS 6 
( 2 . 4 7 ) 7i!H!

32 BOOKS .1118
( 2 . 4 7 )

-1 . 7 0 6 3  
( 2 . 3 2 )

• 0320 
( .2 3 )

33 COMMERCIAL PRINTING .0081 
( 1 . 2 4 )

- . 4 0 9 7
( 3 . 5 7 )

- . 0 0 6 3
( 2 . 7 9 )

34 OTHER PRINTING ,0637( 4 . 1 2 ) <*?W
35 INDUSTRIAL CHEMICALS - . 0 1 0 4  

( .9 5 )
- . 2 9 2 4
( 1 . 3 0 ) d ! f f l

36 AGRICULTURAL & MISCELLANEOUS C .0173 
( 1 . 3 1 )

- . 2 6 3 2  
( .835

37 SYNTHETIC RUBBER FIBERS - .0 3 1 1  
( .0 8 )

- .1 1D 3  
( .49)

.0076
( 1 . 6 1 )

38 DRUGS,CLEANING ft TOILET PR3DUC .0 42 0
( 3 . 3 0 )

- . 2 5 7 3  
( .91)

.0000 
( .C1)

39 PAINTS • u376 
( .4 3 ) 7*!?H .0007 

( .1 2 )
40 PETROLEUM REFINING " « o3 36 

(1 .9 6 )
.4266 

( .6 5 )
.0160

( 1 . 8 7 )
41 PAVING S ASPHALT - . 0 1 2 2  

( .4 2)
- . f K 3 9  
( »C9)

.0064
( 1 . 0 6 )

42 RU33ER PRODUCTS ,0667
( 5 . 7 7 )

- s931ii
( 1 . 5 8 ) ( .5 9)

AGE EQUATIONS
t

UR ( -1  ) UR( - 2 ) TIME EMP RSQ/RBARSQ S *E • D-tf

7 m - . 0 1 0 7
( 5 . 1 5 ) 7*!ll? . 9 2 3 / . 8 9 4 • 015 1 .3 0

- .0 1 5 8  
(2.66 > va.m

- . 0 0 3 1
( 2 . 0 4 ) < * 3 I i

. 9 0 5 / . 8 5 2 • 009 2 .1 7

.0034 
( .5 3)

- . 0 1 3 1
( 5 . 0 8 )

.0373 
( . 2 4 )

. 9 1 9 / . 8 5 3 • 018 2 .7 2

- .0051 
( . 4 6 )

- . 0 1 0 1
( 2 . 3 D

.0039
( 2 . 2 9 )

• 0538 
( . 4 9 )

. 9 4 5 / . 9 1 4 • 012 1*65

- .0111
( 1 . 8 7 )

- . 0 0 3 7
( 1 . 2 3 )

- . 0 0 4 1
( 3 . 4 2 )

• 104 ?) 
( 1 . 5 6 )

• 7 3 2 / * 5 7 0 • 007 1 .96

c l ? J «
- . 0 0 7 7
( 5 . 8 2 )

• C85 5 
( .8 9)

. 9 6 0 / . 9 3 8 • 008 1 .2 9

. n o n  
( .0 1 )

.0000 
( . 0 1 )

.3055
( 4 . 4 8 )

• 0422 
( .2 3 )

. 9 3 4 / . 8 9 6 • 007 1.95

• 0038 
( .13)

• 0011 
( .49)

.0023
( 2 . 4 6 )

• 0186 
( .1 7 )

. 4 8 2 / . 1 7 1 • 007 2 .3 7

- .0031  
( .0 2 )

- . 0 0 5 1
( 1 . 5 8 )

- . 0 0 1 0  
( ,7 4 )

- . 0 7 9 ?  
( . 3 1 )

. 8 7 0 / . 8 0 0 • 010 1 .03

- .0 055  
( .6 5 )

- . 0 0 8 5
( 1 . 1 9 )

- . 0 0 1 6  
( .5 3 )

- . 2 3 3 8  
( . 9 8 )

• 7 7 6 / * 6 5 7 • 022 1.02

- .0021
( 1 .0 5 )

- . 0 0 2 3
( 1 . 5 3 )

- . 0 0 6  7 
( * * * * )

- . 0 8 1 2  
( 1 . 2 7 )

• 9 9 3 / . 9 9 0 • 004 2.83

- .005  9 
( 1 .3 1 )

- . 0 0 5 2
( 1 . 5 0 )

- . 0 0 2 7
( 1 . 5 3 )

- . 2 0 2 3  
( .8 5)

• 9 2 7 / . 8 8 6 • 009 1*57

- .0 0 3  8 
(1 .3 5 ) < • ? ? $ 7S?83?

.1 44 0  
( .9 5 )

• 9 5 1 / . 9 2 1 • 006 1.84

7??»°1?7*??H c - » »
.0959 

(1 . 4 8 )
. 6 3 4 / , 4 1 2 • 010 1.13

- .0 1 56
(3 .6 9 )

- . 0 0 1 8  
( . 7 0 )

- . 0 0 5 3
( 5 . 1 0 )

• 0844 
( .9 4 )

• 9 2 9 / . 8 8 8 • 007 1*67

- .0 0 96
(2 .6 3 )

- . 0 0 2 6  
( .88)

.0005 
( . 3 8 )

- . 0 3 7 4  
( .2 0 )

• 7 7 3 /«637 • 008 2.15

- .0 115
(2 .2 4 )

.0004 
( .13)

- . ^ 0 4 0
( 3 . 2 3 ) r ° .m . 8 6 6 / . 7 8 6 • 009 1 .2 0

- .3035  
( .8 1)

- . 0 0 6 7
( 2 . 4 2 )

.0014 
( .0 1 )

• 7 8 0 / . 6 4 9 • 019 1*19

- .0 033
( 1 .3 7 )

- . 0 0 7 4
( 1 . 4 4 )

- . 006e
( 3 . 2 0 )

- . 0 8 7 6
( 1 . 2 3 )

• 8 1 9 / . 7 2 3 • 014 2 .3 6

a?M - . 3 0 6 4
( 3 . 2 3 ) c i ? S H

. 9 8 6 / . 9 7 9 • 005 1 .8 0

168



T ABLE V

I N D U S T R Y  R E L A T I V E

n INDUSTRY CONST PRICE UR (0)

43 MISCELLANEOUS PLASTIC PROdJCTS
<1.53)

44 LEATHER & LEATHER PRODUCTS ,1162
( 5 . 4 6 )

45 GLASS - .  J23Q 
<2.17)

.1700 
( .91)

• 0021 
( .4 6 )

46 STONE,CLAY, ft POTTERY • 0900 
( .0 1)

- . O o ? 3 
( .7 4 ) n ? m

47 CEMENT .0 360  
11.75)

- . 1 3 5 7  
( .39)

• 0061 
( .9 8)

48 STEEL - . 1 7 1 3
( 3 . 7 8 )

2 . M 4 5  
( 3 . 0 5 )

49 COPPER - . o 7 0 8
( 2 . 1 1 )

.7769
( 1 . 3 2 )

- . 0 0 5 3  
( .49)

53 ALUMINUM - •  IJ982 
( 4 . 1 2 )

1 , 1 ) 5 7  
( 2 . 6 5 )

51 OTHER NON FERROUS METALS -.■J2D9 
( 1 . 0 1 )

.5439
( 1 . 5 3 )

- . 0 0 6 6  
( .8 2)

52 METAL CANS - . 0 5 3 2
( 2 . 3 8 ) d r ? ? ?

53 PLUM3IN3,H EATIM6 EQUIPMENT & 0 - . 0 1 7 2  
(1 .5 4)

.1037 
( .53)

- . 0 0 2 2  
( .50)

54 STAMPINSS,CUTLERY,HARDWA*E .0286
( 2 . 9 6 )

- . f ‘439 
( .2 4 )

55 OTHER FABRICATED METAL PRODUCT .1)221
( 2 . 6 1 )

- . 3 0 5 9
( 2 . 0 7 )

• 0030 
( . 6 8 )

56 FARM MACHINERY .0149 
< .6 7)

- . 3 6 4 2  
( .95)

.0057 
( .7 5 )

57 COMSTRUCTIONfOILFIELD MAC HINE R -. u278 
(1 .9 4 )

.D972 
( .37)

• 0065 
( 1 . 2 5 )

58 METALWORKING MACHINERY .0501
( 2 . 7 0 )

- . 6 6 1 8
( 2 . 2 4 )

>9 6ENERAL INDUSTRIAL MACHIMEftY .0222 
( 1 . 7 6 )

- . 3 6 5 1
( 1 . 6 3 )

- . 0 0 4 4  
( .7 8 )

60 COMPUTERS I OFFICE MACHINERY
( 4 . 1 6 )

-1 ,4{ '49 
( 2 . 0 5 )

- . 0 0 5 ?  
( .43)

61 SERVICE INDUSTRY MACHINERY .0244
( 2 . 9 5 )

- . 7 2 3 7
( 4 . 1 1 )

- . 0 0 0 6  
( .1 1)

62 TRANSFORMERS,MOTORS & GEYE3AT0 .01 59 
( f  .5 2 ) < * ! ! « « » ® m

A6E E3UAT IONS
'7

JR C-1 ) UR( - 2 ) TIME EMP R SO/RBARSQ S «E • D-rf

- . 0 0 9 4
( 2 . 6 7 )

r  .0059 
( 4 . 0 2 )

- . 0 2 0 2  
( .2 3)

,9 07 7 .85 5 • 011 1.04

i ? i ? f
- . 0 2 0 3
( 4 . 2 5 )

- . 0 0 5 8
( 3 . 4 0 ) -am

• 9 4 2 / * 9 1 4 • 012 1 .72

• H0T6 
• 13)

.3G32 
( . 1 0 )

- . 0 0 3 0
( 3 . 4 1 )

• 1479 
( 2 . 2 4 )

. 9 2 1 / . 8 7 4 • C06 2 .0 3

- . 0 0 4 4
( 8 . 2 8 ) « • ? ? ! *

. 9 8 1 / . 9 7 0 • 034 2.54

• ! 2 »
.0062

( 3 . 9 9 ) « i ! H t
• 8 8 0 / . 8 1 0 • 012 1.44

1323 7 
1 .14 )

- . 0 0 2 4  
( .7 0 )

- •0 6 2 2  
( . 2 4 )

. 7 9 7 / . 6 5 8 • 025 1*13

• 0QH6 
• 05)

• 0123 
( 1 . 9 3 )

- . 0 0 4 2
( 1 . 5 7 )

• 0227 
( .2 3 )

• 524 /  .250 • 019 1 .0 7

• ? 8 ?
.0101

( 2 . 1 6 )
- . 0 0 4 3
( 2 . 2 2 )

• 0738 
( .5 3 )

. 8 1 4 / . 6 9 8 • 014 1*63

• ; ? ? »
- . 0 0 0 4  
( .2 6 )

- . 0 1 7 1  
( .1 5 )

. 5 1 8 / . 2 3 1 • 012 U 7 2

,30? 5 
1 .45 )

. v)09 3 
( 2 . 2 0 ) rmi

- . 0 3 3 1  
( .2 8 )

• 8 1 8 / * 6 9 9 • 013 1*53

.0015 
• 51)

- . 3 0 0 2  
( .0 6 )

- . 0 0 4 7
( 5 . 1 6 )

- . 0 5 3 7  
( .5 1 )

• 9 4 7 / . 9 1 6 • 006 2 .2 3

.r>i97
3 .2 9 )

- . 0 0 0 4  
( .1 9 )

- . 0 0 1 9
( 2 . 3 3 )

.1732
( 2 . 8 2 )

• 8 8 4 / . S 1 6 • 006 2.83

2 .5 1 )
- . 0 0 5 3
( 3 . 1 6 )

—.0046
( 6 . 5 0 )

• 0633 
( 1 . 1 5 )

• 9 6 7 / . 9 5 0 • 005 2.25

-.005 3 
.5 7 )

- . 0 0 1 6  
( . 3 6 )

.0010 
( .4 5 )

.0396
( 1 . 1 7 )

. 2 6 4 / * * * * • 013 1.42

.•^05 9 
1 .05 )

.0033
( 1 . 2 1 )

- . 0 3 2 2
( 1 . 9 9 )

.1075
( 2 . 0 2 )

• 7 5 7 / . 6 1 5 • 008 1*40

.na75
1.0«>

- . 0 0 5 3
( 1 . 2 0 )

- . 0 0 3 5
( 2 . 5 3 )

. 9 2 1 / . 8 8 2 • 010 1 .7 0

. n n i 6  
• 12) vmi - • 0 1 6 6  

( .2 6 )
• B 6 4 / . 7 9 0 • 007 1.62

m
.0032 

( .0 2 ) < * ? 5 H - . 1 7 3 4
( 1 . 1 9 )

. 7 6 3 / . 6 4 0 • 021 1.65

- . 0 0 2 1
( 1 . 2 1 )

- . 0 0 2 2
( 2 . 9 6 )

.0491
( 1 . 0 3 )

. 9 7 7 / . 9 6 4 • 005 2 .1 6

m
- . 0 0 5 4
( 2 . 5 6 ) « * 3 ! t

• 9 8 9 / * 9 8 3 .006 1.43
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t a bl e

INDUSTRY RELATIVE

0 INDUSTRY CONST PRICE UR(O)

63 APPLIANCES.RADIO ft TV 7-!W - . 2 4 6 2  
( .86)

• 003R 
( .7 4 )

64 COMMUNICATION EQUIPMENT - • 0 8 5  4 
( .37) <•!»«

65 ELECTRICAL COMPONENTS • 0363 
( 3 . 9 8 )

- . 7 5 6 3
( 4 . 5 7 )

• 0C33 
( 1 . 0 4 )

66 BATTERIES ft ENGINE ELECTRICAL .0237 
( 1 . 3 6 )

- . 5 7 9 4
( 2 . 6 3 )

- . o o c u
( . 0 3 )

67 MISCELLANEOUS ELECTRICAL E3UIP .0335
( 1 . 6 7 )

- . 4 5 7 3
( 1 . 2 9 )

- . 0 0 6 9  
( .8 1 )

65 MOTOR VEHICLES .0277 
(1#34)

.074 3 
( .20)

• 0060 
( .9 6 )

69 ORDNANCE - . 6 1 5 9
d . 7 3 ) 'iiVdi

• 0056 
( 2 . 5 6 )

7 0 AIRCRAFT ft GUIDED MISSILES • 0658 
( 3 . 9 5 ) n 6A \l • 0009 

( .2 1 )
71 SHIP ft BOAT BUILDING .0362 

(1 .1 1)
-1 .1854 

( 2 . 0 7 )
72 RAILROAD EQUIPMENT • u384 

(1 .36)
- . 5 1 6 3
( 1 . 6 6 ) <•????

73 OTHER TRANSPORTATION EQUIPMENT • 0322 
( .6 3)

- . 2 9 4 2  
( .4 1 )

• 0076 
( . 8 9 )

74 ENGINEERING INSTRUMENTS .0272 
(1 .48)

- 1 . 0 3 9 6  
< 3 .2 3 )

- • 0 0 3 8  
( .6 3 )

75 OPTICAL GOODS & MEDICAL INSTRU .0390 
( .6 1) ( * 5 W

76 PHOTOGRAPHIC EQUIPMENT • l»167 
( 1 . 1 8 )

- . 2 3 9 4  
( 1 . 0 4 )

- . 0 0 6 0
( 1 . 4 8 )

77 WATCHES ft CLOCKS - . i /4 32
( 2 . 4 6 )

- . f - 57 2  
( .1 9)

.0012 
( .2 2 )

78 MISCELLANEOUS MANUFACTURIN5 .0365
( 2 . 2 2 )

- . 2 7 4 3  
( .9 6 )

- . 0 0 8 6
( 1 . 2 3 )

79 RAILROADS - •  Ol 06
( e l  8 )

1*2772 
C1 .2 8 )

- . 0 2 7 1
( 1 . 1 1 )

30 LOCAL,SUBURBAN ft HIGHWAY PASSE .0266 
(2 .20)

• 2u09 
( .94)

- . 0 0 0 3  
( .1 2 )

81 TRUCKING ft WAREHOUSING - . 0 1 0 3  
( .3 2 )

.2006 
( .37)

- . 0 1 8 3
( 1 . 4 8 )

32 WATER TRANSPORTATION . U 3 1 8  
( 2 . 0 6 )

- • 0 0 7 0  
( .9 4)

- 7

WAGE EQUATIONS

JR(-1 ) UR( - 2 ) TIME EMP RSQ/RBARSQ S «E . D-H

-•OOt 3 
• 22)

- . 0 0 5 1
( 3 . 7 8 )

.0628 
( .9 3 )

. 9 5 4 / . 9 2 5 .009 1 .23

• oong 
• 01)

- . 0 0 3 3
( 1 . 7 2 )

- . 0 3 2 7
( 2 . 3 6 )

.0249 
( . 7 7 )

. 8 7 1 / . 7 9 3 .007 2 . 5 7

• 0114 
3 .62 )

- . 0 0 9 0
( 4 . 9 6 )

- . 0 0 6 6
( 8 . 7 0 )

- . 0 3 5 5
( 1 . 7 8 )

. 9 8 6 7 . 9 7 9 .005 2.47

• 002 5 
.55)

• 0019 
( .7 3 )

.0028
( 2 . 5 8 )

.0903
( 2 . 2 4 )

. 7 7 0 / . 6 3 2 .008 2 .9 8

- .0026 
• 36)

- . 0 0 5 0
( 1 . 2 9 )

- . 0 0 2 1
( 1 . 2 3 )

. 7 7 8 / . 6 5 9 .012 1.66

• 0005 
• 06)

.3000 
( .CO)

.0077
( 4 . 4 2 )

.0963
( 2 . 0 0 )

. 9 3 4 / . 8 9 2 .012 1.61

- . 0 0 1 9
( 1 . 0 1 )

- . 0 0 7 4( * * * * ) - . 0 3 3 7
( 1 . 2 7 )

. 9 9 0 / . 9 8 3 .005 2.32

- .0 0 6 5
( 1 . 9 2 )

.0013 
( .9 3 ) c * ! W

• 8 4 1 / . 7 4 6 .0 10 2.01

-.0241 
2 .6 3 )

- . 0 0 2 7  
( .4 2 )

- . 0 0 5 5
( 1 . 9 7 )

- . 0 3 1 6  
( .3 2 )

. 8 6 5 / . 7 9 6 .019 1.41

*?? !?
- . 0 0 4 6  
( .8 4 )

.0045
( 1 . 9 7 )

.0494
( 1 . 2 2 )

• 5 3 2 / . 2 S 5 .017 2 .1 2

• 0196 
1 .82 )

- .3 0 3 1  
( .3 6)

- . 0 0 1 4  
( .4 9)

.1147
(1 .7 U )

. 6 4 2 / . 4 2 6 .019 .96

,0035
1.34 ) 7 i? S t 5

- . 0 0 9 9
( 6 . 9 3 )

- . 0 7 8 1
( 1 . 0 3 )

• 9 8 2 / . 9 7 4 .0 10 1.91

- . 0 0 9 5
( 7 . 2 2 )

.0596 
( .4 6 )

. 9 6 7 / . 9 5 1 .008 1.28

-.0015 
• 41)

.0001 
( .0 5 )

- . 0 0 0 8  
( .7 6 )

- . 1 0 3 3
( 1 . 5 9 )

. 6 5 8 / . 4 5 7 .008 1.87

• 0024 
• 35)

- . 0 0 5 8
( 1 . 6 9 )

- . 0 1 3 2
( 8 . 8 5 )

- . 0 7 4 0
( 1 . 1 9 )

. 9 8 1 / . 9 7 2 .011 1.81

• 0320 
.26) «s®2H

- . 0 0 6 5
( 4 . 7 2 )

- . 1 5 4 0
( 1 . 0 5 )

. 9 3 1 / . 8 9 4 .0 10 1 .0 3

• 0269 
1.5 4) c l “ l »

.0160
( 4 . 2 3 )

- . 1 0 9 1  
( .1 7)

. 9 4 8 / . 9 0 6 .026 1 .59

-.035 7 
1 .02 )

- . 3 0 8 0
( 3 . 2 6 )

- . 0 0 0 6  
( .5 9 )

.1193 
( .6 5 )

. 8 6 7 / . 7 8 6 .007 1 .63

.0350
3 .2 1 )

.0064 
( .92)

.0090
( 3 . 4 5 )

- . 1 6 0 1  
( .6 5 )

. 6 3 6 / . 7 2 5 .019 1 .96

.0113
1 .69 )

.0121
( 2 . 2 5 )

. n o s i
( 2 . 2 3 )

- . 0 1 2 9  
( .19)

. 8 3 9 / . 7 1 6 .014 2 .4 3
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TABLE V-7
INDUSTRY RELATIVE Wh GE E3UATIONS

» INDUSTRY CONST PRICE UR(O) UR(-1 ) UR( - 2 ) TIME EHP RSQ/RBARSQ S .E •

83 AIR TRANSPORTATION .2538
( 5 . 1 6 )

- 2 . 2 2 9 7
( 2 . 8 6 )

- .03 32
(3 .6 5 )

- . 0 1 7 1
( 2 . 5 0 )

.0014 
( . 4 5 )

- . 2 2 3 4
( 1 . 3 3 )

• 9 3 3 / . 3 9 0 • 017 2

34 PIPELINE TRANSPORTATION . 04 4 2 
( 1 . 1 5 ) -im < * ! » ?

• 0007 
( .0 3 )

- . 0 1 1 7
( 1 . 8 1 )

.0034
( 2 . 0 2 )

- . 7 5 2 8
( 1 . 7 4 )

• 5 0 5 / . 2 0 1 • 018 2

35 TRANSPORTATION SERVICES .0291 
( .7 7 )

-1 .5229 
( 2 . 0 6 )

- . 0 0 9 1
( 1 . 0 7 )

- .0041  
( .6">)

- . 0 0 1 4  
( .2 3 )

- • 0 0 2 6  
( .9 5)

• 1118 
( .7 4)

• 8 6 1 / . 7 6 0 • 014 2

36 TELEPHONE 8 TELEGRAPH - . 3 9 3 7  
( .66) dlJJ? ( 5 ? m c » ? m € - 3 1 1

. 9 5 2 / . 9 2 3 • 021 1

8? RADIO 1 TELEVISION BROADCASTIN
. - " H I ( 1 * 9 4 ? aJlH 7 m a ’ t t i

• 9 7 3 / . 9 6 6 • 01G 1

83 ELECTRICAL«GAS & SANITARY SERV .0629
C5.47) uWi

- .0045
(2 .0 7 )

- . 0 0 1 8
( 1 . 1 2 )

.0056
( 7 . 9 0 )

.1997
( 1 . 4 3 )

•96 4Z .944 • 005 1

89 WHOLESALE TRADE - . 0 4 9 3
( 4 . 0 2 )

.4797
( 2 . 0 0

.0011 
( .20)

.00? 3 
(1 .73)

.0014 
( .5 8)

- . 0 0 1 4
( 1 . 3 6 )

- . 1 2 3 4  
C .5 1 )

• 8 2 5 / . 7 1 8 • 007 1

90 RETAIL TRADE - . 0 3 2 9
( 2 . 3 3 ) d!Mf . n o i l  

( .0 2 )
- . 0 0 3 9
( 3 . 7 6 )

.1114 
( .6 3)

. 7 8 3 / . 6 4 7 • 007 1

91 B AMKIN6 & CREDIT AGENCIES .0165 
C .62)

.0153 
( • J3 )

«,0f ;91
( 1 . 4 6 )

- . 0 0 7 3
( 1 . 4 4 )

- . 0 0 4 7
( 2 . 0 0 )

- . 0 5 9 1  
( .3 3 )

• 7 3 8 / . 5 9 2 • 016 1

92 INSURANCE • 02 22 
( .93)

- . 9 3 6 5
( 2 . 1 3 )

- . 0 0 3 0  
( .5 1 ) ??? H . 0049 

( 1 . 0 5 )
- . 0 0 0 6  
( .3 2 ) t-m

. 8 6 2 / . 7 8 5 • 013 1

93 REAL ESTATE - . 0 0 7 3  
( .1 3 )

- . 7 8 8 1  
( .90)

• 0030 
( .3 2 )

• 021 5 
( 2 .5 5 )

.0089
( 1 . 0 2 )

.0063
( 2 . 1 9 )

- . 1 5 5 9  
( .5 0 )

• 3 13 / • 6 81 • 019 1

94 HOTEL S LODGING PLACES • U634 
( 2 . 9 3 )

- . 5 0 9 4
( 1 . 2 2 )

.0027 
( . 4 6 )

- .0027  
( . 3 5 )

- . 0 1 0 6
( 2 . 9 9 )

.0044
( 2 . 6 9 )

- . 0 6 2 9  
( .4 3 )

. 8 8 7 / . 9  22 • 010 1

95 PERSONAL & REP AI R S E R V I C E S c-ms c i ? B i ??«* .0020 
( .4 0 ) (•??U i-llif • 5 8 1 / * 2 7 0 • 013 1

96 MISC. BUSINESS SERVICES - . 0 3 0 8  
( .0 3 )

- . 6 6 5 3
( 1 . 6 9 )

.0023 
( .3 2 )

- .0043  
( .94)

- . 3 0 1 3  
( .3 5 )

- . 0 0 9 2
( 6 . 2 0 )

- . 1 1 6 9  
( . 6 2 )

. 9 8 0 / . 9 6 5 • 009 1

97 AUTO REPAIR - .  U402 
( 1 . 6 5 )

.7950 
( 1 . 6 2 )

- . 0 0 6 9
( 1 . 5 2 )

- .0016  
( .35)

- . o c a 5 
( .1 5 )

- . 0 0 5 8
( 4 . 2 2 )

- •0 9 3 7  ( . 66)
• 7 5 7 / . 5 7 7 • 008 1

98 AMUSEMENT & R EC R EA T I O N A L  S E RV I *01 SO ( .39)
-1 .8539 

( 2 . 2 9 )
- . 0 0 1 7  ( . 1 9 )

- .113  7 
( 1 .6 3 )

• 0020 ( .3 3 )
- . 0 1 2 2
( 4 . 6 1 )

.0559 ( .56)
• 9 6 6 / . 9 4 2 • 017 1

99 M E DI C A L  & OTHER HEALTH S E R VI C E .1635 
( 3 . 6 0 ) ( .ini t-m c i ? I H

.0092
( 4 . 5 6 )

. 9 8 3/ .978 • 012 2

•JO E D U C A T I O N A L  S E R V I C E S - • u390 ( «6u)
- . 5 1 4 1  ( 1 . 7 0 7l?Mi - . 0 0 1 1

( 1 . 0 1 ) h!!H . 9 5 5 / . 9 2 2 • 036 2
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tra d e  have p o s i t iv e  p r ic e  te rn s  as c o n s tra s te d  to  Insu rance  and Real 

e s ta te .  Th is may be due to  the  h ig h e r  le v e l  o f  u n io n  a c t i v i t y  in  th e  

fo rm er two s e c to rs .

The predominance o f  n e g a tiv e  s igns  on the  p r ic e  te rm  in  th e  indus

t r i a l  groups shou ld  cause no im m ediate a la rm . F i r s t ,  th e  aggregate  wage 

w h ich d e fin e s  the  denom inator o f  th e  r e la t iv e  wage indexes i s  a w e igh ted  

(by 1967 p a y r o l ls )  average o f  the  in d u s t ry  ea rn ings  in d e xe s . Thus, a 

few s e c to rs  w ith  la rg e  p o s i t iv e  c o e f f ic ie n ts  ( i . e .  C oal m in in g , S te e l 

and M oto r v d i ic le s )  o f f s e t  a la rg e  number o f  s m a ll s e c to rs  w ith  n e g a tiv e  

c o e f f ic ie n ts .  Second, th e re  are  r e a l ly  o n ly  s e v e ra l o b se rva tio n s , 1973-75, 

w i th in  o u r sample p e r io d  f o r  w h ich th e  p r ic e  te rm  behaved somewhat 

in d e p e n d e n tly  o f  unemployment ra te s .  Thus f o r  some s e c to rs ,  we may 

assume th a t  th e  unemployment term s o f f s e t  th e  n e g a tiv e  p r ic e  c o e f f ic ie n ts  

f o r  p e r io d s  o f  demand-Induced i n f l a t i o n .

In  s p i te  o f  th e  c o l l i n e a r i t y  among th e  th re e  unemployment te rm s, 

th e re  a re  a s u b s ta n t ia l nunber o f  s e c to rs  where in d iv id a l  c o e f f ic ie n ts  

a re  s t a t i s t i c a l l y  s ig n i f ic a n t .  A s u rp r is e  is  th a t  th e  la g  p a t te rn  in  

these se c to rs  do n o t fo l lo w  th e  d e c l in in g  p a t te rn  as p o s ite d  by  th e  AJP 

m odel. In  the  in d u s t r ia l  group 38 s e c to rs  had the  same s ig n  on a l l  th re e  

unemployment term s w ith  a t  le a s t  one c o e f f ic ie n t  h a v in g  a t - s t a t i s t i c  

g re a te r  than  one. The la rg e s t  c o e f f ic ie n t  ( in  a b s o lu te  v a lu e ) was found 

on th e  one -yea r lagged te rm  in  26 o f  these s e c to rs .  The re m a in ing  tw e lve  

c o e f f ic ie n ts  were s p l i t  e ven ly  between th e  c u r re n t  and tw o -ye a r lagged 

te rm s.

As a w ho le , the  unemployment term s a re  th e  most p o w e rfu l in f lu e n c e s  

in  the  e q u a tio n s . W ith o u t fo rm a lly  a n a ly z in g  th e  c o e f f ic ie n ts  ( i . e .  by
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re g re ss io n s  on u n io n iz a t io n ,  a b so lu te  wage le v e ls ,  e t c . )  th e  re s u lts  appear 

to  r e f l e c t  the  phenomenon o f  c y c l ic a l  n a rro w in g  o f  th e  wage s t r u c tu r e .  

Sectors 20, F a b r ic  and y a rn ; 21, F lo o r  c o v e r in g s ; 22, K n i t t in g ;  23, A p p a re l; 

28, F u rn itu re ;  44, L e a th e r and le a th e r  p ro d u c ts ) a re  a l l  good examples o f  

s tro n g  p r o c y c l ic a l  b e h a v io r in  t h e i r  r e la t iv e  wage p r o s it io n s .  A l l  may be 

c h a ra c te r iz e d  ( in  term s o f  th e  I n d u s t r ia l  group) as low-wage, b a s ic a l ly  

nonunion s e c to rs .  C o u n te rc y c lic a l b e h a v io r  is  most e v id e n t in  s e c to rs  48, 

S te e l;  50, Aluminum; 52, M e ta l cans; 68, M oto r v e h ic le s ;  and 81, T ru c k in g . 

A g a in , s in c e  we a re  u s in g  a w e igh ted  average aggregate  wage to  c a lc u la te  

the  r e la t iv e  wage in dexes , we shou ld  n o t expect to  f in d  equa l nunbers o f  

p o s i t iv e  and n e g a tiv e  c o e f f ic ie n ts .

W ith o u t s p e c i f ic  knowledge o f  th e  o c c u p a tio n a l s h i f t s  w i th in  p a r t ic 

u la r  s e c to rs ,  i t  is  d i f f i c u l t  to  in te r p r e t  th e  tim e  tre n d s . In  56 o u t 

o f  th e  86 in d u s t r ie s  in  group 1 , the  tre n d  c o e f f ic ie n ts  a re  s t a t i s t i c a l l y  

s ig n i f ic a n t  a t  th e  ten  p e rc e n t le v e l .  In  o n ly  8 s e c to rs  d id  th e  co

e f f i c ie n t  exceed one p e rce n t p e r ye a r ( in  a b s o lu te  va lu e ) ; however, in  

33 s e c to rs  th e  c o e f f ic ie n t  was g re a te r  than  o n e -h a lf  p e rce n t p e r y e a r .

In  t h is  group we may no te  s e c to rs ,  19 , Tobacco p ro d u c ts ; 79, R a ilro a d s ; 

and 86, Telephone and te le g ra p h ; a l l  o f  w h ich d is p la y  p o s i t iv e  tre n d s  

in  excess o f  one p e rce n t p e r y e a r. For these  s e c to rs ,  a t  le a s t ,  we may 

h yp o th e s ize  th a t  in c re a s in g  un ion  aggress iveness has c o n tr ib u te d  to  la rg e  

r e la t iv e  wage ga ins  ove r the  sample p e r io d  ( ra th e r  than  s k i l l - m ix  changes). 

The l a t t e r  two s e c to rs ,  o f  course , have h ig h ly  n o n -c o m p e tit iv e  p ro d u c t 

m arkets w h ich may d im in is h  em ployer re s is ta n c e  a t  th e  b a rg a in in g  ta b le .

The tre n d  c o e f f ic ie n ts  in  th e  tra d e  and fin a n c e  group a re  s m a ll.

In  s e rv ic e s , however, tre n d s  in  the  r e la t iv e  wage s t ru c tu re  a re  dom inated



174

by the  la rg e  Increases  In  the  wages o f  m e d ica l s e rv ic e  w o rke rs . S ince a 

la rg e  p ro p o r t io n  o f  t h is  in c re a s e  in  average m e d ica l s e rv ic e  wages may 

have been a o n c e -a n d - fo r -a ll in c re a s e  in  th e  wages o f  n u rs in g  and o th e r  

h o s p ita l  p e rs o n n e l, the  tre n d  c o e f f ic ie n ts  shou ld  be d im in is h e d  f o r  fo re 

c a s t in g  purposes. Our p rocedure  f o r  m ode ra ting  th e  tre n d s  f o r  t h is  and 

o th e r  s e c to rs  a re  d e scrib ed  in  Chapter X.

The in d u s try  change in  employment is  n o t ,  on the  w h o le , a p o w e rfu l 

e x p la n a to ry  v a r ia b le  in  th e  e q u a tio n s . In  o n ly  seven s e c to rs  does th e  

v a r ia b le  e n te r  w ith  a p o s i t iv e  s ig n  and is  s t a t i s t i c a l l y  s ig n i f ic a n t  a t  

th e  te n  p e rc e n t le v e l  o f  co n fid e n ce . G e n e ra lly , these  s e c to rs  a re  in  

d u ra b le  m a n u fa c tu rin g , and I  expect th a t  t h is  te rm  is  p ic k in g  up o ve r

tim e  premiums. T h is  appears to  be th e  case in  p a r t ic u la r  o f  se c to rs  47 

Cement; 53, S tam pings, c u t le r y ,  and hardw are ; 56, Farm m ach ine ry ; 57, 

C o n s tru c t io n  o i l f i e l d  m ach ine ry ; and 68 M oto r v e h ic le s .  N e a rly  h a l f  

o f  th e  in d u s t r ia l  group s e c to rs  d is p la y  n e g a tiv e  c o e f f ic ie n ts ,  a lth o u g h  

o n ly  f iv e  a re  s t a t i s t i c a l l y  s ig n i f ic a n t .  As we m entioned e a r l i e r ,  t h is  

may be a r e s u l t  o f  i n t r a - in d u s t ry  em ploym ent-m ix changes w h ich  cause 

"ave rag e " e a rn ings  to  f a l l  as th e  w o rk  fo rc e  expands. The re g re s s io n  

r e s u lts  he re  suggest th a t  w ith  the  e x c e p tio n  o f  a few in d u s t r ie s ,  t h is  

phenomenon is  n o t pronounced f o r  th e  BLS ca tego ry  o f  p ro d u c tio n  o r  non- 

s u p e rv is o ry  w o rke rs .

P lo ts  f o r  S e le c te d  Sectors

On pages 178 th rough  187 we have in c lu d e d  p lo ts  o f  th e  r e la t iv e  

wage equ a tions  f o r  te n  s e le c te d  in d u s t r ie s .  The p lo ts  may g ive  th e  re a d e r 

a b e t te r  f e e l  f o r  th e  type  o f  v a r ia t io n  we a re  t r y in g  to  e x p la in ,  and show
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how w e l l  o u r r e s t r ic te d  s e t o f  v a r ia b le s  succeeds In  e x p la in in g  th is  

v a r ia n c e  f o r  a re p re s e n ta t iv e  sample o f  in d u s t r ie s .

The f i r s t  s e c to r  shown is  G ra in  m i l l  p ro d u c ts , wage s e c to r  number 12. 

The most rem arkab le  aspec t o f  t h is  s e c to r  is  the  s t a b i l i t y  o f  th e  wage le v e l  

w ith  re s p e c t to  th e  aggregate " in d u s t r ia l "  wage. From 1963 fo rw a rd , the  

r e la t iv e  wage does n o t d e v ia te  by more than  two p e rce n t from  th e  r e la t iv e  

wage expe rienced  in  1967. The unemployment c o e f f ic ie n ts  in d ic a te  w eakly  

p r o c y c l ic a l b e h a v io r  o f  th e  r e la t iv e  wage; a lth o u g h  none o f  th e  in d iv i 

d u a l la g  c o e f f ic ie n ts  on UNEM25 is  s t a t i s t i c a l l y  by i t s e l f ,  an F te s t  

w ould p ro b a b ly  r e je c t  th e  h y p o th e s is  th a t  a l l  th re e  c o e f f ic ie n ts  a re  ze ro . 

The tim e  tre n d  is  about .3  p e rc e n t p e r y e a r .

As we tu rn  to  the  n e x t p lo t ,  r e la t iv e  wage b e h a v io r  i s  f a r  more 

c y c l ic a l  f o r  F a b r ic  and y a m  (2 0 ) .  A casua l in s p e c t io n  o f  th e  p lo t  shows 

th a t  th e  r e la t iv e  wage f o r  th is  b a s ic a l ly  c o m p e tit iv e  s e c to r  in c re a se d  

abou t s ix  p e rc e n t from  th e  b e g in n in g  to  th e  end o f  th e  1960 's  expans ion .

Our unemployment v a r ia b le  is  q u ite  s u c c e s s fu l in  c a p tu r in g  t h is  movement; 

each o f  th e  (c u r re n t  and) lagged terms is  s ig n i f ic a n t  a t  th e  te n  p e rce n t 

le v e l  o f  s t a t i s t i c a l  s ig n if ic a n c e .

The re g re s s io n s  f o r  F u rn itu re  (38) and Paper p rodu c ts  a re  shown on 

pages 180 and 181. Wage b e h a v io r  in  F u rn itu re  i s  s l i g h t l y  p r o c y c l ic a l 

b u t th e  m a jo r fe a tu re  in  the  p lo t  i s  th e  s u b s ta n t ia l n e g a tiv e  tre n d  ( e s t i 

mated a t  about - . 8  p e rc e n t p e r y e a r ) .  The n e g a tiv e  tre n d  may r e f le c t  

m ig ra t io n  o f  f irm s  in  t h is  In d u s try  to  low  wage areas in  th e  South . Paper 

p rodu c ts  on th e  o th e r  hand, i l l u s t r a t e  an in d u s t ry  whose r e la t iv e  wage 

has been ex tre m e ly  s ta b le  ove r th e  e n t i r e  sample p e r io d .
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H ie re g re s s io n  p lo t  f o r  Rubber p rodu c ts  ( 4 2 ) ,shown on page 182 , 

shews a s e c to r  whose r e la t iv e  wage has f a l le n  w ith  h ig h e r  ra te s  o f  in -  

f l a t i o n 0 A s ig n i f ic a n t  f r a c t io n  o f  the  w orkers in  t h is  s e c to r  a re  those  

in  th e  U n ite d  Rubber Workers u n io n ; u n t i l  1976 t h e i r  c o n tra c ts  w ith  th e  

m a jo r t i r e  m anu fac tu re rs  d id  n o t in c lu d e  a u to m a tic  c o s t - o f - l i v in g  a d ju s t

ments .

The re g re s s io n  p lo t  f o r  S te e l (48) shows the  need f o r  an e x p l i c i t  

c o n tra c t  t im in g  v a r ia b le .  The p r ic e  c o e f f ic ie n t  my be b ia s e d  upward be

cause o f  d ie  1974 co inc id ence  o f  a m a jo r s e ttle m e n t and th e  la rg e s t  

p r ic e  change In  the  sam ple. I t  seems c le a r ,  however, from  th e  1974 and 

1975 o b se rva tio n s  o f  th e  r e la t iv e  wage th a t  the  p r ic e  c o e f f ic ie n t  would 

rem ain la rg e  even in  a more c o r re c t ly  s p e c if ie d  e q u a tio n . The reade r 

w i l l  n o te  th a t  even o u r c u r re n t s p e c i f ic a t io n  is  a b le  to  e x p la in  o ve r 

tw o - th ird s  o f  th e  v a r ia n c e  o f  RW f o r  th is  u n io n iz e d  s e c to r .

M e ta l cans, as we m entioned e a r l i e r ,  is  one o f  th e  s e c to rs  d is 

p la y in g  c o u n te rc y c l ic a l wage b e h a v io r . The p lo t  o f  p re d ic te d  versus 

a c tu a l f o r  th is  in d u s t r y ,  is  shown on page 184 • The in d u s ty ,  as w e l l  

as s te e l ,  shows a ve ry  h ig h  p r ic e  c o e f f ic ie n ts  .710 .

B a tte r ie s  and eng ine e le c t r ic a l  equipm ent (66) i l l u s t r a t e s  one 

o f  the  s e c to rs  In  w h ich we f in d  a s ig n i f ic a n t  p a r t i a l  c o r r e la t io n  between 

the  r e la t iv e  wage and the  change in  s e c to r 's  employment. As the  p lo t  

on page 185 in d ic a te s ,  i t  appears th a t  th e  sharp y e a r - to -y e a r  movements 

a re  l i k e l y  th e  r e s u lts  o f  f lu c tu a t io n  in  o v e rtim e  premiums. T h is  s e c to r 's  

a c t i v i t y  i s  c lo s e ly  r e la te d  to  th a t  f o r  th e  c y c l ic a l  M oto r v e h ic le s  

s e c to r ,  whose re g re s s io n  re s u lts  we show on th e  succeed ing  page. Our
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la c k  o f  a c o n tra c t t im in g  v a r ia b le  f o r  M o to r v e h ic le s  shou ld  n o t 

a p p re c ia b ly  b ia s  th e  tim e  tre n d  e s t im a te . R e la t iv e  wages in  t h is  s e c to r  

have in c re a se d  about 10 p e rce n t o v e r the  1959-75 in t e r v a l .

The f i n a l  p lo t  shown is  f o r  R a ilro a d s  (79) • I  have in c lu d e d  th is  

p lo t  to  g ra p h ic a l ly  i l l u s t r a t e  the  tremendous in c re a s e  in  th e  r e la t iv e  

wage f o r  t h is  s e c to r  ove r th e  sample p e r io d . T h is  m agnitude o f  th e  In 

crease r e f le c t s  more a g g re ss ive  un ion  b e h a v io r  and a d e s ire  on th e  p a r t  

o f  r a i l ro a d s  to  avo id  s t r ik e s ,  thus lo s in g  (perm anently?) bus iness  to  

a l te r n a t iv e  modes o f  t ra n s p o r ta t io n .  For fo re c a s t in g  purposes, as we 

e x p la in  in  C hapter X I ,  the  1 .6  p e rce n t pe r. ye a r tim e  tre n d  is  a r b i

t r a r i l y  reduced ( in c re m e n ta lly )  a f t e r  1978.

The p lo ts  f o r  these ten  in d u s t r ie s ,  I  hope, have g iven  th e  reade r 

some o f  the  f la v o r  o f  ou r r e la t iv e  wage e q u a tio n  w o rk . G e n e ra lly , the  

s e t o f  agg rega te  v a r ia b le s  p lu s  the  in d u s t ry  change in  employment do a 

c re d ita b le  jo b  in  e x p la in in g  th e  v a r ia t io n s  in  r e la t iv e  wages f o r  most 

s e c to rs . In c lu s io n  o f  v a r ia b le s  to  r e f l e c t  c o n tra c t  t im in g  in  s e v e ra l 

m a jo r in d u s t r ie s  ( s te e l ,  alum inum, au tom ob iles ) i s  th e  n e x t lo g ic a l  

improvement in  t h is  p a r t  o f  th e  m odel, b u t  resources d id  n o t  p e rm it th e  

com p le tion  o f  such work h e re .

5 .4  R e c o n c il ia t io n  o f  BLS Wage Measures w ith  Labor Income

Since the  income model is  framed in  terms o f  th e  U .S . N a tio n a l 

A ccoun ts , o u r fo re c a s ts  f o r  la b o r  income by in d u s t ry  must be c o n s is te n t  

w ith  th e  sources used by BEA. The BLS ea rn in g s  indexes used in  th e  

in d u s try  r e la t iv e  wage equa tions  r e la te  to  p ro d u c tio n  and n o n -s u p e rv is o ry  

w orkers o n ly .  An obvious q u e s tio n  is  w hether th e  om iss ion  o f  non -p ro 

d uc t io n  w o rke r ea rn ings  c rea tes  s e r io u s  c y c l ic a l  o r  s e c u la r  b ia s  in
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REGRESSION RE SULTS FOR SECTOR 12 GRAIN MI  IL PRODUC TS RELATIVE TO GROUP: I NDUS TRI AL

STARTING YEAR FOR REGRESSION 19 59 ENDING YEA » FOR REGRESS ION 197 5

NUMBER OF OBS 
DEGREES OF FR 
SUM OF SQUARE 
STD ERROR OF

ER WAT I  
EE DOM 
D RE S I  
RE GRES

ONS

DUALS
SION •

n
. 0 0  

004 2

B O
fBARSQ
t-W
fHO

:li)i
1 . 5 9 9

. 2 0

PERIODS I N  SI MUL ATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MULATI ON

RELATI VE WAGE FEGRESSEd ON

V A R~ 1 ABLE C0EFF1CI ENT STD . ERROR T-V AL UE1
2 XCPI  5 U-RA
4 U-RA
5 U-RA
6 TIME
7 CHAN

INTERCEPT 
/ C P I  < . 5 , . 3 3 3 . . 1 6 7 1  
TE ( M A L E ,  25  I OVER 
TE ( M A L E ,  25  ft OVER 
TE ( MA LE *  25 I  OVER

GE I N  EMPLOYMENT

!,T :  8} 
i f :  i i  

i f :  8i

. 0 3 2 9

::4»i::88fl:8§?i 1
:88?§
:8??S

5:taa
’rMJ5:M

DATE

1 95 9

PREDICTED

. 9 6 3

ACTUAL

. 9 6 4
4

6

PREDICTED
4 4

(♦>
*

ACTUAL C O
4 4  4

1 9 60 . 9 6 4 . 9 5 9 7 * 4

1961 . 9 7 0 . 9 6 7 8 * 4

1962 . 9 7 4 . 9 7 4 9 *

1 9 6 3 . 9 7 7 . 9 b 3 10 4 *

1 964 . 9 6 3 . 9 8 4 11 4 *

1 9 65 . 9 8 8 . 9 8 6 12 * 4

1 9 66 . 9 9 1 . 9 9 7 13 4 *

1 9 6 7 . 9 9 5 1 . 0 0 0 14 4  *

1 9 68 . 9 9 6 . 9 9 3 15 * 4

1 9 69 . 9 9 4 . 9 9 4 16 *
1 9 7 0 . 9 9 4 . 9 9 1 17 *  4

1971 . 9 9 6 . 9 9 6 18 *
1 97 2 1 . 0 0 1 . 9 9 8 19 * 4

1 97 3 1 . P0 1 . 9 9 7 20 *  4

1 97 4 . 9 9 0 . 9 9 1 21 *

1 97 5 • 9b7 . 9  9 0 22 4 *

.OOOC

. 9 i 0
4

. 9 4 0
4

. 9 6 0
4

. 9 8 0 1.000
4

1.020
♦

1 . 0 4 0
4

1 .060 1 . 0 8 0
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REG RE SS ION RE SULTS

STA RT ING YEAR F OR R

NUMfcE R OF OBS ER VAT I
DEG RE ES OF FR EE DOM
SUM 0 F SQUARE D RESI
STD ERROR OF RE GRES

FOR SECTOR £0 FABRIC 8 YARN 

1 9 5 9  ENDING YEA I FOR REGRESSION 197 5

1*.00
. 0 0 5  9 

RELATI VE WAGE 

VARIABLE 

INTERCEPT

RSQ
FBARSQ 
t-W
(■HO

REGRESSED ON

COEF FI CI ENT

0 2 52  
5 CSS

81?? 
0 04 3  
0 0 5 7 ,  
1 290'

. 9 6 1 1

. 9 3 6 4
2 . 3 2 5

- . 1 6

2 X C P 1 / C P I  ( . 5 . . 3 3 3 . . 1 6 7 ) ( -  0 )
3 U-RATE ( MALE* 2 5 & OVER ( -  0 ) -
4 U-RATE ( M A L E , 2 5  & OVER ( -  1) —
5 U-RATE ( M A LE . 2 5 & OVER C -  V -
6 TIME ( -  0 ) -
7 CHANGE I N  EMPLOYMENT ( -  0 )

DATE PREDICTE D ACTUAL

1 9 5 9 . 9 7 2 . 9 7 1 6

1 9 6 0 . 9 6 4 . 9 6 8 7

1961 . 9 5 5 . 9 5 1 8

1 96 2 . 9 5 2 . 9 5 7 9

1 9 63 . 9 5 6 . 9 4 8 10

1 96 4 . 9 6 9 . 9 6 5 11

1 9 65 . 9 8 2 . 9 3 6 12

1 9 6 6 . 9 9 7 1 . 0 0 4 13

1 9 67 . 9 9 6 1 . 0 0 0 14

1 9 6 8 1 . 0 0 6 1 . 0 0 6 15

1 9 6 9 1 . 0 1 2 1 . 0 1 5 16

1 9 7 0 . 9 9 4 . 9 8 9 17

1971 . 9 6 7 . 9 6 6 18

197 2 . 9 5 5 . 9 5 4 19

1 9 73 . 9 6 2 . 9 6 1 20

1 974 . 9 6 3 . 9 5 7 21

1 975 . 9 2 5 . 9  i  2 22
4

. 9 2 0

RELATIVE TO GROUP: I NDUS TRI AL

PERIODS I N  SI MULATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MULATI ON

STD.  ERROR

. 2 4 4 2

. 0 0 4 0

. 0 0 5 0

. 0 0 2 5

.0010

. 0 9 3 7

PREDICTED
4

(♦)
*4

4 *

* 4

4
. 9 4 0

4
. 9 6 0

.0000
:88

T - V A L U I

2 . 0 7 1

i :IU
1 . 7 0 6
5 . 6 4 3
1 . 3 7 8

ACTUAL ( O
4 4

4 *  

4  *

4
. 9 6 0

4
1.000

4
1.020

4
. 0 4 0

4
1 . 0 6 0 1.080
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REGRESSION RESULTS FOR SECTOR 

START I N 6 YEAR

NUMBER OF OBS 
DEGREES OF FR 
SUM OF SQUARE 
STD ERROR OF

DATE

INTERCEPT
X C P I / C P I  ( . 5 , .  3 3 3 .  . 1 6 7 )  C
U- RATE ( M A L E ,  25  I  OVER (
U-RATE ( M A L E ,  25  & OVER (
U-RATE ( MA LE *  25 g OVER (
TIME (
CHANGE I N EMPLOYMENT (

28 FURNITURE RELATIVE TO 6 R0UP:  I NDUSTRI AL

FOR REGRESSION 1 9 5 9  ENDING YEA 1 FOR REGRESSION 1 97 5

ERVAT10NS 
EE DOM
D RESIDUALS 
REGRESSION

12
. 0 6 ? ?

USB
tBARSQ
P-W
IHO

. 9 5 9 6

. 9 3 7 7
PERIODS I N  SI MULATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MUL AT ION

RELATI VE WAGE (E6 RESSED ON

VARIABLE C0EFFI C1ENT S T D.  ERROR T - VAL UE

.0000
:88

-  0) 
:  ¥l
- 0) - 0)

. 0  203 
- . 0 4 1 9

- . 0 0 6 8
- . 0 0 7 7

. 0 8 5 9

. 2 8 4 8

m
:83fl
. 0 9 6 1

. 1 4 7

1 : m
i : W

. 8 9 0

1 9 59

PREDICTED

1 . 0 1 9

ACTUAL

1 . 0 1 7
4

6

PREDICTED (♦> ACTUAL ( * >
4 . 4  ♦ 4 4

* 4

1 9 6 0 1 . 0 0 4 1 . 0 1 1 7 ♦ *

1961 1 . 0 0 1 1 . 0 0 2 8 *

1 96 2 . 9 9 3 . 9 9 7 9 ♦ *

1 9 6 3 . 9 9 0 . 9 9 2 10 4 *

1 96 4 . 9 9 6 • 9 d  7 11 *  4

1 96 5 1 . 0 0 1 . 9 9 6 12 *  ♦

1 9 66 1 . 0 0 6 . 9 9 7 13 *  4

1 9 67 1 . 0 0 1 1 . 0 0 0 14 *

1 96 8 1 . 0 0 6 . 9 9 9 15 *  4

1 96 9 1 . 0 0 1 1 . 0 0 8 16 4  *

1 9 7 0 . 9 8 6 . 9 9 4 17 ♦ *

1971 . 9 6 9 . 9 7 5 18 4 *

1 972 . 9 5 4 . 9 5 6 19 4 *

197 3 . 9 4 4 . 9 5 2 2 0 4 A

1 9 7 * . 9 3 6 . 9 3 2 21 *  4

197 5 . 9 1 3 ' . 9 0  5 22A

. 9 2 0 . 9 4 0  . 9 6 0  . 9 8 0  1 . 0 0 0 1 . 0 2 0

00o

1 . 0 4 0 1 . 0 6 0 1 . 0 8 0



STARTING YEAR

NUMBER OF OBS 
DEGREES OF FR 
SUM OF SQUARE 
STD ERROR OF

REGRESSION RE

4
5 

»
DATE

FOR REGRESSION 19

ER VAT IONS 
EE DON
D RESIDUALS 
REGRESSION

REL ATI VE WA6E

VARIABLE

INTERCEPT

SULTS FOR SECTOR 30 PAPER PR CDUCTS 

59 ENDING YEA I FOR REGRESSION

H
ofi?6

REGRESSED ON 

COEF FI CI ENT  

0 1 64

1 9 7 5

If ia
IBARSQl-WtHO

:!Mt
2- lU

RELATIVE TO GROUP: I NDUSTRI AL

PERIODS I N  SI MULATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MULATI ON

STD.  ERROR

zcP I /Cu- RA TE
U- RA TEu- RA TE
TI ME
CHAN GE

( T -  
< T-

I t -  8 )

8!1)2)
1 & 1  
0 0 08  
0 011 

36'

. 0 0 4 6•0022

T -V A LU E

1:(
• 4 9 0

2: m

1 9 5 9

PREDICTED

. 9 8 9

ACTUAL

. 9 8 6
♦

6
♦

PREDICTED (♦> ACTUAL ( * )  
♦ ♦ ♦ 

* ♦

1 9 6 0 . 9 9 1 . 9 8 5 7 *  ♦

1961 . 9 9 2 . 9 9 6 8 ♦ *

1 96 2 . 9 9 8 1 . 0 0 0 9 ♦ *

1 9 6 3 . 9 9 9 1 . 0 0 1 10 ♦ *

1 9 64 1 . 0 0 0 1 . 0 0 3 11 4 *

1 96 5 1 . 0 0 2 1 . 0 0 1 12 *  ♦

1 9 6 6 1 . 0 0 1 1 . 0 0 3 13 ♦ *

1 9 67 1 . 0 C 0 1 . 0 0 0 14 •

1 96 8 . 9 9 9 1 . 0 0 4 15 ♦ «

1 9 69 . 9 9 6 1 . 0 0 3 16 ♦ *

1 9 70 . 9 9 4 . 9 8 0 17 *  ♦

1971 . 9 9 9 1 . 0 0 2 18 *  *

1 9 72 1 . 0 0 7 1 . 0 0 1 19 *  ♦

1 9 73 1 . 0 0 6 1 . 0 0 3 20 * ♦

1 9 74 . 9 9 4 . 9 9 6 21

1 9 75 . 9 9 2 . 9 9 6 22

♦
. 9 2 0

♦
. 9 4 0

♦ *

♦ ♦ ♦ 
. 9 6 0 '  . 9 8 0  1 . 0 0 0

♦
1.020

.0001

♦
1 . 0 4 0

*
1 . 0 6 0

♦
1 . 0 8 0
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STARTING YEAR

NUMBER OF OBS 
DEGREES OF FR 
SUM OF SQUARE 
STD ERROR OF

REGRESSION RE SULTS FOR SECTOR 42 RUBBER PRODUCTS 

FOR REGRESSION 1 9 5 9  ENDING YE A K FOR REGRESSION

11
.00 

. 0 0 5 1

1 9 75

ER VAT IONS 
EE DOM
D RESIDUALS 
REGRESSION

RSQ
fBARSQ
l-W»H0

* 9 8 6 0
. 9 7 9 4

RELATIVE TO 6 R0 UP: I NDUS TRI AL

PERIODS I N  SI MULATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MULATI ON

0
.0000

1
2
34
5 

?
DATE

XCPI
U-RA
U-RA
U-RA
TIME
CHAN

RELATI VE WAGE

VARI ABLE

INTERCEPT 
/ C P I  ( . 5 , . 3 3 3 ,  . 1 6 7 )  ( T -  
TE ( M A L E .  25 S OVER ( T -  
TE ( M A L E ,  25  I  OVER 
TE ( MALE*  25  ft OVER

GE IN  EMPLOYMENT

8) 
IJ :  J i 
»: 8!

IEGRESSED ON 

COEFFI CI ENT 

>0667

ST D.  ERROR

S3i?
4

45‘

JSS?
88H
8?2f

T -V A LU E

5:? i?
i:l!S

1 95 9

PREDICTED

. 9 9 8

a c t u a l

. 9 9 4
♦

6

PREDICTED ( ♦ )  
* *

ACTUAL ( * )
♦ 4 

* ♦
1960 .990 .988 7

1961 .993 .993 8 ♦ *
1962 .988 .995 9 ♦ *

1963 • 987 . 9 8 8 10 *

1 9 64 . 9 9 6 . 9 9 9 11 ♦ *

1 96 5 1 . 0 0 6 1 . 0 0 6 12 *

1 9 66 1 . 0 0 6 1 . 0 0 2 13 *  ♦

1 9 6 7 1 . 0 0 4 1 . 0 0 0 14 *  4

1 96 8 1 . 0 0 9 1 . 0 0 5 15 *  ♦
1 96 9 . 9 9 4 1 . 0 0 4 16 ♦ *
1 9 70 . 9 7 8 . 9 7 9 17 *

1971 . 9 6 4 • 9 o 5 18 ♦ *

1 97 2 . 9 5 6 . 9 5 2 19 * *

1 97 3 . 9 4 4 . 9 4 5 20 4 *

1 97 4 . 9 1 3 . 9 1 1 21A

1 9 7 5 . 6 9 2 . 8 9 1 22 A

. 9 2 0 . 9 4 0
♦

. 9 6 0 . 9 8 0 1 ,0 0 0
♦

1.020
♦

1 . 0 4 0 1.060 1 ,  0 8 0
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REGRESSION RESULTS FOR SECTOR 48 STEEL

STARTING YEAR FOR REGRESSION 1 9 5 9  ENDING YE A I FOR REGRESSION 1975

NUMBER OF OBSERVATIONS 
DEGREES OF FREEDOM 
SUM OF SQUARED RESIDUALS 
STD ERROR OF REGRESSION

17

.1?
. U 2 5 2

RELATI VE WAGE

ftSQ
FBARSOD-Wmo
FEGRESSED ON

• 7 9 6 9

fitSJ
. 4 3

RELATIVE TO GROUP: I NDUS TRI AL

PERIODS I N  SI MULATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MULATI ON

VARIABLE C0EFF1CI ENT STD.  ERROR T -V AL UE

1 INTERCEPT - . 1  713
2 X C P I / C P I  ( . 5 ,  . 3 3 3 ,  . 1 6 7 ) < -  0) 2 . 3 1 4 5 . 7 5 9 7 3 . 0 4 6
3 U-RA TE ( M A L E ,  25  |  OVER ( - 0 ) > . 0 0 5 8 . 0 1 9 9 . 2 8 9
4 U-RATE ( M A L E ,  2 5  £ OVER ( -  1) . 0  207 . 0 1 8 2 1 . 1 3 5
5 U-RATE (MALE t  2 5  ft OVER ( - . 0 1 9 4 . 0 1 0 1 1 . 9 2 5
6 TIME ( -  0 ) - . 0 0 2 4 , . 0 0 3 4 . 7 0 0
7 CHANGE I N  EMPLOYMENT ( -  0 ) - . 0 6 2 2 . 2 5 6 2 . 2 4 3

DATE PREDICTED ACTUAL PREDICTED <♦> ACTUAL ( * >

0
• OOQO 

.00  .00

1 9 5 9 1 . 0 5 0 1 . 0 5 2 6

1 9 6 0 1 . 0 6 8 1 . 0 4 2 7 *

1961 1 . 0 3 6 1 . 0 3 9 8 ♦ *
1 96 2 1 . 0 4 5 1 . 0 4 4 9 *
1 9 6 3 1 . 0 4 3 1 . 0 3 4 10 * ♦
1 96 4 1 . 0 1 4 1 . 0 3 4 11 ♦ *
1 9 65 1 . 0 0 4 1 . 0 1 9 12 ♦ *
1 9 66 1 . 0 0 3 1 . 0 2 1 13 ♦ *
1 9 67 . 9 9 2 1 . 0 0 0 14 ♦ *

1 9 68 . 9 8 9 1 . 0 1 6 15 4 *
1 9 6 9 1 . 0 0 7 1 . 0 0 5 16 *  ♦
1 9 7 0 1 . 0 1 1 . 9 7 9 17 * ♦

1 971 1 . 0 1 6 . 9 S 6 18 * •*■
1 9 7 2 1 . 0 2 9 1 . 0 2 2 19 * ♦
1 9 73 1 . 0 6 1 1 . 0 * 0 20 *

1 9 7 4 1 . 1 1 7 1 . 1 2 1 21

1 9 7 5 1 . 1 1 9 1 . 1 5 6 22

♦ ♦ ♦ ♦ ♦ ♦ ♦
. 9 2 0 . 9 4 0 . 9 6 0 . 9 8 0 1 , 0 0 0  1 . 0 2 0 1 . 0 4 0

A H* oo 
A W

♦
1 .0 6 0

♦
1 . 0 8 0
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REGRESSION RESULTS FOR SECTOR 52 METAL C A »S

START1N6 YEAR FOR REGRESSION 1 9 5 9  ENDING YE A F FOR REGRESSION 1 9 7 5

NUMtfER OF OBSERVATIONS 
DEGREES OF F R EE DOM 
SU.1 OF SQUARED RESIDUALS 
STD ERROR OF REGRESSION

.OC
. 0 1 3 2

ftSQ
(-BARSQ
I-*(HO

* 8 1 8 1  
• 6 9 8 9

’•JH

RELATIVE TO GROUP: I NDUSTRI AL

PERIODS I N  S I MULATI ON 
ROOT MEAN SQUARED ERROR 
PCT ERROR FOR REGRESSION 
PCT ERROR FOR SI MULATI ON

0
.0000

.00

.00
RELATI VE WAGE 

VARI ABLE

1 I NTERCEPT
2 X C P l / C P I  ( . 5  , .  3 3 3 .  . 1 6 7 )  (
3 U-RATE ( M A L E ,  25 £ OVER (
4 U-RA TE ( M A L E , 2 5  8 OVER (
5 U-RATE ( M A L E ,  25  S OVER (
6 TIME (
7 CHANGE I N  EMPLOYMENT (

DATE

0)0)1)2)0)
0)

REGRESSED ON

C0EFF1CI ENT

- . 0 5 3 2
. 7 1 0 3
. 0 0 2 3
. 0 0 8 5
. 0 0 9 3
. 0 0 1 8

- . 0 3 8 1

STD.  ERROR

3 9 9 5
0 0 8 0

881!
0021
1 37 3

T-VALUE

1 . 7 7 B

k HS
2.201

. 8 4 7

. 2 7 8

PREDICTED ACTUAL PREDICTED ( O  ACTUAL ( * >
+ ♦ ♦ 4 ♦ ♦ 4 4

1 9 5 9 1 . 0 2 3 1 . 0 1 4 6 *  4

1 9 60 1 . 0 3 7 1 . 0 2 1 7 * 4

1961 1 . 0 2 7 1 . 0 4 0 B 4  *

1 96 2 1 . 0 3 1 1 . 0 4 7 9 ♦ *

1 96 3 1 . 0 3 3 1 . 0 3 0 10 * 4

1 9 64 1 . 0 2 0 1 . 0 1 9 11 •

1 9 65 1 . 0 1 6 1 . 0 2 1 12 4 •

1 96 6 1 . 0 0 9 1 . 0 1 0 13 *

1 96 7 1 . 0 0 5 1 . 0 0 0 14 *  4

1 9 6 8 1 . 0 0 4 1 . 0 2 0 15 ♦ «

1 9 6 9 1 . 0 1 1 1 . 0 2 0 16 ♦ #

1 9 7 0 1 . 0 1 6 1 . 0 0 0 17 * ♦

1971 1 . 0 3 0 1 . 0 1 9 18 * 4

1 972 1 . 0 4 0 1 . 0 3 1 19 *  4

1 97 3 1 . 0 5 0 1 . 0 4 7 20 4 4

1 974 1 . 0 6 9 1 . 0 7 3 21

1975 1 . r .g5 1 . 0 9 3 22
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fo re c a s t in g  t o t a l  wage and s a la ry  payments. JThis s e c t io n  focuses on an 

a tte m p t to  "b r id g e "  between th e  BLS and BEA. wage measures f o r  use In  the  

Income m odel.

Our e f f o r t s  tow ard  l in k in g  th e  BLS and BEA wage s e r ie s  were m o tiv a te d  

i n i t i a l l y  by  th e  d e s ire  th a t  th e  fo llo w in g  id e n t i t y  h o ld  f o r  th e  fo re c a s t

in g  m odel:

(5 .3 2 ) Labor In c o m e ^  *  (c o n s ta n t hou rs ) E m p lo y m e n tW a g e  R ate^t

That I s ,  the  i n i t i a l  aim  was to  " re d e f in e "  th e  Employment and E arn ings 

(E&E) Indexes o f  ea rn in g s  a t  the  s u b - tw o -d ig it  le v e l  f o r  use as th e  

independent v a r ia b le  in  the  wage a n a ly s is . W ith  t h is  g o a l in  mlncL, th e  

fo l lo w in g  s teps were undertaken : F i r s t ,  d e ta i le d  wage and s a la ry  da ta  

were c o l le c te d  f o r  th e  p e r io d  1958-1972 from  th e  re p o r ts  o f  th e  S ta te  

Unemployment Insu rance  (U I) program s. As m entioned in  C hapter I I , t h is  

is  the  p rim a ry  source f o r  th e  wage and s a la ry  component o f  th e  U .S . N a tio n a l 

A ccounts. Th is da ta  is  com piled  from  th e  q u a r te r ly  c o n t r ib u t io n  ( ta x )  

re p o r ts  su b m itte d  to  s ta te  employment s e c u r ity  agencies by  em ployers 

s u b je c t to  s ta te  unemployment Insu rance  law s. The s ta te  agencies com pile  

t h is  da ta  on an in d u s t ry  and s iz e  o f  e s ta b lis h m e n t c la s s i f ic a t io n  and subm it 

t h is  In fo rm a tio n  to  BLS. BLS then  c o n s tru c ts  n a t io n a l summaries in  i t s  

Employment and Wages (E&W) p u b lic a t io n .

The q u a r te r ly  p u b lic a t io n s  c o n ta in  m on th ly  employment da ta  and t o t a l  

wages and s a la r ie s  p a id  in  th e  q u a r te r .  The in d u s try  d e t a i l  i s  a t  th e  

t h r e e - d ig i t  SIC le v e l  excep t f o r  f o u r - d ig i t  c la s s i f ic a t io n  o f  m anu fac tu r

in g  in d u s t r ie s  th a t  is  re q u ire d  in  the  f i r s t  q u a r te r  o f  each y e a r .
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The U I da ta  serves as th e  m a jo r source f o r  th e  N a tio n a l Income 

Account (NIA) e s tim a te s  o f  employment and wages as w e l l  as p ro v id in g  the  

m a jo r p a r t  o f  th e  employment benchmark f o r  the  BLS C u rre n t Employment 

S ta t is t ic s  program  (whose re s u lts  appear in  Employment  and E a rn in g s )•

An o r ig in a l  a im  o f  t h is  s tu d y  was to  deve lop a da ta  base th a t  would
i

a llo w  fo re c a s ts  o f  GPO by in d u s try  below  th e  tw o - d ig i t  le v e l  in  manufac

tu r in g .  The U I da ta  were used to  a l lo c a te  th e  p u b lis h e d  BEA tw o - d ig i t  

wage and s a la ry  da ta  to  the  INFORUM 2 0 0 -s e c to r le v e l  o f  a g g re g a tio n . F i r s t ,  

the  th r e e - d ig i t  annual t o ta ls  were sca led  to  match th e  BEA c o n t ro l t o ta ls  

a t  tw o - d ig i t  b a s is .  Then the  f i r s t  q u a r te r  f o u r - d ig i t  da ta  were used to  

p ro ra te  w i th in  each t h r e e - d ig i t  group. The r e s u l t in g  f o u r - d ig i t  annual 

da ta  were aggregated to  th e  INFORUM 2 0 0 -o rd e r c la s s i f ic a t io n .

I n i t i a l l y ,  we assumed th a t  the  " s lip p a g e "  between th e  U I annual 

employment t o ta ls  and th a t  re p o rte d  by E&E was n e g l ig ib le  —  e s p e c ia l ly  

in  m a n u fa c tu rin g . T h is  assum ption was based on ou r knowledge th a t  (1) the  

March U I employment da ta  p ro v id e s  the  E&E benchmark, (2 ) th a t  o n ly  a s m a ll 

f r a c t io n  o f  m a n u fa c tu rin g  employment is  n o t covered by U I,  and (3) on 

casua l in s p e c t io n  o f  the  employment da ta  f o r  s e v e ra l y e a rs . An U I wage 

in d e x  was then  c o n s tru c te d  by d iv id in g  th e  U I p a y r o l l  da ta  by the  E&E 

enq>loyment f ig u r e s . T h is  wage in d e x  was then  compared to  th e  in d e x  

computed f o r  p ro d u c tio n  w orkers o n ly  f o r  each o f  th e  132 INFORUM s e c to rs  

in  m a n u fa c tu rin g . A lthough  p lo ts  o f  th e  two indexes lo oked  g e n e ra lly  

s im i la r ,  th e  y e a r - to -y e a r  changes were o f te n  q u i te  d i f f e r e n t ,  w ith  th e  U I 

measure g e n e ra lly  b e in g  more v o la t i l e .

One may le g i t im a te ly  expect t h is  phenomenon due to  th e  changing m ix  

o f  p ro d u c tio n  and no n p ro d u c tio n  w o rke rs  in  th e  s h o r t  ru n . I f  one assumes
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(1) th a t  the  E&E w eekly ea rn ings re p re se n ts  t o t a l  wage payments to  p ro d u c tio n  

w orkers and (2) th e  U I and E&E t o t a l  employment f ig u re s  a re  n e g l ig ib ly  

d i f f e r e n t ,  then  the  average eam ingB  f o r  n o n p ro d u c tio n  w o rke rs  can be 

im puted by know ing th e  t o t a l  number o f  n o n p roduc tion  w o rke rs . The im p lie d  

n o n p ro d u c tio n  w o rke r —  p ro d u c tio n  w o rke r wage r a t io s  were computed from  

th e  da ta  a t  hand. In s p e c tio n  o f  p lo ts  o f  these  r a t io s  made i t  obvious 

th a t  assum ptions in  (1 ) and (2) above d id  n o t h o ld  w e l l  enough to  be ab le  

to  say a n y th in g  abou t nonp roduc tinon  wage ra te s  p e r se . A lthough  some 

s e r ie s  showed l i t t l e  v a r ia n c e  (and some w ith  s ig n i f ic a n t  tre n d s ) a m a jo r i ty  

showed la rg e  f lu c tu a t io n s  w ith  ranges a t  .10 -  .15 on e i th e r  s id e  o f  th e  

mean. (Ex. the  r a t io s  f o r  Farm M achinery (SIC 352 f o r  1966-1972): 1 .296 , 

1 .4 0 0 , 1 .4 4 9 , 1 .426 , 1 .5 0 7 , 1 .431 , 1 .3 5 4 .)  In  a d d it io n ,  a number o f  

s e c to rs  co n ta in e d  da ta  problems from  changes in  SIC d e f in i t io n .  We t r e a t  

th e  employment "m ix "  p rob lem  more d i r e c t ly  be low .

In  v iew  o f  these  r e s u l t s ,  I  w ent ahead to  c o n s tru c t the  1958-1972 

U I da ta  base f o r  employment as w e l l .  The two wage indexes then  compared 

were:

Wage P aym en ts^

MU I ”  EMP • H ( t )  • P ( t )  +  N ( t )  /  [P ( t )  +  N ( t ) ] and 
U i H(1972)

Wg£ = Average annu a l ea rn in g s  f o r  c o n s ta n t-h o u r week

where

P ( t )  ■ number o f  p ro d u c tio n  w o rke rs  ( fro m  E&E)

N ( t )  =* nunfcer o f  n o n p ro d u c tio n  w o rke rs  ( fro m  E&Efr

H ( t )  = number o f  w eekly hou rs  o f  p ro d u c tio n  w orkers ( fro m  E&E)

/
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The re s u lts  were n o t s u b s ta n t ia l ly  a l te r e d .  The " lo n g - te rm "  tren ds

in  W /W f o r  most in d u s t r ie s  were s m a ll w h ile  th e  y e a r - to -y e a r  changes 
ux GE

were o f te n  q u i te  d i f f e r e n t .  One p o s s ib le  source  o f  t h is  p rob lem  may be

the  use o f  the  f i r s t - q u a r t e r  da ta  o n ly  as p ro ra to rs  f o r  In d u s t r ie s  made

up o f  th e  f o u r ^ d ig i t  d a ta , b u t the  p rob lem  p e rs is te d  in  th e  ,fh a rd "

t h r e e - d ig i t  in d u s t r ie s  as w e l l .

In  v ie w  o f  th e  sam pling  va ria n ce s  o f  th e  E&E da ta  and th e  v a r io u s

ad jus tm en ts  b o th  da ta  se ts  have undergone, one m ig h t ask how much o f  th e

W _/W  v a r ia t io n  may be e x p la in e d  by s e v e ra l a p r i o r i  d e te rm in a n ts . To UI ee  —

answer t h is ,  the  fo l lo w in g  re g re s s io n  was run  on a l l  th e  d e ta i le d  INFORUM

32se c to rs  f o r  which th e  da ta  appeared reasonab ly  c o n s is te n t.

WU I
5.33  lo g  w *  aQ + a^ Time +  UR +  a^ MIX 

EE

where

UR is  the  o v e r a l l  unemployment r a te ,  and 

MIX is  th e  percen tage  o f  p ro d u c tio n  w orkers to  t o t a l  in d u s t ry  employ

ment from  E&E.

These th re e  v a r ia b le s  were s u f f i c ie n t  to  e x p la in  f i f t y  p e rc e n t o r  more o f  

th e  v a r ia n c e  ( o f  111 ne a r^  tw o - th ird s  o f  119 m a n u fa c tu rin g  s e c to rs .

The fa c t  th a t  n o n p roduc tion  w orkers wages a re  g e n e ra lly  h ig h e r  than  p ro 

d u c tio n  w o rke r wages showed up c le a r ly  in  th e  predominance o f  n e g a tiv e  

s ig ns  on th e  MIX v a r ia b le .  The MIX v a r ia b le  was th e  most s ig n i f ic a n t  o f

T h is  appeared to  be th e  case f o r  119 s e c to rs .32
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th e  th re e ;  in  55 in d u s t r ie s  o u t o f  119 in  m a n u fa c tu rin g , th e  c o e f f ic ie n t  

was s ig n i f ic a n t  a t  the  te n  p e rc e n t le v e l .  The unemployment ra te  was 

in c lu d e d  on th e  r a t io n a le  th a t  i r r e g u la r  bonuses, to  p ro d u c tio n  w orkers 

as w e l l  as n o n p ro d u c tio n  w o rk e rs , a re  r e la te d  to  the  bus iness  c y c le .  Note 

th a t  ove rtim e  premiums a re  in c lu d e d  a lre a d y  in  bo th  wage measures. The 

unemployment ra te  had an expected n e g a tiv e  s ig n  in  a m a jo r i ty  o f  in d u s -
oo

t r i e s ,  b u t was s ig n i f ic a n t  in  o n ly  about a q u a r te r  o f  m a n u fa c tu rin g .

The t h i r d  te rm  was In c lu d e d  to  p ic k  up changing o f  n o n p ro d u c tio n -p ro d u c tio n  

w o rke r wage d i f f e r e n t ia ls  o r  p o s s ib le  s l i g h t  sam pling  d if fe re n c e s  ove r t im e . 

The tre n d s  were v e ry  s m a ll,  o n ly  21 o u t o f  th e  e n t i r e  sample exceeded a 

.5 p e rc e n t p e r ye a r in  a b s o lu te  v a lu e , and n e a r ly  h a l f  o f  these o ccu rred  

in  s e rv ic e s  where we used o n ly  n in e  years  f o r  o u r e s t im a t io n  p e r io d .

In  v iew  o f  the  s m a ll tre n d  ad justm ents found f o r  most o f  the  d e ta i le d  

s e c to rs  and th e  fa c t  th a t  the  p re se n t income model i s  d isagg rega ted  o n ly  

to  th e  tw o - d ig i t  SIC b a s is ,  i t  seemed reasonab le  to  e s tim a te  th e  t h i r d -  

t i e r  r e c o n c i l ia t io n  equa tions  a t  a tw o - d ig i t  b a s is  f o r  the  f i n a l  v e rs io n  

o f  th e  m odel. The computer tim e  saved by  re d u c in g  th e  number o f  s e c to rs  

in  th e  com plete model undoubted ly  has a g re a te r  re tu rn  e lsew here .

The s p e c i f ic a t io n  chosen is  s im i la r  to  th a t  used In  th e  e a r l ie r  

w ork a t  th e  2 0 0 -s e c to r le v e l .  S ince th e  INFORUM model makes no sepa ra te

^ C o rp o ra te  p r o f i t s  in  th e  co rre spond ing  tw o - d ig i t  in d u s try  were 
added to  th e  re g re s s io n  as a n o th e r p o s s ib le  in d ic a to r  o f  "bonus" payments 
th a t  may show up in  U I wage d a ta . I t  was s ig n i f ic a n t  w ith  th e  c o r re c t  s ig n  
In  o n ly  a h a n d fu l o f  s e c to rs .

Q#
As we d iscussed  in  Appendix V -B , th e  U I da ta  were used to  e x tra p 

o la te  backward from  1964 a number o f  wage s e r ie s  in  th e  s e rv ic e s .  Thus, 
we have o n ly  1964-72 f o r  independent da ta  from  b o th  sources in  these 
in d u s t r ie s .
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fo re c a s ts  o f  p ro d u c tio n  and no n p ro d u c tio n  w o rke rs  by s e c to r ,  f o r  t h is  work 

we s u b s t itu te d  the  percen tage  change in  t o t a l  manhours as a p roxy  f o r  the  

MIX v a r ia b le .  Our use he re  o f  t o t a l  manhours ( i . e .  In c lu d in g  s e l f -  

employed) re q u ire s  a comment o f  e x p la n a tio n . The p rice -w age  submodel 

used in  the  in te g ra te d  model uses GPO p r o f i t  and wage da ta  sources in  

the  development o f  p r ic e  markup e q u a tio n s . As such, th e  p rlce -w a g e  

submodel re q u ire s  a wage ra te  c o n s is te n t w ith  th e  "com pensation p e r man- 

h o u r"  v a r ia b le  he re  and, th u s , these equ a tions  a re  used w i th in  the  p r ic e  

m odel. The c u r re n t  r e a l model fo re c a s ts  t o t a l  manhours by in d u s t ry  s e c to r ,  

and i t  i s  a d i r e c t  in p u t  to  the  p r ic e  m odel. In  o rd e r  n o t to  have to  

s p l i t  th e  s e lf-e m p lo ye d  hours away from  the  t o t a l  w i th in  th e  p r ic e  model 

p ro p e r, the  equ a tions  here  have re s o r te d  to  u s in g  t h is  b ro a d e r measure o f  

hours as an e x p la n a to ry  v a r ia b le .  For th e  purpose o f  g e n e ra tin g  employee 

com pensation and p r o p r ie to r s ' Income, equa tions  w i th in  th e  income model a re  

used to  genera te  annual s e lf-e m p lo ye d  manhours . These a re  p resen ted  In  

th e  fo l lo w in g  c h a p te r.

Our dependent v a r ia b le  is  the  unw eighted average com pensation p e r 

manhour by tw o - d ig i t  In d u s t ry .  As a r e s u l t ,  i t  may be a f fe c te d  by th e  

changing m ix  o f  employment among h ig h  and low wage s e c to rs  In c lu d e d  in  

the  agg rega te . To te s t  th e  s ig n if ic a n c e  o f  t h is  phenomenon e x p l i c i t l y ,  

the v a r ia b le  HIHLOW was c o n s tru c te d  by  d iv id in g  th e  t o t a l  unw eighted

^ N o te  th a t  th e  s u b s t i tu t io n  o f  ME f o r  MHE is  Im p o rta n t f o r  s e c to rs  
where se lf-em p loym en t i s  la rg e .  M oreover, t h is  v a r ia b le  is  b e in g  used as 
a s h o r t- te rm  in f lu e n c e  o n ly .  S ince se lf-e m p lo ye d  hours a re  more s lu g g is h  
than  those  f o r  employees, t h is  a l te r s  th e  c o e f f ic ie n t  o f  t h is  v a r ia b le ,  
b u t changes l i t t l e  i t s  e x p la n a to ry  v a lu e . T h is  was found to  be the  case 
w ith  a s e t  o f  u n re p ro rte d  re g re s s io n s  u s in g  manhours o f  employees o n ly .
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average o f  employment In  th e  tw o - d ig i t  s e c to r  by a w e igh ted  average o f  

employment, th e  w e ig h ts  b e in g  average e a rn ings  p e r employee in  1967. The 

w e igh ted  average employment is  c o n s tru c te d  a t  th e  200 -o rd e r le v e l  o f  

a g g re g a tio n .

The unemployment ra te  ( f o r  men age 25 and o ld e r )  is  aga in  in c lu d e d  

to  t e s t  f o r  bonus and o th e r  i r r e g u la r  payments th a t  may accompany h ig h  

le v e ls  o f  employment• I t  a ls o  may se rve  as a p roxy  f o r  changes in  

o c c u p a tio n a l m ix  in  a d d it io n  to  th e  change in  manhours te rm s .

The f i n a l  v a r ia b le  in c lu d e d  is  a tim e  tre n d . The tre n d  v a r ia b le

serves to  re c o n c ile  m ino r d if fe re n c e s  In  grow th ra te s  o f  ea rn in g s  between 

36s e c to rs ,  and between p ro d u c tio n  and n o n p ro d u c tio n  w o rk e rs , as w e l l  as 

to  account f o r  any p e rs is te n t  s h i f t in g  due to  SIC c la s s i f ic a t io n  d i f f e r 

ences. The l a t t e r  ite m , however, may be n e g l ig ib le  a t  th e  tw o - d ig i t  SIC 

b a s is  chosen h e re .

The ad jus tm e n t e q u a tio n  may now be expressed in  th e  fo rm  in  w h ich 

i t  was e s tim a te d . We e s tim a te :

o f  th e  m ic ro  s e c to rs  a re  c o r re la te d  w ith  th e  grow th ra te s  o f  employment. 
I f  r e la t iv e  employment remains c o n s ta n t, then  th e  f ix e d -w e ig jh t ea rn ings  
in d e x  used as th e  p r im a ry  e x p la n a to ry  v a r ia b le  c o n ta in s  a l l  th e  necessary 
in fo rm a tio n  about e a rn in g s  changes f o r  th e  d e ta i le d  s e c to rs .

(5 .3 4 ) lo g
/COMP /MHE„_ 

2D 2D

+ a4
UNEM25

i t

(HIHLOW)

T h is  i s  im p o rta n t o n ly  when th e  lo n g -ru n  grow th ra te s  o f  ea rn ings
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where

C0MP2D *  t o ta ^  Compensation f o r  a tw o - d ig i t  SIC income model

s e c to r

MH2D “  t o t a l  manhours ( In c lu d in g  s e lf-e m p lo ye d ) o f  w orkers i n  an 

income s e c to r  

a manhours o f  employees in  an Income s e c to r  

=* t o t a l  number o f  employees in  an income s e c to r ,  a d ju s te d  f o r  

le n g th  o f  th e  w ork week in  th e  manner o f  th e  INFORUM model.

« number o f  employees in  I/O  s e c to r  i ,  in c lu d e d  in  th e  tw o- 

d i g i t  income model s e c to r  

a unemployment r a te  f o r  men age 25 and o ld e r  

■ a f ix e d -w e ig h t in d e x  o f  gross h o u r ly  ea rn in g s  (a d ju s te d  f o r  

f r in g e s ) ,  th e  w e ig h tin g  made a t  th e  wage s e c to r  le v e l  o f  d is 

a g g re g a tio n . The employment w e ig h ts  a re  those  f o r  1967 and 

in c lu d e  p ro d u c tio n  and n o n p ro d u c tio n  w orkers f o r  each 

in d iv id u a l  s e c to r .

The f i r s t  ite m  to  no te  about e q u a tio n  (5 .3 4 ) is  th a t  we have con

s tra in e d  the  e la s t i c i t y  w ith  re s p e c t to  f ix e d -w e ig h t  com pensation in d e x  

to  be u n i ty .  That i s ,  i f  com pensation p e r p ro d u c tio n  w o rke r in  each o f  

th e  wage s e c to rs  r is e s  by x  p e rc e n t, we expect th e  NIA c o n s tru c t,  compen

s a t io n  p e r manhour, to  r is e  by  x  p e rc e n t f o r  th a t  tw o - d ig i t  s e c to r .  W ith

o u t t h is  c o n s t ra in t ,  we would im p ly  a nonzero e la s t i c i t y  o f  t h is  r a t io  

w ith  re sp e c t to  th e  o v e r a l l  p r ic e  and wage le v e l .  The a c o e f f ic ie n t  i s  

expected to  be n e g a tiv e , as s h o r t- ru n  in c rea ses  (decreases) in  employment 

a re  l i k e l y  to  lo w e r ( ra is e )  the  o v e r a l l  wage, s in ce  p ro d u c tio n  w orkers

— Z D

mhe2d

mza

EMP

UNEM25
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g e n e ra lly  earn  le s s  than  n o n p ro d u c tio n  w o rke rs . The l a t t e r f s employment 

Is  le s s  c y c l i c a l l y  s e n s i t iv e .

I f  th e  e f fe c ts  o f  changes in  th e  p ro p o r t io n  o f  w orkers in  higjh-wage 

and low-wage I/O  s e c to rs  have an im p o rta n t in f lu e n c e  on com pensation p e r 

employee a t  th e  tw o - d ig i t  le v e l ,  th e n  shou ld  be s t a t i s t i c a l l y  s i g n i f i 

c an t and nea r u n i t y . The v a r ia b le  HIHLOW is  In c lu d e d  o n ly  in  th e  21 manu

fa c tu r in g  e q u a tio n s • For th e  rem a in ing  s e c to rs , th e  INFORUM model does 

n o t fo re c a s t employment below  the  tw o - d ig i t  SIC le v e l .

The re g re s s io n  es tim a te s  f o r  th e  tw o - d ig i t  wage b r id g e  equa tions

(5 .3 4 ) are  shown in  Table V-8 (See computer p r in t o u t ) .  The re a d e r shou ld  

no te  f i r s t  th a t  th e re  is  no p a i r  o f  columns f o r  th e  employment m ix  v a r i 

a b le , HIHLOW. P re lim in a ry  e s tim a tio n s  y ie ld  g e n e ra lly  p o s i t iv e  c o e f f i 

c ie n ts  f o r  HIHLOW, b u t th e re  was no p a r t ic u la r  I n c l in a t io n  fo r  the  va lues  

to  be nea r u n i t y .  In  s e v e ra l cases, h ig h  s t a t i s t i c a l  s ig n if ic a n c e  was 

found f o r  employment m ix  v a r ia b le  w ith  c o e f f ic ie n ts  g re a te r  than  3 .0  I t  

seemed appa ren t th a t  th e  HIHLOW v a r ia b le  in  these cases was s im p ly  p ic k in g  

up underte rm ined  c y c l ic a l  in f lu e n c e .  A c c o rd in g ly , th e  c o e f f ic ie n t  f o r

HIHLOW was c o n s tra in e d  to  u n ity  in  th e  21 m a n u fa c tu rin g  in d u s t r ie s  by
2

tra n s fo rm in g  the  dependent v a r ia b le .  The R in  Tab le  V-8 a p p lie s  to  th e  

o r ig in a l  s p e c i f ic a t io n  th e  s tanda rd  e r ro r  and D.W. s t a t i s t i c  a re  f o r  th e  

e s tim a te d  re g re s s io n . A l l  equ a tions  were e s tim a te d  th ro ugh  1973.

Loo k ing  f i r s t  a t  those s e c to rs  w i th ,  a p r i o r i , the  b e s t da ta  con

s is te n c y  th e  21 m a n u fa c tu rin g  s e c to rs  —  we f in d  th e  c o e f f ic ie n ts  con

fo rm  q u ite  c lo s e ly  to  o u r e x p e c ta t io n s . F i r s t ,  in  every  case th e  c o e f f ic e n t  

o f  th e  manhour change v a r ia b le  is  n e g a tiv e . Note th a t  a lthougjh th e  average 

c o n t r ib u t io n  o f  the  employment change te rm  ( in  e x p la in in g  the  v a r ia n c e  o f



TABLE V - 8  

WAGE BRI DGE EQUATI ONS

» INDUSTRY MANHR T - V A L TIME T - V A L UNEM25 T - V A L RSQ S . E . DW START

Z AG. SERVI CE S t  FORESTRY* S F I S H E R I E S - . 2 9 7 8 1 . 7 1 - . 0 1 4 7 ( 4 . 3 ) . 0 0 1 6 ( . 1 ) . 8 1 0 . 0 2 7 4 1.86 1 9 6 4
3 METAL M I N I NG - . 0 7 5 7 < 1 . 2 1 . 0 0 6 3 ( 4 . 0 ) . 0 0 9 4 < 1 . 6 ? , . 6 5 1 . 0 1 9 8 1.00 1 9 5 8
4 COAL M I N I N G -.2221 ( 2 . 0 ) . 0 1 3 2 1 6 . 5 ) . 0  L4 3 I  2 . 6 ) . 8 2 0 . 0 2 1 8 . 8 4 1 9 5 8
5 CRUDE PETROLEUM S NATURAL GAS - . 1 7 4 7 1 1 . 0 ) . 0 0 7 0 ( 5 . 4 ) - . 0 0 7 7 r 1 . 6 ) . 0 7 9 • 0 1 5 5 1.02 1 9 5 86 NONME T A L L l C  M INERAL  M I N I N 6 - . 0 2 1 7 C , 2 1 . 0 0 2 3 ( 2 . 2 ) . 0 0  39 ( L . L ) . 3 4 3 . 0 1 2 5 1 . 0 6 1 9 5 8
7 CONTRACT CONSTRUCTION - . 3 6 4 8 1 3 . 8 ) - . 0 0 5 1 ( 6 . 5 ) - . 0 1 5 3 ( 5 . 6 ! . 8 4 3 . 0 0 3 4 1 . 7 4 1 9 5 8
B FOOD ANO KI NDRED PRODUCTS 3 7 7 8 I 2 . 0 ) • OOCi 9 ( l . l ) - . 0 0 4 2 t 1 . 7 ) • F 3 3 . 0 0 6 4 1 . 6 3 1 9 5 8
9 TOBACCO MANUFACTURES - . 1 6 1 6 t . 9 ) . 0 0 4 8 ( 3 . 3 ) . 0 0  30 ( . 7 ) . 6 7 5 .  C1 6 1 2 . 2 7 1 9 5 8

LO T E X T I L E  M I L L  PRODUCTS - . 0 4 0 9 1 L . l ) , 0 0 3 1 I 6 . 7 ) . 0 0 3 8 < 2 . 3 ) . 7 5 2 . 0 0 5 6 1.  81 1 9 5 8
11 APPAREL - . 1 1 8 0 8 I 1 . 3 ) . 0 0 3 1 I 4 . 2 ) . 0 0 6 2 t 2 . 5 ) . 6 9 1 . 0 0 3 0 1 . 3 1 1 9 5 8
12 LUMBER AND HOOD PRODUCTS - . 0 8 4 8 1 2 . 1 ) . 0 0 4 1 ( 7 . 5 ) - . 0 0 4 8 I 2 . 6 ) . 9 6 2 . 0 0 6 7 1 . 4 1 1 9 5 8
13 F U RN I TU RE  AMD F I X T U R E S - . 0 6 1 4 ( 1 . 7 ) .0010 t 1 . 8 ) .GO 32 I 1 . 6 ) • 4 5 7 . 0 0 7 3 2 . 0 4 1 9 5 8
14 PAPER AND A L L I E D  PRODUCTS - . 1 7 3 3 1 2 . 9 ) . 0 0 1 7 t 3 . 2 ) -.0012 t  . 7 ) . 5 7 6 . 0 0 5 6 1 . 7 1 1 9 5 8
15 P R I N T I N G  AND P U B L I S H I N G - . 4 2 3 1 ( 6 . 1 ) - . 0 0 1 4 t 3 . 1 ) - . 0 0 8 3 ( 4 . 9 ) . 7 8 3 . 0 0 5 0 1 .  9 6 1 9 5  8
LG CHE MI CA LS AND A L L I E D  PRODUCTS - . 2 2 7 7 1 4 . 2 ) • 0 0 2 0 ( 4 . 8 ) - . 0 U 4 9 < 3 . 1 ) . 9 4  2 . 0 3 3 7 2 . 5 2 1 9 5  8
L 7 PETROLEUM R E F I N I N G - . 0 2 7 4 1 . 1 ) - . 0 0 1 3 ( l . l ) - . o n e r 2 . 6 ) . 4 4 0 . 0 1 2 6 1 . 1 3 I S  58
18 RUBBER AND M I S C .  P L A S T I C S - . 1 1 3 7 ( 3 . 4 ) . 0 0 1 3 ( 2 . 2 ) - . 0 0 0 4 ( . 2 1 . 7 8 8 . 0 0 7 6 1 .  74 1 9 5  8
13 LEATHER AND LEATHER PRODUCTS - . 1 4 7 7 < 2 . 5 ) -•0012 < 1 . 4  ) -.0022 ( . 8 ) . 4 4 2 . 0 0 9 7 2 . 2 6 1 3 5 3
23 STONE* C LAY .  AND GLASS PRODUCTS - . 1 0 3 3 ( 2 . 3 ) . 0 0 1 9 < 3 . 3 ) - . 0 0 1 5 ( . 8 ) .8 26 . 0 0 7 1 2.11 1 2 5 8
21  PRI MARY METALS - . 1 3 3 3 I 5 . 2 ) .0021 ( 4 . 1 ) - . 0 0 1 5 t . 8 ) . 6 3 9 . 0 0 6 3 2 . 2 7 I S  5 8
22 F A BR IC A TE D  METAL PRODUCTS - . 1 5 2 7 1 3 . 1 ) . 0 0 1 9 ( 2 . 4 ) . 0 0 0 4 ( . 1 ) . 6 4 4 . 0 0 3 6 1 . 7 9 1 9 5 8
2 3  M ACHI NERY*  EXCEPT E L E C T R I C A L - .  1 5 4 3 ( 3 . 7 ) .0022 t 2 . 3 ) . 0 0 0 4 ( . 1 ) • 7CC . 0 1 1 3 1 . 6 2 1 9 5 8
2 4  E L E C T R I C A L  MACHINERY - . 1 4  68 1 3 . 7 ) . 0 0 4 8 ( 5 . 5 ! . 0 0 1 7 e . 6 ) . e e e • 0 1 0 3 1 . 6 9 1 9 5 8
25  TRANS.  E Q U I P .  S ORDNANCE - . 0 7 4 7 ( 1 . 2 ) . 0 0 5 3 ( 3 . 4 ) . 0 0 1 8 1 . 3 ) . 3 2 0 . 0 1 7 4 . 7 5 1 9 5 3
26 MOTOR V E H I CL ES -.1110 1 3 . 2 ) . 0 0 3 7 ( 3 . 2 ) . 0 0 3 5 ( . 9 ) . 6 4 9 . 0 1 4 1 1 . 2 3 1 9 5 8
2 7  I NSTRUMENTS - . I B  14 ( 3 . 1 ) . 0 0 3 7 ( 3 . 9 ) - . 0 0 1 7 ( . 5 ) . 7 8 5 .0112 1 . 6 3 1 9 5 8
2 8  M I S C .  MANUFACTURING I N D U S T R I E S - . 0 5 5 9 < 1 . 0 ) . 0 0 4 3 1 7 . 9 ) . 0 0 0 7 ( . 4  ) . 9 0 3 . 0 0 6 6 2 . 1 9 1 5 5 8
23  RAI LROADS - . 0 1 3 5 ( .2) . 0 0 3 2 ( 2 . 8 ) . 0 0 5 9 { 1 . 9 ! . 4  30 . 0 0 7  1 2 . 3 0 1 3 5  3
30 L O CA L*  SUBURBAN* B HIGHWAY PASSENGE - .  1 5 9 5 < . 8 ) - . 0 0 6 6 ( 4 . 3 ) - . 0 1 2 7 t 2 . 3 ) • B3 4 • C 1 15 2 .  S3 1 9 6 4
31 TRUCKI N3  AND WAREHOUSING - . 4 4 3 2 ( 2 . 8 ) .0012 < 1 . 0 ) - . 0 0 7 4 { 1 . 7 ) . 5 7 2 . 0 1 4 3 1 . 0 6 1 9 5 8
32 WATER TRANSPORTATI ON - . 5 7 4 3 ( 2 . 3 ) . 0 0 7 2 t 1 . 3 1 - . 0 0 7 9 ( . 6 ) . 7 3 5 . 0 3 1 7 2 . 2 5 1 9 6 4
33  A I R  TRANSPORTATION .  L 0 2 6 t . 4 ) . 0 2 0 7 1 7 . 4 ) . 0 3 8 0 ( 2 . 3 ) . 3 4 3 . 0 2 2 3 2 . 0 8 1 2 6 4
34 P I P E L I N E  TRANSPORTATION - .  3 4 0  L ( 5 . 0 ) . 0 0 3 7 ( 4 . 2 ) . 0  1 IG ( 3 . 1 ) . 9 0 7 .  OCB 0 3 . 0 6 1 5 6 4
35 TRANSPORTATI ON SERVI CES -.2101 ( l . l ) . 0 1 2 9 ( 8 . 1 ) - . 0 0  L5 ( . 2 ) . 9 3 3 . 0 1 4 0 1.00 1 9 6 4
36 TELEPHONE AND TELEGRAPH - . 3 3 8 3 ( 2 . 1 ) . 0 0 8 0 1 5 . 6 ) . 0 0 1 3 ( . 2 ) . 8 0 2 . 0 1 6 5 2 . 1 6 1 9 5 3
3 7  RADIO AND T E L E V I S I O N  BROADCASTI NG 7 4 5 2 < 1 . 6 ) - . 0 0 2 5 1 1 . 4 ) - . 0 1 4 6 ( 2 . 2 ) . 2 9 8 .0200 1 .  38 1 9 5 8
33 E L E C T R I C *  GAS* AND S A N I T A R Y  S E R V I C E - • L 4 20 ( . 8 ) - . 0 0 0 5 ( l . l ) - . 0 0 5 4 < 3 . 5 ) . 4  76 . 0 0 5 4 1 . 5 3 1 9 5 8
33 WHOLESALE TRADE . 0 2 2 7 ( .3) .0012 ( 3 . 1 ) -.0040 ( 2 . 6 ) . 8 6 5 . CC48 2.44 1 9 5 8
HO R E T A I L  TRADE - . 0 5 4 1 ( . 8 ) . 0 0 0 5 ( 2.3) . 0 0 0 4 I . 4 ) .372 . 0 0 2 3 2 . 4 1 1 9 5 8
4 i  b a n k i n g  a n d  c r e d i t  a g e n c i e s -.0443 ( . 1 ) . 0 0 3 7 ( 2.3) - . 0 0 1 3 ( . 1 ) . 5 7 7 . 0 1 1 7 1 . 1 5 1 9 6 44 2 INSURANCE A3 ENTS AND BROKERS - . 0 0 9 5 ( .0) ■ 0 L04 « 3.2) -.0021 ( . 5 ) . 9 3 8 .0101 1.  S*t 1 9 6  4
4 3 REAL ESTATE AND COMBI NAT ION O F F I C E S - . 3 0 6 2 ( . 8 ) . 0 0 9 9 ( 2 . 5 ) - . C U 7 ( 1. 2 ) . 6 3 6 .0220 . 6 3 1 9 6 444 HOTELS AND OTHER LODGING PLACES .  3 7 5 6 ( 1.51 -  . 0 0 3 6 ( 2.3) .0002 t .0) . 6 5 2 . 0 1 6 6 1 . 2 9 1 9 5 8
45 PERSONAL SERVICES - . 5 6 5 8 < 4 . 5 ) - . 0 0 6 4 I 6 . 6 ) - . 0 0 2 3 ( . 7 ) . 3 7 8 • 0 0 6 3 1 . 9 6 1 9 6 4
<1E M I S C .  B U S I N ES S  SE RV ICE S - . 3 1 6 1 ( 2 . 1 ) -.000  8 ( .9) - . 0 1 3 9 ( 3 . 1 ) . 6 9 7 .  0086 2 . 5 5 1 9 6 4*> 7 AUTOMOBILE REPAIR AND GARAGES - . 5 6 9 1 ( 2 . 1 ) . 0 0 5 9 I 4 . 3 ) . 0 1 4 4 ( 2 . 0 ) . 7 7 0 .0122 2.02 1 9 6 4
4 3 AMUSl MENT AND RECREATI ON S E RV I CE S - 1 . 5 1 9 1 < 2 . 1 ) . 0 1 3 2 1 2 . 1 ) - . 0 2 1 4 ( 1 . 2 ) .545 .0377 l i 5 7 1 9 6 443 MEDICAL AND OTHER HEALTH SERVICES .  9 3 1 5 ( 2 . 5 ) .0146 ( 8 . 0 ) . 0 2 4 8 t 4 . 3 ) . 9 6 9 . 0 1 3 8 2 . 2 4 1 9 6 4
53  EDUCATIONAL S E RVI CE S - . 3 3 1 8 < 1 . 3 ) .00 L8 1 . 9 ) - . 0 0 7 6 1 1.0) • 4 5 3 . 0 1 6 0 1 . 1 4 1 9 6 4

10
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th e  two wage le v e ls )  is  p ro b a b ly  h ig h e r  in  th e  more c y c l ic a l  du ra b le  goods 

in d u s t r ie s ,  the  th re e  la rg e s t  ( in  a b s o lu te  va lu e ) c o e f f ic ie n ts  a re  in  non

d u ra b le s . The c o e f f ic ie n ts  r e f l e c t  bo th  th e  e l a s t i c i t y  o f  the  in t r a 

in d u s try  employment m ix  w ith  re s p e c t to  a change in  t o t a l  manhours and 

th e  le v e l  o f  th e  p ro d u c tio n  w o rke r-n o n p ro d u c tio n  wage d i f f e r e n t ia l .  One 

may s p e cu la te  th a t  the  more h e a v ily  u n io n iz e d  d u ra b le  goods In d u s t r ie s  have 

s m a lle r  wage d i f f e r e n t ia ls  and thus  la y o f f s  c o n tr ib u te  le s s  to  in c re a s in g  

th e  average wage.

H ie  tre n d  c o e f f ic ie n ts  a re  p o s s ib le  w ith  the  e x c e p tio n  o f  th re e  

se c to rs  and th e y  a re  g e n e ra lly  s m a ll.  The la rg e s t  tre n d  occu rs  in  Trans

p o r ta t io n  equipm ent and ordnance where i t  i s  .5 p e rc e n t a n n u a lly ;  in  

n e a r ly  h a l f  o f  th e  21 s e c to rs  th e  a b s o lu te  va lu e s  a re  le s s  than  .2  p e rc e n t 

p e r  y e a r . The predominance o f  p o s i t iv e  tre n d s  is  c o n s is te n t w i th  m ix  

e f fe c ts  b ro u g h t about as more h ig h ly  p a id  n o n p roduc tion  w orkers in c re a se  

in  p ro p o r t io n  to  th e  t o t a l  employment. Of cou rse , th e  wage d i f f e r e n t ia ls  

o f  these  two b ro a d ly  d e fin e d  groups may be In c re a s in g  s l i g h t l y  as w e l l .  I  

have made no a tte m p t to  s o r t  o u t the  r e la t iv e  im portance  o f  these two 

fa c to rs  on t h is  more aggregated da ta .

The unemployment ra te  is  s t a t i s t i c a l l y  s ig n i f ic a n t  a t  th e  te n  p e rce n t 

le v e l  in  o n ly  s ix  m a n u fa c tu rin g  s e c to rs .  From in s p e c t io n  o f  th e  p lo ts  f o r  

T e x t i le  M i l l  p ro d u c ts  and A p p a re l i t  i s  q u ite  obv ious th a t  UNEM25 is  serv*- 

in g  as p roxy  f o r  c y c l ic a l  f lu c tu a t in s  in  o c c u p a tio n a l m ix . The average 

wage r is e s  a p p ro x im a te ly  one h a l f  p e rc e n t fo r  every one percen tage p o in t  

r is e  in  ou r p r im a ry  unemployment ra te  in  b o th  these s e c to rs . An exp lana

t io n  f o r  a n e g a tiv e  s ig n  on th is  v a r ia b le  —  as found in  Book, P r in t in g  

and P u b lis h in g , and C hem icals, f o r  example —  is  n o t so obv ious . One
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p o s s ib le  r a t io n a le  Is  th a t  bonus payments and some e x e c u tiv e  s a la r ie s  

(w hich a re , o f  cou rse , excluded from  the  E&E measure) a re  n e g a tiv e ly  

c o r re la te d  w ith  the  unemployment r a te .

U n fo r tu n a te ly ,  the  q u a l i t y  o f  the  b r id g e  e q u a tio n s  d e te r io ra te s  as 

we move o u ts id e  o f  m a n u fa c tu rin g . Most l i k e l y  t h is  p rob lem  is  due to  the  

use o f  s h o r te r  samples and da ta  d e f ic ie n c ie s  in  b o th  wage measures.

In  g e n e ra l, th e  s ig ns  on th e  change in  manhours v a r ia b le  a re  s t i l l  

n e g a tiv e , a ltho ugh  th e re  is  s u b s ta n t ia l ly  more v a r ia t io n  than  in  manufac

tu r in g .  The tim e  tre n d s  a ls o  show more v a r ia t io n  than  in  m a n u fa c tu rin g  

and the  h ig h  a b s o lu te  va lu e s  in  some cases suggest sam pling  problem s w ith  

E&E da ta  o r  d i f f e r e n t ^  c la s s i f ic a t io n  o f  f irm s  by U I and BLS. Ten s e c to rs  

had unemployment ra te  c o e f f ic ie n ts  s t a t i s t i c a l l y  s ig n i f ic a n t  a t  th e  te n  

p e rc e n t le v e l  and a l l  b u t two were n e g a tiv e .

Fo r a few o f  the  nonm anu factu ring  s e c to rs ,  th e  re g re s s io n  re s u lts  

appeared unreasonable  enough to  genera te  problem s in  th e  f u l l  m odel. As 

a f i r s t  s te p , equa tions were dropped f o r  s e c to rs  (48) Amusement and 

R e c re a tio n a l S e rv ic e s , and (49) M ed ica l and o th e r  H e a lth  S e rv ic e s . Hope

f u l l y ,  fu tu re  w ork can p in  p o in t  the  causes f o r  the  la rg e  in c o n s is te n c ie s  

f o r  these da ta  s e r ie s .  Secondly, I t  seemed unreasonable  to  a llo w  the  h ig h  

tre n d  c o e f f ic ie n ts  to  o pe ra te  f o r  lo n g -ru n  s im u la t io n s . Most o f  these co

e f f i c ie n t s  a re  e s tim a te d  from  th e  s h o r t  1964-73 sample p e r io d . A c c o rd in g ly , 

f o r  fo re c a s t in g  purposes, the  tre n d s  a re  a llo w e d  to  be in  f u l l  e f f e c t  f o r  

th re e  years p a s t the  sample p e r io d  ( i . e .  1974-76) and then  a r b i t r a r i l y  

reduced by .001 p e r ye a r ( In  a b s o lu te  v a lu e ) u n t i l  no tre n d  is  more than 

h a l f  a p e rc e n t p e r ye a r in  a b s o lu te  v a lu e . Thus, the  tre n d s  a re  a t  le a s t  

b ro u g h t in to  some upper l i m i t  as suggested by the  more r e l ia b le  re s u lts  f o r
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m a n u fa c tu rin g . Th is  r e s t r ic t io n  w i l l  have i t s  g re a te s t e f f e c t  on Coal 

M in in g , A i r  T ra n s p o rta t io n , T ra n s p o rta t io n  S e rv ic e s , and Insu rance  Agents 

and B ro ke rs .

In  s p i te  o f  th e  problem s w ith  some o f  the  nonm anu factu ring  s e c to rs , 

the  approach o f  e s t im a t in g  b r id g e  equ a tions  appears to  be a w orkab le  one. 

For n e a r ly  a l l  se c to rs  we f in d  com pensation p e r manhour n e g a t iv e ly  

r e la te d  to  changes In  employment, g iven  h o u r ly  e a rn in g s  o f  p ro d u c tio n  

w o rke rs . The g re a te s t advantage o f  t h is  approach, o f  cou rse , is  th a t  i t  

a llo w s  us to  e s tim a te  e lsewhere fu n c t io n s  f o r  an e m p ir ic a l measure o f  

wage ra te s  more com pa tib le  w ith  the  requ irem en ts  o f  economic th e o ry .
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APPENDIX V-A 

C o n s tru c tio n  o f  H o u rly  E arn ings Indexes 

W ith  Pre-1964 Data

S ince BLS o n ly  began c o l le c t in g  employment and e a rn ings  da ta  fo r  

many s e c to rs  In  th e  s e rv ic e s  and some in d u s t r ie s  in  t ra n s p o r ta t io n  in  

1964, the  p u b lish e d  f ix e d -w e ig h t  h o u r ly  e a rn ings  Index  f o r  the  p r iv a te  

nonfarm  economy is  a v a i la b le  o n ly  from  January , 1964. A t the  in d u s try  

d iv is io n  le v e l ,  BLS p u b lis h e s  o n ly  f ix e d -w e ig h t  Indexes f o r  th e  pre-1964 

p e r io d  f o r  t o t a l  m a nu fac tu ring  (1947 fo rw a rd ) ,  and d u ra b le  and nondurab le  

m a n u fa c tu rin g  (1959 fo rw a rd ) . T h is  append ix f i r s t  d e sc rib e s  b r i e f l y  the  

sources and procedures used to  c o n s tru c t e ig h t  component h o u r ly  ea rn ings  

in dexes ; and then  th e  s teps  undertaken  to  o b ta in  the  more aggregate  

indexes used in  the  re g re s s io n s

The e ig h t  component Indexes f o r  1954-1963 were g e n e ra lly  c o n s tru c te d

from  s e a s o n a lly  unad jus ted  h o u r ly  ea rn in g s  from  Employment and E arn ings

a t  the  tw o - d ig i t  SIC le v e l ,  u s in g  f ix e d  1967 employment w e ig h ts  p ro v id e d

by BLS. The aggregated m on th ly  s e r ie s  were then  se a s o n a lly  a d ju s te d  by

th e  Census X - l l  computer program . The r e s u l t in g  s e r ie s  were then  used to

e x tra p o la te  the  p u b lis h e d  1964:1 v a lu e  back to  1954 :1 . The In d u s tr ie s  

chosen and e xce p tio n s  to  t h is  p rocedure  a re  l i s t e d  be low :

M in in g

A f ix e d -w e ig h t  in d e x  from  1954:1 th rough  1958:1 was co n s tru c te d  

w ith  tw o - d ig i t  h o u r ly  e a rn in g  s e r ie s :  (S IC 's )  10, 12, and 14. T h is  was

^The e ig h t  component indexes were a ls o  extended back to  1958 by 
David Wyss and L a r ry  Sh iffm an a t  the  F e d e ra l Reserve Board.
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l in k e d  to  a f ix e d - w e ig i t  s e r ie s  u s in g  S IC 's  10 , 12 , 13, and 14 f o r  the  

p e r io d  1958:1 to  1964:1 . A f te r  seasonal a d ju s tm e n t, th e  s e r ie s  was 

used to  e x tra p o la te  th e  p u b lis h e d  in d e x  from  1964:1 backward.

C o n s tru c tio n

Same procedure  as f o r  M in in g  from  1954:1 th rough  1964 and u s in g  

S IC 's  15, 16, and 17.

Manuf a c tu r in  g

The p u b lis h e d  BLS in d e x  f o r  t o t a l  m a n u fa c tu rin g  was u ta l iz e d  in  

the  c o n s tru c t io n  o f  the  more agg rea te  in d e xe s . However, in  some p re 

l im in a ry  a n a ly s is ,  s e c to ra l re g re s s io n s  were run  f o r  the  d u ra b le  and 

nondurab le  components. The sources f o r  the  pre-1959 da ta  a re  l i s t e d  

be low .

D urab le  M a n u fa c tu rin g

From 1956 th rough  1958 a f ix e d -w e ig h t  h o u r ly  ea rn in g s  in d e x  was 

c o n s tru c te d  by a g g re g a tin g  BLS p u b lis h e d  da ta  f o r  s t r a ig h t - t im e  ea rn ings  

a t  th e  tw o - d ig i t  SIC le v e l  (w ith  p u b lis h e d  BLS 1967 manhour w e ig h ts ) .  For 

1954 and 1955 average s t r a ig h t - t im e  h o u r ly  e a rn ings  (n o t a d ju s te d  f o r  

in te r in d u s t r y  s h i f t s )  f o r  du rab les  were employed. The 24 q u a r te r ly  

va lues (1954:1 th rough  1959:4) were then  s e a s o n a lly  a d ju s te d  by  use o f  

th e  1959 seasonal fa c to rs  as p u b lis h e d  in  BLS B u l le t in  1897, "The H o u rly  

Earn ings In d e x , 1964, August 1 9 7 5 ,"  and l in k e d  to  th e  1959:1 v a lu e .

Nondurable M a n u fa c tu rin g

Same p rocedure  as fo llo w e d  f o r  du rab les  b u t ,  o f  cou rse , s u b s t i tu t 

in g  th e  te n  tw o - d ig i t  s e r ie s  f o r  nondurab les to  make up th e  1956-1958



p o r t io n  o f  th e  in d e x . The 1954 and 1955 o b s e rv a tio n s  aga in  were taken 

from  an aggrega te  s e r ie s  f o r  non du rab les , u na d ju s ted  f o r  in te r in d u s t r y  

employment s h i f t s .

T ra n s p o rta t io n , Coirnmmmications, and U t i l i t i e s

S ince BLS made a s u b s ta n t ia l e x te n s io n  o f  in d u s try  coverage in  

1958, the  c o n s tru c t io n  o f  the  pre-1964 in d e x  proceeded in  two s te p s . In  

Step 1 a f ix e d -w e ig h t  s e r ie s  was c o n s tru c te d  f o r  th e  p e r io d  1954:1 -1964:4 

and then  s e a s o n a lly  a d ju s te d . The fo l lo w in g  s e r ie s  were used:

SIC 401 R a ilro a d s

SIC 481 Telephone com m unication

SIC 482 Te legraph com munication

SIC 491 E le c t r ic  companaies and systems

SIC 492 Gas companies and systems

SIC 493 Com bination companies and system s.

In  Step 2 , a s e a s o n a lly  a d ju s te d  s e r ie s  f o r  1958:1 to  1964:4 was 

c o n s tru c te d  by add ing  to  th e  above s e r ie s  th e  fo l lo w in g :

SIC 411 L o c a l and suburban t ra n s p o r ta t io n

SIC 413 I n t e r c i t y  highway t ra n s p o r ta t io n

SIC 421 T ru ck in g

SIC 46 P ipe l in e  t ra n s p o r ta t io n

SIC 483 Radio and TV b ro a d c a s tin g

SIC 494 W ater, steam, and s a n ita ry  system s.

The re s u t in g  two s e r ie s  are  l in k e d  to  each o th e r  i n  1958:1 and then  

l in k e d  to  th e  p u b lis h e d  s e r ie s  in  1964:1 .
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W holesale and R e ta i l  Trade

The f i r s t  s tep  in  t h is  p rocedure  was to  c o n s tru c t a s e r ie s  f o r  

r e t a i l  t ra d e .  F o r 1 9 5 4 - 1 9 5 7  th e  p u b lis h e d  (u n a d ju s te d  f o r  in d u s try  m ix) 

s e r ie s  from  E & E  was taken  as i s .  For 1 9 5 8 - 1 9 6 4 ,  a f i x e d - w e ig h t in d e x  was 

c o n s tru c te d  from  sepa ra te  da ta  f o r  S IC 's  5 2 ,  5 3 ,  5 4 ,  5 6 ,  and 5 7 .  T h is  

l in k e d  s e r ie s  f o r  r e t a i l  tra d e  was aggregated w ith  w h o le s a le " tra d e  and 

used to  e x tra p o la te  backward to  th e  p u b lis h e d  1 9 6 4 : 1  p o in t .

F inance , In su ra n ce , and Real E s ta te

Only m onth ly  da ta  f o r  ban k ing  e x is te d  p r io r  to  1964. As a r e s u l t ,  

an annua l s e r ie s  was made up by c re a t in g  a f ix e d -w e ig h t  in d e x  o f  average 

e a rn in g  p e r f u l l - t im e  e q u iv a le n t employee from  th e  fo l lo w in g  in d u s t r ie s :  

(1 ) B ank ing , (2 ) C re d it  A genc ies , (3 ) Insu rance  c a r r ie r s ,  (4 ) Insu rance  

a g e n ts , b ro k e rs , and s e rv ic e ,  and (5) r e a l e s ta te .  These da ta  were 

taken from  Tab le  6 .5  (1958 benchmark) o f  the  N a tio n a l Accounts in  the  

Survey o f  C u rre n t B us iness . Q u a r te r ly  da ta  were then  made up by p o ly 

nom ia l in te r p o la t io n ,  u s in g  the  h o u r ly  ea rn in g s  s e r ie s  f o r  b a n k in g  as 

a mover.

S e rv ices

The same procedure  as f o r  F inance , In su ra n ce , and Real E s ta te  was 

fo llo w e d . A l l  o f  the  13 in d iv id u a l  s e c to rs ,  excep t p r iv a te  househo lds , 

l i s t e d  under S e rv ices  in  Tab le 6 .5  (SCB) were used to  b u i ld  the  annual 

f ix e d - (1967) w e ig h t s e r ie s  from  1954-1963. Q u a r te r ly  in te r p o la t io n  was 

made w ith  th e  h o u r ly  ea rn ings  in d e x  f o r  w h o le sa le  and r e t a i l  t ra d e
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P r iv a te  Nonfarm Index (A d ju s te d  f o r  f r in g e - b e n e f i ts  and p a y r o l l  taxes)

Q u a r te r ly  da ta  on la b o r  com pensation, and wages and s a la r ie s  a re  

a v a ila b le  from  BEA f o r  each o f  the  e ig h t  in d u s try  d iv is io n s  l i s t e d  above. 

T h is  da ta  is  c o n s tru c te d  as p a r t  o f  t h e i r  e s t im a t io n  o f  n a t io n a l income 

o r ig in a t in g  f o r  each o f  these  s e c to rs .  Each o f  the  h o u r ly  e a rn ings  

s e r ie s  were a d ju s te d  f o r  f r in g e s  and em ployer p a y r o l l  taxes by m u lt ip ly 

in g  the  s e r ie s  by  th e  q u a r te r ly  r a t io  o f  com pensation th e  wages and 

s a la r ie s .  The r e s u l t in g  s e r ie s  were then no rm a lize d  to  a 1967 ■ 1 .0  

base.

The p r iv a te  nonfarm  in d e x  was aggregated w ith  1967 p a y r o l l  w e ig h ts . 

These w e ig h ts  were computed by m u lt ip ly in g  th e  manhour w e ig h ts  p u b lis h e d  

by BLS (Appendix A -  H ie  H o u rly  Earn ings In d e x , 1964 -  August 1975, BLS 

B u l le t in  1897) by 1967 average h o u r ly  e a rn in g  f o r  th e  co rre spond ing  

s e c to r .  The weigjhts a re :

M in in g 0141

C o n tra c t C o n s tru c tio n 0926

M a n u fa c tu rin g 3479

T ra n s p o ra tio n , Comm unications,

and U t i l i t i e s 1077

W holesale & R e ta i l  Trade 2186

F inance , Insu rance  & Real E s ta te 0542

S erv ices 1648
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S e c to ra l Indexes Used in  Regressions

The fo u r  s e c to ra l indexes used in  th e  wage-change equa tions  are  

s im p ly  agg re ga tions  o f  the  above indexes u s in g  th e  same f ix e d  w e ig h ts . 

For s e c to r  1 (M a n u fa c tu rin g , M in in g , T ra n s p o rta t io n , Communications and 

U t l l t i t i e s )  the  aggregate m a n u fa c tu rin g  in d e x  was s u b s t itu te d  f o r  th e  

sepa ra te  d u ra b le  and nondurab le  in d e xe s . T h is  was done to  u t i l i z e  the  

BLS f ix e d -w e ig h t  m a n u fa c tu rin g  in d e x  f o r  1954-1958.
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APPENDIX V-B 

In d u s try  Earn ings and Employment S e ries

T h is  append ix  describ es  b r i e f l y  th e  sources o f  da ta  f o r  th e  in d u s try  

wage equa tions  ( in  S e c tio n  5 .3  and Append ix V -C ). We a ls o  d iscu ss  some o f  

the  r a t io n a le  f o r  the  In d u s try  a g g re g a tio n  used to  d e fin e  th e  100 wage 

s e c to rs •

In  ou r c o n s tru c t io n  o f  in d u s t ry  wage Indexes we, l i k e  most o th e rs , 

have tu rn e d  to  th e  o n ly  r e a d i ly  a v a ila b le  and c o n s is te n t source —  th e  BLS 

s e r ie s  f o r  average hou rs  and ea rn ings  f o r  p ro d u c tio n  w o rke rs . Th is  da ta  

was f i r s t  com piled  f o r  use In  the  G ilm a r t in  d is s e r ta t io n  on in d u s t ry  

p r ic in g .  As such, the  da ta  were c o n s tru c te d  in  such a way to  be used in  

b o th  p r ic e  ( in  the  c o n s tru c t io n  u n i t  la b o r  c o s ts ) and wage s tu d ie s .

S ince the  G ilm a r t in  p r ic e  equ a tions  were e s tim a te d  a t  the  d e ta i le d  

2 0 0 -s e c to r le v e l ,  the  BLS employment and ea rn in g s  da ta  were f i r s t  aggre

gated to  t h is  le v e l .  A c tu a l ly ,  th re e  sepa ra te  f i l e s  were c o n s tru c te d  

f o r  each in d u s t ry .  The f i r s t  f i l e  i s  s im p ly  an a g g re g a tio n  o f  t o t a l  em

p loym ent in  I/O  s e c to r  j .  A h a n d fu l o f  SIC In d u s t r ie s  on th e  BLS computer 

tape  were In c lu d e d  in  more than  one INFORUM s e c to r .  In  these  cases, fo u r -  

d i g i t  SIC s p l i t s  were made on th e  b a s is  o f  1967 employment da ta  fro m  th e  

Census o f  M a n u fa c tu re rs .

I n to  th e  second f i l e  we aggregated what we may te rm  h o u r ly -a d ju s te d  

employment. Th is  conve n tion  was c o n s is te n t w ith  d e f in i t io n  o f  employment 

used in  th e  s tanda rd  INFORUM m odel. A f te r  p ic k in g  a base y e a r ,  INFORUM
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employment Is  th e  number o f  no n p ro d u c tio n  w orkers p lu s  p ro d u c tio n  workers 

a d ju s te d  f o r  changes in  the  work week. Tha t i s ,  in  q u a r te r  t  f o r  in dus

t r y  i ,  employment f o r  th e  s tudy  he re  is

H ** average weekly hours o f  p ro d u c tio n  w orkers 

P -  average number o f  p ro d u c tio n  w orkers 

N 8 average number of. n o n p ro d u c tio n  w o rke rs .

The t h i r d  f i l e  is  a p a y r o l l  f i l e .  G ilm a r t in ,  in  c o n s tru c t in g  

la b o r  co s t in dexes , assumed th a t  wage ra te s  f o r  p ro d u c tio n  w orkers and 

non p ro d u c tio n  w orkers were p o s i t iv e ly  c o r re la te d  across in d u s t r ie s .  

T h e re fo re , as a crude a tte m p t to  in c o rp o ra te  t h is  assum ption , th e  wage 

ra te  o f  p ro d u c tio n  w orkers was im puted to  n o n p ro d u c tio n  w o rke rs  f o r  

each d e ta i le d  SIC in d u s try  th a t  was aggregated in to  a p a r t ic u la r  I/O  

s e c to r .  S p e c i f ic a l ly ,  the  c o n s tru c te d  p a y r o l l  v a lu e  f o r  month i  in  

I/O  s e c to r  j  was

H. ( t )
P ( t )  +  N ^ t )

where

(2) P a y r o l l ^  * N , ( t )  —------
H± ( t )

Hi (1972)
+ P ( t )  *  WE

i t

where

WE^^ = average w eekly e a rn ings  o f  p ro d u c tio n  w orkers in  SIC 

in d u s try  1 in  month t .

An in d e x  o f  wage ra te s  was o b ta in e d  by d iv id in g  th e  p a y r o l l  e n try  

in  f i l e  3 by th e  co rre spond ing  h o u r ly -a d ju s te d  employment f ig u re s  in
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f i l e  2. When th e re  Is  o n ly  one SIC In d u s try  aggregated In to  an I/O  

in d u s t ry ,  the  wage in d e x  thus computed is  p re c is e ly  average gross 

h o u r ly  ea rn ings  o f  p ro d u c tio n  w o rke rs . Th is  is  accom plished by th e  

ad jus tm e n t o f  hours f o r  no n p ro d u c tio n  w orkers in  e q u a tio n  ( 2 ) ,  When 

two o r  more SIC in d u s t r ie s  a re  aggrega ted , th e  wage in d e x  is  seen to  

be a Paasche in d e x  o f  h o u r ly  e a rn in g s , th e  w e ig h ts  b e in g  t o t a l  employ

m ent, r a th e r  than  p ro d u c tio n  w orkers o n ly .  S ince th e  r a t io  o f  produc

t io n  w orkers to  t o t a l  employment v a r ie s  l i t t l e  across in d u s t r ie s  a t  

th is  le v e l  o f  a g g re g a tio n , the  indexes h e re  a re  v e ry  c lo s e  to  s im p le  

average h o u r ly  e a rn in g s  computed w ith  p ro d u c tio n  w o rke r da ta  o n ly .  T h is  

was con firm ed  by a check f o r  a h a l f  dozen o r  so in d u s t r ie s .  Thus, we 

r e fe r  in  Chapter V to  average h o u r ly  ea rn in g s  o f  p ro d u c tio n  w o rke rs , 

a ltho ugh  s t r i c t l y  speak ing , ou r in d e x  is  s l i g h t l y  d i f f e r e n t . ^

F o r some s e c to rs ,  BLS c o l le c te d  no da ta  p r io r  to  1964. S ince we 

w ished a u n ifo rm  sample p e r io d  o f  1958:1 th rough  1974 :2 , th e  gaps in  th e  

e a r l ie r  p e r io d  o f  BLS da ta  were f i l l e d  in  by annual da ta  from  th e  un

employment in su ra n ce  re p o r ts  p u b lis h e d  in  Employment and Wages . This 

procedure  is  d e sc rib e d  b r i e f l y  in  S e c tio n  5 ,4 .  M on th ly  da ta  were 

o b ta in e d  by p o l y n o m i a l  in te r p o la t io n  u s in g  da ta  o f  c lo s e ly  re la te d  

in d u s t r ie s  as movers.

F o r th e  w ork r e la t in g  to  in d u s t ry  wage-change e q u a tions  d e sc rib e d  

in  A ppend ix V-C , the m onth ly wage indexes were s e a s o n a lly  a d ju s te d  by

S ince th e  p re s e n t model does n o t  use th e  G llm a r t in  equ a tions  and 
p ro v id e s  an e x p l i c i t  b r id g e  between th e  BLS and n a t io n a l income d a ta , 
fu tu re  updates w i l l  p ro b a b ly  aggregate  t h is  da ta  in  a more c o n v e n tio n a l 
fa s h io n .
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the  Census X - l l  program : The r e s u l t in g  m onth ly  va lu e s  were aggregated to  

q u a rte rs  by ta k in g  s im p le  th ree-m on th  a ve ra g e s .2 The fo u i> q u a r te r  em

p loym ent change terms in  those equ a tions  were taken from  f i l e  2 des

c r ib e d  above, a f t e r  q u a r te r ly  a g g re g a tio n .

Wage S ector A g g re ga tion

The da ta  s e r ie s  c o n s tru c te d  from  th e  above procedures were a v a i l 

a b le  f o r  about 170 se c to rs  o f  the  s ta n d a rd  INFORUM m odel. T h is  c le a r ly  

appeared to  be too  many to  hand le  s a t i s f a c t o r i l y  in  e i th e r  the  e s t im a t io n  

o r  m o d e l-b u ild in g  phases o f  the  s tu d y . As we m entioned in  S e c tio n  5 .1 ,  

ou r in d u s try  da ta  does n o t n e c e s s a r ily  correspond to  p a r t ic u la r  b a rg a in 

in g  u n i ts  o r  la b o r  m a rke ts . What I  was concerned a b o u t, however, was 

th a t  s u f f i c ie n t  d is a g g re g a tio n  be p re s e n t f o r  p o s s ib le  s im u la t io n  s tu d ie s  

in  the  fu tu r e .  Th is  meant im m ed ia te ly  th a t  th e  tw o - d ig i t  SIC a g g re g a tio n  

used in  most wage s tu d ie s  was too  b ro a d . That i s ,  one co u ld  n o t e a s i ly  

s im u la te  the  e f fe c ts  o f  an in c re a s e , in  say , th e  aluminum w o rk e r 's  wage 

i f  aluminum were aggregated w ith  o th e r  p r im a ry  m e ta ls .

Some a p r i o r i  agg re g a tio n  on th e  b a s is  o f  un ion  a f f i l i a t i o n  is  

p re c lu d e d  by th e  h ig h  degree m u l t i - I n d u s t r ia l  d is p e rs io n  in  m anu fac tu r

in g .  F o r in s ta n c e , the  1971 D ire c to ry  o f  N a tio n a l Unions and Employee 

A s s o c ia tio n s  re p o r ts  th a t  f o r  1970:

In  fa b r ic a te d  m e ta l p ro d u c ts , f o r  example, one un io n  o f  33, 
re p re s e n tin g  o n ly  9,000 o u t o f  918,000 w o rk e rs , re p o r te d  80 to  
100 p e rc e n t o f  i t s  menfoers were in  th e  in d u s t r y .  The rem a in ing  
menbers in  the  in d u s try  (909,000) were d is t r ib u te d  among 32 
u n io n s , and o f  th e s e , 23 each had le s s  than  20 p e rc e n t o f  t h e i r  
members in  th a t  in d u s t ry .  In  ch e m ica ls , 23 o u t o f  26 un ions  had 
le s s  than  20 p e rce n t o f  t h e i r  members in  th a t  in d u s t ry .

The Indexes a re  a ls o  subsequen tly  aggregated to  100 s e c to rs . See
be low .
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As a r e s u l t ,  ou r c la s s i f ic a t io n  scheme d e riv e s  p a r t ly  from  d i r e c t

exam in a tion  o f  th e  d a ta . F i r s t ,  tre n d  e q u a tions  were e s tim a te d  on the

w 3q u a r te r ly  r e la t iv e  wage, i t  , f o r  th e  p e r io d  1958:11 -  1974:11.
W

Second, c o r r e la t io n  and p r in c ip a l  components com puta tions were made f o r  

q u a r te r - to -q u a r te r  wage changes f o r  a l l  th e  INFORUM s e c to rs  w i th in  â 

tw o - d ig i t  SIC group . The p rocedure  f o r  agg re ga tinon  rem ained s u b je c t iv e  

b u t  th e  fo l lo w in g  c r i t e r i a  were used: (1) In d u s tr ie s  w ith  abnormal 

lo n g - te rm  r e la t iv e  tren ds  were k e p t s e p a ra te , (2 ) In d u s t r ie s  w h ich  showed 

s m a ll c o r r e la t io n  w ith  o th e rs  in  q u a r te r ^ to -q u a r te r  wage changes In  the  

tw o - d ig i t  group were n o t agg rega ted , and (3 ) In d u s t r ie s  whose a b s o lu te  

wage d i f f e r e n t ia l  were d is s im i la r  o r  f o r  w h ich  demand e f fe c ts  may be 

independent were n o t aggrega ted .

I f  we e rre d  in  t h is  p ro ce d u re , i t  is  p ro b a b ly  to  have k e p t too  

many sepa ra te  s e c to rs . We reduced th e  number o f  s e c to rs  to  70 In  manu

fa c tu r in g ,  and to  30 in  nonm anu fac tu ring . The s e c to r  t i t l e s  a lo n g  w ith  

the  In c lu d e d  2 0 0 -s e c to r In d u s t r ie s  and S IC 's  were shown in  Tab le  V -6 .

The wage Indexes were aggregated on a f ix e d -w e ig h t  b a s is ;  the  

w e ig h ts  were 1967 p a y r o l ls .  In  th e  c o n s tru c t io n  o f  th e  r e la t iv e  wage 

v a r ia b le  Wj/W, ( f o r  use in  th e  q u a r te r ly  r e la t iv e  wage s p e c i f ic a t io n  

o n ly )  th e  same p rocedure  was fo llo w e d  f o r  m aking up W. Thus, W is  

s im i la r  to  th e  BLS p u b lis h e d  f ix e d -w e ig h t  h o u r ly  ea rn ings  in d e x . In  

June 1974, the  la s t  month o f  o u r d a ta , o u r aggregate in d e x  was 1 .5 7 3 , 

compared to  1.585 f o r  d ie  BLS h o u r ly  e a rn in g  in d e x  e x c lu d in g  o v e rtim e .

3
The aggregate in d e x  used to  c o n s tru c t th e  independent v a r ia b le  

he re  Is  d e sc rib e d  be low .
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The s e a s o n a lly  a d ju s te d  ln d s u try  wage Indexes , a f t e r  th e  aggre

g a tio n  ju s t  d iscussed , were those  used in  th e  wage-change e q u a tions  de

s c r ib e d  in  S e c tio n  5 .3 .  In  the  f i n a l  m odel, th e  annual r e la t iv e  wage 

equa tions  were e s tim a te d  w ith  t h is  sane da ta  a f t e r  ad jus tm e n t f o r  f r in g e s  

and ta x e s . Th is  ad jus tm en t was made by u s in g  an in d e x  o f  th e  r a t io  o f  

tw o - d ig i t  SIC (GPO) la b o r  com pensation to  wages and s a la r ie s .  Each 

wage s e c to r  w i th in  a tw o - d ig i t  In d u s try  was a d ju s te d  by  th e  same in d e x .

We conclude th is  appendix by some b r i e f  comments r e la t in g  to  th e  

p a r t ic u la r  wage s e c to r  agg re ga tions  w i th in  tw o - d ig i t  SIC in d u s t r ie s .

Food and K ind red  P roducts

The e s s e n t ia l ly  t h r e e - d ig i t  INFORUM s e c to r in g  was l e f t  n e a r ly  in 

t a c t .  The c o r re la t io n s  were g e n e ra lly  le s s  than  .35 and we wanted to  

le a v e  a s t r u c tu r e  amenable to  p o s s ib le  fu tu re  w ork  on th e  c o n t r ib u t io n  

o f  p ro c e s s in g  c o s ts  to  p r ic e s  o f  v a r io u s  food  p ro d u c ts .

T e x t i le  M i l l  P roducts

C o rre la t io n s  showed k n i t t i n g  (SIC 225) to  behave somewhat 

d i f f e r e n t ly  from  the  o th e r  fo u r  s e c to rs .  We ra th e r  a r b i t r a r i l y  grouped 

F lo o r  cove rin gs (S IC  227) and M isce llaneous T e x t i le s  (SIC 2 2 9 ).

A p pa re l

A ppare l and Household t e x t i le s  were k e p t se p a ra te  due to  th e  low  

( .3 0 2 ) q u a r te r - to -q u a r te r  c o r r e la t io n  between them.

Lumber and Wood P roducts

Logg ing  Camps (SIC 241) and Saw and P la n in g  M i l l s  (SIC 242) were 

each p u t in  sepa ra te  s e c to rs  on account o f  t h e i r  d iv e rg e n t tre n d s .
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Paper and Paper P roducts

E&E da ta  d o e s n 't  p e rm it d is a g g re g a tio n  f o r  INFORUM s e c to rs  Pu lp  

m i l l s  and Paper and paperboard m i l l s  (SIC 261, 262, 2 63 ). To these  we 

add W a ll and b u i ld in g  paper (SIC 266) f o r  w h ich  no co m p le te ly  sepa ra te  

E&E da ta  e x is ts  e i t h e r .  Paperboard c o n ta in e rs  (SIC 264) and Paper 

p ro d u c ts  (SIC 265) a re  aggregated to g e th e r ;  they  d is p la y e d  v e ry  s im i la r  

tim e  and unemployment ra te  c o e f f ic ie n ts .

Chemicals

In  Chemicals we w ished to  keep sepa ra te  I n d u s t r ia l  chem ica ls 

(SIC 2 8 1 ). We added to  i t  o n ly  P la s t ic  m a te r ia ls  and re s in s  (SIC 2 8 2 ); 

th e  c o r r e la t io n  between th e  two was .770 . To M isce lla n e o u s  chem ica l 

p rodu c ts  (S IC 's  2861, 2890) we added F e r t i l i z e r s  and p e s t ic id e s  (b o th  

co m p ris in g  SIC 2 8 7 ). The rem a inder o f  SIC 282 was p u t  in to  one s e c to r ;  

S y n th e tic  ru b b e r, C e l lu lo s ic  f ib e r s ,  and N o n -c e llu lo s ic  f ib e r s .  The 

rem a in ing  th re e  s e c to rs  (72-74) b roke  q u ite  n ic e ly  in to  two s e c to rs ,  

P a in ts  (SIC 285) in  one s e c to r ;  and Drugs (SIC 283) and C lean ing  t o i l e t  

p ro d u c ts  (SIC 284) in to  a n o th e r.

Rubber and P la s t ic  P roducts

T ire s  and in n e r  tubes (SIC 301) and Rubber p ro d u c ts  (SIC 302, 303, 

306) have been aggregated s in c e  they  show s im i la r  c y c l i c a l  b e h a v io r  (as 

w e l l  as a reasonab ly  h ig h  q u a r te r - to -q u a r te r  c o r r e la t io n  o f  .4 4 3 ) . M is

ce llan eous  p la s t ic  p rodu c ts  (SIC 307) showed ra th e r  d i f f e r e n t  b e h a v io r  as 

m ig h t be expected from  a le s s  u n io n iz e d  s t ru c tu re .
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P rim ary  M e ta ls

S te e l,  Copper, and Aluminum were n o t aggregated to  m a in ta in  f l e x i 

b i l i t y  in  fu tu re  s im u la t io n  w o rk . The re m a in in g  n o n -fe rro u s  m eta ls  

s m e lt in g , r o l l i n g ,  d raw ing , and fo rg in g  a c t i v i t i e s  were combined in to  a 

s in g le  s e c to r .

M ach ine ry , excep t E le c t r ic a l
• v

The h ig^ i In te r c o r r e la t io n  in  th e  16 INFORUM s e c to rs  in  N o n -e le c t r ic a l 

m achinery makes a g g re g a tio n  d i f f i c u l t .  Compters and o th e r  o f f i c e  m achinery 

(SIC 357) showed up c le a r ly  in  the  p r in c ip a l  components ta b le  and thus 

com prises one in d u s t ry .  Engines and T u rb ines  (SIC 351) had th e  o n ly  

p o s i t iv e  c o e f f ic ie n t  on the  unemployment ra te  In  th e  r e la t iv e  wage 

equa tions  and is  l e f t  in t a c t .  Farm m ach inery (SIC 352) is  g ive n  i t s  

own s e c to r  s in ce  i t  may show d i f f e r e n t  f lu c tu a t io n s  in  o u tp u t as compared 

to  o th e r  In d u s tr ie s  in  th e  g roup . SIC 353 is  t re a te d  as a w ho le , com

b in in g  INFORUM s e c to rs  C o n s tru c t io n , m ine , and o i l f i e l d  m ach ine ry , and 

M a te r ia ls  h a n d lin g  m ach inery. The machine to o ls  s e c to rs  (115-117 in  

SIC 354) a re  p u t In to  one s e c to r .

The rem a in ing  INFORUM s e c to rs  (S IC 's  355, 356, 358) a re  p u t in to  

O the r m ach inery. The s im i la r  re g re s s io n  c o e f f ic ie n ts  o b ta in e d  f o r  these 

s e c to rs  in  r e la t iv e  wage equ a tions  in d ic a te d  th a t  th e re  is  no s e r io u s  

p rob lem  in  fo l lo w in g  th is  a g g re g a tio n .

E le c t r ic a l  M achinery

No n e a t a g g re g a tio n  scheme emerges fro m  th e  c o r r e la t io n  and re g re s 

s io n  s tu d ie s  f o r  th is  m achinery group e i th e r .  S IC 's  361 and 362, E lec

t r i c a l  tra n s m is s io n  equipment and E le c t r ic a l  in d u s t r ia l  ap p a ra tu s , were
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p u t to g e th e r  w ith  the  e x c e p tio n  o f  INFORUM s e c to r  I n d u s t r ia l  c o n tro ls  

(3622) whose c o r re la t io n  showed i t  much more s im i la r  to  E le c t r ic a l  comr* 

ponen ts . SIC 3699, X -ra y , e le c t r ic a l  equ ipm ent, nec. was a ls o  p u t in  

w ith  th e  SIC 361-362 group . The c o r r e la t io n  m a tr ix  showed Household 

a p p liances  (SIC 363) to  s tand  a p a rt from  E le c t r ic a l  l i g h t in g  and w ir in g  

equipm ent (SIC 364) and Radio and TV re c e iv in g  (SIC 365)• There is  no 

sepa ra te  f o u r - d ig i t  da ta  f o r  Phonograph reco rds  (SIC 3652)• Communica

t io n  equipm ent (SIC 366) is  a la rg e  s e c to r  and we l e f t  i t  in t a c t .  E lec

t r o n ic  components (SIC 367) is  a ls o  cons ide red  a lone  excep t f o r  the  

a d d it io n  o f  I n d u s t r ia l  c o n t r o ls .  The rem a in ing  in d u s t r ie s  i n  SIC 369, 

B a tte r ie s  and Engine e le c t r ic a l  equipment a re  p u t to g e th e r .

T ra n s p o rta t io n  Equipment (excep t Auto)

We have l e f t  f iv e  s e c to rs  in  th is  group s in c e  employment f lu c 

tu a t io n s  may a r is e  q u ite  in d e p e n d e n tly . Complete gu ided m is s ile s  i s  taken  

o u t o f  ordnance and p u t in to  a more lo g ic a l  g roup , A i r c r a f t .  C yc les , 

t r a n s p o r ta t io n  equ ipm ent, nec. SIC (375, 3799) and T r a i le r  coaches are 

aggregated s in c e  th e re  is  no sepa ra te  E&E d a ta .

In s tru m e n ts

E n g in e e rin g  and s c ie n t i f i c  in s tru m e n ts  (SIC 381) and M echan ica l 

m easuring dev ices (SIC 382) a re  combined; t h e i r  q u a r te r - to -q u a r te r  

c o r r e la t io n  is  .474 and they have s im i la r  t re n d  c o e f f ic ie n ts .  Watches 

and c lo cks  (SIC 387) Is  a s m a ll s e c to r  b u t th e re  Is  no lo g ic a l  home fo r  

i t ;  the  h ig h e s t c o r r e la t io n  w ith  any o th e r  s e c to r  was o n ly  .255 .

O p tic a l and o p th a lm ic  goods (SIC 3 8 3 ), M e d ica l and S u rg ic a l 

in s tru m e n ts  (SIC 384) and Photograph in s tru m e n ts  (SIC 386) a re  d i f f i c u l t
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to  group . The f i r s t  two have s im i la r  t re n d  c o e f f ic ie n ts  b u t  th e  la s t  

two a re  more c o r re la te d  in  th e  s h o r t - ru n .  We p u lle d  o u t P ho tog raph ic  

equipm ent s in ce  I t s  a b so lu te  wage is  s ig n i f i c a n t l y  h ig h e r  than  th e  o th e r  

two.

In  th e  o th e r  tw o - d ig i t  groups we have n o t m entioned —  F u rn itu re ,  

P e tro le um , L e a th e r, and M isce llan eous  M a n u fa c tu rin g  —  th e  INFORUM 

s e c to rs  have been aggregated to  th e  tw o - d ig i t  le v e l .  In  nonm anufactu ring  

th is  has been done was w e l l ,  excep t in  M e ta l m in in g . The b e h a v io r  o f  

I ro n  ores v s . Copper and O the r n o n fe rro u s  ores m in in g  was q u ite  d iv e rg e n t 

and so I ro n  ores was l e f t  on i t s  own.

One more f a m i l ia r  w ith  th e  s t ru c tu re  o f  la b o r  m arkets and b a rg a in 

in g  p a tte rn s  in  m a n u fa c tu rin g  may w ish  to  q u a r re l w ith  th e  a g g re g a tio n  

chosen h e re . I  f e l t ,  however, th a t  t h is  scheme shou ld  p ro v id e  substan

t i a l  f l e x i b i l i t y  in  a h ig h ly  d isagg rega ted  in p u t-o u tp u t  model and may 

p ro v id e  some ln s ig i t s  th a t  tw o - d ig i t  da ta  may n o t a f fo r d .
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APPENDIX V-C 

In d u s try  Wage Change Equations Tested

As we d iscussed  In  S e c tio n  5 .1 ,  the  I n i t i a l  g o a l o f  o u r w ork on 

wage d e te rm in a tio n  was to  develop a s e t o f  d e ta i le d  In d u s try  equ a tions  to  

e x p la in  a b s o lu te  ra te s  o f  change o f  h o u r ly  ea rn ings  in d e xe s . We a ls o  

p resen ted  in  S e c tio n  5 .2  some g e n e ra l reasons as to  why t h is  e f f o r t  was 

n o t s u c c e s s fu l.  In  s p i te  o f  th e  fa c t  th a t  t h is  w ork does n o t show up in  

the  c u r re n t  model, i t  s t i l l  seems w o rth w h ile  to  d e s c r ib e  b r i e f l y  some o f  

the  in d u s try  s p e c if ic a t io n s  te s te d  and t h e i r  e m p ir ic a l res t i l t s .  T h is  

re p o r t  may be an a id  to  fu tu re  research  which may a tte m p t to  d isagg rega te  

below  what is  p re s e n tly  in  th e  p rice -w age  m odel.

Wage D e f in i t io n

The wage v a r ia b le  used he re  (W j) was n e a r ly  id e n t ic a l  to  th a t  la t e r  

used f o r  th e  r e la t iv e  wage e q u a tions  in  S e c tio n  5 .3 .  However, no a d ju s t

ments were made f o r  f r in g e  b e n e f its  o r  s o c ia l  s e c u r ity  ta x e s ; BLS gross 

h o u r ly  ea rn in g s  da ta  were aggregated to  th e  I/O  in d u s try  le v e l  and 

se a so n a lly  a d ju s te d  w ith  the  Census X - l l  program . A f te r  q u a r te r iz in g ,  

th e  r e s u lt in g  s e r ie s  were then aggregated once more to  th e  1 0 0 -s e c to r 

le v e l  used in  th e  r e la t iv e  wage e q u a tio n s . A l l  da ta  began in  1958:1 and 

ended In  1974:2 .

I n i t i a l  S p e c if ic a t io n

A lthough  a v a r ie ty  o f  a l te r n a t iv e  s p e c i f ic a t io n s  were ru n , I  have 

s e le c te d  o n ly  s e v e ra l to  re p o r t  upon in  any d e t a i l .  Some s p e c if ic a t io n s



218

were n o t run  f o r  th e  e n t ir e  99 sec to rs ;^ * and f o r  th e se , we comment o n ly  

on th e  gen e ra l f in d in g s .
2

In d u s try  s p e c i f ic a t io n  one ( I s l )  was th e  fo llo w in g :

( I s l )  A w. *  a +  a- —i — A* A P. . ..
-  j  °  1 £A i» o  “  t - i - 1

+  a2 1/UNEM20 +  a3 (UNEM20 -  U N EJG O ^)

+  a4 GUIDE + a5 FREEZE + a6 (w j/w * ) - i

EMP -  EMP,
+  a_ PRODEV. +  aQ ___. 1/UNEM20

7 J 8 »  J t - 5

where

» denote " q u a r te r ly  percen tage change in "

P » I m p l ic i t  P e rson a l Consumption D e f la to r  

UNEM20 ■ Unemployment ra te  f o r  men aged 20 and o ld e r  

GUIDE ™ Kennedy-Johns on G u id e lin e s  dummy 

FREEZE -  dummy fo r  1971:4 -  1972:2 wage fre e z e  and re le a s e

A(w j/w  ) ■ fo u r -q u a r te r  average o f  th e  in d u s try  wage d iv id e d  by a

f ix e d -w e ig h t  in d e x  o f  wages f o r  th e  9 9 -s e c to rs : lagged one 

q u a r te r ,

PRODEVj = o u tp u t p e r co n s ta n t-h o u rs  employee in  in d u s try  j  d iv id e d  

by a tw e lv e -q u a r te r  m oving average o f  o u tp u t p e r  manhour, 

EMPj = co n s ta n t-h o u rs  employment I n  in d u s try  j .

^For S e c to r 1, A g r ic u ltu r e ,  th e re  is  the  BLS h o u r ly  ea rn in g s  d a ta ;
thus re g re s s io n s  were ru n  f o r  o n ly  99 o u t o f  th e  100 s e c to rs .

2
The s p e c i f ic a t io n s  a ls o  in c lu d e d  s t r i k e  dummies f o r  

in  w h ich  s t r ik e s  cou ld  be documented from  BLS ta b u la t io n s  o f  work stoppages.
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From o u r p re v io u s  d is c u s s io n , a l l  v a r ia b le s  excep t th e  la s t  two 

re q u ire  no fu r th e r  e x p la n a tio n  h e re . There a re  two p o s s ib le  reasons to  

expect th e  p r o d u c t iv i t y  d e v ia t io n  to  p la y  a r o le  In  th e  e q u a tio n . F i r s t ,

I t  may serve  as a p roxy f o r  p r o f i t s  w h ich  lo n g  have been advanced as a 

d e te rm in a n t o f  wages, e s p e c ia lly  in  in d u s t r ie s  w ith  c o l le c t iv e  b a rg a in in g . 

Second, i t  may serve  as an a d d it io n a l in d ic a to r  ( I . e .  w i th  th e  unemployment 

ra te )  o f  excess demand f o r  la b o r  w i th in  f irm s  as argued by Vanderkamp.J

The employment change was e n te re d  to  be c o n s is te n t w ith  th e  s t r a ig h t 

fo rw a rd  p ro p o s it io n  th a t  th e  supp ly  cu rve  o f  la b o r  to  p a r t ic u la r  in d u s 

t r ie s  may be upward s lo p in g .  I t  is  en te re d  In  m u l t ip l ic a t iv e  fo rm  w ith  

th e  re c ip ro c a l unemployment r a te  to  ca p tu re  th e  Idea  th a t  a g ive n  p e r

centage change in  employment w i l l  le a d  to  r e la t iv e  h ig h e r  wage Inc re ases  

when the  o v e r a l l  la b o r  m arket is  t i g h t .

E qua tion  ( I s l )  was e s tim a te d  from  1959:1 th rough  1972:2 by o rd in a ry  

le a s t  squa res. The v a lu e  o f  X f o r  d e f in in g  th e  geom etric  la g  on th e  p r ic e  

v a r ia b le  was found by s e a rch in g  f o r  th e  maximum f i t .  The search used 

in te r v a ls  o f  .1  f o r  X, s t a r t in g  w ith  a .9 and decrem enting .

E m p ir ic a l R e su lts

The lagged  r e la t iv e  wage was th e  o n ly  v a r ia b le  whose c o e f f ic ie n ts  

matched ou r p reconce ived  n o t io n s .  In  a l l  b u t  two s e c to rs ,  i t s  s ig n  was 

n e g a tiv e ; and i t  was s t a t i s t i c a l l y  s ig n i f ic a n t  ( a t  th e  te n  p e rc e n t le v e l)  

in  a l l  b u t te n  re g re s s io n s . However, as we no ted  a t  th e  b e g in n in g  o f

^John Vanderkamp, "Wage A d ju s tm e n t, P r o d u c t iv i t y ,  and P r ic e  Change 
E x p e c ta t io n s ,"  Review o f  Economic S tu d ie s , V o l.  XXXIX, No. 117 (January 
1972), pp. 62.
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t h is  c h a p te r, one cannot be su re  th a t  t h is  r e s u l t  is  p ic k in g  a t ru e  be

h a v io r a l "c a tc h -u p "  phenonenon o r  s im p ly  th e  fa c t  th a t  th e re  a re  d is -  

c o n t in u t ie s  in  th e  sequence o f  wage a d ju s tm e n ts .

The p r ic e  v a r ia b le  was th e  n e x t p o s t p o w e rfu l v a r ia b le  in  the  

e q u a tio n  b u t  in  o n ly  about tw o - th ird s  o f  th e  Indus t r i e s  d id  i t s  c o e f f i 

c ie n t  f a l l  in to  th e  0 .0  to  1 .0  range . In  tw en ty  in d u s t r ie s  i t s  

c o e f f ic ie n t  was n e g a tiv e . The perform ance o f  th e  unemployment le v e l  and 

is  f i r s t  d if fe re n c e s  were about th e  same. In  o n ly  about a fo u r th  o f  

th e  in d u s t r ie s  d id  we f in d  the  le v e l  a v a r ia b le  w ith  a s t a t i s t i c a l l y  

s ig n i f ic a n t  p o s i t iv e  v a lu e . The s ig n s  on th e  g u id e lin e s  dummy were 

p re d o m in a n tly  n e g a tiv e  b u t few were s ig n i f ic a n t  a t  th e  f iv e  p e rc e n t le v e l .

The two in d u s t r y - s p e c i f ic  v a r ia b le s  produced d is a p p o in t in g  r e s u l t s .  

The p r o d u c t iv i t y  d e v ia t io n  v a r ia b le  was s in g L f ic a n t ly  p o s i t iv e  in  o n ly  

about a doezen in d u s t r ie s .  There were e q u a lly  as many s e c to rs  w ith  

s ig n i f ic a n t l y  n e g a tiv e  c o e f f ic ie n ts .  Perhaps some o f  t h is  p rob lem  is  a 

r e s u l t  o f  d ie  p a r t ic u la r  c o n s tru c t io n  o f  t h is  v a r ia b le .  We used the  

s ta n d a rd  INFORUM annual gross o u tp u t s e r ie s  to  c a lc u la te  p r o d u c t iv i t y  and 

th e n  In te rp o la te d  to  o b ta in  q u a r te r ly  s e r ie s .  A s e r ie s  u s in g , say , the  

FRB p ro d u c tio n  indexes (where they  d id  n o t  them selves use manhours as 

e x tra p o la to rs )  m ig h t have p ro v id e d  b e t t e r  r e s u l t s .

F in a l ly ,  th e  employment change v a r ia b le  showed no in c l in a t io n  to  

behave in  accordance w ith  the  s im p le  n o e o c la s s ic a l th e o ry . In  a la rg e  

number o f  s e c to rs  i t  en te red  w ith  a s t a t i s t i c a l l y  s ig n i f ic e n t  n e g a tiv e *  

s ig n .  Fo r these  s e c to rs  we can surm ise th a t  were s u b s ta n t ia l employ

ment. The new w orke rs  h ir e d  a t  lo w e r wages decrease th e  o v e r a l l  ea rn ings  

le v e l ;  t h is  fa c t  can e x p la in  th e  n e g a tiv e  c o e f f ic ie n ts  observed in  th e  

re g re s s io n s .
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R evised S p e c if ic a t io n s

Subsequent com puta tions w ith  ( I s l )  revea led  th a t  In  a la rg e  

munber o f  In d u s tr ie s  th e re  was an ex tre m e ly  h ig h  c o r re la t io n  between the  

r e la t iv e  wage and the  p r ic e  v a r ia b le .  The b a s ic  prob lem  Is  th a t  manu

fa c tu r in g  as a whole f e l l  beh ind  In  th e  o v e r a l l  wage s t ru c tu re  as la b o r  

m arkets t ig h te n e d  In  the  la te  s ix t ie s .  Thus, f o r  most o f  th e  seven ty 

m a n u fa c tu rin g  s e c to rs , th e  d e te r io ra t io n  in  t h is  wage r e la t iv e  to  an 

economy-wide wage in d e x  is  c lo s e ly  re la te d  to  the  lo n g  d is t r ib u te d  la g  

one changes In  the  p e rso n a l consum ption d e f la to r .  As a r e s u l t ,  f o r  a 

re v is e d  s p e c i f ic a t io n  ( Is 2 )  I  re p la ce d  w* by w111®11, where w111311 is  a 

f ix e d  w e ig h t Index  o f m a n u fac tu ring  wages o n ly .  In  a d d it io n ,  th e  non

p ro d u c tiv e  p r o d u c t iv i t y  v a r ia b le  was dropped and the  employment change 

term  s im p l i f ie d .  Thus, the  re v is e d  e q u a tio n  became:

(1 .2 )  Awj -  aQ + ax J L  X1 A P , . . ^

+ a2 1/UNEM20 +  A UNEM20

+  a . GUIDE +  a_ FREEZE 4 5

+  a^ w j / w " "  +  a.j (  A EMP/EMP)_^

Where the  v a r ia b le s  d e f in a t io n s  a re  th e  same as th a t  f o r  ( I s l )  and 

wman *  f ix e d -w e ig h t  in d e x  o f  m a n u fa c tu rin g  wages 

EMP = fo u r -q u a r te r  change In  c o n s ta n t-h o u rs  employment

In s te a d  o f  p re s e n tin g  th e  r e s u lts  I n  f u i r  d e t a i l ,  some q u a l i t a t iv e  

fe e l f o r  them may be gained by r e fe r r in g  to  Table V -9 . One can see from
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C o e f f ic ie n t  D is t r ib u t io n  f o r  In d u s try  Wage E qua tion  ( Is 2 )

TABLE V-9

V a r ia b le ( Is 2 ) (Is 2 V

Number o f  In d u s tr ie s

PCD

0 < a^ < 1 .0  

a^ > 1«0

al  <

36

48

15

42

46

11

a2 > u

1/UNEM20 J (Number s ig n i f ic a n t  
a t  10% le v e l)

a2 — 0

70

(37)

29

75

(38)

24

a3 < 0

AUNEM20 (Number s ig n i f ic a n t  
a t  10% le v e l

a3 -

76

(36)

23

79

(38)

20

/ man
W j/w

a6 i  0 

a6 -  0

91

8

92

7

EMP /Emp
j J

a? 1  00

(Number s ig n i f ic a n t  
a t  10% le v e l)

^  a ,  < 0

21

(7 )

78

25

(6)

74

1  .80 

< .80

64

35

62

37

♦Estim ated th rough  1974:2
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the f i r s t  pan e l th a t  the  p r ic e  c o e f f ic ie n ts  a re  c o n s is te n t w ith  those  

o b ta in e d  in  the  aggregate e q u a tio n s . In  the  s in g le  aggregate  e qu a tion  

the  la rg e s t  p r ic e  c o e f f ic ie n t  was o b ta in e d  fo r  the  FCE d e f la to r  w ith  

sample p e r io d  1958:1 -  1971 :2 . The sample p e r io d  he re  was s im i la r ,

1959:1 -  1972:2 , and we found th a t  more s e c to rs  had p r ic e  c o e f f ic ie n ts  

exceeding 1 .0  than  those w ith  c o e f f ic ie n ts  in  the  0 .0  to  1 .0  range .

A lthough  bo th  la b o r  m arke t v a r ia b le s  g e n e ra lly  showed up w ith  th e  

c o r re c t  s ig n ,  f u l l y  o n e -q u a rte r  o f  th e  s e c to rs  had e i th e r  one o f  th e  

o th e r  unemployment c o e f f ic ie n ts  w ith  an In c o r re c t  s ig n .  A ga in  the  r e la 

t iv e  wage te rm  was ve ry  p o w e r fu l,  w ith  o n ly  e ig jh t s e c to rs  in  the  1959:1

-  1972:2 sample p e r io d  re g re ss io n s  d is p la y in g  p o s i t iv e  c o e f f ic ie n ts .

The employment change v a r ia b le  con tin u e d  to  p ic k  up what a re  p ro b a b ly  

employment m ix  e f fe c ts  on the  "a ve rag e " In d u s try  ea rn in g s  in d e x .

The second column in  Table V-9 shows the  c o e f f ic ie n t  d is t r ib u t io n  

a f t e r  the  sample p e r io d  had been extended to  1974 :2 . On the  fa ce  o f  i t ,  

i t  appears th a t  the  r e s u lts  a re  reason ab ly  s ta b le ,  b u t th e re  were a s ig n i f 

ic a n t  number o f in d iv id u a l  in d u s t r ie s  wehere s iz a b le  changes in  co

e f f i c ie n t s  took  p la c e . For example, th e  p r ic e  c o e f f ic ie n t  f o r  s e c to r  31, 

Newspapers and p e r io d ic a ls ,  dropped from  1.418 to  .762 ( o f f s e t  by change In

a by .02 and change from  - .9 9 3  to  - .4 8 9  on the  r e la t iv e  wage v a r ia b le ) ,o
Some o th e r  in d u s t r ie s  where p r ic e  c o e f f ic e in ts  were p a r t ic u la r ly  u n s ta b le  

a re : 50, Aluminum, ( .2 7 2  to  .8 6 3 ) ; 54 , Stam pings, c u t le r y ,  and hardw are, 

(1 .194 to  .8 0 6 ) ; 60, Computers and o th e r  o f f i c e  m achinery ( .9 0 6  to  .3 5 0 ) ; 

74, E n g in e e rin g  in s tru m e n ts , ( .32 2  to  .7 9 3 ) ; and 83, A i r  t ra n s p o r ta t io n  

(1 .841  to  1 .0 1 0 ) . Th is  is  by no means an e x h a u s tive  l i s t ,  b u t i t  shou ld
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g iv e  the  reade r an in d ic a t io n  o f  the  d i f f i c u l t y  in  f in d in g  s ta b le  wage 

fu n c t io n s  fo r  In d u s tr ie s  a t  t h is  f in e  le v e l  o f  d is a g g re g a tio n .

In  s p i te  o f  the  s u b s ta n t ia l v a r ia n c e  in  the  c o e f f ic ie n ts  (across 

in d u s t r ie s )  f o r  a p a r t ic u la r  v a r ia b le ,  I  am re a s o n a lly  sure  th a t  t h is  s e t 

o f  c o e f f ic ie n ts  f o r  ( Is 2 )  in  p r e d ic t in g  th e  aggrega te  wage le v e l ,  would 

have perfom red as w e l l  ( o r  as p o o r ly )  as aggregate  equ a tions  e s tim a te d  

from  the  same d a ta . The w e igh ted  average o f  the  c o e f f ic ie n ts  (w e igh ts  

were 1967 p a y r o l ls ,  the  same used to  c o n s tru c t the  aggregate  ea rn ings  

in dex ) across in d u s t r ie s  compared q u ite  fa v o ra b ly  to  the  c o e f f ic ie n ts  

from  a s in g le  aggrega te  e q u a tio n  (e s tim a te d  1959:1 to  1 9 7 2 : 2 ) For  

in s ta n c e , the  average p r ic e  c o e f f ic ie n t  was .998 as compared to  the  

aggregate  e q u a tio n s vs p r ic e  c o e f f ic ie n t  o f  1 .053 . However, as we 

s tre s s e d  a t  d ie  o u ts e t  o f  th e  c h a p te r, the  c o e f f ic ie n t  m a tr ix  from  ( Is 2 )  

w ould  have undoubted ly  le d  to  u n r e l ia b le  p re d ic t io n s  o f  the  wage s t ru c tu r e .

O ther S p e c if ic a t io n s  Tested

S e ve ra l o th e r  s p e c if ic a t io n s  were te s te d  on the  f u l l  da ta  s e t .

One o f  these t r i e d  a survey measure o f  p r ic e  e x p e c ta tio n s  c o n s tru c te d  

by  George deM enil from  the  M ich igan  Survey o f  Consumer F in a n c e s . ^

4
The aggregate e q u a tio n  re fe r re d  to  he re  shou ld  n o t be confused w ith  

any shown in  S e c tio n  4 .2 . The dependent v a r ia b le  o f  th is  aggrega te  was 
computed w ith  o u r in d u s try  gross h o u r ly  e a rn ings  in d e xe s , and n o t a d ju s te d  
f o r  f r in g e  b e n e f i t .  M oreover, th e  s p e c i f ic a t io n  and sample p e r io d  d i f f e r  
from  those  in  S e c tio n  4 .2 .

^George deM enil and S u r j i t  B h a lla ,  " D ir e c t  Measurement o f  P opu la r 
P r ic e  E x p e c ta t io n s ,"  Am erican Economic Review, (M arch, 1974)% pp. 169- 
180.
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To be c o n s is te n t  w ith  p re v io u s  re s e a rc h e rs ' s p e c i f ic a t io n s ,  t h is  

v a r ia b le  was en te red  in  c o n ju n c tio n  w ith  a "c a tc h -u p "  v a r ia b le  —  the  

a c tu a l p r ic e  change minus th a t  expected fo u r  q u a rte rs  e a r l i e r .  The 

geom etric  la g  on d ie  a c tu a l changes in  the  PCD was, o f  cou rse , dropped. 

U n fo r tu n a te ly ,  In  the  m a jo r i ty  o f  s e c to rs  e i th e r  one o r  the  o th e r  

(o r  b o th ) p r ic e  c o e f f ic ie n ts  had a p r i o r i  unreasonable  v a lu e s . F u r th e r 

more, in  o n ly  a h a n d fu l o f  in d u s t r ie s  were th e  re g re s s io n  f i t s  b e t te r  

than  f o r  ( I s 2 ) ;  and in  many in s ta n ce s  th e  f i t s  were much w orse .

In  some o th e r  expe rim e n ts , a tte m p ts  were made to  r e f in e  th e  

r e la t iv e  wage v a r ia b le .  On the  p resum ption  th a t  th e re  may be a non

l in e a r  r e la t io n  between d ie  d e v ia t io n  from  th e  (sample p e r io d )  "n o rm a l"  

r e la t iv e  wage and d ie  fo rce s  te n d in g  to  re tu rn  to  no rm a l, the  term  

(wj/w™*11) 2 was te s te d  in  ( I s 2 ) .  The re g re s s io n  f i t s  were about th e  

same as f o r  the  l in e a r  v e rs io n ,  su g g e s tin g  no im p o rta n t n o n l in e a r i t ie s .  

N e ga tive  r e s u lts  were a ls o  o b ta in e d  when o n ly  va lues  o f  (w j/w®311) ex

ceed ing  u n i ty  were te s te d . **

A f t e r  o b ta in in g  s ig n i f ic a n t  e f fe c ts  f o r  employment change in  some 

p re lim in a ry  r e la t iv e  wage e q u a tio n s , i t  seemed w o rth w h ile  to  te s t  the  

e f f ic a c y  o f  the a c c e le ra t io n  o f  employment in  th e  in d u s try  wage change 

e q u a tio n s . C o e ff ic ie n ts  In  the  c u r re n t  fo u r  q u a r te r  percen tage  change 

and i t s  lagged v a lu e  were e s tim a te d  f r e e ly  f o r  a sample o f  in d u s t r ie s .

^Tha t i s ,  we t r ie d  to  c ru d e ly  answer w hether the  fo rc e s  re ta rd in g  
wage in c rea ses  when these  r e la t iv e  wage were " h ig h , "  were as s tro n g  as the  
"c a tc h -u p "  fo rc e s  p r e v a i l in g  when th e  in d u s try  had an e q u a lly  " lo w "  
r e la t iv e  wage. Of cou rse , a p o s i t iv e  f in d in g  he re  w ou ld  make s tro n g e r  
the  case f o r  a wage-wage s p i r a l  a c t in g  in d e p e n d e n tly  o f  changes in  p r ic e s .
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In  many In d u s tr ie s  f o r  w h ich  I  te s te d  b o th  th e  c u r re n t and th e  lagged 

employment change were h ig jh ly  s ig n i f ic a n t ,  w ith  the usu sa l p a t te rn  b e in g  

a p o s i t iv e  c o e f f ic ie n t  on th e  unlagged te rm  and a s l ig h t e r  h ig h e r  ( in  

a b s o lu te  v a lu e ) n e g a tiv e  c o e f f ic ie n t  on th e  lagged te rm . A p roba b le  

e x p la n a tio n  o f  t h is  phenonomenon is  th a t  th e  employment a c c e le ra t io n  

is  p ic k in g  up ove rtim e  premiums, w h ile  th e  " e q u il ib r iu m "  r e s u l t  o f  any 

change in  employment is  s m a lle r  wage in c re a se  s in c e  th e re  a re  s h i f t s  

in  the  in t r a - in d u s t r y  employment m ix  ( i . e .  new lo w e r p a id  w o rke rs  

decrea s ing  average e a rn in g s ) .  Some a d d it io n a l experim ents w ith  t h is  

s p e c i f ic a t io n  in  w h ich employment was re p la ce d  by o u tp u t ( in te rp o la te d  

to  o b ta in  q u a r te r ly  va lu e s ) o r  p r o d u c t iv i t y  produced n e g a tiv e  r e s u l t s .

In  n e a r ly  a l l  cases th e  employment change v a r ia b le s  gave h ig h e r  co

e f f i c ie n t s  o f  d e te rm in a tio n . U n fo r tu n a te ly ,  a lth o u g h  the  employment 

a c c e le ra t io n  produced in  some cases much b e t te r  f i t s  than  f o r  th e  

o r ig in a l  ( Is 2 )  s p e c i f ic a t io n ,  th e re  s t i l l  remained s u b s ta n t ia l problem s 

w ith  p r ic e  and unemployment c o e f f ic ie n ts .
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CHAPTER V I 

PROPRIETORS' INCOME

Our f i n a l  income component we c o n s id e r on an in d u s try  b a s is  is  p ro p r ie to rs *  

income. In  the  aggregate  t h is  ite m  is  n o t in s ig n i f ic a n t ;  in  the  1972-75 p e r io d  

nonfarm  p r o p r ie to r s ' income averaged 64 p e rce n t o f t o t a l  c o rp o ra te  p r o f i t s .

In  t h is  ch a p te r we s h a l l  deve lop equ a tions  w ith  as much in d u s t ry  d e t a i l  as 

fe a s ib le  f o r  b o th  p r o p r ie to r s ' income and the  t o t a l  hours worked by s e lf-e m p lo ye d .

6 .1  Treatm ent o f P r o p r ie to rs 1 Income in  P re v io u s  Models

P r o p r ie to r s ' income in c lu d e s  payments b o th  f o r  th e  p r o p r ie to r 's  la b o r  

and f o r  h is  c a p i ta l .  T h is  d u a l n a tu re  has made s p e c i f ic a t io n  o f  equa tions  

f o r  n o n co rpo ra te  income d i f f i c u l t ,  and s e v e ra l methods have emerged in  

econom etric  m odels. The most common assum ption is  th a t  p r o p r ie to r s ' income 

is  some s im p le  fu n c t io n  o f c u r re n t d o l la r  g ross p ro d u c t o r ig in a t in g .  In  

th e  W harton macro m odel, as d e sc rib e d  by Evans, the  nonfarm  p r o p r ie to r s ' 

income e q u a tio n  was^

(6 .1 )  PB -  1 .24  + 0.0607 (A pX + .75 ApX + .50 ApX „  +  .25 ApX J
(.0067) ~A

4

+ .9529 1 /4  A  PB . R2 ■ .9981=1 -1

where

PB 3 income o f  u n in c o rp o ra te d  bus iness e n te rp r is e s ,  b i l l i o n s  o f 

c u r re n t  d o l la r s

^M ichae l K. Evans, Macroeconomic A c t i v i t y  (New Y o rk : Harper and 
Row, 1969), p . 285.



228

pX ■ gross n a t io n a l p ro d u c t, b i l l i o n s  o f  c u r re n t  d o l la r s .

For th e  purposes o f  s h o r t- te rm  q u a r te r ly  fo re c a s t in g ,  t h is  

e q u a tio n  may be s a t is fa c to r y ,  b u t i t  pays no a t te n t io n  to  th e  p ro 

p o r t io n  o f  se lf-e m p lo ye d  in  th e  la b o r  fo rc e  f o r  th e  lo n g e r te rm . In  

a d d it io n ,  th e  fram ework o f  a macro model l im i t s  th e  p o s s ib i l i t y  f o r  

th e  d is t r ib u t io n  o f  o u tp u t to  a f fe c t  t o t a l  p r o p r ie to r s * income.

The BEA q u a r te r ly  m odel, however, does a tte m p t to  c a p tu re  th e  

fa c t  th a t  most p ro p r ie to r s  a re  In  a g r ic u ltu r e  o r  s e rv ic e s  by u s in g

consum ption e xp e n d itu re s  f o r  nondurab le  goods and nonhousing s e rv ic e s
2

to  e x p la in  p r o p r ie to r s ’ income. T h e ir  e qu a tion  is

(6 .2 )  lo g  (PR I/PR I-;L . 4) -  -.006638  + 1.339 (PN • CN +  PSNH • CSNH)/
(1 .1 )  (4 .6 )

(PN • CN +  PSNH • CSNH) i  -  .477 lo g  (WR/WR , -)
(2.0)

R2 -  .244 , SEE *  .00874, SE.N (PRI) -  .9 7 , DW -  .75

where

PRI ■ P r o p r ie to rs 1 income, b i l l i o n s  o f  d o l la r s  

PN ■ P r ic e  in d e x  f o r  nondu rab le  goods consum ption 

CN » PCE, nondu rab le  goods, 1958 d o l la r s  

PSNH P r ic e  in d e x  f o r  nonhousing s e rv ic e s  

CSNH ■ PCE, nonhousing s e rv ic e s , 1958 d o l la r s

W = Wages and s a la r ie s  p lu s  o th e r  la b o r  income pe r employee 

in  p r iv a te  in d u s t ry .

2
"The BEA Q u a r te r ly  Econom etric M o d e l,"  Bureau o f  Economic A n a ly s is ,  

Department o f  Commerce, S ta f f  Paper No. 22, J u ly  1973, pp. 77~79.
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T h is  equ a tio n  r e f le c t s  c ru d e ly  th e  c a p i ta l  income component o f  

se lf-e m p lo ye d  income by i t s  in c lu s io n  o f  th e  wage ra te  w ith  a n e g a tiv e  

s ig n .  In  c a p tu r in g  some o f  th e  p r im a ry  in d u s t r ia l  o r ig in s  o f  p ro 

p r ie t o r s '  income, however, th e  equ a tio n  ig n o re s  o th e r  in d u s t r ie s  o f  

o r ig in  o f  n o n co rpo ra te  income such as in te rm e d ia te  sa le s  ( e .g . , m is

ce lla n e o u s  bus iness s e rv ic e s ) ,  e xp o rts  o f  fa rm  com m odities, as w e ll  

as a s u b s ta n t ia l segment in  w h o le sa le  and r e t a i l  t ra d e .

More re le v a n t to  ou r work h e re  a re  models w ith  in d u s t ry  aggre

g a t io n .  A lth o u g h  th e re  is  an o p p o r tu n ity  f o r  d e ta i le d  tre a tm e n t o f  

p r o p r ie to r s ' income, th e  W harton Annual and In d u s try  F o re c a s tin g  Model
3

cons id e rs  nonfarm  p r o p r ie to r s ' income w i th in  a s in g le  e q u a tio n . In  

f a c t ,  th e  e q u a tio n  a ls o  e x p la in s  p e rso n a l r e n ta l income and n e t in te r e s t :

(6 .3 )  OINC -  6.6621 +  .5372 (CD/100.0) *  (INOG + 0N40 + 0N41 + IN44 

+  IN55) -  CWC -  CCAC

R2 = .9980, S.E. *  .9520, DW *  .5855

where

OINC *  Net in te r e s t ,  r e n t ,  and nonfarm  p r o p r ie to r  income 

CD -  S e c to r d e f la to r - c o m m e rc ia l 

INOG = O utpu t— c o n tra c t  c o n s tru c t io n  

IN40 *  O u tpu t— w h o le sa le  and r e t a i l  

IN41 *  O u tpu t— fin a n c e  and in su ra nce

^Ross S. P re s to n , The Wharton Annual and In d u s try  F o re c a s tin g  
Model (P h ila d e lp h ia :  Economics Research U n it ,  U n iv e rs ity  o f  P ennsy lvan ia , 
1972), pp. 98.
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IN44 = O u tpu t— t o t a l  s e rv ic e s  

IN55 = O u tpu t— re s t  o f  the  w o rld  

CWC = Compensation o f  employees— com m ercial 

CCAC a C a p ita l consum ption a llow ances— com mercial

A t  th e  obv ious c o s t o f  in d u s t r ia l  d is a g g re g a tio n , t h is  e qu a tion  

can p in p o in t  those  s e c to rs  where th e  se lf-e m p lo ye d  make up a s ig n i f ic a n t  

p o r t io n  o f  t o t a l  employment. Note th a t  t h is  e q u a tio n  im p l i c i t l y  t re a ts  

p r o p r ie to r s 1 income as " r e s id u a l"  income, as some share o f  v a lu e  added 

a f t e r  s u b tra c t in g  wages and o th e r  n o n fa c to r  payments.

The CANDIDE model c o m p le te ly  e lim in a te s  p ro p r ie to r  income by 

s p l i t t i n g  i t  on an a p r i o r i  b a s is  in to  nonwage and wage components.4

I  cou ld  n o t d is c o v e r how th is  s p l i t  was made; presum ably wage income 

was im puted to  p ro p r ie to rs  a t  th e  wage r a te  o f  employees in  th e  in d u s try .  

Such a procedure  makes i t  im p e ra tiv e  to  s t a t i s t i c a l l y  e s tim a te  c o rp o ra te  

p r o f i t s  from  a re s id u a l ca te g o ry  c o n ta in in g  (among o th e r  item s in  

CANDIDE) nonwage income o f  u n in c o rp o ra te d  b u s in e ss . A lth o u g h  such a 

tre a tm e n t f a c i l i t a t e s  a n a ly s is  o f  f a c to r  sha res , i t  a ls o  has th e  d is 

advantage o f  b lu r r in g  th e  a p p ro p r ia te  ta x  bases f o r  c o rp o ra te  and 

p e rso n a l income ta x e s .

An o p p o s ite  approach to  th a t  o f  th e  share  e q u a tio n  in  th e  W harton

4
A. E. L . W aslander, CANDIDE Model 1 .0 :  S e c to r Incomes and Govern

ment Revenues, CANDIDE P ro je c t  Paper No. 16, Economic C o u n c il o f  Canada, 
f o r  th e  In te rd e p a rtm e n ta l Committee (O ttaw a: In fo rm a tio n  Canada, 1974), 
pp. 17.
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model was taken by O 'Connor in  h is  in p u t-o u tp u t  income m ode l.^  He s im p ly  

ran  lo g a r ith m ic  tim e  tre n d s  o f  th e  r a t io  o f  average income (p e r s e l f -  

employed w o rke r) to  th e  co rrespond ing  wage ra te  f o r  m a jo r in d u s try  

g roups. A second s e t o f  equa tions p ro je c te d  th e  number o f  se lf-e m p lo ye d  

by s im p le  tre n d  e x t ra p o la t io n .  Thus, t o t a l  p r o p r ie to r s ' income was 

determ ined by tim e  and th e  wage ra te s  o f  employees.

6 .2  P ro p r ie to rs ' Income in  the  In te g ra te d  INFORUM Model

The approaches d iscussed  above have looked  a t  p ro p r ie to rs *  income 

as e i th e r  p r o f i t - t y p e  income o r  wage income o r  have made some a r b i t r a r y  

s p l i t  between th e  two. We have chosen he re  to  a llo w  bo th  a s ta b le  wage 

component and a c y c l ic a l  p r o f i t  component to  pay a r o le  in  o u r e q u a tio n .

We b e g in  by p o s tu la t in g  a ge n e ra l s p e c i f ic a t io n  f o r  no n co rp o ra te  

bus iness  income in  s e c to r  i ,  PROPIN^, as

(6 .4 )  PROPINi  = a(MHP± • WR±) -  3 [RESID± -  aMHP^ WR±) ] 

where

PROPIN^ = U n in co rp o ra te d  bus iness income ( in c lu d in g  th e  in v e n to ry  

v a lu a t io n  ad jus tm e n t)

MHP^ =* Hours worked by se lf-e m p lo ye d  in  in d u s try  i  

WR-£ = Compensation pe r manhour o f  employees in  in d u s t ry  i  

RESID^ =* Va lue  added— wage b i l l * *  CCA^ -  in d ir e c t  bus iness taxes 

+  s u b s id ie s  f o r  in d u s try  i .

^ B r ia n  O 'Connor, "An Income S ide  to  An In p u t/O u tp u t Model o f  th e  
U n ite d  S ta te s , "  (U npub lished d o c to ra l d is s e r ta t io n ,  U n iv e rs ity  o f  
M ary land , 1973), pp. 22-27.
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The te rm  (a • WR • MHP ) re p re se n ts  th a t  p o r t io n  o f  p ro p r ie to rs *  

income th a t  i s  e xp la in e d  s o le ly  w ith  re s p e c t to  a s ta b le  l in e a r  

fu n c t io n  o f  th e  wage r a te .  T h is  q u a n t ity  i s  s u b tra c te d  from  re s id u a l 

income in  th e  in d u s try  to  approx im ate  more c lo s e ly  th e  a c tu a l c a p i ta l  

income in  th e  s e c to r .

The l e t t e r  " s "  s tands f o r  th e  share  o f  p ro p r ie to rs  in  c a p i ta l  

income; i t  i s  n o t  a f ix e d  param eter, b u t a v a r ia b le  w h ich  m ust be, 

i t s e l f ,  m odeled. I d e a l ly ,  i t  w ou ld  be re la te d  to  th e  f r a c t io n  o f  

c a p i ta l  owned by p r o p r ie to r s .  S ince  no data  a re  a v a i la b le  on t h is  

f r a c t io n ,  two a l te r n a t iv e  assum ptions were te s te d .  One made s p ropo r

t io n a l  to  th e  r a t io  o f  se lf-e m p lo ye d  to  t o t a l  employment and th e  second 

added to  t h is  fo rm  a lo g a r ith m ic  t im e  tre n d . The s p e c if ic a t io n s  te s te d  

were th u s :

(6 .5 )  PROPIN^ *  a(MHPi  -  WRj) -  b j  . [ RESIDi -a(MHP± • WRi ) ]

and

( MHP \
________ i ___ \  e c t

MHP± +  MHE* I

• [RESID^ -  a(MHP1 * WR±) ]

where

MHE^ = Manhours o f  employees in  in d u s try  i  and th e  o th e r  v a r ia b le s  

have been d e fin e d  in  (6 .4 .}

Because these  e q u a tions  in v o lv e  b o th  a , b , and a • b ,  they  a re  

n o t amenable to  o rd in a ry  le a s t  squares e s t im a t io n . A n o n lin e a r  le a s t
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squares program was used w i th  l im i t s  imposed on each o f  the  c o e f f ic ie n ts . ^

I d e a l ly  we w ould have d e s ire d  equa tions f o r  each o f  the  b a s ic  50 j  

s e c to rs  in  th e  income model. However, th e re  a re  a number o f  tw o - d ig i t  

in d u s t r ie s ,  e s p e c ia l ly  in  m a n u fa c tu rin g , where th e  number o f  s e l f -  

employed is  v e ry  sm a ll (o r  n o n e x is te n t) .  For these  s e c to rs  th e  s e r ie s  

on n on co rpo ra te  income were g e n e ra lly  v e ry  e r r a t ic ,  f o r  th e  in c o rp o ra t io n  

o r  ban kru p tcy  o f  a few  p a r tn e rs h ip s  o r  s o le  p ro p r ie to rs h ip s  may cause 

sharp breaks in  th e  d a ta . A c c o rd in g ly , th e  number o f  s e c to rs  was 

reduced to  23, w ith  th e  most d e t a i l  be ing  re ta in e d  in  th e  s e rv ic e  and 

t ra d e  s e c to rs .

The da ta  f o r  th e  income components is  taken from  the  GPO f i l e  

s u p p lie d  by BEA. The manhours da ta  a re  d e r iv e d  from  NIA Tab les 6.10 

and 6 .11  in  th e  J u ly  is s u e  (b e g in n in g  w ith  the  1976 is s u e ) o f  th e  

Survey o f  C u rre n t Business and unpub lished  data  p ro v id e d  by BEA.

T ab le  6 .10  c o n ta in s  e s tim a te s  o f  t o t a l  hou rs worked by employees 

a t  tw o - d ig i t  SIC in d u s try  d e t a i l .  The number o f  manhours worked by 

b o th  employees and s e lf-e m p lo ye d  a re  g ive n  in  T ab le  6 .12  f o r  14 broad 

in d u s t ry  d iv is io n s .  Hours worked by th e  se lf-e m p lo y e d  a re  o b ta in e d  

by BEA us in g  s p e c ia l su rvey  da ta  c o l le c te d  by th e  Bureau o f  Labor 

S t a t is t ic s .  To o b ta in  an e s tim a te  o f  manhours worked by s e lf-e m p lo ye d  

a t  lo w e r le v e ls  o f  a g g re g a tio n , we have used unpub lished  da ta  on th e  

number o f  s e lf-e m p lo ye d  by tw o - d ig i t  in d u s try  made a v a i la b le  by BEA.

These d a ta  were used to  p ro ra te  to  th e  tw o - d ig i t  le v e l  th e  hours

^The M ardquardt n o n lin e a r  le a s t  squares a lg o r ith m  was employed.
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worked by se lf-e m p lo ye d  f o r  each o f  th e  14 broad in d u s t ry  groups ( th a t  

i s ,  s u b tra c t in g  th e  hours in  T ab le  6.10 from  those  in  T ab le  6 .1 1 ) .

T h is  is  e q u iv a le n t to  assuming th a t  th e  same le n g th  o f  workweek f o r  

s e lf-e m p lo y e d  f o r  each o f  the  d e ta i le d  in d u s t r ie s  w i th in  a broad 

in d u s t ry  group. A f te r  th e  manhour e s tim a tes  were made f o r  each o f  

th e  50 s e c to rs  in  the  b a s ic  income m odel, we aggregated t h is  da ta  to  

23 s e c to rs  f o r  th e  p r o p r ie to r s 1 income a n a ly s is .

Tab le  V I-1  shows th a t  e x p la in in g  p r o p r ie to r s 1 income as a fu n c t io n  

o f  th e  wage ra te  a lone  is  c le a r ly  i n f e r io r  to  th e  share approach o r  

some com b in a tion  o f  share  and wage r a te .  In  every s e c to r  in  w h ich  a 

reasonab le  re g re s s io n  c o u ld  be o b ta in e d , th e  share c o e f f ic ie n t ,  b , is  

s t a t i s t i c a l l y  s ig n i f ic a n t .

The p a t te rn  o f  c o e f f ic ie n ts  among d i f f e r e n t  in d u s t r ie s  does n o t 

le n d  i t s e l f  to  easy in te r p r e ta t io n .  One problem  in  e x p la in in g  th e  

r e s u lts  is  p ro b a b ly  due to  th e  heterogenous m ix tu re  o f  a c t i v i t i e s  

w i th in  th e  a v a i la b le  d isagg rega ted  d a ta . For in s ta n c e , L o c a l and 

Suburban and Highway Passenger T ra n s p o rta t io n  in c lu d e s  ta x ic a b  d r iv e rs  

showing up in  n on co rpo ra te  bus iness  a long  w ith  c o rp o ra te  in t e r c i t y  bus 

l in e s .  Amusements and R e c re a tio n  S e rv ices  in c lu d e s  a m yriad  o f  

a c t i v i t i e s  by s m a ll bus inesse s , b u t a lso  th e  c o rp o ra te  p r o f i t s  o f  th e  

movie in d u s t ry .  What is  s u rp r is in g  about t h is  l a t t e r  s e c to r  is  th a t  a 

c o n s tra in e d  s o lu t io n  on th e  share  e x p la in e d  45 p e rcen t o f  the  v a r ia n c e  

o f  th e  v e ry  e r r a t ic  non co rpo ra te  component. For s e v e ra l s e c to rs  in  w h ich  

we m ig h t suppose c o rp o ra te  and non co rpo ra te  bus iness to  be engaged in  

s im i la r  a c t i v i t y — C o n s tru c tio n  (4 ) and T ru c k in g  C9)—  b o th  wage and
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TABLE V I-1

P ro p r ie to rs  * Income Equations

S ecto r
1972

Income Wage Share Time R2 S;E.

(a) (b ) (c )

1 Farms 20013.0 .330
( .8 )

1 .455
C63.1)

-.0 0 4 2
C3.6)

.989 475.1

2 A g r ic u l t u r a l  S e rv ic e s , 
F o re s try  & F is h e r ie s 754.0 1.924

(5 1 .4 )
.977 22.2

3 M in ing 137.0 exogenous (share )

4 C o n s tru c t io n 6999.0 .618 
(1 2 .8 )

2.587
(9 .5 )

.980 189.6

5 Lumber and Wood 
P roducts 619.0 .844

(7 .5 )
1 .111
(1 .6 )

.696 58.0

6 N o n e le c tr ic a l M achinery 494.0 .390
(3 .7 )

1.436
(3 .7 )

.008
(1 .4 )

.552 44 .6

7 O the r M a nu fac tu ring 809.0 exogenous (sha re )

8 L o c a l,  Suburgan, & 
Highway Passenger 181.0 .203

( .8 )
4.423
(5 .2 )

- .0 3 0
(3 .8 )

.455 22.2

9 T ru c k in g 1233.0 .533
(2 .2 )

3.059
(5 .5 )

- .0 2 6 8
(1 .0 )

.910 73.7

10 O the r T ra n s p o rta t io n 100.0 .227
(3 .1 )

3.329
(4 .9 )

.524 18.4

11 E le c t r ic ,  Gas, and 
S a n ita ry  S e rv ice 348.0 .664

(1 .4 )
.905

(1 .6 )
.030
(1 .8 )

.847 42 .5

12 W holesale Trade 3802.0 4.574
(6 .0 )

.556 415.6

13 R e ta i l  T rade 10230.4 .483 2.053 .857 363.4
(1 4 .4 ) (2 1 .9 )
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TABLE V I-1  (C ontinued)

S e c to r

14 Banking and C re d it  
Agencies

15 Insu rance  Agents & 
B rokers

16 Real E s ta te

17 H o te ls  & Lodging
P laces

18 P e rsona l S e rv ices

19 M isce llan eous  Business 
S e rv ices

20 Auto R epa ir

21 Amusements and
R e c re a tio n a l S e rv ices

22 M ed ica l and H e a lth  
S e rv ice s

1972 
Income Wage

Ca)

Share Time 

(b)

R2

(c )

777.0 2.246 2.474 
(8 .9 )  (1 .9 )

2084.0 1 .853 1 .100 
(2 6 .8 ) (1 .7 )

2470.0 .594 2.632 
(2 .7 )  (22 .1 )

86.0 exogenous (sha re )

-.0 1 0
(3 .8 )

2852.0 .353 2.728 -.0139  
(3 .9 )  (5 1 .8 ) (4 .2 )

10612.0 1.669 2.358
(1 7 .6 ) (5 .0 )

983 .0  .148 2.521 - .0 0 7
(1 .3 0 ) (44 .18 ) (2 .0 )

258.0

10392.0 3.025 
(50 .3 )

5.000 -.0 1 3 3  
(1 4 .58 ) (1 .5 )

4.830
(3 7 .7 )

.605

.956

.939

.994

.996

.995

.456

.997

23 E duca tion  S e rv ices  220.0 (no c o rp o ra te  income)

S.E.

179.6

113.7 

122.1

42.1

182.7 

15.8

45 .7

169.1
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share  e lements  show up, w ith  wage r a te  c o e f f ic ie n ts  b o th  in  th e  range 

.5  -  .7 .

The p a t te rn  o f  r e s u lts  u n fo r tu n a te ly  show th a t  th e  c o e f f ic ie n ts  

cannot be taken  l i t e r a l l y  to  s o r t  o u t th e  wage and nonwage elem ents o f  

p r o p r ie to r s 1 income in  a g ive n  in d u s t ry .  O b v io u s ly , th e re  is  an 

o p p o r tu n ity  wage elem ent in  th e  p ro p r ie to rs  o f  w h o le sa le  tra d e  estab

lis h m e n ts  in  s p i te  o f  th e  zero c o e f f ic ie n t  on th e  wage r a te  in  th a t  

s e c to r .  We p re fe r  to  in te r p r e t  th e  c o e f f ic ie n ts  in  term s o f  the 

r e la t iv e  c y c l ic a l  s t a b i l i t y  o f  th e  p r o f i t  income o f  th e  nonco rpo ra te  

versus c o rp o ra te  e n te rp r is e s .  For w h o le sa le  tra d e  i t  appears th a t  

these  move s im i la r ly  enough f o r  a s im p le  share term  to  ade qua te ly  

e x p la in  th e  observed n o n co rpo ra te  income.

6 .3  Se lf-E m ployed  Manhours by In d u s try

The approach desc rib e d  in  th e  p re v io u s  s e c t io n  re q u ire s  es tim a tes  

f o r  th e  t o t a l  manhours o f  se lf-e m p lo y e d  persons and employees f o r  each 

in d u s t ry .  As in  th e  O 'Connor m odel, i t  seems em in e n tly  reasonab le  to  

l i n k  p r o p r ie to r s ' income to  th e  number o f  p ro p r ie to r s .  The c u r re n t 

INFORUM model p ro je c ts  an e s tim a te  o f  t o t a l  employment f o r  each 

( in ve s tm e n t) s e c to r  w h ich in c lu d e s  b o th  c a te g o r ie s  o f  w o rke rs . Our jo b  

h e re  is  to  e x p la in  the  d is t r ib u t io n  between se lf-e m p lo ye d  and employees 

fo r  fo re c a s t in g  a p p lic a t io n .

In s p e c t io n  o f  th e  tim e  s e r ie s  f o r  th e  23 groups shows th a t  e x p la in 

in g  th e  number o f  p ro p r ie to rs  as a r a t i o  to  t o t a l  employment o r  o u tp u t 

w i l l  n o t w o rk  w e l l .  Because o f  th e  c a p i ta l  requ irem en ts  in v o lv e d , one 

would n o t  expect th e  number o f  p ro p r ie to rs  to  change r a p id ly  w i th
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re s p e c t to  o u tp u t.  D u ring  a dow nturn , a p ro p r ie to rs h ip  o r  p a r tn e rs h ip ,  

as p o s ite d  by s tanda rd  th e o ry , would c o n tin u e  to  e x is t  as lo n g  as i t  

covered average v a r ia b le  c o s ts ,  and these  co s ts  may In c lu d e  some wage 

elem ent to  th e  bus iness  owners.

I t  seems reasonab le  to  assume th a t  as th e  r a t i o  o f  average p ro 

p r ie t o r  income to  the  wage r a te  r is e s ,  more p ro p r ie to rs  w i l l  appear on 

th e  scene. U n fo r tu n a te ly ,  t h is  r e la t io n s h ip  may re v e rse  i t s e l f  a ls o ,  

f o r  as average p r o p r ie to r  income r is e s  businesses may tend  to  In c o rp o ra te  

fo r  income ta x  advantages. J u s t how to  id e n t i f y  t h is  e f fe c t  seems 

beyond th e  a b i l i t y  o f  o u r crude aggregate da ta  to  d is t in g u is h .

In  v iew  o f  these  two c o n s id e ra t io n s , th e  fo l lo w in g  model was 

te s te d  fo r  each o f  th e  23 in d u s t ry  groups.

EL
MHP* *  f  (T im e, O u tp u t, "R e la t iv e  Wage

(6 .7 )  MHP -  MHP__̂  -  X (MHP* -  MHP_j_)

aR e la t iv e  wage « (P ro p r ie to r  Income +  IVA)/MHP + Compensation 

per manhour f o r  employees

The " p a r t ia l  a d ju s tm e n t" model was e s tim a ted  in  lo g a r ith m ic  form  

f o r  th e  p e r io d  1949-1973. The lagged v a lu e  o f  the  r e la t iv e  wage re 

p laced  the  c u rre n t v a lu e  to  a v o id  a s im u ltaneous s o lu t io n  problem  in  

th e  fo re c a s t in g  m odel. I t  seems u n l ik e ly  th a t  s im u lta n e ity  w ould  be 

th a t  much o f  a problem  in  v iew  o f  th e  r i g i d i t y  in v o lv e d . The tre n d  

v a r ia b le  i s  re ta in e d  where o u tp u t seems to  have n e g l ig ib le  im pact on 

th e  number o f  s e lf-e m p lo y e d , as determ ined from  re g re s s io n s  ru n  w ith  

and w ith o u t th e  tim e  v a r ia b le .  The tre n d  term s a re  p ro b a b ly  p ic k in g  

up th e  in c re a s in g  economies o f  s c a le  and m arket power th a t  c o rp o ra te  

e n te rp r is e s  en jo y  r e la t iv e  to  p ro p r ie to rs h ip s  and p a r tn e rs h ip s .
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The re g re s s io n  re s u lts  f o r  E qua tion  (6 .7 )  a re  shown in  T ab le  V I-2 .  

The most im p o rta n t f in d in g  i s  th a t  th e  lo n g -ru n  o u tp u t e la s t i c i t i e s  a re  

g e n e ra lly  be low  one and in  some cases d id  n o t  show up a t  a l l .  In  o n ly  

O ther T ra n s p o rta t io n  (1 0 ) ,  and E d u c a tio n a l S e rv ices (23) , and the  th re e  

m a n u fa c tu rin g  s e c to rs ,  were th e  o u tp u t e la s t i c i t i e s  nea r 1 .0 .  The 

r e la t iv e  wage v a r ia b le  is  g e n e ra lly  weak, b u t we re ta in e d  i t  a t  th e  

lo w e s t m arg in  o f  s ig n if ic a n c e .  I t  appeared most s t ro n g ly  in  th e  

Banking and C re d it  A gencies, an in d u s try  w h ich in c lu d e s  s to c k  b ro k e rs .

In  t h is  in d u s try  a f a l l  in  p r o p r ie to r  income from  $1,133 m i l l io n  to  

$732 m i l l io n  from  1968 to  1969, and subsequen tly  to  $543 m i l l io n  in  

1970, was a ss o c ia te d  w ith  a drop o f  32 m i l l io n  hours worked by s e l f -  

employed between 1969 and 1970, from  78.00 to  47.15 m i l l io n  hours 

( ro u g h ly  a drop o f  about 17,000 p e rso n s ).

The lagged r e la t iv e  wage v a r ia b le  is  s tro n g  a ls o  in  s e c to r  22, 

M ed ica l S e rv ic e s . There has been a sharp drop in  the  hours worked by 

se lf-e m p lo y e d  s in c e  th e  la t e  1960*s. ( i . e .  from  834 to  699 m i l l io n  

hours from  1968 to  1973.) Perhaps th e  re g re s s io n  is  p ic k in g  th e  

phenomenon o f  d o c to rs  and d e n t is ts  go ing  to  w o rk  in  p r iv a te  (o r  p u b lic )  

c l in ic s  a t  f ix e d  annual s a la r ie s .

In  a number o f  s e c to rs  reasonab le  r e s u lts  cou ld  n o t  be o b ta in e d  

even a f t e r  e x p e rim e n ta tio n  w ith  d ro p p in g  s e le c te d  v a r ia b le s .  For such 

s e c to rs ,  tim e  tre a d s  were re ta in e d  as an e xpe d ie n t method o f  exogenous 

s p e c i f ic a t io n .  Two o f  th e  most im p o rta n t s e c to rs  th a t  a re  tre n d  p ro 

je c te d  a re  C o n tra c t C o n s tru c tio n  and R e ta i l  T rade. In  C o n tra c t Con

s t r u c t io n  n e g a tiv e  o u tp u t e la s t i c i t ie s  were o b ta in e d  in  a l l  s p e c i f i 

c a t io n s  te s te d . The number o f  s e lf-e m p lo ye d  (n o t manhours) f e l l  from
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TABLE V I-2i
j

j Equations fo r  Manhours Worked by Self-Em ployed
j1

I

S ector
1972

Manhours Constant Time O utput
R e la tiv e

Wage MHP_i
j * S.E.

1. Farms 4575 8.370 -.0 1 4
(55 .5 )

.473
(1 .3 )

.084
(1 .3 )

.930
(5 .4 )

.992 211.4

2. A g r ic u l tu r a l  S e rv ice s , 
F o re s try , F ishe ries*- 343.0 5.802 .016

(11 .2 )
.919 14.0

3. M in ing 28.0 3.496
(9 .8 )

-.0 3 8
(17 .0 )

.926 6.2

4. C o n tra c t C o n s tru c tio n ^ 1440.0 7.254
(17 .5 )

.010
(5 ,7 )

.763 60.3

5. Lumber & Wood Products 122.9 -2 .724
(1 .6 )

-.0 1 9
(2 .1 )

.439
(2 .2 )

.657
(3 .6 )

.936 10.7

6. N o n e le c tr ic a l M achinery 127.2 -3 .139
(1 .9 )

-.0 3 3
(3 .4 )

.484
(3 .1 )

.499
(3 .0 )

.956 8.4

7. O ther M anu fac tu ring 242.9 -3 .273
(1 .0 )

-.0 2 7
(2 .5 )

.461
(1 .9 )

.478
(2 .6 )

.905 16.9

8. L o c a l, Suburban & Highway 
Passenger 70.2 .292

( .6 )
.004

(2 .3 )
.226

(3 .0 )
.951

(7 .6 )
.764 1.9

9. T ru ck in g 313.7 .067
( .1 )

.026
(1 .2 )

.943
(9 .1 )

.777 11.5

D.W.

2.034

2.31

1.38

1.73

2.21

1.51

2.06

2.72

1.65

240



TABLE V I-2  (Continued)

.S ec to r
1972

Manhours C onstant Time O utput
R e la tiv e

Wage MHP_i R2 S.E. DiW.

10. O ther T ra n s p o rta t io n 43 .8 -3 .540
(1 .40 )

.526
(2 .0 )

.427
(2 .3 )

.797 3.2 1.82

11. E le c t r ic ,  Gas, & 
S a n ita ry  Serv ices 24.1 -.3 6 7

( .5 )
-.0 0 2
(1 .0 )

.462 2 .8 1.52

12. W holesale Trade 492.0 1.103
(1 .3 )

.046
(1 .5 )

.125
(1 .9 )

.735
(5 .4 )

.581 14.4 2.13

13. R e ta i l  Trade^ 3760.0 8.26
(8 2 .3 )

-.0 1 0
(2 .6 )

.537 168.3 2.78

14. Banking 42.7 1.106
(2 .3 )

-.0 1 4
(4 .1 )

.360
(3 .9 )

.613
(5 .0 )

.733 5 .6 2.07

15. Insurance 160.7 1.195
(1 .6 )

.206
(1 .3 )

.668
(4 .1 )

.735 11.6 1.40

16. Real E s ta te 335.6 1.287
(1 .2 )

.047
(1 .2 )

- .0 6 7
(1 .2 )

.692
(3 .9 )

.670 17.7 1.26

17. H o te ls , and O ther 
Lodging P laces 534.5 2.306

(2 .3 )
.013

(2 .8 )
.102

(2 .3 )
.671

(4 .3 )
.886 24.3 1.05

18. P ersonal Serv ices 1317.2 .959
(2 .4 )

.382
(5 .0 )

.348
(2 .8 )

.930 32.9 1.81

19. M isc. Business S erv ices 1056.9 .615
(2 .8 )

.339
(5 .0 )

.364
(2 .7 )

.988 21.7 2.50 241



TABLE V I-2  (Continued)

Sector

20. Auto  R epair

21 • Amusement and
R e c re a tio n a l S e rv ices

22. M ed ica l S e rv ices

23. E d uca tion a l Serv ices

1972
Manhours

352.3

198.2

704.6

266.1

Constant Time

1.764
(3 .1 )

4.981
(67 .1 )

.935
(1 .3 )

-1 .7 76
(3 .0 )

R e la tive  
O utput Wage _

.014
(1*?)

-.001
C.6)

.152
(3 .9 )

.365
(3 .0 )

MHP
-1

.433
(2.8)

- .2 8 1
(3 .1 )

.196
(3 .7 )

.818
(7 .6 )

.645
(5 .0 )

-2
R

.854

.884

.976

S.E. D.W.

.885 12 .6  2.15

16.2

18.9

11.1

2.75

1.46

2.65

1
E s tim a tio n  beg ins in  1960 

^ E s tim a tio n  beg ins in  1966

242
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a h ig h  o f  1 ,004,000 in  1950— nea r th e  peak o f  p o s t-w a r c o n s tru c t io n  

boom— to  686,000 in  1960. I t  then  rose  g ra d u a lly  in  1973. The 

c u r re n t  e q u a tio n  uses a sample p e r io d  b e g in n in g  in  1960 w i th  tim e  as 

th e  s o le  Independent v a r ia b le .

The same problem  o f  a n e g a tiv e  o u tp u t e la s t i c i t y  was o b ta in e d  

f o r  R e ta i l  T rade. There was a r a th e r  s u b s ta n t ia l drop in  th e  number 

o f  se lf-e m p lo ye d  in  th e  e a r ly  p a r t  o f  the  1960 *s (fro m  2.015 to  1.563 

m i l l io n  from  1960 to  1966), b u t th a t  tre n d  slowed s u b s ta n t ia l ly  

th e r e a f te r .  Our tre n d  e qu a tion  f o r  manhours uses a sample p e r io d  

b e g in n in g  in  1966 in  re c o g n it io n  o f  t h is  s t r u c tu r a l  change.

Our approach to  fo re c a s t in g  p ro p r ie to rs *  income in  s e c t io n s  6 .2  

and 6 .3  shou ld  be an improvement o ve r p rev io us  w o rk . We f in d  th a t  in  

abou t h a l f  o f  th e  s e c to rs  chosen, th e  hou rs  worked by p ro p r ie to rs  

responds in  th e  lo n g  ru n  to  changes in  o u tp u t.  The r e s u lts  f o r  th e  

re main in g s e c to rs  in d ic a te  l i t t l e  response w i th in  the  re le v a n t range o f  

a l te r n a t iv e  grow th p a th s . The r e s u l t  he re  would c a l l  f o r  a re -e x a m i- 

n a t io n  o f  com bin ing b o th  s a la r ie d  and s e lf-e m p lo ye d  w orkers in  th e  

INFORUM employment e q u a tio n s . G iven th e  number o f  s e lf-e m p lo y e d , the  

r e s u lts  in  6 .2  in d ic a te  th a t  f o r  most s e c to rs  p r o p r ie to r s 1 income can 

be e x p la in e d  by some share o f  t o t a l  p r o f i t - t y p e  income, th e  share be ing  

a s im p le  fu n c t io n  o f  the  r a t i o  o f  s e lf-e m p lo y e d  manhours to  t o t a l  man- 

h o u rs . The degree o f  in d u s t ry  d e t a i l  shou ld  be advantageous f o r  fo re 

c a s t in g  economy-wide p ro p r ie to rs *  income under d i f f e r e n t  d is t r ib u t io n s  

o f  f i n a l  demand.
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TAXES, TRANSFERS AND OTHER AGGREGATE FUNCTIONS

The p re v io u s  chap te rs  have been concerned w ith  d e ve lop ing  income 

d is t r ib u t io n s  by in d u s try  in  term s o f  U.S. N a tio n a l Accounts conven

t io n s .  We now tu rn  to  th e  d e r iv a t io n  o f  d isp o sa b le  p e rs o n a l income—  

v ia  th e  government ta x  and t r a n s fe r  fu n c t io n s — w hich w i l l  c lo s e  th e  

model w i th  re s p e c t to  p e rso n a l consum ption.

The p re se n t ch a p te r i s  d iv id e d  In to  f iv e  p a r ts  w h ich  a p p ro x im a te ly  

fo l lo w  th e  f lo w  from  n a t io n a l income to  p e rs o n a l income and f i n a l l y  to  

d isp o sa b le  p e rso n a l Income. S e c tio n  7 .1  f i l l s  in  th e  m isce llan eous  

income item s o f  in te r e s t  and r e n ta l  income w h ich  were n o t cons ide red  a t  

an in d u s try  b a s is . In  s e c t io n  7 .2  c o rp o ra te  in v e n to ry  v a lu a t io n  a d ju s t 

m ent, ta x ,  and d iv id e n d  fu n c t io n s  a re  e s tim a te d . S e c tio n  7 .3  dea ls  w ith  

b o th  th e  em ployer and employee taxes  f o r  th e  v a r io u s  s o c ia l Insu rance  

programs in  th e  U.S. P e rsona l taxes  a re  t re a te d  n e x t in  s e c t io n  7 .4 .

And f i n a l l y ,  s e c to r  7 .5  o u t l in e s  ou r m ethodology f o r  p ro je c t in g  s o c ia l 

s e c u r ity  and o th e r  t r a n s fe r  payments to  in d iv id u a ls .  C hart V I I - 1 w i l l  

a id  th e  reade r in  see ing  how these  aggregate  fu n c t io n s  complement the  

p re v io u s  w ork w ith  in d u s try  d e t a i l .  The ch a p te r and s e c t io n  ( i f  appro

p r ia te )  f o r  w h ich  each income f lo w  ite m  is  d iscussed  i s  l i s t e d  to  th e  

l e f t  o f  each box in  th e  c h a r t .

These aggregate equa tions  were e s tim a ted  w ith  annual da ta  from  1955 

th ro ugh  1973 un less  o th e rw ise  n o te d . Where a l te r n a t iv e  s p e c if ic a t io n s  

were e q u a lly  p la u s ib le ,  th e  f i n a l  fo rm  was chosen on the  b a s is  o f  in -  

sample f i t  and a p o s t- re g re s s io n  s im u la t io n  from  1971-1973.

Chapter V I I
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Chart V II- l

Relationship o f Major Income Plows and Guido to  Text Discussion*

Gov. GNP

Ch. 2 4 3 +  | Private 

Ch. ^

GFO

exog.

endog. }
■ GNP -  S ta tis tic a l discrepancy

Ch. 7 

Ch. 9

Ch. 7.1

Ch. 7.1

Ch. 7.5 

Ch. 6

Ch. 7.2 

Ch. 7.2

Ch. 7.2

-f- | CCA, IRS based | endog., ind. 

CCA adjustment | exog., agg.

— | Net N a tiona l Product -  s t a t is t ic a l  descrepancy*|

— jfo d lre e T b u s lw ts a  taxes | endog., Ind. 

sj endog., agg.

exog ., Ind.

Business transfers!

Subsidies less current surplus 
o f government enterprises_____

= [ National Income N a tio n a l Income

— I Net In te rest

Rental income

Labor compensation

P roprietor income 
+ IVA

Corporate p ro fits  
+ IVA

Corporate p ro fits  
tax

Dlvidends

■**
endog., agg.

* *
endog., agg

endog., ind.

endog., ind. 

endog., agg.

endog., agg. 

endog., agg.

endog., agg.

_  j Corporate p ro fits  + IVA 

Ch. 7.3 Contributions fo r 
socia l insurance

Ch. 7.5

Ch. 7.1 
-t-

Ch. 7.1

Cb.

Government transfe r 
payments

Net in te res t paid 
by government

Monetary In terest 
paid, by consumers

Personal income

Personal taxes and non- 
taxes

Disposable Personal 
Income_____________

endog.

exog.

endog.

endog.

endog.

The abbreviated labels appending the boxes o f the table are exog. (exogenous), endog. (endogenous), 
ind. (contains industry d e ta il) , and agg. (aggregate on ly).

Although an equation has been estimated fo r th is  item, its  value is  cu rren tly  exogenous in  the model

agg.

agg.
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7 .1  In te r e s t  Income, R e n ta l Income and Business T ra n s fe rs  

Net In te r e s t

The n e t in te r e s t  component o f  n a t io n a l income is  in te n d e d  to  

measure t o t a l  in te r e s t  payments by bus iness to  persons f o r  th e  use o f  

c a p i ta l .  Net in te r e s t  com prises bo th  m onetary and im puted f lo w s ; th e  

la rg e s t  f lo w  is  im puted in te r e s t  p a id  by com m ercial banks.

Because n e t in te r e s t  is  c o n s tru c te d  from  a v a r ie t y  o f  da ta  sources 

and in c lu d e s  a number o f  im p u ta t io n s , i t  i s  d i f f i c u l t  to  s p e c ify  a 

s im p le  b e h a v io ra l fu n c t io n  to  e x p la in  i t .  No s tanda rd  tre a tm e n t f o r  

n e t in te r e s t  has evo lved  in  the  v a r io u s  econom etric  m odels. For 

example; in  th e  BEA q u a r te r ly  model i t  i s  s p e c if ie d  exogenously; in  

th e  W harton in d u s try  model i t  i s  es tim a ted  a long  w ith  r e n ta l income o f  

persons and p r o p r ie to r s ' income; and in  an e a r ly  v e rs io n  

o f  th e  FRB-MIT-PENN model i t  was n o t e x p l i c i t l y  cons ide red  s in c e  c o r

p o ra te  p r o f i t s  were n o t de term ined r e s id u a l ly  by th e  p roduc t-incom e 

id e n t i t y .  O 'Connor focused p a r t ic u la r ly  on mortgage in te r e s t  payments 

o f  th e  housing  s e c to r  as a la rg e  p a r t  o f  n e t in te r e s t  and regressed  the  

r a t io  o f  n e t in te re s t/G N P  to  th e  s to c k  o f  h o u s in g .^

The b e g in n in g  o f  a tho rough  tre a tm e n t o f  n e t in te r e s t  would be to  

e x p la in  s e p a ra te ly  th e  m onetary and im puted p o r t io n s  o f  the  t o t a l .  

W ith o u t w is h in g  to  devo te  undue resources to  s p e c ify in g  c a r e fu l ly  t h is  

r a th e r  sm ooth ly behaving income component, th a t  approach has n o t been

B r ia n  O 'Connor, "An Income S ide to  an In p u t-O u tp u t Model o f  the  
U n ite d  S ta te s ,"  (unpub lished  Ph.D. d is s e r ta t io n ,  U n iv e rs ity  o f  M ary land , 
1973), pp. 72-73.
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s ta r te d  here  and a more e m p ir ic a l aggregate approach i s  used in s te a d .

Our approach b eg ins  by de ve lo p in g  an h i s t o r ic a l  s e r ie s  o f  bus iness

debt ( in c lu d in g  th e  mortgage deb t o f  th e  ow ner-occupied housing

2in d u s try )  from  n a t io n a l accounts sources. From Tab le  8 .1  o f  th e

n a t io n a l accounts we cum ulate from  1929 fo rw a rd  th e  q u a n t i ty ,  gross
3

in ve s tm e n t-g ro ss  sa v in g s , f o r  th e  bus iness s e c to r .  We c a l l  t h is  mag

n itu d e  BD. The in c rea ses  in  the  deb t a re  fin a n ce d  by mortgages and 

issu es  o f  bonds and s to c k . Mortgages and bond is s u e  a re  predom inant 

and, f o r  th e  p re s e n t, I  have Igno red  th e  new issu es  o f  common s to c k .

The n a t io n a l accounts e n t i t y ,  n e t in te r e s t  (N I ) ,  i s  assumed f o r  ou r 

purposes to  have an e l a s t i c i t y  o f  u n i ty  w ith  re s p e c t to  BD. Thus ou r 

s p e c i f ic a t io n  to  be es tim a ted  is  o f  th e  fo llo w in g  g e n e ra l fo rm :

(7 .1 a ) lo g  (N I/BD) -  f ( r ,  r ^ ,  r fc_ 2 , . . . r t _n )

where r  i s  the  " e f fe c t iv e "  in te r e s t  r a te .

The m a jo r d i f f i c u l t y  in  e s t im a tin g  (7 .1 a ) i s  s p e c ify in g  th e  

a p p ro p r ia te  la g  s t ru c tu re  on th e  in te r e s t  ra te s .  I f  increm en ts  to  the  

deb t were neve r re fin a n c e d , then  we shou ld  s im p ly  w e ig h t ye a r t * s  

in te r e s t  r a te  w ith  th a t  y e a r 's  increm en t to  BD ( i . e . ,  N It  ■
CO

.E-. r ,. . BD„ . ) .  S ince th e  deb t i s  re fin a n c e d , however, we expecti= 0  t - i  t - i  > > r

re c e n t in te r e s t  ra te s  to  be w e igh ted  more h e a v ily  than  ones, say, te n  

years  e a r l ie r .  A t th e  same tim e  we expect NI/BD to  r is e  in  p e r io d s

2
T h is  s e r ie s  w i l l  d i f f e r  c o n c e p tu a lly  from  o th e r  p u b lis h e d  da ta  on 

bus iness (o r  c o rp o ra te  d e b t, s in c e  th e  banking  s e c to r  is  in c lu d e d  in  ou r 
s e r ie s .

3
For 1929 we assumed th e  e x is t in g  deb t to  be 100 b i l l i o n  d o l la r s .  

T h is  f ig u r e  is  a p p ro x im a te ly  equa l to  n e t in te r e s t  in  1929 d iv id e n d  by 
.04 .
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where re c e n t la rg e  a d d it io n s  to  th e  deb t were In c u rre d  w ith  h ig h  

in te r e s t  ra te s .  As a means o f  c ru d e ly  c a p tu r in g  bo th  these e f fe c ts  a 

v a r ia b le -w e ig h t  d is t r ib u te d  la g  model has been e s tim a te d . We assume 

th a t  th e  w e ig h t on th e  in te r e s t  ra te  r t _£ i s  a l in e a r  fu n c t io n  o f  th e  

(p ro p o r t io n a l)  increm en t to  BD th a t  was in c u rre d  w h ile  r  ^ p re v a ile d  

Thus o u r f i n a l  e s t im a t in g  e q u a tio n  i s :

(7 .1 )  lo g  NI/BD_t  = j Q V ±  + j 1 b± (St _ ± r t _ ±) ,  » ± -  0 .0

where -  ( B D ^  -

and r t _£ = c o rp o ra te  AAA bond ra te

The AAA bond ra te  i s  assumed to  re p re s e n t th e  v a r ie t y  o f  (g e n e ra lly  

lo n g  te rm ) In te r e s t  ra te s  th a t  u n d e r ly  b o th  m onetary and im puted p o r

t io n s  o f  th e  n e t in te r e s t  m agnitude. The f iv e - y e a r  la g  was decided on 

th e  f i t  o f  t r i a l  re g re s s io n s  w h ich  used o rd in a ry  f ix e d  w e ig h t d is t r ib u te d  

la g s . In  th e  f i n a l  s p e c i f ic a t io n ,  f i r s t  degree p o ly n o m ia l la g s  were used 

on b o th  la g s . The sum o f  w e ig h ts  on th e  second d is t r ib u te d  la g  has been 

c o n s tra in e d  to  ze ro . Thus, th e  lo n g -ru n  response o f  a one percen tage 

p o in t  change in  th e  bond ra te  i s  g ive n  by Za^.

The one p e r io d  la g  on BD In  th e  denom inator o f  th e  dependent v a r i 

a b le  is  used to  c ircum ven t a s im u ltaneous e q u a tio n  prob lem  in  th e  f u l l  

m odel. That i s ,  BD, can be computed as th e  d if fe re n c e  between c u r re n t 

d o l la r  g ross inves tm en t and the  sum o f  CCA p lu s  u n d is t r ib u te d  c o rp o ra te  

p r o f i t s .  However, to  o b ta in  u n d is t r ib u te d  c o rp o ra te  p r o f i t s ,  we o f  

course need t o t a l  c o rp o ra te  p r o f i t s ,  w h ich  has n e t in te r e s t  as a 

d e te rm in a n t. Thus, to  m a in ta in  a re c u rs iv e  scheme we re q u ire  th a t  th e
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deb t r e la te d  to  n e t In te r e s t  payments in  th e  c u r re n t ye a r be th e  deb t 

e x is t in g  a t  th e  b e g in n in g  o f  th e  y e a r. In  (7 .1 )  we have a llo w e d  the  

c u rre n t y e a r 's  in te r e s t  ra te  to  e f f e c t  c u r re n t  n e t in te r e s t ,  on th e  

grounds th a t  a c e r ta in  p o r t io n  o f  th e  deb t i s  c o n tin u o u s ly  re fin a n c e d . 

The n u m e rica l e s tim a te s  f o r  (7 .1 )  a re  g ive n  in  Tab le  V I I - 1 .  The sum o f  

w e ig h ts  on r  (a ^ ) i s  v e ry  c lo s e  to  one. T h is  r e s u l t  g ive s  us some con

fid e n c e  th a t  ou r c o n s tru c te d  BD v a r ia b le  i s  a reasonab le  debt base f o r  

e x p la in in g  n e t in te r e s t .  The r a t i o  o f  N I/BD_^ r is e s  from  .023 in  1955 

to  .088 in  1975, w h ich  is  c o n s is te n t w i th  th e  r is e  in  lo n g  te rm  bond 

ra te s  ove r t h is  p e r io d .

The t -v a lu e s  in d ic a te  th a t  b o th  d is t r ib u te d  la g s  a re  im p o rta n t in

th e  re g re s s io n . A re g re s s io n  em ploying o n ly  a s tanda rd  f ix e d  w e ig h t
2

la g  on r  has an R o f  .9169 as compared to  th e  .9654 f i t  o f  ( 7 .1 ) .

(The sum o f  th e  w e ig h ts  was aga in  nea r one, how ever.) The f ix e d  and 

v a r ia b le  la g  s p e c i f ic a t io n  may a ls o  be compared on th e  b a s is  o f  p o s t

sample p re d ic t io n s  f o r  1974 and 1975. E qua tion  (7 .1 )  has a ro o t  mean 

squared e r ro r  (RMSE) o f  .035 w h ile  th e  f ix e d  w e ig h t v e r s io n 's  RMSE is  

.089. The f ix e d  w e igh t v e rs io n  m isses co m p le te ly  th e  com b ina tion  o f 

e x t r a o r d in a r i ly  h ig h  In te r e s t  ra te s  ( in  1974 and 1975) and bus iness 

s e c to r  d e f ic i t s  ( in  1973 and 1974) w h ich  in c rea sed  th e  N I/BD_^ r a t io  

from  .075 in  1973 to  .087 and .088 in  1974 and 1975, re s p e c t iv e ly .

Government In te r e s t

Net in te r e s t  p a id  by fe d e ra l and s ta te  governments (GOVINT) i s  n o t 

p a r t  o f  n a t io n a l income b u t i s  an elem ent in  p e rs o n a l income. The 

e q u a tio n  e s tim a ted  uses th e  th ree -m on th  tre a s u ry  b i l l  ra te  (BILRAT) as
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Tab le  V I I - 1
E quations f o r  In te r e s t  Income, R e n ta l Income 

and Business T ra n s fe rs

Net In te r e s t

(7 .1 )  lo g  (N I /B D ^ )  -  JQ a± t t _ 1 +  b t  S l r t - 1

lq g  d is t r ib u t io n s :

i. a b̂

0 .128 (1 .5 )
1 .144 (2 .9 )  2 .83 (4 .3 )
2 .159 (1 1 .8 ) 1 .42  (4 .3 )

3 .174 (7 .8 )  0 .0
4 .190 (3 .3 )  -1 .4 2  (4 .3 )

5 .250 (2 .2 )  -2 .8 3  (4 .3 )

1.000 0.0

1955-1973

R2 -  .962 , S .E . -  .0037, D.W. -  .57 

Government In te r e s t

(7 .2 )  lo g  (GOVINT/PUBDEB) -  .0183 +  .237 RTB +  .203 RTB
(1 5 .3 ) (4 .1 )  (3 .5 )

1955-1973

R2 = .940 , S .E . -  .0019, D.W. -  .70 

In te r e s t  P a id  by Consumers

(7 .3 )  lo g  CONINT *  6.485 +  .863 lo g  PCEDUR +  .224 lo g  RTB
(9 .2 )  (8 .4 )  (3 .3 )

1955-1973
-2
R -  .973 , S .E. (CONINT) -  7 8 .3 . ,  D .E . -  .370

R e n ta l Income o f  Persons

(714) lo g  (RENTAL/PCEH) *  - .5 6 4  -  .0242 Time -.0 1 4 2  MORGRT
(22.1)

1960-1973

R2 -  .987 , S.E. (RENTAL/PCEH) = .00416, D.W. -  .89
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Business T ra n s fe rs

(7 .5 )  BUSTRN *  -8662 +  1.257 lo g  (PRIGPO) +  .0242 UNEM25
(1 8 .9 ) (3 6 .4 ) (2 .6 )

1955-1973
-2

R *  .987 , S .E. -  (1 .4 5 ) ,  D.W. -  .870

D e f in i t io n  o f  Symbols

BD bus iness  deb t co n s tru c te d  from  n a t io n a l income da ta  on
gross bus iness flo w s  (see t e x t ) .

BUSTRN bus iness t r a n s fe r  payments

CONINT In te r e s t  p a id  by consumers

GOVTNT government in te r e s t ,  b i l l i o n s  o f  d o l la r s

MORGRT mortgage in te r e s t  ra te

N I n e t (bus in ess) In te r e s t

PCEDUR consum ption o f  d u ra b le  goods, c u r re n t d o l la r s

PCEH p e rso n a l consum ption e xp e n d itu re s  f o r  hous ing  s e rv ic e s

PURDEB fe d e ra l government deb t h e ld  by th e  p u b lic

r  Moody's AAA bond ra te

RENTAL r e n ta l  income o f  persons

RTB 90-day tre a s u ry  b i l l  ra te

S p ro p o r t io n  o f  o u ts ta n d in g  bus iness deb t (BD) In c u rre d  In  
c u r re n t ye a r (see t e x t ) .

UNEM25 unemployment r a te  f o r  men 25 and o ld e r

PRIGPO GPO o r ig in a t in g  in  th e  p r iv a te  s e c to r

Tab le  V I I - 1  (C ontinued)
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a p ro xy  f o r  th e  c o s t o f  deb t f in a n c in g ,  and th e  amount o f  fe d e ra l deb t 

h e ld  by th e  p u b lic  (PUBDEB).

As f o r  th e  n e t in te r e s t  e q u a tio n , th e  e q u a tio n  has been e s tim a ted  

to  re q u ire  u n i ta r y  e l a s t i c i t y  o f  in te r e s t  payments w ith  re s p e c t to  the  

d e b t. Thus, th e  e s t im a t io n  fo rm  is

1
(7 .2 )  lo g  (GO VINT/PUBDEB) » a +  .Zn b . BILRAT .

i*o i t—i

The e s t im a t io n  r e s u lts  o f  (7 .2 )  a re  shown in  Tab le  V I I - 1 .  The 

c o n s ta n t te rm  was h ig h ly  s ig n i f ic a n t  under a v a r ie t y  o f  a l te r n a t iv e  

s p e c i f ic a t io n s ,  as w e l l  as in  ( 7 .2 ) ,  and so i t  has been re ta in e d  in  ou r 

f i n a l  s p e c i f ic a t io n .  T h is  r e s u l t  i s  p ro b a b ly  a t t r ib u ta b le  to  an under

ly in g  (u n s p e c if ie d )  te rm  s t ru c tu re  r e la t io n s h ip  between th e  government 

bond y ie ld  and th e  s h o r t  te rm  b i l l  r a te .  W ith o u t w is h in g  to  account 

s p e c i f i c a l ly  f o r  th e  co m pos ition  o f  government deb t ( i . e .  b i l l s ,  n o te s , 

and bonds) and th e  re la t io n s h ip s  among th e  re le v a n t in te r e s t  ra te s ,  th e  

e q u a tio n  here  shou ld  p rove  s a t is fa c to r y  f o r  o u r purposes.

In te r e s t  P a id  by Consumers

In te re s t  p a id  by consumers e x a c t ly  o f fs e ts  ano the r ite m  in  th e  U.S. 

A ccounts, " I n te r e s t  Received by Consumers." S ince t h is  ite m  in  i t s
*

l a t t e r  fo rm  i s  an elem ent o f  p e rs o n a l income, we c o n s tru c t an e q u a tio n  

f o r  i t  to  m a in ta in  c o m p a r ib i l i ty  o f  o u r p e rso n a l income d e f in i t io n  w ith  

th e  NIA and w ith  o th e r  m odels. The INFORUM model cannot genera te  th e  

a p p ro p r ia te  deb t base u n d e r ly in g  these  in te r e s t  payments and so we have 

used c u r re n t d o l la r  consum ption o f  du ra b le s  as a p ro x y . As a p roxy  f o r  

the  c o s t o f  c r e d i t ,  th e  c u r re n t  and lagged tre a s u ry  b i l l  ra te s  were
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en te re d  in  a lo g a r ith m ic  s p e c i f ic a t io n .  The c u r re n t y e a r 's  in te r e s t  

r a te  was in s ig n i f ic a n t  and was dropped from  th e  f i n a l  e q u a tio n . The 

low  Durbin-W atson in  Tab le  V I I - 1  in d ic a te s  th a t  th e  f i n a l  e q u a tio n  is  

p ro b a b ly  m is s p e c if ie d ,  b u t th e  development o f  more a p p ro p r ia te  deb t and 

in te r e s t  ra te  p ro x ie s  w i l l  have to  a w a it fu tu re  w o rk .

R e n ta l Income o f  Persons

The e q u a tio n  f o r  r e n ta l  income o f  persons uses t o t a l  p e rson a l 

consum ption e xp e n d itu re s  f o r  hous ing  as i t s  p r im a ry  e x p la n a to ry  v a r ia b le .  

T h is  tre a tm e n t i s  s im i la r  to  th a t  i n  th e  BEA q u a r te r ly  m odel, excep t 

th a t  th e  e q u a tio n  he re  i s  e s tim a te d  in  le v e l  fo rm  ra th e r  than  f i r s t  

d if fe re n c e s .  I n  a d d it io n ,  th e  mortgage in te r e s t  r a te  is  in c lu d e d  to  

r e f l e c t  th e  v a ry in g  p ro p o r t io n  o f  g ross space re n t  th a t  i s  made up by 

in te r e s t  payments. As shown in  Tab le V I I - 1 ,  th e  e q u a tio n  (7 .4 )  is  

e s tim a te d  by c o n s tra in in g  th e  e l a s t i c i t y  o f  n e t r e n t  to  space re n t  

e xp e n d itu re s  to  be u n i ty .

About h a l f  o f  r e n ta l income o f  persons in  th e  NIA i s  th e  r e s u l t  o f  

im p u ta tio n s  a r is in g  from  ow ner-occupied d w e ll in g s . I f  th e  p u b lish e d  

da ta  (Tab le  8 .3  SCB) w i th  re g a rd  to  these  im p u ta tio n s  can be taken  as 

a gu ide  f o r  t o t a l  r e n ta l  income b e h a v io r, th e  f a l l i n g  p ro p o r t io n  o f  n e t 

re n t  comes a t  th e  expense o f  r is in g  p ro p o r t io n s  o f  a l l  th re e  o f  th e  

o th e r  m a jo r item s com pris ing  space r e n t :  nam ely, CCA, in d ir e c t  

bus iness ta x e s , and in te r e s t .

A more s a t is fa c to r y  tre a tm e n t o f  t h is  ite m  would e n t a i l  a s e t o f  

equ a tions  e x p la in in g  each o f  th e  components o f  g ross space re n t  and an 

e q u a tio n  f o r  th e  p r ic e  o f  g ross re n ts .  Net re n ts  w ould then  be th e
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d if fe re n c e  between t o t a l  revenues and these  v a r io u s  c o s t ite m s . The 

procedure  he re  shou ld  be adequate, however, f o r  fo re c a s t in g  t h is  ra th e r  

sm ooth ly  behaved income component.

Business T ra n s fe rs

A lth ough  BEA c o n s tru c ts  es tim a te s  f o r  bus iness  t ra n s fe rs  by in d u s 

t r y ,  we choose to  t r e a t  them as a s im p le  agg rega te . The la rg e s t  p ro p o r

t io n  o f  t h is  ite m  is  a llow ances f o r  bad deb ts  by w ho lesa le  and r e t a i l  

t ra d e . S ince we may expect th e  bad deb t a llow ances to  be c y c l ic a l ,  

the  unemployment ra te  f o r  men aged 25 and o ld e r  has been e n te red  in to  

o u r e q u a tio n . We f in d  an e la s t i c i t y  w ith  re s p e c t to  p r iv a te  gross 

p ro d u c t o r ig in a t in g  to  be s l i g h t l y  g re a te r  than  u n i ty  as shown in  

e q u a tio n  (7 .5 )  in  Tab le  V I I - 1 .
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7 .2  C o rpo ra te  IVA, P r o f i t s ,  Taxes and D iv idends  

In v e n to ry  V a lu a tio n  A d justm ent

A s ig n i f ic a n t  p o r t io n  o f  raw m a te r ia ls  and f in is h e d  goods in ve n 

to r ie s  w ithd raw n  in  a g ive n  p e r io d  may be va lued  a t  p r ic e s  p r e v a i l in g  

i n  a p re ce d in g  p e r io d . T h is  method o f  ch a rg in g  in v e n to r ie s  a t  o r ig in a l  

c o s t i s  due to  w idespread use o f  th e  FIFO ( f i r s t - i n ,  f i r s t - o u t )  account

in g  co n ve n tio n  by b u s in e ss . As an e x p e n d itu re  component o f  Gross 

N a tio n a l P ro d u c t, th e  re le v a n t, in ves tm en t in  in v e n to r ie s  i s  jth e  p h y s ic a l 

change in  in v e n to r ie s  va lued  a t  th e  average p r ic e  o f  th e  p e r io d . T h is  

concept comes c lo s e  to  Replacement cost, o f  th e  in v e n to ry  change.

'C harging w ith d ra w a ls  a t  o r ig in a l  co s t a ls o  g ive s  r is e  to  an in v e n to ry  

- ilg a in " o r  " lo s s "  In  th e  re p o rte d  p r o f i t s  o f  th e  f i r m .  Thus, on th e  ' 

Income s id e  o f  th e  n a t io n a l accounts th e  in v e n to ry  v a lu a t io n  ad jus tm en t 

(IVA) is  co n s tru c te d  to  remove t h is  e lem ent from  f i r m s ' re p o rte d  p r o f i t s .

In  th e  model c o n s tru c te d  h e re , p r o f i t  incomes f o r  each tw o - d ig i t  

In d u s try  a re  taken  to  be t o t a l  sa le s  m inus th e  v a lu e  o f  in te rm e d ia te  

and p r im a ry  in p u ts  ( in c lu d in g  d e p re c ia t io n ) . S ince a l l  these  item s a re  

va lued  a t  average p r ic e s  f o r  the  y e a r , th e  re s id u a l p r o f i t  e lem ent con

form s to  the  NIA concept o f  p r o f i t  income, o r  more e x a c t ly  to  c o rp o ra te  

p r o f i t s  p lu s  IVA. However, f o r  income ta x  purposes, in v e n to ry  p r o f i t s  

(IVA) i s  taxe4. as o rd in a ry  income so th a t  we need to  make an e s tim a te  

f o r  th e  IVA in  o rd e r to  a r r iv e  a t  a more a p p ro p r ia te  ta x  base.

The exac t p rocedure  fo llo w e d  by BEA in  making up th e  IVA is  a com

p le x  one w h ich  t h is  a u th o r i s  n o t q u a l i f ie d  to  o u t l in e  in  any d e t a i l .  

Required a re  a p p ro p r ia te  w e ig h ts  f o r  p r ic in g  raw m a te r ia ls ,
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w o rk - in -p ro g re s s , and f in is h e d  goods in v e n to r ie s ,  the  p r ic e  indexes f o r

these  ite m s , and in fo rm a tio n  re g a rd in g  th e  pe rcen tage  o f  in v e n to r ie s

va lued  by each o f  th e  v a r io u s  a cco u n tin g  conve n tions  accepted by th e

IRS. In  a p p ro x im a tin g  th e  IVA by a s im p le  e q u a tio n , we fo l lo w  Lawrence

O f f ic e r  in  h is  tre a tm e n t o f  IVA f o r  an in d u s t ry  model o f  th e  Canadian

4economy. C onsider an a p p ro x im a tio n  f o r  th e  change in  c u r re n t  d o l la r  

in v e n to r ie s :

4 <*t  • V  “  st - i  (pt  -  pt - i>  +  pt - i  • <st  -  s t - i>

where S 38 th e  s to c k  o f  in v e n to r ie s  in  co n s ta n t d o l la r s  a t  th e  end o f  

th e  p e r io d ; 

and P = th e  in v e n to r ie s  d e f la to r .

The te rm  * (St  -  Sfc_ ^ ) i s  an a p p ro x im a tio n  to  th e  c u r re n t

d o l la r  in ves tm en t in  in v e n to r ie s  w h ile  Sfc_ ^  • (Pt  -  shows th e

in c re a s e  in  th e  book v a lu e  o f  in v e n to r ie s  r e s u l t in g  from  p r ic e  in c re a se s  

a lo n e . I f  th e  f i r m  (1) based i t s  p r ic in g  p o l ic y  on th e  c u r re n t re p la c e 

ment c o s t o f  in v e n to r ie s ,  (2 ) fo llo w e d  FIFO a c c o u n tin g , (3 ) and s o ld  in  

th e  c u r re n t  p e r io d  a l l  o f  th e  in v e n to r ie s  produced in  th e  p re v io u s  

p e r io d ,  then  Sfc_ ^  • (Pt  -  would be p re c is e ly  th e  amount o f  in ven 

t o r y  p r o f i t s  w h ich  would be removed by th e  IV A .^

4
Lawrence H. O f f ic e r ,  Supply R e la t io n s h ip s  in  th e  Canadian Economy, 

(E ast L an s ing , M ich ig a n : M ich igan  S ta te  U n iv e r s ity ,  1972), pp. 40-42.

'’ i f  th e  f i r m  p r ic e s  on th e  b a s is  o f  " h i s t o r ic a l "  c o s t ,  then  some 
o r  a l l  o f  th e  in v e n to ry  " p r o f i t "  w i l l  accrue to  th e  f i r m ’ s buyers ra th e r  
than th e  f i r m  i t s e l f .  Thus IVA, measured by in d u s t ry  r e fe rs  to  th e  
source o f  th e  IVA, n o t n e c e s s a r ily  i t s  u l t im a te  r e c ip ie n t .
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We th e re fo re  c o n s tru c t a s e r ie s  f o r  what O f f ic e r  c a l ls  the  

" s y n th e t ic  IV A ,"  • (Pfc -  to  used in  equ a tions  "e x p la in 

in g "  IVA:

(7 .6 )  I7A t  -  a +  b [ 8 ^  • (Pfc -  P ^ ) ]

A lthough  th e  IVA component i s  a v a ila b le  by tw o - d ig i t  in d u s t ry ,  we 

choose a t  t h is  s tage  to  e s tim a te  o n ly  a s in g le  e q u a tio n  f o r  t o t a l  IVA.

As m entioned e a r l ie r ,  th e  p r ic e  d e f la to r  f o r  in v e n to r ie s  by h o ld e r  i s  a 

w e igh ted  average o f  raw m a te r ia ls ,  w o rk - in -p ro g re s s , and f in is h e d  goods. 

In  essence, a s u b s ta n t ia l p a r t  o f  th e  BEA com puta tions would have to  be 

reproduced to  o b ta in  h i s t o r i c a l  va lu e s  o f  a p p ro p r ia te  p r ic e s  and in ven 

to r y  s to cks  f o r  e s t im a t io n  purposes. Fu rthe rm ore , th e  c u r re n t  INFORUM 

model t r e a ts  in v e n to r ie s  by  p ro d u c t, n o t by  h o ld e r .  A com plete b e h a v io r

a l  model o f  how changes in  In v e n to r ie s  o f  a g ive n  p ro d u c t a re  d is t r ib u te d  

among m a n u fa c tu re rs , w h o le s a le rs , and r e t a i le r s  would need to  be con

s tru c te d .  Such a ta s k  is  beyond th e  scope o f  t h is  s tu d y , and— con s id 

e r in g  the  l im i ta t io n s  o f  In v e n to ry  da ta— one n o t l i k e l y  to  be pursued in  

th e  im m ediate fu tu re .

In  e s t im a t in g  (7 .6 ) ,  e n d -o f-y e a r in v e n to ry  s to c k  in  co n s ta n t 1972 

p r ic e s  is  taken  from  Tab le  5 .10  o f  th e  SCB (non-fa rm  o n ly ) .  S eve ra l 

a l te r n a t iv e  p r ic e  d e f la to r s  were te s te d  in  t h is  e q u a tio n : (a ) f ix e d -  

w e ig h t average o f  th e  consumer du ra b le s  d e f la to r ,  consumer nondurab les 

d e f la to r ,  and p roducer d u ra b le  equipment (u s in g  1972 e xp e n d itu re s  as 

w e ig h ts ) ,  and (b) th e  I n d u s t r ia l  component o f  th e  WPI. The r e s u lts  f o r  

(a) and (b) a re  shown in  Tab le  V I I - 2 .  The WPI p r ic e  i s  s u b s ta n t ia l ly
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Tab le  V I I - 2  
C o rpora te  IVA, Taxes, and D iv idends

C orpo ra te  In v e n to ry  V a lu a tio n  A d justm ent

eq. (7 .6 a ) CORIVA -  - .6 7 3  - .0 0 3 4  IV  ASI
(1 .7 )  (3 .7 )

-2
F i t :  1948-1970 R » .361 , S .E. -  1 .3 9 , D.W. *  1.619

Sim: 1971-1973 RMSE = 6.75

eq. (7 .6 c )  CORIVA = - .6 2 2  - .0 0 3 9  IVAS2
(1 .9 )  (4 .8 )

-2
F i t :  1948-1970 R -  .496 , S .E . ® 1 .2 4 , D.W. -  1,856

Sim: 1971-1973 RMSE -  5.89

eq. (7 .6 c ) CORIVA » - .0 2 3  - .0 0 6 9  IVAS2 
( f u l l  sample) ( .0 5 )  (9 .5 )

-2
F i t :  1948-1973 R -  .780 , S .E. -  1 .7 8 , D.W. -  1.999

F ed e ra l C orpo ra te  Taxes

eq. (7 .7 )  log(CPTXFD 4- TAXCRD) -  -4 .6 447  __ 1 .000* lo g  CTXR + .9901
(1 9 .1 ) (4 4 .5 )

-2
lo g  BTCP R -  .991 , S.E.N(CPTXFD +  TAXCRD) = .878 , D.W.

S ta te  and L o ca l C orpo ra te  Taxes

eq. (7 .8 )  lo g  (CPTXSL/BTCP) = .483 +  .104 Time - .5 4 1  lo g  (BTCP/BTCP) .
( .1 3 2 ) (6 .3 )  (1 .6 )

F i t :  1964-1973 R2 -  .845 , S.E. *  .0041, D.W. -  1 .21

D iv idends

eq. (7 .9 a ) DIV -  - .3 3 1  +  .1045 ATCP +  .864 DIV
(4 .5 )  (2 0 .0 )

F i t :  1947-1970 R2 -  .991 , S.E. -  .438 , D.W. -  1.926

PCTREG -  2 .61

Sim: 1971-1973 RMSE « .699 , PCTSIM = 2 .9 8

.964
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eq. (7 .9 b ) DIV -  .594 +  .128 CASHFL +  .459 DIV
(2 .3 ) (7 .5 )  (5 .9 )

F i t :  1947-1970 R2 -  .996 , S .E. *  .328, D.W. » 1 .8 5 ,

PCTREG = 1 .65

Sim: 1971-1973 RMSE = 2 .4 1 , PCTSIM * 9 . 5 1

eq. (7 .9 c )  DIV *  1.162 +  1 .460 CASHFL +  .0850 CASHFL
(4 .8 )  (6 .1 )  (3 .4 )

F i t :  1947-1970 R2 = .992 , S .E. -  .432 , D.W. » 1 .202 ,

PCTREG = *2 .48

Sim: 1971-1973 RMSE -  3 .4 7 , PCTSIM -  12.69

eq. (7 .9 a ) DIV -  - .2 0 5  +  .0935 ATCP +  .856 DIV
( .7 )  (4 .6 )  (2 0 .0 )

F i t :  1947-1973 R2 = .992 , S .E. -  .539 , D.W. -  2 .44

D e f in i t io n  o f  Symbols

ATCP C orpora te  p r o f i t s  a f t e r  ta x e s , b i l l i o n s  o f  d o l la r s

BTCP C orpo ra te  p r o f i t s  b e fo re  ta x e s , b i l l i o n s  o f  d o l la r s

CASHFL C orpora te  cash f lo w  (c o rp o ra te  p r o f i t s  a f t e r  taxes  p lu s  
co rp o ra te  CCA0, b i l l i o n s  o f  d o l la r s

C0RIVA In v e n to ry  v a lu a t io n  a d ju s tm e n t, c o rp o ra te , b i l l i o n s  o f  
d o l la r s

CPTXFD F ed e ra l c o rp o ra te  p r o f i t s  ta x  l i a b i l i t y ,  b i l l i o n s  o f  
d o l la r s

CPTXSL S ta te  and lo c a l  c o rp o ra te  p r o f i t s  ta x  l i a b i l i t i e s ,  b i l l i o n s  
o f  d o l la r s

CTXR C orpora te  p r o f i t s  ta x  r a te ,  decim a l

DIV C orpo ra te  d iv id e n d  payments ( in c lu d in g  Rest o f  th e  W o r ld ) ,
b i l l i o n s  o f  d o l la r s

IV  ASI S y n e th e tic  In v e n to ry  V a lu a tio n  A d justm ent u s in g  w e igh ted  
average o f  GNP d e f la to r s  f o r  p roducer d u rab les  and 
consumer d u ra b le s . (See t e x t )

Tab le  V I I - 2 (C ontinued)
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Tab le  V I I - 2 (C ontinued)

IVAS2 Same as IVAS1, b u t u s in g  in d u s t r ia l  component o f  WPI. 
(See te x t )

PCTREG Average a b s o lu te  percen tage  e r ro r  f o r  re g re s s io n  p e r io d . 

PCTSIM Average a b s o lu te  percen tage e r ro r  f o r  s im u la t io n  p e r io d . 

TAXCRD Investm en t ta x  c r e d i t ,  b i l l i o n s  o f  d o l la r s
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b e t te r  th a n  th e  w e igh ted  GNP d e f la to r  p r ic e  bo th  in  term s o f  f i t  and 

RMSE o f  th e  th re e -y e a r  s im u la t io n .  N e ith e r  e q u a tio n  can t ra c k  th e  IVA 

reco rded  in  1972 and 1973 o f  -6 .6  and -1 8 .4  b i l l i o n .  These va lu e s  a re  

co m p le te ly  o u ts id e  o f  th s  h i s t o r ic a l  p e r io d  o f  f i t  where th e  la rg e s t  

(n e g a tiv e ) IVA is  - 5 .0 .  The s im u la t io n  va lu e s  f o r  th e  WPI e q u a tio n  f o r  

these  two yea rs  i s  - 4 .3  and - 8 .5 .  N a tu ra l ly ,  th e  param eter va lu e s  in  

(7 .6 c )  change s u b s ta n t ia l ly  when th e  1971-73 da ta  a re  in tro d u c e d .

F ed e ra l C o rpo ra te  Income Tax

C orpora te  income taxes  a re  e s tim a ted  on a l i a b i l i t y  b a s is  in  th e  

n a t io n a l income and p ro d u c t accoun ts . The revenue e l a s t i c i t y  w ith  re 

sp e c t to  base may n o t equa l p re c is e ly  1 .0 , becuase o f  th e  s l i g h t l y  

p ro g re s s iv e  n a tu re  o f  th e  c o rp o ra te  income ta x  and th a t  f a c t  th a t  we 

a re  u s in g  NIA d e f in i t io n s  o f  p r o f i t s  and ta x  l i a b i l i t y ,  w h ich  d i f f e r  

s l i g h t l y  from  those  o f  th e  IRS.** E qua tion  (7 .7 )  uses c o rp o ra te  p r o f i t s  

p lu s  th e  inves tm en t ta x  c r e d i t  as th e  dependent v a r ia b le  in  a s tanda rd  

lo g a r ith m ic  fo rm . The ra te  e la s t i c i t y  i s  c o n s tra in e d  to  u n i t y ,  a_ p r i o r i , 

s in c e  in fre q u e n t changes in  th e  ta x  law  may make t h is  e s tim a te  s t a t i s 

t i c a l l y  u n re l ia b le  (a lth o u g h  an u n co n s tra in e d  v e rs io n  found th e  

d e v ia t io n  from  one to  be no more than  .0 3 ) .

Tab le 8 .5  in  th e  J u ly  is s u e  o f  the  Survey o f  C u rre n t Business 
ta b u la te s  th e  m a jo r ite m  making up th e  d isc rep ancy  between NIA and 
IRS c o rp o ra te  p r o f i t s  and ta x  l i a b i l i t i e s .
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S ta te  and L o ca l C orpo ra te  Taxes

S ta te  and lo c a l  c o rp o ra te  income ta x  l i a b i l i t i e s  were about f i f t e e n  

p e rc e n t o f  fe d e ra l c o rp o ra te  income taxes In  1973. The aggregate  l i a 

b i l i t i e s  depend on b o th  r a te  changes in  s ta te s  hav ing  such e x is t in g  ta x  

laws and on a d d it io n a l s ta te s  pass ing  c o rp o ra te  ta x  la w s . T h is  f a c t  

makes taxes more d i f f i c u l t  t o  fo re c a s t than  fe d e ra l ta x e s . Looking  a t  

th e  aggregate  f ig u r e s ,  t o t a l  s ta te  and lo c a l  ta x  c o l le c t io n s  o f  co rpo ra 

t io n  income taxes  more than  t r i p le d  between 1964 and 1973, w h ile  aggre

ga te  p r o f i t s  d id  n o t q u ite  doub le . Rate in c re a se s  in  s e v e ra l s ta te s  in  

1970 le ad  to  a n e a r ly  "n o rm a l" in c re a s e  i n  l i a b i l i t i e s  f o r  th a t  ye a r in  

s p i te  o f  th e  a b s o lu te  f a l l  in  t o t a l  c o rp o ra te  p r o f i t s .

An e la b o ra te  tre a tm e n t o f  s ta te  and lo c a l  c o rp o ra te  p r o f i t s  taxes 

w ould p o s s ib ly  a tte m p t a geograph ic  d is t r ib u t io n  o f  th e  s ta te  and lo c a l  

ta x  l i a b i l i t i e s  in c u rre d  by each tw o - d ig i t  in d u s t ry .  T h is  tre a tm e n t 

w ould a llo w  d i f f e r e n t ia l  g row th  ra te s  o f  p r o f i t  among in d u s t r ie s  to  

a f f e c t  th e  aggregate  e f fe c t iv e  r a te .  Our p rocedure  he re  is  s u b s ta n t ia l ly  

more modest. E qua tion  (7 .8 )  a llo w s  the  e f fe c t iv e  r a te  to  be a l in e a r  

fu n c t io n  o f  t im e ; a tru n c a te d  sample p e r io d  b e g in n in g  in  1964 i s  used. 

There appeared to  be a sharp r is e  in  th e  e f fe c t iv e  ta x  r a te  in  the  m id - 

1960's  and so we have chosen a r b i t r a r i l y  to  b e g in  th e  re g re s s io n  in  

1964. To a llo w  f o r  p r o g r e s s iv it y  in  th e  ta x  s t ru c tu r e ,  th e  change in  

p r o f i t s  i s  a ls o  in c lu d e d ; i t  appears w ith  the  expected n e g a tiv e  s ig n .

D iv idends

The d iv id e n d  e q u a tio n  used he re  takes  th e  s tandard  L in tn e r  fo rm  

in  r e la t in g  d iv id e n d s  to  c u r re n t p r o f i t s  and th e  lagged v a lu e  o f
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d iv id e n d s . The ge n e ra l L in tn e r  h yp o th e s is  i s  th a t  f irm s  m a in ta in  a 

d e s ire d  " ta r g e t "  payout r a t i o ,  r ,  and a d ju s t  o n ly  s lo w ly  to  any change 

in  p r o f i t s . ^  Thus,

(7 .9 )  D* -  y  Pt

iD t  = X<D*  -  Dt - i )

R earrang ing  these  two equ a tions  g ive s  th e  s tanda rd  e s t im a t io n  fo rm  w ith  

a lagged dependent v a r ia b le ,  
g

D a r l in g ,  subsequen tly  to  L in tn e r  * s o r ig in a l  w o rk , proposed th a t  

g ross p r o f i t s  ( i . e . ,  in c lu d in g  d e p re c ia t io n  a llow ances) be used in s te a d  

o f  n e t p r o f i t s  and th a t  a change in  sa le s  v a r ia b le  be added to  r e f le c t  

th e  f i r m 's  demand f o r  in te r n a l  f in a n c in g  o f  new in ve s tm e n t. The O'Connor 

income model in c o rp o ra te d  th e  f i r s t  p a r t  o f  th e  D a r lin g  p ro p o s a l by 

e s t im a t in g  equ a tions  f o r  38 in d u s t r ie s  us in g  gross p r o f i t s  and lagged
9

d iv id e n d s  as e x p la n a to ry  v a r ia b le .

The p re se n t model r e t r e a ts  somewhat from  th e  O 'Connor approach in  

e s t im a t in g  a s in g le  e q u a tio n  f o r  aggregate  d iv id e n d  payments. The 

p re se n t tre a tm e n t may be j u s t i f i e d  f o r  s e v e ra l reasons. F i r s t ,  the

J . L in tn e r ,  " D is t r ib u t io n  o f  Income o f  C o rp o ra tio n s  Among D iv id e n d s , 
R e ta ined E a rn ings , and T a xe s ," P roceeding o f  the  American Economic 
A s s o c ia t io n , V o l. 46, No. 2) May 1956, pp. 97-113. 

g
P. D a r l in g ,  "The In f lu e n c e  o f  E xp e c ta tio n s  and L iq u id i t y  on 

D iv id end  P o l ic y , "  J o u rn a l o f  P o l i t i c a l  Economy, (V o l. 65, No. 3 ) ,  June 
1957, pp. 201-224.

9
0 'Connor, o p  . c i t . ,  pp. 73-76.
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O'Connor model used th e  NIA s e r ie s  f o r  in d u s t ry  p r o f i t s  and d iv id e n d s  

payments. These s e r ie s  a re  c o n s is te n t w i th  each o th e r  as th e  p r o f i t s  

da ta  a re  c la s s i f ie d  on an e n te rp r is e  b a s is .  However, th e  p re se n t model 

a tte m p ts  to  fo re c a s t  p r o f i t s  on th e  e s ta b lish m e n t c la s s i f ic a t io n  o f  the  

GPO s e r ie s .  To in c o rp o ra te  d iv id e n d  fu n c t io n s  a t  th e  tw o - d ig i t  le v e l ,  

a r e a l lo c a t io n  o f  e s ta b lish m e n t p r o f i t s  w ould be re q u ire d ,  perhaps us in g  

th e  BEA. en t e r p r is  e -e s ta b lis h m e n t b r id g e  m a tr ix .

S econdly, s p e c i f ic a t io n  o f  d iv id e n d  b e h a v io r by In d u s try  would be 

v i t a l  o n ly  i f  re ta in e d  ea rn ings  were to  be used fu r th e r  in  th e  model.

A t p re s e n t, th e  INFORUM inves tm en t equ a tions  a re  based on a n e o c la s s ic a l 

fram ework and ig n o re  f in a n c in g  c o n s tra in ts .  D iv idends  he re  a re  cons ide red  

o n ly  f o r  t h e i r  c o n t r ib u t io n  to  p e rso n a l income. As d iv id e n d s  make up 

le s s  than  th re e  p e rce n t o f  p e rso n a l income (1972 ), fo re c a s t in g  them 

w ith  a s in g le  equ a tio n — as opposed to  sepa ra te  equ a tions  a t  an in d u s try  

le v e l— shou ld  in tro d u c e  l i t t l e  a d d it io n a l e r ro r  in to  th e  p e rso n a l income 

e s tim a te s .

Three a l te r n a t iv e  aggregate  e q u a tions  were te s te d . (7 .9 a ) uses th e

b a s ic  L ln tn e r  approach o f  u s in g  a f t e r - t a x  n e t p r o f i t s .  (7 .9 b ) re p la ce s

th e  n e t p r o f i t  v a r ia b le  w ith  g ross cash f lo w . E q ua tion  (7 .9 c ) drops th e

lagged dependent v a r ia b le  and uses th e  c u r re n t and lagged v a lu e  o f  the
-2

cash f lo w .  On th e  b a s is  o f  R a lo n e , th e  th re e  e q u a tions  a re  in d is 

t in g u is h a b le .  However, when th e  equ a tions  a re  used in  a post-sam p le  

s im u la t io n  from  1971-73, th e  mean a b s o lu te  percen tage e r ro rs  (PCTSIM) f o r  

(7 .9 b ) and (7 .9 c ) d e te r io ra te  r e la t iv e  to  th e  s tanda rd  L ln tn e r  equ a tions
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and, th u s , (7 .9 b ) and (7 .9 c ) a re  re je c te d .  T h e re fo re , on th e  b a s is  o f  

th e  s im u la t io n  f i t ,  th e  r e s u lts  show an advantage to  th e  n e t ra th e r  

than  g ross p r o f i t  v a r ia b le .  E qua tion  (7 .9 a ) has a fu r th e r  advantage o f  

n o t re q u ir in g  a s p l i t  between c o rp o ra te  and nonco rpo ra te  d e p re c ia t io n  

a llow ances .
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7 .3  P e rsona l Taxes

F ed e ra l In d iv id u a l Income Taxes

The c o m p le x ity  o f  th e  fe d e ra l in d iv id u a l  ta x  laws make any nea t 

econom etric  tre a tm e n t p r a c t ic a l ly  im p o s s ib le . A lth ough  th e  b a s ic  ra te  

s t ru c tu re  has remained unchanged s in c e  1964, ta x a b le  income base has 

undergone a lm ost c o n t in u a l r e v is io n  as nom ina l amounts f o r  th e  p e rso n a l 

exem ptions and th e  s tanda rd  d e d u c tio n  have been in c re a se d .

One o f  th e  s im p le s t and most s u c c e s s fu l re g re s s io n  approaches to  

p r e d ic t in g  fe d e ra l p e rso n a l income taxes  was in c o rp o ra te d  by th e  BEA 

q u a r te r ly  model. The f i r s t  s tep  in  th e  BEA approach i s  to  e s tim a te  the  

IRS ta x a b le  income base upon w h ich  ta x  l i a b i l i t i e s  a re  assessed. T h is  

e q u a tio n  i s  a m o d if ic a t io n  o f  th e  W a ld o rf s p e c i f ic a t io n ,  th e  ge n e ra l 

fo rm  o f  w h ich  was o r ig in a l ly  proposed by Brown and K ru iz e n k a .^  I t  i s  

reproduced from  the  BEA re p o r t  below

(7 .1 0 ) lo g  [1 .0  -  (P IT /P I +  SIP -  TRP)] -  .35 lo g  (TPFE/N)

-  .0153 -  .4936 lo g  (P I +  SIP -  TRP)/N)
(3 .0 )  (2 9 .1 )

-  .0342 lo g  (SM/SM - )  +  .00648 DPIT
(1 .5 )  ~± (2 .2 )

^ W i l l ia m  W. W a ld o rf, "The Responsiveness o f  F e d e ra l P e rson a l Income 
Taxes to  Income Changes," Survey o f  C u rre n t B us iness. V o l.  47, No. 12 
(December 1967), pp. 32-45. The o r ig in a l  Brown and K ru izenka  a r t i c le  
may be found in  E. Cary Brown and R icha rd  J .  K ru ize n ka , "Income Sensi
t i v i t y  o f  a P ersona l T a x ,"  Review o f  Economics and S t a t is t i c s . (August 
1959), pp. 26-269.

^ " T h e  BEA Q u a r te r ly  Econom etric M o d e l,"  Bureau o f  Economic A n a ly s is , 
Department o f  Commerce, S ta f f  Paper No. 22, J u ly  1973, pp. 84-93.
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Annual 1953-1968 R -  .990 , S.E. -  .0039, D.W. = 1 .56  

and where:

F IT  » F e d e ra l p e rso n a l ta x a b le  income, b i l l i o n s  o f  d o l la r s ,

P I a P ersona l Income

SIP = Employee c o n tr ib u t io n s  f o r  s o c ia l in su ra nce

TRP » T ra n s fe r  payments to  persons 

N « T o ta l p o p u la tio n  

DPIT ■ Dummy f o r  ta x a b le  income, 1953-57 = 0 .0 , o th e rw ise  = 1 .0 .

The ite m  to  be e x p la in e d  in  t h is  nonstandard  s p e c i f ic a t io n  is  

ta x a b le  income, P IT . The dependent v a r ia b le  f o r  e s t im a t io n ,  1 minus 

the  p ro p o r t io n  o f  ta x a b le  income to  a d ju s te d  gross income (A 6 I) p ro x y ,

(P I +  SIP -  TRP) is  used to  f i x  an upper l i m i t  o f  u n i ty  on th e  r a t i o  o f  

ta x a b le  income to  A6I p ro x y . The v a lu e  o f  average exem ptions pe r c a p ita ,  

ra th e r  than  s ta tu to r y  exem ption r a te ,  i s  used s in c e  th e  p ro p o r t io n  o f  

persons age 65 and ove r has been r is in g .

The fundam enta l r e la t io n s h ip  in  th e  e q u a tio n  i s  th a t  th e  e la s t i c i t y  

o f  ta x a b le  income to  th e  AGI p ro xy  i s  le s s  than  1 .0  and tends to  d e c lin e  

as p e r c a p ita  (nom ina l) incomes in c re a s e . T h is  i s  because th e  m a rg in a l 

r a te  o f  ta x a b le  income w ith  re s p e c t to  AGI i s  r e la t iv e ly  co n s ta n t w h ile  

th e  r a t i o  o f  ta x a b le  income to  AGI d e c lin e s  due to  f ix e d  exem ptions.

A f te r  th e  f ig u r e  f o r  ta x a b le  income has been o b ta in e d , p e rso n a l ta x  

l i a b i l i t y  i s  e s tim a te d  in  a ra th e r  c u rs o ry  fa s h io n  as shown in  (7 .1 1 ) 

be low .

-2
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(7 .1 1 ) lo g  TPFL -  lo g  RTPF -  lo g  RSCH

-  .0058 + 1 .06  lo g  P IT
(2 8 .3 )

-2
1965-1969 R -  .955 , S .E . -  .0058, D.W. -  2 .58

where

TPFL = t o t a l  p e rs o n a l fe d e ra l ta x  l i a b i l i t i e s  

RTPF = f i r s t  b ra c k e t ta x  r a te  f o r  F ed e ra l in d iv id u a l  ta x  ra te s  

RSCH =* ta x  surcharge ra te  

P IT  = fe d e ra l p e rso n a l ta x a b le  income

The f i r s t  b ra c k e t ta x  r a te  i s  shown as an e x p la n a to ry  v a r ia b le  b u t 

c o n tr ib u te s  l i t t l e  to  th e  e q u a tio n . T h is  i s  because (7 .1 1 ) was a c tu a l ly  

e s tim a ted  f o r  two p e rio d s  (1953-1963, 1965-1959); in  each p e r io d  th e  ta x  

ra te s  were unchanged. S ince th e  ta x  c u t enacted in  e a r ly  196A was n o t 

f u l l y  e f fe c t iv e  f o r  th e  e n t ir e  y e a r, th e  ta x  fu n c t io n  i s  unde fined  f o r  

th a t  y e a r.

R egression ve rsus  Tax F i le  S im u la tio n  Approach

Joseph Pechman has compared th e  ta x  e la s t i c i t i e s  e s tim a ted  w ith  an

e q u a tio n  s im i la r  to  (7 .1 0 ) w ith  e la s t i c i t i e s  based on an a n a ly s is  o f  the

12I n te r n a l  Revenue Tax f i l e .  T h is  f i l e  co n ta in s  th e  income and ta x  in f o r 

m a tion  f o r  a random s t r a t i f i e d  sample o f  fe d e ra l in d iv id u a l income ta x  

re tu rn s .  As Pechman w r ite s  "The c a lc u la t io n s  based on th e  ta x  f i l e  have

12Joseph Pechman, "Responsiveness o f  the  F e d e ra l In d iv id u a l Income 
Tax to  Changes in  Incom e," B rook ings Papers on Economic A c t i v i t y , 1973:2 , 
pp. 385-428.
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two advantages: f i r s t ,  th e y  a u to m a t ic a lly  r e f le c t  th e  e f fe c t  o f  changes 

in  th e  d is t r ib u t io n  o f  incomes when incomes change; and, second, th e y  can 

ta ke  in to  account th e  e f fe c ts  o f  changes in  th e  ta x  law  w ith  a r e la t iv e ly  

h ig h  degree o f  accu racy.

Pechman takes the  1970 ta x  f i l e  and p ro je c ts  ta x  l i a b i l i t i e s  to  1995 

under v a r io u s  in f l a t i o n  ra te s  u s in g  bo th  W a ld o rf- ty p e  equ a tions  and ta x  

f i l e  s im u la t io n s . A lth ough  the  two approaches y ie ld e d  q u ite  s im i la r  

r e s u lts  f o r  h is t o r ic a l  da ta  (1954-1970), th e  W a ld o rf- ty p e  equ a tions  do 

n o t ca p tu re  th e  f u l l  e f fe c t  o f  th e  p r o g r e s s iv ity  o f  th e  income ta x  f o r  

th e  h ig h e r  ra te s  o f  nom ina l income grow th assumed f o r  the  p r o je c t io n  

p e r io d . A ta b le  from  th e  Pechman s tu d y  comparing th e  two approaches is  

reproduced below  as Tab le  V I I - 3 .

The h ig h e r  e la s t i c i t i e s  u s in g  th e  ta x  f i l e  r e s u l t  in  a d i f fe re n c e  

o f  11 p e rce n t in  the  ta x  l i a b i l i t i e s  in  1985 when 5 p e rce n t g row th in  

a d ju s te d  p e rso n a l Income p e r c a p ita  i s  assumed. Both methods, o f  cou rse , 

y ie ld  d e c l in in g  ta x  e la s t i c i t i e s  as th e  r a t io  o f  ta x a b le  income to  

a d ju s te d  p e rso n a l income approaches one.

Approaches in  t h is  Model

For t h is  s tu d y  an a tte m p t was made to  e x p l i c i t l y  model changes in  

th e  d is t r ib u t io n  o f  a d ju s te d  g ross income in  o rd e r th a t  more g e n e ra l 

types  o f  ta x  law  re v is io n s  c o u ld  be hand led . S p e c i f ic a l ly ,  such a 

scheme cou ld  hand le  p o te n t ia l  r e v is io n s  in  ta x  ra te s  th a t  a f fe c te d  

income b ra c k e ts  d i f f e r e n t i a l l y . U n fo r tu n a te ly ,  t h is  e f f o r t  d id  n o t go

13I b id . , p . 386.
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TABLE V I I -3
Individual Income Tax Elasticities 

from Pechman's Brookings Study

Table 3. Federal Individual Income Tax Liabilities, Built-in Flexibility, 
and Elasticities, Assuming 5 and 8 Perccnt Annual Rates of Growth of 
Per Capita Adjusted Personal Income, Based on the Revised Waldorf 
Equations and the 1970 Tax File Simulations, Selected Years, 1975-95

5 percent atviual 8 percent annual
growth rate growth rate

Revised Revised
Waldorf Tax file  Waldorf Tax file  

Year equations simulations® equations sim ulation

Tax liabilities (billions <Jf dollars)
1975 121 125 131 136
1980 181 193 237 263
1985 268 298 421 500
1990 393 458 737 937
1995 574 699 1,273 1,697

Built-in fle x ib ility6
1975 0.167 0.176 0.170 0.183
1980 0.181 0.200 0.192 0.223
1985 0.196 0.227 0.214 0.270
1990 0.210 0.258 0.237 0.317
1995 0.225 0.289 0.261 0.350

Elasticities
1975 1.41 1.54 1.40 1.58
1980 ~ 1.37 1.51 1.35 1.53
1985 1.34 1.49 1.31 1.50
1990 1.32 1.48 1.28 1.45
1995 1.29 1.45 1.25 1.35

Sources: Projections fo r the revised W aldorf equations are based on equations (3) and (6) o f  the appendix.
a. The tax file estimates assume no change in the relative distribution o f income as income grows.
b. Built-in flexibility is the ratio o f the absolute increase (decrease) in tax liabilities to the absolute increase 

(decrease) in adjusted personal income.
c. Elasticity is the ratio o f the percentage change in tax liabilities to the percentage change in  adjusted 

personal income.

Source: Table 3 in "Responsive
ness of the Federal Individual In-- 
come Tax to Changes in Income," 
Joseph Pechman, Brookings Papers 
on Economic Activity, ]973:2
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f a r  enough; In  th a t ,  a lth o u g h  th e  h i s t o r ic a l  f i t s  o f  th e  IRS (c u m u la tiv e ) 

Income d is t r ib u t io n s  were v e ry  good, we cou ld  n o t assure th a t  th e  method 

w ould y ie ld  d e c l in in g  ta x  e la s t i c i t i e s  f o r  fu tu re  y e a rs .

As a r e s u l t ,  th e  p re se n t model makes use o f  th e  ta x  e la s t i c i t i e s  

e s tim a te d  by Pechman in  th e  s tu d y  d e sc rib e d  above. We s im p ly  e x tra p o la te  

th e  e f fe c t iv e  ta x  r a te  ( r )  by the  change in  th e  a d ju s te d  g ross income 

p ro xy  (AG IP). Thus, i f  th e  ta x  e la s t i c i t y  f o r  ye a r t  i s  r ( t ) ,  then

(7 .1 2 ) r ( t )  -  r ( t - l )  *  [A G IP ( t) /A G IP ( t-1 ) ] ( r ■1 *0)

To s t a r t  t h is  process f o r  th e  f i r s t  ye a r o f  th e  model (here  1973), 

r ( t - l )  i s  equa l to  th e  IRS p e rs o n a l income ta x  l i a b i l i t i e s  d iv id e d  by 

a d ju s te d  g ross income f o r  1972. The s ta r t in g  v a lu e  f o r  r  i s  1 .5 2 ; t h is  

is  ro u g h ly  th e  mean o f  th e  W a ldo rf re g re s s io n  and ta x  f i l e  s im u la t io n  

e l a s t i c i t i e s  th a t  were c a lc u la te d  by Pechman. E la s t ic i t ie s  f o r  subse

quent yea rs  a re  o b ta in e d  by l i n e a r ly  in te r p o la t in g  a l i n e  whose v a lu e  

is  1 .40  In  1985. T h is  corresponds to  th e  8 p e rc e n t grow th case shown in  

Tab le  V T I-3 . T h is  ta b le ,  as w e l l  as o th e rs  d is p la y e d  by Pechman, shows 

th a t  th e  d e c lin e  in  th e  e la s t i c i t i e s  i s  n o t h ig h ly  s e n s it iv e  to  a l t e r 

n a t iv e  (rea sonab le ) ra te s  o f  grow th o f  nom ina l incomes.

The e l a s t i c i t i e s  e s tim a te d  by Pechman in c o rp o ra te  th e  m a jo r changes 

in  th e  income ta x  law  w h ich  were made in  1971, b u t  become f u l l y  e f fe c t iv e  

in  1972. The im pact on th e  e la s t i c i t y  (and e f fe c t iv e  r a te )  in  the  ta x  

change in  1975, o f  cou rse , can n o t be measured e x p l i c i t l y  w ith o u t re d d in g  

th e  B rookings a n a ly s is  w ith  th e  ta x  f i l e .  A c c o rd in g ly , t h is  change has 

been made by re d u c in g  l i a b i l i t i e s  by a g ive n  a b s o lu te  d o l la r  amount. We 

s h a l l  d iscu ss  t h is  ad jus tm en t p rocedure  more th o ro u g h ly  in  chap te r X.
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AGI and Tax R ece ip ts

S e ve ra l o th e r  equ a tio n s  a re  re q u ire d  to  com plete th e  system f o r  th e  

fe d e ra l p e rso n a l income ta x .  The f i r s t  l in k s  th e  IRS d e f in i t io n  o f  

a d ju s te d  g ross income to  A 6 IF : p e rso n a l income +  employee c o n tr ib u t io n s  

f o r  s o c ia l in su ra n ce  -  t r a n s fe r  payments. The change in  th e  S tandard & 

P o o r's  in d e x  o f  500 s to cks  was t r ie d  as a crude p ro sy  f o r  c a p i ta l  ga ins  

and was m a rg in a lly  s ig n i f ic a n t .  The AGI e la s t i c i t y  w ith  re s p e c t to  i t s  

p roxy  measure i s  s l i g h t l y  g re a te r  than  u n i ty  as shown in  e q u a tio n  (7 .1 3 ) 

in  Tab le V I I - 4 .

The NIA p e rs o n a l income ta x  ite m  measures taxes  as th e y  a re  p a id  

ra th e r  than  ta x  l i a b i l i t i e s .  The NIA s e r ie s  used in  d e r iv in g  p e rso n a l 

income i s  on a cash b a s is ,  w h ich in c lu d e s  w ith h e ld  and no n w ith h e ld  ta x  

payments on c u r re n t  ye a r l i a b i l i t i e s  p lu s  n e t yea r-end  s e tt le m e n ts . The 

yea r-end  s e ttle m e n ts  a re , o f  cou rse , th e  d if fe re n c e  between overpayments 

and re fu n d s  on th e  p re v io u s  y e a r 's  l i a b i l i t i e s .

The e q u a tio n  to  l i n k  ta x  payments to  ta x  l i a b i l i t i e s  is  taken  from

14th e  1967 s tu d y  by W a ld o rf. The h yp o th e s is  in  th a t  s tu d y  was th a t  f o r  

n o n w ith h e ld  income, taxpaye rs  e s tim a ted  t h e i r  q u a r te r ly  d e c la ra t io n  fo r  a 

g ive n  ye a r on th e  b a s is  o f  l i a b i l i t y  in  the  p reced ing  ye a r. T h is  

assum ption is  in c o rp o ra te d  e m p ir ic a l ly  in  th e  fo l lo w in g  manner.

(7 .2 3 ) Rt  = aQ L *1  ( L ^ / L ^

where

R = NIA F ede ra l income ta x  payments ( le s s  re fu n d s )

W a ld o rf, op. c i t . , pp. 41-42.14
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Tab le  V I I - 4  
E quations f o r  P ersona l Tax Payments

A d ju s te d  Gross Income

(7 .1 3 ) lo g  AGI » - .4 0 8  +  1.0162 lo g  AGIP
(6 .4 )  (233 .4 )

F i t :  1954-1972 R2 -  .9997, S .E . -  3 .0 8 , D.W. -  1 .93

P e rsona l Income Tax R ece ip ts

(7 .1 4 ) lo g  FDINTX -  -7 .0 1 8  +  1.0191 PTXLIB 
Rev. ( .7 )  (4 2 .5 )

+  .2163 (PTXLIB. -/PTXLIB. 9) -  .0626 DDM64
(1 .5 )  tmm±

F i t :  1955-1972 R2 -  .986 , S.E. -  2 .696 , D.W. -  2.336

O ther F ed e ra l P e rsona l Taxes

(7 .1 5 ) ESTATE -  - .7 3 1  +  .0067 ADJPRX -  .543 DUM73
(3 .7 )  (1 9 .5 ) (1 .9 )

F i t :  1956-1973 R2 = .965 , S .E . *  .240 , D.W. -  1 .01

S ta te  and L o ca l P e rsona l Taxes

(7 .1 6 ) SLPTAX -  -2 1 .2 0  +  .0599 ADJPRX
(8 .3 )  (1 8 .0 )

F i t :  1967-1973 R2 -  .985 , S .E . = 1 .070 , D.W. -  1 .51  

D e f in i t io n  o f  v a r ia b le s :
;

AGI = IRS A d ju s te d  Gross Income, a l l  r e tu rn s ,  b i l l i o n s  o f  d o l la r s  

AGIP = P roxy f o r  AGI: p e rso n a l income p lu s  employee c o n tr ib u t io n s  

f o r  s o c ia l in su ra n ce  le s s  t r a n s fe r  payments, b i l l i o n s  o f  

d o l la r s

FDINTX = F ede ra l p e rso n a l income ta x  payments, b i l l i o n s  o f  d o l la r s  

PTXLIB =* F ed e ra l p e rso n a l income ta x  l i a b i l i t i e s ,  b i l l i o n s  o f  

d o l la r s
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Tab le  V I I - 4  (C ontinued)

DUM64 a Dummy f o r  change in  w ith h o ld in g  ta x e s : 1 .0  f o r  1964 

and la t e r ,  b e fo re  1964 -  0 .0 .

ESTATE = F ed e ra l e s ta te  and g i f t  taxes  and non taxes , b i l l i o n s  o f  

d o l la r s

DUM73 = Dummy fo r  change in  s ta te  ta x  law  in  1973. (Payment 

v p e r io d  reduced from  15 to  9 m on ths.)

SLPTAX = S ta te  and lo c a l  p e rso n a l taxes  and non taxes, b i l l i o n s  o f  

d o l la r s

STKPRI = P r ic e  in d e x  f o r  S tandard and P o o r's  500 s to c k s .
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L ■ S t a t is t ic s  o f  Income in d iv id u a l  Income ta x  l i a b i l i t i e s  

a£ i s  expected to  be p o s i t iv e  as a r e s u l t  o f  some in e r t ia  on th e  

p a r t  o f  taxpaye rs  making q u a r te r ly  d e c la ra t io n s .  The h ig h e r  th e  grow th 

in  t h is  y e a r 's  l i a b i l i t i e s  ove r la s t  y e a r 's ,  th e  g re a te r  i s  th e  year-end  

s e ttle m e n t ( i . e . ,  r e s u lt in g  from  underpayment) made in  th e  subsequent 

y e a r .

T h is  e q u a tio n  was es tim a te d  in  th e  lo g a r ith m ic  fo rm  from  1956 to  1972 

and i s  shown in  Tab le  V I I - 4 .  The e la s t i c i t y  w ith  re s p e c t to  c u r re n t ye a r 

l i a b i l i t i e s  i s  w i th in  one s tanda rd  d e v ia t io n  o f  u n i ty .  The s ig n if ic a n c e  

o f  th e  lagged change in  l i a b i l i t i e s  is  n o t as g re a t as in  th e  e a r l ie r  

W a ld o rf s tu d y , b u t we r e ta in  t h is  v a r ia b le .  A dummy v a r ia b le  i s  In c lu d e d  

to  r e f l e c t  a s ta tu to r y  decrease in  th e  w ith h o ld in g  ra te s  in  1964 w h ich  

a lte re d  th e  e x is t in g  r e la t io n  o f  payments to  l i a b i l i t i e s .

Summary f o r  F ed e ra l In d iv id u a l Income Tax

The e n t i r e  p rocedure f o r  o b ta in in g  fe d e ra l p e rso n a l income ta x  

payments may now be summarized in  a b s tra c t  fo rm :

(7 .1 2 ) r ( t )  -  r  ( t - 1 )  *  A G IP ( t) /A G IP ( t- l)

(7 .13  lo g  A G I( t)  » +  ax + a2 AGIP( t )  +  a3 STKPRI 

PTX LIB (t) -  r ( t )  *  A G I( t)  ±  ADJLIB

(7 .1 4 ) lo g  (FDINTX*) -  BQ +  B1 lo g  (P TX LIB (t) +  B£ 

lo g  (P T X L IB (t-1 (/P T X L IB (t-2 )

FDINTX = FDINTX* +  ADJPAY
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where

ADJLIB -  co n s ta n t ad jus tm en t to  income ta x  l i a b i l i t i e s ,  b i l l i o n s  o f  

d o l la r s

ADJPAY = c o n s ta n t ad jus tm en t to  income ta x  payments, b i l l i o n s  o f  

d o l la r s ,  and th e  o th e r  v a r ia b le s  have been d e fin e d  

p re v io u s ly .

O ther P e rson a l Taxes

Two a d d it io n a l e q u a tions  com plete th e  tre a tm e n t o f  p e rso n a l ta x  and 

non tax  payments. E qua tion  (7 .1 5 ) e x p la in s  fe d e ra l e s ta te  and g i f t  taxes 

and nontaxes as a s im p le  l in e a r  fu n c t io n  o f  th e  a d ju s te d  g ross income 

p ro xy . A dummy v a r ia b le  f o r  1971 and 1972 i s  in c lu d e d  f o r  th e  s h o r t

en ing  o f  the  payment p e r io d  from  f i f t e e n  to  n in e  months f o r  th e  in h e r i 

tance  ta x  and r e q u ir in g  o f  q u a r te r ly  d e c la ra t io n s  f o r  th e  g i f t  ta x ;  b o th  

changes became e f fe c t iv e  in  1971. The e q u a tio n  f o r  s ta te  and lo c a l  

p e rso n a l taxes  used a tru n c a te d  sample p e r io d  as th e  m a rg in a l ta x  ra te  

under s ta te  income ta x  laws in c re a se s  s u b s ta n t ia l ly  a f t e r  1965. I t  uses 

aga in  th e  AGI p ro xy  as th e  s o le  independent v a r ia b le  i n  a s im p le  l in e a r  

fu n c t io n .  The r e s u lts  a re  shown in  Tab le  V I I - 4  as e q u a tio n  (7 .1 6 ) .
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7.4  S o c ia l Insu rance  Taxes

The e q u a tions  f o r  s o c ia l in su ra n ce  taxes  a re  s t ra ig h t fo rw a rd .

These da ta  a re  taken  d i r e c t ly  from  Tab le  3 .8 , "C o n tr ib u t io n s  f o r  S o c ia l 

In s u ra n c e ,"  as shown in  th e  J u ly  issu es  o f  th e  Survey o f  C u rre n t B us iness. 

For each program  we have lumped to g e th e r  th e  employee and em ployer con

t r ib u t io n s ,  s in c e  th e  t o t a l  ta x  i s  p ro b a b ly  th e  more re le v a n t economic 

m agnitude. In  fo re c a s t in g  a p p lic a t io n  th e  s p l i t  between th e  employee 

and em ployer share i s  made exogenously, by re fe re n c e  to  th e  most re c e n t 

observed r a t io s .

0 ASPHI and R a ilro a d  R e tirem en t

The c o n t r ib u t io n s  under th e  r a i l r o a d  re t ire m e n t system a re  aggrega

te d  w ith  those  o f  th e  OASDHI program  in  o rd e r to  use s im p ly  th e  p r iv a te  

wage b i l l  as th e  ta x a b le  base. R a ilro a d  re t ire m e n t taxes  amounted to  

le s s  than  th re e  p e rce n t o f  th e  t o t a l  in  1972.

The s p e c i f ic a t io n  used is  n e a r ly  id e n t ic a l  to  th a t  used in  th e  BEA 

Q u a r te r ly  model and is  shown as e q u a tio n  (7 .1 7 ) in  Tab le  V I I - 5 . ^  Both 

th e  s o c ia l s e c u r ity  ra te  and nmy-fmum ta x a b le  ea rn ings  p e r em ployer a re  

en te red  in  th e  lo g a r ith m ic  fo rm  w ith  th e  ra te  e la s t i c i t y  c o n s tra in e d  to  

u n i ty .  A dummy v a r ia b le  i s  in s e r te d  to  r e f l e c t  a s u b s ta n t ia l a d d it io n  

in  coverage e f fe c t iv e  in  1955. As expected , th e  e l a s t i c i t y  w i th  re s p e c t 

to  th e  ta x a b le  base i s  le s s  than 1 .0  due th e  ea rn in g s  l i m i t .

The BEA Q u a r te r ly  Econom etric M odel, op. c i t . , pp. 88-92.15
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Tab le  V I I - 5  
S o c ia l Insu rance  Tax Equations

OASDHI and r a i l r o a d  re t ire m e n t

(7 .1 7 ) lo g  OASDHI -  4.067 +  1 .0 0 *  lo g  SSRATE
(2 8 .9 )

+  .473 lo g  SSMAX +  .678 lo g  PRIWBL +  .017 SSCOV
(1 0 .3 ) (1 7 .6 ) (1 .1 )

F i t :  1954-1973 R2 -  .999 , S .E . * .4 7 9 , D.W. -  .77

Self-Em ploym ent ta x

(7 .1 8 ) lo g  OASELF -  -3 .0 1 1  +  1.000 lo g  SELFRT
(2 .2)

+  1 .021 lOg SSMAX

R2 -  .948 , S.E. = .176 , D.W. -  1 .24

F ed e ra l employee re t ire m e n t

(7 .1 9 ) lo g  FEDRET -  -6 .3 3  +  1 .000* lo g  FDRRAT
(4 .0 )

+  1.607 lo g  FEDWAG
(1 0 .9 )

F i t :  1965-1973 R2 -  .935 , S .E. -  .300, D.W. = .67

S ta te  and L o c a l employee re t ire m e n t

(7 .2 0 ) lo g  SLRETR -  -2 .5 7 8  +  1.043 lo g  SALWAG
(2 5 .1 ) (106 .6 )

R2 -  .999 , S .E. » .147 , D.W. -  1.046

N ote : *  denotes c o n s tra in e d  c o e f f ic ie n t
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D e f in i t io n  o f  Symbols;

OASDHI = Employee and em ployer c o n t r ib u t io n s  under OASDHI and 

r a i l r o a d  re t ire m e n t system s, b i l l i o n s  o f  d o l la r s

SSRATE « Combined em ployer-em ployee c o n t r ib u t io n  ra te  f o r  OASDHI, 

dec im a l

SSMAX = Maximum ea rn ings  s u b je c t to  s o c ia l s e c u r ity  d e d u c tio n s , 

d o l la r s

SSCOV = Dummy f o r  a d d it io n a l coverage under s o c ia l s e c u r i t y :  1942- 

1954 =* 0 .0 ,  o th e rw is e  1 .0

PRIWBL = Wage b i l l  i n  p r iv a te  economy

OASELF = S o c ia l s e c u r ity  c o n t r ib u t io n s  by s e lf-e m p lo y e d , b i l l i o n s  

o f  d o l la r s

SELFRT = C o n tr ib u t io n  r a te  f o r  se lf-e m p lo ye d  under OASDHI, dec im a l

PRPINC = T o ta l p r o p r ie to r s ’ income

FEDRET =* Employer and employee c o n tr ib u t io n s  f o r  fe d e ra l s o c ia l 

in su ra nce  program s, b i l l i o n s  o f  d o l la r s

FEDRAT = C o n tr ib u t io n  ra te  under th e  fe d e ra l c i v i l  s e rv ic e  r e t i r e 

ment program

FEDWA6 38 Wage b i l l  f o r  fe d e ra l employees ( in c lu d in g  e n te r p r is e s ) , 

b i l l i o n s  o f  d o l la r s

SLRETR = Employer and employee c o n t r ib u t io n s  f o r  s ta te  and lo c a l  

in su ra n ce  program s, b i l l i o n s  o f  d o l la r s

SALWAG = Wage b i l l  f o r  s ta te  and lo c a l  employees ( in c lu d in g  

e n te rp r is e s ) .

Tab le  V I I - 5 (C ontinued)
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Self-Em ploym ent Tax

The e q u a tio n  f o r  OASDHI f o r  se lf-e m p lo ye d  i s  s im i la r  to  th a t  f o r  

employees and i s  shown in  ta b le  V I I - 5 .  T o ta l p r o p r ie to r  income is  used 

in  th e  ta x a b le  base (PRPINC) b u t is  n o t s ig n i f ic a n t .  S ince th e  maximum 

ta x a b le  ea rn ings  le v e l  i s  th e  same as th a t  f o r  employees, th e  h ig h e r  

p ro p o r t io n  o f  se lf-e m p lo ye d  whose income exceeded th e  l i m i t  caused o n ly  

th e  l i m i t  i t s e l f  to  be s ig n i f ic a n t  in  the  e s t im a t io n .

F ed e ra l R e tirem en t Insurance

Combined em ployer-em ployee c o n tr ib u t io n s  under F e d e ra l' re t ire m e n t 

systems were about e ig h t  p e rce n t o f  th a t  f o r  OASDHI in  1972. The m a jo r 

prob lem  encountered in  e s t im a t in g  c o l le c t io n s  f o r  t h is  ca te g o ry  is  

d e f in in g  th e  a p p ro p r ia te  ta x  base. We have used t o t a l  wages and s a la r ie s  

fo r  F ed e ra l employees ( in c lu d in g  e n te rp r is e s )  b u t th e  r e s u lts  in  Tab le  

V I I - 5  in d ic a te  t h is  measure as o n ly  a rough a p p ro x im a tio n . The low  

Durb in-W atson in d ic a te s  m is s p e c if ic a t io n .  The prob lem  is  a p p a re n tly  

th a t  th e  p ro p o r t io n  o f  F ed e ra l employees covered by th e  p r in c ip a l  s t a f f  

re t ire m e n t system— th e  c i v i l  s e rv ic e  re t ire m e n t system— has changed 

i r r e g u la r ly  ove r t im e . The c o n t r ib u t io n  ra te  is  taken  to  be th a t  under 

th e  c i v i l  s e rv ic e  system , w h ich  was seven p e rce n t in  1972 w i th  no c e i l in g .  

S ince th e  ra te  was changed o n ly  tw ic e  d u r in g  th e  e s t im a t io n  p e r io d ,  the  

e la s t i c i t y  o f  c o l le c t io n s  w ith  re s p e c t to  th e  ra te  was co n s tra in e d  

_a p r i o r i  to  u n i ty .

S ta te  and L o ca l R e tirem en t Insu rance

G enera l o r  s p e c ia l re t ire m e n t systems by s ta te s  and lo c a l i t i e s  were 

in  e f fe c t  f o r  about e ig h t  m i l l io n  employees in  1973, o r  about
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th re e - fo u r th s  o f  th e  employees o f  these  governments. The d iv e r s i t y  o f  

these  p la n s  p re c lu d e s  the  use o f  any p a r t ic u la r  c o n t r ib u t io n  ra te s .

The s o c ia l s e c u r ity  ta x  was t r i e d  as a p ro x y , b u t was n o t s ig n i f ic a n t .

The f i n a l  e q u a tio n  (7 .2 0 ) uses s im p ly  th e  wage b i l l  f o r  s ta te  and lo c a l  

governments ( in c lu d in g  e n te rp r is e s )  as th e  Income base in  a lo g a r ith m ic  

fo rm . The f i t  i s  e x tre m e ly  good w ith  th e  base e la s t i c i t y  s l i g h t l y  

g re a te r  than  one.

Unemployment Insu rance

The method o f  f in a n c in g  th e  combined F e d e ra l-S ta te  unemployment 

system In  th e  U.S. i s  a complex one, and d e f ie s  b r ie f ,  d e ta i le d  

e x p la n a tio n  h e re . Under th e  F edera l Unemployment Tax A c t,  th e  "s ta n d a rd " 

ta x  r a te  in  1973 was 3 .2  p e rce n t on th e  f i r s t  $4,200 o f  a covered 

em ployee's wages. A l l  b u t e ig h t  s ta te s  under t h e i r  in d iv id u a l  programs 

conform  to  t h is  3 .2  p e rc e n t "s ta n d a rd "  r a te ,  b u t may a s s ig n  lo w e r ra te s  

to  em ployers w ith  fa v o ra b le  unemployment expe rie n ce . I n  1972, th e  

es tim a te d  average c o n t r ib u t io n  ra te  o f  em ployers under s ta te  laws was

1 .8  p e rc e n t o f  t h e i r  ta x a b le  p a y r o l l  and .8  p e rce n t o f  t o t a l  covered 

wages. The t o t a l  ta x  c o l le c t io n s  rose  from  3.69 b i l l i o n  in  1971 to  

5 .50  b i l l i o n  in  1972 as coverage was extended to  em ployers w ith  few er 

than  fo u r  employees.

The in s t i t u t io n a l  n a tu re  o f  t h is  program p re ve n ts  any econom etric  

tre a tm e n t. For fo re c a s t in g  purposes, th e  e f fe c t iv e  r a te  on t o t a l  wages 

and s a la r ie s  is  s p e c if ie d  exogenously.



282

M isce lla n e o u s  S o c ia l Insu rance  Taxes

The re m a in ing  Item s c a te g o r iz e d  In  th e  n a t io n a l Income accounts as 

s o c ia l in su ra n ce  c o n t r ib u t io n s  a re  m ino r and a re  t re a te d  exogenously. 

Payments f o r  v e te ra n 's  l i f e  in su ra nce  amounted to  652 m i l l io n  d o l la r s  

i n  1973, o f  w h ich  643 m i l l io n s  were p e rso n a l c o n t r ib u t io n s .  Payments 

under v o lu n ta ry  programs o f  supp lem entary m ed ica l in su ra n ce  f o r  th e  

aged enacted in  1965 a re  a ls o  d e fin e d  as s o c ia l in su ra n ce  ta x e s . C u rren t 

premium ra te s  (1975 and 1976) a re  $6.70 p e r month and a re  s u b je c t to  

change each f i s c a l  y e a r. The t o t a l  amount o f  premiums p a id  in  1974 was

3 .9  b i l l i o n .
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7.5  Government T ra n s fe r  Payments

Government t r a n s fe r  payments to  persons have Increased  d ra m a tic a lly  

as a r e s u l t  o f  le g is la t io n  passed in  th e  m id-1960, s . In  1975 government 

t ra n s fe rs  (e x c lu d in g  unemployment b e n e f i ts )  accounted f o r  12 .1  p e rce n t 

o f  p e rs o n a l income as compared to  6 .6  p e rc e n t a decade e a r l ie r .

Some i n i t i a l  a tte m p ts  to  make each o f  th e  m a jo r t r a n s fe r  payment 

item s endogenous to  th e  model met w ith  l im i te d  success due to  t h e i r  

i n s t i t u t io n a l  n a tu re . As a r e s u l t ,  f o r  th e  p re s e n t v e rs io n  o f  th e  model 

most t ra n s fe r s  a re  t re a te d  exogenously. We have drawn h e a v ily  on p ro 

je c t io n s  made by th e  C ongress iona l Budget O f f ic e  and th e  S o c ia l S e c u r ity  
16A d m in is t ra t io n .  Our b a s ic  approach is  to  use these  o u ts id e  p ro je c te d  

g row th  ra te s  o f  r e a l  t ra n s fe rs  by typ e  to  e x tra p o la te  th e  most c lo s e ly  

matched n a t io n a l accounts t r a n s fe r  payment ite m .

The da ta  source f o r  government t r a n s fe r  payments to  persons on a 

n a t io n a l accounts b a s is  i s  Tab le  3 .12  in  th e  Survey o f  C u rre n t B us iness . 

Some tw e n ty  sepa ra te  item s a re  l i s t e d  i n  th a t  ta b le ;  f o r  ease o f  presen

t a t io n  in  th e  model we c o lla p s e  th a t  number o f  seven. Tab le  V I I - 6  l i s t s  

th e  c a te g o r ie s  chosen and h is t o r ic a l  da ta  f o r  ye a r 1972-75.

In  s e v e ra l in s ta n c e s , th e  p ro je c t io n s  o f  th e  c a te g o r ie s  l i s t e d  in  

th e  ta b le  a re  made by a g g re g a tin g  more d e ta i le d  ite m s . T h is  i s  done to  

f a c i l i t a t e  fu tu re  w ork on th e  model w h ich  may sepa ra te  fe d e ra l from  s ta te  

and lo c a l  government e x p e n d itu re s . We tu r n  now to  d e s c r ib in g  b r i e f l y  th e  

sources f o r  each o f  th e  seven c a te g o r ie s .

^ U .S .  Congress, C ongress iona l Budget O f f ic e ,  F ive -Y e a r Budget 
P ro je c t io n s  F is c a l Years 1977-81, (W ashington: Government P r in t in g  
O f f ic e ,  1976).



284

Tab le  V I I - 6
Government T ra n s fe r  Payments to  Persons, 1972-75* 

( M i l l io n s  o f  D o lla rs )

1972 1973 1974 1975

(1) Unemployment Insu rance 5,615 4,282 6,639 16,631

(2) OASDI and R a ilro a d  R e tirem en t 43,192 53,231 60,394 69,127

(3) H o s p ita l and Supplem entary 
M e d ica l Insu rance 8,607 9,712 12,510 15,531

(4) Government Employment Pensions 12,455 15,621 18,623 22,078

(5) V e te ra n 's  B e n e f its 8,868 9,484 10,708 13,408

(6) P u b lic  A ss is ta n ce 10,982 11,313 13,994 16,244

(7 ) O ther Government T ra n s fe rs 6,322 7,988 9,540 15,914

*  Source: Tab le  3 .1 2 , J u ly  1976 Survey o f  C u rre n t Business
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Unemployment B e n e f its

Payments f o r  unemployment in su ra n ce  (U I) a re  c lo s e ly  r e la te d  to  

g e n e ra l economic c o n d it io n s  and thus  cause no s p e c ia l p rob lem  in  

d e ve lo p in g  a s p e c i f ic  e q u a tio n  to  fo re c a s t t h e i r  m agnitude. Our e q u a tio n  

is  l in e a r  in  th e  lo g a r ith m s  o f  th e  wage ra te  in  the  p r iv a te  s e c to r  and 

th e  number o f  unemployed under U I coverage. I t  i s  shown as e q u a tio n  

(7 .3 0 ) in  Tab le  V I I - 7 .  A lth ough  th e  f i t  ove r th e  p o s t-w a r p e r io d  is  

q u i te  good, th e  c o e f f ic ie n ts  a re  ( s t a t i s t i c a l l y )  s ig n i f ic a n t l y  d i f f e r e n t  

from  u n i ty .  T h is  may be caused by an om iss ion  o f  th e  average d u ra t io n  o f  

unemployment, a fa c to r  w h ich  is  n o t a v a i la b le  to  us in  fo re c a s t in g  

a p p lic a t io n s .

OASDI and R a ilro a d  R e tirem en t B e n e fits

S o c ia l s e c u r ity  b e n e f i ts  to  r e t i r e e s  and th e  d is a b le d  a re  p ro je c te d  

to  r is e  on account o f  (1 ) c o s t - o f - l i v in g  re v is io n s ,  (2 ) th e  lo n g -ru n  

upward tre n d  in  the  number o f  b e n e f ic ia r ie s ,  and (3 ) th e  le v e l  o f  

average m on th ly  ea rn ings  co m p ris in g  th e  b e n e f i t  base f o r  new r e t i r e e s .

W ith  re g a rd  to  c o s t - o f - l i v in g  in c re a s e s , th e  1972 le g is la t io n  p ro v id in g  

a u to m a tic  ad jus tm en t o f  b e n e f i t  schedules w ith  re s p e c t to  th e  CPI has 

made t h is  ite m  more amenable to  endogenous tre a tm e n t in  economic fo re 

c a s t in g  models.

However, even th e  knowledge o f  p a s t g e n e ra l in c re a se s  in  th e  b e n e f i t  

schedules does n o t make th e  jo b  o f  e s t im a t in g  th e  param eters f o r  fa c to rs  

(2 ) and (3 ) above v e ry  easy. T h is  i s  a r e s u l t  o f  p e r io d ic  e x te n s io n s  in  

coverage and l ib e r a l iz a t io n  o f  e l i g i b i l i t y  re q u ire m e n ts , as w e l l  as s h i f t s  

in  th e  m ix  o f  v a r io u s  types o f  b e n e f ic ia r ie s .
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Tab le  V I I - 7
M isce llan eous  E quations f o r  Government T ra n s fe r  Payments

Unemployment Insu rance  b e n e f its

(7 .2 1 ) lo g  (UIBEN/UICOV) ■ -6 .8 1 3  +  .3609 lo g  PRWRAT

+  1.462 lo g  UNEMP
(1 5 .6 )

F i t :  1947-1973 R2 -  .954 , S .E. -  .383, D.W. -  .991

B e n e f ic ia r ie s  under s ta te  and lo c a l  re t ire m e n t programs

(7 .2 2 ) lo g  SLBENF -  -2 9 .4  +  3.67 lo g  P0P65
(4 3 .5 ) (5 3 .4 )

F i t :  1960-1971 R2 -  .995 , S .E . *  1 4 .2 , D.W. =* 1 .67

D e f in i t io n  o f  sym bols:

P0P65 = P o p u la tio n  ove r age 65

PRWRAT *  Average annual ea rn in g s  p e r f u l l - t im e  employee, a l l

p r iv a te  In d u s t r ie s  (so u rce : Tab le  6 .5 , J u ly  SCB, 1958 

benchmark)

SLBENF s Number o f  b e n e f ic ia r ie s  under s ta te  and lo c a l  re t ire m e n t 

programs 

Time *  1 .0  in  1947

UIBEN ■ Unemployment Insu rance  b e n e f i ts ,  b i l l i o n s  o f  d o l la r s  

UICOV = Percentage o f  p r iv a te  employees covered by unemployment 

Insu rance

UNEMP = Number o f  unemployed, m i l l io n s
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As a r e s u l t ,  ou r exogenous p ro je c t io n s  f o r  OASDI payments draw 

h e a v ily  from  th e  o f f i c i a l  p ro je c t io n  p repa red  a n n u a lly  by th e  Board o f  

T rus tees  o f  the  OASDI t r u s t  f u n d s . ^  T h is  re p o r t  in c o rp o ra te s  a c tu a r ia l  

and economic assum ptions in to  i t s  e s tim a te s  f o r  b o th  a f iv e - y e a r  fo re 

c a s t and one e x te n d in g  to  th e  ye a r 2050.

The o f f i c i a l  fo re c a s ts  f o r  b e n e f i t  payments a re , o f  cou rse , c o n t in 

gen t on an assumed pa th  f o r  th e  CPI. Because th e  b e n e f its  a re  now 

indexed by th e  CPI, we may reason ab ly  assume here  th a t  th e  fo re c a s ts  

f u l l y  r e f l e c t  th e  assumed p r ic e  le v e l .  Thus, we d e f la te  th e  nom ina l 

payments assumed by th e  Board o f  T rus tees  by th e  CPI to  o b ta in  es tim a te s  

f o r  o u r purposes h e re . Tab le  V I I - 8  shows ou r com puta tions u s in g  

these  government e s tim a te s .

Payments under th e  r a i l r o a d  re t ire m e n t system  a re  a ls o  in c lu d e d  in  

t h is  c a te g o ry . In  1975 these  payments were o n ly  f i v e  p e rc e n t o f  those  

under OASDI. Real payments grew a t  a f i v e  p e rce n t annua l ra te  from  

1972-75; f o r  the  rem a inder o f  th e  fo re c a s t p e r io d , these  payments a re  

assumed to  grow fo u r  p e rc e n t a n n u a lly  in  r e a l te rm s.

H o s p ita l and M ed ica l Insu rance  B e n e fits

B e n e f its  under th e  F ed e ra l H o s p ita l Insu rance  and Supplem entary 

M e d ica l Insu rance  programs amounted to  $8.6  b i l l i o n  in  1972 o r  about 

o n e - f i f t h  o f  th e  payments under OASDI. The 1976 re p o r ts  o f  th e  Board 

o f  T rus tees  f o r  b o th  these  programs p resen ted  d e ta i le d  c o s t p ro je c t io n s

^ 1 9 7 5  Annual R eport o f  th e  Board o f  T rus tees  o f  th e  F ed e ra l O ld Age 
and S u rv iv o rs  Insu rance  and D is a b i l i t y  Insu rance  T ru s t Funds, R e po rt, 94 th  
Congress, 1 s t Sess ion , House Document No. 94-135 (W ashington: Government 
P r in t in g  O f f ic e ,  1975).
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Tab le  V I I - 8 
Exogenous Assum ptions f o r  OASDI Payments

(1 )OASDI B e n e f its
h

%A CPI
O )

PCE D e f la to r
(4 )

B e n e f its  1972$

1972d 40948 1.000 40948

1973d 50665 1.055 48023

1974d 57607 1.169 49279

1975d 65852 1.263 52139

1976 75722 6 .3 1.343 56425

1977 84183 6 .0 1.423 59159

1978 93584 6 .0 1.509 62017

1979 103794 5 .5 1.591 65238

1980 114560 5 .0 1.671 68558

1981 125710 4 .5 1.746 71999

N ote:

aSource: 1976 Annual R eport o f  th e  Board o f  T rus tees  o f  th e  F ed e ra l 

O ld-Age and S u rv iv o rs  Insu rance  and D is a b i l i t y  Insu rance  T ru s t 

Funds, p . 35. 

b I b ld . ■> p . 25.

°?CE d e f la to r  is  assumed to  move as th e  p ro je c t io n s  f o r  th e  CPI a f t e r  

1976.

^ A c tu a l f ig u r e s ,  m i l l io n s  o f  d o l la r s .
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th ro ugh  c a le n d a r yea r 1981. These e s tim a te s  have been aggregated and 

conve rted  to  a c o n s ta n t d o l la r  b a s is  as were those  f o r  OASDI. E stim ates 

f o r  yea rs  beyond 1981 were made by s im p le  e x tra p o la t io n  u s in g  th e  la te s t  

annual percen tage  Increm en t. The o f f i c i a l  p ro je c t io n s  used a number o f  

o th e r  assum ptions in  a d d it io n  to  th e  CPI in  c o n s tru c t in g  fu tu re  e s tim a te s  

o f  h o s p ita l  c o s ts  on th e  b a s is  o f  fa c to r  p r ic e s .  A t t h is  s tage  we use 

o n ly  th e  CPI to  d e f la te  t h e i r  c u r re n t  d o l la r  e s tim a te s .

Government Employee Pensions

Exogenous e s tim a te s  f o r  fu tu re  r e a l pens ion  b e n e f i ts  to  government 

employees were made in  two p a r ts .  In  th e  f i r s t  p a r t ,  th e  e s tim a te s  f o r  

fe d e ra l c i v i l i a n  and m i l i t a r y  r e t i r e e s  were taken  from  F ive -Y e a r Budget 

P ro le c t io n s :  F is c a l Years 1978-1982, a document p repared by th e  Congress

io n a l Budget O f f ic e  (CBO). A s im i la r  p rocedure  to  th a t  used f o r  th e  

OASDI p ro je c t io n s  was used. F i r s t ,  a sequence o f  c o n s ta n t 1 9 7 6 -d o lla r  

b e n e f i t  payments was computed by u s in g  th e  CBO's b a s e lin e  assum ptions 

f o r  th e  CPI. S ince th e re  i s  a s l ig h t  d e f in i t io n a l  d i f fe re n c e  between 

th e  CBO ca te g o ry  f o r  government employees and th e  N IA , and s in c e  these  

p ro je c t io n s  a re  on a f i s c a l  yea r b a s is  (O ctober 1-September 3 0 ), these  

1 9 7 6 -d o lla r  f ig u re s  were used to  e x tra p o la te  th e  la s t  known (1975) 1972- 

d o l la r  v a lu e  from  the  n a t io n a l accoun ts .

To fo re c a s t  pens ion  payments f o r  s ta te  and lo c a l  government 

employees, we began by e s t im a t in g  an e q u a tio n  to  e x p la in  th e  b e n e f ic ia ry

181976 Annual R eport o f  th e  Board o f  T rus tees  o f  th e  F ed e ra l Hospi
t a l  Insu rance  T ru s t Fund, R e p o rt, 94 th  Congress, 1 s t S ess ion , House 
Document No. 94-136 (W ashington: Government P r in t in g  O f f ic e ,  1976).

18
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p o p u la tio n . In  e q u a tio n  (7 .2 2 ) I n  Tab le  V I I - 7 ,  we re la te d  th e  number 

o f  b e n e f ic ia r ie s  re c e iv in g  s ta te  and lo c a l  pension  b e n e f its  to  th e  

p o p u la tio n  aged 65 and o ld e r .  The movements o f  t h is  s e r ie s  was assumed 

to  approx im ate  th e  b e n e f ic ia ry  p o p u la t io n  u n d e r ly in g  th e  s ta te  and lo c a l  

government pens ion  ite m  in  Tab le  3.12 o f  th e  SCB. Average b e n e f ic ia ry  

payments a re  assumed to  r is e  in  p ro p o r t io n  to  th e  CPI as under th e  OASDI 

p ro je c t io n s .  The C ongress iona l Budget O f f ic e  e s tim a te s  th a t  about te n  

p e rc e n t o f  th e  r is e  in  s o c ia l s e c u r ity  payments ove r th e  1975-80 p e r io d  

i s  due to  a r i s in g  wage base w h ich  leads  to  h ig h e r  b e n e f i t  e n t it le m e n ts  

f o r  new r e t i r e e s .  The e f fe c t  o f  th e  wage base r is in g  two p e rc e n t pe r 

ye a r i s  a ls o  in c o rp o ra te d  in to  th e  fo re c a s ts  f o r  th e  s ta te  and lo c a l 

employee pens ions .

V e terans B e n e f its

E s tim a tes  f o r  ve te ra n s  b e n e f i ts  were ta ke n  from  th e  C ong ress iona l 

Budget O f f ic e  in  t h e i r  1978-82 budget p r o je c t io n s .  As w ith  th e  CBO 

government employee pens ion  p ro je c t io n s ,  a 1 9 7 6 -d o lla r  s e r ie s  was con

s tru c te d  w h ich  then  was used to  e x tra p o la te  th e  1976 NIA (a c tu a l,  in  

1972 d o l la r s )  m agnitude.

P u b lic  A s s is ta n ce

P u b lic  a s s is ta n c e  payments i n  t h is  ca te g o ry  a re  made by s ta te  and

19Data f o r  th e  number o f  r e t i r e e s  under s ta te  and lo c a l  re t ire m e n t 
programs were taken  from  Tab le  No. 456, "S o c ia l Insu rance  and R e la ted  
Programs— Cash B e n e f ic ia r ie s  and B e n e f its ,  by Program: 1960 to  197 0 ," 
in  S t a t is t i c a l  A b s tra c t o f  th e  U n ite d  S ta te s , 1972. Time s e r ie s  were 
c o n s tru c te d  by re fe re n c e  to  v a r io u s  Issues  o f  t h is  source .

19
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lo c a l  governments b u t fin a n c e d  la r g e ly  from  fe d e ra l g r a n ts - in - a id . 

In c lu d e d  he re  Is  a id  f o r  fa m i l ie s  w ith  dependent c h i ld re n  (AFDC) and 

supp lem enta l s e c u r ity  income (SSI) f o r  th e  handicapped and aged.

S ince th e  fe d e ra l share o f  t h is  typ e  o f  a s s is ta n c e  i s  p redom inan t, 

we have used th e  CBO p ro je c t io n s  f o r  th e  fe d e ra l p o r t io n  o f  AFDC and 

SSI. A g a in , these  es tim a te s  were conve rted  to  r e a l  term s and then  used 

to  e x tra p o la te  th e  n a t io n a l accounts c a te g o r ie s  f o r  b o th  fe d e ra l and 

s ta te  and lo c a l  p u b lic  a s s is ta n c e . I m p l i c i t l y ,  th e  fe d e ra l share o f  

these  payments i s  assumed to  rem ain co n s ta n t ove r th e  fo re c a s t  p e r io d .

O ther Government T ra n s fe rs

The p ro je c t io n s  f o r  th e  fe d e ra l p o r t io n  o f  o th e r  government tra n s 

fe r s  a re  made by u s in g  th e  CBO e s tim a te s  f o r  "Food stamps, housing  

a s s is ta n c e , and o th e r  b e n e f i t  payments p rog ram s." T h is  t o t a l  was 

m o d if ie d  by s u b tra c t in g  ou r b e s t guess as to  what th e  CBO assumed f o r  

hous ing  a s s is ta n c e  payments. Such payments a re  n o t cons ide red  t r a n s fe r  

payments to  persons in  th e  n a t io n a l accounts ( th e y  a re  s u b s id ie s  to  th e  

ow ner-occupied hous ing  in d u s t r y ) .  The r e s u l t in g  t o t a l ,  a f t e r  co n ve rs io n  

to  c o n s ta n t d o l la r s ,  was then  used to  e x tra p o la te  th e  sum o f  fo l lo w in g  

item s in  Tab le  3.12 o f  th e  SCB; Ve terans L i f e  in s u ra n c e , workman's com

p e n s a tio n , food  stamp b e n e f i ts ,  b la c k  lu n g  b e n e f i ts ,  and " o th e r . "

The item s in  th e  s ta te  and lo c a l  p o r t io n  o f  th e  " o th e r "  ca te g o ry  

made up o n ly  about tw en ty  p e rce n t o f  th e  t o t a l  In  1974. These b e n e f its  

a re  assumed to  grow fo u r  p e rce n t a n n u a lly  i n  r e a l  term s f o r  th e  fo re c a s t  

p e r io d .



Chapter V I I I  

THE BEHAVIOR OF VALUE-ADDED PRICES BY INDUSTRYt
J

As we d iscussed in  Chapter I ,  th e  income model developed he re  was 

designed to  complement th e  e x is t in g  INFORUM r e a l model and a m onth ly 

p r ic e  submodel. A lthough  th e  m onth ly p r ic e  submodel had been o p e ra tin g  

f o r  s e v e ra l years and had produced reasonab le  s h o r t- te rm  fo re c a s ts  o f  

th e  aggregate WPI, i n i t i a l  a ttem pts  to  in te g ra te  i t  w ith  the  income 

model here  produced u n s a t is fa c to ry  r e s u lts .  As a r e s u l t ,  a much s im p le r  

s p e c i f ic a t io n  o f  gross o u tp u t p r ic e s  is  o f fe re d  as a tem porary s o lu t io n .

N e g le c tin g  la g s , o u r g ross o u tp u t p r ic e s  are  o b ta in e d  th rough  the  

s tanda rd  in p u t-o u tp u t  r e la t io n :

P -  [ i - a '  r 1 v

where

p ■ v e c to r  o f  gross o u tp u t ( s e l l in g )  p r ic e s

A = m a tr ix  o f  I/O  c o e f f ic ie n ts  and

V ■ v e c to r  o f  v a lu e  added p e r u n i t  o f  o u tp u t.

Thus, m a te r ia l cos ts  a re  viewed to  be passed th rough  on a d o l la r - f o r  

d o l la r  b a s is  in  the  lo n g  ru n . The p re s e n t c h a p te r is  concerned m a in ly  w ith  

the  d e te rm in a tio n  w ith  th e  v e c to r  V, th e  va lue-added p r ic e s  by s e c to r .  In  

C hapter IX  we e la b o ra te  on th e  d e r iv a t io n  o f  gross o u tp u t p r ic e s ,  in  

w h ich  we in tro d u c e  la g s  and In d ir e c t  bus iness ta x e s .

5
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B e fo re  tu rn in g  to  a c r i t iq u e  o f  th e  e x is t in g  INFORUM tre a tm e n t o f  

p r ic e s  and ou r tem porary s o lu t io n ,  a su rvey o f  some re c e n t econom etric  

l i t e r a t u r e  on In d u s try  p r ic e  d e te rm in a tio n  w i l l  p u t o u r w ork in  per*- 

s p e c t iv e .  We may d is t in g u is h  th re e  c a te g o r ie s  o f  s tu d ie s  th a t  have 

re leva nce  f o r  o u r w ork h e re : ( 1) in d u s try  p r ic e  s tu d ie s  w i th  emphasis 

on h y p o th e s is  te s t in g ,  (2) d e te rm in is t ic  in p u t-o u tp u t  models o f  p r ic e  

d e te rm in a tio n , and (3) in d u s try  p r ic e  s tu d ie s  f o r  use in  com plete m odels. 

We b e g in  w ith  ca te g o ry  ( 1 ) ,  w h ich  is  b e s t e x e m p lif ie d  by th e  re c e n t w ork 

o f  P au l H. E a r l.

In d u s try  P r ic e  S tud ies  -  H ypo thes is  T e s tin g

P au l E a r l ,  in  a 1974 book e n t i t le d  I n f l a t io n  and S tru c tu re  o f  

I n d u s t r ia l  P r ic e s , p re se n ts  the  re s u lts  o f  re -e s t im a t in g  18 sepa ra te  

in d u s try  p r ic e  models th a t  have appeared in  th e  postw ar l i te r a tu r e . ^ "  

R egressions were perform ed w ith  q u a r te r ly  da ta  e x te n d in g  from  1958:1 to  

1969:2 on 22 tw o - d ig i t  and t h r e e - d ig i t  U .S . m a n u fa c tu rin g  in d u s t r ie s .

The dependent v a r ia b le  in  a l l  cases was th e  q u a r te r ly  p e rc e n t change o f  

a f ix e d -w e ig h t  p r ic e  in d e x  c o n s tru c te d  from  th e  WPI.

The 18 s tu d ie s  were arranged in to  s p e c i f ic  c a te g o r ie s  o f  c o s t and 

demand v a r ia b le s .  W ith o u t go ing  in to  d e t a i l  on how each o f  th e  v a r ia b le s  

were c o n s tru c te d , we p re se n t a l i s t  o f  th e  E a r l taxonomy In  Tab le V I I I —1.

The most p re v a le n t s p e c i f ic a t io n  in  th e  p re v io u s  s tu d ie s  in c lu d e d  

v a r ia b le s  from  the  s h o r t- ru n  c o s t (SRC) and d i r e c t  excess demand (DED)•

8 .1  Survey o f  C u rre n t L i te r a tu r e

^P au l H. E a r l,  I n f l a t io n  and th e  S tru c tu re  o f  I n d u s t r ia l  P r ic e s , ' 
(L e x in g to n , M ass., D.C. Heath, 1974).
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TABLE V I I I - 1  

Taxonomy fo r  P au l E a r l ’ s P r ic e  E quations

SRC (S h o rt Run Cost)

1) average h o u r ly  ea rn ings

2) u n i t  la b o r  c o s t

3) m a te r ia l p r ic e  in d e x  ( in d u s tr y  s p e c i f ic )

LRC (Long Run Cost)

1) n o rm a lized  u n i t  la b o r  c o s t c o n s tru c te d  by  moving average

2) co s t o f  c a p i ta l :  lo n g -te rm  in te r e s t  ra te

3) ta rg e t  ra te  o f  r e tu rn :  r a t io  o f  p r o f i t  a f t e r  ta x  to  s to c k h o ld e r 's  
e q u ity

DED (D ire c t  Excess Demand)

1) percen tage  change in  shipm ents

2) percen tage  change in  o u tp u t (F e d e ra l Reserve Index)

3) c a p a c ity  u t i l i z a t i o n  ra te  (FRB)

4) change in  GNP

5) change in  d isp o sa b le  income

6) change in  in v e n to r ie s

7) change in  d e s ire d  in v e n to r ie s

IFD ( In d ir e c t  Excess Demand)

1) unemployment ra te

LR-DED (Long-Run, D ire c t  Excess Demand)

1) moving average o f  o u tp u t

2) m oving average o f  c a p a c ity  u t i l i z a t i o n

3) d e v ia t io n  o f  no rm a lized  in v e n to ry -s a le s  r a t io  from  a c tu a l r a t i o .
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T h is  g e n e ra l s p e c i f ic a t io n  ho ld s  f o r  most o f  th e  equ a tions  developed in

the  1970 s tudy  by E c k s te in  and Wyss, th e  f i r s t  a tte m p t to  c o n s tru c t

in d u s try  s p e c i f ic  m a te r ia l- c o s t  re g re sso rs  f o r  in d u s try  p r ic e  a n a ly s is
2

( a t  th e  two and t h r e e - d ig i t  SIC le v e l ) •

A f te r  choosing th e  b e s t e q u a tio n  f o r  each in d u s try  from  p re v io u s

s tu d ie s ,  E a r l undertakes to  im prove each e q u a tio n  by  th e  te s t in g  o f

s e v e ra l a d d it io n a l hypotheses (m a in ly  w ith  th e  LR-DED v a r ia b le s  in

Table V I I I - 1 ) , and by more c a re fu l tre a tm e n t o f  la g s .  In  f iv e  o u t o f
2

th e  22 In d u s try  e q u a tio n s , an In c re a se  o f  o ve r .15 in  R was ach ieved , 

w ith  le s s  d ram a tic  improvement in  most o th e r  in d u s t r ie s .

What a re  the  m a jo r co n c lus ions  o f  th e  E a r l s tu d y  th a t  have r e le 

vance f o r  us? F i r s t ,  th e  E a r l re s u lts ,  f o r  th e  s e c to rs  chosen, r e je c t  

the  "norm a l p r ic e s "  h yp o th e s is  th a t  excess demand has l i t t l e  in f lu e n c e  

on s h o r t - ru n  p r ic e  movements. E a r l f in d s  on th e  bases o f  b e ta  co

e f f i c ie n t s  th a t  th e  DED reg resso rs  have a g re a te r  e f fe c t  on p r ic e  change 

than  do th e  c o s t reg re sso rs  In  th e  p r ic e  equ a tions  f o r  tw o - th ird s  o f  h is  

in d u s t r ie s .  U n fo r tu n a te ly ,  th e re  is  no u n ifo rm ity  in  th e  type  o f  demand 

v a r ia b le  re p re se n te d . Second, a te n ta t iv e  f in d in g  in  th e  E a r l s tu d y
*

is  th a t  la g  s t ru c tu re  on the  c o s t re g re s s o rs  i s  more pronounced than  

excess demand re g re s s o rs . The la rg e s t  la g  used on an SR-DED v a r ia b le  

was two q u a r te rs ,  whereas, th e  SRC v a r ia b le s  e n te re d  w ith  a one to  fo u r  

q u a r te r  la g .  Of m a jo r im portance is  th e  f a c t  th a t  th e  la g  s t in c tu r e s

^O tto  E c k s te in  and D avid  Wyss, " In d u s try  P r ic e  E q u a tio n s ,"  In  O tto  
E c k s te in  ( e d . ) ,  The Econom etrics o f  P r ic e  D e te rm in a tio n , (W ashington, D .C .: 
Board o f  Governors o f  the  Federa l Reserve System, 1970.) pp. 133-165
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were found n o t to  be dependent on any p a r t ic u la r  In d u s try  c h a r a c te r is t ic s ,  

E a r lTs tre a tm e n t o f  la g s , however, i s  m arred by  th e  fa c t  th a t  s im p le  

c o r re la t io n  a n a ly s is  was used to  lo c a te  th e  optimum la g  le n g th , as 

opposed to  im p lem enting  d is t r ib u te d  la g s .

There a re  two Im p o rta n t problems in  a tte m p tin g  to  In te g ra te  the  

re s u lts  o f  an econom etric  s tu d y  such as E a r l 's  in to  a com plete m odel. As 

a p r a c t ic a l  m a tte r ,  no e x is t in g  model can genera te  in t e r n a l ly  th e  type  o f  

excess demand v a r ia b le s  used by E a r l and many o f  h is  p redecesso rs . The 

most d i f f i c u l t  v a r ia b le  to  fo re c a s t is  p ro b a b ly  changes in  in v e n to r ie s ,  

and t h is  happens to  be the  most p re v a le n t excess demand measure in  

E a r l 's  f i n a l  e q u a tio n s .

Ihe  second problem  in h e re n t i n  these s tu d ie s  i s  t h e i r  im p lic a t io n s  

f o r  r e la t iv e  shares in  th e  lo n g  ru n . I n  th e  E a r l ,  as in  th e  e a r l ie r  

Eckste in-W yss s tu d y , th e  c o e f f ic ie n ts  o f  th e  la b o r  c o s t and m a te r ia l 

co s t re g re sso rs  in  many cases d i f f e r  s u b s ta n t ia l ly  from  census-data  

r a t io s  f o r  p a y r o l l  over shipm ents and c o s t o f  m a te r ia ls  ove r sh ipm ents.

In  th e  E a r l s tu d y , f o r  o n ly  about h a l f  o f  th e  in d u s t r ie s  were th e  co

e f f i c ie n t s  reasonab ly  c lo s e  to  the  census r a t io s .  For a number o f 

equa tions  in  th a t  s tu d y , e i th e r  th e  m a te r ia l co s t o r  la b o r  c o s t v a r ia b le  

was o m itte d  e n t i r e ly  from  the  f i n a l  s p e c i f ic a t io n .

E cks te in —Wyss suggest th a t  a p o s s ib le  reason f o r  p e c u lia r  co s t 

e la s t i c i t i e s  is  th a t  an in d u s try  may t i e  p r ic e  in c rea ses  to  m a jo r in 

creases in  n e g o tia te d  wages T h is  m ig h t be expected in  o l ig o p o l is t i c  

in d u s t r ie s  where u n ifo rm  wage in c re a se s  se rve  as an unambiguous s ig n a l

3I b id . , p . 145.
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th a t  each f i r m ’ s m a rg in a l c o s t cu rve  has s h i f t e d ,  b u t  two o f  th e  in d u s 

t r ie s  c ite d  by E c k s te in  and Wyss as show ing t h is  b e h a v io r  —  T e x t i le s  

and S tone, c la y ,  and g la ss  —■ a re  r e la t iv e ly  c o m p e tit iv e .

S c h u ltz e  suggests th a t  m a te r ia l costs  may be passed fo rw a rd  o n ly  

when they  are  cons ide red  perm anent.^ To c o n s tru c t a "n o rm a liz e d " u n i t  

m a te r ia l c o s t v a r ia b le  m ig h t indeed re q u ire  more sm oothing than  s im p ly  

a d is t r ib u te d  la g  ove r th e  p re v io u s  y e a r .  Thus, th e  use o f  a v o la t i l e  

a c tu a l m a te r ia l co s t v a r ia b le  may b ia s  i t s  c o e f f ic ie n t  tow ard ze ro .

I t  i s  c le a r ,  however, from  th e  d is c u s s io n  above th a t  th e  s h o r t- te rm  

gross o u tp u t p r ic e  equa tions  w ould  pose s e r io u s  d i f f i c u l t i e s  in  th e  

c o n te x t o f  a com plete m odel. The p r o f i t  m argins im p lie d  by such equa

t io n s  a re  n o t l i k e l y  to  be reasonab ly  fo re c a s t beyond a few q u a rte rs .

We tu rn  n e x t to  a c o n s id e ra t io n  o f  s e v e ra l in p u t-o u tp u t  s tu d ie s  

o f  p r ic e  d e te rm in a tio n  f o r  w h ich th e  p i t f a l l s  o f  re g re s s io n  a n a ly s is  

were bypassed.

D e te rm in is t ic  In p u t-O u tp u t Models o f  P r ic e  D e te rm in a tio n

In  re c e n t years th e re  have been s e v e ra l s tu d ie s  w h ich  have used 

in p u t-o u tp u t  a n a ly s is  to  s tu d y  changes in  p r ic e s  o ve r t im e . L e o n t le f  

showed th e  dependence o f  c u r re n t o u tp u t p r ic e s  on p a s t " p r ic e s "  o f  

v a lu e  added th rough  h is  dynamic in v e rs e .^  The dynamic e lem ent in  the

^C harles L . S ch u ltze  and Joseph L . T ryon, "P r ic e s  and Wages in  the  
B rook ings Econom etric M o d e l,”  in  Edwin Kuh (e d .)  The B rookings Q u a r te r ly  
Econom etric Model o f  the  U n ite d  S ta te s , (C hicago: Rand M cN a lly , 1967), 
pp. 271-295.

5 9W a ss ily  L e o n t le f ,  "The Dynamic In v e rs e ,"  in  (ed . A. P. C a rte r  and 
A. B ro d y ) , C o n tr ib u t io n s  to  In p u t-O u tp u t A n a ly s is , (Amsterdam: N orth  
H o lla n d , 1970), pp . 17-46 .
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L e o n t ie f  model is  th e  c a p i ta l  g a in  o r  lo s s  in c u rre d  by changes in  the  

rep lacem ent c o s t o f  asse ts  as p r ic e s  r is e  o r  f a l l ;  s e l l in g  p r ic e s  a re  

determ ined on the  b a s is  o f  c u r re n t  in p u t  p r ic e s  p lu s  o r  minus the  

c a p i ta l  ga in  o r  lo s s .

H ie dynamics in  o th e r  s tu d ie s  have been in  term s o f  th e  de lays 

in  p a ss ing  on costs  o f  p ro d u c tio n . Godley and Nordhaus used in fo rm a tio n  

on th e  tu rn o v e r  o f  in v e n to ry  s tocks  to  e s tim a te  th e  la g s  between p r im a ry  

cos ts  and w h o le sa le  s e l l in g  p r ic e s  f o r  a number o f  m a n u fa c tu rin g  indus

t r ie s  In  B r ita in .®  B .P . H a ig  and M. P. Wood used a s im i la r  techn ique  

to  th a t  o f  Godley and Nordhaus in  s im u la t in g  m onth ly  r e t a i l  p r ic e s  from

1969 to  1973 f o r  th e  A u s tra lia n  economy. 7 They in c lu d e d  a s im p le  model 

o f  agg rega te  wage d e te rm in a tio n  to  c lo s e  t h e i r  m odel; im p o rt p r ic e s  and 

raw m a te r ia l p r ic e s  were taken  exogenously.

S ince the  H a ig  and Wood model i s  a c lo sed  system  w ith  f u l l  indus

t r y  d e ta il , i t  w a rra n ts  f u r th e r  comment. As H a ig  and Wood s ta te ,  p r ic e s  

in  t h e i r  model "a re  de term ined by  a c o s t-p lu s  system  o f  p r ic in g ,  and the  

in f la t io n a r y  process is  th e  r e s u l t  o f  a tte m p ts  by  wage ea rne rs  and 

bus inesses to  m a in ta in  t h e i r  r e la t iv e  shares o f  income fo l lo w in g  an 

I n i t i a l  exogenous shock a f fe c t in g  d i r e c t ly  e i th e r  wages, p r o f i t s ,  o r  

p r ic e s . "®

^W.A.H. Godley and W.D. Nordhaus, " P r ic in g  In  the  Trade C y c le ,"  
Economic J o u rn a l 82, No. 327 (September 1972), pp . 853-882

7B.D . H a ig  and M.P. Wood, "A  Dynamic Model f o r  A n a ly z in g  P r ic e  
Changes," i n  Advances in  In p u t-O u tp u t A n a ly s is , Karen R. Polenske and 
J i r i  V. S ko lke , (e d s .)  (C a r tr id g e ,  Mass: B a lla n g e r , 1976, pp . 7 3 -9 2 .)

8I b id . , p . 75.
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The key r e la t io n  In  th e  model Is  th e  d e te rm in a tio n  o f  th e  manufac

tu r in g  p r ic e ,  Pm. In  s im p le s t te rm s,

(8 .1 )  P " .  -  x  ( J a y  P l) t _k l  +  (Wj x  E O Q ^ ^

where
m th

P jt  ■ s e l l in g  p r ic e  o f  o u tp u t o f  i  in d u s try

■ p r o f i t  m ark-up on co s ts  p e r  u n i t  o f  o u tp u t 

a ^  « in p u t-o u tp u t  c o e f f ic ie n t  f o r  p ro d u c t i  in to  p ro d u c t j  

Wj =* average ea rn ings  in  in d u s t ry  1 

EOQj ■ la b o r  requ irem en ts  p e r  u n i t  o f  o u tp u t in  in d u s try  1.

The number o f  months f o r  the  la g  o f  m a te r ia l cos ts  ( k l )  i s  assumed

to  be th e  p e r io d  o f  s to c k  tu rn o v e r .  Turnover p e r io d s  were c a lc u la te d

s e p a ra te ly  f o r  raw m a te r ia ls ,  w o rk - in -p ro g re s s , and f in is h e d  goods. The

le n g th  o f  lags  in  pass ing  on m a te r ia l co s ts  was o b ta in e d  by  summing th e

le n g th s  o f  tu rn o v e r  f o r  each o f  these  c la sses  o f  s to c k s . The lo n g e s t

la g  o b ta in e d  in  th is  fa s h io n  was e ig h t  m onths, th e  average f o r  th e

tw e lve  in d u s t r ie s  in  t h e i r  s tu d y  was abou t fo u r  m onths. Labor co s t was

assumed to  be spread e ve n ly  ove r th e  p e r io d  o f  w ork i n  p ro g re s s , th e  la g

le n g th  fo r  wage co s ts  was taken  as the  p e r io d  o f  tu rn o v e r  o f  w o rk - in -

p rog ress  s to c k . However, th is  re s u lte d  i n  a v e ry  s h o r t  la g  f o r  most

in d u s t r ie s ,  u s u a lly  ju s t  one month.

H a ig  and Wood a lso  developed e q u a tio n s , by  in d u s try  p ro d u c t, f o r

r e t a i l  p r ic e s .  H is to r ic a l  tra d e  m arg ins ( in  v a lu e  term s) a re  presumed

to  rem ain co ns tan t and, a g a in , in v e n to ry  da ta  i s  u t i l i z e d  to  compute the  

la g s  between w h o le sa le  and r e t a i l  p r ic e s .  P r ic e s  o f  im p o rts  and r e t a i l  

taxes are a ls o  in c lu d e d  in  the  com puta tion  o f  th e  t o t a l  r e t a i l  p r ic e  

in d e x .
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The model Is  c lo sed  ( in  the  sense o f  w a g e -p rice  in te r a c t io n )  by 

two equ a tions  e x p la in in g  aggregate ea rn ings  b e h a v io r. Taken to g e th e r ,  

they  e x p la in  ea rn ings  on th e  b a s is  o f  a tw o -q u a rte r  la g  in  the  r e t a i l  

p r ic e  in d e x  and a tw o -q u a rte r  la g  in  th e  male unemployment r a te .

A dynamic s im u la t io n  is  made th a t  s ta r t s  in  J u ly  1969 and extends 

th ro ugh  March 1973. H a ig  and Wood s ta te  th a t  th e  purpose o f  th e  model 

was to  examine the  de te rm inan ts  o f  th e  change o f  th e  t o t a l  p r ic e  in d e x , 

n o t th e  components o f  th e  p r ic e  in d e x . (One wonders how much one can 

sepa ra te  th e  two in  th e  d isagg rega ted  a n a ly s is  they  u n d e rta k e .)  In  

terms o f  t h e i r  fo re c a s t o f  the  t o t a l  r e t a i l  in d e x  t h e i r  r e s u lts  w ould 

have to  be judged  s u c c e s s fu l;  t h e i r  s im u la te d  v a lu e  was le s s  th a n  h a l f  

a p e rce n t from  the  a c tu a l a t  th e  end o f  t h e i r  fo u r  y e a r t e s t .  The 

r e s u lts  f o r  in d iv id u a l  item s a re  le s s  im p re s s iv e  b u t  H a ig  and Wood do 

n o t unde rtake  a comprehensive e r r o r  a n a ly s is .

A m ajor s tre n g th  o f  th e  H a ig  and Wood approach, as o f  th e  e a r l ie r  

s tu d y  by Godley and Nordhaus, i s  an e x p l i c i t  r a t io n a l iz a t io n  f o r  d i f f e r e n t  

la g s  by d i f f e r e n t  in d u s t r ie s  i n  pass ing  th rough  m a te r ia l c o s ts . I t  w ould  

be o f  In te r e s t  to  check i f  th e  "b e s t"  la g s  found by  E a r l f o r  h is  U .S. 

sample matched to  any degree th e  in v e n to ry  tu rn o v e r  p e r io d s  c a lc u la te d  

from  census d a ta .

S econd ly , the  H a ig  and Wood approach p ro v id e s  an e x p l i c i t  r e la t io n ,  

a lb e i t  a v e ry  s im p le  one, f o r  d e te rm in in g  p r o f i t  income by in d u s t ry .  

T h ir d ly ,  H a ig  and Wood modeled th e  la g s  between th e  w h o le sa le  and r e t a i l  

s e c to r ,  thus add ing an im p o rta n t e lem ent o f  r e a l i t y  in to  t h e i r  s im u la t io n

o f  a w a ge -p rice  s p i r a l .

The obvious om iss ion  in  th e  H a ig  and Wood type  o f  s tu d y  is  any 

e x p l i c i t  In t r o d u c t io n  o f  demand fa c to rs  in to  th e  p r ic in g  b e h a v io r . Th is
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Is  n o t to  f a u l t  In  p a r t ic u la r  H a ig  and Wood, f o r  an a d d it io n a l purpose 

o f  th e ir s  was to  te s t  w he the r a norm al p r ic in g  h yp o th e s is  embedded 

w i th in  a dynamic in p u t-o u tp u t  fram ework can reasonab ly  e x p la in  the  aggre

ga te  p r ic e  in dexes . However, i t  is  c le a r  from  th e  econom etric  ev idence 

f o r  th e  U.S. th a t  a v ia b le  fo re c a s t in g  p rocedure  f o r  in d u s try  p r ic e s  

re q u ire s  demand as w e l l  as c o s t v a r ia b le s .

A S ta t ic  I/O  A n a ly s is  o f  Recent U .S. I n f l a t io n

W illia m  Nordhaus and John Shoven used in p u t-o u tp u t  assum ptions in  

a s t a t i c  fram ework to  decompose the  U.S. i n f l a t i o n  from  1970 th rough  
9

J u ly  1974. B eg inn ing  w ith  the  1967 in p u t-o u tp u t  m a tr ix  A , they p a r t i 

t io n e d  i t  in to  fo u r  quadran ts :

An 1 a12

A _ t A „21 , 22

where

A ^  = 15 x  15 m a tr ix  o f  exogenous in p u ts  in to  exogenous ou tp u ts

A ^  s 15 x  75 m a tr ix  o f  exogenous in p u ts  in to  endogenous o u tp u ts

A = 75 x  15 m a tr ix  o f  endogenous in p u ts  in to  exogenous o u tp u ts

A22 = 75 x  75 m a tr ix  o f  endogenous in p u ts  in to  endogenous o u tp u ts .

The exogenous o r  p r ic e  s e n s it iv e  s e c to rs  com prised a g r ic u l tu r e ,  

m in in g , and in p u ts .  The rem a in ing  75 se c to rs  were assumed to  s e t p r ic e s  

on the  b a s is  o f  no rm a l, o r  c y c l i c a l l y  a d ju s te d , average c o s t o f  produc

t io n .  W ith  rega rd  to  demand e f fe c ts ,  Nordhaus and Shoven s ta te  th a t

9W.D. Nordhaus and John B. Shoven, "A  Technique f o r  A n a ly z in g  
and Decomposing I n f l a t i o n , "  Paper p resen ted  a t th e  NBER Conference on 
P r ic e  B e h a v io r, Bethesda, M ary land , November, 1974.
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" th e re  appears to  be ve ry  l i t t l e  p r ic e  re a c t io n  in  the  norm al p r ic in g  

s e c to rs  to  changes in  demand, a t  le a s t  w i th in  th e  range o f  v a r ia t io n  

observed ove r th e  p o s t-w a r p e r io d . ^  Th is  is  o b v io u s ly  in  s t r i k in g  con

t r a s t  to  the  re s u lts  o b ta in e d  by E a r l f o r  many U.S. m a nu fac tu ring  indus

t r i e s .

By the  s tanda rd  in p u t-o u tp u t  a cco u n tin g  d e f in i t io n s ,  o u tp u t p r ic e s  

in  the  base p e r io d  s a t is f y

(8 .3 )  P » A p + W L  + T +  ir

where

W ■ the  aggregate wage ra te  

L -  a v e c to r  o f  u n i t  la b o r  requ irem en ts

T « a v e c to r  o f  in d i r e c t  bus iness taxes p e r u n i t  o f  o u tp u t 

ir s  a v e c to r  o f  gross u n i t  p r o f i t s .

Combining (8 .2 )  and (8 .3 )  one may s o lv e  f o r  th e  changes in  th e  

endogenous p r ic e s  (A?ezi) in  term s o f  g ive n  changes In  the  exogenous 

p r ic e s  (A?ex) » and th e  change in  the  p r ic e  o f  la b o r ,  AW:

(8 .4 )  AP«, *  A" AP + A ' AP + L AW +  T +  Air x “  en 22 en 12 ex en en en

Of cou rse , an e x p l i c i t  s o lu t io n  f o r  Pon is  

- 1
APen I -  A ^ AT0 AP +  L AW + AT +  Air ±2 ex en en en

10
I b i d . » p . 75.
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G iven a s e t o f  WPI w e igh ts  and the v e c to rs ,  APen and A P ^ ,  o th e r  

changes in  th e  o v e r a l l  WPI may be computed and decomposed in  terms o f

(a) th e  amount d i r e c t ly  due to  the  exogenous s e c to r  ( in c lu d in g  la b o r ) ,

(b) th e  amount in d i r e c t ly  due to  th e  exogenous s e c to rs  ( i . e .  Wen A P ^  

where W is  th e  v e c to r  o f  WPI w e ig h ts  f o r  th e  endogenous s e c to r  p r ic e s  

and assuming ATor> = Air = 0 . )  and (c ) th e  une xp la ined  re s id u a l.

Nordhaus and Shoven a p p lie d  t h is  techn ique  to  th re e  p e r io d s  s in c e

1970 to  id e n t i f y  the  sources o f  change o f  the  aggregate WPI. The r e s u lts  

in  te rn s  o f  the  percentage c o n t r ib u t io n  by  th e  exogenous s e c to rs  a re  

shown in  Tab le V I I I - 2 .  Columns (2) and (3) show d ra m a tic a lly  th e  " g ra in  

in f l a t i o n "  o f  1973 and " o i l  i n f l a t i o n "  o f  1974. The r e s u lts  o f  th e  la s t  

p e r io d  a re  somewhat d is tu rb in g  f o r  the  ra th e r  la rg e  percen tage  o f  th e  

t o t a l  in c re a s e  th a t  cannot be e x p la in e d . Nordhaus and Shoven suggest 

two reasons f o r  the  d isc re p a n cy : ( 1) th e  f i n a l  l i f t i n g  o f  th e  p r ic e  

c o n tro ls  in  the  s p r in g  o f  1974 and (2) p r ic e  movements in  the  endogenous 

s e c to r  th a t  were in f lu e n c e d  more by  w o r ld  m arkets than  s im p ly  dom estic 

c o s t fa c to r s .  However, i t  i s  l i k e l y  th a t  some o f  the  p r ic e  in c rea ses  

in  1974 re s u lte d  from  shortages o f  p e tro le u m  (p e tro c h e m ic a l feeds tocks ) 

w h ich  had an o v e r a l l  p r ic e  im pact above and beyond i t s  e f f e c t  th rough  

s tanda rd  c o s t p a ss -th ro u g h .

The Nordhaus and Shoven paper is  im p o rta n t in  th a t  i t  throws some 

l i g h t  on the  e x tra o rd in a ry  in c reases  o f  th e  WPI in  1973 and 1974, b u t ,  

o f  cou rse , was never in te n d e d  to  se rve  as a com plete model o f  in d u s t r ia l  

p r ic in g .  We tu rn  now to  some a ttem p ts  to  b le n d  th e  econom etric  and 

in p u t-o u tp u t  a n a ly s is  o f  in d u s try  p r ic in g  w i th in  f u l l - s c a le  d isa g g re 

gated m odels.
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D ecom position o f  1970-1974 W holesale I n f la t io n  
by Nordhaus and Shoven

TABLE V I I I - 2

P e rio d

T o ta l Percentage Change 
o f  WPI

T o ta l Percentage C o n tr ib u t io n  
b y :

A g r ic u ltu r e ,  F o re s try  d i r e c t  
and F is h e r ie s  in d ir e c t

M in in g  & Domestic 
Fue ls

Im ports

Labor 

T o ta l 

Res id u a l

d i r e c t
in d ir e c t

( 1)

Nov. 1970- 
Aug. 1971

3.61

14 .3
22.9

2 .4
3.9

14 .7

29.6

87.7 

12.1

(2)

Nov. 1972- 
Aug. 1973

17.73

33.3
33 .1

1.0
2 .7

10.0

5 .2

86.3

13.7

(3)

O ct. 1973- 
J u ly  1974

16.58

-1 .3
-2 .7

6.8
13.5

37.1  (m o s tly  
o i l )

8.0

61.3

38.7
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In d u s try  P r ic e  S tud ies  f o r  Use In  Complete Models

H ie w ork by Charles S ch u ltze  and Joseph Tryon in  the  e a r ly  1960 's 

was In tended  to  be a p a r t  o f  th e  o r ig in a l  la rg e -s c a le  B rook ings q u a r te r ly  

model and was the  f i r s t  to  s p e c ify  ge n e ra l p r ic e  equ a tions  f o r  a la rg e  

number o f  tw o - d ig i t  SIC in d u s t r ie s . ^ *  Of p a r t ic u la r  in te r e s t  is  t h e i r  

e f f o r t  to  c o n s tru c t q u a r te r ly  indexes f o r  in d u s try  va lue-added p r ic e s „ 

U n fo r tu n a te ly ,  a ttem pts  to  In te rp o la te  annual s e r ie s  f o r  c u r re n t  and 

co n s ta n t d o l la r  g ro s s -p ro d u c t-o r ig in a t in g  le ad  to  r a th e r  Im p la u s ib le  

s e r ie s  f o r  the  im p l ic i t  d e f la to r s .  They found th a t  t h e i r  va lue-added 

p r ic e s  had "s y s te m a tic "  c y c l ic a l  e r ro rs  in  some in d u s t r ie s ,  r is in g  in  

recess io ns  and f a l l i n g  in  re c o v e r ie s . T h is  m ig h t be c o n s is te n t w i th  

pu re  ta rg e t - r e tu rn  p r ic in g  b u t S ch u ltze  and Tryon do n o t e la b o ra te  

on th e  prob lem  in  t h e i r  d is c u s s io n .

Because o f  presumed measurement e r ro rs  in  t h e i r  va lue-added p r ic e s ,  

S ch u ltze  and Tryon p re s e n t t h e i r  f i n a l  r e s u lts  in  terms o f  g ross o u tp u t 

p r ic e s  from  the  WPI. The s p e c if ic s  o f  t h e i r  s p e c i f ic a t io n  and e m p ir ic a l 

f in d in g s  are  review ed by E a r l and th e  in te re s te d  reade r is  r e fe r re d  to  

E a r l 's  book o r  the  o r ig in a l  s tu d y . An im p o rta n t p o in t  i s  th a t  s u c c e s s fu l 

Im p lem en ta tion  o f  the  va lue-added p r ic e  concept w ou ld  have le d  n a tu r a l ly  

to  id e n t i f ic a t io n  o f  co rp o ra te  p r o f i t s  by  in d u s t ry .  The use o f  s e l l in g  

p r ic e  indexes a llo w e d  o n ly  : to ta l  co rp o ra te  p r o f i t s  to  be de term ined in  

a re s id u a l fa s h io n  by com parison o f  th e  income and p ro d u c t s id e s  o f  the  

accoun ts .

There have been, however, th re e  more re c e n t s tu d ie s  w h ich  have 

used th e  va lue-added p r ic e s  in  con n e c tio n  w ith  income d e te rmina t io n . The

^ C h a r le s  S ch u ltze  and Joseph T ryon , op. c i t .
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f i r s t  o f  these Is  th e  Wharton Annual and In d u s try  F o re c a s tin g  Model.

The W harton model Is  one o f  th e  few d isagg rega ted  models f o r  w h ich  

in v e s tm e n t, employment, and p r ic in g  d e c is io n s  a re  c o n s is te n t w i th in  a 

t h e o r e t ic a l fram ework. The concept o f  o u tp u t i s  aga in  r e a l gross p ro d u c t 

o r ig in a t in g  by in d u s try .  A p ro d u c tio n  fu n c t io n  o f  th e  Cobb-Douglas fo rm ,
oo Q.

Q = a L K e  , is  assumed where a and @ a re  e s tim a te s  from  observed 

fa c to r  sha res . The approach taken  cons ide rs  lo n g -ru n  norm al p r ic e s ,  

w h ich  in c lu d e  c a p i ta l  and o th e r  co s ts  f ix e d  i n  th e  s h o r t  ru n , in  the  

p r ic in g  d e c is io n . Thus, f o r  pu re  c o m p e tit io n  and p r o f i t  m a x im iza tio n , 

the  m a rg in a l c o n d it io n s  o f  th e  Cobb-Douglas p ro d u c tio n  fu n c t io n  le a d  

to

2_0. = I  3 a ^  and thus p a l  HL 
aL p L a Q

Here the  f u l l  markup fa c to r  is  about 1 .5 , b u t  n o te  th a t  t h is  is  an

e q u ilib ru m  p ro p e rty  which accounts f o r  b o th  la b o r  and c a p i ta l  cos ts  in

the  lo n g  ru n . T h is  may be c o n tra s te d  to  th e  s t r i c t l y  s h o r t - ru n  v e rs io n

o f  markup p r ic in g  assumed in  th e  H a ig  and Wood s tu d y . I t  i s  q u ite  easy

to  dem onstrate th a t  the  above e xp ress ion  f o r  P is  e q u iv a le n t to

WL rK
(8 .5 )  P ■ Q  + Q

when th e  fa c to r  r a t io s  a re  a d ju s te d  to  t h e i r  c o s t m in im iz in g  p ro p o r t io n s .

The 1972 Wharton p r ic e  e q u a tio n  used no rm a lize d  u n i t  la b o r  co s ts  

and c a p a c ity  u t i l i z a t i o n  w i th in  a Koyck la g  fo rm u la t io n .  However, the

1 2

12Ross S. P re s to n , The Wharton Annual and In d u s try  F o re ca s tin g  
M odel, Economics Research U n it ,  Departm ent o f  Economics, U n iv e rs ity  o f  
P e nnsy lvan ia , (1972 ).
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In d u s try  d e t a i l  was n o t g re a t.  F ive  p r ic e  equ a tions  were e s tim a te d :

( 1) m a n u fa c tu rin g  and m in in g , ( 2) t ra n s p o r ta t io n ,  ( 3) com m unication,

(4) o th e r  re g u la te d  In d u s t r ie s ,  and (5 ) com m ercia l. The co n ve rs ion  o f  

the  s e c to r  p r ic e s  to  f i n a l  demand p r ic e s  fo llo w s  th e  o r ig in a l  approach 

by F is h e r ,  K le in ,  and S h in k a i in  the  B rook ings m odel.

The CANDIDE model o f  th e  Canadian economy fo llo w s  a s im i la r  p ro 

cedure to  th a t  in  th e  W harton model by  e x p la in in g  annual va lue-added

13d e f la to r s  f o r  o n e -d ig i t  SIC s e c to rs .  The p rim a ry  v a r ia b le  is  a d is 

t r ib u te d  la g  on a c tu a l u n i t  la b o r  c o s ts , w i th  c a p a c ity  u t i l i z a t i o n  and 

u n i t  c a p i ta l  co s t ( u n i t  CCA) in c lu d e d  in  some e q u a tio n s . The p r ic e s  f o r  

18 m a n u fa c tu rin g  in d u s t r ie s  a t  the  tw o - d ig i t  le v e l  a re  e x p la in e d  w ith  

re fe re n c e  to  th e  t o t a l  m a n u fa c tu rin g  p r ic e  u s in g  an a u to re g re s s iv e  

s p e c i f ic a t io n .  The d e te rm in a tio n  o f  the  in d u s try  va lue -added  d e f la to r s  

is  one p a r t  o f  a f o u r - t ie r  p rocedure in  CANDIDE s t ru c tu re  f o r  o b ta in in g  

some 150 f i n a l  demand d e f la to r s .  T h is  process uses in p u t-o u tp u t  in f o r 

m a tio n , in d i r e c t  ta x  ra te s ,  and im p o rt p r ic e s ,  w i th in  a "b r id g e  m odel'1 

approach. I t  w ould appear th a t  g re a te r  s t r u c tu a l  d e t a i l  f o r  th e  in d u s t ry  

gross p ro d u c t o r ig in a t in g  d e f la to rs  w ou ld  be a s u b s ta n t ia l improvement 

in  th e  CANDIDE p rocedure .

A nother model w h ich in te g ra te s  th e  in d u s t ry  p r ic e  e q u a tions  w i th in  

a com plete system  is  th a t  o f  Lawrence O f f ic e r ,  who c o n s tru c te d  a qua r

t e r l y  model o f  supp ly  r e la t io n s h ip  in  th e  Canadian economy. O f f ic e r  

uses q u a r te r ly  va lue-added p r ic e s  as th e  dependent v a r ia b le  in  h is

d . McCracken, An Overview o f  CANDIDE Model 1 .0 ,  Economic 
C o u n c il o f  Canada, (O ttaw a, 1972), pp . 72-74 .
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p r ic e  e q u a tio n  s ta t in g  th a t  ,fo u r b a s ic  da ta  s i t u a t io n  is  b e t te r  than  

th a t  o f  S ch u ltze  and T r y o n . " ^  The b a s ic  s p e c i f ic a t io n  (w ith o u t a 

Koyck la g )  is

( 8 . 6) VAP « aQ +  ax WT +  a2 FMAT +  a3 PRT +  (V /V A * ) ^

+  a^ WPC +  q u a r te r ly  dummies

where

VAP ■ va lue-added p r ic e

WT =* wage ra te  

PMAT *  u n i t  m a te r ia l p r ic e

PRT ■ la b o r  p r o d u c t iv i t y  

(V/VAa)_ ^  -  r a t io  o f  s to c k  o f  in v e n to r ie s  f o r  fo u r -q u a r te rs  average o f  

va lue -adde d , b o th  in  co n s ta n t d o l la r s .

WPC *  w o rld  p r ic e  o f  com peting p ro d u c ts .

H ie wage r a te ,  p r o d u c t iv i t y ,  and in v e n to ry  " s a le s "  r a t io  a re  

s ta n d a rd  c o s t and demand re g re s s o rs . O f f ic e r  r a t io n a l iz e s  th e  r o le  o f  

th e  m a te r ia l p r ic e  v a r ia b le  by  s ta t in g  th a t  a r is e  in  m a te r ia l p r ic e s  

may p ro v id e  a conven ien t o p p o r tu n ity  f o r  r a is in g  th e  va lue-added p r ic e .  

Loss o f  good w i l l  may be m in im ized  s in c e  an obse rvab le  s h i f t  in  su p p ly  

cu rve  has o ccu rre d . B i is  argument i s ,  o f  cou rse , id e n t ic a l  to  th a t  

proposed by E c k s te in  and Wyss f o r  th e  unexpected ly  h ig h  w a g e -ra te  co

e f f i c ie n t s  w h ich  they  o b ta in e d . O f f ic e r  a ls o  argues th a t  an in c re a s e  in

^L a w re n ce  O f f ic e r ,  Supply R e la tio n s h ip s  in  the  Canadian Economy 
(E as t Lans ing : M ich igan  S ta te  U n iv e r s i t y ) , 1973.
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m a te r ia l p r ic e s  re q u ire s  a la r g e r  p o r t io n  o f  w o rk in g  c a p i ta l  to  be de

vo te d  to  in v e n to r ie s ,  and thus induces f irm s  to  ra is e  p r ic e s .  The w o r ld  

p r ic e  o f  com peting p roduc ts  is  in tro d u c e d  in  the  m in ing  and fo r e s t r y  

equ a tions  to  r e f l e c t  the  e x p o rt o r ie n ta t io n  o f  these  Canadian p rim a ry  

s e c to rs .

The q u a r te r ly  re g re ss io n s  a re  perfo rm ed f o r  b road  in d u s t ry  d i v i 

s io n s : m in in g , c o n s tru c t io n ,  nondurab le  m a n u fa c tu rin g , d u ra b le  manu

fa c tu r in g ,  t ra d e , p u b lic  u t i l i t i e s ,  t ra n s p o r ta to n ;  f in a n c e , in su ra n ce  

and r e a l e s ta te ;  and s e rv ic e s .  The most d is tu rb in g  re s u lts  o f  th e  re 

g re ss io n s  f o r  m anu fac tu ring  are  th e  ve ry  h ig h  lo n g - ru n  e la s t i c i t i e s  

w ith  re sp e c t to  m a te r ia ls  p r ic e s .  For nondurab le  m a n u fa c tu rin g , th e  

m a te r ia l p r ic e  e la s t i c i t y  i s  la rg e r  than  th a t  f o r  la b o r  p r o d u c t iv i t y ;  

and in  d u ra b le s , about 80 p e rc e n t as la rg e .  One m ig h t g ra n t the  f i r s t  

O f f ic e r  argument f o r  m a te r ia l p r ic e s  h a v in g  a s h o r t - ru n  p o s i t iv e  

in f lu e n c e  on th e  va lue-added p r ic e ,  b u t  the  s iz e  o f  th e  la rg e r  e la s t ic -  

i t i e s  w ou ld  in d ic a te  th a t  m a te r ia l p r ic e s  are  p ic k in g  up th e  e f fe c t  o f  

some o th e r  o m itte d  v a r ia b le .  A m a rg in a lly  s ig n i f ic a n t  e f fe c t  f o r  th e  

in v e n to ry  v a r ia b le  Is  found , somewhat u n e xpec ted ly , f o r  nondurab le  goods 

ra th e r  than  f o r  d u ra b le  goods.

In d u s try  s e l l in g  p r ic e  (o r  gross o u tp u t p r ic e )  equa tions  a re  then 

e s tim a te d  f o r  m a n u fa c tu rin g . These l in e a r  equ a tio n s  in c lu d e  th e  v a lu e -  

added p r ic e  in d e x , th e  m a te r ia l p r ic e  in d e x , and th e  in v e n to ry  v a r ia b le  

d e scrib ed  above. A re g re s s io n  approach was used to  compensate f o r  

p o s s ib le  da ta  d is c re p a n c ie s  as w e l l  as s h i f t in g  w e ig h tin g  p a tte rn s  o f  

th e  th re e  p r ic e  in dexes .
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C orpora te  p r o f i t s  by s e c to r  a re  e xp la in e d  in  a s to c h a s t ic  frame

w ork ra th e r  than  r e s id u a l ly .  O f f ic e r  develops q u a r te r ly  equa tions  u s in g  

c u r re n t  d o l la r  v a lu e  added, the  change In  c u r re n t  d o l la r  va lu e  added, 

la b o r  p r o d u c t iv i t y ,  and a fo u r -q u a r te r  d is t r ib u te d  la g  o f  wage ra te s  as 

e x p la n a to ry  v a r ia b le s .  R egress ion  equa tions  a re  used as w e l l  to  e x p la in  

CCA, u n in c o rp o ra te d  bus iness Income, IVA and wages and s a la r ie s  (by  

wage ra te s  and p r o d u c t iv i t y )  by  s e c to r .  O f f ic e r 's  model i s  q u ite  d i f 

fe re n t  from  th e  W harton o r  CANDIDE models (o th e r  than  b e in g  q u a r te r ly )  

in  th a t  w i th in  a s im u ltaneous fram ework r e a l  o u tp u t ( i . e . ,  r e a l v a lu e  

added) is  determ ined a f t e r  th e  f a c t .  That i s ,  r e a l gross p ro d u c t is  

d e fin e d  as th e  r a t io  o f  th e  sums o f  s to c h a s t ic a l ly  de term ined components 

o f  c u r re n t  d o l la r  v a lu e  added and the  va lue-added p r ic e .  Thus, i t  

breaks away from  th e  p r ic e  —  r e a l o u tp u t d ichotom y p re se n t i n  most 

econom etric  m odels. W hether such a p rocedure  w ou ld  reasonab ly  fo re c a s t 

r e a l o u tp u ts  in  th e  lo ng  ru n  is  open to  queston .

8 .2  G ilmartin-INFORUM P r ic e  Model

The INFORUM p r ic e  model o p e ra tin g  a t  th e  o u ts e t o f  t h is  s tu d y  grew
15

o u t o f  a d o c to ra l d is s e r ta t io n  b y  David G ilm a r t in .  I t s  aim  was to  

model on a m onth ly  b a s is  In d u s try  p r ic e  b e h a v io r  w ith  f u l l  a t te n t io n  to  

m a te r ia l requ irem en ts  as shown in  th e  U .S . in p u t-o u tp u t  ta b le s .  The 

in d u s try  d e t a i l  cons ide red  was a t  the  200—s e c to r  le v e l  o f  th e  INFORUM 

m odel. The p r ic e  equa tions  to o k  th e  fo llo w in g  fo rm :

^ D a v id  G ilm a r t in ,  "F o re c a s tin g  P ric e s  in  an In p u t-O u tp u t Fram ework," 
(U npub lished  Ph.D. d is s e r ta t io n ,  U n iv e rs ity  o f  M ary land , 1976.)
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i  n 2  a 1• UC +  Z p • Q. _, +  seasona l dummiest - k *  k = l k  t - k

where

P* ■ g ross o u tp u t p r ic e  f o r  s e c to r  i  in  month t ,

UC* ■ v a r ia b le  u n i t  cos ts  f o r  s e c to r  i  i n  month t  ( to  be d e fin e d  

b e lo w ) ,

Qt  ** o u tp u t f o r  s e c to r  i  in  month t ,  

and a ,  3 a re  d is t r ib u te d  la g  w e ig h ts  such th a t

n l  i  
and L < Z a < U c t  i.

n2

k  k

The u n i t  c o s t v a r ia b le  is  taken to  be th e  sum o f  m a te r ia l costs  

w ith  w e ig h ts  from  a s in g le  (1967) in p u t-o u tp u t  m a tr ix  and a c tu a l u n i t  

la b o r  c o s ts . Thus

WL = th e  wage b i l l  f o r  each s e c to r  computed by m u lt ip ly in g  wage 

ra te s  f o r  p ro d u c tio n  w orkers tim es t o t a l  manhours in  each 

In d u s try  (so u rce ; BLS Employment and Earn ings da ta)

Q ■ FRB M onth ly  o u tp u t indexes sca le d  by 1967 Census sh ipm ents.

P o lynom ia l d is t r ib u te d  la g s  were employed in  e s t im a t in g  th e  la g  

s t ru c tu re s  on bo th  th e  u n i t  c o s t and o u tp u t v a r ia b le s .  The usu a l la g  

le n g th s  were 12 months on th e  c o s t v a r ia b le ,  24 months on th e  o u tp u t 

v a r ia b le .  As shown above, th e  equ a tions  were c o n s tra in e d  to  produce 

reasonab le  lo n g -ru n  e la s t i c i t i e s  f o r  th e  c o s t and ,,demand,, v a r ia b le .

UC1 = Za
t

WLf.
i j  Pi , t  +

where

= in te r in d u s t r y  c o e f f ic ie n ts
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L and U were g e n e ra lly  ,75 and 1 .2 5 , re s p e c t iv e ly ;  and L and U were 
c c q q

- .2 5  and .25 .

Lack o f  da ta  p reven ted  e s t im a t io n  o f  equ a tions  f o r  n e a r ly  50 

in d u s t r ie s .  The da ta  a lso  determ ined th e  s t a r t in g  p e r io d  f o r  reg res 

s io n s : g e n e ra lly  in  th e  p e r io d  1954 to  1958. The f i n a l  o b s e rv a tio n  as 

o f  t h is  w r i t in g  was December 1972.

For th e  re g re s s io n  r e s u lts  them se lves, th e  in te re s te d  reade r is  

r e fe r re d  to  the  G ilm a r t in  th e s is .  The use o f  le v e ls  ra th e r  than  

d if fe re n c e s  makes e v a lu a tio n  in  terms o f  goodness o f  f i t  ve ry  d i f f i c u l t .  

A d is tu rb in g  fe a tu re  o f  th e  re s u lts  was th a t  n e a r ly  a l l  the  c o e f f ic ie n ts  

sums were c o n s tra in e d  a t  e i th e r  th e  lo w e r o r  upper l im i t s .

The G ilm a r t in  approach was found d e f ic ie n t  f o r  o u r purposes on 

s e v e ra l co u n ts . The f i r s t  is  p u re ly  p r a c t ic a l .  To a v o id  th e  problem  

o f  s im u lta n e ity  in  s o lv in g  f o r  o u tp u t p r ic e s  and m a te r ia l p r ic e s  in  the  

I/O  system , th e  model was designed to  ope ra te  re c u rs iv e ly  on a m onth ly  

b a s is .  Thus, th e  c u r re n t va lues o f  u n i t  co s ts  were o m itte d  in  th e  e s t i 

mates o f  eq. ( 8 .7 ) .  A f u l l  y e a r 's  s o lu t io n  re q u ire d  com puta tion  o f  the  

d is t r ib u te d  la g  v a r ia b le s  f o r  th e  150 o r  so equa tions  f o r  a l l  tw e lve  

m onths. As a r e s u l t ,  a s in g le  te n -y e a r  fo re c a s t re q u ire d  o v e r s ix  

m inutes o f  memory tim e on a UNIVAC 1108, o ve r tw ic e  th e  tim e  spen t f o r  

th e  e n t i r e  r e a l m odel. Th is  c o s t ,  even w ith  generous su p p o rt by th e  

U n iv e rs ity  o f  M aryland Computer Science C e n te r, in h ib i t e d  thorough 

te s t in g  o f  th e  m odel. One can make some argument f o r  th e  m onth ly  tim e  

in te r v a l  In  a two o r  th re e  y e a r fo re c a s ts ,  b u t  i t s  h a rd ly  i l lu m in a t in g  

ten  yea rs  hence when the  model i s  t r a c in g  o u t r a th e r  s ta b le  p a th s .
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The second d e f ic ie n c y  re la te s  d i r e c t ly  to  th e  s p e c i f ic a t io n  chosen 

f o r  p r ic e  e q u a tio n s . A lth ough  G ilm a r t in f s model was w e l l  s u ite d  to  

ana lyze  th e  commodity i n f l a t i o n  o f  1973 and 1974, i t s  im p lic a t io n s  f o r  

lo n g e r run  fa c to r  shares were dub ious . Thus, these  re s u lts  share  w ith  

the  p re v io u s  econom etric  w ork a t  an in d u s try  le v e l ,  th e  fe a tu re  o f  n o t 

b e in g  c o n s is te n t in  a com plete system . P a r t  o f  th e  prob lem  l i e s  in  the  

fa c t  th a t  most o f  the  c o s t " e la s t i c i t i e s "  in  e q u a tio n  (8 .7 )  were con

s t ra in e d  a t  the  boundaries  o f  e i th e r  .75 o f  1 .2 5 . F o r In d u s tr ie s  w ith  

e la s t i c i t i e s  g re a te r  than  1 . 0 , an in c re a se  In  m a te r ia l cos ts  —  w ith  

u n i t  la b o r  co s ts  co n s ta n t —  leads  to  a p ro p o r t io n a te ly  g re a te r  o u tp u t 

p r ic e  and, im p l i c i t l y ,  a r is e  in  th e  p r o f i t  markup o ve r u n i t  la b o r  c o s ts . 

T r ia l  s im u la tio n s  w ith  th e  G ilm a r t in  model le a d  to  p re c is e ly  th e  phenom

enon o f  r is in g  p r o f i t  markups in  1973 and 1974, w h ich p e rs is te d  in  the  

fo llo w in g  y e a rs . Ih a t  i s ,  in  s p i te  o f  d e c l in in g  r e a l o u tp u ts  from  the  

INFORUM r e a l model d u r in g  th e  1975 re c e s s io n , th e  meager demand e f fe c ts  

a llo w e d  f o r  in  e q u a tio n  (8 .7 )  were swamped by th e  p e c u lia r  c o s t p a ss - 

th rough  b e h a v io r , r e s u lt in g  In  r is in g  p r o f i t  shares in  many in d u s t r ie s .

In  a d d it io n ,  th e  presence o f  non -ze ro  c o e f f ic ie n t  sums on th e  

o u tp u t v a r ia b le s  Im p lie s  in c re a s in g  o r  decreas ing  re tu rn s  to  s c a le  in  

th e  lo n g  ru n . How much these d e v ia t io n s  from  zero c o e f f ic ie n t  sums 

c o n tr ib u te d  to  th e  s tran ge  r e la t iv e  shares b e h a v io r  is  d i f f i c u l t  to  say , 

b u t  i t  w ou ld  be more reasonab le  to  re q u ire  a demand v a r ia b le  to  have 

o n ly  a s h o r t - ru n  e f fe c t .

A lthough  some o f  th e  problem  here  stems from  lum p ing  to g e th e r  o f  

m a te r ia l and la b o r  c o s ts , i t  i s  n o t a t  a l l  e v id e n t th a t  s e p a ra tin g  these 

two f o r  e s t im a t io n  w ou ld  h e lp  m a tte rs .  C onsider th e  s im p le  in p u t-o u tp u t
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s t ru c tu re  w ith  a Cobb-Douglas p ro d u c tio n  fu n c t io n  f o r  v a lu e  added. Ihen  

the  e q u il ib r iu m  p r ic e  v e c to r ,  p ,  nay be d e fin e d  as

( 8. 8) p ■ A p +  ( I  +  M) ~

when M, o f  cou rse , is  a d ia g o n a l m a tr ix  o f  markup fa c to rs  upon s o lu t io n  

o f  th e  c o s t-m ln im iz a t lo n  prob lem  o f  the  s e c to ra l Cobb-Douglas p ro d u c tio n  

fu n c t io n s .  B reak ing  th e  s im u lta n e ity  f o r  m a te r ia l c o s ts  and I n t r o 

duc ing  d is t r ib u te d  la g s  f o r  b o th  c o s t ite m s , one a r r iv e s  a t  a p o s s ib le  

e s t im a t io n  s p e c i f ic a t io n  f o r  each s e c to r  o f  th e  form

(8 .9 )  p = ^  t t  ( I  a p ) t_ k  +  (1 +  M ') “  V ®
j  k M .  «  i  I j  j  k = l  k  Q ( t _ k )

We w ould  expect the  markup fa c to r  to  be d i f f e r e n t  depending on the  

le n g th  o f  th e  la g s  in v o lv e d ; th u s , m* is  s u b s t itu te d  f o r  m (m is  an 

elem ent o f  M above.) E qua tion  ( 8 .9 ) ,  o f  co u rse , re p re se n ts  th e  "norm al 

p r ic e  h y p o th e s is ,"  f o r  in d u s t r ia l  p r ic e s ;  i . e .  th e y  do n o t re a c t to  

tem porary changes in  demand. Even i f  demand shou ld  have an im pact, we 

w ou ld  expect i t  to  be o n ly  a tem porary one, w h ich  w ould  be r e f le c te d  

in  f lu c tu a t io n s  In  th e  markup fa c to r .

I f  (8 .9 )  p resen ted  an adequate e x p la n a tio n  o f  p r ic e  b e h a v io r  

a t  the  d isagg rega ted  In d u s try  le v e l ,  and i f  th e re  were no o b s e rv a tio n  

e r ro rs  in  the  independent v a r ia b le s ,  th e  o n ly  p o in t  in  e s t im a t in g  (8 .9 )  

w ou ld  be to  id e n t i f y  the  a p p ro p r ia te  la g s . The s o le  pe rm issab le  va lues  

f o r  U^ and w ould  be u n i ty .

U n fo r tu n a te ly ,  th e re a re  o b s e rv a tio n  e r ro rs  in  t r y in g  to  e s tim a te

(8 .9 )  and they  are  l i k e l y  to  be s ig n i f ic a n t .  F i r s t  and fo re m o s t, is  th e  

la c k  o f  in fo rm a tio n  on in p u t  c o e f f ic ie n ts ,  a ^ ,  ove r t im e . O bvious ly
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th e  use o f  f ix e d  w e igh ts  in  c o n s tru c t in g  the  m a te r ia l c o s t measure is  

l i k e l y  to  le a d  to  upward b ia s  f o r  t h is  measure. I f  p r ic e  s u b s t i tu t io n  

among in p u ts  has taken p la c e , and thus im pa rts  a downward b ia s  to  U^.

One may, o f  cou rse , in te r p o la te  between the  v a r io u s  in p u t-o u tp u t  ta b le s  

th a t  have been co n s tru c te d  f o r  th e  U.S to  ach ieve  a v a r ia b le  w e ig h tin g  

scheme. As a p r a c t ic a l  m a tte r ,  however, one must always be suspect o f  

th e  c o m p a ra b ility  between the  ta b le s  and th e  f a c t  th a t ,  as o f  t h is  

w r i t i n g » th is  la s t  p u b lis h e d  ta b le  is  n e a r ly  te n  years  o ld .

The da ta  a v a ila b le  f o r  use in  c o n s tru c t in g  u n i t  la b o r  c o s t i s  prob

a b ly  more r e l ia b le ,  b u t  a ls o  may have s e r io u s  e r ro rs .  I f  one is  a tte m p t

in g  a q u a r te r ly  re g re s s io n  f o r  a SIC p ro d u c t be low  th e  tw o - d ig i t  le v e l ,  

a number o f  im p u ta tio n s  are  re q u ire d . F i r s t ,  th e re  is  no q u a r te r ly  da ta  

f o r  e a rn ings  o f  n o n -p ro d u c tio n  w o rk e rs , o r  f o r  wage supplem ents f o r  bo th  

p ro d u c tio n  and n o n -p ro d u c tio n  w orkers a t  t h is  degree o f  d is a g g re g a tio n . 

Second, as th e  degree o f  In d u s try  d e t a i l  becomes f in e r ,  one is  more 

l i k e l y  to  encoun te r a "secondary p ro d u c ts  problem '1 w here , o f  cou rse , no 

s in g le  wage b i l l  can be c la s s i f ie d  e x c lu s iv e ly  w ith  a s in g le  p ro d u c t 

p r ic e .

F in a l ly ,  In  term s in  th e  econom etric  e s t im a t io n  o f  (8 .9 )  i n  le v e l  

fo rm , th e re  is  l i k e l y  to  be severe  m u l t ic o l l in e a r ly  between th e  u n i t  

la b o r  and u n i t  m a te r ia l c o s t v a r ia b le s ,  e s p e c ia l ly  d u r in g  a p e r io d  w ith  

r e la t iv e ly  s ta b le  raw m a te r ia ls  p r ic e s .  (T h is  is  p ro b a b ly  re le v a n t f o r  

most in d u s t r ie s  in  th e  U .S . from  1960 u n t i l  1973.) A v o id in g  m u lt i 

c o l l in e a r ly  is  p ro b a b ly  th e  reason f o r  th e  a g g re g a tio n  o f  th e  c o s t 

v a r ia b le  in  the  G ilm a r t in  m odel.
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8 .3  A Temporary S p e c if ic a t io n  f o r  In d u s try  P r ic e s

The approach taken  to  model in d u s try  p r ic e s  —  p r ic e s  whose be

h a v io r  shou ld  be c o n s is te n t w ith  observed s e c u la r  and c y c l ic a l  fa c to r  

shares —  combines elem ents o f  th e  d e te rm in is t ic  I /O  models d iscussed  

above as w e l l  as the  econom etric  s tu d ie s  o f  p r ic e  b e h a v io r . V a lue - 

added " p r ic e "  equa tions  a re  e s tim a te d  a t  th e  tw o - d ig i t  SIC le v e l  w h ich 

e x p la in  the  markup ove r la b o r  cos ts  in  term s o f  a s h o r t - ru n  demand 

v a r ia b le  and lo n g -ru n  tre n d . The markup b e h a v io r  a t  th e  tw o - d ig i t  

le v e l  is  th e n  Im puted to  the  I/O  s e c to rs  in c lu d e d  in  th e  tw o - d ig i t  

group and m a te r ia l costs  a re  added to  de te rm ine  in d u s try  s e l l in g  p r ic e s .  

Some p ro v is io n  f o r  dynamic ad jus tm e n t is  made on the  b a s is  o f  ev idence 

in  p re v io u s  econom etric  s tu d ie s .

On th e o r e t ic a l grounds, the  p re fe ra b le  approach to  m odeling p r ic e  

b e h a v io r  is  by means o f  an e x p l i c i t  p ro d u c tio n  fu n c t io n .  Nordhaus has 

d e r iv e d  lo n g -ru n  p r ic e  equa tions  s o le ly  in  term s o f  f a c to r  p r ic e s  on the  

b a s is  o f  assumed p ro d u c tio n  and demand fu n c t io n s . ^  The W harton markup 

p r ic e  equ a tio n s  a re  c o n s is te n t w i th  lo n g -ru n  c o s t m in im iz a t io n  in  a 

Cobb-Douglas fram ework. The Cobb-Douglas fo rm  i s  r e s t r i c t i v e ,  however, 

and p re v io u s  INFORUM w ork  has used a CES fu n c t io n  in  im p lem en ting  a neo

c la s s ic a l s p e c i f ic a t io n  f o r  e x p la in in g  in v e s tm e n t. Is  th e re  some way 

to  genera te  a "m arkup" p r ic e  s p e c i f ic a t io n  w h ich  has some re la t io n s h ip  

to  an u n d e r ly in g  CES p ro d u c tio n  fu n c tio n ?

^W .D . Nordhaus "Recent Developments in  P r ic e  D ynam ics," in  O tto  
E c k s te in , e d . ,  The Econom etrics o f  P r ic e  D e te rm in a tio n , (W ashington, D .C .: 
Board o f  Governors o f  th e  F edera l Reserve System, 1972).
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C onsider th e  p u re ly  fa c to r-a u g m e n tin g  fo rm  o f  th e  CES fu n c t io n  

under co n s ta n t re tu rn s  to  s c a le ,

(8 .1 0 ) X = { [o  ( t )  K p  +  [ 6 ( t )  L ] " P }  - 1 / P

where o i( t)  and @(t) are e f f ic ie n c y  indexes o f  c a p i ta l  and la b o r ,  and 

where

- p  =  [ 1  -  1 / a  ] and a  = th e  e la s t i c i t y  o f  s u b s t i tu t io n .

Note f i r s t  th e  om iss ion  o f  m a te r ia ls  as sepa ra te  in p u t ;  i . e .  X 

he re  is  r e a l gross p ro d u c t o r ig in a t in g .  There is  l i t t l e  e m p ir ic a l 

ev idence re g a rd in g  the  p a r t ia l  e la s t i c i t i e s  o f  s u b s t i t u t io n  between 

K o r  L versus in te rm e d ia te  in p u ts .  A re c e n t s tu d y  by  D avid  Humphrey 

f o r  s ix  m a n u fa c tu rin g  s e c to rs  (u s in g  a D lew e rt c o s t fu n c t io n )  found 

o n ly  one case o u t o f  12 where th e  p r im a ry  fa c to r - in te rm e d ia te  in p u t  

e la s t i c i t i e s  were s t a t i s t i c a l l y  d i f f e r e n t  from  z e ro , b u t  K and L were 

s u b s t itu ta b le  in  every c a s e . ^  The s e p a r a b i l i t y  re s u lts  o f  t h is  s tu d y  

suggests th a t  e x is t in g  tw o - in p u t c a p i ta l- la b o r  s u b s t i tu t io n  e la s t i c i t i e s  

a re  p ro b a b ly  n o t b ia se d  by e x c lu d in g  in te rm e d ia te  in p u ts  from  th e  

e s t im a t io n .  Such a f in d in g  im p lie s  th a t  a d o l la r  in c re a s e  in  th e  c o s t 

o f  In te rm e d ia te  in p u ts  s h i f t s  th e  lo n g -ru n  average c o s t cu rve  by p re 

c is e ly  a d o l la r  —  the  s tanda rd  L e o n t le f  case.

■^David B. Humphrey, ’’E stim ates o f  F a c to r^ In te rm e d ia te  S u b s t i tu t io n  
and S e p a r a b i l i t y , "  Southern Economic J o u rn a l, V o l.  41, No. 3 , (January 
197 5 ), pp. 531-534.
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Under p e r fe c t ly  c o m p e tit iv e  fa c to r  and In p u t m arke ts , Ferguson
WL

has shewn th a t  th e  ra te  o f  change o f  la b o r 's  r e la t iv e  sh a re , s /s  (s « p ^ ,
18

Is

(8 .1 1 ) s /s  -  -  [ ( l - s )  (a -1  ) / a ]  [a /  a+ K /K) -  ( 3* / 3  +  L /L )  ]

I f  fa c to r  augm enta tion Is  assumed to  proceed a t  a c o n s ta n t ex

p o n e n t ia l ra te  where

9 •
a /a  ■ A^ and 3/3 “  t^ien ( 8 . 11) reduces to

( 8. 12) s /s  -  -  ( l - s )  [ (  a -  1/ a  ] [ k / k  -  ( * 2 - A ^ ]  

where k  *  K /L .

In  the  case o f  a®1 , r e la t iv e  shares a re  c o n s ta n t from  (8 .1 2 ) .  I f

a < 1 and £ /k  0 , then r e la t iv e  shares a re  co n s ta n t i f  th e  b ia s  o f  the

te c h n o lo g ic a l change ( A2 -  A^) matches th e  grow th o f  th e  c a p i ta l- la b o r

r a t io .  As Ferguson d escrib es  t h is  case, " r e la t iv e  shares w i l l  rem ain

c o n s ta n t i f ,  and o n ly  i f  the  decrease in  th e  r e la t iv e  demand f o r  la b o r

a t t r ib u ta b le  to  c a p i ta l  u s in g  te c h n o lo g ic a l p rog ress  i s  e x a c t ly  o f f s e t

by the  decrease in  th e  r e la t iv e  q u a n t ity  o f  la b o r  a t t r ib u ta b le  to  c a p i ta l

19deepening and in e la s t ic  s u b s t i t u t i b i l i t y .

■I Q
C.E. Ferguson, "N e o c la s s ic a l Theory o f  T e c h n ic a l P rogress and 

R e la t iv e  F a c to r  S h a re s ." Southern Economic J o u rn a l, V o l.  34, No. 4 , 
( A p r i l  1968), p . 497.

19I b id , p . 493



319

For the  man u fa c tu r in g  s e c to r  as a w hole  and in  most tw o - d ig i t  

in d u s t r ie s  3 /s  ove r th e  p o s t-w a r p e r io d  has a s m a ll p o s i t iv e  v a lu e . As 

an a p p ro x im a tio n  to  ( 8 . 12) we may take  s on th e  r ig h t  hand o f  ( 8 . 12) 

as equa l to  i t s  mean v a lu e , (s ) and o b ta in :

(8 .1 3 ) s /s  =• v [ k / k  -  ( \ 1 -  * 2) ]  

where v  = - ( 1  -  s ) [ a -  1) /  a ]

In te g ra t in g  (8 .1 3 ) we o b ta in

(8 .1 4 ) lo g  s *  v [ lo g k  - ( X - X ) t ] + C
1 2

where C is  a co n s ta n t o f  in te g r a t io n .

I f  we re tu rn  to  the  p ro d u c tio n  fu n c t io n  in  (8 .1 0 ) w ith  fa c to r  

augm enta tion  a t  e x p o n e n tia l ra te s  we have,

-P _p ,/p
(8 .1 5 ) X -  [ ( a e K) + g e z L ]

°  o

Assuming p e r fe c t ly  c o m p e tit iv e  fa c to r  m arke ts , the  f i r s t  o rd e r 

c o n d it io n  f o r  c o s t m in im iz a t io n  is

( — ^o) “ P 1+0
(8 .1 6 ) Ft /F  -  [ 0 /  a -  C 1 *  ] (K /L ) *  w / r

L K o

S ince th e  c a p i ta l- la b o r  r a t i o  is  th e  d e c is io n  v a r ia b le  o f  the  

f i r m ,  (8 .1 6 ) is  rea rranged  to  g iv e .

Taking  logs  o f  b o th  s id e s  o f  (8 .1 7 ) and s u b s t i tu t in g  in to  (8 .1 5 ) 

we o b ta in  th e  fo llo w in g  e xp re ss io n  f o r  s :
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(8 .1 8 ) lo g  s -  v  [ a  lo g  7  +  (1  - a  ) lo g  3Q/a -  a [%2 - X ^ ]  t  ] +  C

wL 
pX’R e c a ll in g  th a t  S = “ ip, then  a va lue-added p r ic e  markup (o v e r u n i t

la b o r  c o s t)  is

(8 * 19) J  "  £ l  ■ ^ 7 ^ -  “  f <w / r * t lm e >

S p e c if ic a l ly ,

( 8 . 20) lo g  ^  = a Q + a i  lo g  w / r  +  c ^ t  

where s  -  v a ,  and *■ v  a [X 2 -  X^]

The re a d e r shou ld  b e a r in  m ind th a t  e q u a tio n  (8 .2 0 ) i s  an approx-* 

im a tio n  to  the  markup ove r la b o r  cos ts  when fa c to r  q u a n t i t ie s  a re  f u l l y  

a d ju s te d  to  any change in  th e  w a g e -re n ta l r a t i o .  Thus, i t  i s  a lo n g -ru n  

re la t io n s h ip  w h ich may n o t  be observed a t  any p a r t ic u la r  t im e . E qua tion

( 8 . 20) does, however, show th a t  th e re  is  a r o le  f o r  th e  w a g e -re n ta l r a t io  

and f o r  a t im e  tre n d  in  a markup s p e c i f ic a t io n .

The tre n d  v a r ia b le  from  th e  d e r iv a t io n  above serves to  measure the  

b ia s  o f  th e  te c h n o lo g ic a l change; how ever, tim e  may a ls o  p ic k  up 

changing in d u s try  m arket s t ru c tu re  as w e l l  as p o s s ib le  e f fe c ts  o f  

im p o rt c o m p e tit io n .

In  th e  s h o r t  ru n , (8 .2 0 ) may n o t h o ld ,  as w e l l ,  because o f  demand 

e f fe c ts  and d e v ia t io n s  o f  a c tu a l la b o r  p r o d u c t iv i t y  from  th e  c o s t-  

m in im iz in g  le v e l  o f  p r o d u c t iv i t y .  In  a d d it io n ,  th e re  a re  s h o r t - ru n  

dynamic e f fe c ts  o f  wage ra te  changes a p a r t fo rm  th e  lo n g e r - ru n  a d ju s t

ments to  o p tim a l fa c to r  p ro p o r t io n s .  A s p e c i f ic a t io n  e x p la in in g  th e
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va lue-added p r ic e  in c o rp o ra t in g  the  elem ents ju s t  d iscussed  would be the  

fo l lo w in g :

(8 .2 1 ) lo g  p^ s#a o+ a 1 lo g  ( w / r ) t + o t2 tim e  4 -a ^  D e m a n d ^  ̂ lo g  (wL*/X)

+ « 5 lo g  (L /L * )  + o tg° 8 ^wt / wt - i ^

where L * is  the  " e q u il ib r iu m "  la b o r  in p u t  a ss o c ia te d  w ith  Xt . The co

e f f i c ie n t  on the te rm  L /L * ,  in d ic a te s  the  e x te n t to  w h ich s h o r t - r im  

d e v ia t io n s  in  p r o d u c t iv i t y  from  e q u il ib r iu m  a re  passed fo rw a rd  in to  

p r ic e s .  I f  we assume th a t  changes in  " e q u il ib r iu m "  u n i t  la b o r  c o s ts ,

c e te r is  p a r ib u s , a re  f u l l y  r e f le c te d  in  p r ic e s  (a^ » 1) ,  then upon 
_X

add ing  lo g  to  bo th  s id e s  o f  ( 8 . 21) and c o lla p s in g  te rm s, we o b ta in :

(8 .2 2 ) lo g  = 3 + 3 ,  lo g  ~  +  tim e  + 3„ Demand +  3, 7 —wL o x r  2. 3 4 i i

+ 3g lo g  (wt /w t _ 1)

I f  s h o r t- ru n  p r o d u c t iv i t y  d e v ia t io n s  do n o t show up in  p r ic in g  

d e c is io n s , then  3̂  w i l l  be u n i ty .  To the  e x te n t th a t  a c tu a l p r o d u c t iv i t y  

has some e f f e c t ,  3̂  w i l l  be le s s  than  one. 3 ^ may be g re a te r  than one i f  

p r o d u c t iv i t y  d e v ia t io n s  serve  as a p roxy f o r  excess demand and to  the  

e x te n t th a t  they r e f le c t  the  e f fe c t  o f  f ix e d  cos ts  on observed p r o f i t  

m arg ins . One w ould  g e n e ra lly  expect 65 to  be n e g a tiv e , as f irm s  a d ju s t 

to  changes in  wage ra te s  o n ly  a f t e r  a la g .  However, i f  changes in  mark

ups a re  keyed to  n e g o tia te d  wage changes, then may presum ably be 

p o s i t iv e .
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E m p ir ic a l S p e c if ic a t io n

There a re  s e v e ra l more issu e s  to  be d iscussed  b e fo re  we can p ro 

ceed to  the  e s t im a t io n  o f  (8 .2 2 ) .  The f i r s t  i s  s im p ly  the  p re c is e

d e f in i t io n  o f  the  dependent v a r ia b le .  We have taken  ^  to  be
wL

/ q GPO -  in d i r e c t  bus iness taxes -  IVA

GPO = Gross P roduct O r ig in a t in g  

IVA = In v e n to ry  V a lu a tio n  A d justm ent 

MHE = Manhours o f  employees, and 

MHP = Manhours o f  se lf-e m p lo ye d

The s u b tra c t io n  o f  IVA is  In s p ire d  by  the  d is c u s s io n  o f  W il l ia m

Nordhaus in  a re c e n t a r t i c le  in  the  B rook ings Papers on Economic
20

A c t iv i t y  (1 9 7 4 :1 ). The Commerce Departm ent makes th e  in v e n to ry

v a lu a t io n  ad jus tm en t in  o rd e r to  measure p r o f i t s  on th e  b a s is  o f  the

replacem ent c o s t o f  in v e n to r ie s .  Nordhaus w r ite s  "Perhaps the  W a ll

S tre e t J o u rn a l exaggerated when i t  a s se rte d  th a t  most businessmen have

never heard  o f  IVA; i t  seems s a fe r  to  assume th a t  most o f  them base

t h e i r  a c tu a l c a lc u la t io n s  o f  p r ic e s ,  s a le s , and p r o f i t s  on h i s t o r i c a l
21c o s t ,  w hatever t h e i r  knowledge o f  IVA. Nordhaus argues througjh a 

s im p le  example th a t  a t y p ic a l  f i r m  is  u n l ik e ly  to  be aware o f  what 

f r a c t io n  o f  any y e a r 's  r e tu rn  is  genuine and what f r a c t io n  was c a p i ta l  

g a in s .

» MU.t
t

^ W i l l ia m  D. Nordhaus, "The F a l l in g  Share o f  P r o f i t s , "  B rookings 
Papers on Economic A c t iv i t y  (1 9 7 4 :1 ), pp. 169-219.

21I b id . , p . 180.
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In  p roceed ing  to  ana lyze  th e  markup r a t io  f o r  n o n f in a n c la l corpo

r a t io n s ,  he then  re d e fin e s  c u r re n t d o l la r  v a lu e  added to  a "b u s in e s s - 

man's b a s is "  by s u b tra c t in g  th e  IVA. The new ( t y p ic a l l y  h ig h e r ,  s in c e  

the  IVA is  n o rm a lly  n e g a tiv e  w ith  r is in g  p r ic e s )  v a lu e  added is  used to  

d e fin e  a new d e f la to r  by d iv id in g  in to  i t  u n a ffe c te d  c o n s ta n t-d o lia r  

o u tp u t .

Th is  p rocedure  is  fo llo w e d  he re  s in c e  i t  makes sense n o t to  in c lu d e
22

the  IVA as p a r t  o f  a b e h a v io ra l r e la t io n s h ip .  In  th e  in te g ra te d  m odel, 

o u r measure o f  annua l c o rp o ra te  p r o f i t s ,  by in d u s t r y ,  w i l l  s t i l l  im p l ic 

i t l y  be the  NIA concept o f  "c o rp o ra te  p r o f i t s  p lu s  IV A " s in c e  we e v a lu a te  

m a te r ia l cos ts  a t  t h e i r  c u r re n t annual average. S ince we b u i ld  in to  the  

model f ix e d  la g s  in  p a ss ing  th rough  m a te r ia l c o s ts , th e  ex an te  p r o f i t  

markups as p ro je c te d  in  these equ a tions  w i l l  d i f f e r  from  th e  ex p o s t 

"c o rp o ra te  p r o f i t s  p lu s  IVA" depending upon th e  ra te  o f  i n f l a t i o n  o f  

m a te r ia l c o s ts .

The ad jus tm en t to  the  denom inator o f  (8 .2 3 ) im p lie s  th a t  in  d e te r

m in in g  u n i t  la b o r  costs  in  s e c to rs  where se lf-em p lo ym en t i s  la rg e ,  we 

have im puted to  these s e lf-e m p lo ye d  the  same wage ra te  as employees.

The second p o in t  w h ich  we have n o t addressed thus f a r  i s  how to  

s p e c ify  demand p ressu re  in  (8 .2 2 ) .  There appear to  be th re e  cand ida tes  

f o r  "Demand" th a t  a re  c u r re n t ly  (o r  p o te n t ia l ly )  generated as p a r t  o f  

the  INFORUM s tanda rd  m odel.

The f i r s t  is  some fu n c t io n  o f  observed r e a l o u tp u t. The p a r t ic u la r  

c o n s tru c t io n  chosen he re  i s  the  r a t io  o f  o u tp u t to  a th re e -y e a r  moving

22The tra d e  s e c to rs  a re  an e x c e p tio n  to  t h is  tre a tm e n t; t h e i r  
s p e c ia l case Is  d iscussed  a long  w ith  the  e s t im a t io n  r e s u l t s .
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average o f  o u tp u t (Q/AVEQ). T h is  q u a s i - f i r s t  d i f fe re n c e  o f  o u tp u t 

perfo rm ed g e n e ra lly  b e t te r  than  th e  s im p le  y e a r - to -y e a r  change in  some 

p re lim in a ry  re g re s s io n s . There is  always th e  danger o f  e n co u n te rin g  

id e n t i f ic a t io n  problems w ith  t h is  measure, as the  change in  observed 

o u tp u t may a r is e  from  e i th e r  movements in  the  demand curve o r  supp ly  

curve (o r  b o th ) .  A p re fe ra b le  measure i s ,  o f  cou rse , th e  change in  

demand a t  the  c u r re n t  p r ic e  (o r  "e xcess" demand), b u t  measurement o f  

such an e n t i t y  has u s u a lly  in v o lv e d  the  use o f  p roxy  v a r ia b le s  w h ich 

the  r e a l model does n o t gen e ra te . I t  can be argued th a t  demand curves 

may be s u f f i c ie n t l y  in e la s t ic  in  the  s h o r t - ru n  th a t  we can s a fe ly  ig n o re  

t h is  p rob lem . Whether t h is  be the  case o r  n o t ,  we s h a l l  fo l lo w  the  

p ra c t ic e  o f  p re v io u s  re sea rche rs  and c o n s id e r th e  use o f  observed 

o u tp u t change as a fa c to r  in f lu e n c in g  th e  s iz e  o f  p r ic e  markups.

The second measure is  t h e o r e t ic a l ly  p re fe ra b le  s in c e  i t  takes 

In to  account the  supp ly  s id e  o f  the  model. I t  i s  s im p ly  the  r a t io  o f  

c u r re n t r e a l o u tp u t to  equipment c a p i ta l  s to c k  (Q /K ). S tocks o f  equ ip 

ment f o r  88 in d u s t r ie s  a re  a v a ila b le  from  1947 th rough  th e  fo re c a s t

23p e r io d  o f  the  s tanda rd  INFORUM m odel. The a g g re g a tio n  is  s u f f i c ie n t  

to  p ro v id e  sepa ra te  s e r ie s  f o r  about 30 In d u s tr ie s  o f  th e  income m odel, 

in c lu d in g  each o f  the  21 m a n u fa c tu rin g  s e c to rs .

We expec t Q/K to  be h ig h ly  c o r re la te d  w ith  o u ts id e  measures o f  

"c a p a c ity  u t i l i z a t i o n , "  b u t would expect to  f in d  cases where these  move

ments d i f f e r e d .  The prob lem , a g a in , w ould  be to  fo re c a s t  c a p a c ity  u t i l i 

z a t io n ,  i f  i t  were in c o rp o ra te d  in to  th e  markup e q u a tio n s . For the

^ S to c k s  o f  s t ru c tu re s  a re  a v a ila b le  f o r  o n ly  a few in d u s t r ie s ;  
o n ly  one s e r ie s  is  used f o r  a l l  s t ru c tu re s  in  m a n u fa c tu rin g .
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moment, we a re  in te re s te d  in  adequacy o f  u s in g  e x c lu s iv e ly  the  INFORUM 

da ta  base to  genera te  ou r demand v a r ia b le .

The t h i r d  source  as a measure o f  demand-supply d is e q u i l ib r iu m  is  

the  s to c k  o f  in v e n to r ie s  and th e  d e r iv e d  In v e n to ry  change. Both changes 

in  in v e n to r ie s  and th e  r a t io  o f  in v e n to r ie s  to  o u tp u t (o r  sh ipm ents) have 

been used by p re v io u s  resea rche rs  in  s tu d y in g  p r ic e  b e h a v io r . The use o f  

In v e n to r ie s  a re  m entioned as more o f  a p o te n t ia l  o f  the  f u l l  m odel, ra th e r  

than  b e in g  c u r re n t ly  a v a i la b le .  The da ta  on in v e n to ry  s to cks  by p ro d u c t 

a t  t h is  w r i t in g  extends from  o n ly  1960-1972, and th e re  a re  p la n s  to  re 

v is e  s u b s ta n t ia l ly  the  m ethodology fo r  g e n e ra tin g  th e  h i s t o r i c a l  d a ta . 

C ons id e ring  the  tem porary n a tu re  o f  the  c u r re n t  in v e n to r ie s  d a ta , i t

seemed w ise  to  de lay  te s t in g  demand measures re la te d  to  in v e n to r ie s
24in te n s iv e ly  in  th e  p r ic e  equ a tions  h e re .

E q u il ib r iu m  Manhours

As a f i n a l  s tep  b e fo re  (8 .2 2 ) can be e s tim a te d  we need to  o u t l in e  

how we genera te  L * ,  th e  e q u il ib r iu m  le v e l  manhours a s s o c ia te d  w ith  the  

c u r re n t le v e l  o f  o u tp u t.  Two methods were used and th e  re s u lts  o f  b o th  

were te s te d  in  (8 .2 2 ) .  The f i r s t  method has a e s th e t ic  appea l s in c e  i t  

r e l ie s  d i r e c t ly  on th e  dynamics im p lie d  in  an e q u a tio n  e x p la in in g  th e  

Indus t r y  f s le v e l  o f  manhours. Such an approach has been used in  s e v e ra l 

macroeconomic models (BEA, W harton ). To em ulate th a t  p rocedure  the  

fo llo w in g  s im p le  s p e c i f ic a t io n  was e s tim a te d  f o r  each ( tw o - d ig i t  SIC)

24The change in  in v e n to r ie s  was t r i e d  in  th e  21 m a n u fa c tu rin g  
s e c to rs  f o r  a sample p e r io d  1961-1972, b u t  th is  measure p roved , on the  
w ho le , to  be i n f e r io r  to  s im p le  changes in  c o n s ta n t -d o lla r  o u tp u t.
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Income s e c to r  ( In  the  rem a inder o f  the  c h a p te r we r e fe r  to  t h is  as the  

" a u x i l ia r y "  e q u a t io n ) .

(8 .2 4 ) lo g  L *  -  aQ+ ax TIME58 + a2 TIME64 +  a3 lo g  a4 lo g

such th a t  a .  ■ 1 -  a , •3 4

and where L * = t o t a l  manhours employed by  s e c to r  i  ( in c lu d e s  n o n p roduc tion  

and s e l f  employed w o rk e rs , sou rce : N IA , same as d e scrib ed  

in  Chapter V I ) .

TIME58 ■ tim e tre n d  b e g in n in g  in  1958,

TIME64 = tim e tre n d  b e g in n in g  in  1964, and

Q* = unweighted sum o f  g ross o u tp u ts  in  income s e c to r  1 .

The c o n s t ra in t  on a^ and a^ in  th is  Koyck s p e c i f ic a t io n  ensure th a t

the  lo n g -ru n  e la s t i c i t y  o f  manhours w ith  re sp e c t to  o u tp u t is  u n i t y .  The

tim e  tre n d  b e g in n in g  in  1964 was in te n d e d  to  c a p tu re  c ru d e ly  the  slowdown

in  p r o d u c t iv i t y  th a t  occu rred  in  th e  aggregate  in  th e  m id -1960 ’ s .

The e q u il ib r iu m  le v e l  o f  manhours is  found by s e t t in g  ^ t
* i

bo th  equa l to  L t  . The v a r ia b le  L * /L  in  e q u a tio n  (8 .2 2 ) i s  then c a lc u -
* i

la te d  s im p ly  by d iv id in g  th e  observed le v e l  o f  manhours in to  L t  .

E qua tion  (8 .2 4 ) was e s tim a te d  from  1958 througjh 1974 f o r  each o f

the  21 m a n u fa c tu rin g  s e c to rs .  F o r o u r pu rposes, th e  e m p ir ic a l r e s u lts
2

were h ig jh ly  s a t is fa c to r y  w ith  most o f  the  R ! s in  the  range .90 -  .9 9 .

The speed o f  ad jus tm en t param eter, a ^ , was g e n e ra lly  around .3 ,  Im p ly in g

a mean la g  o f  about h a l f  a y e a r (mean la g  = — ) •  The s lo w e s t a d ju s t -
4

ment was in  Food and K ind red  P roducts  (a^ a .6 6 3 ) ,  and th e  fa s te s t  was 

in  E le c t r ic a l  M ach ine ry , (a^ ■ .0 7 ) .
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The o th e r  measure o f  L * /L  is  genera ted  w ith  much le s s  e f f o r t .  I t  

fo llo w s  th e  le a d  o f  p re v io u s  resea rche rs  in  ta k in g  a th re e -y e a r  ( i . e .  

c o n s is te n t w i th  a 12-q u a r te r )  moving average o f  p r o d u c t iv i t y  to  re p re s e n t 

"n o rm a l" o r  e q u il ib r iu m ,  p r o d u c t iv i t y .  L * /L  can then  be shown to  be 

a p p ro x im a te ly  equa l to  a c tu a l p r o d u c t iv i t y  d iv id e d  by t h is  m oving average. 

T h is  is  an app ro x im a tion  o n ly  because th e re  i s  u s u a lly  u n d e r ly in g  p ro 

d u c t iv i t y  grow th w h ich mades th e  moving average le s s  th e  " t r u e "  norm al 

p r o d u c t iv i t y  f o r  the  f i n a l  p e r io d  ( i . e .  th e  t h i r d  y e a r ) .  However, when 

p r o d u c t iv i t y  tre n d s  are  c o n s ta n t, t h is  d isc rep ancy  i s  a ls o  co n s ta n t and 

w i l l  be absorbed in to  the  c o e f f ic ie n t  on L * /L  i n  th e  e s t im a t io n .

A lth ough  th is  second p rocedure  is  le s s  a t t r a c t iv e  from  a theo

r e t i c a l  v ie w p o in t,  i t  makes the  s o lu t io n  p rocedure  f o r  th e  com plete model 

s u b s ta n t ia l ly  le s s  complex. H ie  ra tio - to -m o v in g -a v e ra g e  te rm  can be 

generated e a s i ly  w ith  the  re a l m ode l's  fo re c a s ts  o f  o u tp u t and manhours. 

The r e a l m ode l's  manhours equ a tions  are  n o t c u r re n t ly  o f  th e  Koyck 

v a r ie ty  and so the  p rocedure  used to  genera te  L *  w ou ld  d i f f e r  from  th a t  

de sc rib e d  h e re . M oreover, the  com puta tion  o f  L *  in  th e  r e a l model w ould  

add s ig n i f ic a n t  com puter requ ire m en ts  w h ich  a re  n o t e a s i ly  in c o rp o ra te d .

On the  o th e r  hand, u s in g  e q u a tio n  (8 .2 4 ) in  the  fo re c a s t  p e r io d  may 

genera te  le v e ls  o f  manhours q u ite  in c o n s is te n t  w ith  those  coming from  

the  more s o p h is t ic a te d  employment fu n c t io n s  in  th e  r e a l  m odel. On the  

b a s is  o f  these  p o in ts ,  o u r b ia s  is  toward u s in g  the  second method un less  

th e  e m p ir ic a l r e s u lts  a re  g re a t ly  i n f e r io r  to  those o f  th e  f i r s t .

E m p ir ic a l R e su lts

The e s t im a t io n  o f  the  markup e q u a tio n  (8 .2 2 ) was d iv id e d  in to  two 

s ta g e s : (1) m an u fa c tu rin g  and (2) nonm anu fac tu ring . The a v a i la b i l i t y
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as w e l l  as th e  r e l i a b i l i t y  o f  th e  da ta  was g re a te r  in  the  21 manufac

tu r in g  s e c to rs  and so most o f  th e  e f f o r t  was co n ce n tra te d  on manufac

tu r in g *

The i n i t i a l  f i t t i n g  o f  (8 .2 2 ) to  th e  m a n u fa c tu rin g  s e c to rs  le d  to  

the  d ropp ing  o f  s e v e ra l v a r ia b le s .  The f i r s t  i s  th e  change in  the  wage 

ra te .  In  o n ly  th re e  s e c to rs  was th e  s ig n  f o r  t h is  te rm  n e g a tiv e ; and 

in  o n ly  two was i t  s ig n i f i c a n t l y  ( a t  th e  10 p e rc e n t le v e l)  n e g a tiv e . 

Presum ably, th e  e f fe c ts  o f  lagged re a c tio n s  to  wage in c re a se s  on observed 

p r o f i t  m arg ins is  h ig h ly  a tte n u a te d  by th e  use o f  annual d a ta . One o f  

th e  s e c to rs  w ith  th e  c o r re c t  n e g a tiv e  s ig n  was M oto r V e h ic le s , w h ich  

cou ld  be e xp la in e d  by in fre q u e n t ad jus tm ents  in  p r ic e  (s a y , eve ry  model 

ye a r) where th e  t im in g  is  n o t keyed to  m a jo r changes in  wage ra te s .  The 

predominance o f  p o s i t iv e  s ig n s  on th e  wage change term s cou ld  be ex

p la in e d  by th e  a b i l i t y  (as w e l l  as c o n v e n tio n a l p ra c t ic e )  o f  th e  in d u s try  

to  key m a jo r p r ic e  changes to  wage changes o r ,  perhaps more l i k e l y ,  the  

fa c t  th a t  th e  wage i n f l a t i o n  ra te  i s  a p ro xy  f o r  m arke t c o n d it io n s .  I f  

the  l a t t e r  e x p la n a tio n  is  c o r re c t ,  we w ished n o t to  d i lu t e  th e  e x p la n a to ry  

v a lu e  o f  title a lre a d y  in c lu d e d  demand te rm  and so th e  wage change te rm  was 

o m itte d .

The r e la t iv e  fa c to r  p r ic e  term  (w /r )  was a ls o  dropped as a r e s u l t  

o f  i t s  e m p ir ic a l perform ance and s e v e ra l o th e r  c o n s id e ra t io n s . F i r s t ,  

f o r  most in d u s t r ie s  i t s  s im p le  c o r r e la t io n  w ith  tim e  was ve ry  h ig h  

(u s u a lly  exceeding .90) and t h is  fa c t  h e lp s  to  e x p la in  an unreasonable  

range o f  c o e f f ic ie n ts  th a t  was o b ta in e d  across in d u s t r ie s .  As we 

showed in  the  d e r iv a t io n  o f  ( 8 . 22) ,  t h is  c o e f f ic ie n t  sh o u ld  be fu n c t io n 

a l l y  r e la te d  to  th e  la b o r*s  share o f  v a lu e  added and th e  c a p i ta l- la b o r
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e la s t i c i t y  o f  s u b s t i tu t io n .  Using th e  approx im ate  v a lu e  o f  la b o r 's  

sh a re , many o f  th e  im p lie d  e la s t i c i t i e s  o f  s u b s t i t u t io n  were unreason

a b le . Some exceeded u n i ty  and o th e rs  were n e g a tiv e .

To have pursued a s u c c e s s fu l im p lem en ta tion  o f  th e  fa c to r  p r ic e  

r a t i o  w ould have re q u ire d , In  my o p in io n , undue resources a t  t h is  s tage  

o f  the  m ode l's  developm ent. In  a d d it io n  to  th e  e s t im a t io n  d i f f i c u l t i e s  

desc rib e d  above, th e re  is  a co n s id e ra b le  prob lem  in  s im p ly  d e f in in g  th e  

r e n ta l  r a te ,  r .  The com puta tion  o f th e  Jorgenson r e n ta l ra te  in  the  

c u r re n t INFORUM inves tm en t w ork re q u ire s  a v a lu e  f o r  th e  " r e a l "  ra te  o f  

in te r e s t  ( i . e .  " c a p i ta l  c o s t " ) . The method o f  im p u tin g  p r ic e  expecta

t io n s  on th e  b a s is  o f  d e c lin in g -w e ig h t averages o f  p a s t p r ic e  changes 

works s a t i s f a c t o r i l y  th rough  the  e a r ly  1970's ,  b u t  seems to  f a l l  a p a r t 

when the  1973-1975 p e r io d  is  added. The INFORUM inves tm en t w o rk , as o f  

th is  w r i t in g ,  is  about to  undergo e x te n s iv e  re v is io n ?  and th e  a p p ro p ria te  

e m p ir ic a l c o n s tru c t f o r  the  r e n ta l  ra te s  is  a t  th e  top  o f  the  l i s t  o f  

item s to  be in v e s t ig a te d .

I f  a more s a t is fa c to r y  r e n ta l  ra te  v a r ia b le  can be developed f o r  

the  inves tm en t e q u a tio n s , then  i t  shou ld  re c e iv e  a thorough te s t in g  in  

the  markup e q u a tio n s .

A lth ough  the  r e la t iv e  fa c to r  p r ic e  te rm  se rved  to  make th e  p r ic e  

equa tions  t h e o r e t ic a l ly  more a t t r a c t iv e ,  i t s  om iss ion  shou ld  have a 

m ino r e f fe c t  on th e  e q u a tio n 's  s h o r t - ru n  fo re c a s t in g  a b i l i t y .  What 

tre n d s  th e re  were in  t h is  v a r ia b le  a re , o f  co u rse , absorbed in to  th e  

tim e  tre n d  p ro p e r. As a r e s u l t ,  f o r  p e r io d s  up to  f i v e ,  s ix ,  o r  seven 

years  in to  th e  fu tu r e ,  one w ould  n o rm a lly  expect these  fa c to r  a d ju s t

ment e f fe c ts  on r e la t iv e  shares to  be s m a ll.
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S ince we w ished to  make f u l l  use o f  th e  a v a ila b le  da ta  w h ich  e x 

tended th rough  1974, some p ro v is io n  f o r  th e  p r ic e  and wage c o n tro ls  

p e r io d  (1971-1974) was re q u ire d . A f te r  some e x p e rim e n ta tio n  o f  a l te r n 

a t iv e  dummy v a r ia b le  s p e c if ic a t io n s  was made, th e  fo l lo w in g  s p e c i f ic a t io n  

was chosen and a p p lie d  u n ifo rm ly  to  a l l  s e c to rs :

1971: CNTROL = .17 

1972: CNTROL -  1.00 

1973: CNTROL -  1 .33  

1974: CNTROL -  1 .0

The r a t io n a le  f o r  the  va lues chosen d e r iv e s  from  s e v e ra l q u a r te r ly  

aggrega te  p r ic e  d e te rm in a tio n  s tu d ie s  w h ich  used va lu e s  o f  u n i ty  f o r  the  

dummy v a r ia b le  m easuring the  e f fe c t  o f  Phases I  and I I  (August 1971 -  

January 1973). These s tu d ie s  used the  ra te  o f  change o f  p r ic e s  as the  

dependent v a r ia b le .  Thus, in  co n ve rs io n  to  le v e ls  th e  c o n tro ls  program 

was modeled as a c o n t in u a l ly  dep ress ing  p r ic e  w ith  re s p e c t to  u n i t  la b o r  

cos ts  o ve r t h is  s ix r -q u a r te r  span. F o r Phases I I I  and IV , th e  assum ption 

here is  th a t  p r ic e  le v e ls  w ith  re s p e c t to  u n i t  la b o r  co s ts  rem ained con

s ta n t  a t  t h e i r  1972:4 v a lu e s . Thus, th e  sequences o f  (h y p o th e t ic a l)  

q u a r te r ly  dummies, b e g in n in g  In  1971:2 and end ing  in  1974:4 i s :

1,2,3,4,5,6, 6,6,6,6,6, 0,0,0.
Computing ca lenda r ye a r averages o f  these  va lu e s  and n o rm a liz in g  to  1972 

we o b ta in  th e  dummy v a r ia b le  a p p lie d  in  th e  re g re s s io n . For 1974 the  

presence o f  c o n tro ls  in  the  f i r s t  q u a r te r  was ig n o re d . A c c o rd in g ly , the  

g e n e ra l s p e c i f ic a t io n  th a t  was fo rm a lly  e s tim a te d  was th e  fo l lo w in g :

(8 .2 5 ) lo g  » b „  +b tim e  4b Demand +  b L * /L  + b A CNTROL °  wL 0 i  2 3 ^
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The re g re s s io n  re s u lts  f o r  (8 ,2 5 ) f o r  m a n u fa c tu rin g  a re  shown in  

Tab le V I I I - 3. Three equa tions a re  shown f o r  each in d u s t ry .  The f i r s t  

uses the  a u x i l ia r y  e q u a tio n , (8 .2 4 ) ,  to  d e fin e  th e  e q u il ib r iu m  manhours 

to  a c tu a l manhours r a t io .  The second e q u a tio n  d e fin e s  L * /L  w ith  a c tu a l 

la b o r  p r o d u c t iv i t y  d iv id e d  by th re e -y e a r  m on th ly  average o f  la b o r  p ro 

d u c t iv i t y .  The t h i r d  e q u a tio n  is  ou r f i n a l  e q u a tio n , to  w h ich  we a r r iv e

25by  c o n s tra in in g  s e le c te d  c o e f f ic ie n ts  o f  e q u a tio n  two.

The p re ce d in g  s ta tem en t im p lie s  th a t  we have chosen the  r a t i o - t o -  

moving average method o f  d e f in in g  o u r  manhour d is e q u i l ib r iu m  v a r ia b le .  

A lthough  th e re  a re  s e v e ra l Ins ta nces  where the  a u x i l ia r y  manhour equ a tio n  

approach Is  s u p e r io r ,  th e  r e s u lts  from  the  moving average p rocedure  are  

g e n e ra lly  s im i la r  and p ro v id e  e q u a lly  good f i t s .

We have n o t re p o rte d  p re lim in a ry  re g re s s io n s  w h ich  te s te d  the  

a l te r n a t iv e  demand v a r ia b le s  fo r  every s e c to r .  As Tab le  V I I I - 3 shows, 

the  ra t io - to -m o v in g  average o u tp u t te rm  was judged  s u f f i c ie n t l y  s u p e r io r  

to  use i t  as the  demand v a r ia b le  o n ly  f o r  A p p a re l, Lumber, and Rubber 

and M isce llan eous  P la s t ic s .  Th is  is  a fo r tu n a te  r e s u l t ,  and i t  means 

th a t  abnormal d e v ia t io n s  in  p r o f i t  shares w i l l  be e v e n tu a lly  eroded, 

as the  m ode l's  Investm en t e q u a tions  w ork tow ard m a in ta in in g  c o n s ta n t 

c a p i ta l- o u tp u t  r a t io s .

The most d ia p p o in t in g  aspect o f  th e  re s u lts  i s  th a t  i t  appears 

n e a r ly  im p o s s ib le  to  reach any c le a r - c u t  co n c lu s io n  about th e  e x te n t to  

w h ich c y c l ic a l  v a r ia t io n s  in  the  markup a re  due to  d e v ia t io n s  between 

a c tu a l and s ta n d a rd  co s ts  (as re p resen ted  by L * /L )  ra th e r  than  d i r e c t

The c o n s tra in ts  Imposed a re  e x p la in e d  in  th e  fo l lo w in g  s e c t io n  
d e s c r ib in g  th e  e m p ir ic a l r e s u lts  by In d u s try .
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PRI CE KARKUP EQUATIONS FOR HANUFAC IURI KE
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PRI CE H t R K I P  ECU AUCK S FOR KA NUMC TURING
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1ABLE V I I I - 3  

PRICE MARKUP EQUATIONS FOR MANUFACTURING

• TYPE CONST TINE OENAND L * /L CONTRU RSQ S.E. 0-U

• • • » ! • » » •
1. HANUFACTURINS INDUSTRIES
Q/K • 284 • 001 - .0 4 7 -•1 8 5 • 059 • 443 •0244 2*71

1 t . o r i ( . I t l 1 .SHI f .5 9 ) I t . 9 M
Q/K • 379 • 002 - •1 0 1 • 070 • 042 •0247 2.T4

« 1.751 1 1.081 t .911 t *3 ? l 1 1 .57)
Q/K .331 • 001 - .0 9 4 • 275 • 000 • 300 •0274 I . S I

« 1 .4 0 1 - 1 1 .751 f  . 7 9 ) 8 1.391 1 .001

^ fo te i

The th re e  re g re s s io n s  f o r  each in d u s t ry  a re i
(1) L * /L  d e f in e d  In  a u x i l i a r y  e q u a tio n , 8 .2^» see t e x t
(2 )  L * /L  d e f in e d  by u s in g  r a t i o  t o  moving average
( 3 ;  " F in a l"  e q u a tio n  u s in g  L*/h from (2 )  and c o n s tra in in g  c e r ta in  

c o e f f ic ie n ts

I

Kft
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p re ssu re  o f  demand. The l i k e l y  source  o f  the  prob lem  is  the  c o l l i n e a r i t y  

between these  two v a r ia b le s  and th e re  a re  s e v e ra l in s ta n c e s  where even 

s ig n  changes occu r w ith  a l te r n a t iv e  d e f in i t io n s  o f  th e  manhour d is 

e q u il ib r iu m  te rm . The c o e f f ic ie n ts  on L * /L  a re  g e n e ra lly  le s s  than 

.4  w h ich  on the  face  o f  i t ,  suggests th a t  60 p e rce n t o f  any a c tu a l 

u n i t  la b o r  c o s t d e v ia t io n  is  passed in to  the  va lue-added p r ic e .  B u t in  

many o f  these same in d u s t r ie s  the  c o e f f ic ie n t  on Q/K i s  h ig h ly  s i g n i f i 

c a n t,  and the  evidence seems to  be th a t  Q/K serves v e ry  adequa te ly  as 

a p roxy  f o r  s h o r t- ru n  p r o d u c t iv i t y  d e v ia t io n s  as w e l l  as an in d ic a to r  

o f  demand p re s s u re . Of cou rse , th e  e q u a tions  he re  are  es tim a te d  from  

annua l data  and i t  is  n o t c le a r  to  what e x te n t we can compare d ie  r e s u lts  

w ith  p re v io u s  q u a r te r ly  fo rm u la t io n s . That i s ,  s tu d ie s  w h ich  have in 

d ic a te d  th a t  l i t t l e  o f  the  q u a r te r ly  d e v ia t io n  o f  a c tu a l u n i t  la b o r  

c o s t from  s tanda rd  u n i t  la b o r  c o s t is  passed in to  p r ic e s  may n o t be o f  

much h e lp  in  sugg es ting  the  a p p ro p r ia te  c o e f f ic ie n ts  f o r  a s im i la r  

annual s p e c i f ic a t io n .  We would g e n e ra lly  expect th a t ,  as th e  tim e  

p e r io d  is  leng thene d , lo n g -ru n  and s h o r t - ru n  u n i t  la b o r  cos ts  w ould  

converge and more o f  the  a c tu a l u n i t  la b o r  c o s t w ould  show up in  the  

o u tp u t p r ic e .

E m p ir ic a l R e su lts  by In d u s try

We tu r n  n e x t to  exam in ing some o f  the  re s u lts  in  more d e t a i l .  We 

w i l l  be e s p e c ia l ly  concerned to  see to  w hat e x te n t these  e s tim a te s  are 

c o n s is te n t w i th  s e v e ra l o f  th e  q u a r te r ly  WPI in d u s try  s tu d ie s .
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Food and K ind red  P roducts ( 8) Is  u n fo r tu n a te ly  one o f  th e  s e c to rs  

f o r  w h ich  th e  re s u lts  appear more p la u s ib le  w ith  L * /L  d e fin e d  In  th e  

a u x i l ia r y  manhours e q u a tio n . We have l e f t  the  demand v a r ia b le  n e g a tiv e , 

as I t  appears th a t  th e re  Is  some percen tage  ( ra th e r  than  d o l la r  f o r  

d o l la r )  markup b e h a v io r w ith  re s p e c t to  raw fa rm  commodity p r ic e s .  That 

I s ,  in  s h o r t  crop  years ( f o r  in s ta n c e , 1966), fa rm  p r ic e s  a re  abnorm a lly  

h ig h  and the  p r o f i t  m arg ins o f  p rocesso rs  a re  p o s i t iv e ly  r e la te d .  Of 

cou rse , r e a l o u tp u t is  lo w , (and thus Q/K) and t h is  w ou ld  e x p la in  the  

n e g a tiv e  c o e f f ic ie n t  o b ta in e d . The p r ic e  c o n t r o l  dummy is  s ig n i f ic a n t  

f o r  b o th  d e f in i t io n s  o f  L * /L  and in d ic a te s  va lue -added  p r ic e s  were 

squeezed about two p e rcen t in  1972.

The r e s u lts  f o r  Food are  c o n s is te n t w ith  those  o b ta in e d  by E c k s te in  

and Wyss. They found o n ly  in p u t  p r ic e s  to  be s ig n i f ic a n t  in  t h e i r  re 

g re s s io n  e q u a tio n  and s ta te  th a t  in d u s try  "seems to  fo l lo w  a c o m p e tit iv e  

m o d e l."  That i s ,  t h e i r  r e s u lts  were c o n s is te n t w i th  a " s ta b le  demand 

curve  o r  r e la t iv e ly  f l a t  demand c u rv e , and l i t t l e  measurable m arket 

d is e q u i l ib r iu m ."  In  s p i te  o f  the  low  percen tage  o f  v a r ia n c e  e xp la in e d  

by  o u r f i n a l  e q u a tio n , we shou ld  p o in t  o u t th a t  th e  markup r a t io  remained 

ve ry  s ta b le  (c o n s is te n t w ith  a f l a t  su p p ly  cu rve ) in  th e  la s t  few yea rs  

o f  the  da ta  p e r io d . S im ply p u t ,  th e re  was l i t t l e  v a r ia n c e  to  be ex

p la in e d . The average markup from  1967-1974 (e x c lu d in g  c o n tro ls  y e a r 

1972) was 1 .361 w ith  a s tanda rd  d e v ia t io n  o f  o n ly  .004 .

Tobacco (9)

Both E a r l and Eckste in-W yss f in d  tobacco to  fo l lo w  a s o -c a lle d  

" t a r g e t - r e tu m "  p r ic in g  p o l ic y .  That i s ,  p r ic e s  respond p r im a r i ly  to

Food and K in d re d  P roducts (8)
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in d u s try  p r o f i t s .  In  p e rio d s  where p r o f i t s  a re  lo w , th e  f irm s  a c t to  

ra is e  p r ic e s .  They absorb cos ts  in  p e r io d s  when p r o f i t s  a re  h ig h .

Our e q u a tio n  was n o t designed to  te s t  f o r  such b e h a v io r and i t  

seems to  show th e  c o n tra ry :  th e  markups respond p o s i t iv e ly  (and s ig n i

f ic a n t ly )  to  changes in  the  o u tp u t - c a p i ta l r a t i o .  There i s ,  however, a 

s tro n g  p o s i t iv e  tim e  tre n d , c o n s is te n t w i th  the  Eckste ln-W yss r e s u l t s ,  

w h ich may be r e f le c t in g  changes in  m arket s t ru c tu re  o r  p ro d u c t m ix .

T e x t i le  M i l l  P roducts  (10)

The L * /L  terms in  T e x t i le  M i l l  P roducts  d is p la y e d  pe rve rse  be

h a v io r  i n  th a t  they  were o n ly  w eakly c o r re la te d  w ith  bo th  th e  dependent 

v a r ia b le  and Q /L. There were s e v e ra l s u b s ta n t ia l re s id u a ls  in  the  

a u x i l ia r y  manhours e q u a tio n , w h ich c o u ld  n o t be e x p la in e d . A c c o rd in g ly , 

L * /L  was dropped and Q/K in  th e  f i n a l  s p e c i f ic a t io n  serves b o th  as a 

demand p ressu re  in d ic a to r  and a p roxy  f o r  s h o r t - ru n  p r o d u c t iv i t y  

d e v ia t io n s .  C apac ity  u t i l i z a t i o n  used as a demand measure in  the  

Ecksteinr-Wyss re s u lts  was h ig h ly  s ig n i f ic a n t  ( t  *  5 .1 )  which i s  con

s is te n t  w i th  the  r e s u lts  h e re . The p r ic e  c o n tro ls  dummy is  s t a t i s t i c a l l y  

s ig n i f ic a n t  in  t h is  s e c to r .  Q/K in c re a se d  by  .07 from  1971 to  1972 w h ile  

the  markup f e l l  from  1.284 to  1 .271 .

A p pa re l (11)

A p pa re l is  one o f  the  le a s t  con ce n tra te d  o f  the  m a n u fa c tu rin g  

in d u s t r ie s .  E c k s te in  and Wyss found i t  to  conform  to  a c o m p e tit iv e  

p r ic in g  m odel; o n ly  in p u t  p r ic e s  were s ig n i f ic a n t  in  t h e i r  re g re s s io n . 

L ik e w is e , we found no m easurable demand In f lu e n c e  on p r ic e  markups in  

ou r r e s u lts  h e re . As in  th e  case o f  Food, th e  in d u s try  seems to  ope ra te
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a lo n g  a f a i r l y  e la s t ic  supp ly  cu rve . The range o f  markups was o n ly

.035 (1 .117  in  1958, 1.152 In  1966); th e  s ta n d a rd  e r ro r  o f  the
2

re g re s s io n  i s  o n ly  .0139 In  s p ite  o f  th e  low  R .

Lumber and Wood P roducts (12)

In  s p i te  o f  te s t in g  a number o f  a l te r n a t iv e  demand and o u tp u t 

v a r ia b le s ,  th e  re s u lts  f o r  Lumber rem ain a p r i o r i  u n s a t is fa c to ry .  The 

m a jo r problem  is  the  b e h a v io r  o f  the  L * /L  te rm ; l t  remained s i g n i f i 

c a n t ly  n e g a tiv e  in  a l l  o f  th e  s p e c if ic a t io n s  te s te d . A re la te d  prob lem  

shows up in  INFORUM la b o r  p r o d u c t iv i t y  e q u a tions  in  th a t  p r o d u c t iv i t y  

r is e s  w ith  s h o r t - ru n  d e c lin e s  in  o u tp u t.  T h is  p rob lem  p e rs is ts  when 

th e  F ed e ra l Reserve p ro d u c tio n  in d e x  is  s u b s t itu te d  f o r  INFORUM's de

f la t e d  shipm ents s e r ie s  f o r  a measure o f  o u tp u t.

As a r e s u l t ,  we have made an e x c e p tio n  f o r  t h is  s e c to r  and have 

te m p o ra r ily  l e f t  In  th e  n e g a tiv e  c o e f f ic ie n t  f o r  L * /L .  H o p e fu lly ,  t h is  

e m p ir ic a l r e la t io n s h ip  w i l l  be s ta b le  enough to  a llo w  th e  e q u a tio n  to  

be used f o r  fo re c a s t in g  purposes. W ith  th e  d ropp ing  o f  th e  c o n tro ls  

dunmy, the  ra t io - to -m o v in g  o u tp u t te rm  approaches s t a t i s t i c a l  s i g n i f i 

cance. The s tro n g  in f lu e n c e  o f  the  tim e  tre n d  is  p ro b a b ly  p ic k in g  up 

lo n g -ru n  demand-supply s h i f t s  f o r  t h is  b a s ic a l ly  raw m a te r ia ls  In d u s try .  

E ckste in -W yss, and J o e l P o p k in ^  a ls o  re p o r t  s tro n g  tre n d  e f fe c t  in  

t h e i r  r e s u l t s .  Popkin s ta te s  th a t  " in  e q u il ib r iu m ,  w ith  c a p a c ity  

u t i l i z a t i o n  a t  i t s  mean, p r ic e s  d r i f t  upward a t  a ra te  o f  a lm ost one

26J o e l P opkin , "P r ic e  B e hav io r in  P rim ary  M a n u fa c tu rin g  In d u s t r ie s .  
1958-73, "NBER W orking Paper No. 136, June 1976.
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p e rc e n t p e r  y e a r . ”  T h is  is  n o t f a r  from  ou r va lue -added  p r ic e  tre n d  

o f  1 .4  p e rc e n t pe r yea r in  o u r f i n a l  e q u a tio n .

F u rn itu re  and F ix tu re s  (13)

The a l te r n a t iv e  fo rm u la tio n s  o f  L * /L  gave v e ry  s im i la r  r e s u lts  f o r  

f u r n i t u r e ;  b u t  u n fo r tu n a te ly  w ith  th e  in c o r r e c t  s ig n .  The s im p le  c o r

r e la t io n  between L * /L  ( a u x i l ia r y  e q u a tio n ) and th e  markup r a t i o  was 

o n ly  .097 ve rsus .770 between Q/K and th e  markup r a t i o .  As a r e s u l t ,

L * /L  was dropped from  the  f i n a l  s p e c i f ic a t io n .  The s tro n g  perform ance 

o f  Q/K in  th e  f i n a l  e q u a tio n  was n o t matched by E c k s te in  and Wyss. They 

found o n ly  la b o r  and m a te r ia l cos ts  to  be s ig n i f ic a n t  in  t h e i r  re p o rte d  

re g re s s io n .

Paper and A l l i e d  P roducts (14)

Paper is  one o f  th e  s e c to rs  in  w h ich  i t  i s  im p o s s ib le  to  d is t in g u is h  

th e  p r o d u c t iv i t y  d e v ia t io n  from  th e  demand e f fe c ts .  The s im p le  c o r re la 

t io n  between L * /L  (m oving-average) and Q/K i s  .742 . F o r th e  tim e  b e in g  

we have re s o r te d  to  s im p ly  o m it t in g  L * /L .  Tha t Q/K a ls o  r e f le c t s  demand 

p ressu re  is  suggested by th e  re s u lts  o f  b o th  Eckste in-W yss and P opkin .

They b o th  f in d  s ig n i f ic a n t  t - r a t io s  f o r  a c a p a c ity  u t i l i z a t i o n  v a r ia b le .

P r in t in g  and P u b lis h in g  (15)

P r in t in g  and P u b lis h in g  y ie ld s  s a t is fa c to r y  re g re s s io n  es tim a te s  

w ith  th e  e x c e p tio n  th a t  the  c o e f f ic ie n t  o f  L * /L  may be a b i t  to o  low .

P r ic e  da ta  f o r  th is  s e c to r  Is  u n a v a ila b le  from  th e  WPI, so p re v io u s  

s tu d ie s  have n o t in c lu d e d  i t .

27

27I b id . , p . 26.
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Chemicals and A l l ie d  P roducts  (16)

The a l te r n a t iv e  d e f in i t io n s  o f  L * /L  y ie ld  q u ite  d i f f e r e n t  r e s u lts  

f o r  Chem icals. On th e  fa ce  o f  i t ,  th e  f i r s t  e q u a tio n  in d ic a te s  th a t  th e  

markup f lu c tu a te s  s o le ly  as a r e s u l t  o f  p r ic e s  b e in g  keyed to  s tanda rd  

u n i t  la b o r  cos ts  —  demand p la ys  no r o le .  However, th e  speed o f  a d ju s t

ment param eter in  th e  a u x i l ia r y  manhours e q u a tio n  i s  im p la u s ib ly  h ig h ,  

.645. T h is  tw o -yea r Im p lie d  mean la g  is  q u ite  o u t o f  l i n e  w i th  th e  re s t  

o f  m a n u fa c tu rin g . I t s  r e s u l t  is  th a t  L * /L  f lu c tu a te s  over a w id e r  range 

than  in  most s e c to rs .  When L * /L  is  d e fin e d  by means o f  th e  moving average 

o f  p r o d u c t iv i t y ,  th e  demand te rm  e n te rs  s ig n i f i c a n t l y .  T h is  r e s u l t  is  

c o n s is te n t  w i th  th e  demand e f fe c ts ,  v ia  c a p a c ity  u t i l i z a t i o n  v a r ia b le s ,  

found by  Ecksteinr-W yss, E a r l,  and Pop k in .

S ince th e  L * /L  te rm  seems too  low  in  v e rs io n  (2) , we c o n s tra in e d  

i t  to  .25 in  the  f i n a l  e q u a tio n . T h is  reduces th e  f i t  o n ly  s l i g h t l y .

P e tro leum  R e fin in g  (17)

The re p o rte d  p r o f i t s  o f  th e  P e tro leum  R e fin in g  s e c to rs  have 

f lu c tu a te d  w id e ly  ove r th e  sample p e r io d  and t h is  Is  r e f le c te d  in  th e  

higjh s ta n d a rd  e r r o r  o f  o u r e q u a tio n . We have p a id  no s p e c ia l a t te n t io n  

to  t h is  s e c to r  as gross o u tp u t p r ic e s  f o r  re f in e d  p e tro le um  p rodu c ts  (and 

f u e l  o i l )  a re  s p e c if ie d  exogenously In  th e  p r ic e  m odel.

Rubber and M isce llan eous  P la s t ic s  (18)

Th is  s e c to r  d is p la y s  more p la u s ib le  c o e f f ic ie n ts  and a b e t te r  f i t  

when L * /L  is  d e fin e d  w ith  th e  ra t io - to -m o v in g  average approach. I t  i s  

d i f f i c u l t  to  compare th e  r e s u lts  he re  w i th  those  o f  E c k s te in  and Wyss.

They found s ig n i f ic a n t  c a p a c ity  u t i l i z a t i o n  e f fe c t ,  b u t  a ls o  a n e g a tiv e
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c o e f f ic ie n t  on the  change In  sh ipm ents. The l a t t e r  I s  r a t io n a l iz e d  on 

grounds th a t  th e  h ig h e r  p r o d u c t iv i t y  r e s u lt in g  In  a p o s i t iv e  change In  

shipm ents is  r e f le c te d  In  lo w e r p r ic e s .  Such an e f f e c t ,  i f  i t  e x is ts ,  

a ls o  occurs in  th is  e q u a tio n  in  th a t  about h a l f  o f  any p r o d u c t iv i t y  

d e v ia t io n  ( fro m  th re e -y e a r  moving average) i s  passed in to  p r ic e s .

L e a th e r and L e a th e r P roducts  (19)

There Is  o n ly  a s l i g h t  c o r r e la t io n  between L * /L  and Q/K; as a 

r e s u l t ,  L * /L  Is  dropped from  th e  e q u a tio n . The demand te rm  is  h ig h ly  

s ig n i f ic a n t ,  a ltho ugh  i t s  m agnitude is  s m a lle r  than  f o r  most manufac

t u r in g .  T h is  s e c to r  was n o t In c lu d e d  in  any o f  th e  q u a r te r ly  s tu d ie s  

to  w h ich  we have been com paring.

S tone, C lay and Glass P roducts  (20)

The r e s u lts  f o r  S tone, C lay , and G lass a re  reasonab ly  c o n s is te n t 

w ith  those  o b ta in e d  by  Eckste in-W yss and P opk in . N e ith e r  found im p o rta n t 

demand p re ssu re  e f fe c ts  f o r  t h is  in d u s try  and th e  demand te rm  in  ou r 

e q u a tio n  Is  n o t p a r t ic u la r ly  s tro n g . The L * /L  c o e f f ic ie n t  o f .555 is  

th e  h ig h e s t o f  any in  m a n u fa c tu rin g  and in d ic a te s  th a t  much o f  th e  

p r o f i t  f lu c tu a t io n s  a re  due to  s h o r t - ru n  p r o d u c t iv i t y  e f fe c ts .  The fa c t  

th a t  t h is  is  a heterogenous s e c to r  a lm os t p rec lu des  th e  in te r p r e ta t io n  

o f  the  h e f ty  n e g a tiv e  tre n d  o f  one p e rc e n t p e r  y e a r .

P rim ary  M e ta ls  (21)

Much o f  th e  d i f f i c u l t y  i n  a c h ie v in g  reasonab le  r e s u lts  f o r  t h is  

s e c to r  may l i e  in  a g g re g a tio n  o f  ir o n  and s te e l  w i th  p r im a ry  n o n fe rro u s  

m e ta ls . The m arket s t ru c tu re s  a re  q u ite  d iv e rs e  among th e  t h r e e - d ig i t  

S IC 's  co m p ris in g  th is  c a te g o ry . In  any e v e n t, a l te r n a t iv e  d e f in i t io n s



o f L * /L  le a d  to  v e ry  u n s ta b le  r e s u l t s .  Jfy d is p o s i t io n  is  to  p re fe r  the  

f i r s t  e q u a tio n  w h ich  a t t r ib u te s  to  th e  e n t i r e  s e c to r  s ta n d a rd  c o s t 

p r ic in g  b e h a v io r  — > demand p la y s  no r o le .  S ince we have decided to  use 

the  ra t io - to -m o v in g  average method o f  d e f in in g  L * /L ,  th e  f i n a l  e q u a tio n  

c o n s tra in s  i t s  c o e f f ic ie n t  to  be a modest .2 5 . T h is  may be on th e  lo w  

s id e ,  b u t even th is  p rocedure  y ie ld s  a s u b s ta n t ia l d e te r io ra t io n  o f  the  

re g re s s io n  f i t .

F a b ric a te d  M eta ls  (22)

F a b ric a te d  m eta ls  shows v e ry  c o n s is te n t b e h a v io r  w ith  re s p e c t to  

a l te r n a t iv e  d e f in i t io n s  o f  L * /L .  W ith  e i th e r  d e f in i t io n ,  th e  Q/K te rm  

dom inates th e  p r o d u c t iv i t y  d e v ia t io n ;  we have l e f t  L * /L  In  th e  f i n a l  

re g re s s io n  in  s p i te  o f  i t s  low  t - s t a t l s t i c .  E c k s te in  and Wyss aggre

ga ted  th is  in d u s try  w ith  In s tru m e n ts  and, s l i g h t l y  c o n tra ry  to  these 

r e s u l t s ,  found c a p a c ity  u t i l i z a t i o n  to  have o n ly  b o rd e r l in e  s ig n if ic a n c e .  

The tim e tre n d  in  o u r e q u a tio n  is  s m a ll,  b u t h ig h ly  s ig n i f ic a n t .  Be

cause the  p rodu c ts  o f  t h is  in d u s t ry  a re  q u ite  v a r ie d  in  t h e i r  c a p i ta l  

In te n s i t y  and hom ogeneity , no In te r p r e ta t io n  can be made f o r  t h is  r e s u l t .

M ach ine ry , Except E le c t r ic a l  (23)
2In d u s try  (23) d is p la y s  one o f  th e  h ig h e s t  R *s o f  any "non—tre n d in g ”  

s e r ie s  o f  ou r sam ple. As w ith  F a b ric a te d  M e ta ls , th e  r e s u lts  a re  r e la 

t i v e l y  in s e n s i t iv e  to  th e  d e f in i t io n  o f  L * /L  and th e  demand and produc

t i v i t y  d e v ia t io n  c o e f f ic ie n ts  a re  s im i la r .

E le c t r ic a l  M achinery (24)

U n fo r tu n a te ly  (and u n e x p e c te d ly ) , th e  r e s u lts  f o r  t h is  in d u s try  

d id  n o t  match th e  v e ry  s a t is fa c to r y  re s u lts  o f  in d u s t r ie s  (22) and (2 3 ) .
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As in  F a b ric a te d  M eta ls  and N o n -e le c t r ic a l M ach ine ry , th e re  a re  h ig h  

markups In  the  mid 1960f s . However, ou r demand term  does n o t c o r re la te  

w e l l  th e  y e a r - to -y e a r  movements o f  th e  markup, e s p e c ia l ly  a jump from  

1.220 to  1 .303  between 1964 and 1965.

E c k s te in  and Wyss found in  t h e i r  q u a r te r ly  w ork th a t  th e  co

e f f i c ie n t  on wages was more than  tw ic e  the  p ro p o r t io n  o f  wages in  

p ro d u c tio n  c o s ts . They s ta te  th a t  "A p p a re n tly  th e  in d u s try  keys i t s  

p r ic e  changes to  wage c h a n g e s W e  found no ev idence o f  such a 

phenomenon in  o u r e a r ly  re g re s s io n s  em ploying th e  change in  com pensation. 

In  a d d it io n ,  they  found a s ig n i f ic a n t  e f fe c t  o f  c a p a c ity  u t i l i z a t i o n  

on o u tp u t p r ic e s .

A p o s s ib le  e x p la n a tio n  f o r  th e  d is c re p a n c ie s  in  these r e s u lts  Is  

th e  q u a l i t y  o f  b o th  the  WFI and p r o f i t  d a ta . The p r o f i t  da ta  he re  

p ro b a b ly  need f u r th e r  exam in a tion  in  l i g h t  o f  s e v e ra l s u s p ic io u s - lo o k in g  

jum ps. Perhaps, th e re  a re  some c la s s i f ic a t io n  o r  e n te r p r ls e ^ to - e s ta b lls h -  

m en t-ad jus tm en t problems w ith  th e  BEA d a ta . The measurement problem s 

w ith  th e  WPI f o r  t h is  s e c to r  a re  p a r t ic u la r ly  acu te  and th e re  is  th e  

l ik e l ih o o d  o f  d ive rgence  between tra n s a c tio n s  and l i s t  p r ic e s .

T ra n s p o rta t io n  Equipment and Ordnance (25)

T h is  s e c to r  i s  one o f  the  few in  w h ich  we f in d  a s ig n i f ic a n t  der» 

d in e  in  th e  goodness o f  f i t  w ith  th e  use o f  th e  moving average approach 

f o r  d e f in in g  L * /L .  Even s o , th e  r e s u lt in g  e q u a tio n  i s  s a t is fa c to r y  w ith  

a h ig h ly  s ig n i f ic a n t  demand c o e f f ic ie n t  (a lth o u g h  i t s  s iz e  i s  n o t la r g e ) . 

The p ro d u c ts  o f  t h is  in d u s try  do n o t le n d  them selves to  easy p r ic e  

measurement. There is  no coverage o f  t h is  s e c to r  by  th e  WPI. O b v io u s ly ,
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th e re fo re ,  p re v io u s  s h o r t - ru n  p r ic e  s tu d ie s  have o m itte d  a n a ly s is  o f  

t h is  in d u s t ry .

M oto r V e h ic le s  (26)

In c o r re c t  s ig n s  were o b ta in e d  f o r  L * /L  under b o th  o f  o u r d e f in i 

t io n s  and so we have re s o r te d  to  c o n s tra in in g  i t s  c o e f f ic ie n t  a. p r i o r i , 

to  .2 5 . The o u tp u t - to - c a p ita l  r a t io  i s  a p o w e rfu l e x p la in e r  o f  the  

f lu c tu a t io n s  in  p r o f i t  m a rg ins ; i t  has the  la rg e s t  t - s t a t i s t i c  o f  any 

in d u s try  in  m a n u fa c tu rin g . A g a in , how ever, th e  s iz e  o f  t h is  c o e f f ic ie n t  

cannot be In te rp re te d  as meaning th a t  p r ic e  b e h a v io r  i s  h ig h ly  s e n s it iv e  

to  demand. There is  a v a r ie ty  o f  ev idence th a t  such is  n o t th e  case f o r  

th is  o l ig o p o l i s t i c  in d u s t ry .  R a th e r, th e  Q/K v a r ia b le  dom inates th e  

p r o d u c t iv i t y  d e v ia t io n  te rm , s in c e  Q/K se rves as (1 ) a p roxy  f o r  the  

l a t t e r ,  ( 2) a p roxy f o r  th e  e f fe c ts  o f  o th e r  f ix e d  co s ts  on p r o f i t  

m arg ins ( i . e .  c y c l ic a l  changes in  "ove rhead" type  I/O  c o e f f ic ie n t s ) ,  

as w e l l  as (3 ) a measure o f  demand p re ssu re  in f lu e n c in g  o u tp u t p r ic e s .

There is  a s ig n i f ic a n t  n e g a tiv e  tim e  tre n d  o f  abou t two p e rce n t 

pe r y e a r in  the  markup r a t io .  I t  seems u n l ik e ly  th a t  t h is  tre n d  r e f le c t s  

a decrease In  c a p i ta l  in te n s i t y  o f  t h is  s e c to r ;  i t  i s  more p ro b a b le  th a t  

m arg ins have been squeezed due to  in c re a s in g  fo re ig n  c o m p e tit io n . As a 

r e s u l t  o f  th e  re c e n t d e v a lu a tio n s , one sh o u ld  d im in is h  th e  m agnitude 

o f  t h is  tre n d  f o r  lo n g -ru n  fo re c a s ts .

In s tru m e n ts  (27)

I t  appears l i k e l y  th a t  th e  Q/K v a r ia b le  dom inates th e  p r o d u c t iv i t y -  

d e v la t lo n  te rm  in  th is  s e c to r  f o r  th e  same reasons as l i s t e d  f o r  M otor 

V e h ic le s . We c o n s tra in e d  th e  c o e f f ic ie n t  on L * /L  in  th e  f i n a l  v e rs io n
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to  be ,250 w ith  o n ly  a s l i g h t  drop in  th e  R • T h is  s e c to r  I s  n o t w e l l  

sampled by th e  WPI and so p re v io u s  s h o r t - ru n  s tu d ie s  have u s u a lly  n o t 

in c lu d e d  i t .

M isce llan eous  M a n u fa c tu rin g  In d u s tr ie s  (2 )

We d id  n o t f in d  a s a t is fa c to r y  e q u a tio n  f o r  t h is  heterogenous 

s e c to r .  The most s ig n i f ic a n t  v a r ia b le  i n  th e  u n co n s tra in e d  v e rs io n s  

was d ie  p r ic e  c o n t ro l dummy —  b u t w ith  thfe In c o r re c t  s ig n .  D ropp ing  

th e  dummy v a r ia b le  In  th e  f i n a l  v e rs io n  g ive s  an e q u a tio n  th a t  has s m a ll 

p o s i t iv e  tre n d  and some s l i g h t  s e n s i t i v i t y  to  L * /L .  As one w ou ld  e xp e c t, 

t h is  s e c to r  has n o t been in c lu d e d  in  p re v io u s  s h o r t - ru n  in d u s t ry  p r ic e  

s tu d ie s .

N ontnanufacturing

For th e  nonm anufactu ring  s e c to rs  we have o n ly  a few in d u s t r ie s  

w ith  r e l ia b le  c a p i ta l  s to c k  d a ta . In  a d d it io n ,  f o r  th e  r e la t iv e ly  

la b o r  in te n s iv e  s e c to rs  (e s p e c ia lly  in  th e  s e rv ic e s ) , we m ig h t expect 

a t ig h t  la b o r  m arke t to  e x e r t  a g re a te r  in f lu e n c e  on p r ic e  b e h a v io r  than  

a c a p i ta l  c o n s t r a in t .  In  v iew  o f  th e  m a n u fa c tu rin g  r e s u l t s ,  we have 

assumed he re  th e  r a t io  o f  p r o d u c t iv i t y  to  i t s  th re e -y e a r  m oving 

average to  d e fin e  L * /L  a d e q u a te ly , and we d is p la y  in  T ab le  V I I I - 4  

a l te r n a t iv e  demand v a r ia b le s  (excep t f o r  C o n s tru c t io n ) . The f i r s t  l i n e  

f o r  each in d u s try  in  th e  ta b le  shows th e  c o e f f ic ie n ts  f o r  an e q u a tio n  

w ith  the  ra t io - to -m o v in g  average ( th re e -y e a r)  o u tp u t te rm  th a t  was 

used in  s e v e ra l o f  the  m a n u fa c tu rin g  re g re s s io n s . In  th e  second l in e ,  

we s u b s t i tu te  f o r  lo g  (Q/AVEQ) th e  unemployment r a te  f o r  men 25 and
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Q/AVEQ 1.075 • 002

8 3.131 8 .9 9 !
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4.06? - .3 2 0 - .0 3 3 • KO 9 .0781 .83
8 3.C8 1 8 .48 ) 8 .71)

4.060 - .3 3 3 - .0 3 3 • 609 .0780 .8 3
8 3.C8) 8 .5 0 1 8 .70 )

4svo

• 4 96 -*690 • 043 •228 •0591 1.64
8 .43) 8 .62 ) 8 .99)

1.394 -•1 3 9 .053 .300 .0563 1. 36
8 1.16) 8 »42) 8 t .? 5 )

1*019 - •0 9 0 •  000 .203 •0633 1*48
1 .82 ) 8 .25 ) 8 .00)



PRICE MARKUP EOUATIONS FDR HONHANUFACTURXNS

TABLE .

DEN, TYPE CONST TIME OEHANO L»/L CONTRL RSO S.E« O-H

38 ELECTRIC. 6 AS* 
O/AVEQ

UNEH25

8/K

• 90
and s a n it a r y

.435 
i *31)

• 970 
I  8*759

• 862 
124.141 .

SERVICES 
• 002 

1 t . o i r  . 
<••001

8 .431 
1 - . 0 0 1  
! .181

- .3 7 4  
1 .3 2 )  

1 .207
I  1.228 

•223 
1 3 .75J

2.734 
f  2*421 

1.934
0 3.051 

1.45?
1 3 .5 6 )

- . 0 3 7  
C 1 .2 1 )  

- •0 2 1  
f  .7 3 )  

- •0 0 8  
f  * !29

.*22

•7S2

•842

•0726

•0686•
•0547

•89

•9 2

•89

•

19 WHOLESALE TRADE
•

A  W P I
/

*

UNBJM25

* * 

• ' 3 3 9 !  
( 9 . 5 )  :

1
• « 0 0 6  

* t t . 3 )
. 1 5 ^ • 1678

' ( 3 U 2 )
1002* 

1 C.2V.
f . 0 7 9
( 7 . 9 )

• V 902 • 0 1 5 2

». *•

2 . 9 5

*p  pE TA Il TRADE

UNEM25 .1 9 2  ' 4 .001 '
( l» .6 )  ( . 6 )  ' ( 1 . 8 )
I

41 0ANKINO ANO CREDIT AGENCIES 
8/AVEQ

UNEM2S

0/AVE4

42 INSURANCE A8ENTS ANO BROKERS 
O/AVCQ -2 .5 ^ 7

« 1.318
VNEH25 

* ;  I
• 9/AVE9

I

. .*312 (1.0)
; . o o i
(•3>

• M l  *&57 i'b W
( 3 . 8 )  '  •

1 . 4 ? -

-2 *4 3 3 - • 0 1 9 -2 .8 2 4 11.613 - •0 3 3 •  T i l •0843 1 .49
9 1.191 8 4 .529 1 1.459 t  2 .781 « .419

.343 -*0 1 4 -2 .1 2 3 7.609 - •0 2 7 •  70S •0883 1.44
i  1.739 * 2 .079 « .689 8 2 . 6 t | I  .319

2.088 - •O f t * 1.4 42 1*000 - .0 0 5 •61$ * *1012 •87
1 1.641 1 3.251 1 1.259 1 . r n j 1 .0 5 ) •

162 
1.571 
• 192 

3*029

•000 
•041 

*•002 
• SS| 

••00 2  
•521

-2 .S 0 6  
t 1.439 

• •8 5 8  
« , s j i  

•000 
e .o o i

1*553
I f t . n i

• 272 
t .3 7 )  

<•66% 
I *6B|

• m
f  2.231 

•  105 
I  2.131 

•000 
I .001

ta
U iO

•4WJ .0*70  1*7 2

•409 .0502 X.50

•041 ’ . *0639 1.08
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TABLE V I I I - 0 

PRICE MARKUP E6UATI0NS FOR N0NHANUFACTURIN8

DEN* TYPE CONST TIME DEM* ND L<*/L CONTRL RSO S.F . o-w

• •
REAL ESTATE AND COMBINATION OFFICES

O/AVEO 0.693 - •0 0 7 i .8 0 9 1.085 - .1 0 6 • 722 • 9263 •68
f 2.021 1 1 .00) 1 .811 1 l . O l ) t 1.301

UNEM25 3.172 -•0 1 7 5.200 1.303 - .0 3 5 • 88Q • 6097 • 98
1 2** *791 1 3.751 « O.CO) ( 1.881 t .691

UNCM25 3.098 -•0 1 5 0.080- 1.256 - .0 5 3 • 872 • 6282 3.20
1 18.8B) 1 2 .06 ) ( 3 .2 3 1 t 1.721 1 l . t O I

• •
HOTELS AND OTHER LODGING PLACES

Q/AVEQ - .1 5 8 -•0 0 0 -•297 • 018 .032 •561 •0236 1.17
1 • 391 1 3.251 ( .811 t .00) ( 1 .26)

UNEH25 .206 -•005 • 581 - •2 5 0 .037 •563 •0235 1.30
t 3,901 t 3.061 1 .88 > 1 .7 5 | I 1.02)

UNEM25 • 185 -•0 0 5 • 0 86 • 103 .000 • 085 •0256 1.02
« 3.3EI I 2.051 ( .67) I . 0 I | ( .00)

• •
PERSONAL SERVICES

Q/AVEQ • 331 -•0 0 7 • 100 - .0 9 3 - .0 0 7 • 887 •0151 1*37
t i . o o i ( 5.301 t .631 t 7 .2 JI 1 .37)

UNEM’ S • 236 - •0 0 9 •622 - .5 6 3 • 006 • 901 • o io i 1.56
« 6.131 « 6.001 I 1*071 t 2 .6 5 | ( .31)

O/AVEO • 239 - .0 0 6 •nao • 000 - .0 2 6 • 800 •0177 , 1.39
t • 881 1 3.991 ( .30) ( . r o i 1 l.OO)

• •
NTSC. BUSINESS SERVICE*

Q/AVEQ • 931 - •0 0 3 • 56* - .0 6 7 • 009 •597 •0202 1.70
1 3.781 6 3.021 1 2.021 ( 1.90 1 8 .508

UNEH75 • 003 -•0 0 5 • 910 - .1 9 7 .028 • 510 •0222 l«06
1 9.501 « 3 .19 ) 1 1.731 I *93) ( 1.3B)

O/AVEO • 637 - .0 0 2 •293 • GOO • 000 •060 •0230 1.13
I 3.Q0I 1 2 .5 0 f 1 1.061 1 .n n j 1 .00)

•

• *
AUTOMOBILE REPAIR AND PARAGES •

O/AVEO • 7*0 • 000 •078 - •3 5 6 - .0 0 0 • 039 •0310 1*30
1 1,611 1 2.901 1 1.C5I 9 .70 ) < 1.52)

UNEH75 • 000 • 000 1*853 - •0 7 7 - . O i l • 733 •0217 1« 32
110,518 ( .009 ( 3 .82) ( .0 5 | 1 .FO)

UNEN2S • 388 •000 1.710 .080 - .0 1 0 .733 •0217 1.06
f 9.801 i  .131 0 3.07) 1 .5 2 1 1 .561

351
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PRICE MARKUP EQUATIONS FOR NONMANUFACTURlNB

TABLE VIII-<|

OEM. TYPE CONST TIME OEMANO L*fl CONTRL / RSO S.E. D-U

• • « i  •
«8 AMUSE KENT AND RECREATION !SERVICES

Q/AVEfi • 350 "•004 .071 • 274 r .0 3 9 • 592 •0356 1.39• ( .781 I 2.021 r .171 ( .781 ( 1.251
UNEM2S • 319 - •0 0 7 1*450 • 205 -•0 2 5 • 689 •0311 1*88

( 5.691 1 2.921 ( 1.P3 1 ( .711 ( .1*81
UNEM25 « 360 - •0 0 6 1.345 • 413 - .0 1 8 .715 •0298 1*76

1 5*471 ( 2.571 < 1.761 ( 1.26) 1 ;E 5 I

•  * » •  • * *
4 9 MEDICAL ANO OTHER HEALTH ISERVICES

6/AVEQ 1*028 - .0 2 1 .157 -•3 7 9 -•071 • 942 •04 98 •8 0
( .961 1 7.191 i .161 1 • * t» ( 1.841

UNEM2S 1.063 - .0 2 6 3.057 - .0 7 0 -•035 • 989 •0217 2*02
130.33 ! (21.891 ( 6.931 C .38 | ( 2.141

UNEH2S 1*061 - .0 2 6 3.080 • 000 - .0 3 3 • 989 •0220 2.05
(30.491 (22.731 ( 7 .P I ! ( • GC| ( 2.091

• » « • » » * * • •  • • •
sn fOUCATTONAL SERVICES t

Q/AVEfl • *»7S -•0 0 0 • 283 -•1 2 5 - .0 0 5 • 788 •003* 2*05
1 2.951 1 .7 4 ) ( 3.C6I ( l» 7 t  | f v1.261

UN£M?5 • 017 - .0 0 2 • 424 - .0 1 4 - .0 0 0 • 81S •0036 2*11
1 1.921 ( 5.821 i 3.511 ( • 301 ( .091

UNEM25 • 017 - •0 0 2 • 411 • 000 -•000 • 813 •0036 2*06
1 1.091 ( 5.841 i 3.631 ( •n n i ( .101

352
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o ld e r  In  th e  fo l lo w in g  fo rm : lo g  (1 .0  -  UNEM25) • A l l  o f  th e  equa tions  

were e s tim a te d  from  1958 th ro ugh  1974.

Transpo r t a t io n

Most o f  th e  t ra n s p o r ta t io n  s e c to rs  a re  re g u la te d  and so we w ould

expec t th e  f lu c tu a t io n s  In  fa c to r  shares to  r e f l e c t  m a in ly  s h o r t - ru n

p r o d u c t iv i t y  movements. T h is  was appa ren t f o r  o n ly  two in d u s t r ie s ;

R a ilro a d  (2 9 ) ,  and A i r l in e s  (3 3 ) .  In  th e  f i n a l  e q u a tio n  f o r  R a ilro a d s ,

the  L * /L  te rm  e x c lu s iv e ly  e x p la in s  the  f lu c tu a t io n s  i n  th e  markup. For

A i r l in e s ,  about h a l f  o f  th e  d e v ia t io n  o f  a c tu a l u n i t  la b o r  c o s t from  i t s

medium term  average is  passed In to  p r ic e s ,  b u t  t h is  s e c to r  d is p la y s ,  as

w e l l ,  an unexpected ly  h ig h  demand c o e f f ic ie n t .  The l a t t e r  phenomenon

may be due to  d i f f i c u l t i e s  in  d e f in in g  th e  r e a l  o u tp u t f o r  A i r l in e s .

H ie c u r re n t  source  is  a w e igh ted  average o f  pass e n g e r-ra ile s  and f r e ig h t

to n -m ile s  „ However, in  a re c e s s io n  one f in d s  th e  number o f  passenger*

m ile s  d e c l in in g  much more than  th e  number o f  schedu led  f l i g h t s ;  th u s ,

revenues a re  more e la s t ic  w ith  re s p e c t to  t h is  measure o f  o u tp u t than

a re  c o s ts . A c c o rd in g ly , p r o f i t  m arg ins a re  h ig h ly  s e n s it iv e  to  o u r

c o n s tru c te d  demand v a r ia b le ,  even i f  p r ic e s  remained s ta b le .

W ith  th e  e x c e p tio n  o f  P ip e lin e s  (3 4 ) ,  th e  r e s u lts  f o r  th e  rem a in -

in g  t ra n s p o r ta t io n  s e c to rs  a re  g e n e ra lly  p o o r. W ater T ra n s p o rta t io n  (32)

and T ra n s p o rta t io n  S e rv ices  (35) d is p la y e d  in c o r r e c t  s ig n s  on the

p r o d u c t iv i t y  te rm . We dropped L * /L  In  b o th  equ a tions  w ith  th e  most
2

d is a s tro u s  re s u lts  ( in  terms o f  R ) f o r  W ater T ra n s p o rta t io n . We leave  

th e  development o f  b e t te r  equ a tions  f o r  these  s e c to rs  to  fu tu r e  w o rk .
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F o r b o th  L o c a l,  Suburban, and Highway Passenger (3 0 ) ,  and T ru ck in g  

(3 1 ) ,  t i ie  employm en t r a te  (1 .0  -  UNEM25) as a demand v a r ia b le  perform ed 

b e t te r  than  th e  o u tp u t te rm . T h is  is  e s p e c ia l ly  th e  case in  S e c to r 30. 

The demand te rm  may be p ic k in g  up p r ic e  responsiveness in  b o th  these 

in d u s t r ie s  s in c e  s u b s ta n t ia l p o r t io n s  o f  each a re  n o t re g u la te d .

Communication and U t i l i t i e s

S a t is fa c to r y  equ a tions  were o b ta in e d  f o r  Telephone and Te legraph 

(36) and E le c t r ic ,  Gas, and S a n ita ry  S e rv ices (3 8 ) . F o r ( 3 6 ) ,  o u r hope 

was th a t  a c a p i ta l  s to c k  v a r ia b le  w ou ld  p ro v id e  th e  most e xp la n a to ry  

power as a demand te rm . T h is  was n o t th e  case and as Tab le  V l i l - 4  

shows; o u r f i n a l  e q u a tio n  uses th e  employment r a te .  F u r th e r  w o rk 'is  

p ro b a b ly  re q u ire d  to  de term ine th e  reason f o r  th e  f a i l u r e  o f  th e  Q/K 

v a r ia b le .

Trade

Two key s e c to rs  in  th e  model a re  w h o le sa le  and r e t a i l  t ra d e . The 

o u tp u t p r ic e s  f o r  the  tra d e  s e c to rs  a re  im p o rta n t l in k s  in  the  d e te rm i

n a t io n  o f  consumer p r ic e s  as we w i l l  d iscuss  in  C hapter IX  ( s e c t io n  5 ) •  

F o r b o th  o f  th e  tra d e  s e c to rs  we d e fin e d  v a lu e  added ---  i n  the  

com puting p r ic e  markup —  to  in c lu d e  th e  In v e n to ry  v a lu a t io n  ad ju s tm e n t. 

T h is  was done to  m a in ta in  c o n s is te n cy  w ith  th e  p u b lis h e d  I/O  ta b le s  where 

th e  sum o f  ( c u r re n t  d o l la r )  tra d e  m arg ins f o r  a l l  p ro d u c ts  i s  ba lanced  

to  equa l t o t a l  gross o u tp u t o f  t ra d e . The gross o u tp u t Of tra d e  in c lu d e s  

the  IV  A .

To approx im ate  the  e f fe c t  o f  th e  IVA, I  have in c lu d e d  s im p ly  th e  

change i n  the  o v e r a l l  WPI in  th e  equ a tions  f o r  W holesale tra d e  and R e ta i l
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tra d e . S ince these e q u a tions  were done s p e c ia l ly ,  o n ly  th e  f i n a l  e s t i 

mates a re  shewn in  Table V I I I - 4 .

I f  th e  p r ic e  change te rm  were o n ly  p ic k in g  up th e  IVA, tfcen we 

w ou ld  expect th e  s ig n  o f  i t s  c o e f f ic ie n t  to  be neg a tived  However, fo r :  

W holesale tra d e , th e  c o e f f ic ie n t  on th e  WPI i s  s ig n i f  ic a n t ly  p o s i t iv e « 

T h is  r e s u l t  suggests th a t  in  th e  s h o r t  ru n  p r o f i t #  in  W holesale tra d e  

a re  in f lu e n c e d  by th e  c o s t o f  goods f lo w in g  th ro ugh  w h o le sa le  tra d e  

channels • A lthough  th e  demand te rm  th e  employment" ra te  f o r  men 25 and' 

o ld e r ;  was s t a t i s t i c a l l y  in s ig n if ic a n t - ,  th e  p r ic e  change may. a ls o  be 

s e rv in g  as a demand p re ssu re  v a r ia b le .  P r o d u c t iv i t y  f lu c tu a t io n s :  do 

n o t show up in  p r ic e  b e h a v io r , th e  c o e f f ic ie n t  on L * /L  i s  n o t: s ig n ! - *  

f i c a n t ly  d i f f e r e n t  from  1. 0 .

S u rp r is in g ly ,  th e  e q u a tio n  f o r  R e ta i l  tra d e  tu tn e d  o u t to  be q u ite  

d i f f e r e n t .  The c o e f f ic ie n t  on WPI was - .4 4 1  and s t a t i s t i c a l l y  s ig n i

f ic a n t  a t  th e  5 p e rc e n t le v e l  o f  c o n fid e n ce . The employment r a te  has an' 

e l a s t i c i t y  o f  1 .8 4  and t i l l s  v a r ia b le ,  to o , i s  s ig n i f ic a n t  a t  th e  5 p e r^  

c e n t le v e l .  The e q u a tio n  catches e ve ry  tu rn in g  p o in t :  in  the: markup 

s e r ie s  w ith  the  e x c e p tio n  o f  1970-71. F o r th a t  I n te r v a l ,  th e  e q u a tio n  

p re d ic ts  a d e c lin e  from  1.152 to  1 .1 4 9 , w h ile  th e  a c tu a l markup rose  

from  1.154 to  1 .168 .

F inance and S e rv ices

The s e c to rs  in  f in a n c e  and s e rv ic e s  appear to  d is p la y  th e  same

v a r ia n c e  o f  f a i lu r e s  and successes as those  p re v io u s ly  d iscussed . S e c to r

42, Insu rance  Agents and B ro k e rs , is  th e  w o rs t o f  t h is  g roup . When we
2c o n s tra in e d  the  in d iv id u a l  c o e f f ic ie n ts  to  reasonab le  va lise , th e  R
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dropped to  a n e g l ig ib le  m agnitude. No e x p la n a tio n  comes to  m ind fo r  

t h is  u n s a t is fa c to ry  r e s u l t  and we s h a l l  le ave  the  development o f  a b e t te r  

e q u a tio n  to  fu tu re  w o rk . Banking and C re d it  Agencies a ls o  showed e q u a lly  

pe rve rse  c o e f f ic ie n ts  in  the  im c o n s tra in e d  v e rs io n ;  b u t  c o n s tra in ts  he re  

l e f t  th e  f i t  o f  th e  da ta  a t  a reasonab le  le v e l*  Most o f  ^he i n s t a b i l i t y  

o f  th e  markup comes from  th e  C re d it  Agencies and S e c u r ity  and Commodity 

B roke rs  w h ich  a re  agg rega ted  in to  t h is  s e c to r .

Reasonable equa tions  were e s tim a te d  f o r  the  o th e r  e ig h t  s e c to rs ,

(43) th ro ugh  (5 0 ) .  For a l l  b u t two o f  th e s e , th e  emplayident ra te  proved

to  be a more e f fe c t iv e  demand measure than  th e  o u tp u t d e v ia t io n .  T h is

was e s p e c ia l ly  th e  case in  Real E s ta te  (43) and Auto R e p a ir. F o r the  
-2l a t t e r ,  th e  R jumps from  .439 to  .733 w ith  th e  s u b s t i t u t io n  o f  

UNEM25 f o r  Q/AVEQ.

These s e c to rs  a ls o  d is p la y  l i t t l e  tre n d  movement w i th  the  excep

t io n  o f  (4 9 ) ,  M e d ica l and O the r H e a lth  S e rv ices  Our fo rm u la t io n  o f  

a markup s p e c i f ic a t io n  is  n o t  w e l l  s u ite d  to  t h is  p a r t ic u la r  s e c to r .

The markup c o n s is ts  p r im a r i ly  o f  th e  non co rpo ra te  Income o f  p r iv a te  

p h y s ic ia n s  and d e n t is ts .  T h is  m agnitude d id  n o t r is e  in  p ro p o r t io n  to  

th e  wage b i l l  as s a la r ie d  employees in  t h is  s e c to r  began re c e iv in g  la rg e  

wage in c re a se s  in  th e  l a t t e r  p a r t  o f  th e  1 9 6 0 's . S ince a la rg e  p a r t  o f  

these  wage Increases weire to  ach ieve  p a r i t y  w i th  o th e r  .se c to rs  ( i .  e. 

" o n c e - a n d - fo r - a l l " ) , th e  tre n d  c o e f f ic ie n ts  as estin fia ted fh o u ld  -p robab ly  

be d im in ish e d  f o r  lo n g -ru n  JEorecasts.
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EMPIRICAL IMPLEMENTATION: PRICE-WAGE SUBMODEL

W ith  th e  param eters o f  the  va lue-added p r ic e  markup equ a tions  

a v a ila b le  fro m  the  p re v io u s  c h a p te r, we can tu rn  in  t h is  ch a p te r to  de

s c r ib in g  the  mechanics o f  th e  com plete p rice -w age  system. Among the  

to p ic s  covered here a re  the  lin k a g e  o f  th e  p rice -w age  model to  th e  r e a l 

m odel, th e  s p e c i f ic a t io n  o f th e  la g s  in  th e  g ross o u tp u t p r ic e  r e la t io n s ,  

in d i r e c t  bus iness ta x e s , and th e  tre a tm e n t o f  exogenous p r ic e s .

9 .1  L inkage  to  th e  INFORUM R eal Model

As we m entioned i n  Chapter I ,  the  s o lu t io n  p rocedure  f o r  the  

com plete system  begun by G ilm a r t in  co n tin u e s  to  be fo llo w e d , meaning 

th a t  th e  p rice -w age  and r e a l  models a re  ru n  s e p a ra te ly . Some though t 

has been g ive n  to  s o lv in g  b o th  systems s im u lta n e o u s ly  on a y e a r-b y -y e a r 

b a s is ,  b u t th e  computer programming requ irem en ts  to  im plem ent such a 

fe a tu re  a re  enormous. P ro b a b ly , the  most d i f f i c u l t  p roblem  would be 

to  m a in ta in  th e  q u a r te r ly  d is e q u i l ib r iu m  n a tu re  o f  the  p rice -w age  model 

w i th in  th e  c o n fin e s  o f  th e  annual r e a l  m odel. A c c o rd in g ly , a t  t h is  stage 

o f  development i t  seems more p ruden t to  ru n  each model over a des igna ted  

fo re c a s t  p e r io d  o f  te n  to  f i f t e e n  years  in  sequence. A c o n s is te n t 

o v e r a l l  s o lu t io n  is  o b ta ined  i t e r a t in g  between b lo c k  s o lu t io n s  u n t i l  

o u tp u ts  and p r ic e s  a re  s ta b le  from  one i t e r a t io n  to  the  n e x t.

CHAPTER IX
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C hart IX -1  shows th e  m a jo r in fo rm a tio n  f lo w s  between th e  r e a l and 

p rice -w age  m odels. The m idd le  s e c t io n  shows the  v a r io u s  in te r p o la t io n ,  

a g g re g a tio n , and im p u ta t io n  procedures th a t  a re  re q u ire d  b e fo re  the  r e a l 

m odel1s o u tp u t can be used in  th e  p rice -w age  b lo c k .^

C o n s id e rin g  f i r s t  th e  unemployment r a te  in . box 1 , we have from  the

r e a l  model a te n  to  f i f t e e n  yea r " fo re c a s t"  o f th e  annua l o v e r a l l  un - 
2

employment r a te .  In te r p o la t io n  o f  th e  v a lu e s  w ith  o v e r la p p in g  ( f iv e -y e a r )  

p o ly n o m ia l fu n c t io n s  p ro v id e s  q u a r te r ly  e s tim a te s  (box 2 ) .  Both the  

a b s o lu te  wage-change equ a tio n s  and those e x p la in in g  r e la t iv e  wages use 

the  unemployment r a te  f o r  men 25 and o ld e r  (UNEM25). UNEM25 a ls o  serves 

as an in d i r e c t  excess demand measure in  many o f  th e  nonm anufactu ring  

p rice -m a rkup  e q u a tio n s . The la b o r  supp ly  s id e  o f  the  r e a l  model i s  now 

undeveloped, so UNEM25 is  now lin k e d  to  the  o v e r a l l  unemployment by 

s im p ly  s u b tra c t in g  a co n s ta n t from  th e  o v e r a l l  r a te .  A more s a t is fa c to r y  

tre a tm e n t w i l l  be pursued as e q u a tions  f o r  la b o r  fo rc e  p a r t ic ip a t io n  

a re  deve loped.

P roduc t o u tp u ts  (box 5) a re  used to  compute demand v a r ia b le s  in  

th e  p r ic e  markup e q u a tio n s  and in  com puting la b o r  p r o d u c t iv i t y .  The 

f i r s t  s tep  is  to  aggregate  th e  200 c o n s ta n t-d o lia r  o u tp u ts  to  the  f i f t y

^Most o f  these com puta tions a re  perform ed w ith  a separa te  computer 
r o u t in e  (REALQTR). Thus, these s teps  need n o t be repea ted  to  te s t  th e  
p rice -w age  system s e v e ra l tim es f o r  a s in g le  e x e c u tio n  o f th e  r e a l  model. 
The q u a r te r ly  va lu e s  a re  saved on mass s to ra ge  and a re  used in  the  p r ic e -  
wage ro u t in e  as th e y  a re  needed f o r  each success ive  q u a r te r .

2
The word fo re c a s t  is  in  quotes because we u s u a lly  m a n ip u la te  f i s c a l  

p o l ic y  ( im p l i c i t l y  o r  e x p l i c i t l y )  to  reach a ta rg e t  unemployment ra te  in  
th e  la t e r  yea rs  o f  th e  fo re c a s t.
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C hart IX -1
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s e c to rs  o f  th e  income model (box 6) .  The r a t i o  o f  c u r re n t  o u tp u t to  

a th re e -y e a r  m oving average o f  o u tp u t (Q/AVEQ) i s  form ed in  box 7 , and 

p o ly n o m ia l in te r p o la t io n  is  perform ed as in  th e  case o f  th e  unemployment 

r a te .

The com puta tion  o f  q u a r te r ly  o u tp u t /c a p i ta l  r a t io s  (Q/K) proceeds 

a b i t  d i f f e r e n t ly  s in c e  the  equipm ent s tocks  from  th e  r e a l model (box 8) 

a re  e n d -o f-y e a r  c o n s ta n t -d o l la r  s tocks  ra th e r  than  the  average over the  

y e a r. T h e re fo re , the  change in  c a p i ta l  s tocks  from  yea r to  yea r i s  

computed and then  in te rp o la te d  q u a r te r ly .  The r e s u l t in g  q u a r te r ly
4

increm en ts  a re  th e n  added to  the  "known" c a p i ta l  s to c k  a t  th e  end o f 

the  ye a r p r io r  to  the  base ye a r o f  th e  m odel. Q u a r te r ly  va lu e s  o f  Q/K 

a re  o b ta in e d  by s im p ly  d iv id in g  q u a r te r ly  o u tp u ts  (box 10) by the  

q u a r te r ly  c a p i ta l  s to c k s . W ith  th e  p re v io u s  q u a r te r ly  e s tim a te s  o f 

UNEM25 and Q/AVEQ a lre a d y  in  hand, we have now genera ted  th e  th re e  demand 

p re ssu re  v a r ia b le s  f o r  use in  the  p r ic e  markup e q u a tions  (box 12) .

The INFORUM r e a l  b lo c k  fo re c a s ts  manhours f o r  o n ly  88 s e c to rs  (matched 

w ith  th e  equipm ent in ves tm en t a g g re g a t io n ) . The p rice -w age  model 

re q u ire s  e s tim a te s  o f  p r o d u c t iv i t y  and manhours a t  th re e  d i f f e r e n t  

le v e ls  o f  a g g re g a tio n ; nam ely, one o f  100 s e c to rs  f o r  use in  th e  r e la t iv e  

wage e q u a tio n s , one o f  50 s e c to rs  f o r  th e  va lue-added p r ic e  markup 

e q u a tio n s , and one o f  200 s e c to rs  f o r  th e  g ross o u tp u t p r ic e  r e la t io n s .

-

As we m entioned p re v io u s ly ,  th e re  are  a c tu a l ly  o n ly  about 185 
s e c to rs ,  numbered from  1 to  200 ( i . e . ,  15 "em pty" s e c to rs ) .  For convenience, 
however, we s h a l l  c o n tin u e  to  speak o f  200 o u tp u ts , b e a rin g  t h is  f a c t  in  m ind.

4These s to cks  a re  generated as p a r t  o f  th e  e s t im a t io n  procedure  o f 
th e  in ves tm en t fu n c t io n s .

3
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We have been c a r e fu l to  m a in ta in  co n s is te n cy  between t o t a l  manhours 

( ra th e r  than  p r o d u c t iv i t y )  a t  th e  v a r io u s  le v e ls  o f  a g g re g a tio n . To 

b e g in  w i th ,  to  g e t employment a t  th e  200-s e c to r  le v e l ,  the  fo re c a s ts  

o f employment f o r  each o f  the  88 s e c to rs  in  box 13 i s  broken down in to  

i t s  subcomponent s e c to rs  (where needed) by assuming th a t  p r o d u c t iv i t y  

g row th  from  th e  base ye a r is  the  same f o r  each o f  th e  d e ta i le d  s e c to rs  

w i th in  one o f  th e  88 s e c to rs .  The p r o ra t io n  is  made by u s in g  a s e t o f  

base y e a r d e ta i le d  (a t  th e  200-s e c to r  le v e l)  em ploym ent-output r a t io s  

( in  box 1 4 ). Thus, the  manhours in  s e c to r  i  in  yea r t  i s  g ive n  by

where th e  summation on i  runs ove r th e  number o f 200-o rd e r  s e c to rs  w i th in  

th e  r e a l  m ode l's  employment s e c to r  j .

U sing e q u a tio n  (9 .1 )  i s ,  o f  cou rse , e q u iv a le n t to  say ing  th a t  we 

assume la b o r  p r o d u c t iv i t y  g row th  is  th e  same f o r  a l l  o u tp u t ( 200-o rd e r )  

s e c to rs  w i th in  th e  same employment s e c to r ,  a f t e r  a l lo w in g  f o r  s h i f t s  

in  th e  o u tp u t m ix . These d e ta i le d  manhours a re  then  aggregated in to  the  

100 s e c to rs  (box 17) and in to  th e  50 s e c to rs  (box 1 8 ). S im ila r  agg rega tions  

o f o u tp u ts  a re  then  used to  compute p r o d u c t iv i t y  a t  th e  5 0 -s e c to r  

a g g re g a tio n  (box 1 8 ).

The f i n a l  m a jo r p ie c e  o f  in fo rm a tio n  s u p p lie d  by th e  r e a l  model i s  

a m a tr ix  o f  in p u t-o u tp u t  c o e f f ic ie n ts ,  A (box 2 0 ). T h is  is  used d i r e c t ly  

in  th e  d e te rm in a tio n  o f  the  gross o u tp u t p r ic e s  in  box 16. The I /O  

c o e f f ic ie n ts  a re  n o t th e  same fo r  eve ry  y e a r , f o r  INFORUM p ro je c ts  change 

in  c e r ta in  p a r ts  o f  th e  base ye a r m a tr ix .  There i s  no a tte m p t to  in te r p o la te  

I /O  c o e f f ic ie n t  change q u a r te r ly ;  i . e . ,  th e  1977 p ro je c te d  annual m a tr ix

(9 .1 )
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is  used f o r  the  fo u r  ca le n d a r q u a rte rs  o f  1977 in  box 16. The p o te n t ia l  

f o r  d is c o n t in u i t ie s  in  the  gross o u tp u t p r ic e s  (from  th e  fo u r th  q u a rte r  

o f  th e  p re v io u s  ye a r to  th e  succeeding q u a r te r )  i s  s m a ll b o th  because o f 

th e  la g s  used th ro u g h o u t th e  p rice -w age  system and because c o e f f ic ie n t  

changes are  s low .

The feedback from  th e  p rice -w age  to  th e  r e a l  model is  much e a s ie r  

to  e x p la in .  The q u a r te r ly  g ross o u tp u t p r ic e s  a re  aggregated to  ca lenda r 

yea r averages (box 2 2 ). The most im p o rta n t use o f  th e  d isagg rega ted  

p r ic e  fo re c a s ts  in  the  r e a l  model i s  in  th e  consum ption e q u a tio n s . Up 

to  th e  p re se n t the  consum ption e q u a tions  have g e n e ra lly  been used in  

g ross o u tp u t p r ic e s  ( i . e . ,  W P I's) to  d e f in e  th e  r e la t iv e  p r ic e  te rm s.

A lth o u g h  th e  ru d im e n ta ry  r e t a i l  p r ic e  co n ve rs io n  scheme is  o p e ra t io n a l,^  

we have shown d o tte d  l in e s  emanating from  th e  r e t a i l  p r ic e  c o n v e rte r  

b lo c k  to  in d ic a te  th a t  r e t a i l  p r ic e s  a re  n o t y e t  used by th e  r e a l  m odel.

A t p re s e n t, th e  aggregate r e t a i l  p r ic e  is  used in  the  wage equ a tions  and 

to  d e f la te  p e rs o n a l incomes in  th e  income m odel.

The annua l gross o u tp u t p r ic e s  a re  used in  the  fo re ig n  tra d e  equ a tio n s  

and in  m o d ify in g  c e r ta in  " p r ic e - s e n s i t iv e "  I /O  c o e f f ic ie n ts .  Many o f  

these  c o e f f ic ie n ts  r e la te  to  energy s u b s t i tu t io n  o r to  mode o f  t ra n s p o r ta t io n .  

Because th e  b a s ic  energy p r ic e s  a re  pegged exogenously i n  th e  p rice -w age  

b lo c k ,  th e re  is  o n ly  v e ry  l im i te d  feedback on th e  p r ic e s  fro m  the  

c o e f f ic ie n t  changes th e y  cause.

9 .2 . Mechanics o f  th e  Gross O utput P r ic e  R e la tio n s

In  th e  p re v io u s  c h a p te r we p resen ted  in  d e t a i l  ou r e m p ir ic a l r e s u lts  

d e s c r ib in g  va lue-added markup b e h a v io r by tw o - d ig i t  income s e c to rs . We

"*See S e c tio n  9 .5 .



s ta te d  b r i e f l y  th a t  gross o u tp u t p r ic e s  would then  be determ ined by a 

c la s s ic a l  in p u t-o u tp u t  method, o r  im p l i c i t l y

(9 .2 )  p ( t )  -  f [ A ( t ) ,  p ( t ) ,  p ( t - l ) ,  v ( t ) ,  b ( t ) ]

where

p ■ v e c to r  o f  gross o u tp u t p r ic e s  

A = m a tr ix  o f  in p u t-o u tp u t  c o e f f ic ie n ts  

v  =» va lue -added  p e r u n i t  o f  o u tp u t

b = v e c to r  o f  in d i r e c t  bus iness taxes  p e r u n i t  o f  o u tp u t 

t  = tim e  s u b s c r ip t

I n  t h is  s e c t io n  we p u l l  to g e th e r  th e  v a r io u s  s tra n d s  d iscussed  in  

the  p re v io u s  ch a p te r and in  S e c tio n  9 .1  and weave o u r p rocedure  f o r  

fo re c a s t in g  p ( t ) .  In  o th e r  w ords, we d e s c r ib e  th e  fu n c t io n  f  in  

e q u a tio n  ( 9 .2 ) .

A lth o u g h  the  e v e n tu a l system  we w ish  to  o u t l in e  is  dynamic in  

c h a ra c te r ,  our p re s e n ta t io n  is  made s im p le r i f  we c o n s id e r f i r s t  a 

s im u ltaneous in p u t-o u tp u t  p r ic e  system . In  such a system , (9 .2 )  fo rm a lly  

may become:

(9 .3 )  p ( t )  -  £ p ( t )  +  [M ( t)  W (t) EOQ(t) E /Q (0) +  b ( t ) ]

where
A
W = d ia g o n a l m a tr ix  o f  la b o r  com pensation ra te s  (p e r manhour) by 

in d u s t ry
A
M => d ia g o n a l m a tr ix  o f  markup fa c to rs  to  be a p p lie d  to  a c tu a l u n i t  

la b o r  co s ts  to  cove r c a p i ta l  c o s ts , to  r e f l e c t  demand c o n d it io n s ,  

and to  account f o r  f lu c tu a t io n s  in  markups a r is in g  from  th e  fa c t  

t h a t  p r ic e s  may n o t f u l l y  a d ju s t  to  c y c l ic a l  p r o d u c t iv i t y  changes

363
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E/Q(0) = v e c to r  o f  la b o r  requ irem en ts  in  th e  base y e a r; manhours 

d iv id e d  by c o n s ta n t -d o lla r  gross o u tp u ts  

EOQ(t) = d ia g o n a l m a tr ix  o f  indexes o f la b o r  requ irem en ts  f o r  p e r io d  t  

p ,A ,b  *  have been d e fin e d  in  ( 9 .2 ) .

The d im e n s io n a lity  o f  each o f  these v e c to rs  i s  200 (and 200 x  200
A A A

f o r  M, W, and EOQ), w h ich  matches th e  number o f  s e c to rs  ( in c lu d in g  the  

f i f t e e n  o r  so un d e fin e d ) in  th e  r e a l  m odel. The maximum number o f 

independent v a lu e s  in  M (box 12 in  C hart IX -1 )  i s  o n ly  50. The in d e x
A

o f M ^ ( t)  f o r  in p u t-o u tp u t  s e c to r  1 is  the  same as th e  tw o - d ig i t  SIC 

s e c to r  to  w h ich  i  be long s . The same type  o f im p u ta t io n  i s  made in  the  

case o f  com pensation ra te s  by in d u s t r y ,  where th e  sp read ing  goes from  

th e  100 r e la t iv e  wage s e c to rs  to  the  200 in p u t-o u tp u t  s e c to rs  (box 24 

in  C hart IX -1 ) .

E q ua tion  (9 .3 )  i s  commonly w r i t t e n  as

p ( t )  = X  p ( t )  +  v ( t )

b u t ou r p re s e n ta t io n  here showed th e  va lue-added v e c to r ,  v ,  b roken down 

in to  the  p a r ts  in  w h ich  we fo re c a s t  i t .  Any fa c to r  in f lu e n c in g  an 

e lem ent o f  th e  d ia g o n a l m a tr ix  o f  markup fa c to rs  (M) o r  o f  th e  la b o r
A

com pensation ra te  m a tr ix  (W) o r  an in d i r e c t  bus iness ta x  ra te  (b^) w i l l  

r e s u l t  in  m ost, i f  n o t a l l ,  p r ic e s  chang ing .

M a te r ia l and Labor Cost Lags -  G eneral Issues

In  e q u a tio n  (9 .3 )  we assumed th a t  a l l  th e  e f fe c ts  o f  a change in  

any p r ic e  a re  f u l l y  worked o u t d u r in g  th e  tim e  in te r v a l  chosen f o r  

s o lu t io n .  S im ultaneous s o lu t io n s  a re  commonly employed in  models us in g  

annua l t im e  fram es. There a re  d i f f i c u l t  e s t im a t io n  problem s w ith  re sp e c t
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to  th e  lin k a g e s  between p r ic e s  and wages when annual o b s e rv a tio n s  are  

employed. To c ircum ven t the  s im u ltaneous e q u a tio n  b ia s  in  an es tim a ted  

annua l (aggrega te ) wage e q u a tio n , one may re s o r t  to  u s in g  o n ly  th e  lagged 

p r ic e  change. However, the  U .S . expe rience  in d ic a te s  th a t  a s ig n i f ic a n t  

amount o f  the  response o f  wages to  p r ic e s  occurs w i th in  one y e a r. There 

i s  a ls o  the  problem  o f  d e te rm in in g  the  e f fe c ts  on th e  o v e r a l l  p r ic e  le v e l  

f o r  c e r ta in  raw m a te r ia l p r ic e  in c re a se s  th a t  may occur in  th e  m idd le  

o f  a ca le n d a r y e a r.

The q u a r te r ly  tim e  in te r v a l  chosen f o r  t h is  model answers a number 

o f  these  problem s w ith o u t  becoming c o m p u ta tio n a lly  burdensome. The 

q u a r te r ly  tim e  p e r io d  has the  f u r th e r  advantage, as we have m entioned 

p re v io u s ly ,  o f  be ing  c o n s is te n t w ith  the  m a jo r i ty  o f p r ic e  and wage 

s tu d ie s  th a t  have been made.

A dynamic model o f  in te r in d u s t r y  p r ic e s  and wages c o n ta in s  fo u r  

types o f  lagged r e la t io n s h ip s :

(a) la g s  in  pass ing  m a te r ia l c o s ts  to  g ross o u tp u t p r ic e s

(b) la g s  in  pass ing  la b o r  co s ts  to  g ross o u tp u t p r ic e s

(c ) la g s  in  the  tra d e  s e c to r ;  i . e . ,  from  m a n u fa c tu rin g  to  r e t a i l  

p r ic e s

(d) la g s  between r e t a i l  (a n d /o r p o s s ib ly  m a n u fa c tu rin g  p r ic e s )  

and wages.

The la g s  in v o lv e d  in  (d ) have been tre a te d  q u ite  th o ro u g h ly  in  

Chapter V. Lags w i th in  th e  tra d e  s e c to rs  (c ) a re  d e a lt  w i th  in  

S e c tio n  9 .5 . The la g s  (a ) and (b) have re le va n ce  in  g e n e ra liz in g  

e q u a tio n  (9 .3 ) .  For ease o f  p re s e n ta t io n ,  l e t  us assume th a t  a l l  

s e c to rs  have id e n t ic a l  la g  d is t r ib u t io n s .  Thus, (9 .3 )  becomes:
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(9 .4 )  p ( t )
*1

i l o  (A p(;_ 1) +  M (t)  t 20 y ± W ( t - i )  EOQt _ 1 E/Q(0)

where

Ix ^ ,E y  -  1 .0

In  e q u a tio n  (9 .4 )  we have th e  d e s ira b le  fe a tu re  th a t  a o n c e -a n d -fo r-  

a l l  in c re a s e  in  a l l  wages by 0 p e rce n t e v e n tu a lly  r e s u lts  in  a r is e  o f  

a l l  p r ic e s  by 0 p e rc e n t, c e te r is  p a r ib u s . (F o r s i iD p l ic i t y ,  we assume 

here  th a t  b ( t )  = 0 . )  The sequence o f  s o lu t io n  v e c to rs  -  p ( t ) ,  p ( t + l ) ,  . . .  

p ( t+ n )  tra c e d  o u t by (9 .4 )  i s  analogous to  th e  f a m i l ia r  "ro u n d s " 

s o lu t io n  o f  th e  o u tp u t s id e  o f  th e  I /O  system . That i s ,  on the  f i r s t  

round o n ly  th e  d i r e c t  e f fe c ts  o f  in c rea sed  u n i t  la b o r  c o s ts  a re  r e f le c te d  

in  p r ic e s ,  on th e  second round i s  th e  a d d it io n a l e f fe c t  as these  o u tp u t 

p r ic e s  a re  f i r s t  r e f le c te d  in  m a te r ia l c o s ts ,  and so on. As opposed 

to  th e  s o lu t io n  o f  th e  r e a l  s id e , th e  "ro u n d s" here may be taken  to  

ro u g h ly  correspond to  a c tu a l tim e  in te r v a ls .

E q ua tion  (9 .4 )  in  c o n ju n c tio n  w ith  th e  wage fu n c t io n s  may a ls o  be 

shown to  genera te  p r ic e  i n f l a t i o n  ra te s  e x a c t ly  m atch ing  wage in f l a t i o n  

ra te s  ( c e te r is  p a r ib u s )  when th e  l a t t e r  a re  c o n s ta n t. D is e q u il ib r iu m  is  

now more b ro a d ly  d e fin e d  as th e  a c c e le ra t io n  o r d e c e le ra t io n  in  e i th e r  

wages o r p r ic e s  in d e p e n d e n tly  o f  each o th e r .

I n i t i a l  C o n d itio n s

The lagged  elem ents i n  ( 9 .4 ) ,  in tro d u c e  an i r r i t a t i n g  lo g ic a l  

in c o n s is te n c y  w h ich  we may te rm  " i n i t i a l  c o n d it io n s  im b a la n c e ."  The 

b a s ic  problem  i s  r e c o n c i l in g  an a ccou n ting  id e n t i t y  w ith  our imposed 

b e h a v io ra l r e la t io n s h ip .

b ( t )



367

The In te rm e d ia te  in p u t  requ ire m en ts  in  th e  c o e f f ic ie n t  m a tr ix ,  A , 

a re  in  term s o f  one d o l la r 's  w o rth  o f  o u tp u t,  eva lu a te d  a t  base year p r ic e s .  

Of cou rse , th e  re le v a n t acco u n tin g  id e n t i t y  re q u ire s  th a t  th e  o u tp u t 

p r ic e  e x a c t ly  cove r th e  c o s t o f in te rm e d ia te  in p u ts  and th e  " c o s t"  o f  

v a lu e  added; these  c o s ts  (p e r d o l la r  o f  o u tp u t)  a re  those  g ive n  by the  

in p u t-o u tp u t  ta b le  f o r  a one ye a r p e r io d . A d e s ira b le  p ro p e r ty  o f  the  

p rice -w age  submodel i s  th a t  our s e t o f  imposed b e h a v io ra l r e la t io n s  

genera tes a v e c to r  o f  p r ic e s  w h ich  a l l  equa l u n i ty  in  the  base q u a r te r .  

G iven th e .u s u a l upward tre n d  o f  p r ic e s  in  th e  U .S ., th e  p r ic e s  in  the  

v e c to rs  p ( t - l ) ,  p ( t - 2) ,  . . . p ( t  -  £^) to  be used in  s o lv in g  f o r  the  

base q u a r te r  p r ic e s  would be g e n e ra lly  le s s  than  1 .0 . However, a g lance 

a t  (9 .4 )  r e a d i ly  shows th a t  i f  we used the  I /O  c o e f f ic ie n ts  f o r  th e  base 

yea r ba lanced ta b le ,  th e  so lved  f o r  p r ic e s  in  the  s ta r t in g  q u a rte r  

would be a l l  le s s  th a n  1 . 0 .

To fo rc e  a l l  the  p r ic e s  to  equa l one in  th e  base q u a r te r ,  we d e f in e  

f o r  each s e c to r ,  j ,  a s c a la r  s ^ » such th a t

where a® i s ,  o f  cou rse , an elem ent in  th e  base yea r m a tr ix  A and W and

= S

(9 .5 )

j

EOQj a re  d ia g o n a l e lem ents o f th e  m a tr ic e s  W and EOQ, re s p e c t iv e ly .  S^
a

i s  e va lu a te d  in  (9 .5 )  when t» 0  (base q u a r te r )  and EOQ^(0) = 1 .0 .
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C onsider th e  s im p le  case where x^  *  1 .0 ;  th a t  i s ,  th e re  is  a one 

q u a r te r  la g  in  pass ing  on in te rm e d ia te  in p u t  c o s ts . In  t h is  case, i f  

th e  base -ye a r r a t i o  o f v a lu e  added to  p r ic e  i s  .30 ( th e  te rm  w i th in  the  

c u r ly  b ra c k e ts  i n  (9 .5 )  °  .30) and i f  a l l  in te rm e d ia te  in p u t  co s ts  

in c rea sed  by one p e rc e n t from  th e  q u a r te r  p receed ing  th e  base q u a rte r  

to  the  base q u a r te r ,  the  va lue-added c o e f f ic ie n t  would be a d ju s te d  

to  1 .0  -  ( .7 0  *  .99) *  .307 and, th u s , would be .3 0 7 /.3 0 0  = 1 .023 .

One way to  approach t h is  re v is e d  v a lu e  added "s h a re "  is  to  th in k  o f i t  

as d e s c r ib in g  the  way p roducers  behave in  s e t t in g  p r ic e s .  I t  i s  an 

unobserved, ex an te  c o n s tru c t.  The observed ex p o s t va lue-added share 

i s  o b ta in e d  when th e  e n t i r e  system is  so lved  s im u lta n e o u s ly ; o r in  

o th e r  w ords, v a lu e  added i s  th e  re s id u a l o f  revenue m inus m a te r ia l c o s ts  

when m a te r ia l c o s ts  a re  e va lua ted  a t  c u r re n t p r ic e s .  Note th a t  the  

above p rocedure  would y ie ld  p re c is e ly  th e  base -year observed v a lu e -  

added shares in  th e  base q u a r te r ,  s in c e  each o f  th e  i n i t i a l  p r ic e s  i s  

u n i t y .  We re q u ire  th a t  th e  acco u n tin g  re la t io n s h ip s  f o r  th e  base 

q u a r te r  be th e  same as f o r  the  co rrespond ing  yea r s in c e  we do n o t have 

q u a r te r ly  ba lanced I/O  ta b le s .  The p rocedure  here  c a l ib ra te s  the  

e f fe c t  o f  th e  i n f l a t i o n  ra te  on observed v a lu e  added to  th e  in f l a t i o n  

ra te  o c c u r r in g  a t  th e  b e g in n in g  o f  th e  model s im u la t io n .  In  our 

example above, as lo n g  as th e  in f l a t i o n  ra te  o f  in te rm e d ia te  in p u ts  

( f o r  S e c to r j )  is  near one p e rce n t a t  a q u a r te r ly  r a te ,  th e  share o f 

v a lu e  added (e v a lu a te d  by u s in g  a l l  c u r re n t p e r io d  p r ic e s )  w i l l  rem ain 

nea r .3 0 . Any d is tu rb a n c e  w h ich a c c e le ra te s  in p u t  c o s ts  beyond t h is  

r a te  w i l l  th e n , o f  cou rse , te m p o ra r ily  depress the  observed va lue-added 

share .
/
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An e s tim a te  o f  th e  d is t r ib u t io n  o f  th e  va lue-added components is  

re q u ire d  to  s e t th e  p rice -w age  system  in to  m o tio n . The reade r w i l l  

remember from  C hapter I I I  th a t  th e  INFORUM in p u t-o u tp u t  ta b le  has been 

conve rted  to  be a p ro d u c t- to -p ro d u c t ta b le .  Our p rocedure  is  to  draw 

upon th e  work desc rib e d  in  th a t  ch a p te r to  make e s tim a te s  f o r  th e  

c u r re n t  base ye a r (here  1972) o f  la b o r  com pensation, p r o f i t - t y p e  income, 

and in d ir e c t  taxes  f o r  each o f  th e  in p u t-o u tp u t  s e c to rs  on an e s ta b lish m e n t 

b a s is .  A d i r e c t  " p u r i f ic a t io n "  o f  each o f th e  updated components is  

then  made in  o rd e r to  approxim ate  what th e y  would be f o r  each p ro d u c t 

to  be c o n s is te n t w i th  th e  INFORUM ta b le .

Once e s tim a te s  o f  th e  va lue-added components are  in  hand, they  a re  

used to  d e r iv e  th e  param eters to  i n i t i a l i z e  th e  model. To i n i t i a l i z e  

the  model w ith  re s p e c t to  u n i t  la b o r  c o s t th e  fo l lo w in g  r e la t io n s h ip  is  

s e t up.

/ la b o r  com pensationV  ^ „
(9 ,6 )  I t o t a l  v a lu e  a d d e d ! Sj\  /base  ye a r J

cj

^2
m5o ym Wj  ( t “ m) *  *  E /Q (0 )j

The s c a la r  C^, o f  cou rse , se rves to  make our independent p ro je c t io n s
A A

o f the  wage b i l l  p e r u n i t  o f o u tp u t -  [W j( t )  EOQ^(t) E /Q (0 )^ ] -  an in d e x  

e x tra p o la t in g  th e  base ye a r I /O  ta b le  u n i t  la b o r  c o s t (a d ju s te d  f o r  

m a te r ia l c o s t la g s  w i th  S j ) *  Note th a t  showing t h is  r e la t io n s h ip  

s p e c i f i c a l ly  im p lie s  th a t  ou r fo re c a s ts  f o r  e s ta b lis h m e n t wage ra te s  

and manhours a re  used to  move ou r c o n s tru c te d  "p ro d u c t"  u n i t  la b o r  c o s t.  

We have no s im p le  a l te r n a t iv e  to  making such an assum ption , and in  most 

in s ta n c e s  i t  shou ld  cause l i t t l e  harm.
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The markup f a c to r ,  , i s  d e fin e d  in  the  base p e r io d  to  be

(Value added le s s  in d i r e c t  ta x e s H
la b o r  com pensation /  base year

The va lue-added markup equ a tio n s  serve  to  e x tra p o la te  t h is  m agnitude in  

the  fo re c a s t .

F in a l ly ,  the  in d ir e c t  bus iness ta x  pa ram ete r, b ^ ( 0 ) ,  i s  d e fin e d  as

ft) 71 h cnl -  ( t o t a l  I n d ir e c t  ta x e s \  ^ . “  .  .
(9 .7 )  b j (0 ) = ^  v a lu e  added j  base yea r (1 - °  "  i h  ai j )

No ad jus tm e n t i s  made f o r  th e  problem  in  m a te r ia l c o s t la g s  s in ce  we 

deem b^ to  have a r e la t io n s h ip  to  r e a l  o u tp u t ( ra th e r  than  v a lu e  added), 

s im i la r  to  any o th e r  in p u t-o u tp u t  c o e f f ic ie n t .  We w i l l  t r e a t  bus iness 

taxes  in  f u r t h e r  d e t a i l  i n  S e c tio n  9 .4 .

When th e  p rice -w age  submodel i s  i n i t i a l i z e d  as ju s t  d e s c r ib e d , a l l  

p r ic e s  in  the  base q u a r te r  a re  computed to  be 1 .0 . The f i r s t  com puta tion  

o f th e  second q u a r te r  i s  u p d a tin g  the  v e c to r  o f  wage ra te s  a long  w ith  

th e  v a lu e s  o f  la b o r  p r o d u c t iv i t y  from  the  r e a l  m odel. U n it  m a te r ia l 

co s ts  u s in g  th e  p re v io u s  p e r io d 's  p r ic e s  are  then  computed. W ith  these 

v e c to rs  in  hand, the  t h i r d  s tep  is  th e  c a lc u la t io n  o f  a new v e c to r  

o f  o u tp u t p r ic e s  in  the  p r ic e  r o u t in e  p ro p e r. The p r ic e  ro u t in e  needs 

o n ly  to  compute the  v e c to r  o f  markup fa c to rs  (o r  more e x a c t ly ,  indexes 

o f  th e  markup fa c to rs )  and I n d ir e c t  bus iness ta x  ra te s  to  co m p le te ly  

de te rm ine  each p r ic e .  The p rice -w age  submodel i s  i t s e l f  c lo sed  when 

th e  g ross o u tp u t p r ic e s  a re  conve rted  to  an aggregate consumer p r ic e  

in d e x  w h ich  i s  used on a lagged b a s is  in  the  wage fu n c t io n s .
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In  the  p re v io u s  s e c t io n  we l e f t  th e  la g  d is t r ib u t io n s  on in te rm e d ia te  

in p u ts  (x ) and u n i t  la b o r  c o s t (y ) n u m e r ic a lly  u n d e fin e d , as w e l l  as 

r e q u ir in g  these  d is t r ib u t io n s  to  be th e  same f o r  eve ry  s e c to r .  I f  the  

reade r here  expects the  u su a l s ta tem en t th a t  such a r e s t r i c t i v e  assum ption 

( in  th e  case o f  id e n t ic a l  la g  d is t r ib u t io n s )  is  now about to  be re la x e d , 

he w i l l  be d is a p p o in te d . For th e  model de sc rib e d  in  t h is  r e p o r t ,  we a re  

u s in g  a o n e -q u a rte r  la g  f o r  a l l  in te rm e d ia te  in p u ts  and .500 , .333 , .166 

w e ig h ts  f o r  u n i t  la b o r  c o s ts ;  these are  u n ifo rm ly  a p p lie d  across s e c to rs .

T h is  tre a tm e n t s u f fe rs  in  com parison to  hav ing  s ta b le  la g  d is t r ib u t io n  

e s tim a te d  f o r  eve ry  s e c to r .  However, c u r re n t  knowledge re g a rd in g  co s t 

la g s  fro m  re g re s s io n  methods is  v e ry  l im i te d  and, f o r  now, a more reasonab le  

s tandard  o f  com parison i s  a co m p le te ly  s im u ltaneous system. A lth ough  

a s im u ltaneous s o lu t io n  may be s a t is fa c to r y  f o r  an annual tim e  fram e, our 

i n t u i t i o n  suggests i t  would n o t be on a q u a r te r ly  in t e r v a l .  I t  would 

im p ly , f o r  in s ta n c e , th a t  a l l  the  e f fe c ts  o f ,  say, a r is e  in  th e  p r ic e  

o f s te e l a re  f u l l y  worked o u t w i th in  one q u a r te r  ( ig n o r in g  feedbacks 

th ro ugh  c o s t - o f - l i v in g  e f fe c ts  i n  w ages).

What I  have chosen to  do here i s  to  use a s e t o f p la u s ib le  la g  

param eters w h ich  a re  in  g e n e ra l agreement w i th  a v a ila b le  econom etric  

ev idence , r a th e r  than u s in g  a r e s t r i c t i v e  s im u ltaneous approach.

B e fo re  r e t r e a t in g  to  t h is  p rocedu re , I  t r ie d  to  see i f  th e re  was 

any c o n s is te n t ev idence a v a ila b le  as to  th e  le n g th  o f  th e  c o s t la g s  

f o r  p a r t ic u la r  in d u s t r ie s .  I f  t h is  were the  case, these  param eters

9 .3  Lags Chosen f o r  C u rre n t Model
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m ig h t be s im p ly  borrowed f o r  use in  ou r w ork h e re . Tab le  IX -1  shows a 

com parison o f c o s t la g s  e s tim a te d  f o r  th re e  re c e n t in d u s try  s tu d ie s  o f  

s h o r t - ru n  (q u a r te r ly )  p r ic e  be h a v io r.®  The E a r l and Popkin  r e s u lts  a re  

easy to  in te r p r e t  s in ce  t h e i r  dependent v a r ia b le  i s  a s tanda rd  q u a r te r ly  

percen tage  change. E c k s te in  and Wyss, however, d e f in e  t h e i r  dependent 

v a r ia b le  as

P / ( .4  +  .3  Pt _ 2 +  .2  Pt _ 3 +  .1  Pt _ 3)

where t h is  v a r ia b le  is  a tw o -q u a rte r  change on average. E c k s te in  and 

Wyss a re  a ls o  th e  o n ly  au th o rs  to  have te s te d  a Koyck t ra n s fo rm a tio n .

The c o e f f ic ie n ts  on th e  lagged dependent v a r ia b le  a re  l i s t e d  under t h e i r  

s p e c i f ic a t io n s  u s in g  e i th e r  an Almon p o lyn o m in a l la g  o r  no la g  a t  a l l .

Some s tu d y  o f  Tab le  IX -1  w i l l  dem onstrate th a t  th e  d if fe re n c e s  o f 

s p e c i f ic a t io n ,  v a r ia b le  d e f in i t io n s ,  (and sample p e r io d s )  makes i t  

n e a r ly  im p o s s ib le  a t  t h is  stage  to  say a n y th in g  d e f in i t i v e  about la g  

d is t r ib u t io n  f o r  a g ive n  in d u s t ry .  E c k s te in  and Wyss d e f in e  a p e c u lia r  

dependent v a r ia b le  and so ju s t  how we c o u ld  use th e  in fo rm a tio n  embodied 

in  t h e i r  Koyck la g  s p e c i f ic a t io n s  is  u n c le a r . E a r l ,  as m entioned in  the  

p re v io u s  c h a p te r, searched ove r d is c re te  la g  le n g th s  and p icke d  the  

re g re s s o r h av ing  th e  h ig h e s t s im p le  c o r r e la t io n .  P o p k in 1 s l in e a r  la g s  

grew o u t o f  e a r l ie r  re g re s s io n s  w ith  p o ly n o m ia l la g s . Thus, the 

re g re s s io n  s t ra te g ie s  pursued would have le d  to  d i f f e r e n t  r e s u lts  even 

w i th  th e  same da ta  and o th e r  v a r ia b le s  in  the  e q u a tio n s .

g
(1) P au l H* E a r l ,  I n f l a t io n  and the  S tru c tu re  o f  I n d u s t r ia l  P r ic e s , 

(L e x in g to n , MA: D.C. H eath , 1974): (2 ) O tto  E c k s te in  and D avid  Wyss, 
" In d u s t ry  P r ic e  E q u a tio n s " i n  O tto  E c k s te in  (e d .)  The Econom etrics o f 
P r ic e  D e te rm in a tio n , (W ashington, D .C .: Board o f G overnors o f  the  F ed e ra l 
Reserve System, 1970): (3 ) J o e l P opk in , "P r ic e  B ehav io r in  P rim ary  
M a n u fa c tu rin g  In d u s t r ie s ,  1958-73", NBER w o rk ing  paper No. 136, June 1976.



TABU IX-1

Cost Lags la  three Recent Industry Price Studies

Beks teln-Wyss

M ate ria ls Labor

Food & Kindred Products 
SIC 20

.413 > .161 
beginning In t-o  
(Lagged dependent, A -  .325)

Mot In equation (eq.)

Textiles 
SIC 22

Not In  equation (D iet, lag, ML not
available)

(Lagged dependent, 1 -  .471)

Apparel ML -  "2.6 Q tr." ML -  "4.7 Q tr."
SIC 23 (Lagged dependent, X "  .700)

Lumber Not In  equation D lst. lag ML not
SIC 24 available

(lagged dependent not estimated)

Furniture QVD ML ' "2.4 Q tr.,,c
SIC 25

(Lagged dependent, X “  .729)

Paper Not In equation QFD
SIC 26 '

(Lagged dependent variable 
would not enter)

Chemicals D lst. lag, ML not QFD
SIC 28 available

Earl

Materials 

Not estimated

Not in equation

Not in  fin a l 
equation

Not In equation

Materials cost 
(t-2 )

Not estimated 

Not estimated

(Lagged dependent* X “  .568)

Labor

Current hourly 
earnings

Average hourly 
earnings (r-2)

Average hourly 
earnings, (t-3 )

"Normalized" unit 
labor (12 Qtr. 
moving average)

Popfcln

Materials Labor

Not estimated

(.5 -.4  - .3  -.2  - .1 ) Same as Materials 
Starting t-o ,
ML -  1.33 Qtr. .

Not estimated

Not in  equation (.25 -.25 -.25 -.29  
Starting t-2 
ML -  3.5

Not estimated

(.4 - .3  -.2  -.1 ) 
sta rting  in  t-0 , 
ML -  1 Qtr.b

Same as Materials 
lag

(.4  - .3  -.2  -.1), Same as Materials 
beginning in  t-o  leg 
ML -  1 Qtr.
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TABLE IX -1 (Continued)

Scone, Clay & Glass 
SIC 32

Eckateln-Wyaa

Materiala tabor
d

Hot In  equation QFD

(Lagged dependent, 1 ■ .718)

Earl

Haterlala 

Not estimated

Labor

_£2Bh4a
H a te rla la  Labor

(.5 -.33 -.77) 8aoa as Material*
beginning In t-o , lag 
ML *  .67

Steal 
SIC 331

Hot estimated

(Lagged dependent, X  ■ .639)

Haterlala Coat "Normalised" (.5  -.33 -.767) Sana as Materials
(t-1 ) (12 Qtr. moving beginning in  t-o , lag

average) Unit ML ■ .67 
labor coat

Non-ferrous Metals 
SIC 333

Hot In equation QFD

(Lagged dependent not estimated)

Not in  equation Unit labor Coat (.667 -  .333) (.25 -.25 -.25 -.2 9
(t-4 ) beginning in  t-o  beginning in  t-2 ,

ML -  3.5

E lectrica l Machinery 
SIC 36

QFD QFD

(Lagged dependent not estimated)

ML ■ 2 Qtr. "Normalised" Not eatlnated
un it labor coat 
(t-2 )

Footnotes: “  aQFD -  "quasi f i r s t  difference" o f X -  Xt /(.4X  + .3 Xt _ j + .2 Xfc_ j  + .1 X£_^)

** ML » "Mean Lag"

c Where ML is  given In  quotes, l t  is  that reported by authors

4 Ih le  la a strange resu lt. E-W reported an unlagged QFD of average hourly earninga with coef s .216 together with .816 times tbs 
the mean o f QFD (hourly earnings) from quarters t-1  through t-4 .
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There a re  two in d u s t r ie s  where s u p e r f ic ia l l y  i t  appears th a t  a 

r a th e r  s im i la r  p a t te rn  w ith  re g a rd  to  la b o r  co s ts  la g s  was found by 

b o th  E a r l and P opk in . In  Lumber and N onfe rrous m e ta ls , the  most 

c u r re n t  average h o u r ly  e a rn in g s  te rm  e n te rs  w ith  a tw o -q u a rte r  la g .  

Whether t h is  i s  a genuine r e s u l t  i s  open to  q u e s tio n , however. Both 

o f these  in d u s t r ie s  a re  c o m p e tit iv e  and p r ic e s  f lu c tu a te  in  them more 

than  in  any o f  th e  o th e r  s e c to rs  l i s t e d  in  Tab le  IX -1 . W ith  p r ic e  

movements be ing  dom inated by d is e q u i l ib r iu m  fo rc e s ,  i t  i s  reasonab le  

to  f in d  th a t  th e  c o s t la g s  are  n o t w e l l  d e te rm in e d .^

I f  th e re  is  any g e n e ra liz a t io n  we can make about th e  la g  le n g th s  

d is p la y e d  in  Tab le IX -1 ,  i t  i s  th a t  the  la g s  a re  n e a r ly  a l l  le s s  than 

a yea r and th e  m a jo r i ty  le s s  than  two q u a rte rs .  F o r s ix  o f P o p k in f s 

in d u s t r ie s ,  the  mean la g  on m a te r ia ls  i s  around one q u a r te r ,  w i th  the  

la b o r  c o s t la g s  the  same o r  s l i g h t l y  lo n g e r .  The mean la g s  in  E c k s te in  

and Wyss' r e s u lts  a re  hard  to  a s c e r ta in ,  and E a r l 's  la g s  ( fo r  h o u r ly  

e a rn in g s ) range from  0 to  3 q u a r te rs .

We a ls o  have some evidence from  our annual p r ic e  markup equa tions  

in  th e  p re v io u s  c h a p te r. We found th e re  th a t  th e re  were o n ly  a few 

s ig n i f ic a n t  n e g a tiv e  c o r re la t io n s  between changes in  th e  wage ra te  and 

th e  annua l markup le v e l ,  su g g es ting  th a t  la b o r  c o s ts  a re  passed on 

w i th in  s e v e ra l q u a rte rs  a t  m ost.

Summing up , i t  appears th a t  th e  a r b i t r a r y  la g  p a t te rn  we have 

te m p o ra r i ly  chosen i s  a t  le a s t  c o n s is te n t w i th  most a v a ila b le  econom etric  

e v idence , w h ile  we cannot p o in t  to  any p a r t ic u la r  s e t o f  s t a t i s t i c a l  

r e s u lt s  w h ich  would le a d  to  the  exa c t param eters chosen.

^The t - s t a t i s t i c  on P o p k in 1 s u n i t  c o s t re g re s s o r i s  o n ly  .7 .
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There is  one f u r th e r  to p ic  to  be touched upon b e fo re  we leave  the  

s u b je c t o f  la g s .  The m a te r ia l c o s t la g  a p p lie s  o n ly  to  in p u ts  purchased 

from  o th e r  s e c to rs . The c o s t o f in p u ts  purchased from  th e  same in d u s try  

a re  assumed to  be passed fo rw a rd  in s ta n ta n e o u s ly . In  o th e r  w ords, 

the  o u tp u t p r ic e  f o r  S ecto r j  i s :

1 n(9 .8 )  P ^ t )  -  -J IT ”  ^  a± j P ( t - l )  +  V ( t )  +  b ( t )

where V ( t )  i s  a shorthand method o f  e xp re ss in g  th e  u n i t  la b o r  and u n i t  

p r o f i t  components*

9 .4  In d ir e c t  Business Taxes

In  e q u a tio n  (9 .3 )  we have, as most a u th o rs , in c lu d e d  in d i r e c t  

bus iness  taxes  as i f  th e y  were e x c lu s iv e ly  e xc is e  ta x e s . Tha t i s ,  the  

ta x  r a te ,  b ,  i s  tre a te d  as i f  i t  were a s p e c i f ic  ta x  on o u tp u t.  In  

r e a l i t y ,  f o r  most in d u s t r ie s ,  the  m a jo r bus iness taxes a re  p ro p e r ty  

ta x e s , lic e n s e s ,  and fe e s . These ta x e s , o f  cou rse , a re  o n ly  lo o s e ly  

re la te d  to  o u tp u t in  th e  s h o r t ru n .

D eve lop ing  equ a tions  to  e x p la in  bus iness taxes by in d u s t ry  is  

d i f f i c u l t  s in ce  we have no means o f  g e n e ra tin g  th e  a p p ro p r ia te  ta x  

base (s ) f o r  each in d u s t ry .  M oreover, we cannot id e n t i f y  a s in g le  

s ta tu to r y  ta x  r a te ,  s in ce  we a re  a g g re g a tin g  across thousands o f  s ta te  

and lo c a l  ta x  ju r is d ic t io n s .

There i s  th e  f u r th e r  c o m p lic a t io n  th a t  ta x  payments by each 

in d u s t ry  a re  n o t c o n s tru c te d  from  p r im a ry  sources f o r  each y e a r. BEA 

does a good b i t  o f  p ro ra t in g  o f  the  t o t a l  revenues o f  v a r io u s  types o f 

taxes  f o r  in te r - c e n s a l y e a rs .
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The purpose o f t h is  s e c t io n  is  to  o u t l in e  a s im p le , s top-gap  

p rocedure  f o r  in c o rp o ra t in g  bus iness  ta xe s  in to  g ross o u tp u t p r ic e s .

Our aim  is  to  m a in ta in  some g e n e ra l c o n s is te n cy  between the  ta x  ra te s  

( e f f e c t iv e  o r  s ta tu to r y )  i n  p rice -w age  submodel and ta x  payments in  

the  income model. We a ls o  w ish  a t  t h is  stage to  keep ou r p rocedure  

r e la t iv e ly  s im p le  in  term s o f  i t s  co m p u ta tio n a l re q u ire m e n ts .

Stage one a t  our p rocedure  beg ins  by d e ve lop ing  re g re s s io n  

equ a tio n s  f o r  ( 1) s ta te  and lo c a l  g e n e ra l s a le s  ta x e s , ( 2) p ro p e r ty  

and o th e r  s ta te  and lo c a l  ta x e s , (3) fe d e ra l e x c is e  and customs d u t ie s .  

Item s (1) and (2) a re  done a t  an aggregate  b a s is .  S ince da ta  and the  

app rox im a te  ta x  bases a re  a v a ila b le  f o r  fe d e ra l and s ta te  e xc ise  ta x e s , 

we genera te  sepa ra te  equ a tions  f o r  th e  m a jo r e xc ise s  ( in c lu d in g  custom s). 

The rem a in ing  s m a ll e lem ent making up t o t a l  in d i r e c t  bus iness taxes 

and non taxes , fe d e ra l non taxes , i s  t re a te d  exogenously.

A l lo c a t io n  by in d u s t ry  o f th e  s ta te  and lo c a l  taxes (p lu s  fe d e ra l 

non taxes) i s  handled in  stage  two. Exogenous p o r t io n s  o f aggregate 

payments from  b o th  ( 1) and (2) (and the  fe d e ra l non taxes) a re  combined, 

and then  s p l i t  among th e  income model in d u s t r ie s  by a re g re s s io n  shares 

m odel. For th e  p rice -w age  submodel, th e  ta x  r a te  by in d u s t ry  is  im p l i c i t l y  

d e fin e d  by d iv id in g  th e  c u r re n t  d o l la r  ta x  l i a b i l i t y  (g iv e n  t o t a l  payments 

and th e  s e c to r 's  share) by the  p e r io d 's  r e a l o u tp u t.

T h is  approach g e n e ra lly  fo llo w s  th a t  proposed in  the  B rook ings 
g

model p r o je c t .  However, the  share equa tions  in  th a t  s tu d y , (w hich were

M ic h a e l D. M cCarthy, "A n a ly s is  o f  Nonwage Income Components," 
The B rook ings  M odel: Some F u r th e r  R e s u lts , ed. James Duesenberry and 
o th e rs  (Amsterdam: N o rth  H o lla n d , 1969), pp . 177-80.
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e s tim a te d  f o r  o n ly  broad in d u s try  groups) a p p lie d  to  t o t a l  in d i r e c t  

bus iness  ta x e s . S u b s ta n tia l improvement i s  ach ieved here  by s e p a ra tin g  

o u t more v o la t i l e  e xc is e  and s a le s  taxes  b e fo re  th e  shares a re  a p p lie d .

The shares approach has appeal s in ce  i t  i s  r e la t iv e ly  easy to  program

in to  th e  model and i t  i s  c o n s is te n t w i th  how th e  da ta  a re  c o n s tru c te d .
6

F i r s t ,  we p re se n t our e m p ir ic a l r e s u lts  f o r  two s im p le  s p e c if ic a t io n s  

to  e x p la in  s ta te  and lo c a l  ta x  r e c e ip ts .  S ta te  and lo c a l  ge n e ra l sa le s  

taxes a re  re la te d  to  s im p ly  c u r re n t d o l la r  consum ption o f goods and a 

w e igh ted  average o f  s ta te  sa le s  taxes ra te s  c o n s tru c te d  by BEA. I  have 

c o n s tra in e d  th e  ra te  e la s t i c i t y  to  one and o b ta in e d  th e  fo l lo w in g  

e q u a tio n :

(9 .9 )  In  (SLSALE/STR) -  -4 .7 0  +  1.151 In  (PCEG)
(3 3 .3 )

1959 -  1975, R2 -  .989 , S .E . = 713 .8 , D.W. -  .65

where

SLSALE =• s ta te  and lo c a l  ge n e ra l sa le s  ta x e s , m i l l io n s  o f  d o l la r s

STR 9 w e igh ted  average o f  s ta te  s a le s  ta x  ra te s

PCEG -  c u r re n t  d o l la r  nondurab le  and d u ra b le  goods consum ption, 
m i l l io n s  o f  d o l la r s

The base e la s t i c i t y  w h ich  i s  g re a te r  than  one r e f le c t s  the  s h i f t

o f  consum ption toward taxed goods. Many s ta te s  le v y  no s a le s  taxes on

food  ite m s , w h ich  have g e n e ra lly  le s s  than average Income e la s t i c i t i e s .

E quations f o r  the  s ta te  e x c is e  taxes have n o t been e s tim a te d .

Base years  re c e ip ts  f o r  g a s o lin e , l iq u o r ,  and tobacco e xc ise s  are

e x tra p o la te d  by th e  a p p ro p r ia te  co n s ta n t d o l la r  o u tp u t ite m .
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The re m a in ing  s ta te  and lo c a l  in d i r e c t  bus iness ta x  and non tax 

re c e ip ts  a re  c o l le c te d  m a in ly  th ro u g h  p ro p e r ty  ta x e s , m otor v e h ic le  

l ic e n s e s ,  o c c u p a tio n a l and bus iness ta x e s , and non taxes . We es tim a ted  

a s in g le  e q u a tio n  f o r  these item s to g e th e r ,  a lth o u g h  p ro p e r ty  taxes  a re  

by f a r  th e  la rg e s t  s in g le  ite m  (48 p e rc e n t o f  th e  t o t a l  in  1972).

Of cou rse , an im m ediate d i f f i c u l t y  is  c o n s tru c t in g  an a p p ro p r ia te  

ta x  base f o r  such revenues. M oreover, d a ta  on p ro p e r ty  ta x  ra te s  are  

o f  l i t t l e  h e lp ;  th e y  may r e f l e c t  a p a r t ic u la r  l o c a l i t y ' s  p re fe re n c e  

f o r  h ig h  s ta tu to r y  ra te s  and low  assessed v a lu a t io n s  o r  v ic e  v e rs a .

One approach m igh t be to  take  the  c a p i ta l  s to cks  th a t  a re  a v a ila b le  

from  th e  r e a l  model and c o n s tru c t an im p l i c i t  ta x  r a te .  T h is  im p l ic i t  

r a te ,  in  tu rn ,  would be made a fu n c t io n  o f  the  p r ic e s  s ta te  and lo c a l  

government p a id  f o r  goods and s e rv ic e s . T h is  approach is  postponed 

f o r  fu tu re  w ork s in ce  e x p l i c i t  c a p i ta l  s to cks  a re  n o t c u r re n t ly  generated 

in  th e  e s t im a t io n  o f  a l l  th e  c o n s tru c t io n  e q u a tio n s . Even i f  s tocks  

were a v a i la b le ,  i t  i s  n o t c le a r  on what b a s is  th e y  shou ld  be aggregated.

One p o s s ib le  e x p la n a tio n  o f  s ta te  and lo c a l  p ro p e r ty  ta x  revenues

9 10was g iv e n  in  1965 by Ando, Brown, and Adams and la t e r  by D ic k  N e tz e r.

They suggest th a t  m u n ic ip a l i t ie s  de te rm ine  t h e i r  purchases o f  goods and 

s e rv ic e s ,  and then  dec ide  how much to  borrow  and how much to  r a is e  by 

p ro p e r ty  ta x e s . A c c o rd in g ly ,  e q u a tions  es tim a te d  by Ando, Brown and Adams 

and la t e r  by P au l Taubman11 used b o th  s ta te  and lo c a l  e x p e n d itu re s  and

-

A. Ando, J . Brown, and G. Adams, "S ta te  and L o c a l Taxes and 
E x p e n d itu re s ,"  The B rook ings Q u a r te r ly  Econom etric  M ode l, ed. James 
Duesenbertryand o th e rs  (C hicago: Rand M cN a lly , 1965), pp. 240-245.

^ D ic k  N e tz e r, Economics and Urban Problems (2nd e d .)  (NY: B a s ic , 1974), 
p . 255.

■Taul Taubman, "S ta te  and L o ca l Taxes and E x p e n d itu re s ,"  The B rookings 
M odel: Some F u r th e r  R e s u lts , ed. James Duesenberry and o th e rs  
(Amsterdam: N o rth  H o lla n d , 1969), pp. 120-125.
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m u n ic ip a l bond ra te s  as e x p la n a to ry  v a r ia b le s .  S im ila r  s p e c if ic a t io n s  

were t r ie d  h e re , b u t w i th  g e n e ra lly  poor r e s u l t s .  However, equ a tions  

es tim a te d  by these a u th o rs  were q u a r te r ly  w i th  v e ry  s h o r t  la g  s t ru c tu re s .  

They were a ls o  e s tim a ted  in  a p e r io d  o f  low  i n f l a t i o n  ra te s .  I t  seems 

p la u s ib le  to  assume th a t  p ro p e r ty  taxes may in c re a s e  because o f r is in g  

co s t o f  government e x p e n d itu re s , b u t n o t s t r i c t l y  as a b u d g e t-b a la n c in g  

ite m  f o r  a g iv e n  p e r io d . W ith  s u b s ta n t ia l c o l le c t io n  c o s ts ,  p ro p e r ty  

ta x  bases a re  u s u a lly  a d ju s te d  s lo w ly .  G iven th e  p o s s ib i l i t y  o f  lo n g  

la g s ,  a Koyck la g  was in tro d u c e d  in  th e  fo l lo w in g  s p e c i f ic a t io n :

(9 .1 0 ) In  TXPRPO = .367 +  .199 SLPTJR + .0143 MUNRA.T + .750 In  TXPRPO
(1 .8 )  (1 .8 4 ) (5 .3 )

1959 -  1975 R2 = .999 , S .E. = 5 42 .8 , D. W. =* 1 .31

where

TXPRPO 9 s ta te  and lo c a l  p ro p e r ty  ta x e s , o th e r  bus iness  ta x e s , and 
non taxes ; m i l l io n s  o f d o l la r s

SLPUR ■ s ta te  and lo c a l  government e x p e n d itu re s  o f  goods and s e rv ic e s

MUNRAT = m u n ic ip a l bond y ie ld ,  percen tage

The bond ra te  e n te rs  w i th  th e  f i p r i o r i  c o r re c t  s ig n , im p ly in g  th a t  

h ig h e r  ta x  ra te s  a re  le g is la te d  when bo rro w in g  co s ts  r is e .  The lo ng  

te rm  e l a s t i c i t y  o f  t h is  revenue s e r ie s  to  e x p e n d itu re  i s  about . 8 , 

w h ich  i s  c o n s is te n t  w i th  the  in c rea sed  re lia n c e  on income and sa le s  

taxes by s ta te  and lo c a l  governments.

As a check to  de te rm ine  w hether th e  e x p la n a to ry  v a lu e  o f  t h is  

s p e c i f ic a t io n  was due s o le ly  to  th e  lagged dependent v a r ia b le ,  the  two 

e x p la n a to ry  v a r ia b le s  in  (9 .1 0 ) were re p la ce d  by c o n s ta n t d o l la r  p r iv a te  

GPO and the  s ta te  and lo c a l p r ic e  d e f la to r ,  (as rough p ro x ie s  f o r  base 

and ra te  v a r ia b le s ) . The s ig n s  on b o th  these v a r ia b le s  were n e g a tiv e  

when the  equ a tions  in c lu d e d  the  1974 and 1975 o b s e rv a tio n s .



Once we have d e riv e d  th e  c o n t ro l t o ta ls  by means o f  th e  above 

e q u a tio n , we a re  ready to  a p p o rtio n  t o t a l  l i a b i l i t i e s  among in d u s t r ie s .  

Tab le  IX -2  shows the  d e r iv a t io n  o f  th e  t o t a l  to  be a l lo c a te d  fo r  1972. 

E xc ise  taxes  are  deducted from  th e  grand t o t a l  s in c e  they  a re  e s tim a ted  

in d iv id u a l ly *  G enera l sa le s  taxes  a re  n e x t deducted. BEA makes an 

in d u s t ry  p ro ra t io n  o f s a le s  taxes  th a t  a re  c o l le c te d  o u ts id e  o f  w h o le sa le  

and r e t a i l  t ra d e . S e p a ra te ly  d is t in g u is h in g  these taxes  from  p ro p e r ty  

and o th e r  taxes a t  an in d u s try  b a s is  i s  u n n e c e s s a r ily  burdensome f o r  

the  m odel. T h e re fo re , we have ju s t  deducted those  taxes c o l le c te d  

in  th e  tra d e  channels p ro p e r. For fo re c a s t in g  purposes the  r a t i o  o f  

t o t a l  sa le s  taxes c o l le c te d  o u ts id e  o f  tra d e  is  f ix e d  exogenously.

In  1972, n e a r ly  h a l f  o f  th e  r e s u lt in g  m agnitude ($60570 m i l l io n  as 

seen in  Tab le  IX -2 )  i s  accounted f o r  by in d i r e c t  ta xe s  in  r e a l e s ta te .  

Much o f  t h is  sum is  p ro p e r ty  ta x  on owner occup ied hou s ing . Share 

equ a tio n s  f o r  th e  o th e r  49 in d u s t r ie s  o f  th e  income model a re  l i k e l y  

to  be dom inated by movements o f th e  (m a in ly ) r e s id e n t ia l  p ro p e r ty  taxes  

in  t h is  s e c to r .  As a r e s u l t ,  ou r p rocedure  here  i s  to  a l lo c a te  on a 

shares b a s is  th e  n o n exc ise , nonsa les (b u t in c lu d in g  s a le s  taxes o u ts id e  

tra d e )  taxes  f o r  a l l  s e c to rs  e x c lu d in g  r e a l e s ta te  (a m agnitude we 

s h a l l  te rm  TXER). F o r fo re c a s t in g  a p p lic a t io n s  the  amount o f r e a l 

e s ta te  taxes is  de term ined by an exogenous p ro p o r t io n  o f th e  t o t a l  ta x  

genera ted  in  e q u a tio n  (9 .1 0 ) .

Our s p e c i f ic a t io n  f o r  the  share equ a tio n s  is  the  fo l lo w in g :
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TABLE EC-2

Derivation of Aggregate Ind irect Business Taxes 

fo r Industry3 A llocation, 1972

Total ind irec t business taxes

less excise and customs 
(federal and state)

less sales taxes

plus sales taxes collected 
outside trade

less ind irec t taxes in 
real estate

Total to be d istributed by share 
equations

111,077

18,606

92,404

36,933

'55,471

7,756

'60,570

27,919

32,651

Property 17,599

Sales taxes outside trade 7,756

Motor Vehicle Licenses 1,517

Corporate Franchises 1,054

Occ. & Business ~ 1,057

Severance 801

Other 557

Non tax (State and Local plus Federal) 1,690

TOTAL 32,651

a,Source: Tables 3.2 and 3.4 in  the Survey o f Current Business and 
unpublished BEA data.

Sales taxes in Table 3.4, SCB, includes public u t i l i t ie s  taxes.
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where

TX. = in d i r e c t  bus iness ta x ,  e x c lu d in g  sa le s  ( tra d e  o n ly )  and 
e x c is e  ta x ,  in  income s e c to r  j .

QTW*̂  *  " ta x -w e ig h te d  o u tp u t ; "  i . e . ,  c o n s ta n t-d o lla r  in d u s try
o u tp u ts  aggregated to  th e  income s e c to r  le v e l ,  u s in g  1972 
Tax/O u tpu t va lu e s  as w e igh ts

QTW » same as QTŴ  b u t a g g re g a tin g  ove r a l l  in d u s t r ie s  (e x c lu d in g  
r e a l  e s ta te )

In  d e f in in g  th e  o u tp u t share we have e x p lo ite d  the  d if fe re n c e s  in

ta x  ra te s  (p e r u n i t  o f  o u tp u t)  th a t  were apparen t in  th e  1967 I /O  ta b le
12(and updated to  1972).

S ince most o f  th e  taxes  in  TXER a re  l i k e l y  to  respond s lu g g l is h ly

to  sharp changes in  o u tp u t,  we have induced th e  o u tp u t share v a r ia b le s

as (a p p ro x im a te ly ) a th re e -y e a r  moving average. We w ished to  keep the

dynamics s im p le  here to  avo id  excess ive  com pu ta tion  in  the  p rice -w age

system . Time in  th e  e q u a tio n  serves as a p ro xy  f o r  p ro p e r ty  ta x  bases

w h ich  a re  l i k e l y  to  move v e ry  sm ooth ly .

The share equ a tio n s  were e s tim a te d  from  1959 th ro ugh  1974 and the

r e s u lt s  a re  shown on Tab le  IX -3 . The r e s u lts  f o r  the  v a s t m a jo r i ty

o f  in d u s t r ie s  a re  reasonab le  enough to  show th a t  our o v e r a l l  p rocedure
2 *is  a fe a s ib le  one. The R s shou ld  be viewed in  c o n ju n c tio n  w ith  the  

s tanda rd  e r ro rs  o f e s tim a te  (and th e  1972 a c tu a l s h a re s ) . A number o f 

in d u s t r ie s  have shares th a t  have v a r ie d  l i t t l e  over th e  sample p e r io d .

To ensure reasonab le  b e h a v io r in  th e  o v e r a l l  m odel, I  have co n s tra in e d  

th e  o u tp u t e l a s t i c i t i e s  to  f a l l  between zero  and 2 .0 . The o u tp u t term s 

drop o u t i n  seventeen s e c to rs ,  and in  fo u r  they  h i t  th e  upper l i m i t

T h is  p rocedure  was de sc rib e d  b r i e f l y  in  C hapter I I .1 2
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INDIRECT b u s in e s s  tax

a INDUSTRY 1972SH4RE CONST T-VAL

I F ARMS .06  42 - 2 .6 9 6 0 2 0 2 .7 )
2 AG. Sf R VICES* FORESTRY* 8 FISHERIES .0 0 3 9 -  S . 4827 4 2 5 .8 )
3 HETIL MININS • 00S3 -S .2 1 S 8 1 2 4 .2 )
» CO At. PINING .0036 - S . £273 2 7 6 .6 )
5 CRUDE PETROL EUH 8 NATURAL CAS .0353 - 3 .2 4 9 3 6 6 . 4 )
6 NONHETALLIC MINERAL H IN IN 6 .0 3 3 2 - 5 . 7 * 9 ^ 2 0 2 .1 )
7 CONTRACT CONSTRUCTION .0329 -3 .4 3 4 1 1 8 4 .1 )
8 FOOD AND KINDRED PRODUCTS .0391 - 3 .2 2 0 9 2 6 . 6 )
9 TOBACCO MANUFACTURES .0 3 24 - 5 . 3 3 4 0 1 .4 )

13 TEXTILE MILL PRODUCTS .0 3 5 6 .4 0 6 1 . 2 )
11 APPAREL .0041 - 1 . 7 0 0 6 .91
12 LUMPER AND WOOD PRODUCTS .0066 - 5 .0 4 5 2 3C 9 .9 )
13 FURNITURE ANO FIXTURES .0 0 2 7 - 5 . 8 9 0 1 3 4 6 .9 )
I t PAP?R AND ALLIED PRODUCTS .0 0 9 9 > 2 .6 8 4 6 1 . 2 )
15 PRINTING AND PUBLISHING • Q0B3 - 4 .3 9 4 3 1 . 8 )
16 CHEMICALS AND ALLIED PRODUCTS • C175 -3 .4 1 4 4 2 . 9 )
17 PETROLEUM f*EFI NING .0 1 2 0 .4 8 9 0 . 2 )
18 RUBBER ANO HISC. PLASTICS .0 0 5 6 4 .6 4 2 4 4 2 .3 )
19 LEATHER ANO LEATHER PRODUCTS .0011 - 6 . e c u 3 7 6 . t )
20 STONE. CLAY* AND CLASS PRODUCTS .0 067 -2 .0 5 6 5 1 .2 )
21 PRIMARY METALS .0 1 05 - 2 . 4 3 9 3 4 . 0 )
22 F APRICATED METAL PRODUCTS • C 139 -1 .3 1 2 5 . 8 )
23 MACHINERY. EXCEPT ELECTRICAL .0 2 1 1 -  3 .8 6 4 8 7 . 8 )
21 ELECTRICAL MACHINERY .0 1 6 9 -  3 .7263 4.1  )
25 TRANS. fB U IP .  C ORDNANCE .0175 - 4 .1 3 8 8 6 . 7 )
26 KOTOR VEHICLES .0094 - 4 .3 5 4 3 5 1 . 0 )
27 INSTRUMENTS .0 0 3 6 - 4 . 5 1 2 4 1 .7 )
*8 MISC. MANUFACTURING INDUSTRIES .0 3 31 - 5 . 9 3 3 3 1 3 2 .0 )
29 RAILROADS .0 155 - 4 .1 3 4 0 1 9 5 .5 )
33 LOCAL. SUBURBAN* 8 HIGHWAY PASSENGE .0 0 57 -  3 .4 * 4 5 2 .0 )
I I TRUCKING AND WAREHOUSING .0  312 - . 0 5 6 5 . 0 )
32 WATER TRANSPORTATION .0033 -5 .7 0 4 4 5 7 2 .7 )
33 AIR TRANSPORTATION .0 0 7 0 - 4 . 5 1 3 2 1.31
34 PIPELINE T»AMSPORTATIOH .0 3 22 - 6 . 1 3 0 0 4 8 6 .1 )
35 TRANSPORTATION SERVICES .0015 5 .3 0 2 1 1 6 2 .9 )
36 TELEPHONE ANO TELECRAPH .0643 >1 .9019 1 . 7 )
37 RADIO AND TELEVISION BROADCASTING .0 0 2 6 - 2 . 1 3 9 3 1 .3 )
36 ELECTRIC. CAS* AfCD SANITARY SERVICE .1299 2 .0 59 6 1 2 7 .8 )
39 WHOLESALE TRADE .0 371 .3 9 94 . 2 )
43 RETAIL TRADE .0 3 6 2 .0 3 61 . 0 )
4 I BANKING ANO CREDIT AfENCIES .C492 -3 .0 3 0 3 1 3 0 .9 )
42 INSURANCE A(ENTS AND BROKTSS .0737 - I .3 C C 2 1 . 0 )
4 4 HOTELS ANO OTHER L00G1N6 PLACES .0 1 5 3 - 4 . 1 8 0 7 1 5 2 .3 )
45 PERSONAL SERVICES .0 1 3 3 - 3 . 0 5 5 3 3 . 2 )
46 MISC. BUSINESS SERVICES .0145 - .0 9 3 C . 0 )
47 AUTOMOBILE REPAIR An D 6ARA6ES .0068 - . 9 9 0 2 . 2 )
48 AMUSEMENT AND RECREATION SERVICES .0 4 5 5 -  1 .0926 1 .5 )
49 MEDICAL ANO OTHER HEALTH SERVICES .0096 2 .6 4  66 .3 1
sa EDUCATIONAL SERVICES .0 0 96 6 .3 2 4 0 1 7 0 .3 )

e b u a t i o n s

TIME f-V A L O-SHARE T-tfAL Rsa S .E . OW

.0380 20 5 ) - .0 0 0 0 1 .0 1 • 970 . 0 0 2 * .6 5

.0 023 1 3) - . 0 0 0 0 1 *01 .1 1 3 • 0001 1*2%

.0 2 1 5 3 T) - . 0 0 0 0 1 .01 • 555 • 0007 .4 6
.0018 61 - .0 0 0 0 ( . 0 ) • 036 • 0002 1 .2 2
.0241 3 5 ) - .0 0 0 0 1 . 0 1 • 506 • 0056 .8 8
.0104 2 6) - . 0 0 0 0 1 .01 • 353 •0C02 • 65
.0022 8 ) - . c o c o 1 .C ) • C56 .0 0 X 5 . 4 0
.0176 1 1) - . 0 0 0 0 1 .0 1 • C23 .0 1 X 5 • 43
.0 385 1 I I .1 183 1 . ? ) • 792 • 0002 • 81
.0011 9) 1 .1 1 7 9 1 2 .3 1 • 294 •0001 2 .2 7
.0322 6 0 1 .6999 1 1 .9  1 • 89T • 0002 1 .2 3
.0105 4 6 ) - .0 0 0 0 I .0 1 • 6 38 • 0003 1. 39
.0 066 2 8) - . 0 3 0 0 1 . 0 ) .3 6 6 • 0001 1 .0 9
.0 0 1 9 1 6) .4 2 7 9 I . 9 ) .207 • 0C02 2 .0 8
• 0C24 51 .0865 1 . 2 ) .0 7  2 .0 0 0 2 1 .5 7
.0032 51 .1599 1 . 5 ) .828 .0 0 0 3 1 .7 3
.0064 1 7) 1 .0  809 ( 1 . 7 ) .189 .0 0 0 5 2* 55
.0561 3 7) <>.0000 I I N F I M . ) • 047 .0 0 1 0 1 .4 9
.0012 5 ) - .0 0 0 0 1 .0 1 • C18 .0 0 0 1 1 .7 6
.0038 1 U .5992 1 1 . 6 ) .121 • 00C2 • C 7
.0 0 1 9 6) .4 1 17 f 2 .4 1 •7 1 6 • 0006 1 .9 8
.0071 3 3) .6689 t 1 . 9 ) .47  3 • 0CC5 • 98
.0 183 8 61 .0035 1 .01 •9 27 • 0005 • 66
.0 310 5 31 .1 020 1 . 5 ) •9 35 .0 0 0 6 1 .3 1
.0335 7 4 ) .0290 1 .2 1 . i l k • 0011 2 .0 6
.0127 I 11 - .0 0 0 0 t . 0 ) • 08 6 • 0027 2 .7 2
.0 1 05 8) .1  85 8 1 . 4 ) •r>46 .0 0 0 2 .8 3
.o n s s 9) - . 0 0 0 0 1 .01 .369 .0 0 0 3 .4 5
.C635 21 6 ) - .0 0 0 0 I  .0 1 . 9 7 0 • 0014 .6 1
f  0025 I  ) .3 197 1 1 . 0 ) .9  27 .0 0 0 2 2 .  07
.0289 3 ?) 1 .0120 1 1 . 9 ) .6  38 .0 0 1 0 1 .64
.0257 IB 5 ) - .0 0 0 0 ( . 0 ) • 96 2 • 0CC1 1. 70
.0 2 85 61 .0697 1 . 1 ) .2 6 2 • 0013 • 23
.0 3 02 17 ?) - . 0 0 0 0 1 . 0 ) •  954 • 0001 1 .4 6
.0369 8 11 2 .0 00 0 I I N F I N . I .  f38 • CC02 1 .4 9
.0038 3) .3174 1 .6  1 .  5 )3 • 0022 . 8 3
.0 1 87 6 01 .6361 1 2 .4 1 •8 27 • 0C01 1 .7 1
.0269 12 01 2 .0000 I I N F I N . ) .  505 .0 0 5 1 • 29
.0141 7) 1 .2 11 0 1 . 8 ) .1 4 2 .0 0 2 0 2 .3 6
.0 092 3 11 .8175 1 1 . 5 ) •  6 59 .0 0 1 7 1*00
.0176 5 51 - .0 0 0 0 ( .C» • 684 • 0027 • 81
.0069 2 4 1 .4860 1 1 .  11 • 321 • 0028 2 .4 2
.0081 2 I  1 - . 0 0 0 0 1 .01 • 28 0 •  0012 .  38
.0164 2 5 ) .2 892 1 1 . 3 ) • 645 • 0004 2 .6 3
.0084 ? l 1 .04 18 1 1 .7 1 • 935 • 0005 2 .0 2
.0024 I I .8753 1 .9 1 • 753 • 0003 1 .3 4
.0 1 7 7 3 9) .6 466 1 2 .6 1 •669 • 0012 1 .4 1
.0074 3 1 1 .5253 I . 3 ) • 296 • 0013 • 42
.0624 12 11 2 .0 0 0 0 I I N F I N . 0 •9 06 .0 0 0 6 2 .1 9
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o f  2 .0 . The g e n e ra l predominance o f  th e  tim e  tre n d s  r e f le c t s  the  

p ro p e r ty  ta x  p o r t io n  o f  th e  t o t a l  in d i r e c t  ta x  l i a b i l i t y .

Perhaps fu tu re  work on th e  model can experim ent w ith  v a r io u s  types 

o f  c a p i ta l  s to cks  as e x p la n a to ry  measures. The reade r shou ld  bear in  

m ind, however, th a t  in  most in d u s t r ie s  the  in d i r e c t  bus iness  ta x  p o r t io n  

o f  t o t a l  o u tp u t i s  around one p e rc e n t. Thus, th e  use o f tre n d s  here 

w i l l  have l i t t l e  e f fe c t  on th e  s e n s i t i v i t y  o f r e la t iv e  p r ic e s  to  q u ite  

d i f f e r e n t  economic s c e n a rio s . Tha t i s ,  w ith  an assum ption th a t  such 

taxes  a re  f u l l y  s h i f te d  fo rw a rd , a f i f t y  p e rce n t e r ro r  in  th e  ta x  b i l l  

w i l l  r e s u l t  in  (a p p ro x im a te ly ) o n ly  a o n e -h a lf  p e rce n t e r ro r  in  the  

g ross o u tp u t p r ic e .

The r e s u lts  o f  s tages one and two a re  c u r re n t d o l la r  ta x  l i a b i l i t i e s  

f o r  each income s e c to r .  Our p rocedure  f o r  t r a n s la t in g  these  l i a b i l i t i e s  

in to  changing th e  ta x  ra te s  ( th e  b^ in  S e c tio n  9 .2 )  is  th e  fo l lo w in g .  

F i r s t  each income s e c to r 's  ta x  i s  d iv id e d  by a base -year ta x  w e igh ted  

average o f  o u tp u t. T h is  v a r ia b le  i s ,  o f  cou rse , th e  same as was used 

in  th e  e q u a tio n  e x p la in in g  the  s e c to r 's  ta x  sha re . For most s e c to rs  

such an im p l i c i t  r a te  would v a ry  c y c l i c a l l y ,  o u tp u ts  d e c l in in g  o r r is in g  

more r a p id ly  than  th e  ta x  payment. I t  seems u n l ik e ly  such " in c re a s e s "  

o r  "decrea ses" in  ta x  ra te s  a re  passed fo rw a rd  in  th e  s h o r t  ru n ; 

th e re fo re ,  as s im p le  e x p e d ie n t, th re e  ye a r moving averages o f  the  

e f fe c t iv e  ta x  ra te  a re  computed. These moving average va lu e s  a re  

conve rted  to  indexes and each INFQRUM s e c to r  w i th in  the  same income 

s e c to r  has i t s  1972 base ta x  r a te  e x tra p o la te d  w ith  t h is  in d e x .
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The above procedure  ensures th a t ,  in  th e  lo n g  ru n , p r ic e s  by s e c to r  

a re  c o n s is te n t w i th  aggregate ta x  revenues. We proceed on th e  assum ption 

th a t  the  in c id e n c e  o f  such taxes i s  n o t on p ro p e r ty  incomes. The lo n g -  

ru n  r e la t iv e  income shares in  the  model a re  independent o f the  le v e l  

o f  the  p ro p e r ty  and o th e r  taxes cons ide red  h e re .

F e d e ra l E xc ise  and Customs

From a th e o r e t ic a l s ta n d p o in t,  th e  tre a tm e n t o f  e xc is e  taxes is  

more a p p e a lin g  than  the  p ro p e r ty  and o th e r  bus iness taxes  s in ce  we need 

n o t compute e f fe c t iv e  ra te s .  Thus, we may leave  th e  in c id e n c e  o f  changes 

in  such ta x  ra te s  to  be th e  r e s u l t  o f  In te ra c t io n s  w i th in  th e  com plete 

m odel. As an example, c o n s id e r a d o u b lin g  o f  the  e xc ise  ta x  ra te  on 

t i r e s  and tu b e s . The f u l l  model then may proceed to  w ork o u t a te x tb o o k  

sequence o f  e ve n ts . On i t e r a t io n  one o f  the  p r ic e  m odel, th e  p r ic e  o f 

t i r e s  r is e s  and so do th e  p r ic e s  o f  a l l  p ro d u c ts  th a t  use t i r e s  as 

in p u ts .  In  th e  r e a l  m odel, consum ption o f  t i r e s  f a l l s ,  as does the  

consum ption o f  goods th a t  a re  r e la t iv e ly  " t i r e "  in te n s iv e .  N a tu r a l ly ,  

th e  o u tp u t o f  t i r e s  f a l l s ,  and in  the  r e tu rn  to  the  p r ic e  m odel, the  

demand p re ssu re  v a r ia b le  depresses the  p r ic e  markup r a t i o  in  the  t i r e  

s e c to r .  T h is  re d u c t io n  in  th e  va lue-added p r ic e ,  o f cou rse , r e s u lt s  in  

a s m a lle r  p r o f i t  sha re . On th e  re tu rn  a g a in  to  the  r e a l m odel, consum ption 

re co ve rs  somewhat due to  th e  now lo w e r p r ic e  (b u t i f  a l l  ou r param eters 

a re  reasonab le  —  a p r ic e  s t i l l  h ig h e r  than  b e fo re  the  ta x  r i s e ) .

W ith  s u f f i c ie n t  computer t im e , a s ta b le  s o lu t io n  is  ach ieved and we may 

de te rm ine  th e  e v e n tu a l e f fe c ts  on o u tp u t,  ta x  revenues, p r o f i t s ,  and 

p r ic e .
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As lo n g  as we a re  en tranced  by t h is  id e a l m odel, we may as w e l l  

c o n tin u e . In  th e  p e r io d s  fo l lo w in g  the  ta x  in c re a s e , th e  demand measure 

in  th e  p r ic e  e q u a tio n  would e v e n tu a lly  r e tu rn  to  i t s  norm al v a lu e .

P r ic e s  w ould r is e  s lo w ly  to  th e  b e fo re - ta x  le v e l  o f markups (ove r la b o r  

c o s t)  p lu s  the  in c rea sed  ta x .  Thus, the  in c id e n c e  in  the  lo n g  run  

would f a l l  s o le ly  on th e  consumers o f  t i r e s  and re la te d  p ro d u c ts .

Whether the  in te g ra te d  model w ou ld , w ith o u t s p e c ia l a t te n t io n  

to  such a p a r t ic u la r  p rob lem , tra c e  o u t e x a c t ly  t h is  sequence o f 

even ts  is  q u e s tio n a b le . B u t, a t  le a s t ,  i t  c o n ta in s  a l l  th e  re le v a n t 

fu n c t io n s  to  make such an a n a ly s is .

More im p o rta n t to  ou r purposes here  is  the  re c o g n it io n  th a t  we 

may d iv o rc e  the  revenue fu n c t io n  f o r  the  e x c is e  taxes  from  th e  p r ic e  

model p ro p e r. A c c o rd in g ly ,  a d is c u s s io n  o f  revenue equ a tions  shou ld  

p o s s ib ly  be long  w ith  ou r development o f  the  income b lo c k . However,

I  w ished to  t r e a t  a l l  th e  issu e s  r e la t in g  to  in d ir e c t  bus iness  taxes 

to g e th e r ;  and so, we make a b r ie f  d ig re s s io n  from  our d is c u s s io n  o f 

th e  p rice -w age  system . We have e s tim a te d  revenue fu n c t io n s  f o r  10 

e x c is e  ta x  item s and one f o r  customs d u t ie s .  Even w ith  the  INFORUM 

d isagg rega ted  d a ta , we s t i l l  have to  make a p p ro x im a tions  f o r  the  

a p p ro p r ia te  ta x  bases. The da ta  f o r  th e  ta x  re c e ip ts  and ta x  ra te s  a re  

taken  from  unpub lished  BEA w orkshee ts .

A l l  o f  th e  equ a tions  have been e s tim a te d  in  lo g a r ith m ic  fo rm . We 

may expect th e  base e la s t i c i t i e s  to  d i f f e r  from  one due to  our use o f 

o n ly  app ro x im a tions  f o r  ta x  bases. The e s tim a te d  base e l a s t i c i t y  may 

be le s s  th a n , g re a te r  th a n , o r  equa l to  1 .0  depending upon th e  e la s t i c i t y  

o f  th e  ta x a b le  item s w ith  re s p e c t to  the  s e r ie s  we have chosen.
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The re g re s s io n  r e s u lts  a re  shown in  Tab le  IX -4 ;  th e  ta b le  is  g e n e ra lly

s t ra ig h t fo rw a rd .  W ith  changes in  ta x  laws i t  became necessary to  use

d i f f e r e n t  sample p e r io d s  in  d i f f e r e n t  s e c to rs ;  th e  e s t im a t io n  p e r io d  is

no ted  to  th e  r ig h t  o f  th e  ta b le .  The e s tim a te d  base and ra te  e la s t i c i t i e s
2

a re  g e n e ra lly  q u ite  reasonab le  and th e  R Ts a re  u s u a lly  above .95 .

Some o f  th e  re g re s s io n s  deserve s p e c ia l comment. S ince i t  was

Im p o ss ib le  to  de te rm in e , a. p r i o r i , the  percen tage re d u c t io n  in  th e  ta x

base upon th e  rem oval o f  th e  au tom ob ile  e xc ise  ta x  in  1971, a dummy

13v a r ia b le  (DUM71) was used in  th e  e q u a tio n . The h ig h  s tanda rd  e r ro r  

shou ld  be guaged r e la t iv e  to  p re -1971  c o l le c t io n s  w h ich  were over 2 b i l l i o n  

d o l la r s .  The same approach was used in  the  e q u a tio n  f o r  A i r l in e s  (no. 8) .

In  J u ly  1970, th e  e xc ise  ta x  on passenger fa re s  was in c rea sed  from  5 to  8 

p e rc e n t. In  a d d it io n ,  a i r  f r e ig h t  was s u b je c t to  ta x  w h ich had 

p re v io u s ly  been re p e a le d .

In  th re e  s e c to rs ,  g a s o lin e  and o i l ,  t i r e s  and tu b e s , and com m unication, 

th e re  was s u f f i c ie n t  v a r ia t io n  in  th e  ta x  ra te s  to  make p o s s ib le  

e s t im a t io n  o f  ra te  e la s t i c i t i e s .  The ra te  e l a s t i c i t y  f o r  com munications 

i s  s e t equa l to  u n i ty  f o r  fo re c a s t in g  a p p lic a t io n .  Under c u r re n t la w , 

t h is  ta x  ra te  i s  d e c l in in g  a t  one percen tage p o in t  in te r v a ls  u n t i l  i t s  

com ple te  rem oval in  1982. (F o r 1977, i t  i s  5 p e rc e n t. )  The ra te  

e l a s t i c i t y  c o e f f ic ie n ts  f o r  th e  o th e r  two s e c to rs  a re  b o th  le s s  than 

one and have s m a ll s tandard  e r ro rs .

The fe d e ra l taxes  a t t r ib u te d  to  r e t a i l  tra d e  are  m a in ly  e x c ise s  on 

s p e c ia l fu e ls  (d ie s e l and a v ia t io n  f u e l ) .  T h e re fo re , I  used co ns tan t

The e x c is e  ta x  remained on busses, f o r  in s ta n c e , w h ich are  in c lu d e d  
in  o u r s e c to r  f o r  m otor v e h ic le s .
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Federal

Taxable Item

1. Alcoholic beverages

2. Tobacco

3. Gasoline and o il

4. Tires-and tubes

5. Motor vehicles

6. Other transportation
equipment

7. Trucking (highway use
licenses)

8. Airlines

9. Conmunications

10. Wholesale trade 
(prim arily customs
duties)

11. Retail trade

Table IX -  4 
Excise Taxes and Customs Duties Regressions

1974
Collections

(m illions) Equation Results

4.612.0 TXj -  1.55 + .726 Q(31) 1954-74

R2 « .984, S.E. ** 87.3, D.W « 1.10, specific

2.307.0 TX, « 4.652 + 1.223 C(35) 1954-74
2 (31.1)

R » .976, S.E. « 36.8, D.W ■ 1.29, specific

3.987.0 TX, « -2.058 + .871 * Q(76) + .879R(76), 1947-74J  (15.1) (15.8)
R* » .992, S.E. » 111.1, D.W = 2.41, specific

820.0 TX* * 6.069 + 1.086 Q(80) + .684R(80), 1947-74
2 (16.1) (8.8)

R = .982, S.E. = 31.5, D.W -  1.91, specific
621.0 TX,. * -2.795 + .822 V(145)+ 1.718 DWM71, 1954-74

2 (7.1) (14.5)
R = .876, S.E. » 214.8, D.W = 1.72, ad valorem

57.0 TX, » -.169 + .550 V(152) 1954-74
(19.9)

R2 ■ .970, S.E. ■ 2.4, D.W a .93, ad valorem
74.0 TX, » -6.873 + 1.075 V(169) 1959-74

2 (7.3)
R* = .926, S.E. = 6.4, D.W * .63

1.022.0 TXa = -3.645 + .985 V(172)+.867 1963-74
2 (7.2)

R ■ .954, S.E. 79.8, D.W ■ 1.57, ad valorem
1.861.0 TX0 « -4.111 + .869 V(174) + 1.147 R(174) 1954-74

2 (30.4) (5.5)
R -  .985, S.E. = 59.4, D.W » 1.89, ad valorem

4.507.0 TX.n « 3.698 + 1.069 IMP72$ 1959-74
910 (29.8)

R * .974, S.E. 175.2, D.W » 1.90
484.0 TX., = -11.692 + 1.698 Q(76) 1966-74

2 (5.8)
R * .955, S.E. » 23.3, D.W = 2.31
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L is t of

Q(1)

v ( D

c(1)

R(76)

R(80)

R {172)

OUMAUT

IMP72

DUMAIR

Symbol s:

= (logarithm of) tax collections of item - i ,  lis ted  under column due.

= (logarithm of) 1972 constant dollar gross output of sector i ,  i 
refers to sector numbers of detailed INFORUM model but correspond 
to t i t le s  lis ted here.

= same as fo r Q (i), but current dollar output (see Appendix II-A  
for sources fo r outputiT^

= (logarithm of) constant - (1972$) do lla r consumption of INFORUM 
sector i .

= exicse tax rate on gasoline, cents per gallon.

a (logarithm of) index of tax rates on rubber products, 1958 =
100.0, source BEA.

= (logarithm of) federal tax rate on communication services, 
percentages.

= Dummy fo r Pre-1971 excise tax on automobiles, 1954-1970 = 1.0,
1971 = .5, 1972-74 = 0.0

® (logarithm of) total imports in 1972 dollars from NIA, b illio n s  
of dollars.

= Dummy fo r pre-1970 excise tax rate (and base) on a ir  fre igh t 
and passengers, 1963-1969 = 0.0, 1970 = .5, 1971-1974 = 1.0
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d o l la r  o u tp u t o f  th e  pe tro le um  r e f in in g  s e c to r .  The base e la s t i c i t y  o f  

1 .68  Im p lie s  grow ing use o f  these fu e ls  r e la t iv e  to  t o t a l  pe tro le um  

o u tp u t. Customs d u t ie s  a re  assumed to  be c o l le c te d  by w h o le s a le rs  and 

make up th e  m a jo r p o r t io n  o f th e  fe d e ra l in d i r e c t  taxes in  w ho lesa le  

tra d e . The o th e r  la rg e  ite m  p a id  by w h o le sa le rs  i s  a lc o h o l ic  beverage 

taxes on im p o rts , n o t a customs d u ty , p e r se . I  have e s tim a ted  an 

e q u a tio n  f o r  these  two item s a long  w ith  s e v e ra l o th e r m inor ta xe s .

As a s top -gap  measure, t o t a l  co n s ta n t d o l la r  im p o rts  p ro v id e  a good 

f i t  f o r  these taxes w i th  a base e la s t i c i t y  near one.

The e x c is e  ta x  c o l le c t io n s  in  th e  s e c to rs  n o t cons ide red  here  

amount to  o n ly  110 m i l l io n  d o l la r s  in  1974. These taxes a re , o f cou rse , 

t re a te d  exogenously f o r  s im u la t io n  and fo re c a s t in g .

9 .5  R e ta i l  P r ic e  C onvers ion

The g ross  o u tp u t p r ic e s  to  w h ich  we have been r e fe r r in g  up to  t h is  

p o in t  may g e n e ra lly  be though t o f  as w h o le sa le  p r ic e s .  The most im p o rta n t 

aggregate p r ic e  in  term s o f  th e  com plete m odel, however, i s  an in d e x  o f 

consumer p r ic e s .  A consumer p r ic e  in d e x  i s  used in  e x p la in in g  changes 

in  wages as w e l l  as d e f in in g  r e a l  p e rso n a l income d e riv e d  from  the  

income b lo c k . M oreover, INFORUM's c u r re n t  w ork on d isagg rega ted  

consum ption fu n c t io n s  w i l l  re q u ire  consumer p r ic e s  a t  a p ro d u c t le v e l .

A n a ly z in g  p r ic e  im pacts  th rough  the  tra d e  s e c to rs  is  th e  s u b je c t 

o f  a m a jo r s tu d y  in  i t s e l f ,  so the  ru d im e n ta ry  p rocedure  used here  can 

be d e sc rib e d  as a tem porary measure. S t i l l ,  t h is  tre a tm e n t i s  s u p e r io r  

to  th e  assum ption th a t  each consumer p r ic e  is  p ro p o r t io n a l to  the  

c o rre spond ing  w h o lesa le  p r ic e  in  eve ry  q u a r te r .
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We f i r s t  c o n s id e r la g s  th ro ugh  the  r e t a i l  s e c to r .  We take  t h is  la g  

to  be equa l to  th e  norm al in v e n to ry  tu rn o v e r  p e r io d  f o r  th e  most 

a p p ro p r ia te  type  o f  r e t a i l  e s ta b lis h m e n t. The most t y p ic a l  annual 

s a le s - in v e n to ry  r a t i o  i s  about 6 . 0 ; th e re fo re ,  th e  average tu rn o v e r 

p e r io d  i s  around two months and the  w e ig h ts  assigned to  the  c u rre n t 

and lagged q u a r te r ly  w h o le sa le  p r ic e s  a re  .333 and . 666, re s p e c t iv e ly .

Data f o r  s a le s - in v e n to ry  r a t io s  a re  found in  C u rre n t Business R eports -  

R e ta i l  T rade , Annual Summary, U .S . Bureau o f  th e  Census. P re s e n tly ,  

no la g  i s  assumed f o r  th e  w ho lesa le  s e c to r .

The second c o n s id e ra t io n  i s  the  b e h a v io r o f  w h o le sa le  and r e t a i l  

m a rg in s . We have n o t in v e s t ig a te d  in  d e t a i l  the  a l te r n a t iv e  hypotheses 

o f m arg ins determ ined by ( " r u le  o f  thum b") a co n s ta n t percen tage markup 

on th e  c o s t o f  goods s o ld  o r  w hether m arg ins r e f l e c t  o n ly  the  co s t 

( In c lu d in g  c y c l ic a l  f lu c tu a t io n s  in  p r o f i t s )  o f  d is t r ib u t in g  a u n i t  o f 

r e a l  o u tp u t. U ndoub ted ly , the  b e h a v io r v a r ie s  by th e  n a tu re  o f th e  p ro d u c t 

and th e  m arke t s t ru c tu re  o f  th e  p a r t ic u la r  k in d  o f  r e t a i l  o u t le t .  Our 

markup e q u a tio n s  in  the  p re v io u s  ch a p te r f o r  aggregate r e t a i l  and 

w h o le sa le  tra d e  shed some l i g h t  on t h is  q u e s tio n , e s p e c ia l ly  in  the  case 

o f  r e t a i l  t ra d e . We found th a t  the  va lue -added  markup over la b o r  co s t 

in  r e t a i l  tra d e  was e xp la in e d  q u ite  adequa te ly  by  a fu n c t io n  o f th e  

unemployment r a te  and p r o d u c t iv i t y  f lu c tu a t io n s .  The e x p lo s io n  o f manufac

tu r in g  and fa rm  p r ic e s  in  1974 and 1975 caused no apparen t in c re a se  in  the  

r e t a i l  m arg ins o v e r what would have been expected . However, as we noted in  

th e  p re v io u s  c h a p te r, a l te r n a t iv e  b e h a v io r in  th e  s h o r t  run  ( i . e . ,  

pe rcen tage  markup on c o s t o f  goods) cannot be ru le d  ou t in  the  case 

o f  w h o le sa le  tra d e . The m arg ins th e re  rose  s u b s ta n t ia l ly  in  th e  1973-74 

p e r io d .
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In  any e v e n t, a reasonab le  assum ption i s  th a t ,  in  the  lo n g  ru n , 

c o m p e tit iv e  fo rc e s  w i l l  r e s u l t  in  th e  " p r ic e ”  o f tra d e  r e f le c t in g  

th e  lo n g  ru n  average c o s ts  o f d is t r ib u t io n  o f  u n i t  o f  r e a l  o u tp u t.

Thus, f o r  th e  purposes h e re , I  have m a in ta ined  a s t r i c t  in p u t-o u tp u t  

a cco u n tin g  s t ru c tu re  w h ich  assumes th a t  the  r e t a i l  p r ic e  i s  a f ix e d -  

w e ig h t average o f  th re e  component d e f la to r s :  1) the  w h o le sa le  o r 

m a n u fa c tu re r 's  p r ic e ;  2) the  " p r ic e "  o f  w h o le sa le  t ra d e ; and 3) the  

" p r ic e "  o f  r e t a i l  t ra d e .  The p r ic e s  f o r  th e  tra d e  s e c to rs  a re  d e r iv e d  

as o th e r  p r ic e s  in  the  m odel; th e y  r e f l e c t  th e  p r ic e s  o f  in te rm e d ia te  

in p u ts  (h e a t, power, in s u ra n c e , e t c . )  p lu s  la b o r  and c a p i ta l  c o s ts .

N e ith e r  the  in p u t-o u tp u t  ta b le  n o r NIA da ta  p ro v id e  any d is a g g re g a tio n  

f o r  e i th e r  tra d e  s e c to r ,  thus  the  change in  m arg ins i s  the  same f o r  

e ve ry  p ro d u c t.

The p r ic e  conve rs io n  may now be la id  o u t fo rm a lly  f o r  the  consum ption 

p r ic e  o f  o u tp u t i :

(9 .1 2 ) p£ ( t )  *  aiP i e f f  +  PWt M  +  y±  Pr t  M  +  si  + y ± -  1

where

w tp = p r ic e  o f  w h o le sa le  tra d e  m arg ins (=1 .0  in  the  base p e r io d )  

r  tp ■ p r ic e  o f  r e t a i l  m arg ins (=1 .0  in  the  base p e r io d )  
e f f

Pi  -  ^ ( t )  +  k 2p± ( t - l ) ,  ■ 1 .0

and

and k^ a re  la g  w e ig h ts  taken  from  in v e n to ry -s a le s  da ta  in  the  

r e t a i l  s e c to r .

The a , S, and y w e ig h ts  a re  taken  from  da ta  in  th e  1967 in p u t-o u tp u t  

ta b le  on tra d e  m arg ins by consum ption p ro d u c t.
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The p r ic e s  d e fin e d  by (9 .1 2 ) a re  aggregated w ith  f ix e d  1972 consumer 

e x p e n d itu re  w e ig h ts  to  th e  th re e  m a jo r subgroups —  d u ra b le s , nondu rab les , 

and s e rv ic e s  —  o f  th e  p e rso n a l consum ption d e f la to r .  In  e a r ly  runs o f 

th e  m odel, we found  th a t  g iv e n  known WPIf s and the  p r ic e s  f o r  t ra d e , 

o u r p rocedure  f o r  g e n e ra tin g  th e  du ra b le s  component produced a la rg e  

p o s i t iv e  b ia s  (a p p ro x im a te ly  7 p e rce n t by the  end o f  1975 on th e  1972 b a s e ). 

A p p a re n tly , the  sam pling  o f com m odities and p r ic in g  m ethodology a re  

d i f f e r e n t  f o r  consumer du ra b le s  th a t  a re  p r ic e d  in  b o th  WPI and CPI.

One source o f  e r ro r  i s  th a t  ou r s e c to r  M oto r V e h ic le s  in c lu d e s  tru c k s  

and busses w h ich  are  n o t p a r t  o f  th e  Consumer P r ic e  In d e x . The p r ic e s  

f o r  these  p roducer du ra b le s  grew fa s te r  than  au tom ob iles  in  the  e a r ly  

1970*3.

As a means o f  c o r re c t in g  f o r  t h is  b ia s ,  a lin k a g e  re g re s s io n  was 

perfo rm ed . Annual da ta  were used to  c o n s tru c t a s y n th e t ic  d u rab les  

goods f ix e d -w e ig h t  d e f la to r s  from  1958 th ro u g h  1972. T h is  s y n th e t ic  

d e f la to r  (DURSYN) was c o n s tru c te d  by means o f  th e  same fo rm u la  as shown 

in  (9 .1 2 ) .  On th e  p r ic e  (and 0 -1  dummy v a r ia b le  f o r  th e  1965 e xc ise  

ta x  c u t s ) , th e  p u b lis h e d  f ix e d -w e ig h t  PCE p r ic e  f o r  d u ra b le  goods (DURFIX) 

was re g ressed . The r e s u lts  a re  shown be low  as e q u a tio n  (9 .1 4 ) :

(9 .1 4 ) lo g  (DURFIX) -  .0265 + .731 lo g  (DURSYN) -  .024 EXCISE
(2 3 .3 ) (5 .0 )

1958-72 R2 -  .987 , S .E. *  .0050, DW *  1.58

The e l a s t i c i t y  o f  th e  p u b lis h e d  in d e x  w ith  re s p e c t to  our co n s tru c te d  

one i s  s ig n i f ic a n t l y  le s s  than u n i ty  ove r the  h i s t o r ic a l  p e r io d . The 

e q u a tio n  a c c u ra te ly  p re d ic te d  the  p u b lis h e d  indexes f o r  1973 and 1974,
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so i t  appears reason ab ly  s ta b le .  F o r lo n g  ru n  fo re c a s ts  we would 

n a tu r a l ly  p r e fe r  some o th e r  s o lu t io n  to  t h is  prob lem , b u t u n t i l  we can 

devo te  more tim e  to  s tu d y in g  th e  CPI and WPI s e r ie s  on a p ro d u c t-b y -  

p ro d u c t b a s is ,  t h is  e q u a tio n  w i l l  have to  serve  in  th e  in te r im .

Consumer P r ic e  Index

A f te r  th e  c o n s tru c t io n  o f  th e  t o t a l  f ix e d -w e ig h t  PCE d e f la to r ,  

an a d d it io n a l e q u a tio n  i s  employed to  d e r iv e  the  BLS Consumer P r ic e  

In d e x . The CPI i s  used in  the  wage fu n c t io n s  d e sc rib e d  in  Chapter V.

M ortgage in te r e s t  ra te s  and used au tom ob iles  are  two im p o rta n t 

item s in c lu d e d  in  th e  CPI, b u t exc luded in  th e  PCE d e f la to r .  For the  

moment o n ly  mortgage in te r e s t  ra te s  were cons ide red  in  our lin k a g e  

e q u a tio n . The e q u a tio n  was e s tim a te d  ( q u a r te r ly )  in  f i r s t  d i f f e r e n t  

fo rm  fro m  1958:2 th rough  the  end o f  1975:

(9 .1 5 ) ACPI/CPI = 1.039APCDFIX/PCDFIX + . 0057 AMORGRT/MORGRT
(4 8 .7 ) ( .9 )

1958:2 -1975:4  R2 -  .927 , S .E. *  .0019, D.W. -  1 .24

Note th a t  we o b ta in  a v e ry  h ig h  f i t  on q u a r te r ly - to - q u a r te r ly  changes, 

even though th e re  is  a s l ig h t  p o s i t iv e  b ia s  o f th e  CPI w i th  re s p e c t 

to  th e  f ix e d -w e ig h t  PCE in d e x . The mortgage in te r e s t  r a te  is  re ta in e d  

in  the  e q u a tio n , a lth o u g h  i t s  t - s t a t i s t i c  i s  n o t q u ite  one.

The re a d e r may q u e s tio n  why a s tep  c o u ld n 't  have been e lim in a te d  

by use o f  th e  PCEFIX d i r e c t ly  in  the  wage fu n c t io n .  T h is  d e f la to r ,  

however, i s  a v a ila b le  o n ly  from  1958 fo rw a rd  and, in  a d d it io n ,  I  w ished 

to  m a in ta in  some c o m p a ra b ility  w i th  o th e r  p u b lis h e d  wage d e te rm in a tio n  

s tu d ie s  w h ich  have used th e  CPI.
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There a re  a t  le a s t  two p o s s ib le  re fin e m e n ts  to  the  approach used 

h e re . N e ith e r  i s  in c o rp o ra te d , f o r  la c k  o f d a ta . The f i r s t  concerns 

th e  tre a tm e n t o f  r e t a i l  s a le s  ta xe s . They w e ig h t in  (9 .1 2 ) i s  in c lu s iv e  

o f  a l l  r e t a i l  ta x e s . I d e a l ly ,  we shou ld  take  the  ta x  p o r t io n  o u t o f  

the  m arg in  and a p p ly  th e  im p l i c i t  ta x  r a te  to  th e  g ross s e l l in g  p r ic e  

(s in c e  most r e t a i l  taxes  a re  ad va lo rem  ta x e s ) . U n fo r tu n a te ly ,  th e  

d e ta i le d  breakdown o f  th e  1967 m arg in  i s  a v a ila b le  from  BEA o n ly  on a 

w o r k f i le  ta p e ; t h is  tape  has n o t been read in  conn ec tion  w ith  the  o v e r a l l  

INFORUM m odel. The c u r re n t tre a tm e n t i s  d e f ic ie n t  in  th a t  i t  a t t r ib u te s  

s l i g h t l y  in c o r r e c t  w e ig h ts  to  th e  r e t a i l  d e f la to r  in  c o n s tru c t in g  the  

consum ption p r i c e . ^

Secondly, the  w h o le sa le  p r ic e  to  which we have been r e fe r r in g  thus 

f a r  is  the  dom estic  one o n ly .  To in c o rp o ra te  im p o rt p r ic e s ,  each e lem ent, 

p ^ , in  th e  p v e c to r  shou ld  be re d e fin e d  in  the  fo l lo w in g  way:

(9 .1 3 ) P j ( t )  -  s^domp^d ( t )  +  ■ j ^ p j c t ) ,  sd° m +  s±mP “ 1*0 

where

pd ( t )  ■ dom estic  w ho lesa le  p r ic e  as an o u tp u t o f  the  p rice -w age  
submodel

p * ( t )  =* average im p o rt p r ic e  o f good j ,  sdom, s*™^ = shares o f 
dom estic  demand s a t is f ie d  by d o m e s t ic a lly  produced and 
im ported  goods, re s p e c t iv e ly .

Both o f  these re fin e m e n ts  a re  fu tu re  w ork.

I f  we co u ld  assume th a t  th e  sa les  ta x  r a te  was th e  same f o r  every  
p ro d u c t, we c o u ld  remove the  ta x  by r e fe r r in g  to  aggregate va lue-added 
component da ta  f o r  r e t a i l  t ra d e . However, many s ta te s  do n o t ta x  
c e r ta in  item s and the  geograph ic  in c id e n c e  o f sa le s  taxes  may a ls o  d i f f e r  
by p ro d u c t.
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9 .6  Q u a r te r ly  Wage Leve ls  by In d u s try

In  C hapter V we e s tim a te d  equ a tio n s  f o r  r e la t iv e  wages and equ a tions  

to  re c o n c ile  BLS to  BEA. wage concep ts. Both used annual o b s e rv a tio n s .

For the  p rice -w age  system we re q u ire  q u a r te r ly  wage le v e ls  by in d u s try  

to  c o n s tru c t u n i t  la b o r  c o s ts .

I f  no la g s  were in  th e  annual e q u a tio n s , one m igh t s im p ly  use the  

same c o e f f ic ie n ts  w ith  q u a r te r ly  va lu e s  o f  th e  independent v a r ia b le s .

S ince la g s  a re  in v o lv e d  in  b o th  th e  above e q u a tio n s , I  propose as a 

method o f  in te r p o la t in g  q u a r te r ly  va lu e s  th a t  o v e r la p p in g  a n n u a l  

o b s e rv a tio n s  be used. That i s ,  f o r  th e  "y e a r"  1977 :3 -1978 :2  the  c u rre n t 

and lagged v a lu e s  o f the  unemployment r a te  in  the  r e la t iv e  wage e q u a tio n  

be d e fin e d  as th e  average o f  q u a rte rs  b e g in n in g  in  th e  t h i r d  q u a rte r  

o f one ye a r and end ing  in  the  succeeding y e a r 's  second q u a r te r .

Q u a r te r ly  va lu e s  a re  im p lie d  by knowledge o f  th e  p re v io u s  th re e  q u a rte rs  

to g e th e r  w ith  th e  new, e q u a tio n -g e n e ra te d , fo u r -q u a r te r  average.

To g e t t h is  system s ta r te d  f o r  the  r e la t iv e  wage e q u a tio n s , f o r ,  

say 1972 :1 , a c tu a l v a lu e s  f o r  q u a rte rs  1971 :1 -1971 :4  a re  read in to  

th e  m odel. In  1972:1 an "a n n u a l"  v a lu e  is  computed co v e rin g  th e  p e r io d  

1971 :2 -1972 :1  CRW^972*1) * As an example o f  one o f th e  independent 

v a r ia b le s  in  the  r e la t iv e  wage e q u a tio n s , th e  c u r re n t  "y e a rs "  unemployment

ra te  would be UW 7 2 .1  “  (Ut  +  Ut - 1  +  Ut - 2  +  Ut -3 > / 4 * Thus, the

q u a r te r ly  r e la t iv e  wage f o r  1972:1 i s  s im p ly
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In  the  computer program  the  1972:1 v a lu e  o f RW re p la c e s  th a t  f o r  

1971:1 and we a re  ready to  go on to  th e  new p e r io d . Note th a t  t h is  

p rocedure  genera tes  th e  same annual r e s u lts  as i f  we had an annual m odel. 

T h is  i s  because in  eve ry  fo u r th  q u a r te r  we use ca le n d a r yea r averages 

as independent v a r ia b le s .  Then we know the  ca lenda r ye a r v a lu e  o f th e  

r e la t iv e  wage and the  fo u r th  q u a r te r  r e la t iv e  wage becomes a b a la n c in g  

e n try .  However, s in c e  th e  p re v io u s  th re e  q u a r te rs ' v a lu e s  have been 

computed to  th e  fo u r -q u a r te r  moving averages o f  th e  e x p la n a to ry  v a r ia b le ,  

th e re  is  no jump in  the  fo u r th  q u a r te r  va lu e s  as compared to  any o th e r  

q u a r te r  o f  th e  y e a r.

9 .7  Exogenous P r ic e s

F o r th e  m a jo r i ty  o f  in d u s t r ie s ,  we have fo llo w e d  the  c la s s ic a l 

in p u t-o u tp u t  approach o f l e t t i n g  p r ic e s  be determ ined by v a lu e  added.

That i s ,  when we decompose the  system as a w ho le , each p r ic e  can be 

"e x p la in e d "  by c u r re n t and lagged va lu e s  o f i t s  va lue -added  and th e  v a lu e  

added o f s u p p lie r  in d u s t r ie s .  For fa rm  and o th e r  p r im a ry  com m odities, 

i t  i s  more reasonab le  to  expect t h a t ,  i n  th e  s h o r t -run ^p rices  a re  determ ined 

m a in ly  by c o m p e tit iv e  fo rc e s  and th a t  va lue-added (o r  more c o r r e c t ly  

p r o f i t  income) is  the  re s id u a l e lem ent.

A lth o u g h  the  e x p la n a tio n  o f  raw m a te r ia l p r ic e s  i s  an im p o rta n t 

ta s k ,  i t  i s  n o t one th a t  i s  undertaken in  t h is  s tu d y . Many o f  the  

p r ic e s  a re  s e t in  w o rld  m arkets and so s id e  models f o r  each p r ic e  

w ould have to  be b u i l t .  R a the r complex econom etric  models e x is t  in  

the  l i t e r a t u r e  s o le ly  to  e x p la in  one such p r ic e  ( p a r t i c u la r ly  f o r  

n o n fe rro u s  m e ta ls  p r ic e s ) .
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A c c o rd in g ly ,  in  the  s im u la tio n s  to  fo l lo w  and fo re c a s ts  din Chapter X I 

th e  p r ic e s  f o r  th e  fo l lo w in g  s e c to rs  are  taken  as exogenous:

I ro n  ores 

Copper Ores 

O ther n o n fe rro u s  ores 

Coal M in in g  

N a tu ra l gas

Crude pe tro le um  (dom estic )

Stone and c la y  m in in g

Chemical and f e r t i l i z e r  
m in ing

(1) D a iry  fa rm  p ro d u c ts (11)

( 2) P o u lt r y  and eggs ( 12)

(3) Meat an im a ls  and o th e r  l iv e s to c k (13)

(4) C o tton (14)

(5) G ra ins (15)

( 6) Tobacco (16)

(7) F r u i t s ,  ve g e ta b le s (17)

( 8) F o re s try  p ro d u c ts (18)

(9) F is h e ry  p ro d u c ts (29)

(50

Sugar

Pu lp  m i l l s

A few  o th e r  im p o rta n t raw m a te r ia l p r ic e s  w h ich  do n o t correspond to  

e x is t in g  INFORUM s e c to rs  have a ls o  been in s e r te d  in to  th e  m odel. To 

u t i l i z e  the  c u r re n t  computer program , these p r ic e s  have "bo rrow ed" 

s e c to r  numbers w h ich  a re  c u r re n t ly  empty in  th e  INFORUM s e c to r in g  p la n .

These p r ic e s  and t h e i r  id e n t i f i c a t io n  numbers (see Tab les 2 and 3 in  

C hapter X) a re :

61 S te e l scrap 75 Crude pe tro le u m  (im p o rte d )

62 O ilseeds  127 Raw sugar

63 Cocoa beans 128 Green c o ffe e  

Each o f  these p r ic e s ,  w i th  th e  e x c e p tio n  o f  th a t  f o r  im po rted

crude p e tro le u m , is  taken  from  the  WPI. The source o f  th e  pe tro le um  

p r ic e  i s  th e  M o n th ly  Energy Review.
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For p e r io d s  beyond a c tu a l known d a ta , we fo l lo w  the  G ilm a r t in  

p rocedure  o f  hav ing  these  p r ic e s  move r e la t iv e  to  th e  o v e r a l l  WPI 

(w ith  a one p e r io d  la g ) .  W ith o u t s p e c i f ic  knowledge to  the  c o n tra ry ,  

o u r u s u a l assum ption w i l l  be s iiq p ly  to  l e t  these  p r ic e s  r is e  a t  the  

same ra te  as th e  WPI, thus  n e u t r a l iz in g  t h e i r  e f f e c t  on th e  aggregate 

p r ic e  le v e l .  F o r energy p r ic e s  t h is  i s  u n r e a l is t ic  (as o f  1977); we 

s h a l l  la y  o u t o u r assum ptions f o r  these p r ic e s  more c a r e fu l ly  in  

Chapter X I .
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CHAPTER X

TESTS OF THE PRICE AND INCOME MODELS: 1973-75

10.1  Overview o f  C hapter

V a lid a t io n  o f  the  complex models developed in  th e  p re v io u s  chap te rs  

is  d i f f i c u l t  under any c ircum sta nces , b u t  i t  is  e s p e c ia l ly  so when we 

te s t  them r e la t iv e  to  th e  e x tra o rd in a ry  economic events o f  the  most 

re c e n t f iv e  y e a rs . A lth ough  th is  p e r io d  p ro v id e s  a s t r in g e n t  t e s t  f o r  

d ie  m odels, i t s  cho ice  is  n o t a lto g e th e r  a r b i t r a r y .  Most o f  the  re 

sources o f  the  INFORUM s t a f f  have been devoted to  p ro d u c in g  In d u s try  

fo re c a s ts  ten  o r more years  in to  the  fu tu re .  A lthough  most o f  the  in d i 

v id u a l equ a tions  in  th e  r e a l model have been s im u la te d  ove r post-sam p le  

re g re s s io n  p e r io d s ,  o n ly  one la rg e -s c a le  s im u la t io n  te s ts  o f  the  com plete 

model has been undertaken.^* An h i s t o r i c a l  s im u la t io n  re q u ire s ,  a t  a 

minimum, a c o n s is te n t s e t o f  in p u t-o u tp u t  ta b le s ,  the  c o n s tru c t io n  o f  

w h ich is  a m a jo r research  p r o je c t  in  i t s e l f .  An e a r ly ,  p r a c t ic a l  cho ice  

f o r  the  w o rk  in  t h is  th e s is  was w he the r to  b u i ld  th e  model to  be in te 

g ra te d  w ith  th e  e x is t in g  INFORUM m odel, w i th  a 1972 base , o r  to  under

ta k e  th e  b u i ld in g  o f  a system  capable  o f  s im u la t in g  any chosen p e r io d  

from  1958-72.

The fo rm e r p a th  was chosen on th e  grounds th a t  s u b s ta n t ia l te s t in g  

o f  the  model w i l l  u l t im a te ly  occu r as the  model is  used in  th e  years

^"Thomas C. R e in ibo ld , "S im u la t io n  T e s tin g  o f  U.S. In p u t-O u tp u t M o d e l,"  
U npub lished Ph.D. D is s e r ta t io n ,  U n iv e rs ity  o f  M ary land , 1974.
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ahead. An Im p o rta n t o b je c t iv e  o f  t h is  p r o je c t  has been to  c o n s tru c t the  

income and p rice -w age  m odels, b o th  c o n c e p tu a lly  and in  t h e i r  computer 

re q u ire m e n ts , so as to  enhance th e  l ik e l ih o o d  o f  t h e i r  use in  the  fu tu re .  

S a t is fa c t o r i ly  t ra c k in g  a lo n g e r p e r io d ,  say 1966-1971, w ith  a model 

b u i l t  e s p e c ia l ly  f o r  s im u la t io n  m ig h t have g ive n  us s l i g h t l y  more con

f id e n c e  in  the  m odel; b u t ,  g ive n  the  resources o f  t h is  a u th o r ,  such an 

e f f o r t  w ould have p re c lu d e d  the  f u l l  in te g r a t io n  o f  th e  models th a t  

g iv e  the  INFORUM system , _a p r i o r i , g re a te r  c a p a b i l i t ie s  f o r  p o l ic y  

a n a ly s is  and fo re c a s t in g  f o r  the  rem a inder o f  th e  1970’ s .

The te s ts  de sc rib e d  in  t h is  c h a p te r g e n e ra lly  take  the  p re d ic t io n s  

o f  the  s ta n d a rd  INFORUM m odel, w ith  i t s  1972 base , as exogenous. How

e v e r, the  p re d ic t io n s  o f  o u tp u ts , manhours, and c a p i ta l  s to c k s  have been 

c a l ib r a te d ,  to  every e x te n t p o s s ib le ,  to  match known va lues  o f  these  

v a r ia b le s  and to  make the  aggregates from  th e  model match th e  h i s t o r i c a l  

aggregates in  th e  n a t io n a l accou n ts . Most o f  these  ad jus tm en ts  have 

been en te red  in to  the  model by  p u t t in g  in  the  b e s t a v a i la b le  in fo rm a tio n  

on f i n a l  demands by p ro d u c t. However, s ig n i f ic a n t  e r ro rs  in  some manu

fa c tu r in g  s e c to rs  appeared to  s t i l l  be e v id e n t in  s p i te  o f  these  a d ju s t

m ents. The two most l i k e l y  sources o f  e r r o r  seem to  be In  th e  in v e n to ry  

change (w h ich  was known o n ly  In  th e  aggrega te ) and im p o rt components a t  

f i n a l  demand (s e r io u s  problem s w ith  d e f la to r s ,  e s p e c ia l ly  in  1974). 

A c c o rd in g ly , I  have made use o f  some re c e n t INFORUM resea rch  th a t  has 

l in k e d  c o n s ta n t -d o l la r  o u tp u ts  w ith  F e d e ra l Reserve (FRB) p ro d u c tio n  

in dexes . For abou t tw o - th ird s  o f  the  m a n u fa c tu rin g  s e c to rs ,  o u tp u ts  

f o r  1973 th rough  1975 were e x tra p o la te d  by FRB Indexes on the  b a s is  o f  

s im p le  (d o u b le - la g )  re g re s s io n  model es tim a te d  ove r 1959-72. Th is  p ro 

cedure shou ld  s u b s ta n t ia l ly  reduce the  l ik e l ih o o d  o f  s ig n i f ic a n t  e r ro rs
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in  la b o r  p r o d u c t iv i t y  by s e c to r .  For th e  INFORUM (in ve s tm e n t and) em

p loym ent s e c to rs  W holesale and r e t a i l  t ra d e ,  and F inance and s e rv ic e s ,  

a c tu a l va lues  o f  la b o r  p r o d u c t iv i t y  were used to  o v e r r id e  th e  models 

( im p l i c i t l y )  p re d ic te d  v a lu e s .

In  s p i te  o f  these a d ju s tm e n ts , e r ro rs  f o r  c e r ta in  p o r t io n s  o f  th e  

te s ts  d e sc rib e d  In  t h is  ch a p te r d e r iv e  from  the  r e a l  m ode l's  o u tp u t.

Thus, t i ie  e r ro rs  shown may, th e re fo re ,  r e f l e c t  th e  weakness in  th e  com

p le te  system  ra th e r  than  in  th e  p rice -w age  and income models a lo n e .

The rem a inder o f  th e  c h a p te r is  d iv id e d  in to  th re e  s e c t io n s .  In  

s e c t io n  10 .2  we t e s t  the  p rice -w age  model in  is o la t io n .  N e x t, in  

s e c t io n  1 0 .3 , we lo o k  a t  p re d ic te d  GPO components by  in d u s try  f o r  1973- 

75, f i r s t  by  u s in g  a c tu a l p r ic e s ,  and second, u s in g  p r ic e s  (and wages) 

genera ted  by th e  p rice -w age  m odel. F in a l ly ,  in  s e c t io n  10.4  we compare 

aggregate  income components w ith  p u b lis h e d  n a t io n a l accounts and s tudy  

th e  accuracy o f  ou r r e a l d isp o sa b le  Income p r e d ic t io n s .

10 .2  Price-W age Submodel S im u la tio n s

The reade r m ig h t suppose th a t  o u r p r ic e  model was " ta ilo r -m a d e "  

f o r  a n a ly z in g  the  p a r t ic u la r  type  o f  in f la t io n a r y  shocks th a t  were 

o p e ra tin g  in  th e  1973-74 p e r io d ,  nam ely, d ra m a tic  in c rea ses  in  the  

(exogenous) p r ic e s  o f  raw m a te r ia ls  and farm  p ro d u c ts . Th is  s u p p o s it io n  

i s ,  o f  cou rse , t ru e  In  p a r t ;  b u t  th e re  were a ls o  severe  im pacts on aggre

gate ra te s  o f in f l a t i o n  d u r in g  the  v a r io u s  phases o f  the  p r ic e  c o n tro ls  

program  and i t s  e v e n tu a l abandonment. W hether any d isagg rega ted  model 

can be f a i r l y  te s te d  th rough  t h is  p e r io d  w ith o u t  r a th e r  c a r e fu l a t te n t io n  

to  the  t im in g  o f  c o n tro ls  measures in  v a r io u s  in d u s t r ie s  Is  an open 

q u e s tio n . We shou ld  how ever, in  ou r case expect th a t  o u r model be
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capable o f  p rodu c ing  re s u lts  th a t  a re  a t  le a s t  b ro a d ly  c o n s is te n t w ith  

the  observed a c c e le ra t io n  and d e c e le ra t io n  o f  i n f l a t i o n  ove r th e  1972-75 

p e r io d .

The e x e rc is e s  f o r  t h is  s e c t io n  a re  (c o n v e n tio n a lly )  termed 

" s im u la t in g  the  p rice -w age  system  in  is o la t io n . ”  That i s ,  we take  as 

g iv e n  a l l  a v a ila b le  a c tu a l va lues  th a t  a re  exogenous to  the  submodel. 

In d u s try  gross o u tp u ts  a re  e i th e r  taken  from  the  r e a l  model o r  "p re 

d ic te d 11 on th e  b a s is  o f  FRB p ro d u c tio n  indexes as e x p la in e d  above. 

Manhours by th e  88 INFORUM employment s e c to rs  a re  a c tu a l da ta  th rough  

1975. C a p ita l s to cks  th rough  1974 a re  read  in to  th e  m odel. The 1975 

s tocks  are  taken  from  th e  m odel. The I/O  base y e a r m a tr ix  is  the  

INFORUM ba lanced  m a tr ix  f o r  1972. In  succeeding years  i t  i s  m o d if ie d  

a c c o rd in g  to  th e  s ta n d a rd  INFORUM e x t ra p o la t io n  procedures and w ith  

o th e r  a v a i la b le  In fo rm a tio n  on p a r t ic u la r  c o e f f ic ie n ts .  Three o f  the  

e x p la n a to ry  v a r ia b le s  used in  the  wage-change e q u a tio n s , the  p rim a ry  

unemployment r a te ,  s o c ia l  s e c u r ity  ta x  r a te ,  and aggregate b a rg a in in g  

v a r ia b le  —  a re  a c tu a l v a lu e s . The consumer p r ic e  in d e x  is  generated 

endogenously w i th in  th e  m odel.

A lth ough  a v a s t  a r ra y  o f  p o te n t ia l ly  in te r e s t in g  ( c o u n te r / fa c tu a l)  

s im u la t io n s  cou ld  be a tte m p te d , we can p re s e n t o n ly  fo u r  h e re . The f i r s t  

is  r e a l ly  more o f  a check on th e  q u a l i t y  o f  ou r a v a ila b le  In d u s try  

p r ic e  in dexes . We borrow  from  th e  G ilm a r t in  p r ic e  s tu d y  a f i l e  o f  

a c tu a l q u a r te r ly  p r ic e s  f o r  th e  p e r io d  1972:2 th rough  1976 :1 . The WPI 

p ro v id e s  the  m a jo r i ty  o f  these p r ic e s ,  b u t the  CPI p ro v id e s  q u a r te r ly  

da ta  f o r  s e le c te d  s e rv ic e  s e c to rs .  There a re  gaps in  th is  da ta  and I  

have a tte m p te d , as b e s t as p o s s ib le ,  to  f i l l  in  th e  most im p o rta n t m iss

in g  s e c to rs .  In  some cases, annua l da ta  were used and in te rp o la te d  to
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o b ta in  q u a r te r ly  o b s e rv a tio n s . However, th e re  rem ain a number o f  

in d u s t r ie s  f o r  w h ich  a c tu a l p r ic e s  have n o t been In s e r te d  in to  the  m odel: 

f o r  these s e c to rs  p re d ic te d  p r ic e s  are  o b ta in e d  in  th e  course o f  s o lv in g  

th e  m odel.

By check ing  the  q u a l i t y  o f  o u r p r ic e  s e r ie s ,  I  mean s p e c i f ic a l ly  

th a t  f o r  t h is  s im u la t io n  we a re  check ing  how c lo s e ly  o u r computed aggre

ga te  p r ic e  Indexes match th e  p u b lis h e d  Indexes . In  p a r t ic u la r ,  we check 

o u r computed aggregates a g a in s t th e  WPI, th e  in d u s t r ia l  component o f  th e  

WPI, and a number o f  f ix e d -w e ig h t  GNP d e f la to r s .  Thus, we a re  m aking a 

ge n e ra l te s t  o f  o u r a g g re g a tio n  w e igh ts  and r e t a i l  p r ic e  co n ve rs ion  p ro 

cedure as w e l l  as the  in d iv id u a l  p r ic e  s e r ie s .

In  th e  second s im u la t io n  we l e t  the  model compute q u a r te r ly  v e c to rs  

o f  p r ic e s ,  g ive n  a s e t o f  exogenous wages and ou r s e le c te d  s e t o f  exo

genous p r ic e s  and o th e r  in p u ts  from  the  r e a l s id e . I n  the  t h i r d  simu

la t io n  wages a re  endogenous as w e l l  as p r ic e s .  The fo u r th  s im u la t io n  

is  the  same as the  t h i r d  excep t we tu rn  o f f  a l l  the  p r ic e  markup equa

t io n s .  They a re  l e f t  co n s ta n t a t  t h e i r  base p e r io d  v a lu e s . However, the  

d e fa u lt  c o n d it io n  he re  is  th a t  th e  markup is  co n s ta n t r e la t iv e  to  u n i t  

la b o r  c o s t ,  where u n i t  la b o r  c o s t has been c o n s tru c te d  w ith  a th re e  ye a r 

moving average o f  la b o r  p r o d u c t iv i t y  ra th e r  than  a c tu a l la b o r  p r o d u c t iv i t y .

R e su lts

S e lec ted  va lues  from  the  s im u la tio n s  are  shown in  Tab le  X - l  f o r  

e ig jh t agg regate  p r ic e  in d e xe s . The reade r may i n i t i a l l y  w ish  to  lo o k  a t  

the  re s u lts  o f  th e  f i r s t  " q u a s i- s im u la t io n , "  where we in s e r t  o u r a v a i l 

a b le  p r ic e  s e r ie s  ("M ax-know n"). U sing the  WPI w e ig h ts  developed by 

G ilm a r t in  f o r  a g g re g a tin g  the  INFORUM s e c to r  p r ic e s ,  we f in d  a s l ig h t
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Comparison o f  Aggregate P r ic e  Indexes f o r  Four S im u la tio n s *

TABLE X - l

W holesale P r ic e  Index 1972:4 1973:4 1974:4 1975:4

P u b lish e d  Indexes 121.2 142.2 171.2 178.8
(4 .8 ) (1 7 .3 ) (2 0 .4 ) (4 .4 )

1) A v a ila b le 121.4 139.8 169.5 177.5
Known P r ic e s (5 .1 ) (1 5 .1 ) (2 1 .3 ) (4 .7 )

2) Exogenous Wages 122.8 143.9 163.5 170.8
P re d ic te d  Markups (6 .7 ) (1 7 .1 ) (1 3 .7 ) (4 .4 )

3) Endogenous Wages 122.3 142.6 161.9 168.9
P re d ic te d  Markups ( 6 . 0) (1 6 .6 ) (1 3 .6 ) (4 .3 )

4) Exogenous Wages 122.1 141.5 159.3 169.6
No P r ic e  E quations (5 .6 ) (1 5 .8 ) (1 2 .3 ) (6 .5 )

I n d u s t r ia l  Component

P u b lish e d 119.1 130.3 165.6 175.5
(3 .1 ) (9 .4 ) (2 7 .1 ) ( 6 . 0)

1) A v a ila b le 119.0 128.8 161.6 172.8
Known P r ic e s (3 .0 ) ( 8 . 2) (2 5 .5 ) (6 .9 )

2) Exogenous Wages 120.9 132.2 154.6 165.4
P re d ic te d  Markups (5 .2 ) (9 .4 ) (1 7 .0 ) (7 .0 )

3) Endogenous Wages 120.2 130.6 152.6 163.1
P re d ic te d  Markups (4 .4 ) (8 .7 ) (1 6 .8 ) (6 .9 )

4) Exogenous Wages 120.1 129.3 149.5 164.4
No P r ic e  Equations (4 .2 ) (7 .7 ) (1 5 .6 ) (10 . 0)

*Values in  paren theses a re  p e rce n t changes o ve r fo u r  q u a r te rs .
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TABLE X - l  (C ontinued)

GNP D e f la to r  (F ixe d  W eigh t, 1972:4 1973:4 1974:4 1975:4 
dom estic  p r ic e s  o n ly )

P u b lished 101.5 109 .1 121.8 130.4
(3 .6 ) (7 .5 ) ( 11. 6) (7 .1 )

1) A v a ila b le 101.0 109.9 124.7 134.0
Known P r ic e (2 .9 ) ( 8 . 8) (1 3 .5 ) (7 .4 )

2) Exogenous Wages 103.0 112.7 124.4 132.8
P re d ic te d  Markups (5 .7 ) (9 .4 ) (1 0 .5 ) ( 6 . 8)

3) Endogenous Wages 102.4 111.6 123.7 131.2
P re d ic te d  Markups (4 .9 ) (9 .0 ) ( 10 . 8) ( 6 . 1)

4) Exogenous Wages 102.8 111.6 122.4 133.2
No P r ic e  Equations (5 .5 ) (8 .5 ) (9 .7 ) (8 .9 )

PCE D e f la to r  (F ix e d  W eights)

P u b lished 101.2 109.1 122.4 130.2
(3 .0 ) (7 .8 ) ( 12 . 2) (6 .4 )

1) A v a ila b le 100.8 109.3 121.8 131.5
Known P r ic e ( 2 . 6) (8 .4 ) (1 1 .5 ) (7 .9 )

2) Exogenous Wages 102.8 111.8 122.6 130.8
P re d ic te d  Markups (5 .3 ) ( 8 . 8) (9 .6 ) (6 .7 )

3) Endogenous Wages 102.2 111.0 122.2 129.5
P re d ic te d  Markups (4 .5 ) ( 8 . 6) (1 0 . 1) ( 6 . 0)

4) Exogenous Wages 102.7 111.4 121.5 131.4
No P r ic e  E quations (5 .1 ) (8 .5 ) (9 .1 ) (8 .9 )
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TABLE X - l  (C ontinued)

PCE -  D urab les 1972:4 1973:4 1974:4 1975:4

P u b lished 100.0 102.6 113.9 120.4
( .5 ) (2 . 6) ( 11 . 0) (5 .7 )

1) A v a ila b le 99 .5 103.2 111.6 118.3
Known P ric e s ( - . 1) (3 .7 ) ( 8 . 1) ( 6 .1 )

2) Exogenous Wages 102.7 106.1 112.4 118.8
P re d ic te d  Markups (4 .2 ) (3 .9 ) (5 .9 ) (5 .7 )

3) Endogenous Wages 101.5 105 .1 111.5 117.3
P re d ic te d  Markups (2 .5 ) (3 .6 ) ( 6 . 1) (5 .2 )

4) Exogenous Wages 102.1 106.1 114.9 127.4
No P r ic e  E quations (3 .4 ) (3 .9 ) (8 .3 ) (1 0 .9 )

PCE -  Non D urab les

P u b lished 101.6 113.7 130.7 138 .1
(3 .3 ) (1 1 .9 ) (1 5 .0 ) (5 .7 )

1) A v a ila b le 100.2 113.8 130.4 140.0
Known P r ic e s (1 .9 ) (1 3 .6 ) (1 4 .5 ) (7 .4 )

2) Exogenous Wages 103.4 117.0 129.8 137.6
P re d ic te d  Markups (5 .7 ) (1 3 .1 ) ( 11 . 0) ( 6 . 0)

3) Endogenous Wages 102.7 115.9 129.3 136.0
P re d ic te d  Markups (5 .3 ) ( 12. 8) (11 . 6) (5 .2 )

4) Exogenous Wages 102.5 113.6 125.2 134.6
No P r ic e  Equations (5 .0 ) ( 10. 8) (1 0 .3 ) (7 .5 )
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TABLE X - l  (C ontinued)

PCE S e rv ices 1972:4 1973:4 1974:4 1975:4

P u b lished 101.3 106.9 117.6 126.2
(3 .5 ) (5 .5 ) ( 10. 0) (7 .3 )

1) A v a ila b le 101.6 107 .1 117.4 ' 128.0
Known P ric e s (4 .0 ) (5 .3 ) (9 .5 ) (9 .1 )

2) Exogenous Wages 102.4 109.0 119.4 128.6
P re d ic te d  Markups (5 .0 ) (6 .5 ) (9 .6 ) (7 .7 )

3) Endogenous Wages 102.2 108.5 119.4 127.7
P re d ic te d  Markups (4 .7 ) (6 .3 ) (10 . 0) (6 .9 )

4) Exogenous Wages 102.0 107.2 117.4 129.3
No P r ic e  E quations (4 .5 ) (5 .2 ) (9 .5 ) ( 8 . 8)

Producer D u rab le  Equipment

P u b lished 100.0 103.0 117.9 131.0
( 1 . 1) (3 .0 ) (1 4 .5 ) ( 11 . 1)

1) A v a ila b le 100.5 105.8 124.0 133.4
Know P ric e s ( 1 . 6) (5 .3 ) (1 7 .2 ) (7 .6 )

2) Exogenous Wages 103.1 109.7 120.7 130.5
P re d ic te d  Markups (5 .2 ) (6 .3 ) ( 10. 1) ( 8 . 1)

3) Endogenous Wages 102.3 108.3 119.4 128.3
P re d ic te d  Markups (4 .2 ) (5 .8 ) ( 10. 2) (7 .4 )

4) Exogenous Wages 102.1 105.9 115.5 128.2
No P r ic e  Equations (3 .8 ) (3 .8 ) (9 .1 ) (1 0 .9 )
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n e g a tiv e  b ia s  In  the  c o n s tru c te d  va lues f o r  b o th  the  t o t a l  WPI and I t s  

in d u s t r ia l  component. E v id e n t ly ,  most o f  the  prob lem  is  lo c a te d  in  the  

in d u s t r ia l  component, b u t I  have n o t been ab le  to  lo c a te  the  exa c t 

s o u rc e (s ) .  The c o n s tru c tio n s  o f  th e  GNP d e f la to r s  fa re  b e t te r  excep t 

in  th e  case o f  the  p rodu ce r d u ra b le  goods component.

A c tu a l and p re d ic te d  PDE p r ic e s  converge by th e  end o f  1975, 

a lth o u g h  t h e i r  movements across fo u r^ -q u a rte r In te rv a ls  o f  the  p re v io u s  

two years  were d i f f e r e n t .  F a r t  o f  th e  prob lem  stems from  the  procedures 

used by BEA to  account f o r  d e l iv e ry  la g s  o f  v a r io u s  types o f  equ ipm ent. 

(The c u r re n t  WPI is  assumed to  r e f l e c t  th e  p r ic e  a t  which the  equipment 

is  o rd e re d .)  T h is  h e lp s  to  e x p la in  th e  s lo w e r Increases in  th e  p u b lis h e d  

in d e x  ove r 1973 and 1974.

The GNP d e f la to r  Is  In c lu d e d  in  the  ta b le s  f o r  com pleteness o n ly .

As p re s e n t ly  c a lc u la te d ,  I t  i s  a f ix e d -w e ig h t  a g g re g a tio n  (w ith  f i n a l  

demand w e ig h ts ) o f  dom estic  p r ic e s  e x lu s iv e ly .  The om iss ion  o f  im p o rt 

p r ic e s  (w ith  a n e g a tiv e  w e ig h t)  h e lp s  to  e x p la in  why ou r d e f la to r  is  

g re a te r  than  the  p u b lis h e d  in d e x . A b e t te r  tre a tm e n t f o r  t h is  p r ic e  

a w a its  more w ork  on s p e c i f ic  im p o rt p r ic e s  ( in c lu d in g  th e  p r ic e  o f  crude 

pe tro leum  w h ich  is  now in  the  model b u t n o t en te re d  in  the  c a lc u la t io n  

o f  the  GNP d e f la t o r ) .

W ith o u t d e v o tin g  a s u b s ta n t ia l e f f o r t  tow ard  re p ro d u c in g  th e  exa c t 

BEA m ethodology f o r  c o n s tru c t in g  the  GNP d e f la to r s ,  ou r tre a tm e n t is  n o t 

a t  a l l  bad f o r  a f i r s t  t r y .  The m a jo r feedback in to  o th e r  p a r ts  o f  the  

model is  w i th  th e  o v e r a l l  consum ption d e f la to r ,  and t h is  s p e c i f ic  r e s u l t  

appears to  be q u ite  s a t is fa c to r y .
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S evera l a l te r a t io n s  o f  th e  b a s ic  s t ru c tu re  were made f o r  th e  re 

m a in ing  s im u la t io n s . P re lim in a ry  runs o f  th e  model showed s e r io u s  de

f ic ie n c ie s  by th e  use o f  o u r p r ic e  markup scheme fo r  two im p o rta n t 

s e c to rs :  e le c t r ic  u t i l i t i e s  and space r e n ta l  o f  h o u s in g . The p r ic e  

in c re a se s  o f  e le c t r ic  power in  th e  1974-75 p e r io d  surpassed even the  

most generous assum ptions abou t th e  pass th rough  o f  f u e l  p r ic e s .  The 

s o a rin g  c o n s tru c t io n  ( in c lu d in g  p o l lu t io n  c o n t ro l)  cos ts  o f  new 

u t i l i t i e s  and h ig h  In te r e s t  ra te s  f o r  new bond Issues have presum ably 

a f fe c te d  th e  ra te  in c rea ses  g ra n te d  by  the  re g u la to ry  agenc ies . W ith 

o u t w is h in g  to  c o n s tru c t an e x p l i c i t  c a p i ta l  c o s t measure h e re , I  have 

s im p ly  a llo w e d  the  nonwage p o r t io n  o f  v a lu e  added to  be e x tra p o la te d  

by th e  In d u s t ra l  s t ru c tu re s  d e f la to r .  Th is seems p re fe ra b le  to  a 

measure moved by u n i t  la b o r  c o s t :  In  t h is  s e c to r  la b o r  p r o d u c t iv i t y  

grow th has been above th e  average fo r  the  economy as a w ho le .

The space r e n ta l  p r ic e  in d e x  f o r  hous ing  a ls o  deserves a d i f f e r e n t  

tre a tm e n t than  th a t  g iv e n  by a ( v a r ia b le )  markup o ve r ( r e a l  e s ta te )  

la b o r  c o s ts . A more s u ita b le  tre a tm e n t w ould be to  e s tim a te  an e q u a tio n  

e x p l i c i t l y  in c o rp o ra t in g  demand p ressu res on th e  e x is t in g  s to c k  o f  hous

in g .  In  l i e u  o f  t h is  approach, th e  re n t  p r ic e  is  made exogenous in  the  

c u r re n t  v e rs io n  o f  the  m odel.

S im u la tio n  (2)

In  s im u la t io n  (2 ) a c tu a l h o u r ly  ea rn ings  were exogenous f o r  most 

s e c to rs ;  t h is  s im u la t io n  has been la b e le d  "exog -w age ." Look ing  f i r s t  

a t  th e  r e s u lts  f o r  th e  t o t a l  WPI, we f in d  th e  ra te  o f  g row th  h ig h e r  in  

1973 th a n  th a t  g ive n  by known p r ic e s  ("m ax-know n"), b u t  s u b s ta n t ia l ly  

le s s  in  1974. E v id e n t ly ,  th e  crude dummy v a r ia b le s  in  the  annual p r ic e
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markup e q u a tio n s  a re  n o t a b le  to  adequa te ly  re p re s e n t th e  dynamics o f  th e  

c o n tro ls  and d e c o n tro l p e r io d s . T h is ,  o f  co u rse , does n o t in v a l id a te  

the  r e s u lts  o f  th e  e s tim a te d  equ a tions  f o r  use in  o th e r  p e r io d s .

The e f fe c ts  o f  a g r ic u l t u r a l  p r ic e s  a re  removed t f ie n  we tu rn  to

the  r e s u lts  f o r  the  I n d u s t r ia l  component. There, th e  model cap tu res<!/
the  a c c e le ra t io n  and d e c e le ra t io n  reasonab ly  w e l l ,  excep t f o r  th e  un d e r- 

p r e d ic t io n  o f  th e  ra te  o f  change in  1974. The areas in  w h ich  the  e r ro rs  

in  the  p r ic e  le v e ls  a re  g e n e ra lly  co n ce n tra te d  a re  d iscussed  in  th e  n e x t 

s e c t io n .

The o v e r a l l  r e s u l t  t h a t  th e  e r ro rs  a re  g e n e ra lly  In  s e c to rs  whose 

p ro d u c ts  a re  s o ld  to  in te rm e d ia te  o r  in ves tm en t goods m arkets is  sug

gested by exam in ing the  e r ro rs  f o r  th e  t o t a l  FCE d e f la to r .  The p re d ic te d  

le v e ls  o f  th e  PCE d e f la to r s  f o r  1974:4 and 1975:4 a re  bo th  w i th in  one p e r 

cen t o f  t h e i r  p u b lis h e d  v a lu e s . On a percen tage  b a s is ,  the  re s u lts  f o r  

the  th re e  FCE sub-indexes a re  n o t as c lo s e : b u t c o n s id e r in g  th e  v a r ia n c e  

in  the  movement o f  these d e f la to rs  across th is  fo u i> y e a r p e r io d ,  the  

re s u lts  a re  q u ite  s a t is fa c to r y .  The re s u lts  f o r  the  nondurab le  components, 

o f  cou rse , r e s t  h e a v ily  on the  exogenous p r ic e s  f o r  raw fa rm  p roduc ts  

and crude p e tro le u m .

S im u la tio n  (3 )

In  s im u la t io n  (3 ) b o th  th e  p r ic e  and wage e q u a tio n  a re  a llo w e d  to  

o p e ra te  ( " a l l - o n 11) . G e n e ra lly  a l l  the  component d e f la to rs  d is p la y e d  a re  

s l i g h t l y  lo w e r than  those in  s im u la t io n  (2 ) u s in g  exogenous wages. T h is  

r e s u l t  is  due to  th e  e r ro r  b u i ld -u p  em anating from  th e  feedbacks between 

th e  aggregate  wage-change equa tions  and the  p r ic e  e q u a tio n s . However, 

the  o v e r a l l  r e s u lts  a re  ve ry  h e a rte n in g  in  th a t  e n t i r e  p rice -w age  system
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g e n e ra lly  t ra c k s  th e  a c c e le ra tio n , and d e c e le ra t io n  o f  maj o r  Indexes ove r 

title fo u r -y e a r  p e r io d . The d if fe re n c e  In  th e  p e rs o n a l consum ption de

f l a t o r  f o r  1975:4 In  s im u la t io n  (2) and (3) is  le s s  than  one p e rc e n t.

S im u la tio n  (4 )

In  th e  f i n a l  s im u la t io n  shown, we make a v e ry  crude s e n s i t i v i t y  

t e s t  o f  th e  p r ic e  markup equa tions  (w hich we have la b e le d  " f ix e d  

VA/ULC*" to  emphasize th a t  the  f ix e d  va lue-added markup is  r e la t iv e  to  

the  m oving average v a lu e  o f  p r o d u c t iv i t y ) • The le v e ls  o f  th e  aggregates 

Indexes in  1975:4 in  t h is  s im u la t io n  are  g e n e ra lly  s im i la r  to  those 

o b ta ined  in  the  p re v io u s  two s im u la t io n s .  A p p a re n tly  th e  la c k  o f  th e  

c o n tro ls  dummy is  b a s ic a l ly  o f f s e t  by no knowledge o f  th e  1974-75 re ^  

cess ion  by  the  p r ic e  markup e q u a tio n . Looking  a t  th e  fo u r -q u a r te r  

changes, however, re v e a ls  th a t  th e  p r ic e  equa tions  p ro v id e  a s ig n i f ic a n t  

degree o f  fo re c a s t in g  accuracy in  the  s h o r t  ru n . For in s ta n c e , th is  

s im u la t io n  shows an o v e rp re d lc t lo n  o f  th re e  percen tage p o in ts  f o r  1975 

( r e la t iv e  to  th e  "max-known" run) f o r  the  in d u s t r ia l  component o f  the  

WPI.

R e su lts  f o r  In d iv id u a l P r ic e s

In  Tab le X-2 we compare p re d ic te d  versus a c tu a l in d iv id u a l  p r ic e s  

f o r  s im u la t io n  ( 2 ) .  In  s im u la t io n  (2 ) th e  re a d e r w i l l  remember, a c tu a l 

annua l h o u r ly  ea rn ings  ( a f t e r  ad jus tm en t f o r  f r in g e s  and p a y r o l l  taxes) 

a re  in te rp o la te d  q u a r te r ly  and a re  read in to  th e  m odel. We compare th e  

m odel’ s p re d ic t io n  w ith  th e  a c tu a l p r ic e s  f o r  1973 :4 , 1974:4 and 1975:4 .

The le f t -m o s t  column o f  th e  ta b le  id e n t i f ie s  th re e  types o f  p r ic e s .  

MODEL re fe rs  to  a p r ic e  w h ich  is  determ ined endogenously in  the  simu

la t io n .  EXOG, o f  cou rse , denotes a p r ic e  whose va lues  a re  f ix e d  f o r  th e
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e n t i r e  s im u la t io n .  NO ACT stands f o r  Hno a c tu a l d a ta . "  The model com

putes va lues  f o r  such p r ic e s  g ive n  wages and in p u t  p r ic e s :  STD and ALT 

p r ic e s  d i f f e r  from  each o th e r  in  the  com paris ion  q u a rte rs  o n ly  because 

the  co s ts  have changed fo r  those s e c to rs  under th e  two ru n s . In  th e  

columns la b e le d  DIFF we have zeroed o u t th e  d if fe re n c e  in  th e  p re d ic te d  

le v e ls  o f  such p r ic e s .  Thus, nonzero e n t r ie s  in  each t r i a d  o f  columns 

re fe rs  to  e r ro rs  in  the  model f o r  p roduc ts  w ith  a v a ila b le  q u a r te r ly  p r ic e  

in dexes .

A l l  o f  the  in d iv id u a l  p ro d u c t p r ic e s  have been n o rm a lize d  to  1972:1 , 

the  base p e r io d  o f  the  m odel. T h is  h e lp s  one to  e v a lu a te  e a s i ly  how the  

model has cap tu red  th e  changes in  r e la t iv e  p r ic e  ove r t h is  f i f t e e n  q u a r te r  

in t e r v a l .  The aggregate  p r ic e s  a t  th e  top  o f  the  ta b le  a re  n o rm a lize d  

to  t h e i r  re s p e c tiv e  p u b lis h e d  va lues  f o r  1972:1 .

As we have come to  expect in  d isagg rega ted  m odels, c a n c e lin g  o f  

in d iv id u a l  e r ro rs  u s u a lly  makes the  re s u lts  o f  th e  aggregate  b e t te r  than  

those o f  the  f u l l  d e t a i l  in  th e  m odel. The model he re  is  no e x c e p tio n .

I  f e e l  th a t  the  e r ro rs  shown in  Tab le  X-2 f a l l  in to  fo u r  g e n e ra l c la s s e s . 

The. e r ro rs  in  the  f i r s t  c la s s  a r is e  from  th e  i n a b i l i t y  o f  the  model to  

measure severe shortages th a t  occu rred  in  a number o f  b a s ic  m a te r ia ls  

s e c to rs  in  1973 and 1974. Second, la rg e  e r ro rs  in  some In d u s tr ie s  may 

be a t t r ib u ta b le  to  a g g re g a tio n  d e fe c ts  in  th e  INFORUM m odel. Put s im p ly ,  

even w ith  200-s e c to rs  a lre a d y  in  th e  m odel, we would re q u ire  more s e c to ra l 

d e t a i l  to  measure adequa te ly  in p u t  costs  f o r  c e r ta in  s e c to rs .  The t h i r d  

c la s s  o f  e r ro rs  a r is e  from  what we have come to  b e lie v e  a re  d e f ic ie n c ie s  

in  th e  re p o r te d  p r ic e s  them se lves. One h e s ita te s  to  e x p la in  away e r ro rs  

in  the  model due to  an a lle g e d  dev iance o f  " l i s t ”  ve rsus " t ra n s a c t io n "

\
,\
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F ligu lC TtiU  VS. ACTUAL H U C Lu t'ROil SlrtULATIOh ( 2 ) :  EXOGENOUS WAGES ("  EXOO-WAGt;" J

STANDARD RUN : AL.L. AV/AILAULL tK lC iiS
ALTbRwATI Vli HUN { LXOut^NOUS PRICES, UXOoLNOUS wAGLS

4Tit uUAKTEH PRICli LEVULS 1972*1 *  1 .0

Jy73 1974 15)75

TAliLti X-2 (CONT.)

STD ALT
I*U ACT 23 OTUKR ORUNANCfc 1 .139 1.151
rlOwLL 24 AT t'WOuUCT’3 1 .3 23 1 .527
l-iODLL 25 d a i r * prouucts 1 .196 1.164
riOULL 2b CAWWLU AND FROSEN FOODS 1 .217 1 .234
NGUtL 27 GRAIN i t I L L  PRODUCT^ 1 .706 1 .670
ilUDLL 2<t dAKLRtf PRODUCTS 1.231 1 .200
UauG 2a SUGAR 1 .1 * 2 1 .192
HODiJL 30 CONFECTI ONERY PRODUCTS 1 .178 1 .327
li-JUUL. 3] ALCOHOLIC UEVERAGLS 1.054 1 .144
HOULL 32 SOFT DRINKS AND FLAVOR 1 NOS 1 .03b 1.124
i'iOUIjL 33 FATS AND OILS 1 .787 1 .943
»lout.L 34 WISC FOOD PRODUCTS 1 .146 1 .269
KUULL 35 TOdACCO fWOOuCTS 1. 046 1 .144
i-IOULL 3o UROAD AwU NARROW FAtiRICS 1 .272 1 .192
riODLL 37 YARN ANU THREAD AND FINS 1.379 1 .213
MU 0 nit, 3u FLOOR COVERINGS 1 .0u9 1 .1 46
HUUbii 3* MI SC TEXTILES 1.242 1 . 1 B9
l- loulit 40 KNITTING .999 1 .106
UUULL 41 APPAREL 1.071 1.070
i'IOuLL 42 HOUSEHOLD TEXTILES 1 .2 22 1.110
NODLt. 43 LOGO I  Mu CAril'S 1 .424 1 .463
tlO O LL 44 SAM AND PLANING MILLS 1 .424 1 .272
AOUuL 45 VENEER ANU PLYWOOD 1.257 1 .220
iiOuLL 46 NlLLwORa AND WOOD PRODUCTS 1 .2D6 1 .165
i iU U L L 47 wOUUEN CON't'A ( NERS 1.291 1.204
HUUiiL 4b HOUSEHOLD FURNITURE 1 .0<J4 1.094
dUULL 49 OTHER FURNITURE 1 .130 1 .Hd l
LaOG ■jiA PULP HILLS 1 .319 1 .319
IKJUt.L, 51 PAPER ANU PAPERUGARD rilL L S 1 .0 95 1 .171
liuULL 52 PAPEk PRODUCTS, NEC 1.062 1 .135
,IOU^L 53 wALL AN Li H U lLD lNu PAeEK 1.140 1 .163
.lOULL, 34 I*A PL RtiOA hU COwTA 11* c. lo 1 .1 27 1 .140
I'IiJULL, DD NEWSPAPERS 1.049 1.104
I'tO ACT 36 PERIODICALS 1.071 1 .096
liu  ACT b7 liOJK^ 1 .07o 1 .043
wu AC'l' 3d UDSlNESS FORi'iS t ULAnK liOOK 1.079 1.100
NU AC'l' 5K COrti-lEKCI AL FKINTJuu 1.071 1 .Odd
NO ACT ok) OTitLR POINTING, fU iiL i Sit J NG 1.075 1.043
tAOlj u i STEEL SCurtP 2 .312 2 .312
tAUU t»2 OI 1.1)21 1.821
l a uG u3 C otoA  UU.ANS 2 .037 2 .637

01FF STD ALT PIFF STD ALT DIFP
.000 1 .331 1 .300 .000 1 .460 1 .430 .000 23
.205 1 .303 1 .314 .010 1 .615 1 .508 - .1 0 7 24

- . 0 3 2 1 .247 1. 2d6 .040 1.431 1 .388 - .0 4 4 25
.017 1 .406 1 .337 - . 0 6 9 1 .467 1 .425 - . 0 4 2 26

- . 0 3 6 1 .947 1.094 - . 0 5 4 1 .752 1 .838 .056 27
- .0 3 1 1 .402 1 .369 - . 1 1 3 1 .526 1 .417 - .1 0 0 2d

.000 4 .665 4 .665 .000 1 .679 1 .679 .000 29

.149 1 .517 1 .640 .123 1 .659 1 .547 - . 1 1 2 30

.090 1 .200 1 .225 .025 1 .270 1 .249 - . 0 2 2 31

.110 1 .49d 1 .403 - . 0 9 6 1 .479 1 .3 92 - .0 8 7 32

.156 2 .103 1 .022 - .2 0 1 1 .664 1 .653 - .0 1 1 33

.121 1 .470 1 .354 - . 1 1 5 1 .602 1 .429 - .1 7 3 34

.096 1 .212 1 .295 .003 1.305 1 .360 .05b 35
- .  0d0 1 .327 1.297 - . 0 2 9 1 .423 1 .370 - . 0 5 3 36
- .  1 06 1.291 1 .306 .095 1 .479 1 .532 .053 37

.077 1 .209 1 .294 .005 1 .200 1 .413 .213 3U
- . 0 5 2 1 .416 1.319 - .0 9 7 1 .470 1 .453 - .0 2 6 39

. J lib 1 .150 1.240 . 09d 1.144 1.334 .191 40

.007 1 .175 1 .209 .034 1 .104 1 .260 .076 41
- . 1 1 2 1 .334 1.272 - . 0 6 2 1.315 1 .354 .039 42

.059 1 .190 1.614 .416 1.310 1 .475 .164 43
- . 1 5 3 1 .198 1 .455 .257 1.310 1.411 .101 44
- . 0 3 . ' . 1 6 6 1.301 .195 1.315 1 .337 .022 45
- .0 4 1 1.214 1.320 . 006 1.298 1 .307 .009 46
- .  0d6 1 .403 1 .30d - . 0 * 5 1 . 3t>5 1 .100 - . 2 0 5 47

.010 1 .236 1 .222 - . 0 1 4 1 .276 1 .255 - .0 2 U 48
- . 0 4 9 1.421 1.206 - . 2 1 4 1 .415 1 .258 - .1 5 0 49

.004 2.331 2.331 .000 2.541 2.541 .000 50

.077 1 .407 1 .425 - . 0 o 2 1.537 1 .514 - . 0 2 3 51

.07 3 1 .510 1.294 - . 2 1 o 1 .602 1 .396 - .2 0 7 52

.024 1.517 1.353 - . 1 0 5 1 .509 1 .418 - .0 9 1 53

.013 1 . 17» 1 .2 9 5 - .  0o4 1.401 1 .394 - .0 0 7 54

.055 1 .270 1.217 - . 0 5 3 1 .356 1 .312 - .0 4 4 55

.OOd 1.196 1.194 .000 1 .2d2 1 .269 .000 56

.000 l . l b d 1 .165 .000 1 .237 1 .227 .000 57

.000 1 .231 1.217 .000 1 .314 1 .296 .000 58

.000 1 .224 1 .204 .000 1.314 1 .270 .000 59

.000 1 .160 1 .173 .000 J .256 1 .240 .000 60

.000 3 .090 3 .090 .000 1 . U90 1 .d90 .000 61

.000 2 .373 2 .373 .000 1 .554 1 .554 .000 62

. ooj 1.91 d 3 .910 .000 2 .6 J3 2 .603 .000 63
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p r ic e s .  However, th e re  appear to  be a number o f  s e c to rs  f o r  w h ich  a 

v a r ie ty  o f  ev idence shows t h is  to  be a l i k e l y  case in  1974 and 1975.

The fo u r th  c la s s  i s  a r e s id u a l:  some s ig n i f ic a n t  e r ro rs  occu r in  some 

s e c to rs  f o r  w h ic h , as y e t ,  no reasonab le  e x p la n a tio n  e x is ts .  Our hope, 

o f  cou rse , i s  th a t  fu r th e r  w ork w i l l  be made on th e  model so th a t  such 

m y s te r ie s  can e v e n tu a lly  be s o lv e d .

B e fo re  ta c k l in g  th e  messy bus iness  o f  e v a lu a t in g  in d iv id u a l  s e c to r  

e r ro rs  in  term s o f  these c la s s e s , we shou ld  p o in t  to  those s e c to rs  where 

the  model appeared to  w ork q u ite  s a t i s f a c t o r i l y .  We b a s ic a l ly  focus on 

the  fo u r th  q u a r te r  o f  1975, s in c e  th e  c o n t ro l (and d e c o n tro l)  p e r io d s  

p ro b a b ly  d is to r t s  the  com parison In  many s e c to rs  f o r  1973:4 and 1974:4 .

In  the  food  group we f in d  th a t  p r ic e s  f o r  D a iry  p rodu c ts  (25) and G ra in  

m i l l  p ro d u c ts  (26) fo l lo w  q u ite  c lo s e ly  t h e i r  a s s o c ia te d  raw farm  in p u t 

co s ts  and la b o r  c o s ts . T h is  is  e s p e c ia l ly  the  case f o r  G ra in  m i l l  p ro 

ducts where the  e r ro r  is  le s s  than 3 p e rc e n t g ive n  th a t  th e  a c tu a l p r ic e  

rose  75 p e rc e n t from  1972:1 to  1975 :4 .

The p re d ic t io n s  f o r  th e  la rg e s t  o f  the  t e x t i l e  s e c to rs ,  Broad and 

narrow  fa b r ic s  (3 6 ) ,  a re  q u ite  c lo s e  to  the  a c tu a l f o r  a l l  b u t th e  1973:4 

o b s e rv a tio n . The 1975:4 comparisons f o r  M isce llan eous  t e x t i le s  (39) is  

a ls o  v e ry  good ( - .0 2 6 ) ,  and th e  model appears to  be homing in  on the  p r ic e  

o f  Yarn and th re a d  (3 7 ) . The rem a in ing  two t e x t i l e  s e c to rs ,  F lo o r  

co ve rin gs  (38) and K n i t t in g  (4 0 ) ,  d is p la y  la rg e  m isses; we s h a l l  have 

more to  say about K n i t t in g  be low .

The p r ic e s  f o r  Household fu r n i t u r e  (48) a re  q u ite  a c c u ra te ly  p re 

d ic te d  f o r  each q u a r te r  shown. The le v e l  o f  e r ro rs  f o r  b o th  1974:4 and 

1975:4 a re  le s s  than  two p e rc e n t. O ther f u r n i t u r e  (4 9 ) ,  does n o t fa re
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as w e l l  b u t  th e  model e r ro r  becomes s m a lle r  as we move from  1974:4 to  

1975:4 .

G iven the  exogenous p r ic e  f o r  Pu lp  m i l ls  (50) th e  model does a 

reasonab le  jo b  in  p re d ic t in g  th e  p r ic e  f o r  Paper and paperboard m i l ls  

(5 1 ) . The p r ic e  fo r  Paper p ro d u c ts , nec(52) is  a p p a re n tly  the  one th a t  

r e f le c t s  th e  paper sho rtage  in  1974.

The model g e n e ra lly  u n d e rp re d ic ts  in  th e  m eta ls  and m achinery s e c to rs .  

However, f o r  two Im p o rta n t b a s ic  m a te r ia ls ,  S te e l (91) and Aluminum (95) 

the  model e r ro rs  in  1975:4 a re  b o th  le s s  than  7 p e rc e n t. The e f f o r t  o f  

c o n t ro l p e r io d s  shows up c le a r ly  f o r  b o th  these s e c to rs  as the  model over*- 

p re d ic ts  t h e i r  p r ic e s  as o f  1973 :4 . The re le a s e  o f  c o n tro ls  had an e x tra 

o rd in a ry  im pact on th e  s te e l p r ic e  ove r 1974; the  p r ic e  rose 41 p e rce n t 

from  1973:4 to  1974 :4 . Large in c rea ses  in  ir o n  o re  p r ic e s ,  s te e l scrap 

p r ic e s ,  and la b o r  cos ts  a re  s u f f i c ie n t  to  a llo w  th e  model to  fo re c a s t  a 

huge in c re a se  o f  24 .3  p e rc e n t from  1973:4 to  1974 :4 , b u t  s t i l l  w e l l  below  

xriiat a c tu a l ly  o c c u rre d .

In  a d d it io n  to  household  fu r n t lu r e  the  model tra c k s  reasonab ly  w e l l  

two o th e r  Im p o rta n t consumer d u ra b le  p r ic e s :  Household a p p liances  (134) 

and M oto r V e h ic le s  (1 4 5 ). The model aga in  o v e rp re d ic ts  s l i g h t l y  In  1973:4 

b u t by the  end o f  1975, the  p re d ic te d  le v e l  f o r  M oto r v e h ic le s  is  w i th in

2 p e rce n t o f  i t s  a c tu a l v a lu e .

In  th e  f i v e  t ra n s p o r ta t io n  s e c to rs  (167-171) f o r  w h ich  a c tu a l p r ic e  

da ta  e x is t ,  the  model does a c re d ita b le  jo b  in  fo re c a s t in g  the  le v e ls  f o r  

the  1975:4 o b s e rv a tio n . The q u a r te r ly  changes in  the  a c tu a l p r ic e s  f o r  

T ru ck in g  and W ater t ra n s p o r ta t io n  shou ld  n o t be taken  to o  s e r io u s ly «  They 

a re .b o th  d e r iv e d  from  in te r p o la t in g  annua l da ta  w ith  a p o ly n o m ia l.



422

The p r ic e  f o r  Telephone and te le g ra p h  (174) is  p re d ic te d  v e ry  c lo s e ly .  

The h ig h  grow th ra te  o f  la b o r  p r o d u c t iv i t y  in  t h is  s e c to r  c o n tr ib u te s  to  i t s  

f a l l i n g  r e la t iv e  p r ic e .

R e lia b le  q u a r te r ly  da ta  e x is t  f o r  o n ly  a few o th e r  s e rv ic e  s e c to rs .  

Most o f  these  a re  reasonab ly  tra c k e d  by the  model w i th  the  e x c e p tio n  o f  

Insu rance  (183) , and M ovies and amusements (1 9 1 ).

D e fic ie n c ie s  in  the  model th a t  w i l l  re q u ire  fu tu re  w o rk , however, 

le a d  to  la rg e r  e r ro rs  f o r  o th e r  s e c to rs .  We f in d  p a r t ic u la r ly  la rg e  

u n d e rp re d ic t io n s  o f  p r ic e s  in  n o n fe rro u s  m e ta ls , ch e m ica ls , and paper 

(s e c to r  5 2 ). The m a jo r i ty  o f  s e c to rs  in  these th re e  groups f a l l  in to  

c la s s  one o f  o u r e a r l ie r  taxonomy sh o rta g e s . The model is  too  crude 

to  ca p tu re  adequa te ly  s tro n g  excess demand fo rc e s  th a t  were a t  w ork in  

these s e c to rs  d u r in g  1973 and 1974. F o r in s ta n c e , we pay th e  p r ic e  f o r  

tw o - d ig i t  a g g re g a tio n  f o r  o u r markup equa tions  In  p r im a ry  m e ta ls . Worldr- 

w ide demand, r e a l  and s p e c u la t iv e ,  was v e ry  s tro n g  f o r  n o n fe rro u s  m eta ls  

in  1973 and 1974. Our va lue-added p r ic e  markup e q u a tio n , ru n n in g  o f f  

Q/K f o r  t o t a l  p r im a ry  m e ta ls , cannot hope to  fo re c a s t  movements o f  these  

c o m p e t it iv e ly  de term ined m e ta ls  p r ic e s .  We a ls o  f in d  an a g g re g a tio n  

prob lem  in  the  model f o r  the  d e te rm in a tio n  o f  in p u t  cos ts  f o r  these  m e ta ls . 

An aggregate ores p r ic e  f o r  s e c to r  14 (O the r n o n fe rro u s  o re s ) serves as 

the  ores in p u t  p r ic e s  f o r  Lead (9 3 ) ,  Z inc  (9 4 ) ,  Aluminum (9 5 ) ,  and O ther 

P rim ary  n o n fe rro u s  m e ta ls  (9 6 ) .

Demand measurement and a g g re g a tio n  problems in fe s t  the  se c to rs  in  

tw o - d ig i t  SIC group Chem icals. Most obse rve rs  have s ta te d  th a t  the  s h o r t

age o f  a key in p u t  —  p e tro le um  fe e d s to c k  —  was re s p o n s ib le  f o r  the  

d ra m a tic  in c re a s e  in  many chem ica l p ro d u c t p r ic e s  in  1974. What is  

p u z z lin g  is  th a t  th e  re s id u a l w idens between 1974:4 and 1975:4 f o r
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In d u s t r ia l  chem ica ls (64) and P e s tic id e s  and a g r ic u l t u r a l  chem ica ls ( 66) • 

For I n d u s t r ia l  chem ica ls the  c o n v e n tio n a l I/O  ta b le  shows a .0253 in p u t  

c o e f f ic ie n t  from  the  P e tro leum  r e f in in g  s e c to r .  On th e  grounds th a t  

re f in e d  P e tro leum  p r ic e s  u n d e rs ta te  th e  fe e d s to c k  p r ic e s  to  I n d u s t r ia l  

chem ica ls , th e  model uses a w e igh ted  average p r ic e  o f  th e  " e f fe c t iv e 11 

crude o i l  p r ic e  ( i . e .  dom estic  p lu s  Im po rted , s e c to r  (7 5 )) and th e  re -  

f in e d  p r ic e  from  s e c to r  (7 6 ) .  T h is  h e lp s  th e  model p re d ic t ,b y  h i s t o r i c a l  

s ta n d a rd s , la rg e  in c re a s e s > ln  th e  in d u s t r ia l  chem ica ls p r ic e s  ove r th e  

1973:4 to  1975:4 p e r io d ,  b u t u n d e rs ta te  the  a c tu a l p r ic e  in c re a s e s .

C o n ve n tio n a l econom etric  tre a tm e n t o f  chem ica l p r ic e  b e h a v io r  ove r 

t h is  p e r io d  fa re s  no b e t te r .  J o e l P opk in , In  a re c e n t paper a tte m p tin g  

to  e x p la in  p r ic e  b e h a v io r  in  p r im a ry  m a n u fa c tu rin g  in d u s t r ie s ,  c o n s tru c ts  

a q u a r te r ly  aggrega te  p r ic e  in d e x  f o r  a l l  o f  chem ica ls (SIC 28) and uses 

an e q u a tio n  e s tim a te d  ove r 1958-73 to  fo re c a s t  p r ic e s  ove r 1974 and 1975 

(fro m  1973:4 -1974 :4  and 1 9 7 4 :4 -1 9 7 5 :4 ). T h is  e q u a tio n , to  w h ich  we re 

fe r re d  in  th e  p re v io u s  c h a p te r conce rn ing  c o s t la g s ,  uses pe tro le u m  

p r ic e s  (n o t p re c is e ly  d e fin e d  in  h is  paper) in  th e  c o n s tru c t io n  o f  the  

in p u t  c o s t v a r ia b le  and a demand v a r ia b le  c o n s tru c te d  from  da ta  on un

f i l l e d  o rd e rs , new o rd e rs , f in is h e d  goods in v e n to r ie s ,  and c a p a c ity  

u t i l i z a t i o n .  (The reade r shou ld  c o n s u lt  the  Popkin  a r t i c le  f o r  an exa c t 

d e s c r ip t io n  and r a t io n a le  f o r  the  demand v a r ia b le . )  The Popkin e q u a tio n  

p re d ic ts  a r is e  o f  12.5 p e rce n t in  1974, whereas th e  SIC 28 p r ic e  in d e x

2The w e ig h ts  a re  .75 f o r  crude pe tro le um  ( e f fe c t iv e  r e f in e r s  p r ic e )  
and .25 f o r  re f in e d  pe tro le u m .

^ J o e l P opk in , "P r ic e  B e hav io r i n  P rim ary  M a n u fa c tu rin g  In d u s t r ie s , "  
NBER W orking Paper No. 136, J u ly  1976.
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r is e s  52 .6  p e rc e n t. In  1975, demand s lackens and th e  e q u a tio n  p re d ic ts  

a f a l l  o f  1 .3  p e rc e n t in  the  p r ic e  b u t  th e  a c tu a l p r ic e  r is e s  9 .3  per-

c e n t. Over the  same tw o -ye a r p e r io d  th e  model he re  by com parison, fo re 

cas ts  a r is e  in  an aggregate  chem ica ls p r ic e  o f  around 35 p e rc e n t.

Not a l l  o f  the  chem ica l s e c to r  p r ic e s  a re  o v e rp re d ic te d . One o f  

the  m y s te r ie s  in  th e  b e h a v io r  o f  p r ic e s  f o r  N o n -c e llu lo s ic  f ib e r s  (s e c to r  

7 1 ). B a s ic a l ly ,  t h is  is  the  p r ic e  o f  n y lo n  and BLS p r ic e s  i t  as p a r t  o f  

i t s  p ro d u c t c la s s  p r ic in g  program as SIC 28241. In  s p i te  o f  a s iz a b le  

( in  1972 d o l la r s )  In p u t  c o e f f ic ie n t  from  In d u s t r ia l  chem ica ls o f  .299 , 

the  p u b lis h e d  p r ic e  remained f l a t  ove r th e  e n t i r e  1972-75 p e r io d . One 

c o n je c tu ra l h yp o th e s is  is  th a t  the  e x p ira t io n  o f  th e  DuPont p a te n ts  f o r  

n y lo n  tended to  h o ld  the  p r ic e  down as o th e r  f irm s  moved in to  t h is  m a rke t.

F o r the  th re e  b a s ic  consumer goods s e c to rs  o f  ch e m ica ls : nam ely, 

Drugs (7 2 ) ,  C lean ing  and t o i l e t  p ro d u c ts  (7 3 ) ,  and P a in ts  (7 4 ) ,  the  

model y ie ld s  v e ry  s a t is fa c to r y  p r e d ic t io n s .

F a b ric a te d  M eta ls

The model u n d e rp re d ic ts  th e  p r ic e  le v e ls  f o r  n e a r ly  a l l  th e  s e c to rs  

in  the  F a b ric a te d  m eta ls  g roup s , SIC 34 (s e c to rs  100 -110). We f in d  

p a r t ic u la r ly  la rg e  e r ro rs  f o r  O the r s t r u c tu r a l  m e ta l produces (1 0 4 ), 

M isce lla n e o u s  fa b r ic a te d  w ire  p ro d u c ts  (1 0 8 ), and P ip e s , va lve s  and 

f i t t i n g s  (1 0 9 ). F o r these  th re e  s e c to rs  th e  le v e l  o f  the  a c tu a l in d e x  

exceeds th e  m odelTs by .20 o r  g re a te r  i n  1975 :4 . We have some reason to  

b e lie v e  th a t  the  WPI p r ic e  f o r  an in d e te rm in a b le  number o f  these s e c to rs  

may have exceeded tra n s a c tio n s  p r ic e s ,  e s p e c ia l ly  f o r  1975. As we w i l l  

see in  S e c tio n  1 0 .3 , the  use o f 1975 p r ic e s  in  ou r scheme to  genera te  

c u rre n t d o l la r  g ross p ro d u c t o r ig in a t in g  (see C hapter I I I )  y ie ld s  an 

e s tim a te  o f  28 b i l l i o n  d o l la r s  f o r  SIC 34. The a c tu a l v a lu e  was 24 .1
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b i l l i o n .  A lth ough  we de lay  a d is c u s s io n  u n t i l  S e c tio n  10 .3  o f  o th e r  

p o s s ib le  sources o f  e r r o r  f o r  such a c a lc u la t io n ,  th e  m agnitude o f  t h is  

e r r o r ,  as compared to  o th e r  in d u s t r ie s ,  was v e ry  la rg e  in  1975.

The in p u t  s t ru c tu re s  a re  s t ra ig h t fo rw a rd  enough in  the  fa b r ic a te d  

m e ta ls  s e c to rs ,  th a t  a check cou ld  be made w ith  BEA's own c a lc u la t io n  o f  

m a te r ia l c o s t p r ic e s  f o r  t h e i r  d o u b le -d e f la t io n  w ork in  p re p a ra t io n  o f  

GFO d e f la to r s .  BEA computes m a te r ia l c o s t indexes a t  th e  8 7 -o rd e r le v e l  

in  th e  1967 I/O  ta b le s ;  th e  w e igh ts  a re  1967-based and n o rm a liz e d , as 

th e  n a t io n a l a ccou n ts , to  1972. The m a jo r d i f fe re n c e  In  t h e i r  r e s u l t  

is  th e  e x tra  p re c is io n  th a t  may be ga ined by use o f  f i v e - d ig i t  SIC 

p ro d u c t c la s s  d e f la to r s  in  b u i ld in g  t h e i r  c o s t in dexes .

BEA's 87 s e c to rs  in c lu d e d  fo u r  in  F a b ric a te d  M e ta ls : M e ta l Con

ta in e rs ;  H e a tin g , P lum bing, and F a b ric a te d  S t r u c tu ra l M e ta l P ro d u c ts ;

Screw Machine P ro d u c ts , N u ts , e t c . ;  and M e ta l S tam pings, and O ther 

F a b ric a te d  M e ta l P ro d u c ts .

In p u t and o u tp u t p r ic e s  f o r  the  11 INFORUM s e c to rs  in  F a b ric a te d  

m eta ls  were aggregated in to  these  fo u r  s e c to rs  u s in g  1972 w e ig h ts . F o r 

these  c a lc u la t io n s  a c tu a l p r ic e  da ta  were used ra th e r  than  those  from  

the  "exog-wage" s im u la t io n .  The m a te r ia l c o s t Indexes f o r  the  fo u r  

s e c to rs  were a l l  w i th in  two p e rc e n t o f  th e  BEA p r ic e  indexes f o r  1973,

1974, and 1975. The o u tp u t p r ic e  indexes a ls o  compared q u ite  c lo s e ly .

The co n s is te n c y  w ith  th e  BEA m a te r ia l c o s t indexes g ive s  us more con fid ence  

th a t  we a re  n o t o m it t in g  some im p o rta n t c o s t component in  ou r p r ic e  equa

t io n s  f o r  the  s e c to rs .

W ith  ou r b a s ic  p r ic e  da ta  appearing  to  be in  o rd e r we can, o f  

cou rse , lo o k  to  o th e r  c o s t components th a t  may have been u n d e rs ta te d  by
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the  m odel. To a id  in  id e n t i f y in g  o th e r  sources o f  e r r o r ,  a d ia g n o s tic  

d is p la y  program  was w r i t t e n  th a t  p ro v id e s  a capsu le  summary o f  the  c o s t 

components f o r  any s e le c te d  in d u s t ry .  The program accesses s e v e ra l f i l e s  

c re a te d  by th e  p rice -w age  model to  show annual I/O  c o e f f ic ie n ts ,  m a te r ia l 

c o s ts ,  la b o r  c o s ts , and " c a p i t a l "  c o s ts .  The ta b le  f o r  O the r s t r u c tu a l  

m e ta l p ro d u c ts  is  shown on page 427. In  t h is  ta b le  a c tu a l p r ic e s  a re  

shown in  the  f i r s t  fo u r  colum ns. In  th e  row marked "Recomputed in p u t  

p r ic e s  In d e x e s ,"  th e  in p u t  p r ic e s  indexes a re  computed on th e  b a s is  o f  

the  annua l average p r ic e s  shown. The movement o f  t h is  c o s t in d e x  w i l l  

d i f f e r  from  th a t  used in  th e  m odel, s in c e  th e  model has a one q u a r te r  la g  

In  p a ss ing  th ro ugh  m a te r ia l c o s ts . The model m a te r ia l p r ic e  is  shown in  

the  lo w e r l e f t  p o r t io n  o f  th e  ta b le .

The p r ic e s  la b e le d  "M odel P ric e s  (1972 3 1 .0 ) "  a re  those generated 

by th e  model when a c tu a l p r ic e s  are  used in  th e  c a lc u la t io n s  o f  th e  in p u t  

p r ic e  in d e xe s . Thus, the  d if fe re n c e s  from  the  re p o rte d  p r ic e s  can be 

looked  upon as e s s e n t ia l ly  s in g le  e q u a tio n  type  re s id u a ls .

The o th e r  components a re  g e n e ra lly  s e lf -e x p la n a to ry .  The a b s o lu te  

le v e l  o f  u n i t  c a p i ta l  c o s t i s  th e  most u n re l ia b le  f ig u r e  in  th e  ta b le .

I t  d e r iv e s  from  the  d e ta i le d  va lue-added breakdown in  th e  1967 ta b le ,  

updated to  1972 (see Chapters I I  and H I ) .

The b a s ic  message o f  t h is  p a r t ic u la r  ta b le  is  th a t  th e re  is  no 

obv ious unders ta tem en t in  cos ts  th a t  w ould  y ie ld  an e r r o r  o f  t h is  magni

tude  w h ich  appears. A lthough  th e  p r o d u c t iv i t y  f ig u r e  has n o t been checked 

by re fe re n c e  to  o u ts id e  d a ta , one has to  concede th a t  i t  is  p ro b a b ly  n o t 

o v e rs ta te d . The c a p i ta l  c o s t component r is e s  by 75 p e rc e n t from  1972-75.
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• C l 57 28 
.303 854

1 .41 0

197 5

4̂N>■vi
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The ta b le  h e re  Is  re p re s e n ta t iv e  o f  the  o th e r  s e c to rs  In  F a b ric a te d  

m eta ls  w ith  la rg e  e r ro rs .  There seem to  be two problems th a t  a re  

apparen t h e re . The f i r s t  Is  th a t  th e  la c k  o f  da ta  p reven ted  e s t im a t io n  

o f  ou r va lue -added  markup equa tions  beyond 1974. I f  la rg e  in c rea ses  in  

du ra b le  goods p r ic e s  re s u lte d  from  the  f i n a l  e l im in a t io n  o f  c o n tro ls  in  

A p r i l  1974, we may expect to  f in d  an e f fe c t  on p r o f i t  incomes u s in g  

annu a l da ta  In  b o th  1974 and 1975. As an extrem e case, c o n s id e r a hypo

t h e t ic a l  p r ic e  h is to r y  f o r  yea rs  1973-75"

P r ic e  o f  W idgets

QTR 1 2 3 4 Annual

1973 1.00 1.00 1.00 1.00 1.00

1974 1.00 1.00 1.10 1.20 1.075

1975 1.20 1.20 1.20 1.20 1.20

The annual da ta  g iv e  the  i l l u s io n  o f  la rg e  p r ic e  in c rea ses  in  1975, 

whereas the  in c re a s e  come o n ly  In  the  l a t t e r  p a r t  o f  19 4 . I f  t h is  p r ic e  

h is to r y  i s  re la te d  to  sm ooth ly r is in g  c o s ts ,  p r o f i t  da ta  f o r  1975 as w e l l  

as 1974 a re  re q u ire d  to  q u a n t ify  th e  im pact o f  c o n tro ls  f o r  o u r annual 

e q u a tio n s . For F a b ric a te d  m e ta ls , t h is  phenomenon appears to  be th e  case 

as p r o f i t s  r is e  in  19 5 , even as o u tp u t i n  th e  in d u s try  d e c lin e s .

Thus, th e  f i r s t  p rob lem  is  ju s t  th a t  a no the r o b s e rv a tio n  may be 

needed from  ou r p r ic e  equa tions  to  w ork s a t is f a c t o r i l y  ove r t h is  p e r io d . 

The second problem  is  th e  one to  w h ich  we re fe r re d  a t  the  b e g in n in g  o f  

o u r d is c u s s io n  on F a b ric a te d  m e ta ls . G iven th e  observed p r ic e s ,  do the  

incomes im p lie d  by them correspond to  re p o rte d  incomes? And f o r  F a b r i

ca ted  m eta ls  as a w hole  we s h a l l  see in  the  n e x t s e c t io n  th a t  the  answer 

is  No.
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M achinery

Our i n a b i l i t y  to  measure the  im pact o f  c o n tro ls  may a ls o  e x p la in  

th e  t ro u b le  spo ts  in  the  m achinery s e c to rs ,  a lth o u g h  th e  prob lem  is  n o t 

as p e rv a s iv e  as in  F a b ric a te d  m e ta ls . For a t  le a s t  one m achinery s e c to r  

—  c o n s tru c t io n ,  M ine and o i l  f i e l d  m achinery (133) —  we can p o in t  to  

the  p r o b a b i l i t y  o f  s tro n g  demand pe ressu re  in  1975 le a d in g  to  th e  m ode l's  

u n d e rp re d ic t io n . The s tro n g  demand i s ,  o f  cou rse , due to  the  r is e  in  o i l  

e x p lo ra t io n  a c t i v i t y  th a t  began in  la te  1974 and 1975. The m ode l's  under

p re d ic t io n  inc reases  from  1974:4 to  1975 :4 , whereas, in  most o f  th e  

m achinery s e c to rs  th e  e r ro rs  rem ain a p p ro x im a te ly  the  same o r  d e c lin e  

s l i g h t l y .  (T h is  is  n o t t ru e  f o r  I n d u s t r ia l  P a tte rn s  (1 2 2 ) , where no 

e x p la n a tio n  is  a p p a re n t.)

The model o v e rp re d ic ts  the  a c tu a l p r ic e  indexes by more than  .10 

f o r  Computers (123) and Radio and TV re c e iv in g  (1 3 6 ). A lthough  th e  ab

s o lu te  e r ro rs  a re  d is a p p o in t in g ,  the  model does succeed in  fo re c a s t in g  

s ig n i f ic a n t  d e c lin e s  in  the  r e la t iv e  p r ic e s  o f  these  item s from  th e  1972 

base . For th e  l a t t e r  s e c to r ,  th e  Japanese c o m p e tit io n  in  the  c o lo r  TV 

m arket p ro b a b ly  p la y s  a s tro n g  r o le  in  e x p la in in g  th e  a c tu a l s l ig h t  

d e c lin e  o f  t h is  p r ic e .

A ppa re l

A ppare l is  one o th e r  im p o rta n t consumer goods s e c to r  where th e  

e f fe c ts  o f  im p o rt c o m p e tit io n  may be a source  o f  th e  m ode l's  o ve rp re 

d ic t io n .  F o r t h is  s e c to r ,  the e r r o r  in  the  model shows a d is tu rb in g  

tendency to  w iden across the  th re e  tim e  p e r io d s . However, th e re  appear 

to  be , as y e t ,  undeterm ined measurement e r ro rs  f o r  o u tp u t and p r ic e s
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f o r  t h is  s e c to r .  The GPO d e f la to r  f o r  A p p a re l in  1975 i s  1 .03  (1972 *  

1 . 0) ,  th e  lo w e s t o f  any in  m a n u fa c tu rin g .

BEA's r e a l gross p ro d u c t f ig u re s  a re , o f  cou rse , o b ta in e d  by 

d iv id in g  c u r re n t  d o l la r  GPO by th is  d e f la to r .  I f ,  f o r  any reason , the  

d e f la to r  is  b ia se d  downward the  r e a l gross p ro d u c t f ig u r e  is  b ia se d  

upward and v ic e  v e rs a . The BEA r e a l gross p ro d u c t in d e x  is  107.9 in

1975, aga in  w ith  a 1972 base. The F ed e ra l Reserve in d e x  o f  in d u s t r ia l  

p ro d u c tio n , on the  o th e r  hand, shows a d e c lin e  o f  1 .6  p e rc e n t from  1972 

u s in g  annua l d a ta .

A p r ic e  e q u a tio n  u s in g  o n ly  BEA da ta  can e x p la in  th e  modest p r ic e  

movements by  th e  im p lie d  h ig h  ra te s  o f  la b o r  p r o d u c t iv i t y  g row th . An 

in d e x  la b o r  p ro d u c tin g  u s in g  BEA r e a l g ross p ro d u c t and hours worked by 

f u l l - t im e  and p a r t - t im e  employees r is e s  to  1 .221 in  1975 from  a 1972 

base. 1975 is  a c y c l ic a l  lo w ; so , i f  a n y th in g , t h is  f ig u r e  u n d e rs ta te s  

th e  " t re n d "  a d ju s te d  f ig u r e .  The p o in t  he re  i s  th a t  such an in c re a se  

f a r  o u ts t r ip s  th e  annual ra te  o f  p r o d u c t iv i t y  e s tim a te d  in  th e  INFORUM 

la b o r  p r o d u c t iv i t y  equ a tions  o f  around 2 .0  p e rc e n t p e r y e a r (and im p lie d  

by FRB da ta  ove r the re c e n t p e r io d ) . The model shows the  th re e -y e a r  

moving average p r o d u c t iv i t y  le v e l  to  be 1 .092 in  1975 f o r  A p pa re l on a 

1972 base.

A ppa re l is  a la rg e ,  heterogenous s e c to r  and p a r t  o f  th e  prob lem  

may a r is e  from  p ro d u c t-m ix  changes. U .S . p roducers may be s w itc h in g  to  

h ig h e r - p r o f i t  item s as a s u b s ta n t ia l q u a n t ity  o f  im po rted  c lo th in g  has 

taken  o v e r the  cheaper l in e s .  A lth ough  th e  BEA o u tp u t d e f la to r  f o r  th e  

c o n s tru c t io n  o f  th e  GPO d e f la to r  is  im p l ic i t y  w e ig h te d , th e  m a te r ia l 

co s t in d e x  i t  uses is  f ix e d  w ith  1967 w e ig h ts  (as o f  1975). Moving to  

a h ig h e r  p ro p o r t io n  o f  item s In  t o t a l  a p p a re l w i th  h ig h e r  va lue -added
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In p u ts  means, p a r i  passu, th a t  m a te r ia l co s ts  a re  o v e rs ta te d . An over*- 

s ta tem en t o f  m a te r ia l c o s ts , o f  cou rse , b ia se s  the  GFO d e f la to r  down

w ard. W ith o u t b u rde n ing  the  re a d e r w ith  f u r t h e r  s p e c u la t io n , we w i l l  

have to  le a v e  th e  u n ra v e lin g  o f  t h is  m ystery  to  fu tu re  w o rk .

Endogenous Wages

Tab le  X-3 shows the com parison o f  a c tu a l to  p re d ic te d  p r ic e s  in  the  

model when th e  aggregate  wage-change and in d u s t ry  r e la t iv e  wage a re  work

in g  f r e e ly  in  th e  system . The e r ro rs  a re  a lm ost u n ifo rm ly  g re a te r  than  

those in  Tab le  X -2 ; t h is  is  la rg e ly  due to  th e  in te r a c t io n  o f  p r ic e s  and 

wages to  produce a s l i g h t l y  lo w e r "a g g re g a te 11 wage le v e l .  T h is  is  re 

f le c te d  in  th e  p r e d ic t io n  o f  the  p e rso n a l consum ption d e f la to r  f o r  

1975:4 as 1 .6  p e rc e n t below  i t ' s  v a lu e  in  s im u la t io n  ( 2 ) .  On th e  w ho le , 

the  dynamics o f  g e n e ra l w a g e -p rice  In te ra c t io n  seem to- be reasonab ly  

w e l l  cap tu red  by th e  model.

The la rg e s t  d i f fe re n c e  in  th e  e r ro rs  between Table X-2 and X-3 

occurs in  S te e l (9 1 ) . In  s p i te  o f  th e  h ig h  p r ic e  c o e f f ic ie n t  on th e  

r e la t iv e  wage e q u a tio n , the  r e la t iv e  wage e q u a tio n  f a i l s  to  ca p tu re  th e  

e x tra o rd in a ry  s iz e  o f  th e  s te e l s e tt le m e n t in  1974. In  term s o f  annual 

r e s u l t s ,  th e  model p re d ic ts  a r is e  from  1.030 to  1.10 from  1972-1975 

in  th e  s te e l  wage r e la t iv e  to  th e  f ix e d -w e ig h t  gross h o u r ly  ea rn ings  

in d e x  f o r  the  e n t i r e  p r iv a te  non -fa rm  economy. The a c tu a l r is e  was 

from  1 .03  to  1 .188 . The d i r e c t  (and in d ir e c t )  e f fe c ts  o f  t h is  e r r o r  

g iv e  r is e  to  an u n d e rp re d ic t io n  in  the  s te e l p r ic e  f o r  1975:4 o f  .122 

as compared to  .046 in  th e  exogenous wage v e rs io n .

On th e  w h o le , however, th e  p re d ic t io n s  from  r e la t iv e  wage equ a tions  

do n o t le a d  to  s ig n i f ic a n t  d e te r io ra t io n  in  th e  e x p la n a tio n  o f  r e la t iv e



p r ic e  changes* F o llo w in g  the  procedure  o f  Nordhaus and Shoven, I  have 

c a lc u la te d  th e  c o r r e la t io n  between a c tu a l and p re d ic te d  p r ic e  changes 

across the  s e t  o f  in d u s t r ie s  la b e le d  "MODEL." The m a tr ix  o f  c o r re la t io n  

c o e f f ic ie n ts  is  as fo llo w s  f o r  two s e le c te d  in te r v a ls :

exogenous wages endogenous wages 

1973 :4 -1975 :4  .657 .614

1972:1 -1975 :4  .694 .691

The d e te r io ra t io n  in  the  c o r r e la t io n  f o r  th e  s u b -p e rio d  stems from  

the  s te e l c o n tra c t  and s im p ly  th a t  e r ro rs  in  t ra c k in g  in  th e  i n f l a t i o n  

ra te  ( a t t r ib u ta b le ,  o f  cou rse , to  many o th e r  sources than  s te e l wages) 

le a d  to  fu l l -m o d e l e r ro rs  in  the  r e la t iv e  wage e q u a tio n s . These equ a tions  

use re c e n t i n f l a t i o n  ra te s  as an Independent v a r ia b le .  Over th e  e n t i r e  

p e r io d ,  how ever, t h is  prob lem  is  a tte n u a te d  somewhat by re fe re n c e  to  th e  

c o r r e la t io n  c o e f f ic ie n ts .

E rro rs  in  In d u s try  Wages

In  Table X-4 we d is p la y  the  e r ro rs  i n  th e  in d u s try  wage Indexes 

o b ta in e d  from  S im u la tio n  ( 3 ) .  We have shown he re  annua l wage le v e ls ,  

ra th e r  than  those f o r  the  fo u r th  q u a r te r  s in c e  ou r p r im a ry  source o f  

a c tu a l wages was o n ly  on an annual b a s is .^  The r e s u lts  in  th e  ta b le  

su p p o rt th e  fa c t  th a t  th e  m a jo r e r ro rs  in  p re d ic t in g  p r ic e s  o v e r th is  

h i s t o r ic a l  p e r io d  do n o t stem from  e r ro rs  in  p re d ic t in g  wages. The v a s t 

m a jo r i ty  o f  s e c to rs  have percen tage  e r ro rs  f o r  1975 th a t  a re  le s s  than

432

The indexes under "STD" f o r  th e  sub-aggregates a re  n o t a c tu a l 
v a lu e s , b u t  a re  generated from  th e  e q u a tio n s . 131118, th e  s m a ll " e r r o r s "  
f o r  l in e s  201-206 shou ld  be ig n o re d .



TAiiLL A - 3

^RuulCTEO Vj . ACTuAL IMJCL.J t  UOil SIMULATION ( )) :

->TAuuAl<i> HUH ; ALL AVAILAaiib i ' k IC uS
ALTEKiiATI VE RUN ; EXOGENOUS PRlCEJ, ENDOGENOUS NAGES

4Tu o u a r t e r  *111 ce 

1 973

STD ALT Olt ' t f
riuDuL 201 WHOLESALE FRICE INDEX 1 .390 1 . 42b . 02d
I'lUULLi 202 INDUSTRIAL Coiit-uNEnT 1 .2dd 1 .306 .019
nO ti CL 203 uROSS NATIONAL fc<RUuUCT : DEFL 1 . t19* 1 .116 .017
ilOUEL 204 PERSONAL CON3Ui«,i-TION EXPEND 1 .0 * 3 1 .110 .017
HoOEL 20t» UUKAUUES J .032 1 .051 .019
iiOUi.Li 20b NON-DURAbLES 1 .13d 1 .159 .021
HOUhL 207 SERVICES 1 .0  72 1 . 0d5 .013
tlCiJEL. 20d GROSS PRIVATE FIXED INVESTH 1 .Odd 1 .097 .009
liOUEL. 209 iiUSI NESS STRUCTURES 1 . 0 * 6 1 .097 .001
.KJUtiL. 210 PRODUCERS’ DURAOLE E^UIP 1 .050 1 .003 .025
NOUEL, 211 RESIDENTIAL CONSTRUCTION 1 .114 1 .10b - . 0 0 6
nOUEL 212 EXPORTS 1 .2 0 9 1 .234 .025
i-IOIjEL. 213 GOVERNMENT EXPENDITURES 1 .005 1 .094 .009
rluU&L 214 FEDERAL 1 .1)91 1 .097 .006
rlOUEL 21 j STATE AND LOCAL 1 .07  3 J .091 .010

EaOG 1 d a i t t* farn  products 1 .441 1 .441 .000
liAJo 2 POULTRY AND EGGS 1 . 7d6 1 . 7ttb .000
f. Ju J l i t  AT AM 1 rlALS , OTil LlVESTK 1 .335 1 .335 .000
I.AUU 4 COTTON 2 .200 2 .200 .000
L/iUvj a GRA1 NS 2 . 4tt7 2 . 4d7 .01)0
E aOG 0 TOiiACCO 1 . I d * 1 .169 .000
EaoG 7 FRUIT, VEGETAtiLES,oTU CKOPS 1 .523 1 .525 .000
L.AOG d FORESTRY PRODUCT^ 2 .05d 2 .056 .000
ti aOvj y F IS t iE t t i  WiJuUCTS 1. 37a 1 .375 .000
nu a c t 1 0 A^R, FORESTRX+FISU J l UVICuS 1 . 1 54 1 . 1 2d .000
C.MXj )J IKON ORES 1 .051 1 .051 .000
EaOU 12 Cut'PEK OWE 1.3  30 1 .330 .000
LAOO 1 J OTilER NON-FERROUS UKui 1 .326 1 .32b .000
tAIJO 14 CoAL >41 NINli 1 . 2 l d 1 . 21 d . 000
EaOO l i NATURAL. GAS 1 .201 1 . 201 .000
1>aOu l o CRUDE PuTROLEUri (uOrlESTIC) 1 .713 1 .713 .000
EAOG 17 STuNE ANl» CL A* r l i  1 nG 1 .03d 3 .01o .000
kiJiOu 16 CiiEi-11C AL FERTILIZER .‘IIN1NG 1. 2d 3 1 , 2d 3 .000
HOUEE 1* NErt CONSTRUCTION 1 .14b 1 .130 - . 0 1 7
NO ACT 20 MAINTENANCE CONSTRUCTfON 1 .116 1 .120 . 000
NO ACT 21 COMPLETE GUIDED WiS^JLES J . 1 Oil 1 . 1 59 .0JO
HUliliE 22 AMMUNITION 1 .015 1.114 .119
nG ACT 23 OTHER ORDNANCE 1 .139 1. 1 37 .000

exogenous wages ( “ a l l - o n ••)

LEVELS 1972s i  « 1 .0

1974

STD ALT DIFF
1 .695 1 .619 - . 0 7 5
1 . b i b 1 .526 - . 0 9 0
1 .247 1 .237 - .0 1 1
1 .210 1 .222 .004
1 .116 1 .115 - .0 0 1
1.304 1.293 - .0 1 1
1 .174 1.194 .020
1. 2d7 1.237 - . 0 5 0
1 .335 1.260 - . 0 7 5
1 .240 1 .194 - , 0 4 b
1 .297 1 .265 - . 0 3 2
1 .4 65 1 .402 - . 0 6 2
1 .259 1.231 - .  02d
1 .23d 1 .219 - . 0 1 9
1.251 1 .227 - . 0 2 3

1 .416 1 .416 .000
1 .719 1 .719 .000
1 .105 1 .105 .000
1 .261 1.261 .000
3 .030 3 .0  30 .000
1 .336 1 .336 .000
1 .709 1 .70a .000
1 .951 1.951 .000
1 .293 1 .293 .000
1 . I d d 1 .163 .000
1 .374 1.374 .000
1 .542 1 .542 .000
1 .d72 1 .072 .000
2.113 2 .113 .000
1 .551 1.551 .000
2 .000 2 .000 .000
1 .165 1 . l b 5 .000
2 .263 2 .263 .000
1.374 1 .326 - . 0 4 0
1.323 1 .303 .003
1 .32d 1 .310 .000
1.136 1.320 . 1 b4
1.331 1.297 .000

15*75
STD ALT DIFF

1 .775 1 .609 - .0 0 6 201
1 .720 1.631 - . 0 9 0 202
1. 340 1 .3 J2 - . 0 2 0 203
1 .315 1 .2 9 5 - . 0 2 0 204
1 . l d 3 1 .1 7 3 - . 0 1 0 205
1 .400 1 .360 - . 0 4 0 206
1 .200 1.277 - .0 0 4 207
1 .361 1 .317 - . 0 4 4 208
1.391 1.341 - . 0 5 0 209
1 .334 1 .203 - . 0 5 2 210
1 .358 1 .332 - .0 2 6 211
1.400 1 .4 2 5 - . 0 6 3 212
1.361 1 .3 25 - . 0 3 7 213
1 .352 1 .318 - .0 3 3 214
1.350 1 .3 15 - . 0 3 5 215

1 .705 1 .7 05 .000 1
1 . d45 1 .045 .000 2
1.457 1 .457 .000 3
1 .450 1 .450 .000 4
2. 2u2 2. 2o2 .000 5
1 .342 1 .3 42 .000 6
1 .550 1 .5 50 .000 7
1 .704 1 .704 .000 d
1.431 1.431 .000 9
1 .275 1 .2 49 .000 10
1 . 5d l 1 .501 .000 11
1.261 1.261 .000 12
1 .d50 1 .050 .000 13
1 .916 1 .916 .000 14
2.126 2 .1 26 .000 15
2 .150 2 .150 .000 16
1 .317 1 .329 .012 17
2.U40 2 .040 .000 10
1 .415 1 .433 .010 19
1 .405 1.406 .000 20
1.504 1 .4 50 .000 21
1.231 1.441 .210 22
1 .460 1 .429 .000 23
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TAuLfc X-3 (COuT.)

STANUAKU UUi'l • / A m  AVA(LAuLL I ' it lL  t)S
ALTLKi^ATI Vli KIM 5 EAtkiiiWOiJiJ LHuOufclUOiJS VJAijfiS

4TU UUAKTER FHICi: LEVELS 1972sJ = I . I)

1973 1974 1975

3T0 ALT OIFF STD ALT DIFF STD ALT DIFF
.-HJUbL 24 ML!AT t>»<ODUCTd 1 .3 2 3 1 .524 .201 1 .3 J3  ‘ 1 .339 .006 1 .615 1 .502 - .1 1 3
MOOEL 25 UAIK* FliODUCTS 1 .196 1.157 - . 0 3 9 1 .247 1.262 .035 1 .431 1.381 - . 0 5 0
.‘nJu L L 2b CANWfcO AUU FROlifcW FOODS 1 .2 17 1 .219 .002 1.406 1 .325 - .0 0 1 1 .467 1 .404 - . 0 6 3
HOUL.L 27 GKAIU WILL tMGDUCTS 1 .7 0 6 1.661 - . 0 4 5 1 .947 1 .006 - .0 6 1 1 .752 1 .7 9 5 .043
wUuLL 2U UAKLUV Pl<0uUCT3 1 .231 1.107 - . 0 4 4 1.402 1 .372 - . 1 1 3 1 .526 1.407 - . 1 1 9
L»aOI> 2* SUUAH 1 .1 92 1.192 .000 4 .665 4 .665 .000 1 .679 1 .679 .000
i iou ia . It) CoWFECTJOMLKY FkODUCTS 1 .1 7b 1 .316 . 1 3a 1.517 1 .629 .112 1 .659 1 .5 32 - .1 2 7
viO uaL 31 ALCUUULIC 8EV£UAuE:> J .054 1.135 • UOl 1 .200 1 .215 . 01 3 1 .270 1 .240 - . 0 3 0
riUUl^U 32 SOFT UKlm\S AMU t'LAVOhfiiOj 1 .0 06 1.110 .104 1 .496 1 .305 - . 1 1 3 1.479 1 .3 63 - . 1 1 6
i'iOULli i i t 'ATo AuU U l LiJ 1. 7d7 1.935 . 1 4<i 2 .103 1 .015 - .  2oo 1 .664 1.646 - .0 1 8
I'tUuLiL 34 M1SC t'OUU FKUDUCTS 1 . 1 4cs 1 .2 55 .107 1 .470 1.341 - . I 2 t l 1 .602 1 .417 - .1 8 5
llOUULi 35 TOiiACCu PitOuuCTii 1 .0 46 1.127 , 8o l 1 .212 1.277 . 06b 1 .305 1.350 .045
.i' jUlji . 16 UkOAl) AND NAKKOiJ r’AUtUCS 1 .2 7 2 1.179 - . 0 9 3 1.327 1 .206 - . 0 4 0 1 .4 23 1 .352 - .0 7 1
.'lUtILL 37 XAKU AWU THREAD AWD FlHS 1 .379 1.201 - . 1 7 7 1.291 1 .375 . 0d3 1 .479 1 .513 .033
ilODt-L, Jo FLOOR Cu VEKImoS 1 .069 1.131 . 0o2 1.209 1 .204 .074 1 .200 1 .396 .196
.IJUliL. 39 ,v)I3C TEXTJLLS 1 .2 4 2 1 .170 - . 0 7 2 1.416 1.307 - . 1 0 9 1 .470 1 .438 - .0 4 0
■•hJIjLL 4k) KiJITTIiiO .999 1 .047 .088 1 .150 1 .236 .085 1 .144 1.320 .176
i-tOuCl. 41 APPAREL . 1.071 1.062 - . 0 0 9 1 .175 1 .196 .021 1 .184 1 .244 .060
MOuLL 42 UOUSEtlOLD TEXTILES 1 .2 2 2 1 .097 - .1 2 4 1 .334 1.250 —. 07fa 1 .315 1 .337 .022
inJUbL 43 LOGGTUu CAMPS 1 .4 24 1 .472 . 048 1 .190 1.606 .400 1 .310 1 .4 65 .155
HkjUliL 44 SA.J AdD PLAN 1 Wu iIJLLS 1 .424 1 .243 - .1 0 1 1 .190 1.442 .244 1.310 1.391 .080
rtOutL 4b VEmEEH AMD PLVriOOu 1 .257 1.197 - . 0 6 0 l . l b o 1 .365 .179 1 .1 15 1 .315 .000
ilOUL.L. 4o i'lJ LLrtOKu Ai'iU wOoD PKUuUCTS 1 .2 0 6 1.140 - . 0 6 5 1 .2^4 1 .304 .069 1 .29d 1 .285 - . 0 1 4
,'lUUtL 47 riOODEW COiJTAlrtEKS 1 .291 1.177 - .1 1 4 1 .403 1.291 - . 1 1 2 1 .385 1.159 - . 2 2 5
iluuLL. 46 UOuSEuOLD FU&MITOric. 1 .084 1.073 - .0 1 1 1.236 1 .210 - . 0 2 6 1 .2 76 1.239 - .0 3 6
MUUI^Li 49 UTtiER FURNJTUKE 1 .130 1.061 - . 0 o d 1 .421 1 .193 - . 2 2 8 1 .4 15 1.241 - .1 7 4
LAUu j j PULP MILLS 1 .319 1.319 . L>00 2.331 2.331 .000 2 .541 2.541 .000

j 1 k’.U'K.H AWU PAPERiiuARu HILLS 1 .0 9 5 1 .159 .063 1.407 1 .412 - . 0 7 4 1.537 1 .489 - .0 4 7
rluUbL l>2 PAPER i-itODUCTS, iJEC 1 .0 6 2 1 .120 .053 1 .510 1 .279 - .2 3 1 1 .682 1 .370 - .3 1 2
.IOUL.L. 53 ••ALL A.aiU 8U JL0I14G PAPER 1 .1 40 1 .150 .010 1 .517 1.34U - . 1 7 7 1 .5 09 1.392 - . 1 1 6
ilOUliL 54 PAPtuRUOAKD COl'JTA I WE US 1 .127 1.124 - . 0 0 3 1 .379 1 .279 - . 1 0 0 1 .401 1 .368 - .0 3 3
liOuuL. 55 NEWSPAPERS 1 .0 4 9 1 .088 .039 1 .270 1.210 - . 0 5 9 1.356 1 .308 - .0 4 8
1*0 ACT 5b PERIODICALS 1.071 1.086 ,00 k) 1 .196 1 .180 .000 1 .202 1 .262 .0U0
WO ACT 37 UlkMS 1 .0 76 1.061 .000 1 .160 1.164 .000 1 .237 1 .229 .000
1<U ACT 5o UUSINESS FORMS , liLAiJiv liOOri 1 .079 1 .007 .000 1 .231 1.201 .000 1 .314 1.277 .000
WU At'!' t>9 Curtt-kERCIr tL  PHImT I wo 1.071 1 .690 .000 1.224 1 .196 .000 1 .314 1.277 .000
i t u  ACT 00 OTUER P R frtT lN o , Pu .jLISHJWO 1 .075 1.073 .000 1 .100 1 .160 .000 1 .256 1 .224 .000
C, AOU o l STEbL SCkAP 2 .312 2.312 • D id 3 .090 3 .090 .000 .1.090 1 .890 .000
I'.AkJLi 62 OlLSELUS 1 .821 1.621 .000 2 .373 2 .373 .000 1 .554 1.554 .000
Uauu 63 COCOA llEAwS 2 .0 37 2 .037 .000 3 .910 3.910 .000 2 .683 2 .683 .000

24
25
26
27
2d
29
30
31
32
33
34
35
36
37
3B
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
5b
57
58
59
60
61
62
63
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TAD Lb a - 3 (COMP.)

PKiiuTCThLi w'j . ACTUAL t'HJClio fc‘rtOli SIMULATION ( 3 ) :  fclAOGiiWOUtJ WAGES ( ‘‘ ALL-O ir1)

j TAuJAKL liUU ; ALL AVAILABLE PRICES
ALTbUiMTI V t  KUtf t LaiJGUWGUS W i iC b l i ,  fcWUUGfcuOUa UAOLo

4Til QUAUTliK HUCt: LLVLL3 1 *7 2 :1  = 1 .0

1*73  1*74 1975

STD ALT OIPF JTO ALT UJFF STD ALT DIFF
liouLL 04 JUDUiiTKlAL CtiLi-lICALS 3 .0 4 4 3.3  30 . 0do 3 .560 1 .3 * 0 - . 3 6 9 1.941 3 .537 - .4 0 4 64
ilOdEL 65 FEKTILIZUKS 3 .2 24 3.331 - . 1 1 3 2 .076 1 .329 - .7 4 7 1 .036 1 .453 - .3 0 3 65
HObbl, OO PftSTICIDE3 + AGHIC. CULil. 3 .032 1.100 . Odd 1 .356 1 .222 - .3 3 4 2 .230 1 .2 50 - . 9 7 9 66
iiO O u lt 67 Ml SC CilL il ICAb WiOUUCTii 3 .3 77 3 .0 *7 - . 0 0 0 1 .042 1 .232 - . 6 0 9 1 .769 1 .2dd - .5 0 1 67
i-iUULL 06 PLASTIC HAT *LS. + KESIUS 3 .0 43 3 .193 .150 2 .000 1 .620 - .3 7 2 2 .057 1 .023 - . 2 3 4 60
itGGLb 0* StfaTilETIC KUSiJEK 3. 035 1 .0d4 .0 6 * 1 .451 1 .243 - .2 w d 1 .462 1 .3 23 - . 1 3 9 69
ilUObb 70 CftLLULGSIC t'iUCrtS 3 .030 1 .0 *1 .062 1 . I d l 1 .3d  9 .200 1 .263 1 .4 *1 . 22d 70
ttGUEL 73 Nurt-CLLLULOSiC t’ id t l i iS . y *o 3 .302 .106 1 .030 1 .259 .230 1 .021 3 .344 .322 73
.lUULb 72 DUUGS 3.02t> 1 .075 . 050 1 .1 7 * 3 .170 - .0 0 3 1 .260 1 .2 3 3 - .0 2 7 72
iiuUbb 73 CLEANING + TOILET t'rtuD. 3 .023 1 .300 .0 7 * 1 .203 3 .219 .036 1 .2 6 * 3 .297 .020 73
.iGbbb 74 PAIhTJ 3 . 0 * 0 3.341 .053 3 .370 1 .330 - . 0 3 * 1 .452 3 .420 - .0 3 3 74
L.VJo 7a EFFECT!VE CKUUii u i  L H t lC E 3 . 3d0 1 .306 .000 2 .373 2 .373 .000 2 .7 * 7 2 .797 .000 75
i'IUULL 7o PETKUbl.UW rttF iWliJG 3 .2 * 2 1 .277 - . 0 3 5 3 . * 7 5 3 .943 - . 0 3 2 2.301 2.253 - .0 5 3 76
t iO u u L 77 FUEL O IL 3 .4 2 b 3 .2  dd - . 3  3d 2 .451 1.960 - .  4y3 2 .779 2.271 - .5 0 0 77
•iUtJbL 7d t-AVIi'JG AWL) ASHlAbT 3 .004 l .O d t i .021 3 .617 1 .330 - . 2 0 7 1 .012 3 .474 - . 3 3 0 70
i-iOubb iii» T IK b J  AWU if tr lE lt  i u J t j 3 .0o  3 1 .0 *7 .034 3 .307 3 .100 - . 1 2 7 1 .394 1.251 - . 1 4 3 d0
■ lUUbb ui KinluLK t'HOOUCTS 3 . u5a 3 .322 .063 3 .249 3 .230 - . 0 3 * 1 .31o 3 .270 - . 0 4 6 01
Ho AC 1* 02 rt iSC t 'bASTIC PRODUCTS 1 . 0 4 ‘j 3 .0 *1 .000 1 .353 3 .292 .000 1 .496 3 .4 1 5 .000 02
ilOubb Ui LdATiliiU + IUU LTin< PtiuD 3.2(10 l . t i d b - . 3 * 6 1 .216 1 .165 - . 0 5 3 1 .312 3 .2 57 - . 0 5 5 03
rlOUEL it 4 FGuTmEAK( EAC. ltUilubU) 1.3 4i> 3.00a - . 0 5 7 1 .239 1 .346 - . 0 9 2 1 .2d9 3 .3 76 - .3 3 3 0 *
.luubl. a'J GTilfcU LLATiibH PliUDUC 3 . 0 2 i 3 .304 .076 1 .1 4 * 1 .207 . 05d 1.163 3 .267 .103 05
i UjUl. L. uo GLAaS 3 .0  Jo 3 . 0d5 — .001 1 . 24<i 1 .302 —. 066 1 .300 3 .240 - .1 4 7 06

*i7 STiOiCTuKAb CbAV t'KUUUCl'ii 3 . 0u0 3.07b .010 1 .224 1 .173 - . 0 5 0 1 .2u4 3 .2 43 - .0 4 1 07
UUtJbL iid FGTTEK* 3. 0U2 3 .063 - . 0 1 * 1 . 2d0 1 .11b - .3 6 4 1. 3*4 1 .369 - . 2 2 5 00
i-lOU^L d* CEriEuT, CONCRETE, UtfPSUrt 3.003 3.075 - . 0 0 7 1 .305 1 .154 - . 3 5 0 1.421 1 .233 - . 1 0 0 d*
i-lOUbL *0 OTHLK STOWE + CbAX PrtOL*. 3 .032 3 .072 .040 1 .317 1 .142 - . 3 7 5 1 .456 1 .199 - .2 5 7 90
i iouuL *3 STuLL 3 .053 3 .342 . 0d* 3 .4 * 0 1 .416 - . 0 7 3 1.594 1 .4 75 - . 1 1 9 91
.loubL y2 CGPPEK 3 .264 3 .3 5d - . 3 0 6 1 .430 1 . 3d l - . 0 5 6 3 .239 3 .337 .069 92
ilUOUL *3 LEAL) 3 .2 2 0  . 1 ,3 46 - . 0 d 2 1 . * d l 1 .469 - . 5 1 2 1 .606 1 .530 - . 0 6 0 93
r iuu^ l i *4 I  IWC 3 . d04 3.3  33 - .4 7 1 2 .300 1.410 - .  dd2 2.234 1.404 - . 7 2 * 94
rlUUbb y t» rtLU.llwUM 3 . 0Od 1 .332 .045 1 .5 4 * 1 .309 - .2 4 0 3 .519 1.391 - . 3 2 0 95
HvjOLL *o O'I'i* PKll I  HOU-FEK .4ETALS 3 .43a 3 .333 - . 1 2 6 2 .103 1 .293 - . 0 1 0 1 . *7 3 3 .3 53 - . 6 2 0 96
.JO «vCT a7 oTlJ wOd—FErt hULL + UKAiJ 3 . 2b3 3 .0 *6 .000 1 .73d 1 .265 .000 3 .734 3 .3 2 * .000 97
i louhb *1) WOM-FEKiiOUS WlHE UUA.U.JG 1.324 1.111 - . 0 3 3 1 .5 2 * 1 .319 - .2 1 0 1 .265 3 .354 .0 0 * 90
iluubL. * * M0rt~FbK CASTIrtU > FufcGIwG 3 .2 25 1.102 - . 3 2 3 1 .621 3 .203 - . 3 3 0 1. oo2 3.361 - .3 0 3 99
.iUUbb 100 METAL CAr4 J 1 .075 1.113 .0  3d 1 .473 1 .311 - . 1 6 2 1 .530 1 .4 13 - .1 3 0 100
riubbb l o i METAL LlAUKLLS AMU uKU.lS 3 .034 1 .0 *0 . 056 3 .442 1 .259 - . 1 0 3 1 .476 3 .324 - .1 5 1 3 03
i-IOUbb 102 PLUi'tlil <• lihATIwG E ^ u lP . 3 . 0i>4 3 . 0d4 .020 1 .2 * 5 1 .242 - . 6 5 3 1 .335 3 . 323 - . 0 1 5 102
i Iu uLl, 103 Uu 1 LCi< SiJOPS J .01*3 3 . 0*6 .603 1 .450 1 .274 - .1 0 3 1 .469 3.351 - . 3 1 0 103
AOul-L 104 4-JTti STRUCTURAL METAL f i iO . 3 .006 3 .0 * 2 .025 1.5 0 * J .263 - . 2 4 5 1 .509 3 .3 3 9 - .2 5 0 104
.'luuiib 105 bCKLrt I'lACtl ] n E t,KuuOCT;> 3 .094 3.067 - . 0 2 7 3 .520 1 .220 - .3 0 0 1 .540 3 .290 - .2 4 2 305
aobiiL 10u MLTAL j TAMPJ WGt> liXi . AUTU 3 .3 1 3 3 . 07d - . 0 3 5 1 .405 1 .251 - .1 5 4 1 .512 1 .319 - .1 9 2 306
••IOubL. 307 CUTLEHt, tiAND ’i'OuLS , HAKUuK 1.070 1.077 .007 3 .265 1.234 - .0 3 1 1 .370 1 .317 - . 0 5 3 107
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TAULL ( C\ MV . )

St'ANUAKD KUN I 
ALTLUNATi VE HUM

t'KEDiCTc.D VS. <tCTU<tL lUUCES fcKOil S IrtULATX 0.< (3 )s  EXOGENOUS WA'JES ( “ A L L - IM ")

ALL AVAJLADLL tfKlCLS
LaUu l MOUS f i x l t ' t S ,  EaOOEHOUS infALjEU

4Tu \juAl\TEit f i t lC L  LEVELS 1 9 7 2 :J = 1 .0

MODEL 106 HJSC FAdKJCATEu h IKE PRODUCTS
STD 

1 .106

1973

ALT 
1.067

DIFF
- . 0 2 0

STD 
1 .567

1974

ALT
1.271

DIEP
- . 3 1 6

STD 
1 .604

1975

ALT 
1 .350

DIFF
- . 2 5 4 103

HOUhL, 109 t*It»ES, VALVES, F JTTJI«uS 1 .073 1.072 - . 0 0 0 1 .475 1.232 - . 2 4 3 1 .563 1.303 - . 2 7 5 109
WODKL Ilk) OTil FAdlUCATED HETAL t'ROD. 1 .054 1 .073 .019 1 .337 1.231 - . 1 0 5 1 .436 1 .296 - . 1 3 d 110
tUOULL 11) ENulNES ANU TURUJULS 1 .0 45 1 .104 . 05u 1 .264 1.231 - . 0 3 3 1 .39d 1.297 - . 1 0 0 111
MODEL 112 r'AKrt MACHINERY 1.060 1.100 .040 1 .303 1 .246 - . 0 5 6 1 .431 1 .346 - .  0d6 112
m o d l l i l l CUHSTK,rtlME,OlLfc'lELD tiACll # 1.071 1 .116 .045 1 .366 1.272 - . 0 9 5 1 .564 1.391 - . 1 7 3 113
HOUEL. J 2 4 MATERIALS HAMDLIUu l iACii. 1 .0 3  1 1 .115 . Ool 1 .299 1 .275 - . 0 2 4 1 .441 1 .390 - .0 5 1 114
HO ACT 115 MACil. TOOLS, METAL CUJTliJu 1. Go7 1.132 .000 1.251 1.263 .1)00 1 .349 1 .373 .000 115
wo ACT 116 iiACii TOOLS , hb'i 'AL t'OKM 1 MvJ 1 .116 1 .131 .000 1 .312 1 .290 .000 1 .413 1 .376 .000 116
HoUEL. 117 OTuEk mETAL r<Oi\i\Jm> i-iACil 1 .053 1.1  12 .079 1 .336 1 .2d0 -.1)56 1 .422 1 .357 - . 0 6 5 117
IIUULI. l l< i St'i .ClAL INDUSTRIAL MACt) 1 .Odd 1 .099 .011 1.314 1.220 - . 1 1 4 1.463 1 .306 - . 1 5 7 116
.'lOUt Li 11* I'UMt'S, COMi'KESSGHS, OLo.vEiO 1.061 1.097 .0  36 1.391 1.236 - . 1 5 6 1 .53d 1 .327 - .  21J 119
rlubUL. 12d HALL AMD kGLLEH iiEAKiWoS 1 .056 1 .093 .0  36 1 .346 1.234 - . 1 1 2 1.447 1 .315 - . 1 3 2 120
nODED 121 t’Orib.H YUAnS.-IISS1uiJ L. w l* f1J 1 .107 1 .0 * 6 - .0 1 1 1.361 1.234 - . 1 4 7 1 .4t>2 1 .320 - . 1 4 2 121
1-IwUl.L. 122 INDUSTRIAL tATTLKNS 1.056 1 .095 .037 1 316 1.226 - .0 9 0 1 .525 1.314 - .2 1 1 122
rlkJUuL 123 COi-ll'UTEKS + KELATl D MACil. 1 .020 1 .059 .G3d 1 .047 1 .1 (1 . 0d3 1 .029 1 .2  36 .206 123
rlOUUl* 124 OTUEH Ot'EICE MACulMERY 1 .0 43 1.061 .O ld 1 .196 1 .129 l)i>7 1.241 1 .230 - .0 1 1 124
rluUiil- 1 2 j SLkV lC li  lwDUSTK* .tACHlNEHX 1.01)3 1.091 .Odd 1 .1 3 * 1 .23d . 09d 1 .165 1.321 .136 125
i-iOUl.L 126 n ACHIml SiKJP PRODUCTS 1.067 1 .072 - . 0 1 5 1 .360 1.214 - . l u 5 1.505 1 .343 - . 1 6 2 126
l a Ou 127 KAw jUuAK 1 .1 2 2 1 .122 .000 5 .035 5 .035 .000 1 .549 1 .549 . 000 127
LAUU 1 2 ii GREEN COi-'FLL 1 .4t>2 1. 4b2 .000  ' 1 .441 1.441 .000 . 9dd .986 .000 126
t’lOUl^L 12* ELECTRICAL MEASURING INSTRUME 1.000 1 .040 .040 1.141 1 .149 .00d 1.256 1 .293 .035 129
riODELa U u TRANSFORMERS + iilrt (TCHGEAR 1 .0 46 1 .039 .012 1 .376 1.197 - . 1 7 6 1.499 1 .3 35 - . 1 6 4 130
i-iu u EL 131 rlOToHS Amu GENERATORS 1 .0 * 0 1.101 .012 1.3U4 1.241 - . 1 4 3 1.466 1 .3tf2 - .  fld4 131
ilUUtU 132 INDUSTRIAL CONTROLS 1.001 1.101 .100 1 .260 1.240 - . 0 4 0 1 . 126 1 .365 .059 132
• loDLL 1 13 •VC.LDING Al, t, < GRAPHITE PROD 1.056 l . l l o . 05d 1.479 1.260 - . 1 9 9 1.579 1 .412 - . 1 6 6 133
MODEL. 114 HOUSEHOLD AFt'LlANCtS i . m u 1 .066 . 0od 1 . l u 5 1 .224 .039 1.261 1 .322 .061 134
MODEL 135 ELEC LIGHTING 4 ,» IR InG L\J. 1 .054 1.054 - .0 0 1 1 .360 1 .195 - . 1 6 5 1 .439 1 .296 - . 1 4 3 135
i-iOiJtiL 136 HAL) 10 AWL) TV RECEIVING .* 6 2 1 .045 .063 1 .014 1.142 .126 .997 1 .226 .231 136
MOUEL 137 ^HOMOGRAPH RECORDS 1 .019 1 .050 .031 1 .147 1.161 .014 1.173 1 .256 . 0d3 137
MoDLJ L 1 3u COili lLli'J ICAT 1 ON E£UI PMENT 1 .076 1.000 - . 0 1 6 1 .191 1.16U - . 0 2 3 1. 309 1 .2o7 - . 0 2 2 13d
.lUUll, 1. 1 it* ELECTRONIC CGMPonLiJTS 1 .019 1 .001 - . 0 1 6 1 .125 1 .09  3 - . 0 3 2 1 .10tt 1 .1 65 .076 139
riODLL. 1 4 Id UATTl R) Ed 1 .012 1 .094 .062 1.165 1.256 .072 1.276 1 . 37d .102 140
MODfcL 141 ENGlNL l LLCTRICAL c.uUlt' . 1 .0 1 2 1 .101 .J o * 1 .162 1 .236 .056 1 .422 1 .354 - . 0 6 6 141
.Ju ACT 142 A-RA* , ELEC bjUJ lJ, wEC 1 .105 1 .091 .000 1 .269 1.216 .000 1 .391 1 .339 .000 142
WO ACT 143 AUTO STAMP ] NGS 1 .000 1 .000 .000 1 .000 .1.000 . 000 1 .000 1 .000 .000 143
no ACT 144 TRUCK, UUS, TRAlLI.R HouIEi* 1 .0 75 1.092 . UJu 1 .212 1 .170 .006 1.324 1 .2 o l .000 144
.IOIjEL. 145 MoTOR V m i l  C u t  j 1 .019 1 .076 .0 5 * 1.160 1 .123 —. 056 1 .275 1 .226 - . 0 5 0 145
.40 i»CT 147 AT RCttAFT 1 .111 1 .104 .000 1 .250 1.225 .600 1 .39b 1.341 .000 147
lio  ACT 14 U AIRCRAFT LwGIriES i  . i i i 1 .1 0 * .000 1 .291 1.247 .000 1 .431 1 .356 .000 1 4d
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TABLE : > 1  (COi lT.)

PREDICTED VS. ACTUAL f tUCiua F i\OH S Ii-IULATI ON ( 3 ) :  EXOGEWOUS WAGES ( "ALL-OU")

STANDARD RUN I ALL AVAILABLE PRICES
ALTURuATI VE KUN ; EXOGENOUS PRtCEa, EmDOu ENOUS WAGES

4TH QUARTER PRICE LEVELS 1*72 ;  I  = 1 .0

1*73 1974 1975

STD ALT DIFF STD ALT DIFF STD ALT DIFF
NO ACT 14* AIRCRAFT EuUI P.-IEwT, UtiC 1.114 1 .109 . 000 1 .2d2 1 .241 .000 1 .418 1 .353 .000
NO ACT 150 S t i l t  AND JOAT UUi LD I140 1 .0 7 5 1.094 .000 1 . 2b l 1 .222 .000 1 .390 1.330 .000
WO ACT 153 TRAILEk CuACrtES 1 .122 1 .117 .000 1 .297 1 .273 .000 1 .391 1 .365 .000
.Ju ACT 156 ENGR. + SCIENTIFIC INSTH. 1 .1 26 1.129 .000 1 .314 1 .287 .000 1 .433 1 .405 .000
rtU ACT 157 rlECti. i-lEASURItJG DLVICES 1 .0 9 0 1 .093 .000 1.251 1 .212 .000 1 .309 1 .275 .000
rJUUEU 158 OPTICAL + OP»lTllALi4 IC GOODS 1 .0 53 1 .059 . 036 1 .197 1 .170 - . 0 2 7 1 . 288 1 .234 - . 0 5 4
I-IOULL 15a HELICAL + SURGICAL IUSTR. 1 .0 99 1 .094 - . 0 0 0 1 .278 1 .224 - . 0 5 4 1 .336 1.283 - . 0 5 3
.•iouLL 100 PilOTOGKAPrilC EyUl Pi IEuT 1 .020 1 .059 .040 1 .154 1 .178 .024 1 .246 1 .260 .013
.-IOOl L 1 o2 matches  and  Clocks 1 .056 1 .09b .038 l . l t o b 1 .245 .079 1 .203 1.331 .128
fiOU LI L lb  3 JErt iiLrt i AUD SlLVElxrtARt 1 .0 * 3 1 .0 02 - .0 3 1 1 .266 1 .183 - .  084 1 .330 1 .252 - . 0 7 8
.1 O li'^u lo 4 TOtfS, SPORT , liUSICAb I N JTR. 1 .058 1. 0b4 .806 1 .233 1 .200 - . 0 3 3 1 .300 1 .272 - . 0 2 9
ikU U LU lb b OFFICE SUPPLIES 1. 0bd 1 .05o - . 0 1 2 1 .214 1 .186 - . 0 2 8 1 .292 1 .260 - . 0 3 2
I'lO U bL Jl»b (•I I SC t-lANUFACTURIuu, NEC 1.051 1 .076 .025 1.261 1 .225 - . 0 3 6 1 .317 1 .306 - .0 1 1
.'lOUl.U 1 o7 RAILROADS 1 .0 62 1.0 tf3 .021 1 .257 1 .255 - . 0 0 2 1 .394 1 .335 - . 0 5 9
nUuLiL. 1 utf UUSSES AnD LOCAL TRANSIT 1 .039 1 .036 —. U kl 3 1 .094 1 .127 .032 1 .294 1.206 - . 0 8 8
rlu L i c. L> ib a TrUCiU nG 1 .086 1 .083 - . 0 0 2 1.180 1 .213 .032 1 .261 1.258 - . 0 3 3
.tU D L L 170 w ATb R TRANSPORTAT 1 ON 1 .0 97 1.067 - .0 3 1 1.200 1 .198 - . 0 0 8 1 .300 1 .339 .039
.luUt,L 171 AIRLINES 1 .06a 1.101 .033 1 .160 1 .186 .026 1 .260 1.278 .018
i jo  ACT 17 2 PI PELiNbS 1 .017 1.075 .000 1 .156 1 .188 .000 1 .415 1 .395 .000
.MO ACT 173 FRbl i iuT  Fu KNARLjI Nu 1.091 1.055 .000 1 .16b 1 .143 .000 1 .293 1 .2 * 7 .000
i IUULL> J 7 4 TELEPilOwE A.Ml) TELEGRAPH 1 .060 1.072 .012 1.092 1 .156 .064 1 .146 1.163 .017
hvj tiC r 17b RADIO AND TV BROADCAST! Wo 1 .044 1.051 .000 1 .115 1 .138 .000 1 .129 1 .158 .000
MODEL 17o ELECTRIC U T IL IT IE S  (AVE. PRIC 1 .106 1.117 .011 1.453 1 .360 - .  0 'J 3 1 .589 1 .469 - . 1 1 9
H O u L u 177 ELEC. U T IL IT IE S  ( mjJOLESALE PH 1 .1 19 1 .132 .013 1 .5 00 1 .379 - .1 2 1 1 .662 1.490 - . 1 7 2
i-lUuLL 178 NATURAL GAS 1.077 1.120 .043 1 .251 1 .2 *7 .046 1 .497 1.488 - . 0 0 9
tiODLL 17 9 NATER AWL) SEwER SERVICES 1.084 1.104 .020 1 .159 1 .188 .029 1 .284 1.291 .007
i'IOdEL 1 o 0 WHOLESALE TRADE 1 .1 5 5 1 . l b * .014 1 .2d2 1 .274 -.005# 1 .354 1.309 - . 0 4 5
.lOuLu l u l RETAIL TRADE 1 .0 73 1.065 - . 0 0 8 1..157 1 .176 .019 1 .275 1.251 - . 0 2 4
m(j ACT 182 HANKS,CREDIT AGEW . , DROKERS 1 .0 55 1.058 .000 1.132 1 .129 .030 1 .251 1.218 .000
>-tODE L Id  J INSURANCE . 987 l . l l u .129 .985 1 .202 .217 1 .115 1.273 .158
LXOU 184 OmrtER-OCCUPI ED DuL L L I hUS 1 .0 79 1.079 .000 1 .144 1 .144 .000 1 .206 1.206 .000
LaOG l t i5 REAL ESTATE 1.079 1.079 .000 1 .144 1 .144 .000 1 .206 1.206 .000
hodEi . Ibu HOTEL AND LODGING PLACES 1 .076 1.095 .019 1.152 1 .204 .052 1 .229 1 .293 .064
.luDLL lo 7 PERSONAL + REFAIR SERVICES 1 .091 1.063 - . 0 2 7 1 . 19b J .201 .008 1 .265 1.271 .007
NO ACT 1 tl J iJUSIN^SS SERVICES 1. 0tf 3 1 .073 .000 1 .189 1 .155 .000 1 .274 1.215 .000
no ACT Joa ADVERTISING 1.07J 1.088 . 000 1 .2 03 1 .194 .000 1 .305 1.273 .000
rlODEL 1*0 AUTO REPAIR 1 .0d9 1.075 - . 0 1 4 1 .235 1 .212 - . 0 2 3 1 .349 1 .300 - . 0 5 0
rlU uu.1. l a l MOViES + AwUSEh EUTS 1 .0u4 1.153 .089 1 .15b 1 .271 .117 1.216 1.332 .116
I’lO U bL 1*2 nEDlCAL SERVICES 1.071 1.100 .029 1 .209 1 .233 .023 1 .341 1.330 - .0 1 1
nlO ACT 1*3 PRIVATE SCuOuLS + NPO 1 . l l i i 1 .118 . i i b d 1 .230 1 .210 .000 1.327 1.286 .000

149
150
153
156
157
158
J 59
160
162
163
) 64
165
1 66
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
1 82
1 83
184
185
186
187
188
189
190
191
192
193

437



PREDICTED VS. ACTUAL WAGES FROM SIMULATION (3 ) :  ENDOGENOUS WAGES ("ALL^-ON")

TABLE X-4

STANDARD RUN : 
ALTERNATIVE RUN

ACTUAL HOURLY EARNINGS 
WAGE EQUATIONS,  PRICES 188 i l l*NOUS

MODEL 201 INDUSTR1AL
MODEL 202 C ON ST R
MODEL 203 TRD&FIN
MODEL 204 SERVICES -
MODEL 205 WbAR<EQ. )
MODEL 206 WBA R( 1 - 4  )
MODEL 207 W0AR(RELW)

NO ACT 1 DAIRY FARM PRODUCTS
NO ACT 2 POULTRY AND E6GS
NO ACT 3 MEAT ANIMALS* OTH L1VESTK
NO ACT * COTTON
NO ACT 3 GRAINS
NO ACT 6 TOBACCO
NO ACT 7 FRUI T. VEGETABLES. OTH CROPS
NO ACT 6 FORESTRY PRODUCTS
NO ACT 9 FISHERY PRODUCTS
NO ACT 1 ° AbR.FORESTHY+FISH SERVICES
MODEL 11 IRON ORES
MODEL 12 COPPER ORE
MODEL 13 OTHER NON-FERROUS ORES
MODEL n COAL MI N IN 1;
MODEL 15 NATURAL GAS
MODEL 16 CRUDE PETROLEUM (DOMESTIC)
MODEL 17 STONE ANO CLAY MINING
MODEL 1b CHEMICAL F E R T I L I Z E R  MI NI NG
MODEL 19 NEW CONSTRUCTION
MODEL 20 MAINTENANCE CONSTRUCTION
MODEL 21 COMPLETE GUIDED M I SSI LES
MODEL 22 AMMUN11ION
MODEL 23 OTHER ORDNANCE
MOD EL 24 MEAT PRODUCTS
MOD t L 25 DAIRY PRODUCTS
MODEL 26 CANNED AND FROZEN FOODS
MODEL 27 GRAIN M IL L PRODUCTS
MODEL 28 BAKERY PRODUCTS
MOO EL 2V SUGAR
MODEL 30 CONFECTIONERY PRODUCTS
MODEL 31 ALCOHOLIC BEVERAGES
MODEL ?2 SOFT DRINKS ANO FLAVORINGS
MODEL 33 FATS AND OILS
MODEL 34 M1SC FOOD PRODUCTS
MODEL 35 TOBACCO PRODUCTS
MODEL 36 BROAD AND NARROW FABRICS
MODEL 37 YARN AND THREAD AND FINS
MODEL 38 FLOOR COVERINGS
MODEL 3V MISC TEXTILES
MODEL *.0 KN IT T I NG
MODEL 41 APPAREL
MODEL 42 HOUSEHOLD TEXTILES
MODEL 43 LOGGING CAMPS
MODEL 4 SAW AND PLANING MILLS
MODEL 45 VENEEk AND PLYWOOD
MODEL 46 M1LLW0RK AND WOOD PRODUCTS
MODEL 47 WOODEN CONTAINERS
MODEL M& HOUSEHOLD FURNITURE
MODEL 4 V OTHER FURNITURE
MODEL 5U PULP MILLS
MODEL 51 PAPER AND PAPERBOARD MILLS
MODEL 52 PAPER PRODUCTS, NEC

ANNUAL AVERAGE 

1973

STD
1 . 4 9 4  
1 . 5 6 9

1 . 4 9 5  
1 . 4 9 7  
1 . S 1 0

1:85*
1 . 0 9 7

1:81?
1 . 0 9 7
1 . 0 9 7
1 . 0 9 7  
1.000
1 . 0 9 7  
1 .060
1:18*
1 . 0 8 9
1 . 0 7 7
1 . 0 9 0
1 . 0 9 0
1 . 0 9 0

] - M
1 . 0 6 4
1 . 0 5 6
1 . 0 5 6  
1 . 0 6 1
1 . 0 7 2  
1 . 0 8 9
1 . 0 7 8
1 . 0 7 9  
1 . 0 6 6  
1 . 0 7 7  
1 . 0 9 4
1 . 0 9 2  
1 . 0 8 1  
1 . 0 8 1  
1 . 1 1 4  
1 . 0 8 8  
1 . 0 8 8
1 . 0 8 3
1 . 0 8 3  
1 . 0 3 9
1 . 0 7 2
1 . 0 8 5
1 . 0 9 2
1 . 0 9 8  
1 . 0 6 0
1 . 0 8 0  i 
1 . 0 6 0  1
1 . 0 7 5  1
1 . 0 7 5  1
1 . 0 8 5
1 . 0 8 5  
1 . 0 8 2

DIFF
,002
000

A H
.073

m
. 073
. 073
. 073
.000
. 073
. 05 0

:8?8 
.081 
.04 7 
. 079  
. 079  
.079  
.064 
.064 
. 068  
. 056  
.056 
.063 
.054 
.068 
.075 
. 066  
.085 
. 069 
.08 5 
. 5 * 4  .072 
. 072 
.034 
.074 
.074 
. 065 

1 .065 
.071

.069 

.0 70  

. 066  
1 .066 

.066  

.0 60  

. 060  
1 .075 
1 .075 
1 .071

.000

. 0 1 8

.020

. 0 0 4

. 0 1 3

. 0 1 9

. 0 0 9

. 0 0 9

. 0 0 8

:88S
::8H
. 0 1 4
. 0 1 8
. 0 1 8
. 0 1 8
. 0 1 5
. 0 1 4
. 0 2 3
. 0 2 8
. 01 4
. 01 4
. 0 1 4
. 0 1 4
. 0 1 4
.010
.010
.012

WAGE LEVELS 1 9 7 2 : 1  

1974

STD
. 6 2 9  1 . 6 3 5  
. 6 8 1  1 . 6 8 2

. 6 2  3 

. 6 2 5

1
. 1 8 0

ALT DIFF 
006

. 6 2 7

. 6 31
1 . 6 3 7  1 . 6 1 7  -

001
Si?
881
020

.000

1 . 1 8 0
1 . 1 8 0
1 . 1 8 0
1.000
1 . 1 8 0
1 . 1 6 4

1:181
1 . 1 8 5
1 . 2 1 5
1 . 1 6 4
1 . 1 6 4
1 . 1 6 4

liifi
1 . 1 5 1
1 . 1 5 1
1 . 1 6 9
1 . 1 5 5  
1 . 1 9 5
1 . 1 6 9
1 . 1 6 4
1 . 1 5 6  
1 . 1 6 0  
1 . 1 8  7

1: 1?8
1 . 1 7 0  
1 .  24 4

1:111
1 . 1 6 2
1 . 1 6 2
1 . 1 7 9  
1 .  15? 1. 175 
1 . 1 7 5

1: 1??
1 . 1 7 9
1 . 1 7 9  
1 . 1 4 9  
1 .  149
1 . 1 7 2
1 . 1 7 2
1 .1 7 3

.000

.000

.000

.000
- . 0 0 8
- . 0 1 8
- . 0 1 8

. 0 2 3
- . 0 2 9
- . 0 2 6
- . 0 2 6
- . 0 2 6

::8ii .001 
- . 0 0 7  
- . 0 0 7  
- . 0 0 5  
- . 0 0 8  
- .0 1 1  
- . 0 0 6  

. 0 0 6  
- .0 0 0  
- . 0 0 7  
- . 0 0 9  
- .0 1 0  
- . 0 0 9  
- . 0 0 9  
- . 0 2 9  
- . 0 0 7  
- . 0 0 7  

• 006 
. 0 0 6  

- . 0 0 4  
- .0 1 1  
- . 0 0 4  
- . 0 0 7  . 00? 
- . 0 0 7  
- . 0 0 7  
- . 0 0 7  

. 0 0 4  

. 0 0 4  
- . 0 0 2  
- . 0 0 2  
- . 0 1 6

1.0

STD
1 . 8 0 3
1 . 7 9 5

l:IM
1 . 7 7 3
1 . 7 7 7
1 . 7 9 0

1 . 7 7 7
1 . 7 5 8

1 . 2 8 6  1

1 . 2 8 6

166 
1 . 2 8 6  
1 . 2 8 6  
1 . 2 8 6  
1.000 
1 . 2 8 6  
1 . 3 4 0
1 . 3 6 6
1 . 3 6 6  
1 . 3 7 1  
1 . 3 5 1

l:I?i
1 . 2 7 2
1 . 2 4 5
1 . 2 4 5  
1 . 2 8 7
1 . 2 3 6
1 . 2 3 6  
1 . 2 8 0  
1.222 
1 . 3 3 9
1 . 2 9 3

1 . 3 1 0  j  
1 . 2 8 2  1
1 . 2 9 4  
1 . 3 3 5  
1 . 2 6 8  
1.268 
1 . 3 7 9  
1 . ? 74  1 .274 
1 .2 4 1  
1 . 2 4 1  
1 . 2 5 6  
1 . 2 3 0  
1 . 2 6 9
1 . 3 0 0  
1 . 3 2 2
1 . 3 0 0
1 . 3 0 0  
1 . 3 0 0  
1 . 2 3 4  
1 . 2 3 4
1 . 3 0 6
1 . 3 0 6  
1 . 2 9 7

.00

.00

.00
.000

.000

. 0 2 4

. 0 4 0

. 0 4 0

. 0 3 9

. 0 1 3

. 0 0 3

. 0 0 3
- . 0 0 3
. 0 2 5

207

II

438



\

TABLE X-4 (CONT.) 

PREDICTED VS. ACTUAL WAGES FROM SIMULATION (3 ): ENDOGENOUS WAGES ("ALL-ON")

s t a n d a r d  RUN :
ALTERNATIVE RUN

ACTUAL HOURLY EARNINGS IND EXES 
WAGE EQUATIONS* PRICES EN D tGENOUS

MODEL 53 WALL AND BUI LDI NG  PAPER
MODEL 54 PAPERBOARD CONTAINERS
MODEL 55 NEWSPAPERS
MOD EL 56 PERIODICALS
MODEL 57 BOOKS
MODEL 58 BUSINESS FORMS,BLANK BOOK
MODEL 59 COMMERCIAL PRI NT ING
MODEL 60 o t h e r  p r i n t i n g ,  PUBLI SHI NG
MODEL 64 INDUSTRIAL CHEMICALS
MODEL 65 F ER TI L I ZERS
MODEL 66 PEST ICI DES ♦ AGRIC . CHEM.
MODEL 67 M1SC CHEMICAL PRODUCTS
MODEL 68 p l a s t i c  m a t -'l s .  ♦ r e s i n s
MODEL 69 SYNTHETIC RUBBER
MODEL 70 C ELLUL0S1c f i b e r s
MODEL 71 NON-CELLULOSIC FIBERS
MODEL 72 ORUGS
MOD EL 73 CLEANING ♦ TOILET PROD.
MODEL 74 PAINTS
MODEL 75 EFFECTIVE CRUDE O I L  PRICE
MODEL I 6 PETROLEUM REFINING
MODEL 77 FUEL OI L
MODEL 78 PAVING AND ASPHALT
MODEL 8U TIRES AND INNER TUBES
MODEL 81 RUBBER PRODUCTS
MODEL 82 MISC PLASTIC PRODUCTS
MOD EL 83 LEATHER ♦ IND LTHR PROD
MODEL 84 FOOTWEAR( E XC. RUBBER)
MODEL £5 OTHER LEATHER PRODUCTS
MODEL 86 GLASS
MODEL 87 STRUCTURAL CLAY PRODUCTS
MODEL 88 POTTERY
MODEL 89 CEMENT. CONCRETE, GYPSUM 

OTHER STONE ♦ CLAY PROD.MODEL 90
MODEL STEEL
MODEL 92 COPPER
MODEL 93 LEAD
MODEL 94 Z INC
MOD EL V5 ALUMINUM
MODEL 96 OTH PRIM NON-FER METALS
MODEL 97 OTH NON-FER ROLL ♦ DRAW
MOD EL 98 NON-FERROUS WIRE DRAWING
MODEL V9 NON-FER CASTING ♦ FORGING
MODEL 100 METAL CANS
MODEL 1U1 METAL BARRELS AND DRUMS
MOD EL 102 PLUMBING ♦ HEATING EQUIP.
MODEL 103 BOILER SHOPS
MODEL 104 OTH STRUCTURAL METAL PRD.
MODEL 105 SCREW MACHINE PRODUCTS
MODEL 106 METAL STAMPINGS EXC.  AUTO
MODEL 107 CUTLERY.HAND TOOLS,HARDER 

MISC FABRICATED WIRE PRODUCTSMODEL 108
MODEL 1UV P I P E S ,  VALVES,  F1TT1N6S
MODEL 110 OTH FABRICATED METAL PROD.
MODEL I P ENGINES AND TURBINES
MODEL 112 FARM MACHINERY
MODEL 113 C O NS T R, M I N E, O I L FI E LD  MACH
MODEL 114 MATERIALS HANDLING MACH.
MUD EL 115 MACH. TOOLS, METAL CUTTING
MOD EL 116 MACH TOOLS, METAL FORMING

ANNUAL AVERAGE 

1973

STD 
.085 

. . 0 8 2  .
1 . 0 5 8  j
1 . 0 5 8  1 
1 . 0 4 9
1 . 0 6 4
1 . 0 5 2
1 . 0 6 4
1 . 0 6 5
1 . 0 7 0
1 . 0 7 0  
j . 0 7 0
1 . 0 6 5
1 . 0 6 3
1 . 0 6 3

1: 8*1
1 . 0 7 3
1 . 0 7 4  .000 

. 0 5 3  .000 

. 0 6 0  

. 0 7 2
1 . 0 7 2  
1 . 0 6 8
1 . 0 5 2
1 . 0 5 2

1 :8 3 1

1 . 0 5 3  11.000 1 
1 . 0 6 0  j
1 . 0 7 2  1

1 . 0 7 5  
1 . 0 8 3

u rn  i
1 . 0 9 3
1 . 0 9 3

1 . 0 9 3
1 . 0 9 3
1 . 0 9 3
1 . 0 9 3  
1 . 0 9 6  
1 . 0 6 6
1 . 0 7 2
1 . 0 7 2
1 . 0 7 2  
1 . 0 6 6
1 . 0 7 2
1 . 0 7 2  
1 . 0 6 6  
1 . 0 6 6  
1 . 0 6 6  
1 . 0 7 7  
1 . 0 5 9
1 . 0 8 4
1 . 0 8 4  .
1 . 0 6 4  1
1 . 0 6 4  1

ALT

m
.064
. 064

1:8! i  
1 . 079  
1 . 0 6 0  
1 . 07 0 
1 .074 

.074 

. 074  

. 070  

. 066  

. 066

m  1 .068
liooo 

. 05 8 .000 

.04 9 

. 063  
1 . 063 
1 .05 5 
1 . 066  
1 . 06 6

5. 066  
. 068

:866 S
. 073 

1 . 068

oirr
3 :8 1 8
:88?

: : 8 M
. 0 2 7  

-  . 0 0 4  
. 0 0 5  
. 0 0 5  
. 00 5 
. 0 05  
. 0 0 5  
. 0 0 3  
. 0 0 3

-  . 0 05  
- . 0 0 4  .000 

. 0 0 5  .000 -.012 
- . 0 0 9  
- . 0 0 9  
- . 0

4

M i lurn
1:8! !  
1 . 077  
1 . 066  
1 .063 
1 . 063  
j  .06 3 
1 . 063  
1 .063

i. 0 70  
.0 70  
.06-3 
.063 
1 .063 

1 .066 
j  .G67 
1 . 078  
1 . 078 

.065 

.065

. 0 1 4
- . 0 2 3

::81?-.002
- . 0 1 5

: :8 lf
- . 0 1 5
- . 0 1 5-.010
- . 0 1 5

::81?
- . 0 1 5
- . 0 3 0-.002
- . 0 0 9
- . 0 0 9
- . 0 0 9-.002-.002-.002
- . 0 0 2
- . 0 0 2
- . 0 0 2
- .0 1 1

. 0 0 8
- . 0 0 6
- . 0 0 6.001.001

WAGE LEVELS 1 9 7 2 : 1  = 1 . 0  

1974

STD

1:l?i
1 . 1 2 8
1 . 1 2 8

1: 1* 3
1 . 1 2 7  
1 . 1 4 0  
1 . 1 7 5  
1 . 1 8 6  
1 . 1 8 6  
1 . 1 8 6  
1 .  175
1 . 1 7 0
1 . 1 7 0

1:11!
1 . 1 8 3
1 . 1 8 6.000

I:??!
1 . 1 2 8  
1 . 1 4 9

• I ? 5. 1 2 5
1 . 1 2 5
1 . 1 7 :

1.211 1 1.000 1

ALT

1:11?
1: M
'TIM
: ] «
. 1 6 5-171

m1 . 1 6 5
1 . 1 6 3
1 . 1 6 3

1:1“
1 . 1 6 6  
1 . 1 6 6  1.00C

. 0 1 4  1 . 1 4 9  1 

. 0 1 4  1 . 1 2  5 j  

. 0 1 4  1 . 1 2 5  1

. 1 4 8  

. 1 2 9  
1 . 1 2 9  

. 1 4 8  

. 1 2 3  

. 1 2 3  

. 1 2 3  

. 1 6 2  
6 
6 

65 
1 . 1 5 6

urn
1 . 1 8 8
1 . 1 8 8

D1FF

::8?i
:81?

- M.012

- . 0 1 5

::811
- .0 1 0
- . 0 0 8
- . 0 0 8

- . 0 1 7
- .021.000
- . 0 4 0.000

1: 1*1 l : J i l  ::88
1 . 1 6 6  1 . 1 6 5  - . 0 0  
1 . 1 6 5  ‘  ‘

U B l
1 . 1 9 1
1 . 1 9 1  
1 .22  2
1 . 1 9 1
1 . 1 9 1
1 . 1 9 1
1 . 1 9 1  
1 . 2 2  5
1 . 1 5 0
1 . 1 7 0
1 . 1 7 0
1 . 1 7 0
1 . 1 5 0  

. 15 9 1.15 9
1. 150  

1 .  150 
1 .  150 
1 . 1 5 8  
1 . 1 6 7
1 . 1 9 7
1 . 1 9 7  .
1 . 1 3 5  1
1 . 1 3 5  1

: l t t  -

1:1SI
1: 1! !
1 . 1 5 3  
1 . 1 6 1

1: 1H
1 . 1 5 3

1 . 1 5 9  1 . 1 6 6  . 0 0 6  1 . 2 7 2
1 . 1 5 9  1 . 1 6 6  . 0 0 6  1 . 2 7 2  
1 . 1 5 0  1 . 1 5 3  . 0 0 2  1 . 2 6 3

53 
53 
51

1:151
1 . 1 7 9

. 1 4 1

. 141

.001
:8Si .002 .012 

9 
9.001

.00.9

:«??
. 0 0 3
. 0 0 3
. 0 2 6
. 0 0 3

:88?
:§?l
.002
. 0 0 9
. 0 0 9
. 0 0 9
.002
. 0 0 6
. 0 0 6.002
.002
.002
. 0 0 7

. 0 1 8

. 0 1 8

. 0 0 7

. 0 0 7

1:183

STD

l : i »
1:181
1:15?
1 . 2 1 3  
1 . 2 3 7  
1 . 2 9 4  
1 . 3 0 8

l:S8S
1 . 29 4
1 . 3 0 9
1 . 3 0 9

I?
1 . 2 9 3

1.000 
1 . 3 9 6  1.000 
1 . 3 1 9  
1.220 
1.220  
1 . 2 6 6  
1 . 2 0 6  
1 . 2 0 6  
1 . 2 0 6  
1 . 2 8 7

1: ! ! l  
1 . 2 6 7  
1 . 2 3 3  
1 . 47 4  
1 . 3 6 3
1 . 2 7 9
1 . 2 7 9  
1 . 3 5 5
1 . 2 7 9

? : !»
U l l i
1 . 2 6 3  
1 . 2 8 2  
1 . 2 8 2  
1 . 2 8 2
1 . 2 6 3  

. 2 7 2

1.26 ’ 
1 . 2 63
1 . 2 6 4  
1 . 3 0 8  
1 . 3 3 0  
1 . 3 3 0  1 .222 1.222

1975

1: ! ! *

DIFF

. 2 6 6

. 2 9 9

. 0 0 8

. 0 0 8

. 0 0 4

:S8d
. 0 0 8
. 0 0 8

- . 0 1 3
. 0 4 2
. 0 3 1
. 0 3 1-.001.001

i!
I I
n
n
64
65

a
68
69
7 0

n
73

u
76
77

11
81
82
83
84
85
86

•e'en*vo



TABLE X-4 (CONT.)

PREDICTED VS. ACTUAL WAGES FROM SIMULATION (3 ) :  ENDOGENOUS WAGES ("A LL

STANDARD RUN : 
ALTERNATIVE RUN

ACTUAL HOURLY EARNINGS I NDI XES  
WAGE EQUATIONS,  PRICES END LG ENOUS

MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MOD LL 
MODEL 
MODEL 
MODEL 
MOD EL 
MODEL 
MODEL 
MODEL 
MUD El. 
MOD tL 
MODEL 
MODEL 
MODEL 
MOD F.L 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL

SODEL 
ODcL 
MOD EL 
MODEL 

MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MOD EL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL 
MODEL

117

Hi
11?m
l i tno
129

W
l i t
l i t
m

140
141
142
143
144
145
147
148 
j  4 V 
150

!?2
U I
1SS
H i
164
165166 
167

1*3
1??
l? l
l? i
176
177
178 
17V 180 
181 
182 
183 
185

OTHER METAL WORKING MACH 
SPECIAL I NDUSTRIAL MACH 
PUMPS 'COMPRESSORSLOWERS  
BALL AND ROLLER BEARINGS 
POWER TRANSMISSION EQUIP 
I NDUSTRI AL PATTERNS 
COMPUTERS ♦ RELATED MACH.  
OTHER OFFICE MACHINERY 
SERVICE INDUSTRY MACHINERY 
MACHINE SHOP PRODUCTS 
ELECTRICAL MEASURING INSTRUME 
TRANSFORMERS ♦ SMITCHGEAR 
MOTORS AND GENERATORS 
I NDUSTRI AL CONTROLS 
WELDING APP,  6RAPHITE PROD 
HOUSEHOLD APPLIANCES 
ELEC L IGHTI NG *  WIRING E « . 
RADIO AND TV RECEIVING  
PH0N06RAPH RECORDS 
COMMUNICATION EQUIPMENT 
ELECTRONIC COMPONENTS 
BATTERIES
ENGINE ELECTRICAL EQUIP.  
X - R A Y .  ELEC EQUIP,NEC  
AUTO STAMPINGS 
TRUCK, BUS.  TRAILER BODIES 
MOTOR VEHICLES 
A1RCRAF T
AIRCRAFT ENGINES 
AIRCRAFT EQUIPMENT,  NEC 
SHIP AND BOAT BUI LDI NG  
TRAILER COACHES 
EN6R. ♦ S C I E N T I F I C  INSTR.  
MECH. MEASURING DEVICES 
OPTICAL *  OPHTHALMIC GOODS 
MEDICAL * SUR6ICAL IN ST R. 
PHOTOGRAPHIC EQUIPMENT 
WATCHES AND CLOCKS 
JEWELRY AND SILVERWARE 
TOYS . SPORT .MUSICAL 1NSTR. 
OFFICE SUPPLIES 
MISC MANUFACTURING, NEC 
RAILROADS
BUSSES AND LOCAL TRANSIT 
TRUCKING
WATER TRANSPORTATION
A IRL1NES
PI PEL INES
FREIGHT FORWARDING 
TELEPHONE AND TELEGRAPH 
RADIO AND TV BROADCASTING 
ELECTRIC U T I L I T I E S  ( AVE.  P RIC 
ELEC.  U T I L I T I E S  (WHOLESALE PR 
NATURAL GAS
WATER AND SEWER SERVICES 
WHOLESALE TRADE 
RETAI L TRADE
BANKS,CREDIT A6EN. ,BROKERS
INSURANCE
REAL ESTATE

ANNUAL AVERAGE 

1973

1: 8??
1: 8??
1: 8H
1 . 0 5 3
1 . 0 7 4

1:811
1:81$
: 8«
. 0 7 0
. 0 7 0

1 . 0 7 0
1 . 0 7 0  
1 . 0 7 6  
1 . 0 5 6

1: 8??
1 . 0 7 2
1 . 0 8 2

1: 8**
1: 8M
1:81s
Ui!
1 
1 :  

1: 8«  
i . - m  
l:?ii 
1: 1M

. 9 9 51.100
M i l
1: 8?*
1 . 0 7 4
1 . 0 7 4

l : 8?i
1 . 0 4 4
1 . 0 6 2
1 . 0 8 5

; j s , '

:8H
::8l l
:8J2
.002
. 0 0 9

:8ol
:88l

.012.012
::8l i-.010
. 0 0 5

::88i
■•007-.001
::881
• m

:88i
:8 i t

)75

:8 11 
:8U  

:;8M 
:83S 
:831
. 0 7 4
. 0 3 1

:8<SS
:881
:881

. 0 1 5

. 0 0 8

. 0 1 6

WA6E LEVELS 1 9 7 2 : 1  

1974

1.0

hi
i n
118
l i t
U I
I l f
111
1H
11a 
l i§  
151

I!4 7
185

HI
I I?
I I !
II?
Illmm
Ki
II?
W
n zm
i n
m
158
156
117
138
156

t i l  H fif
111 : : 88?
Ill ::88?
l?J : : 88?
114 - . 0 0 1  
145 - . 0 0 3

1?2 - : 88l  
124 . 0 0 4  
124 . 0 0 4

U i : 88l
138 - . 0 0 1  
138 - . 0 0 1

111 ::881 
159 . 0 0 6  
135 . 0 0 2

U i ::818
149 . 0 0 2  
168 - . 0 1 7

UI ::81? 
118 :881 
US - : 8?l 
IV i * :88J 
Ui -:88i 
H i : : 8??
m : :M i 
U8 - : 88I  

: : 8B  
1?? : : 8»  
US : ; 8«
168 . 0 7 1  
168 - . 0 2 8

III -:8»
113 -:888
111 ::888
M  : 8?l
Ui -:8B
126 - . 0 3 1

.1 1 !
Ait
Aii
:i«
. 2 1 8
. 2 3 9

. 2 6 !

. 2 6 :

:IS?

:33S
: it?

1975

i.S il •
1:111 :
1:111 :
1:58> :
1:281 :
] : i i )
1 . 2 3 3
1 . 2 3 3

l . i l ?  :
1 . 2 4 6  
1 . 2 4 6

. 2 4 9  -

. 1V5 .211



TABLE X-4 (CONT.)

PREDICTED VS. ACTUAL WAGES FROM SIMULATION (3 ) :  ENDOGENOUS WAGES ("ALL-O N ")

STANDARD RUN : 
ALTERNATIVE RUN

ACTUAL HOURLY EARNING S INDI XES  
WAGE EQUATIONS* PRICES END (GENOUS

MODEL 186 HOTEL AND LODGING PLACES
STD

1 : 8 I JMODEL 187 PERSONAL + REPAIR SERVICES
MODEL 168 BUSINESS SERVICES 1 . 0 6 0
MODEL 189 ADVERTISING 1 . 0 6 0
MODEL 190 AUTO REPAIR

1 : 8 “ *MODEL 191 MOVIES ♦ AMUSEMENTS
MODEL 192 MEDICAL SERVICES 1 . 0 5 4
MODtL 193 PRIVATE SCHOOLS ♦ NPO 1 . 0 8 1

ANNUAL AVERA6E 

1 973

ALT DIFF 

1:8* ^
:8?8 :  
:8H :

1 . 063 
1 . 08 0 -

811
002
009001

WAGE LEVELS 1 9 7 2 : 1  a 1 . 0  

1974

STD ALT DIFF

1: 1H  1 :18 : : 8K
1:1M 1:111 ::8ii
1:111 1: 1H - M *
1 . 1 6 9
1 . 1 6 4

.021 
. 2 0 0  . 0 3 2  
. 1 4 6  - . 0 1 7

STD

1:5*8
1:1 it
1:118 
1 . 2 9 3  
1 . 2 4 0

1975 

ALT 0

1:M I -
: ! 8? :  
. 2 7 0  -  
. 2 6 5  

1 . 3 2 2  
1 . 2 2 3  -

Ml
81?
8i?
0 29
0 16

111
190
IS!
s

192
193

4>-
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two p e rc e n t. The c o r re la t io n  between a c tu a l and p re d ic te d  wage changes 

across in d u s t r ie s  f o r  s e le c te d  In te r v a ls  is  shown be low :

1972-73 .633 1973-74 .694

1972-74 .837 1973-75 .828

1972-75 .918 1974-75 .749

Our s e t o f  r e la t iv e  wage e q u a tio n s , e s p e c ia l ly  as th e  1974-75 In 

f la t io n a r y  p e r io d  is  added, pe rfo rm s v e ry  w e l l  in  t ra c k in g  th e  movement 

in  the  in te r in d u s t r y  wage s t ru c tu r e .

10 .3  Incomes by In d u s try .  1973-75

In  th is  s e c t io n  we compare o u r fo re c a s ts  o f  income components by 

Indus t r y  w ith  those  from  BEA. In  Table X -5 , we use o u r  a v a i la b le  a c tu a l 

p r ic e  da ta  from  the  f i r s t  s im u la t io n  o f  th e  p re v io u s  s e c t io n  ("Max-known") 

to  compute c u r re n t  d o l la r  GPO. H ie "p ro d u c t va lue -adde d " uses 1972 

d o l la r  2 0 0 -o rd e r p re d ic te d  o u tp u ts  from  the  s tanda rd  INFORUM m ode l.^  

Manhours a t  INFORUM's 88 s e c to r in g  le v e l  f o r  the  nonfarm  economy are  

a c tu a l da ta  f o r  1972 th rough  1975. Wages a re  based on a c tu a l 1972-75 

h o u r ly  e a rn ings  a t  th e  100-s e c to r  le v e l  o f  th e  in d u s try  e q u a tio n s .

H ie f i r s t  th re e  pages o f  Tab le  X-5 show in d u s t ry  a g g re g a tio n  to  th e  

16 in d u s try  d iv is io n  th a t  a re  p u b lis h e d  b y  BEA. The rem a in ing  pages show 

d e t a i l  by  ou r 56 (g e n e ra lly  tw o - d ig i t  SIC) income s e c to rs .

When looking f i r s t  a t  th e  top  row o f  th e  ta b le ,  th e  reade r shou ld  

bea r in  m ind one im p o rta n t f a c t .  The p re d ic te d  aggregate  GPO f ig u re s  are

^ T h is  in c lu d e s  th e  ad jus tm en ts  o f  th e  m a n u fa c tu rin g  o u tp u ts  by th e  
FRB indexes .



TABLE X-5
PREDICTION ERRORS FOR COPPOKEKTS OF
INCOMES CALCULATED UITH? AVAILABLE

1 9 7 2

ACTUAL ACTUAL

1 9 7 1

PREO

1 AL L I M l S T R I E S t  TOTAL 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COPPERS AT ICN 
I N D I R E C T  B U S f N E S S  TAXES 
C A F .  C CNS LP FT I ON A L L O U .
f R C P R I E I C R  I h C O P E  
OTHER PROPERTY INCOME

2 P R I V A T E  E:OMOHY ( O O H E S T I C )  
GRCSS F R C D t C I  O R I G I N A T I N G
L A BCR CCPPEKSATI CN 
I N D I R E C T  B U S f N E S S  TAXES 
C A F .  CCNSt PP I I  OK A L L O U .

XPlJoP£Rr f  °INC0ME
3 A C F I C I L U  FE ( F O R E S T R Y i f i r i S h E R I  

GROSS PROOUCT O R I G I N A T I N G  
LABOR COFPENSAT ION
I N D I R E C T  B U S I N E S S  TAXES 
C A F .  CCNSl ’ P P T I O K  A L L O U .  
PROPRI ETOR INCOME 
C THE R F R C PE R IY  INCOME

I  M I N I N G
GRCSS F R CO LC I  O R I G I N A T I N G  
LABOR COMPENSA T ION 
I K O I  RE C T e t S l N E S S  TAXES 
C A P .  CONSUMPTION A L L O U .

J M f J P H t f E l W 0 INCOME

5 CCKTRACT C CK S TR L CT I ON  
GROSS PRODUCT O R I G I N A T I N G

y f ^ E f f ^ ^ H r T A X E S
C A F .  CCNSLPP H O N  A L L O U .
PRCPRI E TCR I  ft COP E I 
OTHER PROPERTY INCOME

6 MAN IF ACT IRIK6
GROSS PROOUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N D I R E C T  B U S f N E S S  TAXES 
C A F .  CCNSL'PP T IO K A L L O U.
p r o p r i e t o r  i n c o m e
C THE fi FRCPER IV INCOME

1169.4
i { ? : J
100.5 

75.6 
16 7.1

I 304.0
729.1
120.2 
119.4

52.8 
182. 4

13Q8.2
i f 7 *1 
110.9
l l j . * 3

1007.5 
562.6 
110.9 
Kl f l .  5
.  « : l

1128.4 
6 23.412a. i
tC9.fl
J L - I

1130.6 
6 35 .4
117.8
110.8 

8 7.4
1*9.2

35.4 
6.3 
2.2 
5.9 

20.8 
‘ .2

53.8 
7.1 
2. 3 
6.6 

35. 1 
2.4

60.1
8.4
2.2
6.2

* w

16.9
7.8

21.4
8.7
1.7
4.8

23.5
8.7 
1.6
4.8
8.*4

Sfi.6
<(3.0

l . l
3.0
7.0 
2.5

63.3
46.4 
1.2 
3.5 
7.8 
2.4

61.9
49.6

i . a
4.0
6.5

.8

288.7
203.3

19.1
24.8

1.9
39.6

321.8
229.9 
20. 1 
26.6
2. 1 

43.2

312.6
229.3

18.2
27.5
2.4

35.4

t*.

SROSS PRODUCT 0RI6IKA TIK6 1973-75 •
ACTUAL PRICES* ACTUAL HAOES

19)4 1375
01FF ACTUAL PREO DIFF ACTUAL FRED DIFF

N̂
V*A«S(0

••••••
' • 

1

1*06.5 
6 75.8
128.4
121.4 

87.9
193.1

1414.0
885.1
126.8
121.8

87.7
193.4

8.3
9.4 

- 1 .5
.4

- .2
.3

1511.9
928.7
138.7
132.8 92.7
219.0

1514.4
92G.1137.3 
12C.2
89. E

221.3

2.5
7.4

-1 .4
-2 .6
-2 .1
2.2

NQ
M

IAUM
N

tM
N

^»n 
I 

1

1210.0
695.2
128.3
121.4
. » ; !

1217.8
699.0
126.8
121.8

87.7
182.5

7 .8 
3.8 

-1 .4  
.4 

- .2  5.3

13CC.7 
729.C
138.6
132.6 

22.7
2Q7.6

K37 .  S 
72C.4 
137.3 
12C.2
* H : f

-2.  8 
1.4 

-1 .3  
-2.C 
-2 .1  
2.8

6.3
1.1
: • . !

\\\

52.68.4
2.4 
7.9

29.4
4.5

59.5
10.3
2.3
7.1

* V . l

6.8
1.9

5-A

54 .8
9.1
2.5
8.5 

29.75 . C

54.7 
11. B
2.5
e .c

28.8 
2.C

- .1
2. 7 _ 1 • *
- . 5

-1 .4

2.5
.0

- , ‘n
2.*2

31.8
10.5

? : f
i f . i

35.5
10.4

M .617.8

3.8
- .1
- .8- .3
5.1

37.6
12.8

f : t
t i. i

29. 5 
13.2

1 : !
18.°!

2. 2 
.4

- : f
- w

-1.4 
1.2 - .  1 

.5 
-1.2 
- l . l

66.7
51.5
1.3 
4.0 
7.6
2.4

61.3
53.4 

l . l  
4.7 
5.4

-1 .3

-3.4
1.9
- .2

.7
-2.1-3.7

66.5
5E.2
1.4
4.5
2 - c3.4

61.3
5C.2
1.2
4.E
£.7
- .5

-5 .2  
- .  1 
- . 1  

.2 .1 7
- i ; s

-9 .2
- .6

• 3
-7.8

134.3
249.4 
20.2 29.4

2.0
33.2

140.3
250 .6
\V A
37*. i

6.3
1.2

- M
4-.1

346.0
2K1.4
23.9
31.5
2.3

39.8

351.5 
252.C 
2Q.*3 
23.6 
2.4 

52.2

15. B 
1.2 
- . 8  
1. e 
.1 

13.5



TABLE X-5
PREDICTION ERRORS FOR C0KP0KEKT5 OF 6R0S S PRODUCT 0RI6IKATINS 1373-75
INCOMES CALCULATED WITH! AVAILABLE ACTUAL PRICES• ACTUAL UA8ES

1972 I S M 1974 197 5
ACTUAL ACTUAL PRED DIFF ACTUAL PREO DIFF ACTUAL PRED OIFF

7 KCNDUR A6LE 6 CCDS 
GROSS PROOUCT ORIBINA TINB 
L ABCK CtiPPEKS ATIGN 
INDIRECT BUSINESS TAXES 
CAP. CCNSL’PF TICN ALLOW. 
PROPRIETOR INCOHE 
C THE R FRGPER1Y IKCOKE

I I S . 8
76.5
14.6 
I C . l

.6
15.0

127.S
83.3 
IS.  1
11.3 

.7
16.9

122.4
t u  
11.0 

.0 
13.8

-5 .1
- . 1

- 1 .0
- . 3
- . 7

- 3 .1

136.1
90.1
15.1 
12.0
ie a. {

134.2
89.9
I M

.0
17.2

-1 .9
- .3
\ \

- . 7
- . 9

142.4
93.2
15.4
12.9

. 9
2C.1

152.2 
9 ?• C 
15.2 
13. 3 

.0  
21. 6

9.8 
- I .  1 
- . 1  .4 
- . 9  

11. i
8 0URA9LE GOODS

GRCSS FRCDLC1 ORIGINATINE 
LABOR COMPENSATION 
INDIRECT BUSINESS TAXES 
CAP. CCNSLKP1ION ALLOU. 
PROPRIETOR INCOME 
CfHER FROPERtY INCOME

171.9
126.8

14.7
1.1

24.6

IS4.3
146.6

15* 3 
1.4

26.2

150.3
146.0

3.9
16.5 
2.4

21.5

-4 .1  
- . 5  
- . 9  
1.2 
.  9 

- 4 .7

198.2
159.2

5.1 
17.5
1.1 

15.1

206 .1 
160.7 

4.3 
18*9 
2.1 

20.0

7.9
1.5 
- .B
1.5 
.8

5.0

2C3.7
158.3

5.4  
18.9
1.4 

19.7

2C3.7 
150. 6 

4 .8  
2C.2 
2.4 

21.7

E.C
2- : l
1.4
1.0
2.C

9 TRANSPORTATION
GROSS PRODUCT ORIGINATING 
LABOR COMPELS ATICN 
INDIRECT BUSINESS TAXES 
CAP. CCKStKPTIOK ALLOU.
proprie tor I ncome
CTHER FRCPERIY INCOME

46.2
31.9
2.9
6.3
1 . 5
3.6

51.3 
26.6 
3. 1 
6.4
M

51.2
36.4
3.1
6.6
M

- . 1
- . 2
.0
.2

56.3
39.7
3.3
7.3 
1.8 
4.2

53.3
40.1

3.4
6.5
1.5 
1.4

- 2 .9
.4
.1

- .4
3

-2.8

56.6
4C.5

3.6
7.8
V . l

55.7 
41. C
3.7 
7.5 
1 .9
1.7

- . 9  
• £ 
.1

- . 3
.3

- 1 . 3
13 communication

GPCSS FRCDLCI OR1GINAT IKE 
LABOR COMPENSATION 
INDIRECT CISINESS TAXES 
CAP. CONSUMPTION ALLOU. 
FRCFRIE TCR I*COKE 
OTHER PROPiRT1 INCOME

29.4 
14.6 

4.C 
S . 6 

.C 
5.1

22.7 
16. 3 

4.2 
6. S 

.0 
5.7

32.9
16.6

3.5
6.1

.0
6.2

. i  
. 3

- . 3
- . 3
- . 0
.5

35.3
17.8

4.4
7.3

.0
5.8

35.0
18.4

4.L
6.8

.0
5.8

- .4
.6

- .5
- . 5
- .0
- . 3

28.4
19.4 

4.7 
8.0

.C
6.4

2E.4
20 .9

4.1 
7.3

. r
4.1

- 2 . 1
1.5

E
- . 7  
- .  C 

- 2 . 2
I I  ELEC TRIC «S AS 8 SANITARY 

GROSS PRODUCT ORIGINATING 
LABOR COMPENSATION 
INDIRECT GtSINESS TAXES 
CAP. CONSUMPTION ALLOU. 
PRCPRIE TCR IhCOKE 
OTHER PROP-RTY INCOME

28.0
9.1
4.2 
6.1

.3
8.0

30. S 
10. 3 

4.6 
7.0 

.4 
8 .2

30.4
10.3

3.9
6.7

.3
9.1

- .  1 
.0

- . 8
- . 2
- . 0
1.0

31.2
l M7.7

7.‘ 0

33.8
11.2

4.2
7.5

10.*1

2.7
- .1
- . 8
- . 2
l.*6l

37.2
12.1

5.5
8.9

.2
13.6

33.8
11.8 

4.6 
8.2

.4
14.8

2.7
- . 3
- .  E
- . 6n
4.*2

12 WHCLE SALE AKO RETAIL TRADE 
GROSS PRODUCT ORIGINATING 
LABOfi COHPEKSATICN 
INDIRECT BUSffJESS TAXES 
CAF. CCNS L’fcP 11 ON ALLOU. 
PROPRIETOR INCOME 
CTHEfi FRCPER1Y INCOME

201.2 
U S . 4 MO.1 

11.2 
14.0 
20.5

223.8
128.8 
44.3 
11.6
W - . i

227.4
128.5 
46.1 
12.3

3.6 
- . 3
1.7 

.7
i - . l

242.9 . 
142.7 
48.0 
12.7
W \ l

248.2 
140 .0 
49.5 
13.3
iV.i

5.2
-2.8

M

272.4 
IS 3.5 
53.1 
14 .C

269.6
152.2
53.5
12.9
SM

- 2 . 8  
-1 . 2  

• 4 
- .C
•» m *
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TABLE X - 5
PREDICTION ERRORS FOR COKPOKEMS OF 6R0SS PRODUCT ORIGINA T1K6 137 3-75

13 FINANCE. INSURANCE 8 REAL EST 
GROSS PROOOCT ORIBINATINB 
LABCfi COKPEKSATICN 
INOIRECT BUSINESS TAXES 
CAF. CCNSLKP HON ALLOW. 
PROPRIETOR INCOME 
CTHEfi PROPER lV INCOME

I I  SERVICES
GRCSS FRCOL'Cl ORIGINATING 
LABOR COMP-NSA TION 
INDIRECT BlSINESS TAXES 
CAP. CONSUMPTION ALLOW. 
FRCFfilETCR UCOPE 
OTHER PROPERTY INCOME

15 GCVERNKENt *ND GOVERNMENT ENT 
GROSS PRODUCT ORIGINATING

CAP. CONSUMPTION ALLOU.
FRCPRIE1ER INCOKE 
OTHER PROPERTY INCOME

16 RESI CF THE WORLD 
GROSS PRODUCT ORIGINATING 
LABOR COMPENSATION 
INOIRECT BUSINESS TAXES 
CAP. CCNSLKP1ION ALLOU. 
PROPRIETOR INCOME
OTHER FRCPER1Y INCOME

CALCULATED UITHJ AVAILABLE ACTUAL PRICES. ACTUAL UA8ES

1972 1973 1974
ICTUAL ACTUAL FRED DIFF ACTUAL PRED DIFF

168.S 179.2 182.1 3.5 193.2 192.5 - . 7
38. 1 42.3 42.5 .2 46.3 46.3 .0
12. a 34.3 14.1 - . 2 36.6 37.4 • B
24.9 27.2 27.5 .4 29.7 29.4 - .2
4.6

69.0 * • 112.3 2 .1
1.6 

75.n » W -1*1
134.S 150.5 147.5 -3 .0 165.7 156.4 -9.3
32.9 104.6 104.3 .3 117.6 113.4 • 8

3.8 4.1 3.7 - . 4 4.5 4.2 - . 3
8.0 9.2 9-L - .  1 10.1 9.7 - . 5

25.4 21.3 25.9 -1 .3 28.1 22.S -5.2
4.4 5.4 3.9 - 1 .5 S . 3 1.3 -4 .3

154.9 166.5 168.5 2.0 182.1 187.5 5.5
152.S 165. a 167.9 M 180.6 186.1 5.S

.1 .1 •0 -  .1 .1 .0 - .  1
.0 .0 .0 .0 • 0 • 0 .3
.0 .0 .0 .0 .0 .0 .02.3 .6 .6 .a 1.4 1.4 .3

.0 • a 9.1 * 9* L •d 9.5 9.5
.0 .0 .0 • D .0 .li •b
• 0 • a .0 • I.0 .0 .(• .0 .0 .li •Ck
•4 • 9 •a -Q .0 .3
.0 .l i 9.1 s . l .0 9.5 9.5

1. *17 5 
ACTUAL FRED

239.4
5C.C
39.11
32.2
8h \

237*1 
46.£ 
41 .2  
31.4  
2.1 

8 2 .  S

DIFF

- 2.
- 1.1.

- 1,

181.8 171.5 -1C. 2
1 3 3 . C 128 .2 - 1 . 8

4 .8 4 .7 - . 2
11.5 19.4 - l . l
3C.C 2C.C - 4 .C
5 .5 2 .3 - 3 . 2

233.6 236 .5 5 .9
199.7 235 .7 b . C

.1 .C - .  1
.a • a .3
. c . c .C
. 9 .8 n

.0 10 .0 10 .3
• c .C .C
.0 . c .0
• c .C . c
.0 .0 r*• "S.• c 1C.C 1C.C

■is*
Ul

- 
«**

*»«



TABU X-5 (CONT • I
PREOICTION ERRORS FOR OPO COMPONENTS BY INCOME SECTOR 1973*75
INCOKES CALCULATED WITH! AVAILABLE ACTUAL PRICES* ACTUAL UA6ES

1972 1973 1971 19 7 5

ACTUAL ACTUAL PRED DIFF ACTUAL PRED DIFF ACTUAL PRED DIFF

FA RMS
GROSS FRCOLCT CRI6INATINE 
LABOR C OMP£MSA TION INDIRECT BUSINESS TAXES CAP. CONSUMPTION ALLOW. 
jFRCfRlETCR IKCOHE UTHrR PROPERTY INCOME

32. e 4.5 
2.1 5.4

SO.1 
S .3 
2.1 6.2 

2(1.2 
2.2

54.8
6.2
2.15.7

3L i

4 .8 
. 9-.1

- .5
3.3
1.1

48.4 
6.1
2.3
7.4

28.4 
4.1

54. 5
8.2 
2.2 
6.6 

33 .(j 4.5

6.0 
2.1 -.1 - .8  
4 .6 
.2

5C.3
6.52.4
7.928.6
4.8

5T.5
9.8
2.2
7.5 27. S
3.5

.E
3.2
- .1
- .4
- .6-1 .3

AGRICULTURAL SERVICES• FOREST 
GROSS PROOUCT ORIGINATING 
LABOR COMPENSATION INDIRECT BUSINESS TAXES 
CAP. CONSUMPTION ALLOW.
FRCPRIE TCR IKCOKE 
OTHER PROPERTY INCOME

3.3 
1.7 
.1 
.5 .B 
• 3

3.8 
2.1 . 1 .5 

.9 
.2

5.3 
2.2 . 1 
.5 1.7 
.8

1.5 
• 1 - .0  
.0 .8 
.6

4.2
2.3 • 2 
.5 
• 9 
.2

5.0
2.0 
.1 
.51.9
.4

• 8
-.3  
- .0  

• 3 .9 
.2

4.5
* : !.61 • E 
.2

3.8 
2.C • 2 
.5 
• 9 
.2

- .7
- .0
- .1- .1
- .1

KETAL PINIME 
GROSS PROOUCT ORIGINATING LABCR COMPENSATION 
INOIRECT BUSINESS TAXES CAP. CCNSUPPIION ALLOW. 
PROPRIETOR INCOME 
C THE fi FRCPER1Y INCOME

1.3 
1. 1 .2 
.2- .n

- .2

l.B
1.3
.2.2

- .0.3

I - 5.1.2
.2
.2.0

- .1

- .  3 -.0  
- .0  

.1 
.0 -.4

2.1 1 .4 
.2 
.2

- . i

i - . i
.2
.2
.U.3

-’. I
"-’.0

.1.1

2.2
1.5
.3
.2

- .1.2

1.7 
1.6 
.2 
• 2 .C 

- .2

- .4
.1

- .1
- .1
.1- .4

COAL K 1*4 IN 6 
GRCSS FRCOUCT ORIGIKATINE 
LABOR COMPENSATION 
INDIRECT BUSINESS TAXES CAP. CONSUMPTION ALLOW. 
PRfPRlETCR IKCOf£OTHER PROPERTY INCOME

3. 1 
2.2 

. 1 
.4 
.0 .3

3.E 
2.4 

.1
• 5 
.1• 4

3.6

.5
.0.5

.0
.0

. -.0  
.0 

-.1  . 1

6.7
3.0

.1.7

.52.3

6 .4 
2.9 

.1 .6 

.0 
2.8

-.3
“ o I 
-.0 
** o 1
-.5
.4

8.5 
4.2 

.2 
m 9 .6 2.9

7.S4.C
.1.7oC

3.0

- .2- .c
- .1- .c

.3
CRUDE PETRCLEUK 8 NATURAL 6AS 

GROSS PROOUCT ORIGINATING 
LABCR COMPENSATIONINDIRECT business taxesCAP. CONSUMPTION ALLOW.
m M p y f r a C O H E

12.3
3.2
1.2 
3.6 
- .1  4.4

13.2
3.6 
1.33.6
; ; i

16.4
3.5 
1.2
3.6 

.08.0

3.2
-.1
-.1- .0
3. f

20.0
4.5
2.03.8
8.’ ?

23.9 4 .5 
1.3 3.7

14.’S

3.9
.0

-.1

23.7 
5.5 
2.2 « .0
lJrf

26.7
5.S
1.43.9

I5 .* l

3.0
.4

- .  £ - .1  -1. C 4.6
HIKIKG ANO QUARRYING OF NOKME 

GROSS PRODUCT ORIGINATING
tN ljR E cfHBUSf.NElsKTAX£S CAP. CCKSLKFTION ALLOW. PROPRIETOR INCOME CTHER FRCPERIY INCOME

2.3 
1.2 .1 .5 
.1 • 3

2.B
1.4
*6
•A

2.4
1.5
*5
'A

- .4
.1

:-.°i
v . l

\-A
•A
\S

5. 2 
1.6
:A• a

1.0

.1.1
- \ \

3.2

• I• 7

3.6
1.7 
.1 .5 .0

1.2

.4 
. 1• c

-.1.E

■c-
o*



TABLE X - 5  ( C O N T . I  

P R E D I C T I O N  ERRORS FOR CPO COMPONENTS BY INCOME SECTOR 19 73-75

7 CCK1RACT C C I S T R L C T I 6 N  
GROSS PROOUCT O R I B I N A T I N B  
LABOR COKPEKSATI CN 
I N D I R E C T  B U S I N E S S  TAXES 

ALLOW•C A P .  C t N S i m i O K

I K  COME

8 F 0 0 3  ANO KINDRED PRODUCTS 
GRCSS PRCDLCT 0 R I 6 I N A T I N E  
LABOR COMPENSATI ON
I N O I RECT eiSINESS TAXES 
C A P .  CONSUMPTION A L L O U .  
PRCPRI E TCR I fcCOHE 
OTHER PROPERTY INCOME

9 TCBACCO V A M F A C  TURES 
GROSS PROOUCT O R I G I N A T I N B  
LABOR C CK PEK SAT ICN 
I N D I R E C T  BUS I NE S S TAXES 
C A P .  CONSUMPTION A L L O U .  
F RCPRI E ICR I K  COHE
OTHER PROPERTY INCOME

1C T E X T I L E  M I L L  PRODUCTS 
GROSS PROOUCT O R I G I N A T I N G  
LABOR C O O P E R A T I O N  
I N D I R E C T  B U S f N E S S  TAXES 
C A P .  C CN S L K F 1 I O N A L L O U .  
PRO PRI ET OR INCOME 
C THE R FRCPER1Y INCOME

11 APPAREL
GRCSS FRCDLCT O R I G I N A T I N G  
LABOR COMPENSATI ON 
I N D I R E C T  BUS INES S TAXES 
C A P .  CONSUMPTION A L L O U .  
F RCPRI E TCR I NC OP E 
OTHER PROPERTY INCOME

12 L LKBER AND kCOO PRODUCTS 
GffBSS PROOUCT O R I B I N A T I N O  
LABOR COHPEN5 AT ION 
I N D I R E C T  B U S f N E S S  TAXES 
C A P .  CONSUMPTION A L L O U .  
PRCPRI E TCR I K  COHE
OTHER PROPERTY INCOME

kTEO HITH : AVAILABLE ACTUAL PRICES. ACTUAL UA6CS

972 1973 1974
: tual ACTUAL FRED OIFF ACTUAL PREO OIFF

56.6 63 .3 6 1 .9 - 1 . 4 66.7 63 .3 • 3 . 4
4 3 . Q 48.4 49.6 1.2 51.5 53.4 1 .2

1 . 1 1.2 i . a - . 1 1 .3 1. 1 - . 2
3 .0 3.f i 4 .0 .5 4.0 4.7 .7

M M ‘ .1 M - M - - W

27.6 28.3 28.1 - . 2 '30.5 34.7 4.2
1 6 . a 1 7 . 1 1 7 . | .0 19.5 19.2 * • 15 .6 5.6 5.5 - . 1 5 .6 5.9 .3

2.1 2 .5 2.3 - . 2 2 .6 2 .5 - . 1
. 1 • I .0 - . 1 .1 .0 - . 1

2 .9 2 .2 2.4 .1 2.7 7.1 4.1

4 .2 4 .4 4.3 - . 2 4 . 9 4 .5 - . 4
.7 .8 .9 .1 .9 1.1 .2

2 .3 2 .5 2.4 - . 1 2 .4 2.4 - . 1
.2 . 2 .2 • U . 3 .3 - . 0
.0 .(1 .0 - . 0 •D .0 .0

1 .0 . 9 .8 - . 2 1 .3 .8 - . 5

9 .3 9 .8 10.2 .5 11.2 11.6 .4
7.4 8.2 8.3 . 0 8.3 8.5 .2

. 2 . 2 . 2 - . 0 .2 .2 - . a
.8 .9 • 9 - . 0 .9 .9 .0
. 0 .D .0 - . 0 .0 - Q - . 0
.9 .4 .9 .5 1.7 1.9 . 2

9 .9 10.6 10.5 - . 1 10 . 8 10.4 - . 3
8 .5  . 9 .3 9.2 - .  1 9 .5 9.7 . 3

. 1 .2 .1 - . E .2 .2 - . 0
.2 . 2 .3 . 1 .2 .3 .1
• I .1 .0 - . 1 .1 .0 - . 1

1.0 • fl . 9 .0 • 8 • 2 •  * 6

8 .9 11.2 10.5 - . 6 11.6 9.7 - 1 . 9
5* 2 5 .9 5.5 •P 6 .3 6 .3 .1

. 2 . 2 . 2 - . 0 .  2 . 2 - . a

.9 l * i 1.0 - . 1 1.4 1 . 2 - . 1
• 6 .7 .6 - . 1 .6 .6 . n

1.9 3.3 2 .8 - . 5 3.1 1.3 - 1 . 8

1975
: tlal PRED OIFF

66.5 61.3 - 5 . 2
5C.2 EC. 2 1

1.4 1.2 - . 1
4.5 4.6 • 2
M - \ l  ■ i 

i 
ci*

- 
. 

•

35.8 42. 7 ImC
21.1 20.4 - . 7

5.B E.2 r • •»
2.1 2.6 - . 2

.1 .C - . 1
6.0 13.5 7.4

5.5 5.2 - . 3
l . C . 1.2 .2
2.4 2.4 - . 1
• H .3 - . 1
. c .C - .C

1.7 1.3 - . 3

9.7 9.3 - . 4
' • 1 8.2 .5.2 .2 - . 0
.9 • S .1
.0 . 0 o
.9 - . 1 “  • 9

11.1 10. 3 - .  E
9.4 9.7 .3

.2 .2 - . c
• 2 .3 .1
. i .C - . 1

1.2 .1 - I . 1

9.9 8.5 - 1 . 4
5.8 5.9 .1
.3 .3 - . a

1.5 1.3 - . 2
.5 .5 - . c

1 .9 .5  . - 1 . 3



TABLE X - 5  ( C O N T . I  

P R E D I C T I O N  ERRORS FOR GPO COMPONENTS BY INCOME SECTOR 1 3 7 3 - 7 5  

INCOMES CALCULATED k* 11H * A V A I L A B L E  ACTUAL P R I C E S *  ACTUAL UA6ES

I I  FURNI TURE AtJO F I X T U R E S  
GRCSS FROOLC1 O R I G I N A T I N G  
L A 8 0 R  COMPENSATI ON 
I N D I R E C T  B U S I N ES S  TAXES 
C A P .  CONSUMPTION ALLOW.
F R C PF I E  TOR H>COPE 
O T H t R  PROPE RTY INCOME

14 PAPER AND A L L I E D  PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G

m h m m m Nn x ' . s
C A F .  CCNSL'PP TIOK ALLOW. 
PROP RI ET OR INCOME 
CTHER FRCPER 1Y INCOME

15 P R I N T I N G  u n  P U B L I S H I N G  
GRCSS FRCDLCT O R I G I K  AT I K E  
LABCf i  CO PF EKSAT ICN 
I N D I R E C T  B U S I N E S S  TAXES 
C A F .  C CNS LHP1 I OK ALLOW. 
PROP RI ET OR INCOME
OTHER FRCPER TY INCOME

16 CHE MI CA LS  AND A L L I E D  PRODUCTS 
GRCSS FRCDLCT O R I G I N A T I N G  
LABOR COMPENSATI ON
I N D I R E C T  6 L S I K E S S  TAXES 
C A P .  CONSUMPTION ALLOW.

i f f 0flfcOME
17 PETROLEUM R E F I N I N G  

GRCSS FRCDLCT O R I G I N A T I N G  
LABOR COMPENSATI ON 
I N D I R E C T  B L S I N E S S  TAXES
c a p .  c o n s u m p t i o n  a l l o u .
FRCPRI ET CR I h C O P E  
OTHER PROPERTY INCOME

16 RLBBER AND M S C .  P L A S T I C S  
GROSS PROOUCT O R I G I N A T I N G  
LABOR COMPINSA T I ON  
I N D I R E C T  e L S I N E S S  TAXES 
C A P .  CONSUMPTION ALLOW. 
F RCPRI ET OR I K C O H E  
OTHER PROPERTY INCOME

1 9 7 2

ACTUAL

4 . 8  
4.0 

.1 .2 

. I .5

11.0

1.2
.0

1 . 7

1 4 . E 
11.2 

. 3  
• B

2 1 . 5  
1 2 . 3  .6 

2 . 3  .0 S. 2

7 . 6
2.9
4 . 3
1.1

.0- .8

9.0
6 .3

.9
• S

1 9 7 3 1974

IT UAL PRED D I F F ACTUAL PREO

5.2 5.3 .1 5 .3 5 .8
4 .6 4 .5 - . 0 4 .7 4 . 9

.1 .1 - . 0 .1 .1
. 2 .2 .0 . 2 « 2
.1 .0 - . 1 .0 .0
. 1 • S .2 .3 .6

12.7 11.6 - 1 . 2 13.9 14.5
6.5 8.5 - . o 9 .3

• I • I - . 0 .4 • 3
1.4 1.2 - . 1 1.4 W3
.0 • U - . 0 .0 . U

2 . 5 1.5 - 1 . 0 2.8 3.8

16.0 15.5 - . 6 16.3 16.1
12.1 12.1 - . 0 13.0 13.0

.3 .3 - . 0 .3 • 3
1.0 l .D .0 1.0 l . l
.3 .0 - . 3 . 3 • U

2.4 2.1 - . 2 1 . 7 1.8

2 3 .5 21.5  * -2 .C 25.0 24 . 8
1 4 .  1 14.0 1 1 6 . 1 I S . 9

. 6 • 6 - . 0 . 6 . 6
3.0 3 . 0 . 0 3 . 2 3 . 4

. 1 .0 - . 1 . 2 .0
5 . 8 4 .0 - 1 . 3 4 .  3 4 . 9

9 . 6 9 . 5 - . 1 11.2 5 .7
3. 1 3 .0  . - .  1 3.7 3.6
4 .6 4.0 - . 6 4 .4 4 .0
1.4 1.3 - . 0 l . S 1.6

.0 .0 - . C .0 .0
.5 l . l .6 1 .5 - 3 . 5

10.2 9.1 - l . l 3 .9 9.8
7 .2 7.3 . .  1 7 . 7 7 . 7
l . t . 9 - . 2 1.0 . 9

. 7 . 7 - . 0 •  8 . 8
. 0 .0 - . 0 .0 •C

l . l . 2 - 1 .0 . 4 . 4

2975

D I F F ACTUAL PREO D I F F

.5 
.2  

- . 0  
.0 

- . 0  
• 3

5.C

• 2 
.1 
• 3

5 . 1  
4 .4  

. 1  
• 2 
.C
•  a

.  £ 
. 0

- . c
• Q

- . 1
•  s .

» 
i 

• 
* 

•
•

•
•

•
•

u
)O

o
“

n
 •>

* 14 .1

• : »  
1.6 

• Q
2.7

16 .2
9 . 1  

•  ̂
1.4
.0

5 .2

2 .1

= : 3
- . 1
- . 0
2 .6

- A

- . 1

. 3
1 .1
2 * . \

16.8
13.2

.3
1.1
.0

2.1

- . 9
- . 2
- . 0

.1
- . 4
- . 3

N
n

S
n

N
o

•
•

•
•

•
•

1
,1

 
1 

,

27.4

3 .4
.1

5 . 3

22.4  
I E . 7 

. 7  
3 . 8  

. C  
1 1 . 2

5 .  C 
-  .  5 
- . C  

. 3  
- . 1  
5 . 4

- 5 . 4  
- . 1  
- . 4  

. 1  
- . 0  

- s . a

9 . 1
4 . 2
4 . 4
1.7

. C
- 1 . 2

7 . 2  
4 .1  
4 .  E 
2 . 0  

.C 
- 2 . 9

- l . S
- . 1

.  3

- i :  f

..
. 

s
. 

•
U

q
U

^
W

^ 9 . 7
7 . 5

. 9
. 9
. C
. 5

9 . 9 *  
7 . 3  

. 8  
. 8  
• C 

1 . 1

. 2
- . 2

1
- . 1 •isOo



TABLE X-5 (CONT.I
PREDICTION ERRORS FOR BPO COMPONENTS BY INCOME SECTOR 1371*7$
INCOKES CALCULATED WITH! AVAILABLE ACTUAL PRICES* ACTUAL UA6ES

1972 IS7I 1971 1975

13 LEATHER AN3 LEATHER PRODUCTS 
GPCSS FRCDICT ORIGINATING 
LABOR COMPENSATION 
INDIRECT eiSINESS TAXES 
CA? . CONSUMPTION ALLOU.
X?S£r * M S pe J t y° ? ncome

2C 5 TGNC• CLAY. ANC GLASS PPOOUC 
GROSS PRODUCT ORIOINATINO
K W f . 1 £ c f P3US?l i ? lsKTAXES
CAF. CCKStPf l lOK ALLOU. 
PROPRIETOR INCOME 
C1HCR FRCPEF1V INCOME

21 PTIM4RY METALS
GRCSS FRCDLCI ORIGINATIHE 
LABOR C0MoENS4 TION 
I  NO I  PE CT ELSIN'ESS TAXES 
CAP. CONSUMPTION ALLOU. 
FPCrf i lCICR INCOPE 
OTHid PROPERTY INCOME

22 F A p F lC A t m  PETAL PRODUCTS 
CROSS PROOUCT ORIOINATINO 
LA03R COMn ENSA TION 
INDIfiC C t FLSIKCSS TAXES 
CAP. CONSUMPTION ALLOU.
r r c r p i r i c R  i n c o k e
OTHER PROPERTY INCOME

2 !  MACHINERY* EXCEPT ELECTRICAL 
OROSS PROOUCT ORIOINATINO 
LABCfi COKFEN SAT ION 
f rn iREC T auSlHESS TAXES •
CAP. CCNSLI’PI ION ALLOU.

. '  PR0P.1 I E  TOR INCOME
C THE 8 FFCPER IV It, CO HE

21 ELECTRICAL MACHINERY
GRCSS FPCDLCt ORICItiATIN'C 
LABOR COMPENSATION 
INDIPC CI GLSINESS TAXES 
CAP* CONSUMPTION ALLOU.
JPCflRIj^TCR INCOPE

PROPERTY INCOME

: tual ACTUAL PRED DIFF ACTUAL PREO DIFF ACTUAL PREO DIFF

2.1 2.4 2.2 - .2 2.5 2.2 - .3 2.3 2.2 - . 22.0 2.1 2.1 - . 0 2. t 2.1 •a 2.0 2.1 .0.0 .n .0 - .0 .0 .0 - .0 • C .C -.C.1 • 1 • 1 - .0 • 1 • I .0 • 1 • 1 .0
•s •S .0 - .0 •9 •9 - .0 • c •JE —. c.0 .2 .0 - . 2 • i t - •3 • 2 - . 0 - . 2

9.9 10.9 11.1 .2 10.7 12.3 1.6 13.6 12.0 2.27.1 8.1 *•1 •S 6.6 8.6 .0 8.4 - . 2• z *2 .2 - .0 .2 .2 " • I .3 .2 — . 31,0 1.1 1.1 .0 1.2 1.2 - .1 1.3 1.2 - .1.1 .1 * •1 .1 .1 .0 - . 11. % I.A 1.7 .3 .6 2.1 1.7 • 6 3.2 2. £

21.6 25 .0 23.4 -1.6 32.0 31.1 - .9 29.4 2C.4 l .C16.1 19.1 19.U - .1 22.2 22.2 • 1 21.7 21.8 .1e 6 . 7 .6 - .1 .7 .7 - .0 . B .7 —. c2.6 • 2.8 2.7 - .1 3.1 2.3 - .4 3.4 3.2 - . 2.0 .0 .0 . -*o .1 •P -.1 .C .c .-“f2.2 2.4 l . l ' -1 .4 5.7 5.1 - .4 3.5 4.7 * 1.2

19. J 22.X 22.2 » - . 2 26.S 3.4 24 .e 28.5 3.7I S . l 17.6 17.5 - .1 19.1 19.3 .2 19.0 19.0 - . 0.5 .5 .4 - .0 .5 .5 - .0 .5 .5 - . c1.1 1.1 1.2 .1 1.2 1*1 .1 1.3 1.4 .1.2 .2 .0 - .2 .2 .0 - .2 .2 ' .C - .22.3 3.0 3,0 .1 2.a S .3 3.3 3.7 7.6 3.8

30.4 IS. 1 51.1 -1 .0 36.7 38.3 1.5 43.8 41.1 .322.7 2E.8 26.9 .1 30.6 31.4 .8 2C.9 22.C 1.1.7 .7 .7 ’ • I .8 .7 - .0 • t .8 .02.9 3.0 3.3 .3 3.4 4.0 ,1 3.7 4.4 . .E• 2 . 3 • I .1 .•4 • 1 Hl .2.3.8 4.5 2.7 • -1.6 1.7 1 .6 .b 4.9 3.4 -1.  E
26.6 29.9 29.8

i
- .2 29.7 30.9 1.2 28.8 20.1 1.319.8 21.1 22.7 - .4 24.8 24.1 - .1 23,7 24,7 1.1• 5 .6 • s - .0 .6 .6 - .n . 6 .7 .C2.2 2.4 2.6 .2 2.7 .4 2.9 3.3 .5.0 .0 .0 - .0 - .n .6 .0 .C • C - .C4.0 3.8 4.0 .1 1.7 2.5 • 9 1.7 1.4 - . 2

•P*4*vo



tab le  x - 5 (cont • i
PREDICTION ERRORS FOR OPO COMPONENTS BY INCOME SECTOR 197J-J5
INCOMES CALCULATED WITH: AVAILABLE ACTUAL PRICES# ACTUAL UA6ES

1972 1373 1574 1975
ACTUAL ACTUAL PIED OIFF ACTUAL PRED OIFF ACTUAL PRED OIFF

25 TRAMS• EOUIP. 8 OPONANCE GRCSS FRCDLCT ORIGINATING
l l o i ? E  C TH TAXES CAP. CONSUMPTION ALLOW. PRCPfilEjCP IK  COP E OTHER PROPiRTY INCOME

16. 1 
14.0 • 6 u i  - . c  • 1

16,1ls\\. 7
17.3ls\\1.1.0.4

• 9
-•.1 9 6
V ?

16.1
* ‘ - . i  • 6
- i : S

18.5
“ • . IU S•u- . 0

2.4-\\.8
I . -?

18 .4l1\i • 1 .C - . 4

S0.6
l 7 : l1 .6:f

2*2A. 9
r : f

2S NCTCR VEHICLESCROSS PRODUCT ORIGINATING LAflCR CCKfEttSATlCK INDIRECT BUSINESS TAXES CAP. CCfiSLPFIIOK ALLOW. PROPRIETOR INCOME CTHER FRCPERTY INCOME

22.6 13.7 • 8 2 .0  -  .0 G . l

25 .5  IE .  4 1.0 2.0  • n 6 .Cl

23.116.4• s2.2• 04.2

- 2 . 2- . 0- . 6.2- . 0- 1 . 9

20.(1 16.0 l . l  2.4 - . 0  • 4

18.8 IS .6 .52*6:1
- U 2- . 4

.2

21 .3li:l2.9.01.6

1 7 .9
15; l2 .6
- U ?

- 3 . 4
“ • 1- . 2- . C- 2 .P

27 INSTRUMENTSGRCSS FFCOICI ORISINATIKC LA30il CGM?£fJSA TION INDIRECT BlSIKESS TAXES CAP. CONSUMPTION ALLOW.ppcrsiETCR m o?» cOTHER PROP-RT Y INCOME

S . 85.1 . 1 .5. r
1.1

7.6 5.  3 .1 • E .i i  l .Q

8.1S . 9:i 
U S  1

.5 • 0- . 0- . 0- . 0.5

7.9

.0 • 6

8.66 .8:}.0u o

• 7 .2-.(1.3- . 0
0 *1

9 .1  7.3.1
1.1

8 .56 . a:t
:S

- . 6  - . 2  • C 
- .1

22 MISC. KAhLFJCU'FIKC INDUSTRIE GROSj PROOUCT ORIGINATING L AfiCR COMPENSATION INOIHECT BUSINESS TAXES CAP. CCKS L'Pr TION ALLOW. PROPIIETOR INCOM”C THE k FRCPCMY INCOME

4.9  3.7 
.1 . 3 • I .8

S. 2 4.1)

•A

5.3  . 4.0  \\
. •' i

- . 0- . 0
U I

\\
S . 7 4 .4  \\• U• 3

• 6.(I
V . t
- . V

\'A
.8

4*. 3
:S

U°1

.2  • E
V .?
- A

23 RAlLROAOSGRCSS FRCDtC I ORIFIKATINE
labor compensationIKDIFECT BLSIKESS TAXES CAP. CONSUMPTION ALLOW.

Hff°INCOME

10. 3 7.Bill■A
11.59.4.5*U S

11 .4 9.1 .5 1.7
•*F !

- . 23- . 1. . 2
- . 0

1 2 . )  10.2 e S 1.6
- : F

12.39.9
i . l

: f

- . i i- . 3- . 1• 2
:J

l l . S13 .2.61.6
* - ; f

12.7
' • !1 . 9:S

1.3- . 3
* : i  • C1.4

30 L CCAL» SlBLRBANi 6 HIGHWAY PA GROSS PROOUCT ORIGINATING
M l l f e f r H 8 ? « f i KTAXESCAP. CCNSL'PF 11CN ALLOW.PROP H E  TOR INCOME C THE fi FRCPERIY IKCOHE

3.4
.3.2.5

3.4
V * 3
: £.5

i1.6  
• 3

. 2
. i

1 .7z;i .2 • 2 • 6

1.6
M.3
*. i

v . l- . 3  
.1 -\\ *

3 .92:i .2  • 2 .6

3 .9
W#.3

.3

- a
- ' .3



TABLE X - 5  tCONT.I
PREDICTION ERRORS FOR SPO COMPONENTS BY INCOHE SECTOR 1973-75
INCOMES CALCULATED UITMt  AVAILABLE ACTUAL PRICES* ACTUAL UAOES

1972
ACTUAL ACIUAL

I 9 M
PRED OIFF

1974
ACTUAL PRED DIFF

1379
ACTUAL PRED DIFF

3 t  T R I C K I N G  AND UAF EHOUSI NE 
GROSS PROOUCT O R I G I N A T I N G  
LABOR CCP P EN JA T IC N 
I N D I R E C T  B U S I N E S S  TAXES 
C A F .  C C N S I P F T I O N  A L L O U .  
PROPS I E  TOR INCOHE 
C THEfi  FRCPERTY I NCOHE

12 UA TER TRANSP ORTA TI ON
GRCSS F R CD L CI  O R I G I N A T I N G  
LAROR COMPENSATI ON 
I N D I R E C T  e i S i r i ' S  TAXES 
C A P .  CONSUMPTION A L L O U .  
PROP.RIE TOR I N C O M I  
CTHER FRCPERTV INCOHE

S3 A I R  TRANSP ORTA TI ON
GRCSS F P C DI C  I  O R I 6 1 N A T I N E  
L A 8 0 R  COMPiMSA T ION 
I N D I R E C T  P L S I N E S S  TAXES 
C A P .  CONSUMPTION A L L O U .  
F RCPRI E TCR I NCO KE 
O T H tR  PRO P- RT Y INCOHE

34 P I P E L I N E  TRANSPORTATI ON 
GROSS PROOUCT 0 R I 6 I N A T I N 0  
LAECR COKPENSATICN 
I N D I R E C T  3 U S I N E S S  TAXES 
C A F .  CCNSLPP H O N  A L L O U .  
PRO PRI ET OR I N CO M I  
C THER FPCPER1Y I NCOKE

I S  T RANSP ORTA TI ON S E R V I C E S  
GRCSS F R C D L C I  OR I B  IN'A T I N E  
LABOR COMP*MSATI ON 
I N ’) I RE CT  3 U S I N E S S  TAXES 
C A F .  CCNSLKF I T  OK A L L O U .
p r o p r i e t o r  i n c o m e
C THE R F P C P E R 1 Y INCOHE

SB TELEPHONE AND TELEGRAPH 
GRCSS F R C D L C I  OR IE! I N  AT I N  E 
LABOR COMPi f lSA TION 
I N D I R E C T  B l S I f . E S S  TAXES 
C A P .  CONSUMPTION A LL O U .

JftS IS^SplJf^INCO M E

19.4
12.9
l . l
2.1
V .i

21.7
‘ f . - l
2.3
M

21.4
15.0
U I
2.3
W •

•
•

•
•

• 23.5
15.9
VA
M

21.8
16.4
V !
‘ •.I

-1 .8
.5

-*A
- V . l

23.7
15.6
V .l
V .l

22.6
16.1
1.3
3.3
UX• s

- l . l
.5

-VA

2. 7 

.1

J.n  
2.6 

• 1 
.4

-•A

3.0

.4
-•.1

-.C
.0

- .L
- . 0
' ‘. I

3.6
2.8

.1
.4
•A

3.0
2 .9

.1
.4
.0

- .4

* • 6 
-*A
- . 9

3.9
3.0

.1
.4
•A

3. C 
3 . a 

.1 
.4 
.0

- .C
- .1
-•A

7.9
5 . 3 

.9
1.4 

.0  
.3

B.6
6.0
1.0l.S
- . 0
.4

9.0
s.a
1.1 
1.5

.n
.5

.2
- . 0  

.1 
- .  1 

.0 
.1

9.6
V J1.7 
- . 0
• 5

9.7
6.8 
1.2 
1.4

.(J 
• I

.0 .

-.1
".I
- . 2

9.9
7.0
1 . 1

• a

SC. 2 
7.5 
1.3 
1.1 

.C 
.2

.3
.5
.2

- . 6
.C
.2

1.0
.2
.1
.3
.0
.1

. 9
.2
\S
.0
.4

t.a  
.2 
. i
.3 
• U
•s

.1
- .0  
- . 0  
- .0  -.a  

• l

l . l
.3
•A
.0
.5

1.0
.3

.0
.4

-.1
- .0
"A

i . i
.3
•A
• 3
.5

1 .2
.3
•A
.0
.5

• 1
- .0 .
- . 3

.1
- . 0

.0

1.6

• 2
.1 
.  1

1.8 
l . S  

.  1 
.2 
. 1  .1

1.8
1.3
•A
. 0
.2

- .0  
-.1  . 

. - . 0  
- .0  
- .  1 

.2

2.4
1.5 

• t  
.4
•A

1.9
1.4
•A
.0
.2

- .4

:-:A
- • i

2.6

.6
. 1
.2

2.C
1.5

.1
.2
.0.2

- .6
- .2
v . ° ,
- . 1
- . 0

26.9 
13.0 

3.9 
S. 3 

.0  
*•. 6

20.1
14.5

4.1
6 . 2  

. 0
5 .2

30.2 
1 A. 9

3.8
5 . 9 

.0
5.6

.1
.4

- . 3
- . 3
- .0
.4

32.6
15.9

4.4 
6 .9

.0
5 . 4

32.2 
I S . 5 

3.9 
6 .5 

.0 
5 .3

- .4
.7

- .4
- . 4
- .0
- . 2

35.2
17.3

? : f  
• C 

S .6

33.7 
19.2 

4. C 
7.0
3.’ f

- 1 .5
1 .9
- . 6
- . 7
- . e

- 2 .1

in
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TABLE X - 5 I C G N T . I .

P R E D I C T I O N ERRORS FOR B P 0 COMPONENTS BY INCOME SECTOR 1 9 7 1 - 7 5

I NCOPES CALCULATED W I T H !  A V A I L A B L E  ACTUAL P R I C E S *  ACTUAL WAGES

1 9 7 2 1 1 7 3 1 9 7 4 1 9 7 5

ACTUAL ACTUAL PRED D I F F ACTUAL PREO OXFF ACTUAL PREO D I F F

RA D IO  I N 9  T E L E V I S I O N  BROADCAS 
GRCSS FPCDLCT 0 R I 6 I N A T 1 K E  
LABOR COMPENSATI ON 
I N D I R E C T  e L S I K E S S  TAXES 
C A P .  CONSUMPTION A L L O U .  
F R CPRI ET CR I K  COPE 
OTHER PROPERTY INCOME

2 .  S 

l'.\ 
* 0
• s

2 . 6

%\ \

• n
. s

2 . 7
1 . 7  

. 1  
. 1  
. 0  
• 6

. 0
- . 0  
- . 0  

. 0  
- . 0  

•  I

2 . 7

* : • }  
. 0  
•  4

2 . 6  
1 . 8  

. 1  
. 3  
. 0  • fi

. 0

■ - X

v . l
. 1

3 . 3

•  4
•  C
•  7

2 . 7
1 . 7

:i
. C
. f i

- . 6
- . 4
- . C
- . 0
- . G
- . 1

E L E C T R I C *  6 I S *  AND S A N I T A R Y  S 
GROSS PROOJCT O R I G I N A T I N G  
LABCR C C H P f K S A T I C N  
I N D I R E C T  9 U S I N E S S  TAXES 
C A P .  CONSUMPTION ALLOW.  
PRCPRI ET CR I fcCOPC 
OTH^R PROPERTY INCOME

2 8 . 0
9 . 3

6 . 1  
•  s

B . Q

1 0 . 5
1 0 . 3
4 . 6
7 . 0

. 1
8 . 2

1 0 . 4  
1 0 . 3  

S . 9 
6 . 7  

. 0  
9 . 4

- . 1
. 0

- . 8
- . 2
- . 4
l . l

3 1 . 2
f t l . 3

? : ?

7 . 0

3 1 . 8
1 1 . 2

! • *f . S
.Cl

i t . a

2 . 7  
- . !  
•  •  8 
- . 2  
- . 2  
3 . 9

3 7 . 2
1 2 . 1
S . S
8 . 8

. 2
1 3 . 6

3 9 . 8
1 1 . 8  
4 . 6  
8 . 2

. C
1 5 . 2

2 . 7  
- . 3
- . a
- . 6
- . 2
4 . 7

k'HCLE SALE TRADE 
CROSS PROOUCT O R I B I N A T I N B  
LA6CR COPPEN5 A TI CK 
I N D I R E C T  B U S I N E S S  TAXES 
C A F .  C C N S L P F 1 I O K  A L L O U .  
PROPRI ETOR INCOME 
C THE R FRCPER I Y  INCOME

8 2 . 1
4 3 . 3
1 9 . 9

1 . 3
3 . 8

1 1 . 2

9 4 . 0  
. * 9 . 1  

2 1 . 7  
4 . 6

i M

9 8 . 1

5 . 0

. 1  : J

4 . 1
. 1

1 . 0
. 4

1 0 7 . 9
5 5 . 8
2 2 . 6

5 . 2

i V . l

1 1 2 . 7
5 4 . 2
2 4 . 2

5 . 7
7 . 8  

2 0 . 9

4 . 8
- I . |

l * j

Y.\

1 1 9 . 4
5 9 . 7

h -.i

iS'A

1 1 C . 2 
5 8 .  E 
2 5 . 7  

E . 6  
8 . 7  

1 8 . 3

- 3 . 2  
- 1 .  1 

. 1  
- . 4

-VA
R E T A I L  T fUOE 

GRCSS FRCO tCT  OR 1 6 I N A T  I N  E 
LABOR COMPENSATI ON 
I  t*Q I  PC C T e i S I K E S S  TAXES 
C A P .  CONSUMPTION A L L O U .

f p H f l ^ R i p E i S T Y ^ N C O M E

1 I B  .  0
7 2 . 1
2 0 . 1  

6 . 9
1 0 .  2 
9 . 4

1 2 9 . 8  
7 9 . 7  
2 2 .  6 

7 . 0

l l ' $  D • 0

1 2 9 . 1
7 9 . )
2 3 . 4

7 . 4
1 1 . 2
B . l

- . 5  
- . 4  

. 1  
. 1  

- . 4  
*  • 8

1 3 5 . 0
8 7 . 0
2 5 . 4

7 . 4  
I U . 9
4 . 4

1 3 5 . 5  
8 5 .  8 
2 5 . 3

7 . 7  
9 . 9
6 . 8

. 4

- 1 . 0
2 . 4

S5 3 . C
9 3 . 9  
2 7 . 6

8 . 0
1 2 . 8
1 3 . 9

. 1 5 3 . 4  
9 4 . 3
2 7 . e

1 2 . 9
1 0 . 1

. 4

: !
. 3

B A M < I * G  AND C R E D I T  A 6 E N C I E S  
GROSS PROOUCT O R I G I N A T I N G

h } f f R fiECCf ^ « « S t N TAXES 
C A P .  C C K S L P P I I O K  A L L O U .  
PRCPRI E ICR I K C O F E  
OTHER p r o p e r t y  INCOME

2 2 . 6  
1 8 . f: 

1 . 7  
2 .  1 

• B 
. 0

2 0 .  1 
1 9 . 6  

1 . 8  
2 . 6  - . n  

. - 1 . 9

2 3 . 4  
19 . 4  

f . S  
2 . 2  

. 4  
- . 1

3 . 3  
. ** . 2  

- . 2  
- . 4  

.4  
3 . 8

2 1 . 7
2 1 . 1

1 . 8
3 . 1

. 0
- 4 . 9

2 3 . 6
2 1 . 1

1 . 7
2 . 3

. 7
- 2 . 2

1 . 9
- . 5  
- . 3  ' 
“  • 8

7.1

2 3 . 7
2 3 . 8

V .!

2 7 . 0
2 2 . 9

1 . 9
2 . 6

. 4
- . 8

3.3 
-.9

. 1
- 1 . 0

- . 15.3
I K S I R  AKCE A6ENTS ANO BROKERS 

GROSS PROOUCT O R I G I N A T I N G

^ N ^ J r E C f ^ S U S f N E ^ S ^ T  AXES 
C A F .  CCK S L P F 11 OK A L L O U .  
PRO PRI ET OR INCOME 
C THE R F R CP E R I Y  I KCOHE

21.113.52.4.8

22.0 
is . n2.41.0
M

21.215.32.2.9
’ •A

-.8
.3 21.816.62.61.02.0

- . 4

20.016.72.4.9
-2 •(]

-1.8
.1

-V .l

22.9
1 B . C2.7

1 . 12.2
- 1 . 1

20.0
16.82.7.82.0-2.4

-2.9-1.2-.0-.3-.2-1.2
Utto



TAB.? X-R . ICONT• I
PREDICTION ERRORS FCR CPO COMPONENTS BY INCOME SECTOR 1973-75
INCOMES CALCULATED i l lTH*  AVAILABLE ACTUAL PRICES* ACTUAL UA6ES

1372 1973 1974 1975
ACTUAL ACTUAL FRED DIFF ACTUAL FRED OIFF ACTUAL FRED DIFF

REAL ESTATE ANO COMBINATION 0 
GROSS PROOUCT ORIBINATINB 
IABCR COKPEK5 AT ION 
INDIRECT BUSINESS TAXES 
CAP. CCNUPFTIOK ALLOU. 
PRO^RIETOl INC ONE 
C THE R FRCPERtY IN COKE

124.9 
6 .6  

?7. 9 
21.9
6^*.^

137.1
1.7

in .  i
23.5
n \l

118.0
7.8

30.424.4
74*1

• 9
.1
.2
.9

-V I

149.7
8.1

32.3
25.5
i V . i

148.9 
8 .5

i h i
bV.3

* •8
.4
*.?

162.7
8 .1

34.9
27.5
92*.$

160.0
8.7

36.6
27.9
87*1

- 2 .7  
. E

-£*.4
HOTELS AND OTHER LODGING 

GRCSS FPCOLC1 ORIBINAIIKE 
LABOR COilPENS A TION 
INDIRECT eiSlNESS TAXES 
CAP. CONSUMPTION ALLOU. 
FRCPRIE TCR IfcCOPE 
OTH*R PROPERTY INCOME

PLAC
7.2
* : c5
t . i

. i
.9

7.9
5.2 

.5
1.2 

.0 
.9

7.8
5.2 

.5
1.2 

.4 
.7

- .1
v . l  
- . 0  

• % 
- . 3

8.5

1.3
- . 2
1.0

7.8
* * . !
1.2
:S

- .7
-•A
' • A

9.1
5#.7
1 .4
- .C  
• 9

7.9 
6 .5  

• E
1 .2
- .C
- . 3

- 1 .2
- : i
“ : o

- 1 .2
PERSONAL SERVICES 

GRCSS FRCDLCT ORI6IKATINE 
LABOR COMPENSATION 
INDIRECT BLSIKESS TAXES 
CAP. CONSUMPTION ALLOU.

11.5 
6.8 

.4 
• 9

2: i

12.1
7.3

.5
1*0
2; l

12.2
7.3

.4
1.11
2: l

.1
.0-.0 
• 1 

* .0  
.1

13.1 
7.8 

• 5
I . 1
5: i

12.1
7.8

.5
1.0
* ; !

- i . a
-•.I-.0
- .7
- . 3

13.6
8: l
i . i
3: l

12.3
8 .0

.5
1 .0
* :i

- 1 .3

- . i

MISC. BLSINESS SERVICES 
CROSS PROOUCT ORIOINA TINO 
LABOR COMPENSATION 
INDIRECT BUSINESS TAXES 
CAP. CCNS L’PF I I  ON ALLOU. 
PROPRIETOR INCOME 
C THE R FRCPER TV INCOME

39. S 
20.3 

.5
2.5 

i n . 6
1.5

46.0
28.2

.5
3.1

12.0
2.1

45.0
28.6

.5
2.9

l M

-1 .0
.4

- . 0
- . 2

50.5 
32 .0 

.6  
3.4

l l \ l

47.6
32.2

.£
3.2

l l -X-.0

-2 .9
.2

v.4

54.4
34.4

3*.l
M i l

51 .9
33.6

.6
3.4

13.0
1.3

- 2 .5
- . 5
-*.5
- . 5-.1

AUTOMOBILE REPAIR ANO 6ARA0ES 
GRCSS FRCOLCT ORIGINATING 
L ABCR CPKFENS ATICN 
INDIRECT BUSINESS TAXES 
CAP. CCNSLPPTION ALLOU. 
PROPRIETOR INCOME 
CtHER FRCPERIY INCOME

6.4
*:i
1.7
1.0

.4

.7.3
3.5
.2

1.9

7.9
3.8
.2

2.1
1.1

.5

.5

.2-.a

.2
- . 0

.1

7.8
3.8
2*.l
l \%

8.5
4.5 
.2

2.4
.9
.5

.7

.7

"*.0

8 .4
\*J
2.3
1.2

.5

1C.3
5;J
2.8
1.1

.8

1.5
lmJ

.5
”  . 3

AMUSEMENT ANO RECREATION 
GPCSS FRCDLCT CR1BIKATINE 
LABOR COMPENSATION 
INDIRECT 8LSINESS TAXES 
CAP. CONSUMPTION ALLOU. 
FRCPRIt TCR IN COP E 
OTHER PROPERTY INCOME

SERV
7.8
h . b
1.5
.9
.3
.3

8.8
S . 2 
1.7

.4

7.9
5.3
1.5
1.0 

.2 m • I

-1 .0
.1-.11

- .2
- . 6

9.4
S. 9 
1.8 
1.3 

• I 
.3

1.9
W1.0
- ; i

-1 .5
-*A
v . l
* • 8

1C.6
V .2c

.6

8.4
6 .0
1.9
1.1

.C
- . 6

-2.2
- . 3-.1
- . 5-.2-1.2

U iU>



TABIC X-5 (CONT.)
PREDICTION ERRORS FOR BPO COMPONENTS BY INCOME SECTOR 1973-75
INCOKES CALCULATED WITH! AVAILABLE ACTUAL PRICES* ACTUAL UA6ES

1972 1973 1974 1S75

ACTUAL ACTUAL PRED OIFF ACTUAL PREO OIFF ACTUAL PRED DIFF

MEDICAL AND OTHER HEALTH SERV 
GRCSS FRCOLCT ORIGINATING 
LABOR COMPENSATION 
INDIRECT eiSIKESS TAXES 
CAP. CONSUMPTION ALLOW.
FR CPRIE TCfi INCCPE 
OTHER PROPERTY INCOME

37.7

.0
10.4

• a

<12.3
29 .5  

.4 
. 8

10.6 
. 9

UP.9 
29.3  

.3 
. 3  

9 .7  
• 8

- 1 . 3
- . 2
- . 1
- . 1

- 1 . 0
- . 1

4B.0
34.5  

.4 
• 9 

11.1
l . a

45.1  
34.9  

.4 
• 8 

8 .3
4?

-2 .9  
• 4 

- . 1  
- . 1

5 5 . C
43 .7  

.4
1 .0

11.7
1 .0

52 .4
4 0 .5  

.4  
. 8

3: l

- 2 . E
- . 2
- . C
- . 2

- i . e
- . 2

EDLCATICNAL SERVICES 
GROSS PROOUCT ORIGINATINB 
L AECfi CCPPEN5 ATICK 
INDIRECT 3USfNESS TAXES 
CAP. CCHSLPP TION ALLOW. 
PROPRIETOR INCOME 
C IHEfi PPCPERTY INCOKE

19.1 
18.5  

.3  
• I 
. 2  

- . 1

20.  B 
20.2  

• 1 
. !  
. 2  

-  .0

20.5
20.0

.3
.1
.1
.0

- . 3
- . 2
- . 0
- . 0

22.8  
22.2 

. 1 
.1 
.2  

- . f t

22 .0  
22.0  

. 3  
.1 

- . 3  
-  *0

- . 8
- . 3
.3

- . 0
- . 5

.0

2 4 .9  
2% .3

• 3
• i  
. 2

- .C

2 2 .8
22 .8

.4
.1

- . 4
- . C

- 2 . 2
- l . f

.3
- . 0
- . 0

PRIVATE HOUSEHOLDS 
GROSS PRODUCT ORIGINATING 
L AECfi CCPPEN S ATICN 
INDIRECT BUSINESS TAXES 
CAP. C C K S i m i C h  ALLOW. 
PROPRIETOR INCOME 
C IHEfi FRCPER IY INCOKE

5 . 3
5 . 3

\ l
:°0

S . *
5.(1
.0
.n
•91.0

5.4
5.4 
\%

.0
.0

'A

5 .6
5.6

’.8

5 .3
5 .3  

• U 
.0 
. 0  
.0

- . 2
- . 2
• i

5 . 8
5 .8

" . i

5 .6
5.6
\1
\ i

- . 2  
• 4.
■A
:°c

FEDERAL -  ENTERPRISES 
GRCSS fRCHL'CT O P I B I M T I N I  
LABOR COMPENSATION 
INDIRECT BLSl l i t  SS TAXES 
CAP. CONSUMPTION ALLOW. 
FRCPRIE TCP INCOPE 
OTHER PROPERTY INCOKE

B.7 
9 .7  

.  1 
.0  
.C

- i . a

7 .7 
10.5  

• 1 
. 0  
• P 

- 2 . 8

7.4 
10. J 

.0 
• a
.0

- 2 . 8

- . 3
- . 2
- . 1
.0
.0
.0

t o . i
11 .8

.1
.0
.0

- 1 . 9

9.5
11.3

cCJ
• a
.0

- 1 . 8

- . 6
- . 5
- . 1
.0
.0
.Q

11.1  
13 .0  

.1  
• a
.C

- 2 . 0

1C.2 
12 .2  

.0  
. 0  
.c  

- 2 . 0

- . e
- . 8
- . 1
.3
:S

STATE ANO LCCAL -  EN'TFRPRIS 
GROSS PROOUCT ORIGINATING 
LAPCfi COPTENSAT ICN 
INDIRECT eiSfNESS TAXES 
CAP. CONSUMPTION ALLOW.

^TH^R^PR^PE S?Y^INCOME

6.8

.n
l.°3

9 .7
■ A 
. 0  
.0

3 .4

9.5

. 0
.0

3.4

- . 2

.0

10.3
7.2

.0
.0

10.2
7.0

.0
. 0

» : ?

- . 2

.0
:S

l i . a
B.2

:S
2.4

1 0 . 9  
8.  1
:&

- . i

. 0
; f

FEDEFAL -  GENERAL 
GROSS PROOUCT ORIGINATING 
LABCR COPPEKSATICN 
INDIRECT 9USfNESS TAXES 
CAP, CCNSLPP1ION ALLOW. 
PROPRIETOR INCOH- 
CTHER PROPERTY INCOKE

50.1  
5(i . 1 

.0 
.G 
.0  
.0

51.  9 
£1.9  

. 0  
.0  
. 0  
.0

53.2
53.2  

.0  
.0 
.0  
.0

1 .3
1.3 
. 0  
.0 
.0  
.0

5 4 .9
54.9  

. 0  
.0 
• a 
.0

57.8  
5 7 .  B 

. 0  
.0 
. 0  
.0

2.8
2.8
.0
.U

5 9 . 3
5 9 .3  

.0  
.£

62 .2  
62 .2  

. 2  
.C 
.0  • c

2 . 9
2 . 9  
• 0 
• f
°.C



fABLE X -5  IC0NT.8
PREDICTION ERRORS FCR GPO COMPONENTS BY INCOPE SECTOR 1313-75
INCOMES CALCULATED WITH: AVAILAELE ACTUAL PRICES* ACTUAL WABES

55  STATE A I D  LCCAL  -  GENERAL 
GROSS PRODUCT 0 3 I 0 I N A T I N 8  
LABOR CCKPEK S AT If.N  
I N O I R - C f  B U S I N E S S  TAXES 
C A F .  C C N ' L P P I I O K  ALLOW.
PROPRI E TOR INCOME 
C THE fi FRCPER I V  INCOME

1372 1371 1974 1375
ACTUAL ICTUAL PRED DIFF ACTUAL PRED DIFF ACTUAL PRED DIFF

87.1 37. I 98.3 . 1 . 2 106.7 110.0 1 .3 119.2 123.2 4.0
87.3 £7.1 58.3 t .2 108.7 110.0 1.3 119.2 123.2 4 .0

• 0 .0 • 4 .0 •  0 .0 • I .0 .0 .3
. t .0 .0 .0 .0 .0 .0 .E .C .C
•  Q •  n . 0 . 0 . 0 . 0 . 3 • a . 0 . 0
. 0 •  0 . 0 . 0 . 0 .U . 0 •  c . c •  C

4nLnUi



456

b u i l t  co m p le te ly  from  da ta  on p r ic e s  and INFORUMpredictions o f  r e a l gross 

ou tp u ts  th a t  are d isagg rega ted  to  th e  th re e  and sometimes f o u r ^ d ig i t  SIC 

le v e l .  I n te r in d u s t r y  tra n s a c tio n s  a re  n e tte d  o u t v ia  th e  p re d ic te d  I/O  

m a tr ic e s  as w e l l  as the  m a jo r im po rted  in te rm e d ia te  in p u t ,  crude pe tro le um * 

Our p rocedure  f o r  fo re c a s t in g  GPO seems to  be w o rk in g  v e ry  w e l l  a t  t h is  

most aggregated le v e l  w ith  th e  la rg e s t  e r r o r  a t  .6  p e rc e n t in  1973.

The es tim a te s  f o r  la b o r  com pensation a t  the  most aggregate  le v e l  do 

n o t fa re  as w e l l  w ith  ra th e r  la rg e  o v e rp re d ic t io n s  ( o f  9 .4  m i l l io n )  f o r

1974 and 1975. Much o f  t h is  e r r o r  stems from  Government and Government 

E n te rp r is e s  and, in  p a r t ic u la r ,  S ta te  and lo c a l  gen e ra l government 

(s e c to r  5 5 ). A lthough  th e  employment f o r  these  s e c to rs  is  exogenous, 

government wages a re  p re d ic te d  by  m odel. Our e s tim a te d  e q u a tio n  re la te s  

s ta te  and lo c a l gen e ra l government wages to  p r iv a te  nonfarm  wages and 

s a la r ie s  p e r  manhour w ith  an e la s t i c i t y  o f  1 .1 0 . S ta te  and lo c a l  govern

ment r e la t iv e  wages, in  f a c t ,  f e l l  r e la t iv e  to  th e  p r iv a te  s e c to r  from  

1972-1975 le a d in g  to  a 3 .3  b i l l i o n  o v e re s tim a te  f o r  s e c to r  55 in  1975,

Labor Compensation f o r  th e  p r iv a te  economy shown in  th e  second 

pane l o f  Tab le  X-5 is  n o t a f fe c te d  by  t h is  problem  and had o n ly  a 3 .8  

b i l l i o n  d isc re p a n cy . One may a sk , in  v iew  o f  th e  e r ro rs  s t i l l  a p p a re n t, 

why, i f  "wages" and manhours a re  exogenous, is  th e re  any e r r o r  a t  a l l?

P a rt o f  th e  answer is  th a t  employee manhours f o r  the  50 income s e c to rs  

and "com pensation p e r manhour" are  n o t th e  exogenous f ig u re s  e n te re d  in to  

th e  r e a l and p rice -w age  m odels. F o r th e  r e a l m odel, f o r  exam ple, a s in g le  

number covers a la rg e  amount o f  manhours in  th e  F inance and S e rv ice  S e c to r; 

the  income model must d iv id e  these  manhours among th e  te n  in c lu d e d  tw o- 

d i g i t  in d u s try  se c to rs  and a ls o  s p l i t  o f f  th e  manhours f o r  s e lf-e m p lo y e d .
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Because wages d i f f e r  by tw o - d ig i t  s e c to r ,  s m a ll e r ro rs  

may a r is e  from  e i th e r  o f  these o p e ra tio n s . In  th e  p rice -w a g e  m odel, the  

BLS h o u r ly  ea rn ings  indexes a re  read  in ,  b u t the  BLS-to-BEA wage b r id g e  

equ a tio n s  a re  a t  work and may e r r  (see Chapter V , S e c tio n  4 ) .  The 3 .8  

b i l l i o n  d o l la r  e r ro r  th a t  shows up f o r  1974 (pane l 2 , l i n e  2) is  p ro b a b ly  

s l i g h t l y  too  h ig h  to  be a r e s u l t  o f  these  c o n s id e ra t io n s , b u t  t ra c k in g  

down the  e xa c t source has been postponed in  v ie w  o f  more im p o rta n t problem s 

in  the  ta b le .

Looking  a g a in  a t  th e  pan e l la b e le d  " A l l  I n d u s t r ie s , "  we see th a t  

in d i r e c t  bus iness  taxes and c a p i ta l  consum ption a llow ances show no 

p a r t ic u la r  problem  a t  th e  aggrega te  le v e l .  The CCA e s tim a te s  show a 

s l ig h t  n e g a tiv e  b ia s  by  1975; b u t  a l te r n a t iv e  model runs e x te n d in g  beyond

1975 show the  percen tage e r r o r  to  rem ain n e a r ly  th e  same as f o r  1976.

For th e  p r iv a te  economy, most o f  the  e r r o r  in  t o t a l  GPO in  each y e a r 

is  co n ce n tra te d  in  the  p r o p r ie to r  income and o th e r  p ro p e r ty  income com

ponen ts . The p r o p r ie to r  f ig u re s  a re  "se m i" re s id u a ls  s in c e  o u r equa tions 

in  C hapter V I  use In  t h e i r  d e r iv a t io n  b o th  th e  non-wage income o f  the  

a p p ro p r ia te  s e c to r  and th e  wage r a te .  The o th e r  p ro p e r ty  income f ig u r e  

is  e n t i r e ly  a re s id u a l and i t  in c lu d e s  c o rp o ra te  p r o f i t s ,  n e t in te r e s t ,  

in v e n to ry  v a lu a t io n  a d ju s tm e n t, and bus iness  t ra n s fe r s .

The row f o r  O ther p ro p e r ty  income f o r  the  p r iv a te  economy shows 

e r ro rs  between 1 .3  and 3 .0  p e rc e n t; a s a t is fa c to r y  perform ance c o n s id e r in g  

th a t  th e y  a re  o b ta in e d  as re s id u a ls .  Th is  fo r tu i to u s  r e s u l t s ,  however, 

stems from  o f f s e t t in g  e r ro rs  as we see when we lo o k  a t  th e  p re d ic t io n s  

f o r  the  in d u s t ry  d iv is io n s .  By and la rg e ,  th e  m a jo r o f fs e ts  a re  th e
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la rg e  o v e rp re d ic t io n  f o r  M a n u fa c tu rin g  (1974 and 1975) and underpre

d ic t io n s  f o r  C o n tra c t c o n s tru c t io n ,  T rade, and S e rv ic e s .

S ince most o f  th e  o th e r  6F0 c o m p o n e n ts  a re  reasonab ly  c lo s e  to  

t h e i r  a c tu a l v a lu e s , we can s h i f t  o u r a t te n t io n  to  th e  e r ro rs  in  p re 

d ic t in g  t o t a l  GPO in  th e  v a r io u s  in d u s t r ie s .  As a gen e ra l s ta te m e n t, 

the  e r ro rs  in ,  say , Trade and M a n u fa c tu rin g  are  n o t n e c e s s a r ily  f a t a l  

fla w s  in  a model e x p la in in g  aggregate incom es, s in c e  some p o r t io n s  o f  

these  e r ro rs  a re  in te rd e p e n d e n t. An unders ta tem ent o f  w h o le sa le  tra d e  

m argins causes an unders ta tem en t o f  the  c o s t o f  m a te r ia ls  in  m anu factu r

in g  and leads to  a co rre spond ing  ove rs ta te m en t o f  incomes, g ive n  a c tu a l 

m a n u fa c tu rin g  p r ic e s .

In  M a n u fa c tu rin g , th e  model does q u ite  w e l l  i n  p re d ic t in g  t o t a l  

GPO f o r  Tobacco ( 9 ) ,  T e x t i le  M i l l  P roducts (1 0 ) ,  A ppare l (1 1 ) ,  Rubber 

and M isce llan eous  P roducts  (1 8 ) ,  L e a th e r and L e a th e r P roducts  (1 9 ) ,  

M achinery (24 and 25) , and M isce lla n e o u s  M a n u fa c tu rin g . The most 

im p o rta n t problems occu rred  in  th re e  nondurab le  goods in d u s t r ie s :  Food 

( 8) ,  Paper (1 4 ) ,  and Chemicals (16) and two d u ra b le  goods in d u s t r ie s :  

F a b ric a te d  M e ta ls  (22) and M oto r V e h ic le s  ( 6) .  In  Food, th e  o ve rp re 

d ic t io n  o f  GPO by 7.0 b i l l i o n  d o l la rs  in  1975 is  c o n s is te n t  w ith  th e  

u n d e rp re d ic t io n  o f  p r ic e s  f o r  s e v e ra l m anufactured food  item s w h ich  we 

saw in  Tab le  X -2 .

The p roba b le  sources o f  much o f  t h is  e r r o r  ( f o r  1975) a re  in  Meat 

p rodu c ts  (24) and Bakery p rodu c ts  (2 8 )•  The e r r o r  f o r  th e  l a t t e r  i s  

d is c o n c e r t in g  g iven  the  fa c t  th a t  th e  p r ic e  o f  G ra in  m i l l  p ro d u c ts  (27) 

was p re d ic te d  v e ry  c lo s e ly  by  th e  m odel. The re p o rte d  p r ic e  o f  confec

t io n e ry  p rodu c ts  is  a ls o  h ig h  g iven  th a t  th e  in p u t  co s ts  were c a lc u la te d
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w ith  a c tu a l p r ic e s  f o r  two im p o rta n t in p u ts :  Sugar and Cocoa beans, I  

suspect th e re  a re  d e f in i t io n a l  problem s th a t  make th e  o u tp u t and in p u t  

p r ic e s  f o r  t h is  s e c to r  n o t w e l l  matched.

For Paper (16) what we a re  see ing  In  th e  1975 GPO is  p ro b a b ly  th e  

r e s u l t  o f  e x tra o rd in a ry  p r ic e s  f o r  INFORUM s e c to r  52 , Paper p ro d u c ts , nec. 

The reade r may r e fe r  back to  Tab le  X-2 to  f in d  o u r s u b s ta n t ia l underpre

d ic t io n  f o r  t h is  p r ic e ,  g iv e n  exogenous p r ic e s  fo r  pulpwood and reasonab le  

p r ic e  p re d ic t io n s  f o r  paper and paperboard . The In p u ts  and o u tp u ts  f o r  

paper a re  homogenous enough th a t  o u r in p u t-o u tp u t  assum ptions shou ld  

w ork reasonab le  w e l l  f o r  t h is  in d u s try .  The e r r o r  shown h e re  s t ro n g ly  

suggests the  p o s s ib i l i t y  th a t  the  BLS p r ic e  indexes were n o t accu ra te  

measures o f  th e  tra n s a c tio n s  p r ic e s  o ve r t h is  p e r io d .

We cannot come to  th e  same c o n c lu s io n  in  re g a rd  to  th e  Chemicals 

In d u s try  (1 6 )•  In  s p i te  o f  some s p e c ia l ad jus tm en t to  e n te r  crude ( ra th e r  

than  re f in e d )  p e tro le u m  p r ic e s  in to  th e  in p u t  c o s ts  o f  s e v e ra l o f  these 

s e c to rs ,  th e  model is  o b v io u s ly  n o t r e f le c t in g  the  p r ic e s  o f  pe tro le um  

fe e d s to c k s . What b ia se s  in  p ro je c te d  gross revenues th a t  may r e s u l t  

from  im prope r w e ig h tin g  o f  the  BLS c o l le c te d  p r ic e  da ta  on chem ica l 

o u tp u ts  cannot be determ ined a t  t h is  p o in t .

F o r F a b ric a te d  m eta ls  (22) we show th e  la rg e  e r r o r  in  th e  GPO p re 

d ic t io n  to  w h ich  we re fe r re d  in  the  p re v io u s  s e c t io n .  As s ta te d  th e n , 

the  in p u t  c o s t indexes have been checked c a r e fu l ly  a g a in s t th e  BEA in p u t  

c o s t c o m p ila t io n s  used fo r  t h e i r  d o u b le -d e f la t io n  w o rk . A g a in , f o r  t h is  

s e c to r ,  ou r c o n c lu s io n  is  th a t  th e  p u b lis h e d  p r ic e s  indexes were n o t 

a c c u ra te ly  r e f le c t in g  tra n s a c tio n s  p r ic e s  f o r  a number o f  p rodu c ts  in  

t h is  s e c to r .
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No e f f o r t  has been made to  t r a c k  down the  source o f  th e  e r r o r  f o r  

M o to r V e h ic le s  (2 6 )•  The BEA v a lu e  f o r  6F0 is  s u b je c t to  e r ro rs  a r is in g  

from  th e  e n te rp r is e -e s ta b lis h m e n t ad jus tm en t procedure  and FRB-based 

r e a l o u tp u t (on th e  d e r iv e d  number o f  au tom ob iles  produced) f ig u re s  may 

n o t have moved a "c o n s ta n t d o l la r "  p ro d u c tio n  in d e x  o f  th e  e n t i r e  SIC 371 

in d u s t ry .

In  summary, the  jo b  o f  im p rov ing  th e  re s u lts  f o r  th e  in d u s t ry  in 

come d is t r ib u t io n s  w ould  be made s im p le r  i f  we cou ld  p o in t  to  a s in g le  

source o f  th e  e r r o r .  U n fo r tu n a te ly ,  th e  e r ro rs  th a t  rem ain d e r iv e  from  

a g g re g a tio n  problem s in  th e  ta b le ,  o u r  assum ption th a t  a s in g le  p r ic e  

in  th e  a p p ro p r ia te  in p u t  c o s t f o r  a l l  buye rs in  a s in g le  row, and what 

appears to  be d e v ia t io n s  o f  p u b lis h e d  p r ic e s  from  tra n s a c tio n s  p r ic e s  

f o r  c e r ta in  m a n u fa c tu rin g  s e c to rs .  Th is  l a t t e r  p rob lem  may n o t be as 

apparen t when th is  procedure  is  te s te d  a g a in s t fu tu re  d a ta .

Endogenous P r ic e s

In  Tab le  X-6  we in s e r t  the  p r ic e s  and wages from  s im u la t io n  (2) 

("exog-w age") o f  p re v io u s  s e c t io n :  p r ic e s  a re  endogenous and wages are  

a g a in  f ix e d .  The s l i g h t l y  g re a te r  e r ro rs  ( th a n  in  Tab le  X -5 ) f o r  in 

d i r e c t  bus iness  taxes and CCA stem from  th e  s l i g h t l y  lo w e r aggrega te  p r ic e  

le v e l  th a t  was genera ted  f o r  t h is  ru n . The s ig n i f ic a n t  u n d e rp re d ic t io n  

f o r  O ther p ro p e rty  income in  1975 stems la r g e ly  from  W holesale and R e ta i l  

T rade. The prob lem  in  tra d e  we w i l l  d iscu ss  b r i e f l y  be low .

A rem arkab le  fe a tu re  o f  th e  ta b le  is  th e  d ra m a tic  improvement ( r e la 

t iv e  to  Tab le  X -5) in  the  p re d ic t io n  o f  th e  GPO components f o r  manufac

t u r in g ,  e s p e c ia l ly  f o r  nondu rab les . The u n d e rp re d ic t io n  o f  t o t a l  GPO f o r  

du rab les  p ro b a b ly  r e f le c t s  th e  weakness o f  th e  c o n tro ls  dummy v a r ia b le s



TABLE X-6
PREDI CTI ON ERRORS FOR COMPONENTS OF

INCOMES CALCULATED W I T H :  PREDICTED

19 72 1973

ACTUAL ACTUAL PRED

ALL I N D U S T R I E S .  TOTAL 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI RE C T BUSINESS TAXES 
CAP .  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

1 1 6 9 . 4
7 1 5 . 1  
1 1 1 . 0

’ ? ? : !
1 6 7 . 1

1 3 0 4 . 0
7 9 9 . 1
1 2 0 . 2
1 0 9 . 4  

9 2 . 8
1 8 2 . 4

1 3 2 0 . 0  
8 €3  . 2  
1 1 8 . 2

’ « : ?
1 8 B . 3

PRIVATE ECONOMY ( DOMESTI C)  
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

’ ? ? ! : !
1 1 0 . 9
1 0 0 . 5

15 7 . 8

' M : t
1 2 0 . 1
1 0 9 . 4

1 J H : *  
1 1 8 . 2  
1 1 1 . 3

AGR1 CULTURE» FOR EST RY. KFI  SHERI  
6R0SS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOHE 
OTHER PROPERTY INCOME

3 5 . 4  
6 . 3  
2 . 2  
5 . 9  

2 0 . 8  
. 2

* » : !
2 . 3  
6 . 6

3 5 . 1
2 . 4

2 . 2
6 . 2

3 9 . 6
4 . 2

M INI NG
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI RE C T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

1 8 . 9

? : ?
4 . 7

. 0
4 . 9

2 1 . 4

? : ?
4 . 8
- . 1
6 . 2

2 3 . 8

! : i  
4 . 8  

.  4
8 . 3

CONTRACT CONSTRUCTION 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI RE C T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

5 6 . 6  
4 3 . 0  

1 . 1
3 . 0
7 . 0  
2 . 5

6 3 . 3
4 8 . 4  

1 . 2
3 . 5
7 . 8
2 . 4

61 . 9  
4 9 . 6  

1 . 0  
4 . 0  
6 . 5  

. 7

MANUFACTURING 
GRCSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N D I R E C T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

2 B B . 7
2 0 3 . 3

1 9 . 1
2 4 . 8

1 . 9
3 9 . 6

3 2 1 . 8
2 2 9 . 9  

2 0 . 1

4 3 . 2

3 1 6 . 6
2 2 9 . 3

1 8 . 2

z l : i
3 9 . 3

GROSS PRODUCT O R I G I NA T I N G  1 9 7 3 - 7 5

P R I C E S , ACTUAL WAGES

197 4 1 9 7 5

DI FF ACTUAL PRED D I F F ACTUAL PRED D I F F

1 6 . 0

A : l

5 . 9

1 4 0 6 . 5
8 7 5 . 8
1 2 8 . 4

' « : »
1 9 3 . 1

1 4 1 8 . 4

’ I J : !
1 9 4 . 6

1 1 . 9

- W

2 l o
1 . 6

1 5 1 1 . 9

? i i : ?

, ? i : f
2 1 9 . 0

1 4 9 5 . 4
9 3 5 . 9
1 3 5 . 8

’ l ! : !
2 0 2 . 0

- 1 6 . 5
7 . 1

- 2 . 9

h i
- 1 7 . 0

’ 1 : 8
- 1 . 9

’ H I : *
1 2 8 . 3

m

• H I : ?
1 2 6 . 7

’ 1 1 : 8
1 8 3 . 8

- 1 . 6
. 4

2 . 0
6 . 6

’ » W : i
1 3 8 . 6

1 ! : ?
2 0 7 . 6

1 3 5 . 8
1 2 9 . 4

9 2 . 3
1 9 1 . 2

- 2 . 8
- 3 . 4

- . 3
- 1 6 . 4

-H
* 

1 
1 

■*
«'

5 i : t
2 . 4
7 . 9

H ' A

« : l
2 . 3
7 . 1

5 t : S

V A

6 . 0
. 4

5 4 . 8
9 . 1
2 . 5

5 6 . 6
1 1 . 7  

2 . 4  
8 . 0

3 S : $

h i
- . 1
- . 6

2 . 3

- . 0
. 5

2 . 0

3 1 . 8  
1 0 . 5

2 . 5
5 . 4
1 . 5

1 1 . 9

1 . 7
5 . 0

. 6
1 8 . 0

- . 3
- . 9
6 .0

3 7 . 6

’ l:S
5 . 8
1 . 7

1 4 . 5

H :i
1 . 8

5 : ?
1 9 . 6

3 . 0

- l l o
5 . 0

i 
i 

i H :!
1 . 3  
4 . 0  
7 . 6
2 . 4

13:8
I:}
5 . 3

- 1 . 5
- 2 . 3
- 3 . 9

* 8 : 1
1 . 4

J :i
3 . 4

IS:!
1:1
6 . 5

. 6

- J : S
- . 2

. 1
- . 5

- 2 . 9

IA 
( 

f*> 
1 

1 
1

3 3 4 . 3
2 4 9 . 4  

2 0 . 2

*?:&
3 3 . 2

3 3 6 . 9
2 5 0 . 6

1 9 . 1

J ! : i
3 3 . 7

2 . 7
1 . 2

- 1 . 1

. 5

3 4 6 . 0
2 5 1 . 4

2 0 . 8

3 ! : f
3 9 . 8

3 3 9 . 1
2 5 2 . 6

2 0 . 0
3 3 . 4

2 . 4
3 0 . 7

- 7 . 0
1 . 2
- . 8
1 . 6

. 2
- 9 . 1



TABLE X-6 ( C O N T . )

PREDI CTI ON ERRORS FOR COMPONENTS OF 6R0SS PRODUCT 0 R I 6 1 N A T 1 N 6  1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED P R I C E S ,  ACTUAL WA6ES

19  72 

ACTUAL ACTUAL

1 973

PRED DI FF

1 9 7 4  

ACTUAL PRED D I F F

1 9 7 5

ACTUAL PRED D I FF

7 NONDURABLE GOODS
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

b DURABLE GOODS
GROSS PRODUCT O R IG I N A T I N G  
LABOR COMPENSATION 
I NDI RECT BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

9 TRANSPORTATION
GROSS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION 
INDI RECT BUSINESS t AXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

10 COMMUNICATION
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I NDI RECT BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

11 EL ECTRI C. GAS S SANITARY 
6R0SS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I NDI RECT  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

12 WHOLESALE AND R E T A I L  TRADE 
GROSS PRODUCT O R I GI N AT I N G 
LABOR COMPENSATION 
I NDI RECT  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

116.8 
7 6 . 5  
1 4 . 6  10.1 

.6 
1 5 . 0

1 7 1 . 9  
12 6.8 

4 . 4

’ fci
2 4 . 6

1 2 7 . 5
6 3 . 3
1 5 . 3
1 1 . 3  

. 7
1 6 . 9

1 9 4 . 3
1 4 6 . 6

4 . 6

M : i
2 6 . 2

1 9 4 . 9
1 4 6 . 0

3 . 9

’ 5:1
2 6 . 1

- 5 .

- 1.

- 3 . 8

.6
- . 5
- . 9

-.1

1 3 6 . 1
9 0 . 1
1 5 . 1  12.0

. 7
1 8 . 1

1 9 8 . 2
1 5 9 . 2  

5 . 1

1 5 . 1

1 3 3 . 5

\ l : l
1 2 . 3

.0
1 6 . 5

2 0 3 . 4
1 6 0 . 7

4 . 3

’ 1:8
1 7 . 2

• 2 . 5
- . 3
- . 3

. 4
- . 7•1.6

5 . 2

- .8

2.1

1 4 2 . 4

> 2 . 9
. 920.1

Hi:S
5 . 4

’ » : !
1 9 . 7

1 3 8 . 7
9 2 . 0
1 5 . 2
1 3 . 2  .0
1 8 . 2

2 0 0 . 4
1 6 0 . 5  

4 . 8

*2:2
1 2 . 5

- 3 . 7

Jfci
2 . 9
6 . 3
1 . 5
3 . 6

5 1 . 3
3 6 . 6

3 . 1
6 . 4

1 : 1

11:2
3 . 1
6 . 7

1:1
: i

ill
h \

2:1
H:l

3 . 4
6 . 9

1 : 1

. 1
- . 4
- . 0-.8

m
7 . 8

3:1
* 1 : 1

7 . 4

1:2

. 9

- . 3

: i

2 9 . 4  
1 4 . 6

4 . 0  
5 . 6

. 0
5 . 1

f i : I
4 . 2
6 . 5

. 0
5 . 7

H : i
3 . 9
6 . 2

. 0
6 . 5

:i
- . 3
- . 3
- . 0

. 9

15:1
4 . 4
7 * l. 0
5 . 8

W : l
4 . 1
6 . 8

. 0
7 . 0

. 9

. 6
-  • 4 
- . 4  
- . 0  
1 . 2

» W
4 . 7
8 . 0

. 0
6 . 4

U : l
4 . 1

. 0
5 . 5

? : l
- . 6
- . 8
- . 0
- . 9

2 8.0 
9 . 3  
4 . 2  
6 . 1  *

3 0 . 5
1 0 . 3

4 . 6
7 . 0J

M
6 . 8

- . 8
- . 2.  n

M
7 . 7

4 . 2
7 . 5A

l - A
- . 8

« : !
5 . 5
8 . 8

m
4 » 6
8 . J

1:1
- . 9
- . 6.  j• J

8 . 0 8 . 2
.  3

9 . 9 1 . 7
• C

7 . 0
•

1 0 . 3 3 . 3
• c

1 0 . 6
O *1

1 3 . 3
• c

2 . 8

2 0 1 . 2  
1 1 5 . 4  

4 0 . 1  
1 1 . 2  
1 4 . 0  
2 0 . 5

2 2 3 . 8
1 2 8 . 8  

4 4 . 3  
1 1 . 6
1 5 . 5
2 3 . 5

2 2 9 . 7
1 2 6 . 5

4 6 . 3
1 2 . 4  
1 8 . 0
2 4 . 5

5 . 9
- . 3
2 . 0

. 8
2 . 4
1 . 0

2 4 2 . 9
1 4 2 . 7

4 8 . 0
1 2 . 7
1 5 . 7  
2 3 . 9

2 4 0 . 8
1 4 0 . 0

4 9 . 2
1 3 . 3  
1 5 . 7  
2 2 . 6

- 2 . 2

V.S ?|l:l
5 3 . 1  
1 4 . 0  
1 7 . 6
3 4 . 2

2 5 3 . 6
1 5 2 . 3

5 M
- 1 8 . 8

: I : S1• f
- . 0

- 1 . 2

1 J t O
1 7 . 1
1 8 . 3

o f
*  • 6 

- 1 5 . 9

<y>to



TABLE X-6 ( C O N T . )

13

14

15

16

. PRE DI CTI ON ERRORS FOR COMPONENTS OF GROSS PRODUCT O RI G I N AT I N G 1 9 7 3 - 7 5

INCOMES CALCULATED WI T H : PREDICTED PRICES ,  a c t u a l WAGES

19 72 1973 1 9 74 1 9 7 5

ACTUAL ACTUAL PRED DI FF ACTUAL PRED D I F F ACTUAL PRED DI FF

FI NANCE.  INSURANCE & REAL EST
6R0SS PRODUCT O RI G I N AT I N G 16 8 . 6 1 7 9 . 2 1 8 4 . 3 5 . 1 1 9 3 . 2 1 9 7 . 2 4 . 0 2 0 9 . 4 2 1 3 . 5 4 . 1
LABOR COMPENSATION 3 8 . 1 4 2 . 3 * ? • § . 2 4 6 . 3 4 6 . 3 . 0 5 0 .  5 4 8 . 5 - 1 . 6
I NDI REC T BUSINESS TAXES 3 2 . 0 3 4 . 3 3 4 . 2 - . 1 3 6 . 6 3 7 . 4 . 8 3 9 . 4 4 1 . 1 1 . 6
CAP.  CONSUMPTION ALLOU. 2 4 . 9 2 7 . 2 2 7 . 6 . 5 2 9 . 7 2 9 . 4 - . 3 3 2 . 2 3 1 . 2 - 1 . 0
PROPRIETOR INCOME 4 . 6 3 . 1 . 4 2 . 6 1 . 6 2 * 4 2 * f . 3
OTHER PROPERTY INCOME 6 9 . 0 7 2 . 3 7 6 . 4 4 . 1 7 9 . 0 8 1 . 4 2 . 5 8 5 . 3 9 0 . 0 4 . 8

SERVICES
GROSS PRODUCT O R I G I N A T I N G 1 3 * .  5 1 5 0 . 5 1 4 8 . 0 - 2 . 5 1 6 5 . 7 1 6 2 . 2 - 3 . 5 1 8 1 . 8 1 7 8 . 7 - 3 . 1
LABOR COMPENSATION 9 2 . 9 1 0 4 . 6 1 0 4 . 9 . 3 1 1 7 . 6 1 1 8 . 5 . 9 1 3 0 . 0 1 2 7 . 9 - 2 . 1
I N DI REC T BUSINESS TAXES 3 * 8 4 . 1 - . 4 4 * 2 •  9 t 4 . 8 4 . 6 - • 2CAP.  CONSUMPTION ALLOW. 8 . 0 9 . 2 9 . 1 - . 1 1 0 . 1 9 . 7 5 1 1 . 5 1 0 . 3 - 1 . 1
PROPRIETOR INCOME 2 5  . 4 2 7 . 3 2 6 . 2 - 1 . 0 2 8 . 1 2 6 . 0 - 2  • 1 3 0 . 0 2 9 , 9 - . 1
OTHER PROPERTY INCOME 4 . 4 5 . 4 4 . 1 - 1 . 3 5 . 3 3 . 9 - 1 . 4 5 . 5 5 . 9 . 4

GOVERNMENT AND GOVERNMENT ENT
GROSS PRODUCT O R I G I N A T I N G 1 5 4 . 9 1 6 6 . 5 1 6 8 . 5 2 . 0 1 8 2 . 1 1 8 7 . 6 5 . 5 2 0 0 . 6 2 0 6 . 6 6 . 0
LABOR COMPENSATION 15 2 . 5 1 6 5 . 8 1 6 7 . 9 2 . 1 1 8 0 . 6 1 8 6 . 2 5 . 6 1 9 9 . 7 2 0 5 . 8 6 . 0
I N DI REC T BUSINESS TAXES . 1 . 1 . 0 - . 1 .1 •  0 - . 1 . 1 . 0 - . 1
CAP.  CONSUMPTION ALLOW. • 8 • 8 •Q • 8 • Q • 8 . 0 . 0 • Q •  0
PROPRIETOR INCOME . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 • a
OTHER PROPERTY INCOME 2 . 3 . 6 . 6 . 0 1 . 4 1 . 4 . 0 . 8 . 8 . 0

REST OF THE WORLD
GROSS PRODUCT O R I G I N A T I N G . 0 . 0 ’ • 1 ’ • 1 . 0 9 * 5 9 . 5 . 0 1 0 . 0 1 0 . 0
LABOR COMPENSATION . 0 . 0 . 0 . 0 . 0 . 0 • 0 . 0 •Q . 0
I ND IR EC T  BUSINESS TAXES . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
CAP.  CONSUMPTION ALLOW. • 8 •  y • Q • 9 •Q • 6 . 0 • Q . 0 •QPROPRIETOR INCOME . 0 •  y • 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
OTHER PROPERTY INCOME . 0 • u 9 . 1 9 . 1 . 0 9 . 5 9 . 5 . 0 1 0 . 0 1 0 . 0

4S
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Co



TAB IE X-6 ( C O N T . )

PRE DI CTI ON ERRORS FOR GPO COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED PRICES * ACTUAL WAGES

19 72 
ACTUAL ACTUAL

1V73

PRED D1FF

1 97 4 

ACTUAL PRED D I F F

1 9 7 5

ACTUAL PRED D IF F

FARMS
6R0SS PRODUCT O RI G IN AT I NG  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

AGRICULTURAL S E RV IC E S.  FOREST 
6R0SS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION 
I N DI R EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

METAL M I NI N G 
GROSS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

COAL M 1N IN 6  
6R0SS PRODUCT 0 R I 6 I N A T I N 6  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

CRUDE PETROLEUM 8 NATURAL GAS 
6R0SS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

MI NI NG AND QUARRYING OF NON ME 
GROSS PRODUCT O R I GI N AT I N G 
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

3 2 . 0  
4 . 5  
2.1 
5 . 4  

2 0. 0 -.0

J.3
1 . 7
.1
. 5

:S

I:?  • 2
-:8
-.2

3 . 1

. 4

.0

. 3

1 2 . 3
3 . 2

3 . 6
-.1
4 . 4

2.3

. 5

.1

. 3

1.

4 8 . 4  
6.1
hi

2 8 . 4  
4 . 3

.2

. 5

. 9.2

U.2

. 2

6 . 7
3 . 0

:)
2 * 3

5:3
8 ■A

3 . 1

1: l
: *
. 7

5 4 . 9
8 . 2
2.2
6 .6

3 3 . 4
4 . 5

1:5
.1
.6

2.0
. 4

?:i
.2

• 4

6 . 4
2 . 9
.1
.6
.0

2 . 8

!:»
1 4 ?4

3 . 2
1.6

.1

. 5

.0
1 .0

6 . 4
2 . 2
- .1
- . 8
4 . 9.2

1 :8
- . 0

.0

.1

.1

=:J-.1
• 5 

4 :8
5 ? 8

.1
-:S

. 3

* 8:8
h i

2 8 . 6
4 . 8

.2

-A
i . ;

2 7 . 0
5 . 9

M
.0

1 5 . 8

3 . 7
1 . 7  

.1 .5

i : i
-.1
- . 5

. 7
■1.1

- . 0

. 4

.6

4*o\



TABLE X-6 ( C O N T . )

PREDI CTI ON ERRORS FOR GPO COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED WI T H ;  PREDICTED P R I C E S ,  ACTUAL WAGES

19 72 

ACTUAL

7 CONTRACT CONSTRUCTION
GROSS PRODUCT O R I G I N A T I N G  5 6 . 6
LABOR COMPENSATION 4 3 . 0
I ND IR EC T  BUSINESS TAXES 1 . 1
CAP.  CONSUMPTION ALLOW. 3 . 0

B FOOD AND KINDRED PRODUCTS
GROSS PRODUCT O R I G I N A T I N G  2 7 . 6
LABOR COMPENSATION 1 6 . 8
I NDI REC T BUSINESS TAXES 5 . 6
CAP.  CONSUMPTION ALLOW. 2 . 1
PROPRIETOR INCOME . 1
OTHER PROPERTY INCOME 2 . 9

9 TOBACCO MANUFACTURES
GROSS PRODUCT O R I G I N A T I N G  4 . 2
LABOR COMPENSATION . 7
I NDI REC T BUSINESS TAXES 2 . 3
CAP.  CONSUMPTION ALLOU.  . 2
PROPRIETOR INCOME . 0
OTHER PROPERTY INCOME 1 . 0

10 T E XT I L E MI LL  PRODUCTS
GROSS PRODUCT O R I G I N A T I N G  9 . 3
LABOP COMPENSATION 7 . 4
I N DI R EC T  BUSINESS TAXES . 2
CAP.  CONSUMPTION ALLOW. . 8
PROPRIETOR INCOME . 0
OTHER PROPERTY INCOME . 9

11 APPAREL
GROSS PRODUCT O RI G IN AT I NG  9 . 9
LABOR COMPENSATION S. 5
I N DI R EC T  BUSINESS TAXES . 1
CAP.  CONSUMPTION ALLOW. . 2
PROPRIETOR INCOME . 1
OTHER PROPERTY INCOME 1 . 0

12 LUMBER AND WOOD PRODUCTS
GROSS PRODUCT O R I G I N A T I N G  8 . 9
LABOR COMPENSATION 5 . 2
I N DI REC T BUSINESS TAXES . 2
CAP.  CONSUMPTION ALLOW. . 9
PROPRIETOR INCOME ; 6
OTHER PROPERTY INCOME 1 . 9

1 97 3  1 9 7 4

ACTUAL PRED DI FF  ACTUAL PRED

6 3 . 3
4 8 . 4

1 : 1
7 . 8
2 . 4

61 . 9  
4 9 . 6

1 : 8
6 . 5

. 7

• l : i
A

: 1 : »

l : a
7 . 6
2 . 4 1 

wo
> 

.
.

.
.

.
.

i w
5 . 6
2 . 5

. 1
2 . 2

2 6 . 1
1 7 . 9

S . S

l u i s i

3 0 . 5
1 9 . 5  

S .  6

2 : i
2 . 7

3 2 . 3
1 9 . 2

H•  I#
. 4

•  I
- 1 . 9

• u
4 . 7

4 . 4  
. 8

2 . 5  
. 2

4 . 5
. 9

2 . 4
. 2

> : 8

: 1

■•.0

4 . 9
. 9

2 . 4
. 3

5 : 1
2 . 4  

. 3

1 . 4

9 . 8

. 4

9 . 8 . 0

- : 8

1 1 . 2
8 . |

1 0 . 4

8 : i• c
. . 9  

. 0  

. 5

o VI

: : 8
. 0

. 9

. 0
1 . 7

• c
. 9
. 0
. 8

1 0 . 6
9 . 3

. 2

1 0 . 6

x

. 0 1 0 . 8
9 . 5

. 2

1 1 . 2  
9 . 7  

•  i
• c 
. 1  
. 8

. 0
1 . 0

• 1
- . 1

. 2 . 8

• 3 
. 0

1 . 0

1 1 . 2
5 . 9

. 2

3 . 3

9 . 5
5 . 9

. 2

1 . 8

- 1 . 7
. 0

- . 0

: : l
- 1 . 5

1 1 . 6
6 . 3  

. 2
1 . 4  

. 6
3 . 1

1 1 . 1
6 . 3

. 2

2 . 6

1 9 7 5

D I F F  ACTUAL PRED D I F F

3 .7
1 .9

1 : 1

$ 8 : 1

I ' A
7.0
3.4

63.2
50.3

2 : 1
6.5

.6

- 3 . 2
.1

- 2 . 9

1.8
- . 3

.3
: : l
2 .0

35.8
21.1

I : ?
.1

6 .0

37.1
20.4

? : i

71 a

.5

1.8

.2 5.5

. 4

l . l
2.4

.3

.0
1.8

.2
• C

: : o

: ?

• C
- . 1
- . 1

- . 7
- . i

.0
- . 0
- . 9

9 .7
7 : l

.9

.0

.9

10.0
8 : i

*.0
.6

.3

.5

- . 0
- . 2

1 
1

11.1 
9.4 

• 2

11.4 
9 .7  

• 2

.3 
• 3

* • 0
• 2
. i

1.2
• 3 
.0

1.2
• l

* •1
- . 0

1 
1 

1 
1 9 . 9

5 : S

1.8

.3

2.2

.4

.1
- . 0

. 4



TAB IE X-6 ( C O N T . )

PRE DI CTI ON ERRORS FOR GPO COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED PRI CE S*  ACTUAL WA6ES

14 FURNITURE AND FIXTURES 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I ND IR EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

U  PAPER AND A L L I E D  PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI RE C T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

15 P R I NT I N G AND P U B L I S H I N G  
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I ND IR EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

16 CHEMICALS AND A L L I E D  PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION
I NDI RECT  bUSI  NESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

1 7 PETROLEUM REF INI NG
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I ND IR EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

18 RUBBER AND M I S C .  P L AST IC S 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

19 72 

ACTUAL ACTUAL

197 3

PRED

1 9 7 4

D IF F ACTUAL PRED D I F F

1 9 7 5

ACTUAL PRED D I F F

4 . 8
4 . 0

.1

. 5

1 1 .0
7 . 7  

. 3

1 . 7

11:1
: i
ill

1 . 5
2 . 9  

. 6
2 . 9  

.0
5 . 2

7 . 6
2 . 9

.0-.8

9 . 0
6 . 3

. 9

. 6

i:»

5 . 3
4 . 5

.1

. 2

.0

. 4

12.1
8 . 5

. 3

2.0

l i : f  
i  :J

n
3 . 0

.0
5 . 7

5.0
3 . 0

t :8.0
- . 4

9 . 6
7 . 3

. 9.7

.0

. 7

-:S
- :8- . i.2

- . 7
- . 0
- . 0

- . 5

- . 0

- . 2

■ 1.6
-.1
::8
- . 0
- . 9

- . 6

- . 0
- . 0
- . 4

5 . 3
4 . 7

. 1

. 2

. 0

. 3

5 . 3
4 . 9

: 1
. 0
. 2

. 0

. 2
- . 0  

• 0
- . 0
- . 1

1 3 . 9
9 . 3

. 4

2 . 8

1 2 . 6
9 . 1

. 3
1 . 4

. 0
1 . 8

- 1 . 3
- . 2
- . 0
- . 0

- T l 8

. 3

’ :S
1 . 7

l!:J
. 3

1 . 7

:':8

2 5 . 0
1 6 . 1  

. 6
3 . 2

* :i

2 5 . 8
1 5 . 9

o 6
3 . 4

. 0
6 . 0

. 9
- . 2
- . 0

. 2
- . 2
1 . 0

’ I:*
. 0

1 . 5

7 . 8
3 . 6  
4 . 0
1 . 6  

. 0
- 1 . 4

- 3 . 4
- . 1
- . 4

. 1
- . 0

- 2 . 9

9 . 9  
7 . 7  
1 . 0  

. 8  

. 0  

. 4

1 0 . 1
7 . 7

. 9

. 8

. 0

. 6

. 1
- . 0
- . 1

: : 8
. 3

5 . 0
4 . 4

1 4 . 1
9 . 4

. 4

2 :»

. 3

1:J
2 . 4

3 . 4
.1

5 . 9

2:2
1:*.0

■1.2

9 . 7
7 . 5

.0

. 5

2 . 0
.0

- 1 . 5

9 . 5
7 . 3

-.1
.0

- . 0

-.1

- 1 .6
- . 3
- . 0

- 1 . 3

.1
- . 4
- . 7

* 1 . 9
- . 6
- . 0

• 1 . 4

. 7

- . 3

.2

0\
ON
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TABLE X - 6  ( C O N T . )

PRE DI CTI ON ERRORS FOR 6P0 COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5  

INCOMES CALCULATED W I T H:  PREDICTED P R I C E S ,  ACTUAL WAGES

1972

ACTUAL ACTUAL

1 97 3

PRED DI FF

1 9 7 *  

ACTUAL PRED D I F F

1 9 7 5  

ACTUAL PRED OI FF

19 LEATHER AND LEATHER PRODUCTS 
GROSS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

2U STONE, C LAY ,  AND GLASS PRODUC 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

21 PRIMARY METALS
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

22 FABRICATED METAL PRODUCTS 
GROSS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

23 MACHINERY,  EXCEPT EL ECTRI CA L 
GROSS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

24 ELECTRI CAL MACHINERY 
GROSS PRODUCT O RI G IN AT I NG  
LABOR COMPENSATION 
INDI RECT BUSINESS TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME
OTHER PROPERTY INCOME

2 . 1

2: 8
? • *

. J ‘ i i• u
.1
.0
.0

• U
.1
. 0
. 2

• U
.1
. 0

- . 0

9.9
7: l

1 0 . 9

8 : 2

1 1 . 3

8 : 3• c
1.0
.1

1.4

• c

1 : 1
1 . 4

• c
1 . 1

. 0
1 . 9

21.6
1 6 . 1

. 6
2 . 6

. 0
2 . 2

2 . 8
. 0

2 . 4

2 4 . 3
1 9 . 0

. 0
2 . 0

] ? :  I

u \
. 2

2 . 3

m

1 i f  

310

? ? : !
. 4

2 . 8

3 0 . 4  
2 2 . 7  

. 7  
2 . 9  

. 2  
3 . 8

35.1
2 6 . 8

. 7

5 : S
4 . 3

3 5 . 3
2 6 . 9

. 7
3 . 3

. 6
3 . 9

2 6 . 6  
I V .  8 

. 5

2: 8
4 . 0

! ! : ?
. 6

2 . 4
. 0

3 . 8

. 5
2 . 6

* : ?

. 3

::8  
.0 
• 0 
•  2

!o
-.8
.1
. 5

- . 7
-.1
: : l
.0
. 4

- . 4
.1

. 2

.2

.1

. 3

. 3

. 4

. 7

lo

.9

. 5

: J

. 3

1 0 . 7

.6

3 2 . 0  
2 2 . 2  

• 7 
3 . 3  

.1 
5 . 7

►3.1
19.1

.5
1.2
2 !o

3 6 . 7
3 0 . 6

3*f 
117

2 9 . 7
2 4 . 8  

. 6
2'1- . 0
1 . 7

• i  
• 0

- .1

11.A

1 . 4

2 8 . 2

2 . 9
.0

2 . 4

2 3 . 1
1 9 . 3

l l9

m
. 4

2 . 9

IS:?
. 6

5 : 1
3 . 6

" to
• :8- . 0
- . 4

. 7

- : 8
- . 0
- . 1

. 8

- 3 . 6

- : A

- I i
- 3 . 3

. 0

. 2

- . 1

2 : l

1 .2

*:?
- . 0

.4
•0

2 .0

2 . 3

2:8
. 2

10.6
8 . 4  

. 3

UA
.6

I ? : ?

. 0
3 . 5

H :8
i : I
3:7

m
.8

5 : Z
4 . 9

I!:?
.6

?:8
1 . 7

1 0 . 5
8 . 2

’ i i
. 9

J:S
2.2

H:1
u i

.0
2 . 2

l l : t  
• 8 

4 . 4

z l l

l l ’A
. 7

5:J
2 . 7

- . 0
- . 2

-.1

-.1
. 3

■1. 5

::6
- 1 . 3

- . 0
- . 0
-:1

■1.5

i : f
.0

■2.9

.0

1 .0

4s
ON



TABLE X-6 ( C O N T . )

PREDI CTI ON ERRORS FOR 6PO COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED WI T H :  PREDICTED PRICES t  ACTUAL WAGES

1 9 72 

ACTUAL ACTUAL

1V73

PRED D IF F

1 9 7 4  

ACTUAL PRED D I F F

1 9 7 5  

ACTUAL PRED DI FF

25 TRANS.  E Q U I P ,  ft ORDNANCE 
GROSS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION 
INDI REC T BUSINESS TAXES 
CAP .  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

26 MOTOR VEHI CLES
6ROSS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

27  INSTRUMENTS
6 ROSS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I NOI RECT  BUSINESS TAXES 
CAP .  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

28 M I S C .  MANUFACTURING I N DU S TR IE  
6 ROSS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION
I N D I R E C T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

29 RAILROADS
GROSS PRODUCT O R IG I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

3U LOCAL« SUBURBAN. K HIGHWAY PA 
GROSS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

j 6. 1
4 . 0

. 6

. 3

i f : ?
. 82.0

6.
5.

•
.5
.0

1.1

4 . 9

s: i
. 3
.1
.8

10.3
7 . 8

. 5
1.6
.0
. 3

3 . 42.2

. 2

. 5

16. 4
15.1

. 5

- . 0

i i  : l  
1.0 
2 .0
«:8

7 . 6

* : ?
.6
.0

1 .0

5 .
4if

. 3

.1

. 8

1 1 . 5
9 . 4

1 : i  
.0 .2

3 . 4
2 . 3

1 7 . 4
1 5 . 1

. 5

’ :8
. 5

f i : t
. 5

2 . 2

.0
1 . 7

* : ¥

!o
1.0

1 2 . 3
9 . 1

11)

•  6 
. 2
: !

’ :8
- .1

. 5

-:8
- . 6

-:S

- i i
- . 0
- . 0

. 7

. 2

.0
•8.0
.1
. 3

. 8

. 3

:2
.0
. 9

. 2.1

.0

.1

.1.1

1 6 . 1
1 6 . 2

. 6

- : 8
- 1.2

mi . i
2 . 4

7 . 9

.6

.0

.6

5 . 1

. 4

.1.2

*2*310.2
1 *6

3 . 72.5

.2

.6

1 8 . 7
1 6 . 6

. 5

.1

U : i
. 5

2 .6
: ?

9 .
6.

•
. 7
.0

1 .6

5 . 7
4 . 4

,:8
1 3 . 0

9 . 9

1*8
.0
.8

3 . 7
2 . 4

. 2

. 5

1 8 . 4
1 7 . 5

• k
? ?

. 7 1

i i : ?
1 . 1

H

2 . 9
- • 9

2

1 . 6 - 1

2 * 1 8
6

1 . 1 1

5 . 5 5
4 . 3

: 1  
•  1

4

. 8 1

1 1 * 5 13
1 0 . 2

. 6
9

1 . 6
. 0

1

- . 9 1

3 . 9 3
2 . 7  

• 2 
• 2 
. 2  
. 6

2

•  9 
. 8.6

1 . 7>2 0 
9

. 7

.0

.0

• v

: i

- 3

-2

o>
oo



TABLE X-6 ( C O N T . )

PRE DI CTI ON ERRORS FOR 6 P0  COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED P R I C E S ,  ACTUAL WAGES

31

32

SS

34

35

36

1 972 1973 1 97 4

ACTUAL ACTUAL PRED D IF F ACTUAL PRED DI

TRUCKING AND WAREHOUSING
GROSS PRODUCT O R I G I NA T I N G 1 9 . 4 2 1 . 7 2 2 . 1 . 4 2 3 . 5 2 3 . 1 _
LABOR COMPENSATION 1 ? * ? 1 4 . 8 1 5 . 0 . 2 i f .  ? 1 6 . 4
I N DI REC T BUSINESS TAXES 1 . 1 1 . 1 1 . 2 - . 0 U 2 1 . 2
CAP.  CONSUMPTION ALLOW. 2 . 1 2 . 3 2 . 3 . 0 2 . 7 ? . 5PROPRIETOR INCOME 1 . 2 1 . 4 1 . 4 . 1 1 . 5 1 . 4 _
OTHER PROPERTY INCOME 2 . 1 2 . 1 2 . 2 . 2 2 . 2 1 . 5 -

WATER TRANSPORTATION
GROSS PRODUCT 0 R I 6 I N A T I N 6 2 . 7 3 . 0 3 . 0 - . 0 3 . 6 3 . 2 -
LABOR COMPENSATION 2 . 3 2 . 6 2 . 6 . 0 2 . 8 2 . 9
I ND IR EC T  BUSINESS TAXES . 1 . 1 . 1 ~.Q . 1 . 1
CAP.  CONSUMPTION ALLOW. . 4 . 4 . 4 - . 0 . 4 . 4 —
PROPRIETOR INCOME •9 . 1 . 0 - . 1 . 1 . 0
OTHER PROPERTY INCOME - . 1 - . 1 - . 1 . 0 . 2 - . 2 -

A I R TRANSPORTATION
6R0SS PRODUCT 0 R I 6 I N A T I N 6 7 . 9 8 . 8 9 . 2 . 4 9 . 6 9 . 7
LABOR COMPENSATION 5 . 3 6 . 0 6 . 0 - . 0 6 . 5 6 . 8
I N DI REC T BUSINESS TAXES . 9 1 . 0 1 . 1 . 1 1 . 0 1 . 2
CAP.  CONSUMPTION ALLOW. M 1 . 5 1 * § - . 0 1 . Z 1 . 4 _
PROPRIETOR INCOME . 0 - . 0 . 0 . 0 - . 0 . 0
OTHER PROPERTY INCOME . 3 . 4 . 6 . 3 . 5 . 3 -

P I P E L I N E  TRANSPORTATION
GROSS PRODUCT O RI G I N AT I N G 1 . 0 • 9 1 . 0 . 1 1 * 1 1 . QLABOR COMPENSATION . 2 . 2 . 2 - . 0 . 3 :  3 —
I ND IR EC T  BUSINESS TAXES . 1 . 1 . 1 - . 0 . 1 . 1
CAP.  CONSUMPTION ALLOW. . 3 . 3 . 3 - . 0 . 2 . 3
PROPRIETOR INCOME . 0 . 0 *Q - . 0 .0 • 0 _
OTHER PROPERTY INCOME . 4 . 4 : s IT IX -

TRANSPORTATION SERVICES
GROSS PRODUCT O R I G I N A T I N G 1 . 6 1*9 1 * 8 •0 1 * 9
LABOR COMPENSATION 1 . 1 1 . 3 1-1 -•1 1 . 6 1 . 4
I NDI REC T BUSINESS TAXES . 0 • 1 . 1 - . 0 . 1 . 1
CAP.  CONSUMPTION ALLOW. . 2 . 2 . 2 - . 0 . 4 . 2 -
PROPRIETOR INCOME . 1 . 1 . 0 - . 1 .1 . 0 _
OTHER PROPERTY INCOME . 1 e l . 3 . 2 . 2 . 2 -

TELEPHONE AND TELEGRAPH
GROSS PRODUCT O R I G I NA T I N G ? 6 * 2 3 0 . 1 3 0 . 6 . 5 3 2 . 6 3 3 . 5
LABOR COMPENSATION 1 3 . 0 1 4 . 5 1 4 . 9 . 4 1 5 . 9 1 6 . 5
I ND IR EC T  BUSINESS TAXES 3.  9 * • ! - . 3 4 . 4 4*0CAP.  CONSUMPTION ALLOW. 5 . 3 6 . 2 5 . 9 - . 3 6 . 9 6 . 5 _
PROPRIETOR INCOME .0 .0 .0 - . 0 .0 .0 _
OTHER PROPERTY INCOME 4 . 6 5 . 2 6.0 . 8 5 . 4 6 . 5 1

1 9 7 5

ACTUAL PRED D I F F

2 3 . 7

’ ? : !
3 . 1  
1 . 5
2 .2

3 . 9
3 . 0

:J
:3

9 . 9
7 . 0
1.1 
1.8

:? : *

? :f ! : !• 1 • 1
.6  . 2

:? :J

( 5 . 2  3 5 . 0
1 7 . 3  1 9 . 2

»:» I
o 0

5 . 6  4 . 9

-P-0\vO



TABLE X - 6  ( C O N T . )

PRE DI CTI ON ERRORS FOR GPO COMPONENTS BY INCONE SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED P R I C E S ,  ACTUAL WAGES

1 97 2

ACTUAL

37 RADIO AND T E L E V I S I O N  BROADCAS 
6R0SS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION
I NDI RECT  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

38 E L E C T R I C ,  GAS, AND SANITARY S 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION
I NDI RECT  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

39  WHOLESALE TRADE
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

4 0  R ET AI L  TRADE
6R0SS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

41 BANKING AND CREDIT A6ENCIES 
6R0SS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I ND IR EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

42 INSURANCE AGENTS AND BROKERS 
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I NDI REC T BUSINESS TAXES
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

8 2 . 4  
4 3 . 3  19.9 

4 . 3  
3 . 8  

11.2

118.8 
7 2 . 1  
20.1 

6 . 9  10.2 
9 . 4

1 . 7
2.

21.113.5
2 . 4
.82.1

2 . 3

ACTUAL

2 .6

l l.5

58. 5
. 3

4 . 6
7 . 0

. 4
8.2

9 4 . 0
4 9 . 1
2 1 . 7  

4 . 6  
4 . 0

1 4 . 7

1 2 9 . 8
7 9 . 7
2 2 . 6

,?:?
8 . 8

20.1
1 9 . 6

1.8
2 . 6
- . 0

- 3 . 9

>2 . 0
[ 5 . 0
2 . 4  
1 .0  
2 . 2
1 . 4

1 97 3

PRED

2 . 7

*0
.6

3 1 . 2

'3:1
6 . 8

.0
10.2

2 2 . 8

1:1
1 6 . 5

1 2 9 . 3
7 9 . 3
2 3 . 5

8 . 0

f i : l  
1 .6 
2 . 3  

. 4  
-.1

\ l : l  2.2 1.0 
2 . 2  
2 . 5

1 97 4 1 9 7 5

DI FF

1.2 • 3

i l l

ACTUAL

2 . 7

1 J? 
'.0 
. 4

PRED D I F F ACTUAL

?!. 2
. 3

1:9
7 . 0

1 0 7 . 9
5 5 . 8
22.6
i : l

1 9 . 5

1 3 5 . 0
8 7 . 0
2 5 . 4

i l l ?
4 . 4

U :?
1.8
3 . 1.0

- 4 . 9

* 1.8  16 . 6 
2 .6  
1.0 
2.0 
- . 4

1 3 1 . 2
8 5 . 8
2 5 . 1

7 . 7  
8 . 6  
4 . 0

H :»
1 . 7  
2 . 2

. 7
- 1 . 9

* 4 . 9
[ 6 . 7
2 . 4
1.0
2 . 3
2 . 4

PRED D I F F

. 3  
•  0 
• 6

- . 6
- . 4
- . 0
- . 1
- . 0
- . 1

? ! : ?  

* :  I
1 3 . 7

1 * 1
- . 3
- . 9
- . 6
- . 2
3 . 2

1 1 0 . 5
5 8 . 0
2 5 . 1

? : *
1 4 . 8

- 8 . 9  
- 1 . 7  

*  o 5 
- . 4  
2 . 2  

- 8 . 6

1 4 3 . 2
9 4 . 3
2 7 . 1

, S : S
3 . 6

- 9 . 9
. 5

- . 5

- * : i
- 7 . 3

i ! : i
1 . 9
2 . 4

. 4
- . 4

S--A
. 1

- 1 : 1
5 . 6

2 6 . 1

f :

- ? : l  
_ 11 • u 

2 . 5  
3 . 1

: l
4 . 3

'■JO



TABLE X - 6  ( C O N T . )

PRE DI CTI ON ERRORS FOR GPO COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED PRICES • ACTUAL WA6ES

43

44

45

46

47

48

197 2 1973

ACTUAL ACTUAL PRED DI F

REAL ESTATE AND COMBINATION 0
GROSS PRODUCT O R I G I N A T I N G 12 4 . 9 1 3 7 . 1 1 3 7 . 6
LABOR COMPENSATION 6 . 6 7 . 7 7.8
I N DI REC T BUSINESS TAXES 2 7 . 9 3 0 . 1 3 0 . 4
CAP.  CONSUMPTION ALLOU. 2 1 . 9 2 3 . 5 24 . 4
PROPRIETOR INCOME 1 . 8 . 9 . 9
OTHER PROPERTY INCOME 6 6 . 7 7 4 . 8 7 4 . 0 - .

HOTELS AND OTHER LODGING PLAC
GROSS PRODUCT O R I G I N A T I N G M ! • * 8 . 0
LABOR COMPENSATION 4 . 6 5 . 2 — t
INDI REC T BUSINESS TAXES • 5 . 6 . 5 — .
CAP.  CONSUMPTION ALLOW. M 1 . 2 1 . 2
PROPRIETOR INCOME • i . 0 . 4
OTHER PROPERTY INCOME . 9 . 9 . 8

PERSONAL SERVICES
6R0SS PRODUCT O R I G I N A T I N G 1 1 . 5 1 2 . 1 1 2 . 0 — #
LABOR COMPENSATION 6 .  8 7 . 3 7 . 3 .
I N DI REC T BUSINESS TAXES . 4 . 5 . 4
CAP.  CONSUMPTION ALLOW. . 9 1 . 0 1 . 0
PROPRIETOR INCOME 2 . 9 2 . 9 2 . 8 -  9
OTHER PROPERTY INCOME . 5 . S . 5

M I S C .  BUSINESS SERVICES
GROSS PRODUCT O R I G I N A T I N G 3 9 . 5 4 6 . 0 4 4 . 8 - 1 .
LABOR COMPENSATION 2 4 . 3 2 8 . 2 2 8 . 6
I N DI R EC T  BUSINESS TAXES . 5 . 5 . 5 - !
CAP.  CONSUMPTION ALLOW. 2 . 5 3 . 1
PROPRIETOR INCOME 1 0 . 6 1 2 . 0 1 1 . 5
OTHER PROPERTY INCOME 1 . 6 2 . 1 1 . 3

AUTOMOBILE REPAI R AND GARAGES
6R0SS PRODUCT O R I G I N A T I N G 6 . 4 7 . 3 7 . 5
LABOR COMPENSATION 3 . 1 3 . 5 3 . 8
I N DI REC T BUSINESS TAXES . 2 . 2 . 2 - I
CAP.  CONSUMPTION AL LOU. 1 . 7 1 * 9 2 . 0
PROPRIETOR INCOME 1 . 0 1 . 1 . 9
OTHER PROPERTY INCOME . 4 . 5 . 5 - I

AMUSEMENT AND RECREATION SERV
GROSS PRODUCT O R I G I NA T I N G 8 * 8 #•4LABOR COMPENSATION 4 . 1 5 . 2 5 . 3
I N DI REC T BUSINESS TAXES 1 . 5 1 . 7 1 . 5 . .
CAP.  CONSUMPTION ALLOW. . 9 1 . 1 1 . 1
PROPRIETOR INCOME . 3 . 4 . 4 - s
OTHER PROPERTY INCOHE . 3 . 4 . 2

1 9 7 4  

ACTUAL PRED

1 4 9 . 7
8.1

3 2 . 3
2 5 . 5

84

I :?
.6

1 . 3
- . 2
1.0

'hi
3 . 1

. 6

5 0 . 5
3 2 . 0

3 i t  
1 2 . 7  

1.8

7 . 8
3 . 8  .2
1:1.6
9 . 4
5 . 9
1.81.T

. 3

3 3 . 3
2 6 . 2

8?lS

8.6
.?

1: i  
• 9

1?:S 
i :B
2 . 9

. 4

4 8 . 3
3 2 . 2

3 . $  
12.0 

. 4

9 . 6
4 . 5

. 4

.0

hi
1 . 7
1.1

. 3

. 3

D I F F

UA1.0
. 7

- . 1
. 4

-.1

- . 5
.1

- . 0
- . 0
- . 3
- . 2

" 2 . 3.2
- . 0

• 1 . 4

1.8
. 7

- . 0
. 4
. 4
. 4

- . 2

1 9 7 5  

ACTUAL PRED

16i : I
3 4 . 9
2 7 . 5

9 i : i

D I F F

. 9

l l?
3 . 2.6

5 4 . 4
3 4 . 4  

.6
3 . 9

1 3 . 5
1 . 9

8 . 4
4 .

. 5

1i:t 
2.0 
1 . 5  .2• 6

3 6 . 5
2 7 . 8

- 2 . 5
. 6

1 . 6
. 3n

8 7 * 1 - s : ¥

’ • §  6*2 
• 6 

1 . 2

. 3

' * 1
i  lo . 1

’ 1 : 8  

i : ?

. 0

= : l1 • 1
3 . 4

. 6

• 1 
. 2  
. 1

5 2 . 5
3 3 . 7

.6
i i : l

1 . 7

1 1 . 75:f
ii!
9 . 7
6 .0
1 . 9

. 3

• 1 . 9
- . 7

.0
- . 8
- . 2
- . 2

3 . 3

. 9

■ll
.1

- . 4

4>-"J



TABLE X-6 ( C O N T . )

PRE DI CTI ON ERRORS FOR 6P0 COMPONENTS BT 1NCOMC SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED P R I C E S ( ACTUAL WAGES

1 9 72 

ACTUAL ACTUAL

197 3

PRED DI FF

197 4

ACTUAL PRED D I F F

1 9 7 5  

ACTUAL PRED D I F F

4V MEDICAL AND OTHER HEALTH SERV 
GROSS PRODUCT O R I GI N AT I N G 
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

5U EDUCATIONAL SERVI CES
GROSS PRODUCT O R I G I N A T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

51 PRIVATE HOUSEHOLDS 
GROSS PRODUCT O RI G I N AT I N G 
LABOR COMPENSATION 
I N D I R EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

52 FEDERAL -  ENTERPRISES  
GROSS PRODUCT O RI G I N AT I N G  
LABOR COMPENSATION 
i n d i r e c t  b u s i n e s s  t a x e s
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

53 STATE AND LOCAL -  ENTERPR I S 
6R0SS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION
I N D I R EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

54 FEDERAL -  GENERAL 
6R0SS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I ND IR EC T  BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME
OTHER PROPERTY INCOME

18:1
:8

4 2 . 3
2 9 . 5  

. 4  

. 8
10.6  

. 9

•8.1
. 3
.1

-:S
5 . 4
5 . 4  

.0 

.0  

.0  

.0

7 . 7
1 ° ; 5

.0

.0
- 2 . 8

9 . 7

b : l
.0
.0

3 . 4

1 . 9
1 . 9

41 . 4  
2 9 . 3  

. 3

io  r f
. 9

18:3
. 3

. 4

: b
.0
.0
.0

1 s  13

:8
.0

- 2.8

9 . 5
6 .

. 0

.0
:8
. 0
. 0

.0
3 .4

53 . ;

:8

- . 9

- . 0

- . 0
- . 0
“ : 1

.0
:8
.0
.0
.0

- . 3

.0

.0

. 2

.0

.0

.0

\ : i

:8
:8

48 .Q 
3 4 . 5  

. 4

11.*?
1.0

!I:S
. 3
.1

-:S
.6
.0

.0

: 3
.0

- 1.8

1 0 . 3

7 : i
.0
.0

3 . 1

>4. 9
S4.9

:8
:8

1 7 . 1 
>7.1

:8
:8

■ 1 . 7
. 4

- . 1

- . 2

::S
.0

- • 0
- . 4

•0

:8

.0

. 0

. 0

. 0

.0

: 8
:8

5 5 . 0
4 0 . 7

. 4

i1 :9
1 .0

. 3

i : |

- : 8

.0
- 2.0

11.0
• :8

.0

.0
2 .8

55:3
:8

5 3 . 2
4 0 . 3  

. 4  

. 8
10.8 

•  9

!l:l
A

i . 6  
.6  
.0 
.0  
.0  
. 0

1?:

.0
- 2 . 0

1 0 . 9
8.

.0
2 .8

- 1 . 7
- . 4
- . 0
::5
-.1

.0
- . 0
-:S

:8
:8

. 0

.0

■A
:8
. 0
.0

l l : l  1 
:8 
:8

. 9

. 9

:8
:8

■P*
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TABLE X - 6  ( C O N T . )

P RE DI CTI ON ERRORS FOR GPO COMPONENTS BY INCOME SECTOR 1 9 7 3 - 7 5

INCOMES CALCULATED W I T H :  PREDICTED P R I C E S » ACTUAL WAGES

1 97 2 1973

ACTUAL ACTUAL PRED DI FF

1 97 4

ACTUAL PRED D I F F

1 9 7 5

ACTUAL PRED D I F F

55 STATE AND LOCAL -  GENERAL 6ROSS PRODUCT O R I G I NA T I N G  
LABOR COMPENSATION 
I N DI REC T BUSINESS TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

I ! : !
.0
.0
:8

W:1.0
.0
:8

i 1 18$:? 118 
.0  
.0
:8

1 1
00
8

. 4

. 4

.0
:8 
• 0

11?$ HI 
0
80

4 .
4 .
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es tim a te d  in  the  markup e q u a tio n s : c o r re c t in g  t h is  p rob lem  p ro b a b ly  re 

q u ire s  th e  use o f  1975 d a ta . G iven th e  m agnitude o f  th e  1975 re c e s s io n , 

th e  p re d ic te d  f a l l  o f  O ther p ro p e rty  income from  17.2  to  12.5  b i l l i o n  

in  the  d u ra b le  goods s e c to r  is  n o t unreasonab le . The re p o r te d  O ther 

p ro p e r ty  income, in  f a c t ,  rose  from  15 .1  to  19 .7  b i l l i o n .

When we tu rn  to  th e  in d iv id u a l  s e c to r  r e s u l t s ,  we f in d  th e  g re a te s t 

improvement in  th e  Food s e c to r  ( 8) .  The e r r o r  in  p r e d ic t in g  GPO is  re 

duced from  7 .0  to  1 .3  b i l l i o n  d o l la r s .  In  Chem icals, th e  5 .0  b i l l i o n  

o v e re s tim a te  o f  GPO has now been reduced to  1 .1  b i l l i o n .  O bv iou s ly  the  

e s t im a t io n  o f  non-wage income is  s u b s ta n t ia l ly  im proved by  re fe re n c e  to  

th e  la b o r  co s ts  o n ly  ra th e r  than  t r y in g  to  r e ly  on o u r I/O  s t ru c tu re  and 

in p u t  and o u tp u t p r ic e  indexes f o r  these s e c to rs .

The 3 .7  b i l l i o n  o v e rp re d ic t io n  o f  GPO in  1975 f o r  F a b ric a te d  H e ta ls  

is  tu rn e d  in to  an und e res tim a te  o f  l . i  b i l l i o n  when th e  p r ic e s  them selves 

a re  p re d ic te d  by  the  m odels. T h is  r e s u l t  suggests th a t  o u r "und e r p re 

d ic t io n s ”  o f  th e  1975 p r ic e s  a t  the  I/O  s e c to rs  w i th in  t h is  tw o - d ig i t  SIC 

in d u s try  a re  due b o th  to  e r ro rs  in  th e  re p o r te d  p r ic e s  and in  o u r p r ic e  

e q u a tio n s .

The la rg e s t  e r ro rs  on an a b s o lu te  b a s is  o ccu r in  the  tra d e  se c to rs  

(39 and 4 0 ) . An in te n s iv e  e f f o r t  was made to  de te rm ine  th e  p re c is e  

so u rce (s ) o f  the  u n d e rp re d ic t io n s  o f  GPO. My f i n a l  c o n c lu s io n  was th a t  

e r ro rs  were a t t r ib u ta b le  a lm ost e n t i r e ly  to  th e  p r ic e  e q u a tio n . These 

e q u a tio n s , ru n n in g  o f f  the  unemployment ra te  f o r  men 20 and o ld e r ,  s ig n i 

f i c a n t ly  u n d e rp re d ic te d  the  markup r a t io  f o r  1975. The p ro b a b le  exp lana

t io n  f o r  t h is  e r r o r  is  th a t  the  ta x  re b a te  in  m id-1975 s t imula te d  con

sumer spend ing  beyond what n o rm a lly  w ou ld  have occu rre d  g iv e n  th e
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e x t r a o r d in a r i ly  h ig h  unemployment ra te s  th a t  p re v a ile d .  The p r ic e  

markup equ a tions  e s tim a te d  th rough  1975 w i l l  be a b le  to  t e s t  t h is  

h y p o th e s is .

10 .4  Aggregate Income P re d ic t io n s ,  1973-1975

In  the  f i n a l  s tage  o f th e  income m odel, we use o u r aggregate 

fu n c t io n s  e s tim a te d  in  Chapter V I I  to  d e r iv e  c o rp o ra te  p r o f i t s  and 

r e a l d is p o s a b le  p e rso n a l income. A te s t  o f  these  equ a tions  is  g ive n  in  

Tab le  X -7 . As in  the  p re v io u s  s e c t io n ,  we a re  ta k in g  the  o u tp u t p re 

d ic t io n s  o f  the  s tanda rd  INFORUM model as exogenous f o r  1973-75, and 

a g a in , manhours a re  a c tu a l o b s e rv a tio n s  a t  th e  INFORUM 9 0 -s e c to r  le v e l  

o f  the  a g g re g a tio n . T h is  procedure is  necessary to  is o la te  e r ro rs  

s tem ing from  o u r in d u s try  income d is t r ib u t io n s  and o u r aggrega te  income 

e q u a tio n s . Thus, th e  reade r shou ld  be a r in  m ind th a t  e r ro rs  shown are  

n o t f u l l  model e r ro rs  ( r e g r e t f u l l y ) •

G iven th e  a u th o r 's  re so u rc e s , th e  e q u a tio n s  a t  t h is  p o in t  have been 

e s tim a te d  ove r o n ly  one sample p e r io d : th e  re g re s s io n s  end u n ifo rm ly  in

1973. Thus, the  1973 e r ro rs  a re , in  f a c t ,  w ith in -s a m p le  e r ro r s .  Auto

c o r r e la t io n  ad jus tm en ts  to  most equ a tions  have been made in  fo re c a s t in g  

from  th e  1972 base p e r io d . The 1974 and 1975 a c tu a l da ta  a re  p re lim in a ry ,  

taken  from  the J u ly  1976 SCB. A lth ough  re v is e d  d a ta , a t  t h is  w r i t in g ,  a re  

a v a i la b le  f o r  some components, o th e rs  a re  m is s in g  and I  w is h  to  m a in ta in  

c o n s is te n cy  w ith  the  in d u s try  GPO components.

The top  pan e l o f  th e  ta b le  shows the  d e r iv a t io n  o f  c o rp o ra te  p r o f i t s  

p lu s  IVA. The f i r s t  row is  taken  from  th e  "O th e r p ro p e r ty  incom e" aggre

gates shewn in  Tab les X-5 and X -6 . From t h is  f ig u r e  we sub t r a c t  n e t 

in te r e s t ,  r e n ta l  income, bus iness  t ra n s fe r s ,  c u r re n t  s u rp lu s  o f  govern

ment e n te rp r is e s  and add s u b s id ie s  to  o b ta in  c o rp o ra te  p r o f i t s .  W ith



Predicted vs

.1973 
Max Exog

Actual Known Wage All-on

Other property Income 
(from Industry deta il)

-  Net Interest*

-  Rental Income*

-  Business transfers -  current
surplus +

Equals: Corporate p ro fits  + IVA

182.4 178.9 188.6 186.9

52.3 52.3 52.3 52.3

31.3 31.3 31.3 31.3

1.6 1.7 2.0 1.9

97.2 93.6 103.0 101.4

* Exogenous

TABLE X-7 

Actual fo r Major Income Aggregates

Actual

1974 
Max Exog 

Known Wage

Corporate Profits

All-on Actual

1975
Max

Known
Exog
Wage All-on

193.1 193.4 194.6 192.5 219.0 221.3 201.9 200.9

67.1 67.1 67.1 67.1 74.6 74.6 74.6 74.6

33.3 33.3 33.3 33.3 37.0 37.0 37.0 37.0

4.9 5.5 5.5 5.4 4.3 5.2 4.9 4.7

87.8 87.5 88.7 86.7 103.1 104.5 85.4 84.6
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1973 
Max Exog

Actual Known Wage

Wage and Salary income

Other labor Income

Proprietors' Income 
+ CCA adjustment

Rental Income*
(Includes CCA adjustment)

Dividends

Personal in terest Income

Transfer payments

Less personal contribution 
fo r social Insurance

Equals personal Income

Lessi personal taxes and 
nontaxes

Equals: Disposable personal 
income

Disposable personal income 
per capita (1972: )

701.3 707.5 707.5

48.7 46.8 46.8

92.4 97.4 98.9

21.6 21.6 21.6

27.9 26.2 26.9

84.0 83.1 83.6

118.9 120.7 121.8

42.3 43.7 43.7

L052.4 1059.4 1063.3

150.8 154.6 155.2

901.7 904.8 908.1

4068 4052 4028

* Exogenous

TABLE X-7 (Continued)

All-on Actual

1974 
Max Exog 

Known Wage All-on Actual

1975 
Max - 

Known
Exog
Wage All-on

Personal Income

703.4 765.0 777.3 777.4 775.1 806.7 820.7 820.5 812.9

46.4 55.5 51.6 51.5 51.3 62.5 55.1 54.9 54.1

98.6 86.9 87.7 89.9 89.5 90.2 89.6 92.3 92.4

21.6 21.0 21.0 21.0 21.0 22.4 22.4 22.4 22.4

26.7 30.8 29.1 29.2 28.8 32.1 31.8 30.3 29.9

83.5 101.4 99.4 99.7 99.6 110.7 107.0 107.0 106.8

121.2 140.3 140.8 141.3 141.1 175.2 175.1 173.1 172.2

43.5 47.6 50.7 50.7 50.6 50.0 54.3 54.3 54.0

1057.8 1153.3 1156.0 1159.3 1155.8 1249.7 1247.3 1246.2 1236.7

154.1 170.4 180.1 180.9 179.9 168.8 177.1 177.3 175.3

903.7 982.9 975.9 978.4 976.0 1080.8 1070.2 1068.9 1061.5

4026 3981 3957 3951 3947 4007 3965 4010 4003
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the  e x c e p tio n  o f  bus iness  t ra n s fe r s ,  these item s have been taken  a t  t h e i r  

observed va lu e s  f o r  t h is  ta b le .  On th e  w h o le , the  p re d ic t io n s  u s in g  

a c tu a l p r ic e s  pe rfo rm  more a c c u ra te ly  than  those  u s in g  th e  s im u la te d  

p r ic e s .  Our dummy v a r ia b le s  in  the  p r ic e  markup equ a tio n s  a re  unable to  

re p re s e n t adequa te ly  the  p re c is e  t im in g  and s tre n g th  o f  th e  p rice -w age  

c o n t ro ls .  Using th e  markup e q u a tions  w ith  known wages, we o v e re s tim a te  

th e  c o rp o ra te  p r o f i t s  t o t a l  in  1973 and u nd e res tim a te  i t  in  1975.

The second pane l o f  the  ta b le  shows th e  m a jo r components o f  p e rso n a l 

income. Our p re d ic t io n s  o f  nom ina l p e rso n a l income a re  a l l  w i th in  two 

p e rc e n t o f  th e  a c tu a l.  The e r ro rs  in  1973 stem m a in ly  from  o v e re s t im a tio n  

o f  p ro p e r ie to rs ' income, m a in ly  fa rm  income, as we d iscussed  in  th e  p re 

v io u s  s e c t io n .  The u n d e rp re d ic t io n  o f  13 b i l l i o n  d o l la r s  in  1975 f o r  

s im u la t io n  (3 ) is  caused by  the  g e n e ra lly  lo w e r p r ic e s  and wages generated 

by th e  in te r a c t io n s  o f  b o th  se ts  o f  e q u a tions  w i th in  th e  p r ic e  m odel.

The e f fe c ts  o f  the  o v e r a l l  p r ic e  le v e l  a re  c a n c e lle d  o u t when we 

compare e s tim a te s  o f  r e a l d isp o sa b le  p e rso n a l income in  the  la s t  l i n e  

o f  the  ta b le .  In  t h is  l i n e ,  the  d isp o sa b le  p e rs o n a l income es tim a te s  

have been d iv id e d  by m id -y e a r U .S . p o p u la tio n  and the  e s tim a te  o f  th e  

im p l i c i t  p e rs o n a l consum ption d e f la to r  genera ted  in  the  p r ic e  m odel. (Ad

ju s tm e n t fa c to rs  to  l i n k  th e  m ode l-genera ted  f ix e d -w e ig h te d  and im p l i c i t  

d e f la to r s  have been taken as exogenous.) The percen tage  e r ro rs  f o r  these 

item s a re  g e n e ra lly  o n e -h a lf  p e rc e n t o r  le s s .  As a system f o r  c lo s in g  

th e  com plete INFORUM model w ith  re s p e c t to  r e a l p e rs o n a l consum ption ex

p e n d itu re ,  th e  income model appears to  be w o rk in g  v e ry  w e l l .

S eve ra l areas o f  the  aggregate income fu n c t io n s  show s igns  o f  

post-sam p le  in s t a b i l i t y  w h ich  w i l l  re q u ire  c lo s e r  a t te n t io n  f o r  fu tu re  

w o rk . The sources o f  the  o ve re s tim a te s  f o r  wage and s a la ry  payments in
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the "max-known”  and "exog-wage" runs a re  b a s ic a l ly  two. The f i r s t  i s  

the  abnormal b e h a v io r  o f  th e  s ta te  and lo c a l  wage ra te  w ith  re s p e c t to  

th e  aggregate p r iv a te  wage in d e x  (e s p e c ia lly  in  1975 w h ich  we m entioned 

in  s e c t io n  1 0 .3 ) .  The second source is  a p p a re n tly  a s t r u c tu r a l  s h i f t  

b e g in n in g  about 1973 o f  th e  r e la t io n s h ip  o f  wage supplem ents ( in  th e  

p r iv a te  economy) w ith  re s p e c t to  t o t a l  la b o r  com pensation. The grow th 

o f  the  "O th e r la b o r  incom e" ( i . e .  f r in g e  b e n e f i ts  c o n s is t in g  m a in ly  o f  

p r iv a te  pens ion  p la n s ) was e x t r a o r d in a r i ly  h ig h  ove r th e  1973-1975 

p e r io d  and equa tions l in k in g  wages and s a la r ie s  to  la b o r  com pensation 

(w h ich  f i t  e x tre m e ly  w e l l  ove r the  1947-73 p e r io d )  f a i l  to  ca p tu re  th is  

g row th . One e x p la n a tio n  is  th a t  as r is in g  nom ina l incomes pushed up 

e f fe c t iv e  ta x  ra te s  a t  f a s te r  ra te s ,  wage n e g o t ia to rs  p re fe r re d  s e t t le 

ments w ith  h ig h e r  p ro p o r t io n s  o f  ( le s s  o r  n o n -ta x a b le )  f r in g e  b e n e f i ts .  

A no the r c o n t r ib u t in g  cause may have been d i f f e r e n t ia l  tre a tm e n t th a t  was 

g ive n  to  supplem ents in  th e  p rice -w age  c o n tro ls  p e r io d .

The o th e r  a re  f o r  w h ich some prob lem  shows up is  th e  equ a tions  

l in k in g  p e rs o n a l income ta x  payments (N IA b a s is )  w i th  t o t a l  l i a b i l i t y  

da ta  from  the  IRS. The e q u a tio n  shows a payments o v e rp re d ic t io n  o f  

abou t fo u r  b i l l i o n  d o l la r s  i n  1974, g ive n  a c tu a l l i a b i l i t i e s  f o r  1974. 

For 1975 we cannot e x p l i c i t l y  te s t  th e  income ta x  equ a tions  s in c e  bo th  

ta x  reba tes  and a tem porary ta x  c u t were in  e f f e c t .  F o r these  sim u

la t io n s  I  have modeled these  p ro v is io n s  as an 8 .0  b i l l i o n  d e c lin e  in  

payments f o r  1975 and an 8 .2  d e c lin e  in  l i a b i l i t i e s .  These e s tim a tes  

were o b ta in e d  from  the  A p r i l ,  1975 Survey o f  C u rren t B us iness .
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CHAPTER X I 

SIMULATION AND FORECAST

In  t h is  c h a p te r we p re s e n t a s im u la t io n  o f  th e  com plete model 

and an annua l fo re c a s t  th ro u g h  1982. Both o f  these  e x e rc is e s  show the  

p re s e n t model to  y ie ld  p la u s ib le  b e h a v io r , b u t as w ith  any econom etric  

model In  I t s  I n i t i a l  s ta g e s , areas f o r  fu tu re  work a re  a p p a ren t.

An Im p o rta n t r e s u l t  a t  t h is  stage o f  th e  resea rch  I s  s im p ly  th a t  the  

f u l l  m odel, c o n s is t in g  o f th e  r e a l ,  p r ic e -w a g e , and income submodels 

can be so lved  f o r  a u n iq u e , r e a l i s t i c  s o lu t io n  f o r  a l l  v a r ia b le s .

11 .1  S im u la t io n  o f F u l l  Model

The s im u la t io n  perfo rm ed w ith  the  f u l l  model was a c tu a l ly  a 

c o n v e n tio n a l m u l t ip l ie r  a n a ly s is .  A te x tb o o k  case was cons id e re d : 

fe d e ra l government e xp e n d itu re s  were in c re a se d  by 10 b i l l i o n  d o l la r s  

( in  co n s ta n t 1972 p r ic e s )  and the  new le v e l  o f  spending was m a in ta ined  

f o r  fo u r  y e a rs . The r e s u lts  o f  t h is  s o lu t io n  were then  compared to  

a c o n t r o l s o lu t io n  in  w h ich  government e x p e n d itu re s  were pegged a t 

t h e i r  i n i t i a l  v a lu e s . To save com puting tim e  th e  runs were perform ed 

ove r o n ly  th e  p e r io d  1972-75 .^

P o rt io n s  o f th e  " f u l l "  model a re  as y e t  in com p le te  and so c e r ta in  

v a r ia b le s  a re  en te re d  exogenously , in  c o n tra s t  to  s tandard  macroeconomic 

m odels. The most im p o rta n t o f  these exogenous v a r ia b le s  a re  in te r e s t

1The reade r may reason ab ly  wonder why we chose fo u r  y e a rs , ra th e r  
than  a more custom ary f i v e ,  to  p e rfo rm  the  a n a ly s is .  When the  s tudy  
was u n d e rtake n , th e re  was a bug in  the  reprogram ming o f the  r e a l  model 
in to  a f u l l - f le d g e d ,  1972-base s im u la t io n  model (as c o n tra s te d  to  i t s  
u s u a l fo re c a s t in g  a p p l ic a t io n ) . T h is  e r ro r  p reven ted  a model s o lu t io n  
f o r  th e  f i f t h  y e a r.
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ra te s :  a c tu a l va lu e s  were used f o r  b o th  the  c o n t ro l and p e rtu rb e d  

s o lu t io n s .  Thus, th e  f u l l  model I s  in c a p a b le , as y e t ,  o f  showing a 

n e g a tiv e  feedback v ia  f in a n c ia l  m arke ts o f changes in  f i s c a l  p o l ic y  

v a r ia b le s .  Thus, the  a n a ly s is  conducted here  assumed im p l i c i t l y  th a t  

th e  F e d e ra l Reserve was p u rs u in g  an accommodating m onetary p o l ic y  

w ith  re s p e c t to  th e  change i n  government e x p e n d itu re s .

Model L inkage and S o lu t io n  Procedure

The p rice -w age  model was designed from  th e  b e g in n in g  to  run  

in d e p e n d e n tly  fro m  th e  r e a l  m odel. However, as we m entioned in  Chapter I ,  

th e  b lo c k  o f  e q u a tions  making up th e  income model was programmed in  

two sepa ra te  v e rs io n s . The f i r s t  v e rs io n  i s  a k in  to  the  p rice -w age  

m odel; the  income model reads as in p u ts  from  b o th  the  r e a l model and 

th e  p rice -w age  model v a r ia b le s  generated in  p re v io u s  s o lu t io n s  o f  these 

m odels. In  th e  second v e rs io n ,  th e  computer code o f  the  income model 

i s  in te g ra te d  d i r e c t ly  w i th  r e a l  m odel. Thus, a c o n s is te n t s o lu t io n ,  

i t e r a t in g  on r e a l d isp o sa b le  income, can be ach ieved on a y e a r-b y -y e a r 

b a s is .  T h is  method o f  s o lu t io n  saves s ta r t - u p  co s ts  ( i . e . ,  re a d in g  in  

th e  param eters o f  th e  model f o r  the  f i r s t  y e a r ) , and a llo w s  us to  see 

more c le a r ly  th e  b e h a v io r o f  the  r e a l  model f o r  a g ive n  year when i t  i s  

f u l l y  c lo se d  on th e  income s id e .

Upon th e  expe rience  thus f a r ,  th e  fo l lo w in g  s o lu t io n  p rocedure  

was found s a t is fa c to r y  f o r  " re le v a n t  range " types  o f shocks to  the  

com plete m odel. F i r s t ,  the  re a l- in c o m e  model was ru n  f o r  th e  s p e c if ie d  

number o f  yea rs  u s in g  th e  la te s t  s e t o f p r ic e  and wage v e c to rs .  W ith  

reasonab le  guesses as to  le v e ls  o f  d is p o s a b le  income, the  model u s u a lly
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re q u ire d  th re e  i t e r a t io n s  o f  th e  re a l- in c o m e  loop  to  converge to  a 

s ta b le  v a lu e  o f  r e a l  d isp o sa b le  p e r c a p ita  income (d e fin e d  to  be +  5 

d o l la r s  r e la t iv e  to  th a t  i n  th e  p re v io u s  i t e r a t i o n ) . The speed o f 

convergence i s ,  o f  cou rse , a fu n c t io n  o f  th e  aggregate  m a rg in a l p ro p e n s ity  

to  consume (around .7 f o r  th e  1977 v e rs io n  o f th e  d isagg rega ted  

consum ption e q u a tio n s , taken  as a w h o le ) , and o th e r  leakages th ro ugh  

im p o rts  and th e  ta x  system.

N e x t, th e  p rice -w age  model i s  ru n  ove r th e  same s e t o f  yea rs  us in g  

th e  o u tp u ts ,  employment, p r o d u c t iv i t y ,  and unemployment ra te s  o f the  

re a l- in c o m e  model s o lu t io n .  The new s e t o f  p r ic e  and wage v e c to rs  

as w e l l  as th e  p re v io u s  s o lu t io n  va lu e s  o f d isp o sa b le  income a re  then 

used in  a second s o lu t io n  o f  th e  re a l- in c o m e  m odel. For modest changes 

in  the  aggregate  " r e a l "  wage, th e  re a l- in c o m e  model may re q u ire  few er 

than  th re e  i t e r a t io n s  to  converge to  a s o lu t io n .  Of cou rse , changes 

in  r e la t iv e  p r ic e s  w i l l  change th e  v e c to r  o f  f i n a l  demands f o r  t h is  

s o lu t io n .

In  th e  c o n t r o l and p e rtu rb e d  s o lu t io n s  made f o r  t h is  s tu d y , I  

found one more com plete c y c le  to  be s u f f i c ie n t  f o r  convergence o f b o th  

r e a l  o u tp u ts  and p r ic e s .  Thus, th re e  e xe cu tio n s  o f  th e  re a l- in c o m e  

model were perfo rm ed and two e xe cu tio n s  o f  th e  p rice -w age  m odel.

Such a p rocedure  f o r  a 10 -yea r s o lu t io n  would re q u ire  about 20 m inutes 

o f "memory t im e "  on th e  U n iv e rs ity  o f M aryland UNIVAC 1108; about 

e ig h t  tim es th e  amount now used f o r  the  r e a l  model ru n n in g  a lo n e .

A lth o u g h  th e  c o s t o f  ru n n in g  th e  com plete model i s  s u b s ta n t ia l compared 

to  th e  r e a l  model o n ly ,  i t  i s  by no means p r o h ib i t iv e  f o r  c a r e fu l ly  

designed s im u la t io n  s tu d ie s  th a t  can be perfo rm ed on th e  M aryland 

com puter (p re s e n t ly  $6 p e r  m inu te  o f  "memory t im e " ) •
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R e s u lts

The m u l t ip l ie r  e f fe c ts  f o r  m a jo r aggregate  in d ic a to r s  a re  shown 

in  Tab le  IX -1 . The f i r s t - y e a r  im pact m u l t ip l ie r  f o r  r e a l  GNP is  1 .74

w h ich  agrees v e ry  w e l l  w i th  th e  m a jo r q u a r te r ly  m acroeconom etric m odels. 

The m u l t ip l ie r s  g e n e ra lly  d e c lin e  in  subsequent y e a rs , as is  the  p a t te rn  

in  most econom etric  m odels. However, the  f a l l i n g  m u l t ip l ie r s  in  

these  com plete models i s  b a s ic a l ly  due to  th e  c o n tra c t io n a ry  e f fe c ts  

v ia  the  m onetary s e c to r  ( i . e . , r is in g  nom ina l incomes in c re a se  the  

demand f o r  money w h ich , in  tu rn  p u ts  upward p re ssu re  on in te r e s t  r a te s ) .  

S ince in te r e s t  ra te s  a re  th e  same f o r  b o th  s o lu t io n s  o f th e  model h e re , 

we must lo o k  e lsewhere f o r  a n ~ e xp la n a tio n .

One o f  th e  p r im a ry  reasons f o r  th e  f a l l i n g  m u l t ip l ie r  here stems 

a p p a re n tly  fro m  th e  b e h a v io r o f  the  d isagg rega ted  consum ption equ a tions  

when th e y  a re  cons ide red  as a w ho le . S p e c i f ic a l ly ,  we shou ld  expect 

th e  lo n g -ru n  m a rg in a l p ro p e n s ity  to  consume (MPC) to  exceed th e  s h o r t 

te rm  MCP o f  about .7 5 , b u t by th e  fo u r th  ye a r the  c a lc u la te d  m a rg in a l 

consu m p tion /m a rg ina l Income r a t io  has s lip p e d  to  around .6 5 . Im posing 

th e  same 1975 consum ption/incom e r a t io  in  th e  a l te r n a t iv e  s o lu t io n  as 

in  th e  c o n t r o l s o lu t io n ,  consum ption would r is e  about 1 .8  b i l l i o n .  Of 

cou rse , second round income e f fe c ts  would a m p lify  t h is  f ig u r e .

The r e s u lts  here  s im p ly  in d ic a te  th a t  fu tu re  s im u la t io n  s tu d ie s  o f 

t h is  type  w i l l  re q u ire  consum ption fu n c t io n s  w h ich  have more c a re fu l 

dynamic b e h a v io r b u i l t  in to  them. The c u r re n t e q u a tions  have been 

-

See, f o r  example, the  aggregate m u l t ip l ie r  r e s u lts  f o r  v a r io u s  U .S . 
m acro-m odels in  Gary Fromm and Lawrence R. K le in ,  "The NBER/NSF Model 
Comparison Sem inar; An A n a ly s is  o f  R e s u lts ,"  Annals o f  Economic and 
S o c ia l Measurement, V o l.  5 , No. 1 (W in te r 1976), pp. 1 -29 .

2



TABLE X l-1

E f fe c t  o f  a $10 B i l l i o n  Increase  In  F edera l Government Purchases o f Goods and S erv ices (Nondefense)

Changes I n :

GNP (72$)

P ersona l Consumption 
E xpend itu re  (72$)

Producer Durab le 
Equipment (72$)

S tru c tu re s  (72$)

Im po rts  (72$)

D isposable  Income (72$)

Unemployment Rate (P e rcen t)

PCE D e fla to r

1 s t Y e a r /M u lt ip l ie r  2nd Y e a r /M u lt ip l ie r  4 th  Y e a r /M u lt ip l ie r

17.4 1.74 16.4

5 .1  .51 5 .0

1 .3  .13 1 .5

1 .6  .16 .8

- 1 .0  - .1 0  - 1 .2

6 .8  .68 7 .4

- . 9  -1 .0

.006 .014

1.64 14.3 1.43

.50 4 .7  .47

.15 1 .3  .13

.08 .9  .09

- .1 2  -1 .6  - .1 5 4

.74 7 .4  .74

- . 6

.025

484
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e s tim a te d  on th e  assum ption th a t  they  would be used p r im a r i ly  f o r  lo n g -ru n  

fo re c a s t in g  a p p lic a t io n s .  The tre n d  e f fe c ts  in  the  in d iv id u a l  equ a tions  

may n o t co m p le te ly  n e t o u t in  th e  aggregate  and, th u s , the  aggregate  

lo n g -ru n  income e la s t i c i t y  seems to  be b ia s e d , downward s l i g h t l y .

The c o n tra c t io n a ry  e f fe c ts  o f  th e  p ro g re s s iv e  fe d e ra l in d iv id u a l  

income ta x  a ls o  c o n tr ib u te s  to  th e  f a l l i n g  m u l t ip l ie r s .  G iven the  same 

e f fe c t iv e  ta x  r a te  in  th e  a l te r n a t iv e  s o lu t io n  as th e  c o n t ro l s o lu t io n ,  

ta x  payments would have d e c lin e d  by about .7  b i l l i o n  d o l la r s .  Using a 

MPC o f about .7  and an im p l i c i t  m u l t ip l ie r  o f  1 .7 ,  r e a l GNP would have 

been about .8  b i l l i o n  h ig h e r  than  th a t  shown f o r  a l te r n a t iv e  s o lu t io n .

The r is in g  m u l t ip l ie r s  in  many o f th e  q u a r te r ly  models over the  

f i r s t  fo u r  to  e ig h t  q u a rte rs  stems from  th e  in te r a c t io n  o f th e  a c c e le ra to r  

and m u l t ip l ie r  mechanisms. The f i r s t - y e a r  responses o f in v e s tm e n t, 

e s p e c ia l ly  c o n s tru c t io n ,  i s  p ro b a b ly  on th e  h ig h  s id e  as seen in  Tab le  X I-1 .  

The la rg e  f i r s t - y e a r  response f o r  s t ru c tu re s  is  a t t r ib u ta b le  p r im a r i ly  

to  a c h a rg e - in -(p e rs o n a l)  income te rm  in  the  r e s id e n t ia l  c o n s tru c t io n  

e q u a tio n . The drop o f n e a r ly  a b i l l i o n  d o l la r s  f o r  s t ru c tu re  e x p e n d itu re - 

in  th e  succeeding y e a rs , o f  cou rse , c o n tr ib u te s  to  the  s m a lle r  GNP 

m u l t ip l ie r s .

D e ta ile d  P r ic e  E f fe c ts

Some o f  th e  p o te n t ia l  o f  the  f u l l  model i s  i l l u s t r a t e d  in  Tab le  X I-2 .  

There we compare the  annual average p r ic e  le v e ls  tinder bo th  s o lu t io n s  

f o r  each o f th e  INFORUM s e c to rs . The p r ic e s  o f  our "exogenous" s e c to rs  

a re  the  same under b o th  ru n s .



t TABLE X I - 2

In d u s try  P r ic e  E f fe c ts  from  a $10 B i l l i o n  Increase in  F edera l Spending

STANDARD RUN : 
ALTERNATIVE RIJW :

CONTROL SOLUTION
1 1 0  B I L L I O N  INCREASE I N  FED SPEND ING

A NN UAL AVERAGE PRICE 

1^73
LEVELS 197? = 1.0 

1974

MODI L 201 WHOLESALF PRICE INDEX 1 . 36 1
MODI L 21! 2 I NDUSTRI AL C t'M PONFN T 1 . 2 7 6
MODE L 2(13 GROSS NATIONAL PRODUCT : DEFL 1 .??17
MODCL 2 U4 PERSONAL CONSUMPTION EXPEND 1 .OvO
10DI L 205 DIJRAPLES 1 . 0 7 2
MODEL 2C6 NON-DURABLES 1 . 1 1 4
MO DLL 2 07 SE RVICfcS 1 . 0 7 3
MODE L 208 GROSS PRIVATE F IXED INVLSTM 1 . 0 7 1
MODE L 2 09 UUSINESS STRUCTUHFS 1 . 0 6 5
MODEL 21 U PRODUCERS'  DURABLE EQUIP 1 . 0 7 1
MODEL 211 RE S I D E N T I A L  CONSTRUCTION 1 . 0 6 7
MODEL 212 F XPORTS 1 . 1 5 6
MODEL 215 GOVERNMENT EXPENDITURES 1 . 0 6 5
MODI L ^ 14 FIDFRAL 1 . 0 6 9
MODE L 215 STATE AND LOCAL 1 . 0 6 4

E*l»G 1 DAIRY FARM PRODUCTS 1 .1156
E XO(i 2 POULTRY AND F GO S 1 . 6 3 7
E a 01, HEAT A N I MA L S ,  OTH L1VESTK 1 . 3 4 8
E XOb 4 COTTON 1 . 6 3 8
E X Ob 5 DRAINS 1 . 7 b  4
CXO& 6 TOPACCO 1 . 1 3 3
EXOG 7 F RUI T, VE GET ABL ES, OTH CROPS 1 . 4 9 1
F X Ofc 8 FORESTRY PRODUCTS 1 . 6 4 0
EXOG <3 FISHERY PRODUCTS 1 . 2 3 9
MODEL 10 AbR,FORESTRY-*FISH SERVICES 1 . 0 7 3
EXOG 11 IRON ORES 1 . 0 4  2
E X 01'* 12 COPPER ORE 1 . 1 6 2
t x o c 13 OTHER NON-FERROUS ORFS 1 . 1 2 9
EXOG 14 COAL MI NI NG 1 . 1 2 6
t  XOG 15 NATURAL GAS 1 . 1 0 2
EX 01. 16 CRUDE PETROLEUM ( DO ME ST IC ) 1 . 2  77
F X Ob 17 S T 0 N F A D  CLAY M I N I N 6 1 . 0 2 7
EXOG 18 CHEMICAL F E R T I L I S E R  M IN IN G 1 . 0 6 9
MODEL 19 r'EW CONSTRUCTION 1 . 0 3 5
MODI L 20 FAINTENANCE CONSTRUCTION 1 . 0 51
MODEL 21 COMPLETE 6 UIDED “ I S S I L F S 1 . 0 o 2
*ODEL 22 AM MUNI T ION 1 . 0 7 4
MODE L 23 OTHER ORDNANCE 1 . 0 7 3
MODE L 24 ?'t AT PRODUCTS 1 . 2 71
MOP I  L 2 5 DAIRY PRODUCTS 1 . 0 7 7
MODE L 26 CANNED AND FROZEN 1 000 S 1 . 1 3 4
MODL L 27 GRAIN *  I L L  PRODUCTS 1 . 3 0 5
MODI L 21', I 'AKERY p r o d u c t s 1 . 1  bf,
E X Oli 29 SUGAR 1 . 0 7 9
MODE L 5U CONFECTIONERY PRODUCTS 1 . 1 6 ^
MODE L i i ALCOHOLIC REVERAGES 1 . 0  7S
MODE L 32 SOFT DRINKS AND TLAVORINGS 1 . O 06
MODE I 3 5 I ATS AND OILS 1 . 5 1 0
MODL L 34 f’ ISC FOOD PRODUCTS 1 .15J5
MODE I 3 5 TOHAtCO PRODUCTS 1
MODfc L 36 f'.ROAD AND N A P R 0'« FABRI CS 1 . 1 0 4
MODfc L 3 7 VAPN AND 1 HR fa  I) A *l|4 F I rj f. 1 . 1 * 6
MODI L 3tf f l o o r  r o v i R | M ( i s 1 .••’ (•7

1:V!

ALT 
1.363 1.279 1.092 
1.096 189 19 
1.078 
1.0751.069 1.074 
1.072 
1.158 
1.063 
1.0711.069

1 .1861.637 
1.348
1.638 1.784 
1.133 1.491 
1.640
1: 8 «
1.0421.1621.129
1.126
1.102

1 .089 1.039 
14

1.074
1.0731.272
1.077 1.135 
1.306 l. lOh 
1 .C?9 1.169
1.078 
1 .06S 
1.512 1.160 1.048 
1 .109 
1 .U 0  1 .0«0

DI FF
. 00 2
.002
.005
.006
.011.005
.005
.004
. 0 0 4
.003
.005
.002
.003
.002
.005

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 0

. 0 0 4

:888 
- . 0 0 1  

.000 

.000 

.001 

.001 

. 0 0 1  

.000 

. 0 0 0  

. 0 0 1  

. 0 0 0  .on c 

.ooz

. 0 0  3 

. 0 0 1

.DC 5 

. 0 0  4

. 00 3

STD .556 
.466 .196 
.199 
.136 .258 
.167 
.172 .178 
.155 • 17 8 
.33 5 .177 
.176 .176

.413 .537 
.203 .690 
.506 .256 
.64 7.eoo

.233.510
• 70 P .71 5 
.428
: i i t.91 P 
.127

• 20 c 
. 1 9 5  
. 2 6  6 
. 3 0  5 
. 2 5 7  
. 7 4  3 .301 
. " 5  3 
. 4 4  6 
. 1 7 6  
. 2 3  7 .M 2 .2* 1 .11 '  
. 2 5 4  
. 3 2  1 
.?? 1

AL11.5681.481
1.210
1.213
1: W1 .178 
1.186 1.193 
1.169 1 .194 
1.346 1 .189 
1.188 1 .189

1 .4 13 
1 .537 
1.203 
1 .690 
2.506 1.256 
1 .647 1 .800
1:1,7? 
1 .233 1.510
! : ? ? !
1.428
1: K t1.9181.143
1:118 1 .219 
1 .205 
1.270 
1.310 1 .266 
1 .749 1.303 
2.853 1.453 
1.181 1.250 1.519 1.291 
1.121 
1 .201  1.344 
1.23 9

DI FF
.012.015.014
.014
: 8 i«
.011
.015.015.014
.016
.010.013
.011.014

:SSo°
.000
.000
.000
.000
.000
.000
.000
.0 00
.000
.000
.000
.000.coo
:888
.000
. 0 1 5

:888 
.011 
.000  .003 
.005 .009 
.006 
.002 
.000 
. ro7 
.005 
.013 
.006 
.010 .006 
.027 
. 0?2 
. C19

STD 
1.702 1 .6691.337
1.338
1:5??
1.332
1.332 1.355 
1.293 
1.353 1.434 
1.342 
1.331 1.341

1: t t «1.222 1.986 
2.001  1.336 
1.510 1.790
? :? )$
1 :!H1.835 1.942 
2.403 
2.188 
1.310 
2.901 1.397
1 :3 1 1  11.387 
1.3P3 1.346 
1.482 1.372 
1.702 1.415
1 :H i1 .238 
1.325 1.498 
1.3 77 
1.225 
1.386 1.559 
1.422

1976
HT 1 .728 

1 .700 1 .365 
1 .363
l : ! ? i  1 .355 
1 .366 
1 .390 
1 .324 1 .392 
1 .458 
1 .374 
1 .362 1 .372

1 .650 
1 .688  
1 .222 1 .986 
2.001  1 .336 
1 .510 
1 .790
1: m1 .640 1 .285 
1 .£35 1 .942 
2.403 
2.188 1 .326 
2.903 1 .453

.436 .456 
1 .415 
1 .415 1 .354 
1 .496 
1 .395 
1 .717 
1 .443

.401 
1 . 2 4 9  
1 .356 
1 .511 
1 .401 
1 *241 
1 .428 1 .600 
1 .457

D I FF
.026
:8?1
.025
: 8 I I
.022
.035
.036.031
.040
.024.031
.031.030

.000

.000

.000

.000
:888
.000
.000
.001
.000
.001
:88?
.001
.000
:8?8
.001
.056
:888
.028
.000
.008.014
.023
.015.028
.000.024
.011.031
: 8 K.016
.042
.041
.035

201
181
204
it I
208

iV S
211
Hi
_!i:in

12
34
5
6
7
8

10
1!
1?
15
U
1819
?¥
22
2324
25
26II
I f32
3334
35
H
38

00ON



TABLE X I - 2 (C on t.) 

In d u s try  P r ic e  E ffe c ts  from  a $10 B i l l i o n  Increase in  Federa l Spending

SfANPARD RUN : ALTERNATIVE filJf* CONTROL SOLI* T I ON
' 1 0  I- ILLJUN INCREASE IN FED- |h&

AtiK UAl AVERAGE PRICF LEVELS 1972 '  1 .0

HODL L 39 HISC UXTI LES
rtOPl I 41' KNITTING
'1001 L 41 a f ■ r  a K e L
MODI L 42 HOUSEHOLD TEXTlLr S
10011 *3 LOGCi INfe CAI'FS
MODI L 44 SAW AND PLANING viLLT.
MODE L 45 Vt HE E W AMD PLYWOOD
.10 DI L 45 KILLWORK ANft 'JOOD PRODUCTS
*ODt L 47 WOOD EH COti fAINt IS
"10DL L CH HOUSEHOLD IURNIII. ini:
MODEL 4 9 o iH t i .  n t R N i i t ' s r
ex nr, 5U PULF 3JLLS
f.ODEL 51 PAPLP AND PAf'EfiUfl AfiD HILLS
100E I 52 PAPER rKOPUCTS, ULC
rtODI L 53 WALL AN D f 'OUDING PAPER
HODIL 54 PAPrfi9CA«D CONTAINERS
MODEL 55 NEWSPAI ERS
MODr L 56 r t  R 1 OD 11 A L f
riODE L 5? rooK?
MODI I 58 PUSINE5S FOK^S.BLANK SOCK
lODE I 59 COrMl f i f lAL PRlNTlMC
HODLL 60 OTHEF PRIM TING, PUf lL lSHINt
f  XPG 61 STEEL SCPAP
CXOG 62 OILSEEDS
EXOC 63 COCOA bEMJS
f10Dl L 64 INDUSTRIAL CHE^KALS
MODI L 65 FERTl l lZFPS
MOOLI 66 PESTICIDES ♦ A G S I C • CHF_r',.
MODI L 67 f' ISC CHEMICAL PRODUCTSilODE L 68 PLASTIC " A T ' L S .  ♦ P£S1«C
MODE L 69 SYNTHETIC RUUCt l<
'10Dt L 70 CELLULOSIf, H  >) t  R '
MODL L 71 NGN-CELLULOS1C FIHFRSI10DEL 7 2 DRUGS
MODE L 73 CL E A li IN b * TOILET PROD.
KODEl. 7 4 PA I N T S
EXOC
MODEL

75
76 f f f F C T l V C  CRUDE OIL PPt Cl  

r tTf OLI UM REFINING
NODI L 77 FUEL OIL,
f10DE L 7>’ FA VI KG AND ASPHALT
MODI 1 HO TI PE S AND INNER TUr r S
!10DL 1 *1 KUPUIH PRODUCTS
MODE L •<2 mi  5 C PLASTIC PRODUCTS
MODI L r.s LEATHER * lnr> LIHR PROD
flODL L K 4 rOOT WEAH C E KC . S U'. R )
•10 Dt L H 5 OTHER I E *  IHfc r PRODUCTS
MODI L H6 GL A S S
MODE I H7 SI RUCTlik A| CLAY PRODUCTS
10DI L v y tot t f ay
HODE I B9 CE f'ENT , Cf . fCPETl ,  (> YPSUr 

01 H E R S TPNf 4 C LA V P (. 0 n .^ODLL
HODL L •n s u n
MODI L <n COPPf P
MOOI L LL AD

1^/3 1974 1976
STD ALT DJf  f SI l> AL1 DIFF STD AL1 d i  r r
I I P 1.122 .004 1 . 243 1 .264 . 020 1.443 1 .477 .034 39
Del 1.086 .005 1 .199 1 .226 .026 1.342 1. 386 .044
06? 1.063 .001 1 .23 0 1 . 250 . 020 1. 353 1 . 4 00 .04? *1
072 1.074 .002 1 .23 ft 1 .2 60 . 0  22 1.350 1 .396 .045 42
29? 1.294 .002 1 . 538 1 . 5 50 .013 1. 538 1. 555 .017 43
147 1.150 .004 1 . 36 F 1 .3S9 .021 1.410 1. 446 .035 44
122 1.125 .OOJ 1 . 32 6 1. 348 .021 1.388 1. 422 .034 45
086 1.089 .002 1 . 26 0 1.281 .021 1. 3  56 1 . 373 .037 46
097
Oe>5

1.102
1.064

. 003

.002
1
1 I  l i o 7 :§?9

1.305
1. 290 1: 351

.037.042 i l
06? 1.063 .00 2 1 . 17 4 1. 193 . 019 1 .?98 1 .339 .041 49
151 1.151 . 000 1 .054 1. 954 . 00 0 2. 542 2 . 5 43 .000 50095 1 .09P .003 1 . 28 8 1 .2 99 .011 1.504 1. 529 .025 51
0/1 1.074 .003 1 . 19 6 1 . 206 . 010 1.391 1 .4 16 .025 52
091 1.U94 .003 1 .244 1. 255 .011 1. 410 1. 435 .025 53
074 1.077 .00 3 1 . 19 5 1. 206 .011 1. 38? 1.40B . 027 54
072 1 .OB 2 .010 1 . 175 1 .1 96 .021 1. 342 1 . 3 * 0 .039 55
Ou6 1.073 .000 1 . 15 ? 1. 175 .000 1.311 1. 345 .000 56nt ' j 1.050 .COO 1 .12 7 1. 142 . 000 1. 289 1 . 327 .000 57
Oc3 1.070 .000 1 . 163 1.1B3 . 000 1. 302 1 . 338 .000 $8066 1.073 .000 1 . 16 0 1.181 . 00 0 1.300 1. 339 . 000 59OSP 1.067 .000 1 . 14 0 1. 163 . 00 0 1. 259 1 .296 .000 60
616 1.616 . 000 3 . 066 3 . 0 66 . 000 2. 128 2 . 126 . 000 61937 1.937 . 000 1 .78 2 1. 782 .000 1. 520 1 .5 20 .001 6?965 1.965 . 000 ? . 987 2 . 9 87 . 00 0 2. 205 2 .206 .001 63r ? f 1.06 2 . 004 1 . 30 7 1. 318 . 012 1.485 1 .5 07 .022 64
067 1.072 .004 1 . 226 1. 240 .014 1. 468 1 .492 .025 65071 1.077 .005 1 .1 57 1. 173 . 017 1. 270 1 .2 97 .028 66
076 1.081 .005 1 .193 1. 209 . 016 1.3 30 1 . 360 .030 67
0*6 1.099 .003 1 . 548 1. 556 . 009 1.604 i  . e e l .017 68
Ool 1.064 .OOi 1 .175 1. 190 . 015 1.311 1. 342 .032 69
061 1 .064 .003 1 . 24 3 1 .2 57 .014 1.472 1.501 .029 7Q
coe 1.071 .003 1 .191 1. 205 . 014 1.334 1. 364 . 030 7105M 1 . 0 M . 006 1 .125 1. 146 . 020 1.208 1. 243 .036 72O', 9 1.063 .004 1 .14 P 1 .164 . 016 1. 287 1 . 3 20 .033 73091 1.096 .00 5 1 .252 1. 269 . 017 1.420 1. 449 .028 74
lot)
IcO 1:188

.OOU

.U01
2
1

.23 (

.66 0 w
. 000
.001

2.731
2. 203 i : l U :8 i !8 i l

123
C-45

1.123
1.046

. 000

.001
1
1

.06 5 

. 24 0
1. 867
1.241

.001

.001 f : I W l : i a :8§? 76
046 1 .04 & . o c : 1 .12 0 1. 133 . 013 1.245 1 .277 .032 80
OV’ 1.061 • UOJ 1 • 14 ” 1 . 166 . 018 1.283 1. 325 .042 81040 1.040 .000 1 . 210 1. 220 .000 1. 426 1. 465 .000 82
034
Oc4

1.037
1.025

. 003

.005
1
1

. 1 2 6

. 097 1 : \ n
.021
.021 \ : \ l i

1. 343
1. 274

. 05 0.047 i !
04 ̂  
052

1.050
1.055

.pCJ

. 003 I \ : \ U
. 0 1?
.011 1 : 3 ! i

.047

.030
85
86

047 1.053 . 006 1 .11 9 1. 135 . 015 1.293 1 .325 .032 87
051) 1.057 .007 1 .114 1.131 .01? 1.235 1. 269 .034 88
VI? 1.0?4 . n o t 1 .131 1. 139 .LOB 1.298 1 .3P9 .031 89

1.060 .106 1 .12 7 1 . 143 .017 1.254 1. 287 .033 90
I t ? 1. 1^6 .004 1 . 27 0 1 .289 . o i  e 1.411 1 .416 .005 9 I
n V 1 1.104 .00 5 1 .29 5 1. 314 .015 1.307 1.322 .015 92
(-/V l . b ^ .OOJ 1 . ’ 3 7 1 .349 .012 1.511 1.531 .020 93
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TABLE X I-2  (C on t.)

In d u s try  P r ic e  E ffe c ts  from  a $10 B i l l i o n  Increase in  F edera l Spending

STANDARD NUN : 
AL TL R tyA T I VF RUN

CONTROL SOLUTION
i l U  o R L I O f j  INCREASE I N FED. SPEND INC

AN»!UAL AVERAGE PRICE LEVELS 197 2

MODEL 94
MODE L 95
MUDfcl 96
MODEL V?
MODE L vb
MODI L 99
MODI L 1UU
MODLL 101
MODEL 1U2
MODI L 1U3
MODI I 1U4
MODE L 11)5
MODEL 1l»6
ilODEL 1U7
MODE L 1UB
MODE L 109
MODE L 110
MODI L 111
MODI L 112
MODE L 113
MODE I 114
'10DEL 115
MODE L 116
MODE L 117
MODE L 11?
MODEL 119
MODL L 120
MODE L 121
MODE L 1?2
MODE L 123
.MODE L 124
MODL L 125
MODE L 126
EXOG 127
EXOG 126
MODEL 12V
MODE L 1 30
MODL L 1 31
MODE L 1 32
MODEL 133
MODE L 1 34
MODI L 135
MODE L 136
MODI L 137
MODI L 136
MODE L 139
MODLL U U
MODE L 141
•MODEL 142
MODEL 143
MODI L 1 44
MODI L 145
MODI L 147
MODI L 14 8

1973 1974 1976
STD A L ! DIFF ST D ALT DI FF STD ALT D I FF

ZINC 1 .OfcO 1 .OP 5 .004 1 .30 2 1 .318 .016 1 .466 1 .490 .024
AL UMINUM 1 .077 1 .079 .003 1 .21 7 1.228 .012 1.388 1 .408 .020
OTH PRIM NON-FEi? PETALS 1 .074 1. 0«0 .006 1 .21 5 1.235 .020 1.345 1 .373 .028
OTH NON-FER ROLL ♦ DRAW 1 .065 1 .069 .000 1.186 1.202 .000 1 .344 1 .373 .000
NON-FERROUS WIRE DRAWING 1 .077 1 .081 .004 1 .231 1.248 .018 1.352 1 .379 .026
MQM-F?K CASTING *  FORGING 1 .074 1 .079 .005 1 .202 1 .220 .019 1.357 1 .388 .031
METAL CANS 1 .0C5 1 .087 .002 1 .21 2 1.225 .013 1.408 1 .424 .016
METAL BARRELS AND DRUMS 1 .067 1 .0691 .002 1.172 1.188 .015 1.301 1 .326 .025
PLUM&JNI,  ♦ HEATING E Q U I P . 1 .061 1 .063 .003 1 .166 1.181 .014 1.294 1 .321 .028
POI LFR SHOPS 1 .071 1 .074 .002 1.185 1.204 .015 1.316 1 .339 .024
OTH STRUCTURAL HE TAL PRO. 1 .067 1 .070 .002 1 .180 1.194 .015 1.308 1 .332 .023
SCREW MACHINE PRODUCTS 1 .057 1 .053 .001 1 .164 1.179 .016 1.308 1 .341 • S 3 3METAL STAMPIN6S F XC .  AUTO 1 .064 1 .065 .001 1 .178 1 .195 .017 1.316 1.343 .027
CUTLERY,HAND TOOLS.HARDVR 
WISC F A US ICA T fD W|RF PRODUCTS

1 • 0o4 1 .064 .LOO 1 .171 i  * i * 9 .017 1.304 ] *338
1 .066 1 .067 .001 1 .100 1.195 .015 1.313 1 .335 .023

p i p e s ,  v a l v e s , f i t t i n g ;: 1 .059 1 .060 .001 1.166 1.181 .016 1.295 1 - 3 2 ’ .033
OTH FABRICATED METAL PPOD. 1 .058 1 .059 .001 1.16 5 1.180 .015 1.272 1 .305 .034
ENGINES AND TUKHINES 1 .057 1 .060 .003 j  .140 j  . j  5 4 .014 1.251 1 .278 .027
FARM MACHINERY 1 .062 1 .062 .001 1.165 1.177 .012 1.329 1 .357 .028
CONSTR, MI NE, O IL  FI  ELD MACH 1 .069 1 .070 .000 1 .179 1.191 .012 1.352 1 .379 .027
MATERIALS HANDLING MACH.  
MACH. TOOLS,  METAL CUTTING 1:8M 1:8?2 ■m 1:1$? l:i?‘ :8M l:JH l.ffl :8SS
MACH TOOLS,  KETAL FORKING 1 . O b i 1 .085 .000 1 .199 1 .218 .000 1.363 1 .401 .000
OTHER METAL WORKING f lACH 1 .Oi iO 1 .085 .UOS 1 .19 1 1.212 .020 1.349 1 .391 .041
TPEC1AL I N DUS TRI AL  MACH 
PUMPS.COMPRJSSORS,PLOWCRS 
f‘ ALL  AND ROLLER BEARINGS

I . 0 5 8
. 0 6 8 1:8H .003

.003 1:1*1 1:1U .014
.014 l:JB i : m M1 .Oo5 1 .066 .004 1. S i .015 1.319 1 .347 .029

TOWER TRANSMISSION EQUIP 1 • 06P 1 .072 .004 1.17 2 1.186 .015 1.333 1 .364 .030
I NDUSTRI AL  PATTERNS 
COMPUTERS ♦ RELATED MACt l .

1
1 :8« 1

1 : 8 s?
.o o ;

- . 0 0 6 1 : 8$ I 1:18? : 8 H
1.329
1.203

1 .360 
1 .245

.031

.042
OTHER OFFI CE MACHINERY 1 .030 1 .029 - . 0 0 0 1 .092 1.106 .013 1.170 1 .214 .044
SERVICE INDUSTRY MACHINERY 1 .060 1 .061 .002 1 .154 1.165 .011 1.291 1 .319 .028
MACHINE SHOP PRODUCTS 1 .041 1 .044 .003 1 .123 1.137 .014 1.254 j  .283 • P 2 ?RAW SUGAR 1 .061 1 .061 .000 2.629 2.629 .000 1.195 1 .196 .001
GRFEN COFFEE 1 .259 1 .259 .000 1 .31 5 1.315 .000 1.506 1 .506 .001
ELECTRI CAL MFASURING I NSThUt tE 1 .019 1 .016 - .003 1 .P9R 1 .102 .004 1.268 1 .301 »033
TRANSFORMERS ♦ SW 1TCHG F AR 1 .034 1 .031 - . 00? 1.132 1.138 .006 1.301 1 .332 .030
MOTORS AND GENERATORS 1 . 0 5 9 1 .057 - . 0 0 2 1.172 1.179 .007 1.329 1 .359 .030
I NDUS TRI AL  CONTROLS 1 .053 1 .050 - . 0 0 2 1.171 1 .ISO .009 1.324 1 .360 .036
WELDING APP,  GR/ iTHlTE PROD 1 .070 1 .072 . 0 0 2 1 .198 1.211 .013 1.366 1.397 • S 3 1HOUSEHOLD APPLIANCFS 1 .045 1 .04 4 - . 0 0 1 1.14 4 1.152 .008 1.295 1.324 .029
ELEC L I G H T I N G  ♦ WIRING F.O . 1 . 0 3 3 1 .031 - . 0 0 2 1.13 9 1.146 .006 1.334 1 .364 .030
RADIO AND TV RECE 1VING 1 . 0 : 7 1 . 0 2 6 - . 0 0 2 1 .103 1 .109 .006 1.269 1 .300 .031
PHONOGRAPH RFCCKPS 1 . 0 3 0 1 .030 - . 0 0 1 1 . 1 2 0 1 .125 .005 1.316 1 .338 .022
COMM UNI CAT 10 M EBUJPHENT 1 . 0 3 6 1 . 0 7 5 - . 0 0 1 1 .13 1 1.141 .009 1 .293 1 .329 .036
ELECTRONIC COMPONENTS • °V3 . '>90 - . 0 0  3 1 .065 1.073 .005 1 .1 1? 4 1 .222 .038
FATTER 1 ES 1 . 0 4 9 1 .049 . 0 0 0 1.170 1 . 1 7 9 .008 1 .377 1 .401 .024
FNG1NE ELECTRICAL E Q U I P . 1 .05f . 1 . 0 5 6 . 0 0 0 1 .164 1 .173 .009 1 .347 1 .370 .024
X- RAY ,  ELEC EQUIP,NEC  
AUTO STAMPINGS

1 .052 1 . O f  4 .GOO 1.15 6 1.169 .COO 1.335 1 .371 . 0 0 0
1 .000 1 .000 .000 1 .0011 1 . 0 0 0 . 0 0 0 1 . 0 0 0 1 . 0 0 0 . 0 0 0

TRUCK, BUS,  TRAI LER BODIES 1 . 0 7 5 1 . 0  79 .000 1 .124 1.136 . 0 0 0 1 .2 84 1 .308 . 0 0 0
MOTOR VEHI CLES 1 . r?5 1 .0*0 .00 5 1 . 0 8  5 1 . 1 0 0 . 0 1 2 1 .246 1.269 .023
AIRCRAFT 1 . 0 5  5 1 . 0 5  5 . 0 0 0 1 .15 1 1.163 . 0 0 0 1.295 1 .342 . 0 0 0
AI R C R A f T ENG INC I. 1 . 0 6 0 1. 0  61 . c n u 1 . 1 6 ? 1 . I f  3 . 0 0 0 1 . * 08 1 .352 . 0 0 0

9 4
95
96
97
98
99

18?102
181
i 8 tm
III
113
l i t
W
US
I I?
Hi
H im
128
129
130
1 11 
m
135
136
137138
139
It?
mm
145
147
148

00oo



\ TABLE X I-2  (C on t.)

In d u s try  P r ic e  E f fe c ts  from  a $10 B i l l i o n  Increase in  Federa l Spending

STANDARD RIJN : 
AL1ERNATIVF RUK'

CONTROL SOLUTION
$ 1 0  B I L L I O N  INCREASE I N  FED.  SPENDING

ANN UAL AVERAGE P R K L  LEVELS 197? = 1 . 0

MODE I 149 A1PCPATT EQUIPMENT,  NEC
MODE L 150 SHI P AND tOAT HUJLDI NG
MODEL 153 TRAILER COACHES
MODE L 156 FNGR. ♦ S C I E N T I F I C  1NSTR.
HOD I  L 157 TECH.  MEASURING DEVICES
MODEL 158 n r  T I CAL ♦ OPHTHALMIC GOODS
MODEL 159 MEDICAL ♦ SURGICAL I N S T R .
MODEL 160 HIOTOGR APH1C EUII I  PMENT
MODE L 162 WATCHES AND CLOCKS
MODEL 163 JEWELRY AND SILVERWARE
MODE L 164 TOYS , SPORT (MUSICAL I N S T R .
MODt l 165 OFFICE SUPPLI ES
MODI L 166 MlSC MANUFACTURING,  NEC
MODEL 167 RA I L  ROADS
MODE L 168 FUSSES AND LOCAL TRANSIT
MODEL 169 TRUCKING
MODE L 170 WATER TRANSPORTATION
MODEL 171 AI RL INE S
MODE L 172 P I P E L I N E S
MODEL 173 FREIGHT FORWARDING
MODE L 1 14 TELEPHONE AND TELEGRAPH
MODEL H 5 RADIO AND TV BROADCASTING
MODEL 176 ELECTRIC U T I L I T I E S  ( A V E .  PRIC
MODEL 1 77 EL EC.  U T I L I T I E S  (WHOLESALE PR
^ ode l NATURAL GAS
MODEL 179 VATER AND SEWER SERVI CES
m o d e l IfcU w h o l e s a l f  t r a d e
mode l 151 RETAI L TRADE
mode I
MODEL

1S2
1«3

PANK S »C R E D I T  A6EN . ,BROKERS 
INSURANCE

EXOG 184 OWNER-OCCUPIED DWELLINGS
EXOG 185 NCAL ESTATE
MODEL 1#6 HOTEL AND LODGING PLACES
MODE L 187 PERSONAL ♦ REPAIR SERVICES
MODI L 1E8 BUSINESS SERVICES
MODEL 1PV a d v e r t i s i n g
MODEL 1 9 0 AUTO RFPAIR
MODE L 1<>1 MOVIES ♦ AMUSEMENTS
MODE L 1V2 MEDICAL SERVICES
MODEL 11.5 T B l V A T r  SCHOOLS ♦ MPO

STD 1 .059 
1 . 0 5 8  
1 . 0 7 5  1 .0 £4 
1 . 0 6 7  
1 .044 
1 . 0 7 4  
1 . 0 5 3  
1 . 0 6 4  
1 . 0 4 0  
1 . 0 3 7  
1 . 0 3 5  
1 . 0 5 0  
1 . 0 6 9  
1 . 0 6 7  
1 . 0 6 7  
1 . 0*8 
1 .063 
1 . 0 4 8  
1 . 0 6 2  
1 . 0 8 7  
1 . 0 4 5  
1 . 0 6 0  
1 . 0 6 4  
1 . 0 6 3  1 .Go? 
1 . 0 7 6  
1 . 0 61  

. 01: 8f 1 1:8
1 . 0 5 1  
1 . 0 5 1
1 . 0 6 0  
1 . 0 2 4  
1 . 0 4 5  
1 . 0 6 6  1 .n48 
1 . 0 9 4  
1 . 0 5 3  
1 .Of.1

1 V 7 3

ALT
1 . 0 6 0
1 . 0 5 5  
1 . 0 7 5
1 . 0 8 9
1 . 0 7 3
1 . 0 5 1  
1 . 0 8 0  
1 . 0 6 2  
1 . 0 6 7  
1 . 0 4 0  
1 . 0 3  S 
1 . 0 3 5
1 . 0 5 1  
1.0*8
1 . 0 9 0  
1 . 0 7 7
1 . 0 5 0  
1 . 0 6 9
1 . 0 4 9
1 . 0 7 2  
1 . 1 1 5
1 . 0 5 5  
1 . 0 6 0  
1 . 0 6 4

1:8$!
1 . 0 8 3
1 . 0 7 4  

94 
77

1 . 0 5 1
1 . 0 5 1  
1 . 0 6 1  
1 . 0 1 9
1 . 0 4 9
1 . 0 7 2
1 . 0 5 2  
1 . 0 9 9
1 . 0 5 5  
1 .0*»5

1074

DI FF  
.000 .000 .000 .000 .000 
. 0 0  7 
. 0 0 6  
. 0 0 8  
. 0 0  3 .001 .001 
.001 .001 
.001 
. 0 2 4  
.010 .002 .006 .000 .000
: 8S8.000-.000
: 88i
. 0 0 7
. 0 1 3

.000.000.001

. 0 0 6.000

.000

. 0 0 5

. 0 0 6.001

.000

ST D 
1 . 1 6 4  
1 . 1 8 5

1:B ?
l : i l i  
1 . 1 6 6  
1 . 0 9 9  
1 . 1 6 9  
1 . 1 6 4  
1 . 1 6 6

1: 1*1
1: 1H
1 . 1 5 4  
1 . 1 6 0  
1 . 1 3 U  
1 .12«? 1.112
l : l i l
1 : i i »  
1 . 1 6 7  
1 . 1 1 6  
1 . 1 9 6  
1 . 1 3 2

1:111 1.11 1 1.111 
1 . 1 6 1  
1 . 1 6 0  
1 . 1 1  7
1 . 1 5 5  
j  . 1 6 9  
1 . 2 0 3  
1 . 1 7  5 
1 .162

1: 1i
ALT 179 
187 

1.225 1.210
1:1111.187 
1.119 
1 .1821.178 
1.181
1:111
1:11?
1.1881.172 
1.140 
1.134 
1.132
1: 11?
*:SJ1
1.176 1.128 1.213 
1.156
1:111
1.111
1.111
1.1671.164
1.127
1.173
1: 1??
1.179 
1.172

DI FF.000.000
.000.000
.000.019
.021
.020
. 0 1 3.014
.014
.015.015
. 0 1 3.047
.034.G?2.010.000.000
. 0 4 3
.000
. 0 0 7
. 0 0 8.009.013.017
.024
: 8?2 1 :»1

000>000
.006
. 0 0 4
.000.000
:812.004
.000

STD
1.3011.366
1.3811.343
1:1811.292 
1.199 
1-315 1.294 
1.298
l : i »
1.3031.238
1:S #1.2 77 1.506
1.293 

5f 4!
1.4611.466
l : ? H
l:?$?

011.225
1.225 1.314 1.222 
1.231
1.309
1:? i!1.399
1.309

1:111

1*>76
ALT DI FF

1 .347 1 .409 
1 .417 1 .3?4
l : i «  1 .332 
1.228 1.347 
1.336
1.338 
1 .344 1 .390
1:?Si
! : ! «  1.301 1.542
1.338
i l m
1 .466 1.492
1:111
l : ! t l
1:SH 1.226 
1 .226
1: 11? 
1 .249 
1 .345
1:30$ 
1.430 
1.318

)0 
.000 .000 .000 .034 
.040 
.028 
.032 .042 
.040
: 8 j i
:8i?.024
.000.000
.008.000
.025.026
:8$$
.024.034
:85$
.001
.001
Io?J
: 8 o o

149150Uim
159160 
162163164
1*6m169

w172
H i175176
177
m
180
181

.000

184
185186187
188 189
w192
193

4J-
00vo
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A re a s s u r in g  r e s u l t  o f  the  p r ic e  model I s  th e  r e la t iv e  movements 

o f  the  th re e  component Indexes f o r  p e rs o n a l consum ption e x p e n d itu re s .

The g re a te r  I n e la s t i c i t y  o f  d u rab les  supp ly  as compared to  nondurab les 

i s  r e f le c te d  by th e  1.007 change in  d u ra b le s /n o n d u ra b le s  r e la t iv e  p r ic e  

f o r  1976 (1 .033 * 1 .0 2 6 ) . The p r ic e  o f  s e rv ic e s  expe riences  the  s m a lle s t 

p r ic e  in c re a se  fro m  th e  change in  government spending.

The r e s u lts  f o r  the  d e ta i le d  s e c to rs  d is p la y  b o th  la b o r  m arket 

and p ro d u c t m arke t im pact on p r ic e  changes. The s tro n g  unemployment 

r a te  e f fe c ts  upon th e  wage s t ru c tu re  appears to  n o t ic e a b ly  a f fe c t  bo th  

r e la t iv e  wages and r e la t iv e  p r ic e s  o f  t e x t i l e s ,  a p p a re l, and le a th e r  

p ro d u c ts  ( in  a p o s i t iv e  d i r e c t io n ) ;  and s te e l ,  m e ta l cans, and au tom ob iles  

( in  a n e g a tiv e  d i r e c t io n ) .  In  a lo n g e r s im u la t io n ,  these  s h o r t- ru n  

p r ic e  e f fe c ts  r e s u l t in g  from  a s h i f t  in  th e  wage s t ru c tu re  would be 

dw arfed by the  more p e rv a s iv e  in f lu e n c e s  on r e la t iv e  p r ic e s ;  nam ely, 

d i f f e r e n t ia l  grow ths in  la b o r  p r o d u c t iv i t y  by in d u s t ry .

C onc lus ions

Compared to  th e  more s o p h is t ic a te d  types o f  m u l t ip l ie r  a n a ly s is  

perform ed on p re v io u s  econom etric  m odels, ou r p rocedure  here may appear 

r a th e r  ru d im e n ta ry . However, g ive n  the  s iz e  and co m p le x ity  o f  the  

in te g ra te d  m odel, im p o rta n t p rog ress  has been made. F i r s t ,  we have 

ga ined v a lu a b le  expe rience  in  s o lv in g  th e  re a l- in c o m e  and p rice -w age  

models in  tandem and have shown the  e q u a tio n  s t ru c tu re s  to  be d y n a m ica lly  

s ta b le .  Second, the  model e x h ib i ts  aggregate  m u l t ip l ie r s  th a t  a re , a t  

le a s t  to  a f i r s t  a p p ro x im a tio n , c o n s is te n t w i th  a number o f e x is t in g  

la rg e -s c a le  m odels. More p la u s ib le  m u lt i- p e r io d  m u l t ip l ie r s  may be 

ach ieved w ith  r e s p e c i f ic a t io n  o f th e  consum ption and in ves tm en t equ a tions  

in  th e  r e a l  m odel.
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In  t h is  s e c t io n  we p re s e n t a fo re c a s t  o f  th e  Income model th rough  

1982. The income fo re c a s ts  by In d u s try  a re  those im p lie d  by the  r e a l 

o u tp u t fo re c a s t  p resen ted  a t  th e  June, 1977 sponsors* m eeting  o f the  

INFORUM P ro je c t .  That i s ,  r e a l  o u tp u ts  a re  taken  as g iv e n ; we have n o t 

made a com p le te , c o n s is te n t s o lu t io n  f o r  the  e n t i r e  system as we 

d e sc rib e d  in  th e  p re v io u s  s e c t io n .  As o u r expe rience  grows w ith  the  

Income and p r ic e  m odels, fu tu re  fo re c a s ts  shou ld  approach e q u il ib r iu m  

s o lu t io n s  f o r  th e  com plete m odel.

The assum ptions f o r  th e  m a jo r exogenous v a r ia b le s  a re  shown in  

Tab le  X I-3 .  As th e  f i r s t  l i n e  shows, we have pegged the  e f fe c t iv e  

fe d e ra l p e rs o n a l income ta x  a t  a c o n s ta n t v a lu e  f o r  th e  fo re c a s t  p e r io d .

In  runs w i th  the  merged r e a l  and income m odels, u s in g  th e  ta x  e la s t i c i t i e s  

d e r iv e d  in  the  B rook ings S tudy (see Chapter 7 , S e c tio n  3 ) ,  a co n s id e ra b le  

" f i s c a l  d ra g " as g row th  in  income pushed up e f fe c t iv e  ta x  ra te s .  On 

th e  assum ption th a t  Congress would c o n t in u a l ly  enact le g is la t io n  to  

m a in ta in  ro u g h ly  co n s ta n t average ta x  r a te s , th e  average ra te  over the  

1955-75 p e r io d  ( ta x  re ve n u e s /a d ju s te d  g ross income, .118) was e n te re d .

The t r a n s fe r  payment v a lu e s  are  s im p ly  an a g g re g a tio n  o f th e  v a r io u s  

item s th a t  were d iscussed  in  S e c tio n  7 .5 . In  th e  model those v a lu e s  are  

in f la t e d  to  c u r re n t d o l la r s  a f t e r  m u l t ip l ic a t io n  by the  p ro je c te d  P e rsona l 

Consumption D e f la to rs .

E qua tions  f o r  Net In te r e s t  and R e n ta l Income o f  persons th a t  were 

e s tim a te d  in  S e c tio n  7 .1  have n o t y e t  been im plemented in  the  m odel.

For the  p re s e n t, exogenous e s tim a te s  have been made f o r  the  pa th  o f  these 

v a r ia b le s  in  c u r re n t d o l la r s .

11 .2  Model F o recas t
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M a jo r Exogenous Assum ptions f o r  Income F o recas t

1976 1977 1978 1980 1982

E f fe c t iv e  fe d e ra l 
p e rs o n a l income ta x
r a te  (%) 11 .8  11 .8  11.8  11 .8  11.8

S o c ia l S e c u r ity  ta x
ra te  (%) 5.85 5 .85 6.05 6.05 6 .20

T ra n s fe r payments 
(e x c lu d in g  unemploy
ment in su ra n ce )
b i l l i o n s  o f  72$ 134.6 144.8 155 .0  179.0  206.2

Net in te r e s t  122.8 142 .0  158 .4  189.7 222.2

R e n ta l income o f
persons 23.6  27.2  30 .9  38.2  45.5

F e d e ra l deb t h e ld  by
the  p u b lic  ( b i l l i o n s )  440.0 480.0  510.0 540.0 560.0

TABLE X I - 3

P r ic e s

P r ic e s  f o r  dom estic  crude p e tro le u m , w e llhead  p r ic e  o f  n a tu r a l gas, and 
c o a l grow 3 p e rc e n t p e r yea r fa s te r  than  o v e r a l l  WPI a f te r  1977:1 . A l l  
o th e r  exogenous p r ic e s  (see S e c tio n  9 .7  ) r is e  a t  same ra te  as WPI a f te r  
la s t  known o b s e rv a tio n , 1977:2 .
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F e d e ra l deb t h e ld  by th e  p u b lic  i s  an e x p la n a to ry  v a r ia b le  in  the  

e q u a tio n  fo re c a s t in g  (n e t)  government in te r e s t  payments to  persons. The 

e s tim a te s  here  assume th a t  the  budget d e f ic i t s  w i l l  d im in is h  by 1982, 

b u t th a t  a co m p le te ly  ba lanced budget w i l l  n o t be ach ieved .

The assum ptions f o r  the  s e t o f  exogenous p r ic e s  a re  d e sc rib e d  a t  the  

bo ttom  o f  Tab le  X I-3 .  The energy p r ic e  assum ptions are  ro u g h ly  in  l i n e  

w i th  F e d e ra l Energy Agency p ro je c t io n s  as o f  th e  s p r in g  and summer o f 1977. 

A t  t h is  w r i t in g ,  th e  Congress i s  d e b a tin g  n a tu ra l gas p r ic in g ;  the  

3 p e rc e n t annual r e la t iv e  p r ic e  in c re a s e  i s  p ro b a b ly  too  lo w  w ith  re s p e c t 

to  com plete d e re g u la t io n . A n e u t r a l assum ption is  made in  re g a rd  to  

the  r e la t iv e  p r ic e s  o f  th e  o th e r  exogenous com m odities; t h e i r  p r ic e s  

s im p ly  r is e  w i th  the  WPI (w ith  a one q u a r te r  la g ) .

F o re ca s t D is p la y

The com puter o u tp u t f o r  the  income model fo re c a s t  i s  shown on pages 

499 to  518 a t  th e  back o f  t h is  c h a p te r. The o u tp u t i s  d iv id e d  in to  fo u r  

s e c t io n s . The f i r s t  th re e  pages show aggregate  item s from  th e  r e a l 

and income m odels. The program a ls o  computes y e a r - to -y e a r  g row th  ra te s  

f o r  most o f  these ite m s . In  s e c t io n  tw o , w h ich  com prises th e  n e x t th re e  

pages, the  m a jo r components o f  Gross P roduct O r ig in a t in g  a re  shown f o r  

15 broad in d u s try  g roups. R a tio s  o f  GPO components to  t o t a l  GPO are  

shown in  s e c t io n  3 f o r  th e  same broad in d u s try  g roups. The f i n a l  

e leven  pages show th e  income fo re c a s ts  f o r  55 income model s e c to rs  

(R est o f  th e  W orld is  e x lc u d e d ).

The f i r s t  page o f  the  fo re c a s t  (page 499 i s  e n t i t le d  "GNP E xp end itu re  

Components and O ther S e lec ted  In d ic a to r s . "  As th e  g row th  ra te s  show,
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th e  s h o r t - ru n  sc e n a rio  in  summer 1977 INFORUM fo re c a s t  was f o r  c o n tin u in g  

h ig h  grow th  in  r e a l  GNP in  1977 and 1978, and then  a sharp d e c e le ra t io n  in  

1979. As w ould be expected , the  c y c l ic a l  f lu c tu a t io n s  in  g row th  ra te s  is  

most apparen t in  s t ru c tu re s  and p roducer d u ra b le  equ ipm ent.

"The R e la t io n  o f Gross N a tio n a l P ro d u c t, Net N a tio n a l P ro d u c t,

N a tio n a l Income, and P e rsona l Incom e," shown on th e  succeeding page, is  

a s l i g h t l y  expanded v e rs io n  o f  th e  ta b le  by the  same name (Tab le  1 .9 ) in  

the  U .S . N a tio n a l A ccounts . Growth ra te s  o f  nom ina l GNP are above 10 p e rce n t 

f o r  th e  rem a inder o f  th e  decade (excep t f o r  1979), s in ce  the  o v e r a l l  

i n f l a t i o n  ra te  is  n o t expected to  d im in is h  from  i t s  c u r re n t  le v e l  o f  

around 6 p e rc e n t. As we expect from  th e  b e h a v io r b u i l t  in to  the  p r ic e -  

wage m odel, co rp o ra te  p r o f i t s ,  on a percen tage b a s is ,  a re  the  most 

c y c l i c a l l y  s e n s it iv e  income share . The pause in  o v e r a l l  a c t i v i t y  p ro je c te d  

f o r  1979 causes nom ina l p r o f i t s  to  a c tu a l ly  d e c lin e  s l i g h t l y  from  t h e i r  

1978 le v e l .  As th e  economy rebounds in  1980, c o rp o ra te  p r o f i t s  in c re a se  

more than  p ro p o r t io n a te ly  to  n a t io n a l income, r is in g  by 20 p e rc e n t.

"P e rso n a l Income and I t s  D is t r ib u t io n "  is  shown in  th e  t h i r d  page o f  

the  fo re c a s t  o u tp u t.  T h is  i s  a s l i g h t l y  expanded v e rs io n  o f Tab le 2 .1  

in  th e  N a tio n a l A ccoun ts ; I  have in c lu d e d  more d e t a i l  in  the  breakdown 

f o r  t r a n s fe r  payments and c o n tr ib u t io n s  f o r  s o c ia l in s u ra n c e .

L in e  37 o f the  ta b le  shows the  1 9 7 2 -d o lla r  d isp o sa b le  pe r c a p i ta l  incomes 

th a t  r e s u lts  from  the  m odel. On l in e  38 we show the  r e a l d isp o sa b le  incomes 

th a t  were assumed f o r  th e  J u ly ,  1977 INFORUM M odel. As th e  grow th ra te s  

in d ic a te ,  a s ig n i f ic a n t  d ive rgence  between th e  assumed and c a lc u la te d  

incomes beg ins  in  1977. The in te r r e la t io n s h ip s  o f  the  com plete model make 

th e  exac t sources o f t h is  d isc re p a n cy  d i f f i c u l t  to  p in  down, b u t some 

s tu d y  in d ic a te s  s e v e ra l problem  areas th a t  a re  c o n t r ib u t in g  fa c to rs .
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We may p re fa c e  our d is c u s s io n  by n o t in g  th a t ,  to  a f i r s t  a p p ro x im a tio n , 

r e a l d is p o s a b le  p e rs o n a l income p e r c a p ita  i s :

manhours worked *  wage ra te  ... \(1 1 .1 ) DPI -  ----------- r— j---------- *  v . ..-—  *  (1 -  ta x  ra te )p o p u la tio n  PCE d e f la to r

I f ,  as a f i r s t  s te p , we assume th a t  manhours move in  p ro p o r t io n  to  r e a l GNP 

and r e a l wages are  f ix e d ,  th e n  we have a s im p le , te x tb o o k  income d e te rm in a tio n  

prob lem . The re a d e r a t  t h is  p o in t  may r e fe r  aga in  to  the  grow th  ra te s  o f 
♦

the  GNP components o f th e  r e a l  fo re c a s t on page

A c u r io u s  fe a tu re  o f  th e  r e a l  fo re c a s t  used he re  is  th a t  w h ile  the  

exogenous o r  "sem i-exogenous" components o f  s t ru c tu re s ,  PDE, and government 

e xp e n d itu re s  a l l  show a c c e le ra t io n  from  1976 to  1977, th e  grow th r a te  o f 

p e rs o n a l consum ption e xp e n d itu re s  i s  a c tu a l ly  lo w e r in  1977 than  1976.

W ith  a s ta b le  sav ings r a te ,  t h is  r e s u l t  i s  s u re ly  c o u n te r in tu i t iv e ;  the  

income model r e f le c t s  th e  h ig h e r  le v e l  o f  income ( fo r  1977) when i t  i s  

endogenous to  the  m odel. F a r t  o f  the  problem  l i e s  in  the  f a c t  th a t  the  

sav ings ra te  im p lie d  by th e  aggregate consum ption e q u a tions  f e l l  by .008 

from  1976 to  1977. Thus, to  c a l ib r a te  t o t a l  GNP ( to  some "o u ts id e "  v a lu e ) 

w ith  an exogenous D P I, the  grow th  in  DPI from  1976 to  1977 had to  be low er 

than  what i t  o th e rw is e  would have been. Of cou rse , in  a model where income 

is  endogenous, th e  lo w e r th e  sav ings r a te ,  th e  h ig h e r  is  th e  r e s u lt in g  

le v e l  o f  income.

Note th a t  here  we a re  n o t e v a lu a t in g  th e  fo re c a s t  r e a l  GNP components 

a g a in s t t h e i r  p ro b a b le  outcomes in  1977. R a th e r, i t  appears th a t  th e re  

is  some in te r n a l  in c o n s is te n c y  between the  exogenous components o f  f i n a l  

demand ve rsus  th e  le v e l  o f  p e rs o n a l consum ption e x p e n d itu re s .
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A nother source o f  the  prob lem  appears to  l i e  In  th e  t o t a l  manhours 

fo re c a s ts  o f  the  re a l model In  1976 and 1977. As r e a l p r iv a te  GNP In 

creases by 6 .4  p e rc e n t from  1975 to  1976, manhours In  th e  p r iv a te  economy 

a re  " fo re c a s te d "  by th e  model to  In c re a se  by o n ly  1 .9  p e rc e n t. The 

a c tu a l Inc re ase  in  t o t a l  manhours was 3 .8  p e rc e n t. (T h is  prob lem  may 

be caused by c o e f f ic ie n ts  on th e  f i r s t  d if fe re n c e  o f  o u tp u t in  the  

p r o d u c t iv i t y  equa tions  th a t  a re  to  la rg e  (see 1985: In te r in d u s t r y  

F o recas ts  o f  th e  American Economy, Chapter 8) .

Th is  la rg e  in c re a se  in  p r o d u c t iv i t y  works i t  way th rough  th e  

p rice -w age  model to  produce la rg e  in c re a se s  in  the  r e a l wage. Because 

o f  the  la gs  in  the  p rice -w age  m odel, th e  in c re a s e  in  the  r e a l  wage is  

o v e rs ta te d  f o r  1976 and p ro b a b ly  f o r  1977. As e q u a tio n  (1 1 .1 ) shows, 

t h is  r e s u l t  im pinges d i r e c t ly  on th e  fo re c a s ts  o f  r e a l d isp o sa b le  

income.

The above fa c to rs  r e la te  to  th e  d is p o s a b le  income d isc rep ancy  

fo r  1976-78. Beyond 1978, Increases in  th e  d isc rep ancy  may be due to  

in c o n s is te n t  assum ptions re g a rd in g  p e rs o n a l ta x  ra te s .  Assuming th a t  

th e  im p l i c i t  ta x  ra te s  in  the  s tanda rd  fo re c a s t w ould y ie ld  a ba lanced 

government budget ( o r  a t  le a s t  a c o n s ta n t d e f i c i t  each y e a r ) , we w ou ld  

suspect an in c re a s in g  government d e f i c i t  g ive n  the  r e s u lts  shown h e re .

A p re lim in a ry  e x e c u tio n  o f  a ro u t in e  to  c a lc u la te  th e  government 

d e f i c i t  indeed shows t h is  to  be the  case. The combined fe d e ra l,  s ta te ,  

and lo c a l  d e f i c i t  jumps 44 b i l l i o n  d o l la r s  from  1978 to  1980. I f  we 

were to  in c re a s e  p e rs o n a l taxes in  1980 by 44 b i l l i o n  d o l la r s ,  the  

d if fe re n c e  in  th e  two d is p o s a b le  Incomes w ou ld  be o n ly  120 d o l la r s  

p e r c a p ita ,  s l i g h t l y  le s s  than  th a t  f o r  1978.
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As a gen e ra l s ta te m e n t, we n o te  th a t  In  s e v e ra l areas —  con

sum ption , in ve s tm e n t, and p r o d u c t iv i t y  —  th e  p re s e n t INFORUM s p e c i f i 

c a t io n  needs some a d d it io n a l re fin e m e n t to  han d le  s h o r t - ru n  c y c l ic a l  

f lu c tu a t io n s .  The J u ly ,  1977 fo re c a s t r e f le c t s  some o f  these  weaknesses 

as e q u a tions  a re  " tu rn e d  on " a f t e r  th e  1974-76 r o l le r c o a s te r  movements 

in  the  economy. As these  re fin e m e n ts  a re  added and we g a in  more 

expe rience  w ith  the  income m odel, fu tu re  fo re c a s ts  shou ld  be a b le  to  

In c o rp o ra te  more c o n s is te n t e s tim a te s  f o r  d isp o sa b le  income.

In d u s try  F o recasts

We m entioned above th e  s t a b i l i t y  o f  GPO shares f o r  1976 to  1977 

f o r  th e  p r iv a te  economy. A no ther lo o k  a t  page 505 shows th a t  th e  r a t i o  

o f  la b o r  Income to  GPO i s  ve ry  s ta b le  th rough  1982. Thus, a ltho ugh  

th e  p r ic e  equa tions  f o r  the  tw o - d ig i t  SIC income s e c to rs  In c o rp o ra te  

f a l l i n g  o r  r i s in g  tre n d s  o f  GPO/labor com pensation, these tre n d s  

e f f e c t iv e ly  cance l o u t in  the  agg rega te .

The reade r may pursue th e  fo re c a s ts  f o r  th e  tw o - d ig i t  income
3

s e c to r  a t  h is  le is u r e .  W ith  th e  e x c e p tio n  o f  P e tro leum  r e f i nin g ,  

th e  fo re c a s ts  o f  o th e r  p ro p e r ty  income appear reasonab le  in  eve ry  

s e c to r .  T h is  gen e ra l r e s u l t  shows th a t  the  p r ic e  e q u a tions  and GPO 

d e te rm in a tio n  r e la t io n s  a re  behaving  p ro p e r ly .

The prob lem  in  the  P e tro leum  R e fin in g  In d u s try  stems from  an 
(as y e t  undeterm ined) in c o n s is te n c y  in  a c tu a l p r ic e s  f o r  pe tro le um  
r e f in in g  in p u t  and o u tp u t p r ic e s .  S ince va lue-added com prises a v e ry  
s m a ll p ro p o r t io n  o f  g ross o u tp u t o f  t h is  in d u s t ry ,  s m a ll e r ro rs  in  
e i th e r  in p u t  o r  o u tp u t p r ic e s  can produce la rg e  e r ro rs  in  th e  computed 
p r o f i t  f ig u re s .
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The re a l gross p ro d u c t (72$) f ig u r e  on l i n e  9 f o r  each pan e l i s  

d e r iv e d  by a g g re g a tin g  th e  INFORUM c o n s ta n t -d o l ia r  gross o u tp u t w ith  

1972 va lue -added  w e ig h ts . The im p l i c i t  GFO d e f la to r  on l i n e  10 o f 

each pane l i s ,  o f  cou rse , computed by d iv id in g  l i n e  1 by l i n e  9 .

Changes in  markup ra te s ,  la b o r  p r o d u c t iv i t y ,  and r e la t iv e  wages a l l  

a f f e c t  the  d is p e rs io n  o f  GPO p r ic e s  th a t  a re  fo re c a s t  f o r  1982.

C onc lus ion

The m u l t ip l ie r  and fo re c a s t in g  e x e rc is e s  p resen ted  in  t h is  ch a p te r 

complement the  te s ts  o f  th e  p re v io u s  ch a p te r in  v a l id a t in g  th e  com ple te  

m odel. F i r s t ,  c a lc u la t io n  o f  dynamic m u l t ip l ie r s  i n  gen e ra l y ie ld s  

reasonab le  r e s u l t s .  We have been a b le  to  id e n t i f y  some s p e c i f ic  areas 

f o r  improvement w h ich  shou ld  b r in g  th e  b e h a v io r o f  the  model in  c lo s e r  

a lig n m e n t w ith  th a t  o f  the  more th o ro u g h ly  te s te d  macroeconomic m odels.

The r e s u lts  f o r  the  u n c o n d it io n a l fo re c a s t a re  d i f f i c u l t  to  e v a lu a te  

in  is o la t io n .  We can say th a t  th e  income model appeals to  be g e n e ra tin g  

p re d ic te d  va lu e s  th a t  c o u ld  e a s i ly  be expected , g iv e n  th e  o u tp u t o f  the  

r e a l model. In  a d d it io n ,  o u r re s u lts  by in d u s try  show th a t  o u r income 

d is t r ib u t io n  mechanism h o ld s  to g e th e r  w e l l  f o r  fo re c a s ts  th a t  extend 

more than  ju s t  a few years beyond th e  base p e r io d .
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3 S : i35.434.033.0
12. 6

12.5 9.6 7.312.99.06.510.58.5 14.1M
l?:iI?:!17.7
9.912.6 14.2 1

';•! iH  1
i i : i14.610.7 !!:?12.7

11 .89.8

’ l i !4.89.8 8.413.5J:t1?:?
lt:515.614.7
11:112.5
,1:91?:J

8.3M
i10.2?:?

-:1.7
10.8-4.99.913.9

: i
:?

11.3 
2 :8

’ 1:1
-i14.4

1 :2
JS:S1.41.9 

1.613.4

f:!,S:i
l ‘ :S

10.3'§:?10.4 B .3U,1:5$:!
0 .6

1:12.9
W
! : !

13:1

9.99.9
18:0
S:l9.68.312.3
\-A

11:1

N

IS.1:1
13:J
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PERSONAL INCOME AND ITS DISTRIBUTION 
1V72 197 3 1974 1975 1976 1977 1978 1979 1980 1981 1982

1 PERSONAL INCOME i  ■ A6E AND SALARY PAYMENTS OTHER LABOR INCOME bAGE SUPPLEMENTSLESS: EMPLOYER CONT. FOR S. INS. OASDIFEDERAL EMPLOYEES STATE AND LOCAL UI INSURANCE 1U PROPRIETORS' INCOME (♦ CCA ADJ.)11 RENTAL INCOME12 DIVIDENDS13 FERSONAL INTEREST INCOME14 NET INTEREST15 GOVERNMENT INTEREST16 INTEREST PAID BY CONSUMERS17 TRANSFER PAYMENTS UNEMPLOYMENT BENEFITS OASDI AND RAILROAD RETIREMENT MEDICAREGOVERNMENT EMPLOYEE PENSIONS VETERANS BENEFITS PUBLIC ASSISTANCE OTHER GOVERNMENT TRANSFERS BUSINESS TRANSFERS26 LESS: PERS. CONTRB. FOR SOC. INS.27 OASDI AND RAILROAD FEDERAL EMPLOYEES STATE AND LOCAL EMPLOYEES SELF-EMPLOYMENT TAX AND OTHER31 LESS: PERSONAL TAXES32 FEDERAL INCOME TAXES35 FEDERAL ESTATE AND GIFT34 STATE AND LOCAL35 EQUALS: DISPOSABLE PERSONAL INCOME DISPOSABLE PERSONAL INCOME <72S>PITA (72*

10
19
i?22
232*

!b
!vJU

\\
17 (IIS. PERSONAL INCOME PER C API 58 DPI ESTIMATE - LAST ITERATION

944.9626.841.780.3

1922.7
125i ■:*185.791.861.9 5.7 

!.1

2139.3
Mo8: l

2617.5

34.5
i! i; f
U:S

118. 625. r

IS :!
11.8
81 .661.93.88.5

2791/
2?3:S65.61643.0

i l l ?

PERCENTAGE GROWTH RATES
1 PERSONAL INCOMEi MAfaE AND SALARY PAYMENTS3 OTHER LABOR INCOME4 WAGE SUPPLEMENTS!> LESS: EMPLOYER CONT. FOR S. INS. 1U PROPRIETORS' INCOME I ♦ CCA ADJ.)

1 
}
11 RENTAL INCOME'2 DIVIDENDSi  PERSONAL INTEREST INCOME14 NET INTEREST15 GOVERNMENT INTEREST16 INTEREST PAID BY CONSUMERS17 TRANSFER PAYMENTS1b UNEMPLOYMENT BENEFITS26 LESS: PERS. CCNTRB. FOR SOC. INS.27 OASDI AND RAILROAD 2<i FEOERAL EMPLOYEES29 STATE AND LOCAL EMPLOYEES30 SELF-EMPLOYMENT TAX AND OTHER31 LESS: PERSONAL.TAXES32 FEDERAL INCOME TAXES33 FEOERAL ESTATE AND GIFT34 STATE AND LOCAL35 EQUALS: DISPOSABLE PERSONAL INCOME36 DISPOSABLE PERSONAL 11.C0ME (72$)37 DIS. PERSONAL INCOME PER CAPITA (72* 30 DPI ESTIMATE - LAST ITERATION

11:5 
12. 1 19.327.0 42. 5

. 1-2.3
11:f 12.7 12.9 16. 7 13. 1 27. E23.1
>;:i
9.2 2. 313.213.2 5. V 5.1 
6 . 0

9.49.9 
10.1 12.715.2 -7.4 -2.59.9

16.3 
- 2 . 017.1 28.916.117.3

IS .6 .9

8.7
8.1-1.9

- 2 . 6
- 2.1

!:°
6 . 67.07.35.5
6 . 66.3

.? :!2.9
- 2 . 1

7.16.3 .9.5 
12.65.8 -1.3 -5.95. 25.99.7

1.8 
1.0

. 7

1ljj.7
12.5 
10.8
il:i5.3
12.6  14.69.912.934.1
U : i9.0 9.5

10.5
10.84.84.13.3

1 hi 16.2 13.7
12:115.514.2
11:813.2 16.0

!?:?
W5.116.6

1?:?12.9
12.0

6 . 8
6 . 0
3 . 6

11:!16.3 14.8
18:$13.4 14.7
11:!
I:?
?:!
? :i
?:«’,1:1

11:1
3 . 3

3.812.4
h i
0 .613.49.6 

10.82.98.7

l l i l
:?0

lE*.8
IS:?10.711.4
1:1
2 . 8

!! ii
3.7 .3
:!9.613.3

I f i i  1

2 . 86.9

I
8:i,6:1
1?:i
10.2

5 : »

10.4 
9»l

1?:?10.4 
10.68.7 13.17.98.92.76.9

8:1
i : l5.19.8

<8 : ?9.710.5
fit

InO

i



, >rt>liimMnl

• COMPONENTS OF GROSS PROOUCT ORIGINATING
1972 1973 19 74 1975 1976 1977 1978 1979 1980 1981 1982

1 ALL INDUSTRIES. TOTAL GROSS PROOUCT ORIGINATING WAGES AND SALARIESWAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (721) IMPLICIT GPO DEFLATOR
2 PRIVATE ECONOMY (DOMESTIC! GROSS PRODUCT ORIGINATING WAGES AND SALARIESWAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP, CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (72S) IMPLICIT GPO DEFLATOR
i  AGRICULTURE.FQRESTRY,«FISHERI GROSS PRODUCT 0RI6INATIN6 WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT ( 72S) IMPLICIT GPO DEFLATOR
4 MININGGROSS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (721) IMPLICIT GPO DEFLATOR
5 CONTRACT CONSTRUCTION GROSS PRODUCT ORIGINATING WAGES AND SALARIESWAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL 6R0SS PRODUCT (721) IMPLICIT GPO DEFLATOR

1169.3634.480.5
18 .0

10* S : ?
76 .J

166

1007.5
‘ I ! : ?  

18 .0
92 .9

ioB? ri 
1.000

4 .1 
.0

3:5
7. 0
2 .5 

56 .6 1.UUU

1 316. 9
707.5

9 5 . 8
1 8. 4

if* :«
9 8 . 6

186.1
MHfB
11 39. 3

5 56 .9
78. 4
1 8 . 4  
9 9 . 7

1 1 0 . 9  
9 8 . 6

176.4
1076.1

1 . 059

14 c4.5 
7 77.6 
1 C7.9 

1 b . 5

IB : !
91.3 

1 59.2

12 27.4
6JJ:i

18.5 
1 CS.7
h : i  
1 £8.3 

1076.8  
1 .140

35. 4 6 0 . 8 5V.5
5 .8 7 . 7 9 .4

.5 . 7 .9

.0 . 0 . 0
5 .9 6 . 2

21 . | 3 9 . 7 34.9
4 . 2 4 . 9

35 :4 3 5 . 8 33.9
1. 000 1. 696 1 .753

18 .9 2 3 . 8 35.7
6 .6 7 . 4 8 .8
1 •I 1 . 4

.0 •91 .5 1 . 6 J * *4 .7 4 . 8 5 . 0

.1 .4 .6
, ! : 3

1.000 1. 249 1 .896

61 . 6
4 4 . 6  

5 . 0
.0

1:1
6 . 4

.6
5 7. 7  

1.06V

8:1
5. 6

.0
lit
5.1

^  zS
1 .205

82 
I I S . 5 

18.0 
1.9 
,9 

9 6. 3  
214.2

1699. 0  
8 9 6 .6  
127 .9  

19 .2
111: !  t i ! : !

112.5  
274 .7

M H d

1296.3
637 .7

9 3 . 0
1 8 .0  

118.9
H l : l
203.4

1039. 0
1.248

55. 6  
10.8

bio
2 9. 6  

3. 7
35.2  

1 .576

2 : J
1. 8
5 :?

2 . 259

H :?
5 .3  

.0
1.2
4 . 6
6 .4  

.4
46 . 2

1.362

103
129:1
] ? ! : !  
263 .3 

1141 .9 
1 .2 84

59.5
12.5

i : t
3 0 . 6  

3 . 9
39.3

1 .515

t f : i
2 :S
1 .9
5 .5 

.6

11)04.8
145.4  

20.5
1H:J
128 .7
319.5

’ tS r t
1466.1 1658.8  

6 9 9 .6  
'  '  .4

2 . 318

I i : t
6 . 0

.0
1 *14 .7
8 . 8
,i:l 

1 .4 77

790.4
118.2

20.5
142.0
121:)
307 .6

1238. 6
1 . 339

« : i  
* : i  

1 o: S
3i:5
41.5

1. 595

4 8. 0
12.0

2 : 5
l u

. 8

i i : ?
2. 465

7. 0
.0

1:1
11.9
si:&

1.582

ii?? :!
167.0  

21. 5
\ » : l
142.7
368.1  

1477,6
1. 448

1863.1
?Si:S
i i l : »

i i : »
355 .7

1313.1  
1. 419

i S : S
3V. 7 

4 . 9  
4 2 . 6  

1. 723

56.5  
1 2 .b

2.2
6 . 0
1.0

1 8 :?
2 . 727

8 . 2
.0

l i t
13.1
6?*.1

1. o37

H IM
1 85 .7  208.6

4*:5
4 3 .5

1.842

« : !

2 :5

I ? : .
3 .034

9 : l
1 : 112.6

6?:S
1.722

2 .5
6 . 6  
1 .3

H : 1
3. 407

2 3 4 .2
2 3 . 0

1 ? » : 8
199 .6
4 9 3 .6

1 1 : !
3 . 6

.0

i l l
! i : I

3 . 8 23

31 25. 0
1612. 9

2 61 .7  
24. 2

iH : {
220.7  
546.5

’ tISiS

Wil
e i i : i

h m
532 .0

’ K W

1 . 7
.0

it :s
6?:i
4 6. 4

2 . 320

?t:S

6. . _ 
1.865

* : 8
2 . 8

? : )
I i : i

4. 262

13. 5
.0

W
1 8. 0
t l'A

2. 160
Uioto
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COMPONENTS OF GROSS PROOUCT ORIGINATING

6 MANUFACTURING6R0SS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (729) IMPLICIT GPO DEFLATOR
7 NONDURABLE GOODS GROSS PRODUCT ORIGINATING WAGES AND SALARIESWAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (72S) IMPLICIT 6PO DEFLATOR
13 DURABLE GOODSGROSS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (/2>> IMPLICIT GPO DEFLATOR
9 TRANSPORTATIONGROSS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXtS CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT ( 7d\) IMPLICIT GPO DEFLATOR

10 COMMUNICATIONGROSS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT ( 72S) IMPLICIT GPO DEFLATOR
11 ELECTRIC,GAS ft SANITARY GROSS PRODUCT 0RIGINMIN6 WAGES AND SALARIESWAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL 6R0SS PRODUCT lf2%i IMPLICIT 6P0 DEFLATOR

IV 72

288 .7

M:539.6 288 .7 1.000
116 .8 66.9 ? .6 11 .2 3.4
10:J13.6116.81.000

171 .» 108 .6 18 .2 .0 * .4 14.7 1 .9
171 .9 1.000

46.2 28 .1 3.8
* :!

*1:11.000

29.4 11 .5 3 .1
}:$ b .6 .05 .12V.4 1.0U0

2 a.'J
5:?
*:?6.1

2 a iS 1.000

1973 1974

316.1 3 37.8
196.4 2 14.0

3 2 . 9 j 6 . 5
11 . 0 11.2

7 . 2 B.O
27 .6 31.3

2 . 3 2 . 2
38. 8 34.6

3 12 .0 313.0
1. 013 1 .079

121.5 1 35.1
7 2 . 3 77.7

12^122.4.993

194.7 124.121.9 .13.tt 16. 5 2.325.9109.7 1.026

53.131.64.6
2.1
1:1

sHltt1.046
33.213.03.61.02.1 6.1
6lS

31.1
i:l
6.8.3

z l : t1.067

H:13.7
12:J 18.2 .1 24.3 1 .097

1975

342.4
nut

S1:J33.9283.4 1.208

142.3 79.5

’ i i l

117.4 1.213

19 76

398 .9

11 .6 9.7 36 .4 2.4 58.0 321 .7 1.2 40
159.987.8
IM4 .514 .6
27131 .0 1.221

2 39.0 
151.|

1977

463.2274.848.412.310.7
4J:t

3s i:i1.302
178.299.3 15.9 12.25.016.4 .02V.4 141.9 1.256

285.0175.532.5
51}24.2

1.333

77.346.3 7.1
1:8!:i

1.291
50.521.76.5

1 :48.9.0
4*:2 1.220

40.0

»:l9.1.6
l f : 91.516

1978

524.5
3SS:S

] f : S
4J :l86.6380.41.379

I f f : !
1W5.5
; 8:833.6149.31.332

325.6 198.137.4 .16.427.5 3.053.1 231.U 1.409

88.453.5 8.4
1:1
!:?*l:t1.385

59.5 24.97.6
I I I10.3.012.244.6 1.335

2.8
5. 410.0

1.621

1979 

561 .9
n u t

1 3 :8
H it84.1387.21.451

! t t : f
i  h i  6.0 20.
34 152.9 1.406

346.9214.741.1

30:5
4?:J234.51.481

96.959.1 9.4
i : l
?:t

66.1 1.466
65.9 27.8 .5 .0
1K9.0
22:11.422

« : I3.1
5:810.9.8

1.731

1980

68.6
H:i
5S:?

,8 5 :11.546

!37 .6 133.6

6.622.8
38.8158.81.496

107.5
6 4 . 610.5
1:1
'1:1
I k l1.542

71.6 29.89.3.73.913.7
u:S49.61.443

H :l3.5.05.911.9.9
IS:*1.887

1981 1982

686.8 74B.5405 .6 76.6 i ! : ?13.8 14.117.2
‘ 5 :8109.2 119.4418.7 428.81.640 1.746

261.4 285.0146.8 160.2
H:»7.224.9.043.3

I ‘ t i l

385.7235.645.8.1

425.3
M!:l• 17.1 33.2 i  t

8.537.1X 0

iflil
J • T

'Si!

11.6

1:1 
1.627

77.232.210.2 .3ii:i
n : !53.31.448
69.918.53.9

:*613.0.9
il:i2.035

28.3
v.s
21:l47.5169.8 1.679

463.4280.856.3
9:341.0

M

13.1i:S
12:21.707

03.334.9 11.1.44.617.0
35 :S56.9 1.463

7£*22i:l
6:8

11:8
2. 219

inO
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COMPONENT S OF GROSS PRODUCT ORIGINATING
1V 72 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

12 WHOLESALE AND RETAIL TRADE 
GROSS PRODUCT ORIGINATING 
WAGES AND SALARIES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP. CONSUMPTION ALLOU. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 c S )  
I M PL I C I T  GPO DEFLATOR

13 FINANCEt  INSURANCE 8 REAL EST
GROSS PRODUCT ORIGINATING 1$?«6 1 8 4 . 3  1 9 0 . 9  2 1 2 . 9  2 3 7 . 4  ?6$>0 2 9 4 . 8  3 2 0 . 1  3 5 5 . 5  3 9 3 . 7  4 3 4 . 7
WAGES and  SALARIES 33 .3 3 6 . V 4 0 . Q 41 . 8  4 6 . 6  5 4 . Q 6 1 . 9  6 7 . 5  7 4 . 2  8 3 . 3  9 2 . 5
WAGE SUPPLEMENTS 4 .9 5 . 7  6 . 3  6 . 7  7 . 5  8 . 7  1 0 . 2  1 1 . 4  1 2 . 7  1 4 . 6  1 6 . 5
FEDERAL EXCISE AND CUSTOMS .0 . 0  . 0  . 0  .0  . 0  . 0  . 0  . 0  . 0  . 0
PROPERTY AND SALES TAXES 3 2 . 0  3 4 . 2  37 .5  4 1 . 2  4 4 . 9  4 8 . 8  5 3 . 1  5 7 . 5  6 2 . 6  6 8 . 0  7 3 . 8
CAP. CONSUMPTION ALLOW. 2 4 . 9  2 7 . 4  28 . 9  3 0 . 6  3 2 . 9  3 5 . 9  3 9 . 1  4 2 . 4  4 6 . 6  5 1 . 0  5 5 . 8
PROPRIETOR INCOME 4 . 6  3 . 5  2 . 6  2 . 7  4 . 0  5 . 1  5 . 6  5 . 6  6 . 1  6 . 3  6 . 8
OTHER PROPERTY INCOME 6 9 . 0  7 6 . 7  81 . 6  8 9 . 9  1 0 1 . 5  1 1 2 . 5  1 2 4 . 8  1 3 5 . 6  1 5 3 . 3  1 7 0 . 5  1 8 9 . 2

H8c8 M il HSs? )!?j? f ! ! i l  i! i* t fils? itls l
14 SERVICES

2 0 6 . 8 222 .4 2 4 1 . 7 2 6 3 . 4 2 8 7 .
1 8 3 . 6 1 9 7 . 0 2 1 3 . 7 2 3 2 . 1 2 5 2 .

2 4 . 6 3 0 . 5 3 4 .
. 0 .0 . 0 . 0 • I
. 0 . 0 . 0 . 0 • I
. 0 .0 •S . 0 J
. 0 •9 •8 . 0 .!
. 8 • 8 . 8 . 9 • '

1 6 1 . 0 1 6 0 . 2 1 6 2 . 0 1 6 3 . 9 165. ;
. 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 .001

GROSS PRODUCT ORIGINATING 134 .4 1 4 8 . 7  1 6 2 . 7  1 7 9 . 6  2 0 3 . 0  2 2 5 . 2  2 5 4 . 1  2 8 5 . 5  3 2 5 . 3  3 6 3 . 0  4 0 5 . 7
WAGES AND SALARIES 84 .7 9 5 . 0  1 0 6 . 9  1 1 5 . 4  125 .6  1 4 1 . 0  1 5 9 . 5  1 7 8 . 9  2 0 0 . 2  2 2 3 . 1  2 4 7 . 9
WAbE SUPPLEMENTS 8 . 1  9 . 9  11 .6 1 2 . 8  14 .0  1 5 . 9  1 8 . 6  2 1 . 4  2 4 . 6  2 8 . 1  3 2 . 1
FEDERAL EXCISE AND CUSTOMS .0 . 0  . 0  . 0  . 0  . 0  . 0  . 0  . 0  . 0  . 0
PROPERTY AND SALES TAXES 3 . 8  3 . 7  4 . 2  4 . 6  5 . 1  5 . 7  6 . 2  6 . 8  7 . 6  8 . 3  9 . 2
CAP.  CONSUMPTION ALLOW. 8 . 0  9 . 0  9 . 7  1 0 . 3  1 0 . 9  1 2 . 0  1 3 . Q 1 4 . 6  16 .5
PROPRIETOR INCOME 2 5 . 3  2 6 . 7  26 .§  3U . 7  3 8 . 2  4 1 . 1  4 5 . 0  5 0 . 5  6 0 . 0
OTHER PROPERTY INCOME 4 . 5  4 . 3  3 . 8  5 . 7  9 . 2  9 . 6  1 1 . 8  1 3 . 2  1 6 . 4  1 8 . 0  2 0 . 7
REAL GROSS PRODUCT ( 7 2 * )  1 3 4 . 4  1 4 2 . 7  1 4 4 . 0  1 4 2 . 9  1 5 5 . 3  1 6 6 . 7  1 7 6 . 8  1 8 3 . 5  193 . 1  2 0 1 . 5  2 0 8 . 9
I M P L I C I T  GPO DEFLATOR 1 . 0 0 0  1 . 0 4 2  1 . 1 3 0  1 . 2 5 7  1 .3 C7  1 . 3 5 1  1 . 4 3 7  1 . 5 5 5  1 . 6 85  1 . 8 0 2  1 . 9 4 2

15 GOVERNMENT AND GOVERNMENT ENT
6R0SS PRODUCT ORIGINATING 1 5 4 . 8  1 6 8 . 5  1C7. 6  2 0 6 . 8  2 2 2 . 4  2 4 1 . 7  2 6 3 . 4  2 8 7 . 2  3 1 6 . 3  3 4 7 . 9  3 8 2 . 4
WAGES AND SALARIES 1 3 7 . 6  1 5 0 . 5  1 6 6 . 4  1 8 3 . 6  1 9 7 . 0  2 1 3 . 7  2 3 2 . 1  2 5 2 . 2  2 7 6 . 9  3 0 3 . 5  3 3 2 . 5
WAGE SUPPLEMENTS 1 4 . 9  1 7 . 4  19 .8  2 2 . 4  2 4 . 6  2 7 . 2  3 0 . 5  3 4 . 1  3 8 . 5  4 3 . 4  4 9 . 0
FEDERAL EXCISE AND CUSTOMS .0 . 0  . 0  . 0  .0  . 0  . 0  . 0  . 0  * 0  *0
PROPERTY AND SALES TAXES .0 . 0  . 0  . 0  . 0  . 0  . 0  . 0  . 0  . 0  . 0
FEDERAL EXCISE AND CUSTOMS .0 . 0
PROPFRTY AND SALES TAXES .0 . 0
CAP. CONSUMPTION ALLOW. .0 . 0  . 0
PROPRIETOR INCOME .0 . 0  . 0
OTHER PROPERTY INCOME 2 . 3  . 6  1 . 4  . 8  .8  . 8  . 9  . 9  . 9  . 9  . 9
REAL GROSS PRODUCT ( 7 2 $ )  1 5 2 . 5  1 5 4 . 9  1 5 8 . 3  1 6 1 . 0  1 6 0 . 2  1 6 2 . 0  1 6 3 . 9  1 6 5 . 3  1 6 7 . 2  1 6 9 . 2  1 7 1 . 3
I M P L I C I T  GPO DEFLATOR . 0 0 0  . 0 0 0  . 000 . 0 0 0  . 0 0 0  . 0 0 0  . 0 0 0  . 0 0 0  . 00 0  . 0 0 0  . 0 0 0

:8 :8 :8

LnO4>*

I



COMPONENTS OF GROSS PRODUCT O RI G I N AT I N G ( RAT IOS TO GPO)

1 ALL I N D U S T R I E S .  TOTAL 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

2 PRIVATE ECONOMY ( DOME ST IC )  
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

3 AGRI CULTURE,  F OR E ST R Y . & F I S H E R I  
GROSS PRODUCT O R I G I N A T I N G  
WA6ES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

4 MI NI NG
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

5 CONTRACT CONSTRUCTION 
6R0SS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

19 72

1.UUO 
• S A3 
. 0 6 9  
. 0 1 5  
. 0 7 9  
. 0 8 6  
. 0 6 5  
. 1 4 3

1.000 
. 4  93 
. 0 6 5  
.  U IB 
. 0 9 2  
.100

1.000

.000

. 0 6 3

. 1 6 6

. 6 0 0
- . 0 0 7

’ :S § 8
. O M.000• 0P2• 2 48 
. 0 0 7  
. 2  52

1. 0U0 
.6 88 
. 0  72 .000 
. 0 1 9  
. 0 5 4  
. 1 2 4  
. 0 4 4

1 9 7 3

1.000
. 5 3 7
. 0 7 3
. 0 1 4
. 0 7 6
. 0 8 4
. 0 7 5
. 1 4 1

1.000

M  
. 0 8 8  
. 0 9 7

:???

I •vut
.481

: 8«

1.000

.000

. 0 3 6.102

. 6 5 4

. 0 6 9

•:88«
. 0 5 7.000
. 0 6 7.202
. 0 1 6
. 3 4 9

1.000
. 7 2 3
. 0 8 2.000
. 0 1 7
. 0 6 5
. 1 0 4
. 0 0 9

19 7*

1 .000 
. 5 4 6  
. 0 7 6

:8?»
. 08 5
. 06 4
. 1 4 0

1 .000 
. 49 8

: 8 7 i
. 0 8 9
. 0 9 9

m

1 .000
a  n  .000 
. 03 9 .120 
.5 86  
. 0 82

1 3 H
. 04 6.000

. 01 8

. 50 2

1 .000 
. 76 3  
.0 89  
.000 
. 0 1 8  
. 0 75  
. 0 8 2  

-  . 0 28

1975

1.000
. 5 4 3
. 0 7 6

:8JS
. 0 8 5
. 0 6 4
. 1 4 2

1.000
. 4 9 2

: 8K
. 0 9 2
. 0 9 9

1.000
:3?S
.000
. 0 4 4
. 1 4 3
. 5 3 3
. 0 6 7

. 0 5 2

.000

. 0 1 6

. 4 8 1

1.000
. 7 1 6
. 0 8 5.000.020
. 0 7 3.101
. 0 0 6

19 76

1.000 
. 5  28 
. 0  75

:8«  
. 0 8 1  
.0 66 
. 1 6 2

1.000 
. 4  77

:8B
. 0 8 9
. 0 9 4

•M l
1.0 00

:3 2 8
.000
. 0 4 3
. 1 4 9
. 5 1 4
. 0 6 5

’:SB
. 0 5 3  
.000 
. 0 4 5  
. 1 2 8  
. 0 1 5  
. 4  87

1.000 
. 6 8 1  
. 0 8 1  .000 
. 0 1 8  
. 0 6 3
• 1 2 °. 0 3 6

1 97 7

1.000
. 5 2 5
. 0 7 6

: 8H
. 0 7 9
. 0 6 7
. 1 6 7

1.000
. 4 7 6

: 8 f l
. 0 8 6
. 0 9 1

1 97 8

1.000

. 0 0 0

. 0 4 1

. 1 5 2

. 5 2 1

. 0 6 6

1 .

. 0 4 9

.000
:?!3
. 0 1 7
. 5 2 0

1.000
. 6 5 5
. 0 7 9.000
. 0 1 7
. 0 5 4

:J 2 S

1.000
. 4 7 5

: 1f t
. 0 8 3
. 0 8 9

1.000
:J ! t

. 1 4 9

. 5 4 1

. 0 6 7

: “ ?? ' : W~6 
. 0 4 6  .000
: U l
. 0 1 7
. 5 6 6

:l!S
: i ? 2

1.000
. 5 2 6
. 0 8 0
. 0 0 9
. 0 7 2
. 0 7 9
. 0 6 7.166

1.000
. 4 7 9

: 8R
. 0 8 3
. 0 9 1

:?H

1.000

.000

. 0 3 7

. 1 4 6

. 5 5 6

. 0 6 7

1 9 7 9

. 0 4 4

.000
- M
. 0 1 8
. 5 9 1

1.000 1.000

.000 

. 5 2 0  
• QB1

. 0 7 8

. 0 7 0

. 1 7 2

1 9 8 0

1.000
. 4 7 3

M
. 0 8 1
. 0 8 9

1.000
: l t t.000
:JII
: l ’J

’ :?8!
. 0 4 3
.000

198 1

1.000 
•  5 1 8  
. 0 8 2  
. 0 0 8  
. 0 7 0  
. 0 7 8  
. 0 7 0  
. 1 7 4

1.000
. 4 7 1

■Ml 
. 0 8 0  
• 0 8 9

1.000 
. 1 5 5  
• 0 1 6  .000 
. 0 3 4  
. 1 4 1  
. 5 8 7  
. 0 6 7

1 .

. 0 4 2

.000

. 0 3 1

. 0 8 0

. 0 1 8

. 6 3 4

• 6 7 3
• 0 9 0• 000
:8 2 f t
: S i i

1982

. 0 8 4

1.000 
• 4 6 9

. 0 7 9

. 0 8 9

: W i

1.000
. 1 4 5
. 0 1 6.000
. 0 3 2
. 1 4 2
. 6 0 0
. 0 6 6

1 .

. 0 4 2

. 0 0 0

. 0 2 9

. 0 7 4

. 0 1 7

. 6 5 0

1.000 1.000
. 6 7 1

; 8 o s

:8<Sl

: i i i
Cn
O
Ln



COMPONENTS OF 6R0SS PRODUCT O R I G I N A T I N G  ( RATI OS TO GPO)

1 97 2 1 9 7 3  1974 1 975 1976 1 9 7 7  1 97 8

1U

11

MANUFACTURING 
6R0SS PROOUCT O R I G I NA T I N G  
WAGES AND SA LARI ES  
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

NONDURABLE 600DS  
6R0SS PRODUCT O R I G I N A T I N G  
WA6ES AND SALARI ES  
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

DURABLE 6 0 0 DS 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SAL ARI ES  
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

TRANSPOR TAT10N 
6R0SS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES  
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

COMMUNICATION 
GROSS PRODUCT O R I G I NA T I N G  
WAGES AND SAL ARI ES  
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

ELE CTRI C. GA S S SANITARY  
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SAL ARI ES  
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME

1.000 
. 6 0 8  
. 0 9 6  
.  U 39 
. 0 2 7  
. 0 8 6

1.000
• I 73 . 0 1 2  
. 0 9 6  
. 0 3 0  • 0 86 
.UOO 
. 1 3 4

1.000 
. 6  07 
. 0 8 3

:8ft
. 1  36 
. 0  33 
. 0  78

1.000 
. 3  92 
. 1 0 6  
. 0 6 3  
. 0  74 
. 1 9 0

1 . 0 0 0
• 2 83
• U51 .000 
. 1 5 1  
. 2 1 8  .012 
. 2  85

1.000 
. 6 2 1  
. 1 0 4  
. 0 3 5  
. 0 2 3  
. 0 8 7  

7

1.000

. 0 9 0

. 0 2 8
. 0 9 1.000
. 1 0 6

’:8M
. 1 1 3.000.020
. 0 8 5
.012
. 1 3 3

1.000
. 5 9 9
. 0 8 7

: 8U
. 1 2 5
. 0 3 8
. 0 9 2

1.000
. 3 9 0.110
. 0 5 5
. 0 6 3
. 1 8 5

1.000
. 2 8 0
. 0 5 2.000
. 1 2 5
. 2 1 8.011
. 3 1 5

1 .000 
.634

:!§S
H i
S8i

1 .000
. 0 9 0
. 08 2
. 0 27
.091.000
. 13 4

m.120
.000.021
. 09 4
.011
.081

1 .000 
. 6 3 0  
. 09 4

dUS
. 12 4
. 03 2
. 0 5 9

1 .000 
. 39 4 
. 1 13  
. 04 8 
. 06 4 
. 1 88

:?SS
1 .000 

. 2 80  

. 0 53  
•000

.225

.011

. 30 7

1.000
. 6 2 9
. 1 0 9
. 0 3 3
. 0 2 6
. 0 9 8

: 8K

1.000
. 5 5 8
. 0 8 8
. 0 7 8
. 0 2 9
. 0 9 3.000
. 1 5 3

. 1 2 3

.000

. 0 2 4.101

.012

. 0 6 1

1.000
. 6 1 9
. 0 9 3

: 8 2 I
. 1 3 0
. 0 3 7
. 0 5 7

1.000
. 4 2 8
• I * 5. 0 4 2
. 0 6 7
. 1 9 2

:W
1 . 0 0 0

. 2 5 8

. 0 5 0

.000.121

. 2 1 3

.011

. 3 4 8

1.000 
. 5  99 
. 1 0 5
. 0  29

• W

1.000
. 0 8 8
. 0 7 2
. 0 2 8

:8SS
. 1 7 2

•riffl
. 1 1 6
.000
:8l f

1.000 
. 5  90 
. 0 9 0

141 
.1 16

:1B

.000 

. 1 1 7  

.201 .012 

. 3  60

1.000
. 5 9 3

: 8I 1

1.000
:UI
. 0 6 8
. 0 2 8
. 0 9 2.000
. 1 6 5

. 1 1 4

.000
IB! 

.010 

. 1 5 5

1.000
. 5 9 9
. 0 9 1

:81S
. 1 0 7

1.000

f f i
. 0 6 0
. 1 7 5

.000

. 2 6 3

. 0 5 1

.000

. 1 0 9

. 1 9 0

.012

. 3 7 5

1.000
. 5 8 8
. 1 0 6
. 0 2 4

: 8 i l

:!»

1.1

1.000
. 6 0 5
. 0 9 5

: 8§2
.101
. 0 3 5
. 1 0 8

1.000
. 2 6 7
. 0 5 3.000.101
. 1 8 8
. 0 1 3
. 3 7 8

1.000 
. 5  97 
. 1 0 9  
. 0 2 3

: 8t  1
:Wi

1.000
:1K
. 0 6 0
. 0 2 8
. 0 9 6.000
. 1 6 0

1.000
. 6 1 9
. 1 1 9
.000
:8§S

’:2«
. 0 9 7

: 8i !
. 0 9 9

1 9 7 9

1.000
. 5 9 2

:1»
• W

1 9 8 0

1.000 
. 5 6 2  
. 0 9 6  
. 0 5 6  

78 
>6

1 .
. 6 \  
. 1 1 9  .000
:8§§
:«I

':W
. 0 9 8

: f a  
•  0 9 7

1.000

.000

. 0 9 8

. 1 9 ?

. 0 1 3

. 3 7 1

1.000

:8S|
. 1 8 7
. 0 1 4
. 3 8 5

1 98 1

1.000
. 5 9 1

'M l
:WI

1.000

. 0 2 7

. 0 9 5

. 0 0 0

. 1 6 6

1.000
. 6 0 8.120
.000
: 8 i ?

I i  55

1 . 6 0 1  
. 0 9 9

lo ll
. 0 9 4

1.000
M
. 0 0 0
. 0 8 9
. 1 8 5
. 0 1 4
. 3 9 1

1.000
. 5 8 9

: IU
:85?

1 982

.122

. 0 0 9

. 1 5 5

.101

. 0 2 3

. 0 3 2

. 0 9 0

1.000
. 4 1 9
. 1 3 4

•M
. 2 0 4

:»K
1.000

.000

. 0 8 5

. 1 8 3

. 0 1 4

. 4 0 2

Ul
o
Ox



COMPONENTS OF GROSS

19  72 1 9 7 3

WHOLESALE AND R E T A I L  TRADE
6R0SS PRODUCT O RI G I N AT I N G 1 . 0 U 0 1 . 0 0 U
WAGES AND SALARI ES . 5 1 9 . 5 1 0
WAGE SUPPLEMENTS . 0  54 . 0 5 7
FEDERAL EXCISE AND CUSTOMS • 0?1 . 0 2 0
PROPERTY AND SALES TAXES . 1  78 . 1 8 3
CAP.  CONSUMPTION ALLOW. . 0  56 . 0 5 5
PROPRIETOR INCOME . 0 7 0 . 0 7 6
OTHER PROPERTY INCOME . 1 0 2 . 0 9 9

FI NANCE,  INSURANCE S REAL 
GROSS PRODUCT O R IG I N A T I N G

EST
1 . 0 0 0 1 . 0 0 0

WAGES AND SALARI ES . 1 9 7 . 2 0 0
WAGE SUPPLEMENTS . 0  29 . 0 3 1
FEDERAL EXCISE AND CUSTOMS . 0 0 0 . 0 0 0
PROPERTY AND SALES TAXES . 1 9 0 . 1 8 6
CAP.  CONSUMPTION ALLOW. . 1 4 8
PROPRIETOR INCOME . 0 1 9
OTHER PROPERTY INCOME . 4 0 9 . 4 1 6

SERVICES
GROSS PRODUCT 0 R I 6 I N A T I N 6 '•M ’•.8MWAGES AND SALARI ES
WAGE SUPPLEMENTS . 0 6 0 . 0 6 7
FEDERAL EXCI SE AND CUSTOMS . 0 0 0 . 0 0 0
PROPERTY AND SALES TAXES :8iS :8i?CAP.  CONSUMPTION ALLOW.
PROPRIETOR INCOME . 1 8 8 . 1 8 0
OTHER PROPERTY INCOME . 0 3 4 . 0 2 9

GOVERNMENT AND GOVERNMENT 
6R0SS PRODUCT O R IG I N A T I N G

ENT
1 .UU0 1 . 0 0 U

WAGES AND SALARI ES . 8  89 . 8 9 3
WA6E SUPPLEMENTS . 0 9 6 . 1 0 3
FEDERAL EXCISE AND CUSTOMS :888 •Q°QPROPERTY AND SALES TAXES . 0 0 0
CAP.  CONSUMPTION ALLOW. . 0 0 0 . 0 0 0
PROPRIETOR INCOME . 0 0 0 . 0 0 0
OTHER PROPERTY INCOME . 0 1 5 . 0 0 4

O R I G I N A T I N G  ( RATI OS TO GPO) 

1 97 5 1 97 6  1 9 7 7  1 9 7 8 1 9 7 9 1 9 8 0 1 98 1 1 98 2

1.000
. 5 0 7
. 0 5 9
. 0 1 5
. 1 8 3
. 0 5 2
. 0 8 0
. 1 0 5

1 .0 00 
. 4 E8  
. 0  58 
. 0 1 6  
. 1 8 1  
. 0  50 
. 0 8 4  
. 1 2 3

1.0^0
10 5 7 
. 0 1 6  .181 
. 0 4 9  
. 0 8 8  
. 1 2 8

1.000
. 4 7 6
. 0 S 9
. 0 1 6
. 1 8 1
. 0 4 6
. 0 8 7
. 1 3 5

1.000
.061
. 0 1 5
. 1 8 4
. 0 4 6
. 0 8 8
. 1 2 7

1.000 
. 4 7 2  
• Q6l 
. 0 1 5  
. 1 8 3  
. 0 4 6  
. 0 9 0  
. 1 3 3

. 0 6 2

. 0 1 4

146

1.000
. 4 6 9
. 0 6 4
•013
. 1 8 5
. 0 4 7
. 0 9 1
. 1 3 2

1.000
. 1 9 7
. 0 3 1.000
. 1 9 3

. 4 2 2

1: m
. 0 7 1.000
: 8?8
. 1 7 1
. 0 3 2

:? «
:8f t
. 1 8 9

. 4  28

1.
. 0  69 
.000

>4 
. 1 8 8  
. 0 4 5

1.000
. 2 0 4
. 0 3 3.000
. 1 8 4

. 4 2 4

1.000
. 6 2 6
. 0 7 0.000
:8H
. 1 8 3
. 0 4 3

m
: I K

. 0 1 9

. 4 2 4

. 0 7 3.000
: 8 1 t
. 1 7 7
. 0 4 6

1.000
•21
:83

1.000
. 2 0 9

:8 2 8
1.000

.212 1.
. . . .■Ml :8S8

. 1 7 0  . 12B .016 

. 4 3 5

'A ll
: ilS

’ : W
. 0 7 8
.000
:8il
. 1 8 4
. 0 5 0

1: m
. 0 7 9
.000
:8il
:5 ? 1

1.000
.888
. 1 0 8

.000.000

. 0 0 4

1 .000 
.8 86 

I f

.000

.000

. 0 0 4

1.U00
. 8 8 4

:88§.000.000
. 0 0 4

1.000
. 8 8 1
. 1 1 6

.oot.000

.000

. 0 0 3

1.000 
• 8 7 d

:JJS
:888
: 88i

1.000
. 8 7 6

.000

. 0 0 3

1.1

:3 S 8
.000
. 0 0 3

1.000
. 8 6 9

:Si

.000.002

Ulo



COMPONENTS OF GROSS PRODUCT O RI G I N AT I N G BY T W O - D I G I T  INDUSTRY

1 9 / 2  1 9 7 3  1974 1 975 197 6 1 97 7 1 9 7 8  1 9 7 9 1 9 8 0 198 1

1 FARMS
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 * ) ^ —  
I M P L I C I T  GPO DEFLATOR

2 AGRICULTURAL S E R VI C E S,  FOREST 
6R0SS PRODUCT O R I G I N A T I N G  
WA6ES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  6P0 DEFLATOR

i  METAL MI NI NG
GROSS PRODUCT 0 R I 6 I N A T I N 6  
WAGES AND SA LARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT I ? 2 J >  
I M P L I C I T  GPO DEFLATOR

4 COAL M IN IN G
6R0SS PRODUCT O R I G I N A T I N G  
WAGES AND SAL ARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

5 CRUDE PETROLEUM & NATURAL GAS 
GROSS PRODUCT O RI G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )

3 2 .0 
4 . 2 .  

.3.0-^ 2 .1-
20.*5

. 5  

. 7  

. 5  

.0.1 

. 7
3 8 . 0

- . 5
3 2 . 0

1 . 0 0 0
3 2 . 1

1 . 7 2 9

3 . 3  
1 .6 

.2

^  5 . 3  
2 . 0  

. 2
. 0
.1
.5

: !
1 . 0 0 0

. 0

. 1

, :5.8
1 . 4 1 6

1 . 3 
. 9 
•2

1 . 5
1 . 0

• 2. 0

!o

. 0

. 2

i  .1 
1 . 0 0 0

j : l
1 . 1 5 0

U
:i
.0
.3

i . B u J

12 .3 2.8 
«4 
.0 

1 . 2  
3 . 6  .0 
4 .4 

12 .3

3 . 62.0

•A
.0
. 5

i . f s i

:2
1 « 2

1 ? : ?

5 4 . 7

UA
. 0

2.2 6.6 
33. 1 
4 . 5  

3 0 . 4  
1 . 7 9 7

4 . 81.8 .2 .0 .1 
. 5

1 . 7
. 4

3*5. 36 8

2.1 1.1 
. 2  .0 
. 2  .2 .0 
. 4  

1 . 3  
1 . 654

6*4
2 . 3

.6.0.1.6.0.8

2 3 . 9
3 . 9.6.0
1:*.0

\VA

5 1 . 9  
9 . 0.8
*:S
7 . 5  

2 8 . 8
3 . 6

3 1 . 9  
1 . 6 3 0

3 . 61.8.2.0
. 2
. 5.8.1

3 . 4
1 . 0 7 3

1 . 8  
1 . 3  

. 3  .0

ii!
1 . 5 9 7

1:1.8.0
: J
.0

3 . 2

z . h l

2 6 . 9
5 . 1.8.0
1*43.9

.0

6 0 . 9
1 1 . 41.0

ii!
3 2 . 6

3$rJ
1 . 6 2 5

5 . 32.0
: i
:?

1 . 9
. 3

I . U l

2 . 3
1 . 7

.4.0

.0
v . l

1 . 5 4 8

!:*1.0.0

3 r 2

2. W

3 1 . 5
4 . 8.8.0
1 .
4 .

6 7 . 5

1 1 . 1  
.0 .6

4 . 7  
3 8 . 4  

1 . 7 5 8

5 . 9
1 . 9  .2 .0 .2
2:l.2

i. i 6?
2.6
1.8

. 4.0

.0
- . 0  
1 . 6  

1 . 6 4 7

1 1 . 4
4 . 1
1.1 .0

! §

5.*?

2 . f o )

3 6 . 8
4 . 9.8.0
1:1 .0

»:!
7 . 9

2 . 4 0 4

7 . 5
1 . 5  

. 2

:S1.0

1.5*2

1 9 82

3 . 8
2 . 5.6.0

.3
: i

u i
2 . 1 5 8

2.1
. 0

i  : l  .0 12.8
4

6 0 . 0
5 . 2

.9

. 0

U
. 0

4 7 . 2  11.8

i n
Ooo



COMPONENTS OF GROSS PROOUCT O RI G I N AT I N G  BY T W O - D I G I T  INDUSTRY

I M P L I C I T  6PO DEFLATOR

6 MI NI NG AND QUARR Y I N 6  Of  NONME 
6ROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES -
WA6E SUPPLEMENTS 
FEDERAL EXCI SE AND CUSTOMS "  
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT t ? 2 * >  
I M P L I C I T  GPO DEFLATOR

7 CONTRACT CONSTRUCTION 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WA6E SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 * >  
I M P L I C I T  6PO OEFLATOR

8 FOOD AND KINDRED PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WA6E SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT C72S)  
I M P L I C I T  GPO DEFLATOR

9 TOBACCO MANUFACTURES 
GROSS PRODUCT O RI G I N AT I N G 
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

10 T E XT I L E M I L L  PRODUCTS 
6R0SS PRODUCT 0 R I 6 I N A T I N 6  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY ANO SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

1 97 2
1 . 0 0 0

1 9 7 3
1 . 3 3 1

1974 
2 . 01 4

197 5
2 . 3 9 8

1976
2 . 5 5 5

1 9 77
2 . 7 2 6

1 9 78
3 . 0 4 2

1 9 7 9
3 . 4 4 7

1 9 8 0
3 . 9 4 0

198 1
4 . 4 9 3

1 98 2
5 . 0 6 9

2 . 3  
1 .1 

.1

2 . 4
1 . 3

. 2
2 * 21 . 4

. 2

i . 7
1 . 5

. 2

4 .4 
1 . 7  

. 2

5 . 0
1 . B

. 3

5 . 6
2 . 0

. 3

6 . 2
1 : 2

. 4

7 . 6
2 . 7  

0 4
8 . 5
3 . 0

. 5
• 0 . 0

• 1

!o

2 .*3
1 . 0 0 0

• 1
: i

2 l l
1 . 0 1 1

• V

: l

3 : ?
1 . 2 97

• 1

! o

3:1
1 . 6 6 5

. 6

. 0

1 : 1  
1 . 7  84

• 1 
. 7

i l l
1 . 8 6 6

• 1 
. 7  
. 0

2 . 6
2 . 9

1 . 9 7 5

i
1:8

2 . 0 4 4

.0
1:1

2 . 1 6 3

.0
l i t

2 . 3 0 9

: i
.0

2 . 4 7 8

5 6 . 6  
38 .9

4 .1

iJ
7 . 0
2 . 5

5 6 . 6  1.000

2 7 . 6
1 4 . 7  2.2 

4 . 3  
1 .3 2.1.0
3 . 0

2 7 . 61.000

6 1 . 6  
44 . 6  

5 . 0  .0
2:8
6 . 4

2 6 . 1

’ !:*
4 . 2
1 . 3
2 . 3

:8
2 7 . 8
. 9 3 7

6 2 . 7
4 7 . 9

5 . 6.0
2: )
5 . 1

- 1 . 7

1 .20 

3 3 . 7

4 . 5
1 . 4
2 . 5

6.
29.

1 . 165

6 3 . 0

4 . 2 4 . 6 5 . 1 5 . 7
.6 . 7 . 9 1 . 0
.1 • 2 . 2 . 2

2 . 2 2 . 3 2 . 3 2 . 3
.1 • 1 . 1 . 1
.2 . 2 . 3 . 3
•u - • 8 - • 0 . 01.0 1.0 M 1 . 8

4.2 4 . 3 4.3 4 . 3
i . o c o 1 . 0 5 9 1 . 17 5 1 . 3 1 5

9.3 9 . 6 1 0 . 3 9 . 9
6 .7 7 . 4 7 . 6 7 . 3

.8 . 9 . 9 . 9

.0 •P . 0 . 0

.2 . 2 . 2 . 2

.8 . 9 . 9 . 9

. 0O . 0/ . 0 . 0

vT? 1 0 ^ v l J
1 . 0 0 0 . 9 6 7 1 .04 2 1 . 0 6 6

9 . 0  
3 0 . 1  

1 . 3  52

6.0 1.0
2 : i  . i  

. 3

2 .*8
4 . 5  

1 . 3 4 8

12.0 
8 . 4  
1.1

: l  1.0 .0
> l: i  

1 . 1 3 2

100.066.28.2
.0

1:1
1 3 . 1

4 6 . 1

5 . 3

1:1>0

9 * 2

2:112-8
J .8

i t i s t

5 0 . 5

U : t
5 . 4  

.0
5 . 9

i ! W

7 . 6
3 2 . 5

1 . 4 1 7

8 . 7

i ’ l i l

6.4 
1.1

.3
2 . 4  

• 1 
. 3n

6 . 8
1 . 1

. 2

. 3|*|

IM 
-t

N
 

.
.

.
.

.
.

2.*?
4 . 5

1 . 4 3 1

2 l ?
4 . 6

1 . 4 9 4

2 l 1
4 . 6

1 . 5 7 4

1 4 . 4
9 . 6
1 . 2

•Q

1 6 . 3
1 0 . 8

1 . 4
• Q

1 7 . 6  
11 . 7  

1 . 6  
• 9. 3

1 . 1
. 0

i f : i
1 . 2 2 7

. 3
1 . 2

. 0

i i : l
1 . 3 0 1

.3
1 .4 

.0
2 . 6  

1 2 . 7  
1 . 3 8 8

’ i l : i10.6
1 3 2 . 6

8 9 . 3
1 1 . 9

.0
i?o

i i W
6 0 . 1

3?:S
5 . 8

I : !.010.8
i  ; w

8.2
1 . 4

. 42.6

. 2

. 5

s:1
4 . 8

1 . 7 0 8

22.0
1 4 . 32.0

. 0

. 4
1.6

. 0

i l : f
1 . 6 0 5

1 4 7 . 1
9 8 . 7
1 3 . 5.0
M

1 8 . 0
5 . 6

2 i h l
6 5 . 6

3 i : i
5 . 9
3 . 2
4 . 6.0

12.2
3 5 . 9

1 . 8 2 6

1:1

4.9
1 . 7 6 9

2 4 . 1  
1 5 . 5

2 . 3

:*
1.7

.0
1 4 . 2  

1 . 7 0 5

Uio
VO



COMPONENTS OF GROSS PRODUCT O RI G I N AT I N G 0Y T WO -D I6I T  INDUSTRY

11 APPAREL
GROSS PRODUCT O R I G I N A T I N G  
UAGES AND SAL ARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

12 LUMBER AND WOOD PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  6P0 DEFLATOR

13 FURNITURE AND FIXTURES 
6R0SS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

14 PAPER AND A L L I E D  PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

U  P RI NT I NG  AND PU B LI SH IN G 
6R0SS PRODUCT O R I G I N A T I N G  
WA6ES AND SALARI ES 
WA6E SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT ( 7 2 $ )  
I M P L I C I T  6P0 DEFLATOR

16 CHEMICALS AND A L L I E D  PRODUCTS

19 72

V .9 
7 . 6  

.9 .0 .1 .2 .0 1 .1 
9 .9 1.000

B .9 4 .6 
.6 .0

.6
1 .9
8*91.000

4 .8 
3 . 6  

.4 

.0 .1 

.2 .0 .5

14 .6 10.1 1 .1
S•B.0

1 . 0 U 0

1 9 7 3

10.68.1
1.0

: ?
. 3.0

10. v 
. 9 7 0

? :!.8.0
u i

. 5
1.8

. 8* !

5 . 3
4 . 0

. 5

.0.1.2.0

. 4
4 . 8 5 . 3

. 0 0 0 . 9 8 9

11 .0 1 2 . 1
6 . 7 7 . 4
1 *6 1 . 1

.0 . 0

.3 . 3
1 . 2 1 . 2

.0 . 0
1 .8 2 . 0

11 . 0 1 1 . 7
. 0 0 0 1 . 0 3 5

1 5 . 5

.0 

. 3  1.0 .0

1 . 0 0 4

1974 1975 I V 76 1 9 77 1 9 78 1 9 7 9

1 1. 1
8 . 6
1 . 1

. 0j

1 1 . 3
8 . 6
1 . 1

12 .t i  
9 . 7  
1 . 3  

• y

1 4 . 5  
1 0 . 7  

1 . 5  
• 0

1 5 . 7
1 1 . 8  

1 . 7

1 7 . 0
1 3 . 0  

1 . 8
• 0*• C

. 3

i i 8  
1 0 . 6  

1 . 0 5 0

• c

: l

1:1
1 . 1 4 7

3
1 . 3 

11 . 9 
1 . 0 7 9

ii?
1 2 . 5

1 . 1 5 8

• <3
. 4
. 0

1 . 6
1 3 . 0

1 . 2 1 0

• J
. 5
• V 

1 * 11 2 . 9
1 . 3 2 4

'1:1
. 8
. 0

. 8

. 0* :8
1 4 . 6

6 . 7
1 . 0

. 0T
’ ?:)

1 . 2
. 0

T . i
1:oi

i . i
. 7

2 . 6

i . i
. 6

2 . 2

i . M

i l l
2 l 7

ub i

i i
. 8

4 . 3

i !$5$
i . i
1 . 0
5 . 2

11hi
1 . 0
5 . 6

1 l l i l
5 . 3
4 . 3  

. 6  

. 0  

. 1  

. 2

. 5

. 0

. 1

. 2

5 . 6  
4 . 2 

. 6  

. 0  

.1 

. 2

*:■}
. 0

IA
. 9
• y
• 1 
• 2

9 . 3
6 . 9

.8

. i
• 2

. 0

.1

1 . 0 4 0

. 0

. 1
4 . 4

1 . 1 0 6

. 0

. 4
5 . 0  

1 . 1 2 1

. 0

. 9
5 . 7

1 . 2 4 0

r.o
6 . 2

1 . 3 5 8 t i l l

1 3 . 3
7 . 8

':8
. 3

1 . 4

. * : *  11.6 
1 . 14 4

1 5 . 9
1 1 . 5
1 . 4.0

. 3

1^6 
1 . 019

1 4 . 1
7 . 9

' : i
K4
3:?

1 0 . 7
1 . 3 2 1

1 6 . 3

M i
:Si . i.0

15 
1 . 0 8 5

1 6 . 5 1 9 . 3 2 1 . 7
9 . 1 1 0 . 6 1 1 . 9

1:i \’J 2:8• u
.4

• u 
. 4

• u 
. 5

1 . 5 1 . 6 1 . 7
•Q •S . •o4 . 0 4 . 9 5 . 6

11 . 9 1 3 . 0 1 3 . 6
1 . 3  91 1 . 4 8 4 1 . 5 9 7

1 8 . 0 2 0 . 3 2 3 . 1
1 2 . 5 1 3 . 9 1 5 . 7

1 . 6 1 . 8 2 . 1
•9 . 0 . 0
. 3 • 4 . 4

1 . 3 1 . 4 1 . 6
. 0 . 0 • 0

-2.3
1 6 . 1

1 . 1 1 7 1 . 1 8 3 1 . 2 8 4

2 5 . 3  
1 7 . 2  

2 . 3  
• 0  
. 4  

1 .6 .0
i l i

1 . 3 6 9

1 9 8 0 1 98 1

1 9 . 3
1 4 . 4

2 1 . 5
1 5 . 9

2 . 4
•9. 3

. 5n
. 3.6n• u

1 i  a 4 1 /L9 ̂  • «#
1 . 4 4 1

I J tO
1 . 5 8 4

2 8 : i
1 . 6

. 0
' l i !

. 0

HO • I 
t ! ) { ?

f • U

’ M
’ l i !

. 0

2 8 . 7  
1 9 . 12.6
:S1.8
. 0

l 5 i
1 . 4 8 5

3 2 . 121.1
3 . 0  .0 

. 52.0 

.0
2§:S

1 . 6 0 4

1 9 82

2 3 . B 
1 7 . 4  2.6 .0 

. 4  
• 6

? :*1 3 . 9
1 . 7 1 0

\ \ : i2.0
.0

z:l
h i

,s : l

3 5 . 5

.0.6
z : l

1 . 7 2 5

InMO



COMPONENTS OF GROSS PROOUCT O R I G I NA T I N G  BY T W O- DI G IT  INDUSTRY

GROSS PRODUCT O R I GI N AT I N G 
WAGES AND SA LARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

17 PETROLEUM R EF I NI NG
6R0SS PRODUCT O R IG I N A T I N G  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCI SE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 * )  
I M P L I C I T  GPO DEFLATOR

1b RUBBER AND M I S C .  PL AST ICS 
GROSS PRODUCT O R IG I N A T I N G  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

19 LEATHER AND LEATHER PRODUCTS 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 9 )  
I M P L I C I T  GPO DEFLATOR

20 STONE, CL AY ,  AND GLASS PRODUC 
6 ROSS PRODUCT O R I G I NA T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

21 PRIMARY METALS
GROSS PRODUCT O R I G I NA T I N G

1 9 72 
21 .5 11 .2

1 .7 .0 .6
2 .9 

.0
2? l l

1 . 0  CIO

7 .6 
2 . 3  .6 
3 . 9  

.A 1 .1 .0 
- . 7  
7 . 6  

1 . 0 U 0

13 1 .0 
.3

i

1 . 0  u8

2.1 1 .8 .2 .0 .0 .1 .0 
.0 2 .1 000

im  
12.1 

1 . 9  .0 o 6
3 . 0.0
5 . 6  

2 2 .  b 1.016

8.0
2 . 3  

. 7
3 . 7  

• A
1 . 3  .0
- . A8.01.002

9 . 66.2
1.2

.8

.0

,.8i?
2.1 1 .8 .2 .0 .0

-.12.0
1 . 0 5 9

197A
2 5 . 7
1 3 . 6

.6
3 . A 

.0
5 . 8

2 3 . 6  
1 . 0 87

7 . 82.8 .8
3 . 6  

. A1.6 

.0
—1 .  A 

7 . 8  
. 9 9 6

:!
.0• 6

1 . o f ?

2.1
UA.0

.0

- . 1

1 . 11 9

m i
1A . 3  

2 . A

: ?  
3 . 8  

.0 
A . A  22.1 

1 . 1 5 8

8 . 5  
3 . 2

. 9
3 . 6  

.A
2.0 

.0 -1 .6
1 . 1 0 5

IA  
1 . 2  .6

. 8

:¥

s * 11.8
. 3.0
. 0

- . 0  
1 . 8  

1 . 1 8 1

9 .9 1 1 . 3 11.  A 1 0 . 56.2
.9

7 . A 1.2 7 . 0  1 . 2.0 .0 .0 .0
.2 .2 t  c .21 .0 M 1.2.0 .0 9 U .0

1 .5 1 . 9 1.A . 9
9 .9 11.0 11.2 9 . 91.000 1 . 0 2 6 1 . 013 1 . 0 6 0

21 .6 2 A . 3 2 8 . 1 2 7 . 9

19 76 
30 .A 
1 5 . 6  2 .6

: ?  
A .1 

. 0

2 ? : ?  
1 .1 9A

9 . 8
3 . 5  
1 . 0
3 . 8

2 . 5  
. 0

- 1  .A

1 . ? 6 5

11 .A 6.8 
1 . 3 

. 7

.01 .6
i!?ii

2 .A

2 :S.0

.0

. 0

1 . 2  38

12 .A 
7 . 7  
1 . 3  

. 0  

. 3

2.0 11 .6 
1 . 0  71

3 2 . 3

1 9 7 7  
3 5 . 5  
1 7 . 8  

3 . 0  
. 0  
. 8  

A . 6 
. 0

2 8 . 7
1 . 2 A 0

1 2 . 9
7 . 9

UA
. 2
. 9

i : ¥\h l
2.8
2 : 5  

. 0  

. 1  
• 1 
. 0  
. 0  

£ • 1  , 368

1 A .  3

. 0

. 3

2 . 5
1 3 . 01.101

3 9 . A

1 97 8  
3 9 . 8  
1 9 . 7  

3 . A

:»
5 . 2

. 0

1W
1 . 2 8 1

1 A s A 
9 . 0

1 l o  
. 0

1 . 7

3 . 2
2 . 7  

.A 

.0

.0
u t i l

1 6 . 0

.0

. 3

2 . 7  
1 A .1

1 . 1 3 5

A S .8

1 9 7 9
A 2 . 121.6

3 . 8.01.0
5 . 5

.0
!!:i

1 . 3 0 5

1 9 8 0  
A S . 5 
2 3 . 6  

A . 2

i : ?  
6.2 

.0

1 . 3 A 7

1 98 1 
A 9 . 7  
2 5 . 8  

A . 7

i : !
6 . 9

3!:!
1 . 3 8 8

H:X2.0 2.A
. 7

.0
1.6

i l i i f

2 . A .8
i : f.02.0

A . 2 
3 . 5  

. 5  .0 

.1 .1 .0 .0
6 3 §  1 . 8 7 8

1 6 . 7

1?:S
.0
. 3

1 . A.0
2 . 2

i!W

A8.A

1 8 . 512.0

.A
1 .6 .0
2 . 5

1 5 . 0
1 . 2 3 8

5 2 . 8

1 98 2
5 3 . 5
2 8 . 1

5 . 2

i : J
7 . 5  

.0
l i  

1 . A 3 5
l l

Ui

5 8 . 8 6 A . 0



WAGES AND SAL ARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOHS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  6P0 DEFLATOR

22 FABRICATED METAL PRODUCTS 
6R0SS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT C72S)  
I M P L I C I T  GPO DEFLATOR

25 MACHINERY,  EXCEPT E LE C TR I CA L  
6R0SS PRODUCT O R I G I NA T I N G  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

24 ELECTRI CAL MACHINERY 
GROSS PRODUCT O RI G I N AT I N G 
WA6ES AND SAL ARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY ANO SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  6P0 DEFLATOR

25 TRANS* E Q U I P .  S ORDNANCE 
GROSS PRODUCT 0 R I 6 I N A T 1 N 6  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7< S>  
I M P L I C I T  GPO DEFLATOR

26 MOTOR VEHI CLES
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES

COMPONENTS OF 6R0SS PRODUCT O RI G I N AT I N G BY T W O -D I G I T  INDUSTRY

1 97 71972 
1 3 . 4  

2 . 7  
.0 .6 2 .6 .0 

2.2 21 .6 1.000

1,

2 .6 
.0 .52 .2 .0

4 . 0  
26

16.1 
12.0 2 .1 .0

i .1.0
1 6 * I1 .UU0

22 .6 11 .0

1 9 7 3

1i : I
.0.6

2 . 7.0
2.0

2 3 . 2
1 . 0 4 9

18:1
3 . 2

.0

. 52.6

.0
4 . 7

k 8o5

1 7 . 4  12.8 
2 . 3  .0
i l l

.0

. 5
1 6 . 9

1 . 0 2 7

2 5 . 6
1 3 . 1

1974

15:?
.0
. 7

2 . 9.0
2 . 3  

2 2 . 9  
1 . 2 2 6

1 97 5

.0

. 7
3 . 2  .02.2 

1 9 . 2
1 . 4 4 9

19 76

2?:S.0
3 . 4  .0 
3 . 8  

21 . 4
1 . 5  09

.0

.8
3:8
6.0

2 3 . 7
1. 665

1 97 8

. 9
3 . 9  .0
7 . 9  

2 5 . 5
1 . 7 9 4

1 9 7 9
2 9 . 1

6:S
1 .
4 .

7 . 7
2 5 . 6

1 . 8 8 9

1 9 8 0

n
1:1
918 

2 6 . 5  
1 . 9 9 4

198 1
3 4 . 4  

8 . 0
. 0

1 * 24 . 8
• 0

1 0 . 4  
2 7 . 6

2 . 1 3 4

1 98 2
3 7 . 4

8 . 8
. 0

1:1
. 0

1 1 . 3
2 $ 5 l2 . 2 7 4

5 0 . 9
3 1 . 0

6 . 0n

5 6 . 1
3 3 . 9

6 . 6- n:K
2 - l

1.8
2 “ o• u

1 0 . 8

A i l
12
2 8 . 1

1 . 9 9 5
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.0 .8 

1 . 9  
.0 

I *31 7 . 8
1 . 4 3 0

3 5 . 9
1 9 . 1

n 6 . 0n
m

6 . 8

6 7 . 3  
4 1 . 6  

7 . 6

7 3 . 4  
44 . 9  

8 . 4n
: !  c 1 i  : 8

a n
• 0

wA &
• u

H
1 : ?A RJ • 1 

. 0  
7 . 1  

3 7 . 4  
1 . 3 2 5

4 : 8▲ a
D • 9 

. 0  P L

f  • j  
. 0O L

. 0
1 0 . 1

i t ? 6 $

o • y

i & i i t i s S

2 8 . 8
1 9 . 8

3 . 8n

3 1 . 3

* 1 : 1n

3 4 . 7
2 3 . 0

4 . 6n

3 7 . 7

* J : 8n

4 0 . 9
2 6 . 3

5 . 4n• u

2 t ?
. 0

1 ^ 2
1 . 5 0 0

• u

1 : 8
. 0

2 . 6
1 9 . 5

1 . 6 0 6

• u

I : )
. 0

i f l i ?

• u

1 : 1

J

• u

1 : »
. 0

4 . 5

i f i i i

3 8 . 8
2 0 . 9

3 8 . 1
2 2 . 0

41 . 5  
2 3 . 8

4 3 . 5
2 5 . 4

4 6 . 0
2 7 . 3

UlH*ro



COMPONENTS OF 6R0SS PRODUCT O R I G I NA T I N G  BY T W O -D I G I T  INDUSTRY

WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6ROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

27 INSTRUMENTS
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES 
WA6E SUPPLEMENTS 
FEDERAL EXCI SE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

28 M I S C .  MANUFACTURING I N DUS TRI E 
6R0SS PRODUCT O R I G I NA T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6ROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

29 RAILROADS
6R0SS PRODUCT O R I G I NA T I N G  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6ROSS PRODUCT ( 7 2 S )  
I M P L I C I T  6P0 DEFLATOR

30 LOCAL,  SUBURBAN, & HIGHWAY PA 
6R0SS PRODUCT O R I G I NA T I N G  
WA6ES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

31 TRUCKIN6 AND WAREHOUSING 
6 ROSS PRODUCT O R IG I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS

1 9 7 3
3 . 3

.1

. 42.2.0
6 . 5

i ! W

8 . 3

5 : f
.0.1

1 9 . 4

1l : i

1 . 78.1
1 . 0 2 7

. 4

.0.1

. 3

. U
1.0

1 .  B 03

1 2 . 3  
7 . 8

. 5
1 . 7

i :¥
1 1 . 4  

1 . 0 8 1

3 . 6  
1 . 9

:J
. 2
. 3
. 3.6

3 . 6  
1 . 0 0 7

22.1
1 3 . 21.8

19 74 
3 . 2

: !2.6.0
. 4

2 1 , 9
. 6 7 0

1:1.8
.0

1.6 
8 . 4  

1 . 09 2

5 . 7

3:S.0
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: i  
• 9

1 . 0 5 3
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11.2 
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2: l.0.2
. 3

1

23. 1 
14. 4
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1 97 7
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. 1

1 9 7 8
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. 1
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5 oV 

•1. 6
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. 0
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. 0 9 6

3 #. l
. 0
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1 . 2 1 8
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. 0
8 . 0

1
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. 0
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3 0 . 7
1 . 2 4 2
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. 0
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t :
. 0 . 0
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.6.0

.1
: i  

1 . 3  
5 . 7  

1 . 1 3 0

15 .2 
9 . 0  
1 . 5  .0
i'.O
*:S 11 .8

1 . 2  95

4 . 3 
2 .5 

.4 .0 

.2

.6
3 . 7  

1 . 1  77

26 . 9
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2 .2

1.< : !
I * 1 3 * 0 * 0 4 . 6
8 . 6 9 . 4 1 0 . 3 1 0 . 8

1 . 2 2 4 1 . 3 3 3 1 . 4 6 0 1 . 5 7 3
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4 .1 4 . 6 5 . 2 5 . 6

.1

. 4

1.6
6 . 9
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2 0 . 512.6
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2l? 
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1 . 4 2 1
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1 9 8 06.4
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; i 6?
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. 3

t |:S
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9 . 6  6.2 1.0 .0 
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! h l
6 . 4
3 . 5  .6 

.0 

. 3  

. 3  

. 51.2
4 . 1

1 . 5 4 6

4 4 . 7

1 98 1
6 . 9

. 1

. 9

•0
5 .5

i M i !

612
1 . 8 5 8

1 0 . 7

.0

. 2

lo
h i

1 . 4 2 6

2 3 . 2
1 3 . 8

2 . 5.0.6
3 . 2

t ! W

7 . 0
3 . 8

. 7

.0

. 3

:?
1 . 4
4 . 2

1 . 6 6 9

4 9 . 5
3 0 . 0

4 . 6

5 . 2

T A

i ! o

2 4 . 9h:\.0
. 3

1 . 5
. 0

7 . 4

2!So5

I
.2
*0

1 . 5 1 6

2 4 . 3
1 4 . 3h.6

3 . 4

3. -?

1 • 6 § 8

7 . 7

.0
. *4 

. 3  .6
1.6

1 . J $ 7

11.1
5 . 1

m
H
u>



COMPONENTS OP GROSS PRODUCT O R I G I N A T I N G  BY T W O -D I G I T  INDUSTRY

FEDERAL EXCI SE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

32 WATER TRANSPORTATION 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( ? 2 S )  
I M P L I C I T  GPO DEFLATOR

33 AI R TRANSPORTATION 
GROSS PRODUCT O R I G I NA T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT < 7 2 » )  
I M P L I C I T  GPO DEFLATOR

34 P I P E L I N E  TRANSPORTATION 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SAL ARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

35 TRANSPORTATION SERVICES 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

36 TELEPHONE AND TELEGRAPH 
GROSS PRODUCT O RI G I N AT I N G 
WAGES AND SALARI ES
WAGE SUPPLEMENTS
FEDERAL EXCISE AND CUSTOMS

1 * 3
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2 . 1
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1 9 . 41.000

2 . 7  2 .1 .2
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COMPONENTS OF 6R0SS

PROPERTY AND SALES TAXES
19  72 

2 . 1
1 9 73

2 . 0
CAP.  CONSUMPTION ALLOU. 5 . 3 5 . 9
PROPRIETOR INCOME .0 . 0
OTHER PROPERTY INCOME 4 .6 6 . 0
REAL GROSS PRODUCT ( 7 2 $ ) 2 6 . 9 2 9 . 9
I M P L I C I T  GPO DEFLATOR 1 . 0 0 0 1 . 0 2 3

RADIO AND T E L E V I S I O N  BROADCAS 
GROSS PRODUCT O R I G I N A T I N G 2 .5 2 . 7
UAGES AND SA LARI ES 1 .5 1 . 6

i t

WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

3tt E L E C T R I C .  GAS. AND SANITARY 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SAL ARI ES 
UA6E SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT ( 7 2 * )  
I M P L I C I T  6P0 DEFLATOR

39  WHOLESALE TRADE
6R0SS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES 
UAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

40  R ET A I L  TRADE
GROSS PRODUCT O R I G I N A T I N G  
UAGES AND SALARI ES 
UAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOU.  
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

41 BANKING AND CREDIT AGENCIES 
GROSS PRODUCT 0 R I 6 I N A T I N 6  
UAGES AND SALARI ES
UAGE SUPPLEMENTS
FEDERAL EXCISE AND CUSTOMS
PROPERTY AND SALES TAXES

if
.3.0
.5

2 . 5,000

2 8 . 0
7 . 9

4 .2 
6.1 .0

281.000

S:i
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A

2 .6 
5 . 5

z : l  
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1 . 0 8 9 1 . 1 9 4 1 . 2 3 3 1 . 3 5 1

2 . 7 2 . 8 2 . 8 3 . 1
1 . 6 1 . 6 1 . 7 1 . 9

O R I GI N A T I N G BY T W O -D I G I T  INDUSTRY

1 9 7 9  1 9 8 0  1 98 1 1 982
3 . 4  3 . 7  4 . 0  4 . 4  

1 1 . 6  1 3 . 3  1 5 . 0  1 6 . 5

12 is is  rS u i?
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. 2
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.0 .0 .0 .0 .0 .0
. 6  . 6  . 5  . 6  . 7  . 7  _

2 . 4  2 .5  2 . 7  2 * 8  2 . 8  2 . 9  3 . 0  ^ 3,
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1 * 2  2 . 1  2 * £  2 . 8  3 . 1  3 . 5  3 . 9  4 . 3.0 .0 .0 .0 .0 .0 .0 .06.6 

1 4 . 1

i f  if i f  i f  i f

4 . 6  S . O 5 . 2  5 . 4  5 . 6  5 . 9  6 . 2  6 
8 . 2  8 . 5  9 . 1  1 0 . 0  1 0 . 9  1 1 . 9  1 3 . 0  14

.0
26*

1 . 3 3 1  1 . 4 0 6

.0 .0 .0 .0 .0 .0 .0
32:! 5?:? 13:? iS:S if:} 51:1
. 4 0 6  1 . 5 1 6  1 . 6 2 1  1 . 7 3 1  1 . 8 8 7  2 . 0 3 5  2 . 2 1 9

’il:? ’?§:i 'l\:l ’»:i ’?l:i 1?i:l 
!:?  t : !  I : *  ! : t  ! : l  ’ ?:? 1 :? ’ 1:

2 1 . 8  2 3 . 9  2 6 . 4  2 8 . 9  3 1 . 0  3 4 . 1  3 7 . 3  4 0 . 9!1 . 8  23 . 9  2 6 . 4  2 8 . 9  31 . 0  3 4 . 1  3 7 . 3  4 0 . 9
5 . 6  6 . 2  7 . 0  7 . 2  7 . 7  8 . 4  9 . 3  1 0 . 2
8 . 5  1 0 . 9  1 4 . 7  1 6 . 4  1 7 . 7  2 0 . 3  2 3 . 3  2 5 . 1

1 8 . 1  2 3 . 7  2 9 . 8  3 3 . 5  3 3 . 1  3 8 . 0  4 1 . 3  4 4 . 4
8 9 . 7  9 8 . 4  1 0 7 . 1  1 1 4 . 2  1 1 7 , 9  1 2 4 . 0  1 2 9 . 8  1 3 5 . 0

1 . 2 9 0  1 . 3 4 4  1 . 4 1 3  1 . 4 6 4  1 . 4 9 7  1 . 5 7 5  1 . 6 5 1  1 . 7 2 7

1 5 3 . 1  1 6 4 . 5  1 7 5 . 6  1 9 1 . 7  2 0 3 . 8  2 2 3 . 5  2 4 3 . 6  2 6 5 . 9

•W 18:1 H:t ’?!:? MI:1 ’??:? MW Ml:?
•4  . 4 . 5  . 5  . 5  . 6  * 6  . 6
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►7.1 32 . 5  3 6 . 1  3 9 . 3  41 . 5  4 6 . 4  5 0 . 7  5 5 . 1
19 .5  2 1 . 7  2 3 . 6  2 7 . 0  2 9 . 8  3 3 . 3  3 7 . 2  4 1 . 5
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COMPONENTS OF 6ROSS PROOUCT O RI G IN AT I NG  BY T W 0 - D I 6 I T  INDUSTRY

CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

42 INSURANCE AGENTS AND BROKERS 
GROSS PRODUCT O R IG I N A T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 S )  
I M P L I C I T  GPO DEFLATOR

43 REAL ESTATE AND COMBINATION 0 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCI SE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL GROSS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

44 HOTELS AND OTHER L 0 D 6 I N G  PLAC 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

4 5 PERSONAL SERVICES
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SA LARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCI SE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW. 
PROPRIETOR INCOME 
OTHER PROPERTY INCOME 
REAL 6R0SS PRODUCT ( 7 2 $ )  
I M P L I C I T  GPO DEFLATOR

46 M I S C .  BUSI NESS SERVICES 
GROSS PRODUCT O R I G I N A T I N G  
WAGES AND SALARI ES 
WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES 
CAP.  CONSUMPTION ALLOW.
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COMPONENTS OF 6R0SS

PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (72$) IMPLICIT GPO DEFLATOR
47 AUTOMOBILE REPAIR AND GARAGES 6R0SS PRODUCT ORIGINATING WAGES AND SALARIESWAGE SUPPLEMENTS 

FEDERAL EXCISE AND CUSTOMS 
PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOh. PROPRIETOR INCOME 
OTHER PROPERTY INCOME REAL GROSS PRODUCT (72$) IMPLICIT GPO DEFLATOR

48 AMUSEMENT AND RECREATION SERV 
GROSS PRODUCT ORIGINATING WA6ES AND SALARIESWAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME 
REAL GROSS PRODUCT (72$) IMPLICIT GPO DEFLATOR

4V MEDICAL AND OTHER HEALTH SERV GROSS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (72$) 
IMPLICIT GPO DEFLATOR

5U EDUCATIONAL SERVICESGROSS PRODUCT ORIGINATING WAGES AND SALARIES 
WAGE SUPPLEMENTS FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. 
PROPRIETOR INCOME OTHER PROPERTY INCOME REAL GROSS PRODUCT (72$) IMPLICIT 6P0 DEFLATOR

51 PRIVATE HOUSEHOLDSGROSS PRODUCT ORIGINATING WAGES AND SALARIES WAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME
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COMPONENTS OF GROSS PRODUCT ORIGINATING 0Y TWO-DIGIT INDUSTRY

OTHER PROPERTY INCOME REAL GROSS PRODUCT <72S> IMPLICIT 6PO DEFLATOR
52 FEDERAL GROSS PRO WAGES AND WAGE SUPP 

FEDERAL E PROPERTY CAP. CONS PROPRIETO OTHER PRO 
REAL GROS IMPLICIT

• ENTERPRISES DUCT ORIGINATING SALARIES LEMENTS
XCISE AND CUSTOMS AND SALES TAXES UMPTION ALLOW.R INCOME PERTY INCOME S PRODUCT (72S) GPO DEFLATOR

53 STATE AND LOCAL - ENTERPR IS 
GROSS PRODUCT 0RI6INATIN6 WAGES AND SALARIESWAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME 
OTHER PROPERTY INCOME REAL GROSS PRODUCT (72S) IMPLICIT GPO DEFLATOR

54 FEDERAL - GENERAL GROSS PRODUCT ORIGINATING 
WAGES AND SALARIESWAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME 
OTHER PROPERTY INCOME REAL GROSS PRODUCT <72S> 
IMPLICIT GPO DEFLATOR

55 STATE AND LOCAL - GENERAL GROSS PRODUCT ORIGINATING WAGES AND SALARIESWAGE SUPPLEMENTS 
FEDERAL EXCISE AND CUSTOMS PROPERTY AND SALES TAXES CAP. CONSUMPTION ALLOW. PROPRIETOR INCOME OTHER PROPERTY INCOME 
REAL GROSS PRODUCT (72$) IMPLICIT GPO DEFLATOR
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CHAPTER X I I  

SUMMARY AND DIRECTIONS FOR FUTURE WORK

The model d e sc rib e d  In  the  p re v io u s  chap te rs  p ro v id e s  a fram ework 

to  s tu d y  p r ic e s ,  wages, and income flo w s  w i th in  a h ig h ly  d isagg rega ted  

in te r in d u s t r y  c o n te x t.  Two m a jo r lin k a g e s  w ith  th e  s tandard  INFORUM m odel, 

w h ich  has h e re to fo re  ope ra ted  s o le ly  in  r e a l te rm s, have been f i r m ly  

e s ta b lis h e d  by t h is  w ork. F i r s t ,  we have a means o f g e n e ra tin g  r e la t iv e  p r ic e s ,  

to  be used in  th e  fo re c a s t in g  o f  consum ption by p ro d u c t, th a t  a re  c o n s is te n t 

w i th  th e  o v e r a l l  fo re c a s ts  o f  p r o d u c t iv i t y  g row th , "a g g re g a te " demand, 

and s p e c if ie d  exogenous p r ic e s .  Second ly, we have a way o f  check ing  the  

reasonableness o f  ou r r e a l  d isp o sa b le  income fo re c a s ts  w ith  an e x p l i c i t  

s e t o f  assumed ta x  ra te s .  These aggregate incomes a re  co m p le te ly  c o n s is te n t 

w i th  th e  in d u s t ry  o u tp u t,  employment, p r ic e ,  and wage ra te  fo re c a s ts .

We have p u lle d  to g e th e r  a w ide v a r ie t y  o f  da ta  sources f o r  the  a n a ly s is  

h e re . The c o n s tru c t io n  o f  th e  m odel, i n  a broad sense, is  a te s t  o f the  

c o m p a t ib i l i t y  o f  many o f th e  in d u s t ry -o r ie n te d  da ta  bod ies  th a t  c u r re n t ly  a re  

a v a i la b le  in  the  U.S. In  some in s ta n c e s  (namely in  th e  CCA and la b o r  

com pensation w ork) we have been a b le  to  "b r id g e "  s u c c e s s fu lly  between 

d iv e rs e  sources by means o f  re g re s s io n . In  o th e r  cases, where a re g re s s io n  

approach cou ld  n o t be used f o r  la c k  o f  e x p l i c i t  knowledge on s t r u c tu r a l  

change, ou r co n c lu s io n s  a re  more te n ta t iv e .  The r e la t io n  o f  fa c to r  incomes 

to  p u b lis h e d  p r ic e  in fo rm a tio n  was n o t s a t is fa c to r y  f o r  a number o f  manu

fa c tu r in g  s e c to rs  f o r  the  s p e c i f ic  p e r io d , 1973-75. F u tu re  work is  re q u ire d  

to  u n ta n g le  th e  e f fe c ts  o f  im p e r fe c tio n s  in  th e  I /O  c la s s i f ic a t io n s  and, 

perhaps, th e  abnorm al c ircum stances o f  t h is  p a r t ic u la r  p e r io d .



520

We can d iv id e  some s p e c i f ic  accom plishm ents in to  those th a t  have 

re le va n ce  o u ts id e  o f  th e  INFORUM p r o je c t  and those  th a t  may be im p o rta n t 

to  th e  INFORUM m o d e l-b u ild in g  e f f o r t  i n  the  fu tu r e .  Of th e  fo rm e r, we may 

l i s t  th e  f i r s t  a tte m p t o f  w h ich  I  am aware to  use e x p l i c i t l y  a v in ta g e  

s to cks  approach in  th e  fo re c a s t in g  o f c a p i ta l  consum ption a llow ances by 

in d u s t ry  in  an econom etric  m odel. A lth o u g h  the  procedure  developed here 

needs re fin e m e n t, i t  o f fe r s  the  p o s s ib i l i t y  o f  te s t in g  th e  s e n s i t i v i t y  o f 

d e p re c ia t io n  a llow ances to  ra th e r  s p e c i f ic  changes in  ta x  r e g u la t io n s .

The w ork on wage d e te rm in a tio n , w h ile  de ve lo p in g  no new th e o r e t ic a l 

c o n t r ib u t io n s ,  none the less  shou ld  be u s e fu l to  p o te n t ia l  b u i ld e rs  o f  lo n g 

te rm , d isagg rega ted  m odels. R e la t iv e  wage e q u a tions  by in d u s try  have been 

d e r iv e d  as a reduced fo rm  o f  an e x p l i c i t  " s p i l l - o v e r "  b e h a v io ra l model.

These equ a tio n s  shou ld  c o n tr ib u te  to  th e  accuracy o f  ou r p re d ic t io n s  o f  

r e la t iv e  p r ic e  b e h a v io r , b o th  f o r  medium and lo ng  te rm  h o r iz o n s . The 

w ork on more a g g re g a tiv e  (by in d u s try )  wage change e q u a tions  f in d s  th a t  

th e  consumer p r ic e  in d e x  p ro v id e s  a more s a t is fa c to r y  e x p la n a tio n  o f 

contem porary wage b e h a v io r than  a l te r n a t iv e  p r ic e  measures th a t  have been 

to u te d  by o th e r  re se a rch e rs  r e c e n t ly .  These e q u a tio n s , when s im u la te d  

w i th in  a f u l l  p rice -w age  system , h e lp  to  t ra c k  ade qua te ly  th e  a c c e le ra t io n  

and d e c e le ra t io n  o f  in f l a t i o n  ove r th e  1973-75 p e r io d .

The e q u a tio n s  f o r  p ro p r ie to rs *  income, w h ile  hav ing  an in d u s try  

o r ie n ta t io n  in  th e  w ork h e re , may be u s e fu l in  o th e r  more a g g re g a tiv e  s e t t in g s .  

The s p e c i f ic a t io n  a llo w s  th e  da ta  to  de te rm ine  the  p ro p e r m ix  o f  wage and 

p r o f i t  components co m p ris in g  th e  b e h a v io r o f  incomes o f  th e  se lf-e m p lo y e d .
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For th e  INFORUM p r o je c t ,  i n  p a r t ic u la r ,  the  model c o n s tru c te d  here  has 

b o th  d i r e c t  and in d i r e c t  im pac ts . Two o f  th e  most im p o rta n t d i r e c t  im pacts  

were c i te d  a t  th e  b e g in n in g  o f  th e  c h a p te r. An a d d it io n a l d i r e c t  b e n e f i t  is  

the  enhanced a b i l i t y  o f  th e  com plete model to  make c o n d it io n a l fo re c a s ts .

In  t h is  mode o f  o p e ra tio n , th e  model a u to m a t ic a lly  p ro v id e s  the  incom e- 

m u l t ip l ie r  e f fe c ts  f o r  changes in  f i s c a l  p o l ic y ,  e x p o rt s c e n a rio s , and -  as 

c o n tra s te d  to  aggregate  models -  changes in  s p e c i f ic  p r ic e s  ( v ia  t h e i r  

e f fe c ts  on r e a l  incom es). The income model p ro v id e s  fo re c a s ts  o f  in d u s try  

income d is t r ib u t io n s  th a t  may be u s e fu l in  t h e i r  own r ig h t .  These in d u s try  

fo re c a s ts  a re  co m pa tib le  w i th  the  in d u s try  d e t a i l  o f  th e  U .S . n a t io n a l 

accounts -  th e  Gross P roduc t O r ig in a t in g  s e r ie s  by tw o - d ig i t  SIC c la s s i f ic a t io n .

W ith  re g a rd  to  th e  in d u s t ry  d is t r ib u t io n s  -  and e s p e c ia l ly  the  o th e r 

p ro p e r ty  income components in c lu d in g  c o rp o ra te  p r o f i t s  -  we have to  c a n d id ly  

adm it th a t  th e  model cann o t, as y e t ,  be regarded as a r e l ia b le  fo re c a s t in g  

to o l  across a l l  o f  our d e ta i le d  s e c to rs . However, we o n ly  le a rn  from  our 

m is takes  and s in c e  th e  income model r e f le c t s  e r ro rs  (o r  unusua l b e h a v io r)  

in  la b o r  p r o d u c t iv i t y ,  c a p i ta l- o u tp u t  r a t io s ,  unemployment r a te s ,  exogenous 

p r ic e s ,  wages, and in p u t-o u tp u t  c o e f f ic ie n ts ,  the  o p e ra tio n  o f the  model 

p ro v id e s  a c o n t in u a l co n s is te n c y  check on o th e r  p a r ts  o f  ( p o te n t ia l )  INFORUM 

fo re c a s ts .  T h is  b e n e f i t  i s  what I  w ould te rm  an im p o rta n t in d i r e c t  im pact 

on the  o v e r a l l  INFORUM m odel. The o p e ra tio n  o f a d isagg rega ted  model re q u ire s  

th e  m a n ip u la tio n  o f  la rg e  q u a n t i t ie s  o f da ta  and e r ro r s ,  d e s p ite  the  b es t 

o f  ou r in te n t io n s ,  sometimes creep in to  the  model a t  v a r io u s  stages o f the  

com puter p ro c e s s in g . The developm ent o f  th e  income model has le a d , in  a 

h a l f  dozen o r  so in s ta n c e s , to  the  c o r re c t io n  o f  da ta  problem s e lsewhere 

in  the  m odel. These e r ro rs  were n o t so apparen t in  the  o p e ra tio n  o f  the  r e a l 

model by i t s e l f ,  b u t showed up more p la in ly  by d is t o r t in g  the  r e s u lts  o f  the  

p rice -w age  o r  income m odels.



F u tu re  Work

F u tu re  w ork on the  p rice -w age  and income models may be o f e i th e r  an 

e x te n s iv e  o r  in te n s iv e  v a r ie t y .  Of th e  f i r s t  case, the  most a m b itio u s  

e f f o r t  would be to  t r u l y  make the  INFORUM model capable  o f o p e ra tin g  as a 

" c o n v e n tio n a l"  macroeconomic m odel. F o r t h is  a m onetary s e c to r  i s  p ro b a b ly  

o f  f i r s t  p r i o r i t y .  I f  o u tp u ts  (and employment) a re  made s u f f i c ie n t l y  

re sp o n s ive  w ith  re s p e c t to  in te r e s t  ra te s  o r  w e a lth , the  e f fe c ts  on the  v a r io u s  

demand measures in  th e  p rice -w age  system w i l l  lead  to  a r is e  in  the  o v e r a l l  

p r ic e  le v e l .  The model here may u l t im a te ly  be a b le  to  t ra c e  the  r e la t iv e  

as w e l l  as th e  a b s o lu te  p r ic e  le v e l  e f fe c ts  o f  v a r io u s  m onetary p o l ic ie s .

The fo re c a s ts  o f  in te r e s t  ra te s  would a ls o  c lo s e  the  p e rso n a l in te r e s t  income 

e q u a tio n s .

As p a r t  o f  t h is  same w o rk , one may co n s id e r the  c o n s tru c t io n  o f a 

scheme f o r  g e n e ra tin g  th e  budget s u rp lu s  o r  d e f i c i t  f o r  the  fe d e ra l (and 

s ta te  and lo c a l)  governm ent. Most o f the  necessary fu n c t io n s  a re  in  p la ce  

f o r  such a c a lc u la t io n .  T h is  w ork would h e lp  in  s p e c ify in g  ta x  ra te s  

and c o n s ta n t -d o l la r  government e xp e n d itu re s  f o r  medium-term fo re c a s ts .

Two o th e r  e x te n s io n s  o f  the  model bo th  in v o lv e  p r ic e  d e te rm in a tio n .

The f i r s t  w ould  be to  deve lop  re g re s s io n  e q u a tions  to  e x p la in  as many as 

p o s s ib le  o f th e  now exogenous raw m a te r ia l p r ic e s .  The p r ic e s  o f many o f 

these  item s a re  de term ined in  c o m p e tit iv e  w o rld  m arke ts . Thus, in  choosing 

a p p ro p r ia te  demand v a r ia b le s  one would need to  lo o k  beyond s o le ly  U .S. d a ta . 

INFORUM1 s w ork in  c o n s tru c t in g  in p u t-o u tp u t  models o f  th e  m a jo r U .S . t ra d in g  

p a r tn e rs  c o u ld  p ro v id e  an e a s i ly  a c c e s s ib le  source o f  such d a ta .

522



523

The o th e r  area d e a lin g  w ith  p r ic e s  is  i n  rega rd  to  l in k in g  consumer to  

w h o le sa le  p r ic e s .  The procedure  used in  th e  work so f a r  has n o t in c o rp o ra te d  

any re g re s s io n  a n a ly s is  o f observed in d iv id u a l  p r ic e s  con ta in e d  in  b o th  the  

WPI and CPI. The in f lu e n c e  o f  im p o rts , tra d e  m arg ins , and la g s  would a l l  

r e q u ire  e x p l i c i t  a t te n t io n .  The p la ce  to  b e g in  such w ork i s  p ro b a b ly  by a 

search o f  th e  l i t e r a t u r e ;  l in k a g e  e q u a tions  a re  common a t  le a s t  a t  aggregate 

le v e ls .  And f i n a l l y ,  w ha tever approach is  chosen, th e re  shou ld  be some 

means o f  u s in g  th e  r e s u lts  to  fo re c a s t  incomes in  th e  tra d e  s e c to rs .

The areas o f  fu tu re  work ju s t  d iscussed  extend the  model in  new d ir e c t io n s .  

More work may a ls o  be e n v is io n e d  in  im p ro v in g  areas o f  th e  model f o r  w h ich 

a s t a r t  has been made in  t h is  w ork. In  g e n e ra l te rm s, some p a r ts  o f  the  

model may re q u ire  r e la x a t io n  o f o u r co n s is te n c y  o b je c t iv e s  in  o rd e r to  o b ta in  

more r e l ia b le  fo re c a s ts .  The s h o r t- te rm  fo re c a s t in g  o f  fa rm  income is  one 

such area (w h ich  we d iscussed  in  Chapter X) where, g ive n  m a jo r fa rm  commodity 

p r ic e s ,  we may do b e t te r  by a re g re s s io n  approach than  go ing  th ro u g h  th e  

in p u t-o u tp u t  p roced u re . We may w ish  to  use th e  same approach in  the  

m in ing  s e c to rs  where commodity p r ic e s  would be ob ta in e d  by s p e c i f ic  re g re s s io n  

e q u a tio n s . One shou ld  move tow ard such abandonments o f  ou r s t r i c t  a ccou n ting  

s t ru c tu re  w ith  c a u t io n . R egressions have a g re a t a b i l i t y  to  absorb concep tua l 

e r ro rs  in to  c o n s ta n t term s and e la s t i c i t i e s ;  they  shou ld  o n ly  be used when 

the  da ta  appear h o p e le s s ly  in c o m p a tib le .

More w ork i s  re q u ire d  to  e lim in a te  th e  e f fe c ts  o f  a g g re g a tio n  problem s 

th a t  showed up in  the  p r ic e  s im u la t io n  w ork . In  p a r t ic u la r ,  a m a jo r re se a rch  

e f f o r t  may be needed to  im prove ou r w ork in  the  chem ica ls  in d u s t ry .  The 

fo rth c o m in g  1972 in p u t-o u tp u t  ta b le  based on th e  1972 Census o f M anufactures



may p ro v id e  fu r t h e r  d is a g g re g a tio n  th a t  w ould h e lp  h e re . Some o f th e  aggrega

t io n  problem s stem from  th e  manhours a g g re g a tio n  c u r re n t ly  in  th e  s tandard  

model. We are  p re s e n t ly  assuming th a t  the  la b o r  p r o d u c t iv i t y  g row th  ra te s  

f o r  each 2 0 0 -o rd e r s e c to r  w i th in  an 8 8 -o rd e r employment s e c to r  a re  id e n t ic a l .  

T h is  appears to  be a s tro n g  assum ption f o r  s e c to rs  such as O ther t ra n s p o r ta t io n  

and F inance and S e rv ic e s . P r o d u c t iv i t y  e q u a tio n s  e s tim a ted  f o r  th e  f u l l  se t 

o f  200 -o rd e r s e c to rs ,  would be b e n e f ic ia l ,  e s p e c ia l ly  in  the  nonm anufactu ring  

a rea .

As in  any o th e r  re se a rch  p r o je c t ,  th e re  w i l l  a lways be some fe a tu re  

th a t  can be added to  th e  model o r improvement made to  the  e x is t in g  s t ru c tu re .  

The im p o rta n t p o in t  i s  an o p e ra t io n a l system th a t  c o n s is te n t ly  l in k s  in d u s try  

p r ic e s ,  wages and income flo w s  is  now in  p la c e .
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