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ABSTRACT
T i t l e  o f D is s e r ta t io n :  Income Taxes i n  a Long-Term M acroeconometric

F o re ca s tin g  Model.

Stephen H. Pollock, Doctor of Philosophy, 1986

D is s e r ta t io n  d ire c te d  by: C lopper Almon, J r .
P ro fesso r o f Economics 
Department o f Economics

T h is  d is s e r ta t io n  describes  the  b u i ld in g  o f  an econom etric  model o f 

the  income d is t r ib u t io n  and income ta x  system and i t s  in c o rp o ra t io n  in to  

a la rg e  in te r in d u s t r y  fo re c a s tin g  model o f the  U.S. economy. The m odel 

i s  used to  h e lp  answer re le v a n t q u e s tio n s  about th e  s iz e  d is t r ib u t io n  o f 

income, the  ta x  burden by income s iz e , and economic e f fe c ts  o f  d i f fe r e n t  

ty p e s  o f  ta x  re fo rm . The in t e r in d u s t r y  model was d e ve lo p e d  by the  

I n t e r in d u s t r y  F o re c a s t in g  P r o je c t  a t  th e  U n iv e r s i t y  o f  M a ry la n d  

( In fo ru m ) .

The d is s e r t a t io n  has fo u r  main p a r ts . F i r s t ,  a d e ta i le d  model o f 

the  U.S. income d is t r ib u t io n  i s  c o n s t ru c te d .  The m odel e x p la in s  and 

f o r e c a s t s  c y c l i c a l  and s e c u la r  tre n d s  i n  th e  s iz e  d i s t r i b u t i o n  o f  

a d ju s te d  g ross income. An o r ig in a l  way o f d e s c r ib in g  and m o d e lin g  th e  

income d is t r ib u t io n  i s  in tro d u c e d  which no t on ly  a c c u ra te ly  p o r tra y s  and 

fo r e c a s ts  th e  e m p ir ic a l d i s t r i b u t i o n  bu t a lso  uses l in e a r  param eters 

w hich are e a s ily  es tim a ted  and have c le a r  economic in te r p r e ta t io n s .

Second, a fo re c a s t in g  m odel o f  fe d e r a l  incom e ta x  c o l le c t io n  i s  

c o n s t ru c te d  w h ic h  uses th e  r e s u l t s  o f  th e  income d is t r ib u t io n  model. 

The ta x  model has s u f f ic ie n t  d e ta i l  to  p re d ic t  and s im u la te  changes i n  

th e  ta x  burden o f va rio u s  income groups under d i f f e r in g  sce n a rio s  o f  ta x  

re fo rm .  I t  e x p l i c i t l y  ta k e s  in to  account th e  m ajor param eters o f  the 

ta x  system which in c lu d e  the  r a te  s c h e d u le  as i t  a p p e a rs  i n  th e  fo rm



1 040 , the personal exemption amount, the zero-bracket or standard 

deduction amount, and the benefits available to certain taxpayers 

through itemizing deductions and taking tax credits.

Third, a bridge is constructed which converts the distribution of 

adjusted gross income to a distribution of personal income as defined by 

the National Income Accounts. This bridge distributes transfer payments 

and Other types of income not part of adjusted gross income to the 

various groups of people defined by size of income.

Finally, the model is used to simulate the economic effects of, 

among other scenarios, the tax reform package passed by Congress in 

September of 1 986 . The simulation includes a detailed analysis of the 

proposal's effects on equipment investment incentives, which makes use 

of features and properties previously existing in the interindustry 

forecasting model.

This work is distinguished from other modeling exercises in its  

emphasis on detailed tax policy simulation capabilities and long-term 

forecasting properties in the context of a macroeconometric forecasting 

model.
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CHAPTER 1
ihirqwctjpil

The U .S . incom e ta x  sys tem  i s  one o f  th e  m ost i n f l u e n t i a l  and 

com p lex  i n s t i t u t i o n s  i n  th e  economy. Y e t m ost m a c ro e c o n o m e tr ic  

f o r e c a s t in g  m ode ls  g iv e  i t  o n ly  summary t re a tm e n t .  I f  e conom etric  

models a re  to  im ita te  the  s t r u c t u r a l  c h a r a c t e r is t ic s  o f  th e  economy, 

then th e  most d e ta i l  and a t te n t io n  shou ld  be g iven  those areas which are 

most im p o rta n t to  the  economy. T h is  e x p la in s  why m odelers o f  an economy 

such as ou rs  g iv e  most o f  t h e i r  a t te n t io n  to  the  behavio r o f the  p r iv a te  

s e c to r . However, they must no t fo rg e t  th a t  ours i s  a m ixed economy, and 

t h a t  th e  fe d e ra l government e x e r ts  an in f lu e n c e  n e a rly  as la rg e  as th a t  

o f the  p r iv a te  s e c to r.

Income ta x  p o lic y  in  econom etric  models i s  n e c e s s a r i ly  t r e a te d  as 

exogenous. But e x o g e n e ity  must n o t be c o n fu s e d  w ith  ir re le v a n c e  or 

in v a r ia n c e . In  most models, the  income ta x  s e c t io n  focuses o n ly  on th e  

q u e s t io n  o f  "how m uch?". The t y p ic a l  m ode l1 s ta x  s e c t io n  c o n s is ts  

m e re ly  o f  a s c a la r  r e p r e s e n t in g  th e  ave rage  ta x  r a te  a p p lie d  t o  a 

m e a s u re  o f  t a x a b le  in c o m e . T h is  app ro ach  s c a rc e ly  r e f l e c t s  th e  

co m p le x ity  o f  the  ta x  code. The q u e s tio n s  o f  nhow?n and " fro m  whom?" 

a re  ig n o re d .  I n  a d d it io n ,  few models a re  equipped to  answer the  "what 

i f ? "  q u e s tio n s  o f  ta x  re fo rm .

T he re  have a c t u a l ly  been tw o  m a in  a p p ro a c h e s  t o  b u i l d i n g  a 

f o r e c a s t in g  o r  s im u la t io n  m odel o f  th e  ta x  system. The f i r s t  i s  the  

s c a la r  m ethod a d o p te d  i n  m ost m a c ro e c o n o m e tr ic  f o r e c a s t in g  m ode ls , 

b r i e f l y  o u t l in e d  above. I t s  m ain drawback i s  i t s  i n a b i l i t y  to  s im u la te  

s p e c i f i c  c h a n g e s  i n  th e  t a x  la w .  The o th e r  a p p ro a c h  i s  t h e  

m ic r o s im u la t io n  m ethod. T h is  app ro ach  w o rks  w i th  a d a ta  base th a t



c o n s is ts  o f  a la rg e  number o f in d iv id u a l income ta x  re tu rn s  f o r  a s in g le  

ye a r. Each o b s e rva tio n  has data from  every l in e  on th e  ta x  r e tu r n ,  and 

th u s  can be used t o  a n a ly z e  e v e ry  p r o v is io n  o f  th e  ta x  code . Th is  

c ro s s -s e c tio n  a n a ly s is  can be used to  e s tim a te  and s im u la te  b e h a v io ra l 

re s p o n s e s  to  d e ta i le d  changes i n  th e  la w . The J o in t  C om m ittee on 

T a xa tio n  uses such a model fo r  i t s  a n a ly s e s  o f  ta x  re fo rm  p ro p o s a ls .  

Another re ce n t example o f the  a p p lic a t io n s  o f  t h is  approach can be found 

i n  L in d s e y  ( 1 9 8 5 ).^  The drawback o f  t h is  approach i s  th a t  i t  i s  s t a t ic  

i n  th e  sense t h a t  th e re  i s  no b u i l t - i n  respon se  o f  m a c ro e c o n o m ic  

v a r ia b le s  to  changes i n  th e  ta x  code . These v a r ia b le s ,  most n o ta b ly  

aggregate income, have im p o rta n t feedback e f fe c ts  on th e  outcome o f  th e  

ta x  system.

T he re  does e x is t  a model which he lps  f i l l  the  gap between th e  two

approaches i n  th e  m ic ro s im u la tio n  c o n te x t.  The T ra n s a c t io n s  Model o f
2

Bennett and Bergmann s im u la te s  th e  behavio r o f in d iv id u a l a c to rs  i n  the  

economy and sums and s c a le s  them to  o b ta in  m acro aggregates. T h e ir  

model, w ith o u t the  ta x  d e ta i l  o f  the  m ic r o s im u la t io n  m ode ls  d e s c r ib e d  

above, does have the  c a p a b il i t y  fo r  many ta x  p o lic y  s im u la tio n s  i n  which 

m acroeconom ic  fe e d b a c k  e f fe c ts  a re  im p o rta n t. I t  i s  a unique model in  

th a t  i t  i s  re c u rs iv e  w ith  a weekly s im u la t io n  p e r io d .  I t  i s  e n t i r e l y  

d i f f e r e n t  i n  ch a ra c te r than any m acroeconometric model.

T h is  d is s e r t a t io n  seeks to  f i l l  th e  gap i n  incom e ta x  m odeling 

between th e  main m ic ro  and m acro app ro a ch e s  w h i le  s ta y in g  w i t h in  th e  

m ore t r a d i t i o n a l  c o n te x t  o f  a m acroeconom etric model. T h is  ta x  model 

has a much more d e ta i le d  s im u la t io n  c a p a b il i t y  w ith o u t hav ing  to  go to  a 

huge d a ta  base o f  in d iv id u a l  incom e ta x  r e tu r n s .  Both  th e  in c o m e  

d i s t r i b u t i o n  and th e  ta x  sys tem  a re  m odeled and in c o rp o ra te d  in to  a

- 2 -



la rg e  in te r in d u s t r y  model o f th e  U .S . economy where fe e d b a c k  e f f e c t s  

fro m  m acroeconom ic v a r ia b le s  a re  p o s s ib le . The model i s  used to  h e lp  

answer re le v a n t q u e s tio n s  about th e  the  s iz e  d is t r ib u t io n  o f income, the 

ta x  burden by income s iz e , and economic e f f e c t s  o f  d i f f e r e n t  ty p e s  o f  

ta x  re fo rm . The in te r in d u s t r y  model was developed by the  In te r in d u s t ry  

F o re c a s tin g  P ro je c t a t  the  U n iv e rs ity  o f M aryland ( In fo ru m ).

The model developed he re  does a d d re s s  th e  q u e s t io n s  o f  how, and 

f ro m  whom a re  ta x e s  c o l le c te d ,  i s  a b le  to  a d d re s s  many "w h a t i f ? "  

q u e s tio n s  i n  a d d it io n  to  answ ering th e  a l l  im p o r ta n t  q u e s t io n  o f  "how 

m uch?". An o u t l in e  o f  th e  model w i l l  fo l lo w ,  but f i r s t ,  the  next few 

paragraphs w i l l  g iv e  ve ry  b r ie f  s k e tc h e s  o f  th e  ta x  s e c t io n s  o f  some 

w e ll-k n o w n  m a c ro e c o n o m e tr ic  fo re c a s t in g  models. W ithout go ing  deeply 

in t o  th e  a d va n ta g e s  and d is a d v a n ta g e s  o f  each m e th o d 's  a b i l i t y  t o  

fo re c a s t,  i t  shou ld be c le a r  th a t they leave  much to  be d e s ire d  i n  term s 

o f  t h e i r  a b i l i t i e s  to  s im u la te  le g is la te d  changes i n  th e  ta x  code.

The DRI model c a lc u la te s  an average e f fe c t iv e  ta x  r a te  f o r  fe d e ra l

p e rs o n a l ta x e s  and n o n ta x e s  w h ic h  i s  th e  r a t i o  o f  revenu es  to  th e

e s t im a te d  t a x  base . T ha t ta x  r a te  i s  fo r e c a s t  w i th  a re g re s s io n

e q u a tio n  es tim a ted  w ith  q u a r te r ly  data u s in g  as e x p la n a to ry  v a r ia b le s

th e  r a t i o  o f the  ta x  base to  employee hours worked, which i s  presumably

a measure o f in f la t io n ,  and a l i s t  o f dummy v a r ia b le s  r e f l e c t i n g  p a s t

changes i n  th e  ta x  code. S im u la tio n s  a re  done by changing th a t  s in g le
•a

ta x  r a te  w h ich i s  then  m u lt ip l ie d  by the  es tim a te  o f the  ta x  base’’ .

The Chase E c o n o m e trics  q u a r t e r ly  model a d o p ts  an a pp ro ach  o n ly  

s l i g h t l y  d i f f e r e n t ,  e x p la in e d  i n  th e  fo l lo w in g  q uo te : "The e f fe c t  o f 

o v e r a l l  changes i n  ta x  r a te s  ca n n o t be d i r e c t l y  q u a n t i f i e d  w ith o u t  

in c lu d in g  th e  w h o le  range  o f  ta x  ta b le s . A reasonab le  proxy v a r ia b le
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can be co n s tru c te d  by d iv id in g  t o t a l  ta x  re c e ip ts  generated a t  m a rg in a l 

t a x  r a te s  by t o t a l  incom e s u b je c t  to  ta x  a t  m a rg in a l r a te s .  T h is  

procedure generates an average m arg ina l ta x  r a te .  n The Chase model then 

uses t h is  co n s tru c te d  ra te  tim es personal income m inus t r a n s fe r s  as an 

e x p la n a to ry  v a r ia b le  i n  an equ a tio n  which fo re c a s ts  fe d e ra l personal ta x  

re c e ip ts .  Other v a r ia b le s  i n  th e  equ a tion  a re  dummy v a r ia b le  r e f le c t in g  

p a s t code changes and w ith o ld in g  p o lic y  changes and sepa ra te  term s fo r

wage incom e and o th e r  incom e . A g a in , s im u la t io n s  a re  p e rfo rm e d  by
h

changing th e  c a lc u la te d  average m arg ina l ra te .

The F e d e ra l R eserve Board model uses th e  same b a s ic  approach, but 

a t  le a s t  a l lo w s  f o r  changes i n  th e  p e rs o n a l e xe m p tio n  am ount. I t  

f o r e c a s ts  th e  ta x  base w i th  a re g re s s io n  e q u a t io n  as a fu n c t io n  o f 

persona l income per c a p ita  and th e  persona l exem ption amount. Then, ta x  

revenue i s  c a lc u la te d  i n  th e  usua l way by m u lt ip ly in g  th a t  ta x  base by a 

c a lc u la te d  s in g le  o v e ra l l e f fe c t iv e  ta x  r a te .^  The W ashington U n iv e rs ity  

model says o n ly :  "V a rious ca te g o rie s  o f  ta x  l i a b l i l i t i e s  g e n e ra lly  a re  

c a lc u la te d  as th e  product o f  ta x a b le  income and an a p p ro p r ia te ly  d e fin ed  

average ta x  ra te .

The F a irm o d e l h a n d le s  f e d e r a l  income taxes i n  about the  same way 

except th a t  the  average ta x  ra te  i s  c a lc u la te d  as a cons tan t term  p lus  a 

" p ro g re s s iv ity  pa ram e te r.n The va lu e s  o f  those  tw o com ponents o f  th e  

a v e ra g e  t a x  r a t e  w e re  d e te rm in e d  by an e q u a t io n  w h ic h  re g re s s e d  

aggregate income ta x  re ve n u e  pe r p e rson  on a s e t  o f  dummy v a r ia b le s  

r e f l e c t i n g  subperiods w ith  a cons tan t ta x  code tim es per c a p ita  ta xa b le  

income, an in te r c e p t ,  and th e  per c a p ita  ta x a b le  incom e sq u a re d . The 

c o e f f ic ie n t  on th e  la s t  term  i s  th e  p ro g re s s iv ity  param eter, and th e  sum 

o f  th e  in t e r c e p t  and dummy te rm s  i s  d e f in e d  to  be the  cons tan t term .
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A lte rn a te  p o lic y  s im u la tio n s  a re  achieved by changing th e  c o n s ta n t te rm  

component o f  the  average ta x  ra te .  T h is  approach a llo w s  an e s tim a te  o f 

p ro g re s s iv lty  to  a f fe c t  th e  Income e la s t i c i t y  o f revenu e , b u t l i k e  th e  

o th e r s ,  o f f e r s  l im i t e d  c a p a b i l i t y  fo r  s im u la tio n  o f  changes i n  th e  ta x  

code.^

The models l i s t e d  above are  a l l  s h o r te r- te rm  q u a r te r ly  m odels. As 

s ta te d  b e fo re ,  a ta x  m odel w h ich  a c c u ra te ly  r e f le c t s  th e  way in  which 

taxes sure a c tu a l ly  c o l le c te d  i s  even more im p o r ta n t  f o r  a lo n g - te rm  

s im u la tio n  m odel. Perhaps t h is  i s  why the  o n ly  model surveyed which has 

much d e t a i l  i n  i t s  ta x  s e c t io n  i s  th e  Wharton lo n g -te rm  annual model. 

The Wharton model d is t r ib u te s  " ta x a b le  income0 over 342 b ra cke ts  ra n g in g  

from  $100 to  over $500,000. T a x a b le  incom e i s  d e r iv e d  fro m  p e rs o n a l 

incom e a f t e r  a d ju s tm e n ts  a re  made f o r  S o c ia l S e c u rity  c o n tr ib u t io n s ,  

t ra n s fe r  payments to  persons, the  number and v a lu e  o f  e xe m p tio n s , and 

d e d u c t io n s .  The d is t r ib u t io n  i s  done a cco rd ing  to  a gamma p ro b a b i l i t y  

fu n c t io n  w ith  ta x a b le  income and number o f re tu rn s  as in p u ts .  Tax ra te s  

a re  computed u s in g  o n ly  the  1986 IRS schedule "Y11 f o r  m a rrie d  taxpaye rs . 

The Wharton lo n g -te rm  model i s  capable o f  s im u la t in g  a c ro s s - th e -b o a rd  

ta x  changes and ta x  b ra c k e t  in d e x a t io n  f o r  in f l a t i o n .  Those are  the
D

o n ly  two c a p a b i l i t ie s  m entioned i n  th e  d e s c r ip t io n .

The S tru c tu re  o f the  Model.

The g o a l o f  th e  m o d e l d e s c r ib e d  i n  t h i s  d is s e r t a t io n  can be 

e x p la in e d  i n  term s o f  i t s  d e s ire d  in p u ts  and o u tp u ts . There was a need 

t o  c o n s t r u c t  a m odel t h a t  uses as i t s  exogenous in p u t s  th e  m a jo r 

p r o v is io n s  o f  th e  ta x  code : th e  co m p le te  ta x  r a te  s c h e d u le s , th e  

s ta n d a rd  d e d u c t io n s ,  th e  p e rs o n a l exem ption amount, the  earned income

-  5 -



c r e d i t  and a way to  account f o r  le s s  u n iv e rs a l p ro v is io n s  l i k e  i te m iz e d  

d e d u c t io n s ,  and ta x  c r e d i t s .  The d e s ire d  o u tp u t  o f t h is  model is  a 

fo re c a s t o f fe d e ra l ta x  revenue, a d is t r ib u t io n  o f  d is p o s a b le  p e rs o n a l 

incom e, and a r e l a t i v e l y  d e ta i le d  s im u la t io n  c a p a b i l i t y .  In  o rde r to  

meet these needs, a method f o r  m odeling th e  income d i s t r i b u t i o n  had to  

be developed.

The m e th o d  d e v e lo p e d  i n  t h i s  d i s s e r t a t i o n  f o r  th e  in co m e  

d is t r ib u t io n  model has been a p p lie d  here to  a unique and s p e c ia liz e d  way 

o f d e s c r ib in g  th a t  d is t r ib u t io n .  The method i t s e l f  i s  f a i r l y  g e n e ra l.  

I t  can be a p p lie d  to  the  d is t r ib u t io n  o f a n y th in g  f o r  w h ich a q u a n t i f ie d  

L o re n z  cu rve  can be c o n s tru c te d . A Lorenz curve o f income d is t r ib u t io n  

p lo ts  th e  cum u la tive  percentage o f the  p o p u la tio n  a g a in s t th e  cum u la tive  

percentage o f income w hich they re c e iv e . The method used here  w i l l  work 

e i t h e r  f o r  in d iv id u a l  o r  g roup ed  d a ta , and i s  a p p l ie d  h e re  to  th e  

grouped data on th e  d is t r ib u t io n  o f a d jus ted  g ross income (AGI) as i t  i s  

a p p e a rs  i n  th e  S t a t i s t i c s  o f  Incom e. (S O I) p u b lish e d  a n n u a lly  by the  

In te rn a l Revenue S e rv ice .

The o b je c t iv e  o f the  income d is t r ib u t io n  m odel i s  t o  c o n v e r t  th e  

m o d e l 's  f o r e c a s t s  o f  a g g re g a te  p e r s o n a l incom e in t o  a d e ta i le d  

d i s t r ib u t io n  o f  AGI. The d e t a i l  i s  n e ce s s a ry  so t h a t  th e  ta x  r a te  

s c h e d u le  can be a p p r o p r ia te ly  a p p lie d . In  o th e r words, the  number o f 

households w hich f a l l  in to  each m arg ina l ta x  b ra c k e t and t h e i r  ave rage  

incom es must be fo re c a s t.  The model o f income d is t r ib u t io n  i s  e n t i r e ly  

e m p ir ic a l.

The f i r s t  s tep  in  m ode ling  th e  ta x  system i s  to  o b ta in  a fo r e c a s t  

o f  th e  s iz e  d i s t r i b u t i o n  o f  incom e. C e r ta in  economic v a r ia b le s  have 

been found to  a f fe c t  the  income d is t r ib u t io n  and th e  model e x p la in s  and

- 6 -



f o r e c a s ts  c y c l ic a l  and s e c u la r  trends  I n  th e  d is t r ib u t io n .  The method, 

which i s  described  i n  more d e ta i l  in  Chapter 2 , and w ith  more p r e c is io n  

i n  th e  m a th e m a tic a l a p p e n d ix , was developed by f i r s t  tra n s fo rm in g  th e  

axes o f  the  Lorenz cu rve^ . That s im p le  t r a n s fo r m a t io n  makes p o s s ib le  

th e  m o d e lin g  o f  th e  Incom e d i s t r i b u t i o n  w i th  an e le g a n t and smooth 

fu n c t io n a l form . The advantages o f  t h is  a re  th a t  the  fu n c t io n  f i t s  th e  

d a ta  b e t t e r  th a n  th e  u s u a l s t a t i s t i c a l  fu n c t io n s , and th a t  the  income 

d is t r ib u t io n  i s  a llow ed  to  va ry  c y c l ic a l ly  and s e c u la r ly ,  but i s  s ta b le  

enough o v e r t im e  so t h a t  lo n g - te rm  s im u la t io n s  g iv e  p la u s ib le  and 

w e ll-d e f in e d  r e s u lts .

The shape o f each Lo ren z  c u rv e  i s  d e s c r ib e d  by two p a ra m e te rs . 

R o u g h ly , the  f i r s t  o f these param eters re p re se n ts  the  amount w h ich each 

c u rv e  p ro t ru d e s  o r  "bow s" o u t fro m  th e  d ia g o n a l  l i n e  o f  e q u a l ly  

d is t r ib u te d  income r e la t iv e  to  th e  base y e a r 's  (1981) cu rve . The second 

p a ra m e te r re p re s e n ts  th e  amount w h ich each curve " le a n s " o r  i s  skewed 

tow ard e i th e r  the  upper o r lo w e r end o f  the d is t r ib u t io n ,  r e la t iv e  aga in  

to  the  base y e a r 's  curve. The two p a ra m e te rs  a re  e s t im a te d  fro m  th e  

c r o s s - s e c t io n  g rouped  d a ta  f o r  each Lorenz curve. Lorenz curves are  

es tim a ted  f o r  each yea r and each s iz e  household. The e s t im a te d  L o ren z  

c u rv e  p a ra m e te rs  a re  a rra n g e d  i n  t im e - s e r ie s ,  and a re  re g re s s e d  on 

c y c l ic a l  economic v a r ia b le s  and a tim e tre n d . These equ a tions  a re  th e n  

used i n  c o n ju n c tio n  w ith  fo re c a s ts  o f  the  c y c l ic a l  v a r ia b le s  which come 

out o f  the  macro m odel i n  o rd e r  to  fo r e c a s t  th e  shape o f  th e  Lo ren z  

c u rv e s . The r e s u l t in g  Lorenz curves a re  then a p p lie d  to  the  aggregate 

amount o f  AG I  which i s  fo re c a s t as a fu n c t io n  o f persona l income and the  

ite m s  such as t ra n s fe r  payments w h ic h  make up th e  d i f f e r e n c e  between 

p e rs o n a l and a d ju s te d  g ross income, in  o rd e r to  fo re c a s t th e  number o f
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people I n  each Income ta x  b ra c k e t, and t h e i r  average Incomes.

The In fo rm a tio n  on th e  d is t r ib u t io n  o f AGI i s  then  used to  fo re c a s t 

income ta x  revenue. The average income from  each income group o b ta in e d  

fro m  th e  Lo re n z  cu rves  i s  a p p lie d  to  the  ta x  r a te  schedules e x a c t ly  as 

they appear i n  th e  form  1040. There are  a t o ta l  o f 120 groups f o r  which 

these c a lc u la t io n  a re  done, tw enty groups d e fin e d  by s iz e  o f incom e f o r  

each o f  s i x  h o u s e h o ld  s iz e s .  The incomes o f  s in g le -p e rs o n  households 

a re  a p p lie d  to  the  s in g le  ta x  r a te  schedu le , w h i le  th e  incom es o f  a l l  

o th e r  h o u s e h o ld  s iz e s  a re  a p p lie d  t o  th e  r a te  s c h e d u le  f o r  m arried  

ta x p a y e rs .  The a p p ro p r ia te  amount f o r  each p e rs o n a l e x e m p tio n  i s  

s u b t r a c te d  f i r s t ,  and th e  ea rned  incom e c r e d i t  i s  a p p lie d  w here  

a p p ro p r ia te .  The a p p l ic a t io n  o f  these  m a jo r p a ra m e te rs  o f  th e  ta x  

sys tem  r e s u l t s  i n  a c o n s tru c t re fe re d  to  as "s ta n d a rd  ta x  ra te s , n which 

are  an e s tim a te  o f th e  ta x  r a t e  p a id  by th e  ave rage  members o f  each 

g roup  assum ing  th e y  ta k e  th e  s ta n d a rd  d e d u c t io n  bu t do no t take  any 

o th e r ta x  c r e d its  o r  ta x  p re fe re nce  item s.

The standard  ta x  r a te s  a re  a ls o  c a lc u la te d  f o r  each o f  th e  120 

groups f o r  the  yea rs  1966 th rough  1982. I t  was p o s s ib le  to  o b ta in , w ith  

some in t e r p o la t io n s  o f  the  SOI da ta , es tim a tes  o f  the  a c tu a l ta x  ra te s  

p a id  by com parab le  g ro u p s  i n  th e  h i s t o r y .  A r e la t io n s h ip  b e tw e e n  

s tandard  ta x  ra te s  and a c tu a l o r e f fe c t iv e  ta x  ra te s  by income group was 

then  e s ta b lis h e d  by re g re s s io n  a n a ly s is  over the  h is t o r ic a l  p e r io d . The 

d i f f e r e n c e  betw een s ta n d a rd  and e f fe c t iv e  taxes re p re s e n ts  th e  amount 

saved by each group fro m  ite m iz e d  d e d u c t io n s ,  ta x  c r e d i t s  and o th e r  

t a x - r e d u c in g  p r o v is i o n s  i n  th e  ta x  la w . I t  i s  th e s e  re g re s s io n  

equ a tions  which model t h is  type o f le g a l ta x  avoidance.

T h is  a n a ly s is  shows th a t  the  gap between standard  and e f fe c t iv e  ta x
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ra te s  grows no t on ly  acco rd ing  to  the  r e la t iv e  p o s i t io n  o f  each incom e 

g ro u p  i n  th e  o v e ra l l d is t r ib u t io n ,  but the  gap a ls o  has grown over tim e 

f o r  some groups. The p ro je c te d  r e la t io n  o f s tanda rd  and e f f e c t i v e  ta x  

ra te s  i n  com bina tion  w ith  the  fo re c a s t o f the  income d is t r ib u t io n  a llo w s  

a f o r e c a s t  o f  th e  t a x  re v e n u e  fro m  each incom e g ro u p  and i n  th e  

aggregate. By making assum ptions based on c r o s s - s e c t io n  a n a ly s is  o f  

re c e n t incom e ta x  r e tu r n s  abou t the  r e la t io n s h ip  between standard  and 

e f fe c t iv e  taxes under d i f f e r e n t  ta x  re fo rm  p roposa ls , i t  i s  p o s s ib le  to  

s im u la te  th e  a g g re g a te  and d i s t r i b u t i o n a l  e f fe c ts  o f  ta x  re fo rm  w ith  

t h is  m ode l. Thus, by m o d e lin g  th e  ta x  sys tem  i n  th e  way ta x e s  a re  

a c tu a l ly  c o lle c te d ,  the  model can fo re c a s t no t o n ly  how much revenue the  

incom e ta x  g e n e ra te s , b u t fro m  w ha t incom e groups i t  comes, and what 

changes would occur under d i f f e r e n t  ta x  law s.

The ta x  sys tem  can have an o v e rw h e lm in g  e f f e c t  on th e  s iz e  

d i s t r i b u t i o n  o f  d is p o s a b le  incom e . T h is  i s  im p o r ta n t  n o t o n ly  in  

i t s e l f ,  but a ls o  because the  m ix o f  consumption goods depend on i t .  A 

d e ta i le d  m odel o f  th e  ta x  sys tem  i s  n e c e s s a ry  in  o rd e r  to  g iv e  the  

consumption s e c t io n  an a c c u ra te  e s t im a te  o f  th e  s iz e  d i s t r i b u t i o n  o f  

d isposab le  income.

A c t u a l ly ,  th e  d i s t r i b u t i o n  o f  two types o f  income are  necessary. 

The s iz e  and d i s t r i b u t i o n  o f  th e  ta x  b u rde n  depends on th e  s iz e  and 

d i s t r i b u t i o n  o f  AGI. I t  i s  th e  d i s t r i b u t i o n  o f  p e rs o n a l incom e, 

however, which he lps  determ ine the  goods m ix o f  consumption. The re  a re  

many ite m s  which a f fe c t  t h is  l a t t e r  d is t r ib u t io n  besides taxes and AGI, 

most im p o r ta n t ly  t ra n s fe r  payments. The model in c lu d e s  a s e c t io n  w h ic h  

d i s t r ib u t e s  th e  ite m s  w h ic h  re p re s e n t  th e  d if fe re n c e  between AGI and 

pe rsona l income among th e  a p p ro p ria te  income groups.

-  9 -



accom m oda te  a u n iq u e  and s p e c ia l  way o f  d e s c r ib in g  th e  incom e

d is t r ib u t io n .  A good deal o f  com pu ta tiona l e f f o r t  has gone in  to  making

th e  more g e n e ra l m ethod a p p ly  to  th e  s p e c i f i c  re q u ire m e n ts  o f  th e

In fo ru m  m ode l. Consumption i n  th e  In fo rum  model depends on per c a p ita

income. Fam ily s iz e  and o th e r  dem og rap h ic  v a r ia b le s  a re  c o n s id e re d  

1 0s e p a r a t e l y .  A ls o ,  th e  co n su m p tio n  p a r t  o f  th e  m odel r e q u ir e s  a 

d is t r ib u t io n  o f  persona l d isposab le  income which g roup s  th e  p o p u la t io n  

i n t o  " v e n t i l e s . 11 Each v e n t i l e  c o n ta in s  5% o r  one tw e n t ie th  o f the  

p o p u la tio n . The v e n t i le s  c o n ta in  people w ith  s im ila r  per c a p ita  incomes 

arranged in  ascend ing  o rd e r .  The incom e d i s t r i b u t i o n  i s  d e f in e d  by 

indexes which rep resen t th e  income o f the  h ig h e s t person in  each v e n t i le  

r e l a t i v e  to  th e  o v e r a l l  mean per c a p ita  income. For example, an in d e x  

va lue  o f 50 fo r  the  f i f t h  v e n t i l e  means t h a t  th e  p e rso n  r i g h t  a t  th e  

c u t o f f  betw een th e  f i f t h  and s ix th  v e n t i le ,  th a t  i s  th e  person e x a c tly  

a t  the  25 th  p e r c e n t i le  o f  th e  incom e d i s t r i b u t i o n ,  has an incom e o f 

o n e -h a lf  the  average per c a p ita  income.

A f a i r  p o r t io n  o f the  fo l lo w in g  chap te rs  concerns making th e  ou tpu t 

o f  in c o m e  d i s t r i b u t i o n  and  t a x  m o d e ls  c o n fo rm  to  th e  fo rm  and 

d e f in i t i o n s  j u s t  d e s c r ib e d . F o r exam ple, an a lg o r i t h m  had t o  be 

d e v e lo p e d  w h ic h  com bines th e  s e p a ra te  d i s t r i b u t i o n s  fro m  th e  s ix  

d i f f e r e n t  h o u s e h o ld  s iz e s  i n t o  th e  v e n t i l e s  j u s t  d e s c r ib e d , w h ic h  

c o n ta in  p e o p le  fro m  a l l  household s iz e s . These and s im i la r  procedures 

show th a t  the  method i s  f l e x i b le  i n  c o n fo rm in g  t o  d i f f e r e n t  m o d e lin g  

regim es.

In  lo n g -te rm  fo re c a s t in g  e x e rc is e s  such as th e  ones describ ed  here , 

th e  s t r u c tu r e  o f the  ta x  code becomes ve ry  im p o rta n t. The drawbacks o f

The income distribution and tax models are further modified to
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say, a s im p le  s c a la r  a p p lie d  to  ta x a b le  Income are  v e ry  a p p a re n t.  The 

ta x  code I s  s tru c tu re d , so th a t  when Income in c re a se s , ta x  in c re a se  more 

th a n  p r o p o r t io n a l l y .  T h is  i s  because m a rg in a l ra te s  a re  h ig h e r than 

average ra te s ,  and because the  m arg ina l ra te  s t r u c tu r e  i s  p ro g re s s iv e .  

T h is  e f f e c t  i s  n o t cap tu red  by a s c a la r  model, o r even by a model which 

uses ave rag e  ta x  r a te s  by incom e g ro u p . Such m ode ls  w i l l  te n d  t o  

u n d e re s t im a te  th e  revenu e  e l a s t i c i t y  o f  incom e. T h is  can become a 

se r io u s  problem in  lo n g -te rm  fo re c a s t in g  because th e  changes i n  incom e 

o v e r th e  lo n g - te rm  can be q u i t e  s u b s t a n t ia l .  T h is  i s  a s ig n i f ic a n t  

fa c to r  even i n  a ta x  system w hich i s  indexed to  in f l a t i o n ,  because r e a l  

incom e g ro w th  i s  ta x e d  p r o g r e s s iv e ly  a t  th e  m a rg in  a ls o . The model 

d e s c r ib e d  h e re  ta x e s  incom e a t  th e  m a rg in , and f u l l y  a c c o u n ts  f o r  

b ra c k e t  c re e p . I t  can a ls o  a d ju s t f o r  in d e x a t io n  to  i n f l a t i o n  o f the 

b racke ts  and persona l exem ption amounts. These a re  im p o rta n t p ro p e r t ie s  

f o r  a lo n g -te rm  fo re c a s t in g  model.

What fo l lo w s  i s  an e x p la n a tio n , i l l u s t r a t i o n ,  and d e m o n s tra tio n  o f  

some o f  th e  m ode l's  c a p a b i l i t ie s .  The ou tp u t o f the  model under a base 

case fo re c a s t in g  sce n a rio  w i l l  be shown, a long  w ith  b r ie f  e x p la n tio n s  o f 

how d i f f e r e n t  ta x  law  sc e n a rio s  a re  s im u la te d  and th e  r e s u l t s  o f  two 

such a lte rn a te  scena rio  s im u la tio n s .

C a p a b il i t ie s  o f  the  ModeL I l lu s t r a t e d :__ The, Basg FarfifiaaJli

The income d is t r ib u t io n  m ode l, as shown b e fo re ,  d i s t r ib u t e s  AGI 

among tw e n ty  e q u a l ly  popu la ted  groups. But an im p o rta n t c o n s id e ra tio n  

f o r  a ta x  model i s  household s iz e ,  because o f  th e  p e rs o n a l e xe m p tio n  

am ount. U n lik e  m ost models, which employ a measure o f o v e ra l l average 

h o u s e h o ld  s iz e  o f  somewhere b e tw e e n  t h r e e  and f o u r ,  t h i s  m o d e l
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e x p l i c i t l y  c a lc u la te s  th e  number o f fa m i l ie s  o f  each o f s ix  s iz e s  f o r  

each o f the  tw enty income groups. Standard taxes  a re  c a lc u la te d  f o r  120 

groups. Table 1.1 shows th e  household s iz e  breakdow n a f fo r d e d  by th e  

m odel. E v e n tu a lly , the  household s iz e s  a re  aggregated so th a t  th e re  a re  

ju s t  tw e n ty  g ro u p s . The d i s t r ib u t io n  o f  AGI f o r  the  base fo re c a s t i s  

shown in  f ig u r e  1.1 and ta b le  1 .2 . The base fo r e c a s t  assumes th e  ta x  

code th a t  was i n  p lace ju s t  p r io r  to  August, 1986 .

F ig u re  1.2 and ta b le  1.3 i l l u s t r a t e  the  ta x  ra te s  both standard  and 

e f f e c t i v e  f o r  each incom e g roup . Note th a t  e f fe c t iv e  ra te s  a re  never 

h ig h e r than standard  ra te s .  That i s  because the  d i f f e r e n c e  re p re s e n ts  

th e  amount o f  le g a l  ta x  avoidance a ffo rd e d  by the  ta x  code in  th e  form  

o f deduc tions  o th e r than th e  s tandard  deduction , ta x  c r e d its ,  and o th e r  

p r e f e r e n t ia l  ta x  ite m s .  Ite m s  i n  th e  ta x  code w h ich  are  a d d it io n a l 

taxes  and would tend  to  ra is e  e f f e c t i v e  ta x  r a te s  above s ta n d a rd  ta x  

r a t e s ,  su ch  as th e  m in im um  t a x ,  a re  a c c o u n te d  f o r ,  b u t a re  n o t 

s u f f ic ie n t  to  o f f s e t  the  p r e fe re n t ia l ite m s . Note t h a t  th e  to p  g roup  

unde r th e  base ta x  law  is  a b le  to  reduce i t s  average ta x  r a te  by about 

30$ r e la t iv e  to  th e  s tandard  ta x  ra te .  The e f fe c t iv e  ta x  ra te s  i n  ta b le

1.3  a re  m u l t ip l ie d  by th e  ta x  base i n  t a b le  1 .2  to  g e t th e  fe d e r a l  

income ta x  revenue by income group.

T a b le  1 .4  shows the  h ig h e s t per c a p ita  AGI in  each v e n t i le .  These 

incomes a re  a r r iv e d  a t  by in te rp o la t io n s  described  i n  th e  m a th e m a tic a l 

a p p e n d ix  and i n  Chapter 2 . I t  i s  a c tu a l ly  the  d is t r ib u t io n  o f  personal 

incom e, n o t AGI w h ic h  d e te rm in e s  c o n s u m p tio n  i n  th e  m o d e l.  The 

d i s t r i b u t i o n  o f  p e rso n a l Income a lso  determ ines th e  in c id e n ce  o f o th e r 

taxes b e s id e s  incom e ta x e s  a t  b o th  th e  fe d e r a l  and s ta te  and lo c a l  

le v e ls .  The t r a n s fo r m a t io n  o f  th e  d i s t r i b u t i o n  o f  AGI to  persona l
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FIGURE 1.2
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income i s  accom plished th rough  a b rid g e  which d is t r ib u te s  th e  ite m s  n o t 

p a r t  o f  AGI among th e  v e n t i le s .  These ite m s  in c lu d e  t ra n s fe r  payments, 

f r in g e  b e n e fits ,  im p u ta tio n s  and o th e r  types o f  income.

T o ta l taxes per v e n t i le  a re  s u b tra c te d  from  the  d is t r ib u t io n  o f AGI 

and pe rsona l income to  g e t the  d is t r ib u t io n  o f  both  d is p o s a b le  AGI and 

d is p o s a b le  p e rs o n a l incom e, and a t  b o th  th e  a g g re g a te  and c u t o f f  

d e f in i t io n s .  I t  i s  the  d is t r ib u t io n  o f d isposab le  persona l income which 

determ ines th e  goods m ix o f  consumption. T h a t d i s t r i b u t i o n ,  i n  in d e x  

fo rm  i s  shown i n  t a b le  1 .5 .  The in d e x  i s  c o n s tru c te d  by d iv id in g  th e  

c u t o f f  incom e by th e  o v e r a l l  mean. The number f o r  th e  to p  in c o m e  

v e n t i l e  re p re s e n ts  n o t th e  incom e o f  th e  econom y's  s in g le  h ig h e s t  

income, bu t th e  sha re  o f  t o t a l  incom e a c c ru in g  t o  th e  to p  5% o f  th e  

p o p u la t io n .  The t a b le  shows th e  in d e x  b o th  b e fo re  and a f t e r  a l l  

pe rsona l taxes . The p ro g re s s iv ity  o f  the  persona l ta x  system i s  e v id e n t 

by comparing v a lu e s . Tab le 1.6 makes such a com parison by c a lc u la t in g  

th e  r a t i o s  o f  th e  indexes  be fo re  and a f te r  taxes. The numbers i n  th a t  

ta b le  in d ic a te  th a t  the  lo w e r v e n t i le s ,  whose p o s t- ta x  to  p re - ta x  r a t io s  

a re  g re a te r  than one, a re  made b e t te r  o f f  in  r e la t iv e  te rm s  by th e  ta x  

sy s te m . The upper v e n t i le s  whose r a t i o s  a re  le s s  than  one a re  made 

w orse  o f f .  For many p e o p le  i n  th e  m id d le  p o r t i o n  o f  th e  in c o m e  

d i s t r i b u t i o n ,  p e rs o n a l ta x e s  make no d i f f e r e n c e  i n  t h e i r  r e l a t i v e  

p o s it io n s .

More C a p a b ili t ie s .  o f. the  Model j__ TaX-Rfif^rBU.

The m odel was used to  e s tim a te  the  m ajor e f fe c ts  o f  the  ta x  re fo rm  

p roposa l passed by Congress i n  S ep tem ber, 1 986 . The d e t a i l s  o f  t h i s  

s im u la t io n  a re  p ro v id e d  i n  Chapter 5 . T h is  s e c t io n  w i l l  p rov id e  ju s t
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th e  b r ie fe s t  d e s c r ip t io n  o f the  method and r e s u l t s .  A d e s c r ip t io n  o f  

th e  r e s t  o f  th e  in te r in d u s t r y  fo re c a s tin g  model can be found i n  Monaco 

( 1 9 8 4 ) .^  Because the  s e c t io n  o f  th e  m odel w h ich  fo r e c a s ts  c o rp o ra te  

incom e ta x  re ve n u e  i s  in a d e q u a te  to  s im u la te  the  d e ta i le d  changes in  

t h is  ta x  re fo rm  p lan , o v e ra l l  s t a t i c  revenu e  n e u t r a l i t y  was im posed. 

That is ,  i t  was assumed th a t  co rp o ra te  ta x  revenue would in c re a se  by the  

am oun t t h a t  p e rs o n a l ta x e s  w o u ld  be c u t under a c o n s ta n t  le v e l  o f  

income.

The m odel p r e d ic ts  t h a t  th e  p la n  w i l l  g iv e  th e  economy a v e ry  

s l i g h t  b o o s t i n  th e  lo n g  ru n .  A lth o u g h  th e  p la n  w i l l  depress Gross 

N a tio n a l Product a d ju s te d  f o r  i n f l a t i o n  ( re a l GNP) by 0.2$ in  1987, re a l 

GNP w i l l  be 0.3$ h ig h e r than i t  o the rw ise  would have been i n  1988 when 

th e  p la n  i s  phased in .  By 1995* the  economy w i l l  a lso  be 0.3$ s tro n g e r. 

The im pacts  o f  ta x  re fo rm  on th e  m ajor macroeconomic v a r ia b le s  generated 

by the  model are shown i n  ta b le  1.7

P e rs o n a l Income ta x  revenue w i l l  f a l l  by about 5$ once th e  p lan  i s  

phased in .  The la rg e s t  r e la t iv e  ta x  cu ts  w i l l  go t o  th e  incom e g roup s  

a t  th e  b o tto m  30$ and to p  10$ o f  the  income d is t r ib u t io n .  T h is  can be 

seen i n  ta b le  1.10 which shows the  e s tim a te d  e f f e c t s  o f  ta x  re fo rm  on 

th e  d i s t r i b u t i o n  o f  fe d e r a l  p e rs o n a l incom e ta x  l i a b i l i t y  by income 

v e n t i le .  The groups which en joy la rg e r  percentage ta x  r e d u c t io n s  th a n  

th e  o v e r a l l  ave rage  a re  a t  th e  ex tre m es  o f  the  d is t r ib u t io n ,  meaning 

th a t  the  ta x  system becomes somewhat le s s  p ro g re ss ive  a t  the  upper end, 

bu t more p ro g re ss ive  a t  the  lo w e r end.

E xcep t f o r  th e  v e ry  low est income re c ip ie n ts ,  who pay no taxes in  

e i th e r  case, the  low  income groups a re  b e t t e r  o f f  b o th  a b s o lu te ly  and 

r e l a t i v e l y  b e ca u se  o f  th e  s u b s ta n t ia l  in c re a s e s  i n  th e  p e rs o n a l
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exem ption amount and s tanda rd  deduction . The m id d le  and u p p e r m id d le  

incom e groups b e n e f it  i n  a b s o lu te  term s, bu t en joy a r e la t iv e ly  sm a lle r 

ta x  c u t than  th e  o th e r groups m a in ly  because o f the  re d u ce d  d e d u c tio n s  

and c r e d i t s .  The h ig h e s t income groups a re  made b e t te r  o f f  because o f 

the  lo w e r m arg ina l ta x  ra te s .

There w i l l  be in d iv id u a l w inners and lo s e rs  th ro ugho u t, but th e  ta x  

burden o f any income group as a whole w i l l  no t be d r a s t i c a l l y  a l te r e d .  

The b i l l  does go a lo n g  way, however, in  c o r re c t in g  m ajor problems w ith  

the  c u rre n t system. Besides i t s  co m p le x ity  and h ig h  m arg ina l ra te s , the  

c u rre n t system i s  " h o r iz o n ta l ly  in e q u ita b le , "  which means a fa m i ly 's  ta x  

b i l l  depends no t so much on th e  amount o f  incom e re c e iv e d  b u t on th e  

type o f income and th e  ite m s  on w hich i t  i s  spent.

The in c re a s e  i n  c o rp o ra te  ta x e s , most n o ta b ly  the  re p e a l o f the 

investm en t ta x  c r e d it ,  w i l l  depress equipment in ves tm en t. The a f te r - ta x  

cos t o f u s in g  c a p i ta l  equipment w i l l  r is e  by a l i t t l e  o v e r 5 $ , w h ich  

w i l l  cause investm en t to  f a l l  by 2.6% in  th e  s h o r t run  and 4.4£ by 1995* 

T h is  c o s t o f  c a p i t a l ,  w h ich  i s  e x p l i c i t l y  m odeled, depends on th e  

co rp o ra te  p r o f i t s  ta x  ra te ,  the  d e p re c ia t io n  schedu les , th e  in v e s tm e n t 

ta x  c r e d i t ,  and in te r e s t  ra te s .  In te re s t  ra te s  w i l l  r is e  on ly  s l ig h t ly  

under the  new p la n . The m o d e l's  a b i l i t y  to  s im u la te  th e  e f f e c t s  o f  

changes i n  th e  c o s t o f  c a p i t a l  was an e x is t in g  p ro p e rty . Only s l ig h t  

m o d if ic a t io n  o f the  model was necessary to  accommodate a s im u la t io n  o f  

th e  e f f e c t s  o f  t h i s  ta x  re fo rm  p la n  on c a p i t a l  c o s ts ,  and hence, 

investm en t beh av io r.

The s tim u lu s  to  th e  economy comes from  the  in c rea se  in  consumption. 

A lthough the  d e c lin e  in  in ves tm en t tempers the  s tim u lu s , i t  i s  no t la rg e  

enough to  overcome the  in c re a s e  i n  consumer s p e n d in g . C o rp o ra te  ta x
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re ve n u e  i s  assumed t o  r i s e  by enough to  make the  p lan  revenue n e u tra l 

o v e r a l l ,  th e re fo re  le a v in g  th e  fe d e r a l  d e f i c i t  unchanged. I n  o th e r  

w o rd s , th e  ta x  b i l l  i s  assumed to  t ra n s fe r  taxes d o l la r - f o r - d o l la r  from  

persons to  c o rp o ra tio n s . T h is  t ra n s fe r  r e s u lts  i n  a sm a ll n e t in c re a s e  

i n  aggregate spending because persona l consumption i s  more respon s ive  to  

changes i n  d is p o s a b le  p e rs o n a l incom e th a n  i s  b u s in e s s  spend ing  to  

a f t e r - t a x  revenue. P r o f i t s  and re ta in e d  ea rn ings  a b s o rb  a s u b s ta n t ia l  

p o r t i o n  o f  th e  c o r p o r a t e  t a x  in c r e a s e .  A ls o ,  th e  in c re a s e  i n  

consumption tempers th e  f a l l  in  in v e s tm e n t. The o v e r a l l  outcom e i s  a 

m odest in c re a s e  i n  a g g re g a te  spending and r e d is t r ib u t io n  o f resources 

from  investm en t to  consumption in d u s t r ie s .

O the r m o d e ra t in g  fo r c e s  a re  a t  w o rk  i n  th e  m ode l. One i s  th e  

s a v in g s  r a te ,  w h ich  r is 6 s  i n  th e  s im u la tio n . Among o th e r fa c to rs ,  the  

sav ings r a te  i s  a n e g a t iv e  f u n c t io n  o f  th e  unem ploym ent r a te  and a 

p o s i t i v e  f u n c t io n  o f  la g g e d  changes i n  d isposab le  income. Both these

v a r ia b le s  a c t to  in c re a se  the  savings ra te ,  thus dampening th e  s t im u lu s
\

t o  th e  economy. T h e re fo re ,  aggregate consumption in c re a s e s , in  1988, 

but no t by the  f u l l  amount o f  the  in c re a s e  i n  d is p o s a b le  incom e . The 

r i s e  i n  co n s u m p tio n  incom e w i l l  be f u r t h e r  tem pered by a d e c lin e  in  

d iv id e n d s  pa id  to  in d iv id u a ls  because o f  th e  h ig h e r  c o rp o ra te  ta x e s , 

thus lo w e r in g  d isp o sa b le  persona l income. I n f l a t io n  was no t a f fe c te d  by 

the  p ropo sa l.

The e f f e c t  on equ ipm en t in v e s tm e n t by in d u s try  group i s  shown in  

ta b le  1 .8 . Investm ent i s  a f fe c te d  because the  ta x  b i l l  w i l l  a l t e r  th e  

a f t e r - t a x  c o s t  o f  u s in g  c a p i t a l  e q u ip m e n t. The c a p ita l  cos t i s  the  

re tu rn  on in ve s tm e n t n e c e s s a ry  to  re c o v e r  th e  c o s t o f  f in a n c in g  th e  

m a ch in e , i t s  d e p re c ia t io n  and ta xe s . T h is  cos t would r is e  by about \2%

-  18 -



due to  th e  e l im in a t io n  o f the  inves tm en t ta x  c r e d i t ;  b u t because th e  

b i l l  a ls o  lo w e rs  th e  c o rp o ra te  ta x  ra te  from  46% to  34$ and changes the  

d e p re c ia t io n  schedules, the  o v e ra l l r is e  i n  c a p ita l cos ts  w i l l  be a b o u t 

5% u n d e r ta x  re fo rm . The es tim a tes  shown r e f le c t  economy-wide averages 

w ith  re sp e c t to  d e p re c ia t io n  schedules and equipment co s ts . The b i l l f s 

e f f e c t s  on c a p i t a l  c o s ts  f o r  in d iv id u a l  f irm s  and typ e s  o f  equipment 

w i l l  va ry  s ig n i f ic a n t ly .  T h is  i s  d iscussed i n  more d e ta i l  in  Chapter 5 .

Table 1 .9 shows th e  ta x  b i l l 1s e f fe c t  on o u tp u ts  by In d u s try  group. 

I t  i l l u s t r a t e s  the  r e d is t r ib u t io n  o f  resources from  in v e s tm e n t-o r ie n te d  

in d u s t r ie s  t o  co n su m p tio n  o r ie n te d  in d u s try  groups. Again, much more 

in d u s try  d e ta i l  i s  a v a i la b le  fro m  th e  m odel th a n  i s  p re s e n te d  h e re . 

These  e s t im a te s  w ere  g e n e ra te d  w i th  a f u l l y  dynam ic m odel o f  th e  

U.S. economy. The in te r r e la te d  macroeconomic and in d u s try  s t r u c tu r e  o f 

th e  In fo ru m  m odel makes i t  p a r t ic u la r ly  w e ll- s u ite d  to  d e ta i le d  p o lic y  

a n a ly s is  such as t h is  one on ta x  re fo rm .

The E ffe c ts  on th e  Goods M ix o f  Consumption:__ H. EX.9X.. la x .,

The o b je c t iv e  o f  t h i s  s im u la t io n  i s  to  i l l u s t r a t e  how ta x  p o lic y  

can a f fe c t  th e  a f te r - ta x  income d is t r ib u t io n ,  and thus the  goods m ix  o f  

p e rs o n a l co n su m p tio n  e x p e n d itu re s  i n  th e  m ode l. The s c e n a r io  was 

designed so th a t  the  aggregate amount o f  both taxes and consum ption  was 

th e  same f o r  th e  base and a l te r n a te  cases. A f l a t  ta x  was imposed on 

AGI by e l im in a t in g  th e  p e rs o n a l e xe m p tio n  am ount, th e  ea rned  incom e 

c r e d i t ,  a l l  d e d u c tio n s  and c r e d its  and p re fe re nce  item s, and by making 

a l l  income b ra cke ts  pay the  same m arg ina l ta x  ra te ,  w h ich  i n  t h i s  case 

i s  a ls o  th e  ave rage  ta x  r a t e .  The r a te  w h ic h  under t h i s  s t ru c tu re  

y ie ld e d  th e  same revenue as th e  base case f o r  1988 was 14.85$.
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Table 1.11 shows th e  r e s u l t s  o f  th e  ta x  v a r ia b le s  I n  1988 under 

b o th  s c e n a r io s .  The o n ly  c u r io s i t y  on t h i s  t a b le  m igh t be th a t  the  

p re - ta x  and p o s t- ta x  Index  o f  v e n t l le  c u t o f f  p e rs o n a l incom es d i f f e r .  

W h ile  incom e ta x e s  a t  b o th  th e  fe d e ra l and s ta te  le v e l are  a p p lie d  to  

AGI a t  a f l a t  r a te ,  th e  o th e r  ta x e s  a re  a p p lie d  a t  f l a t  r a t e s  t o  

p e rs o n a l incom e, w h ich  because o f t ra n s fe rs  and o th e r income item s i n  

th e  A G I-P I b r id g e ,  i s  d i s t r i b u t e d  m o re  e q u a l l y .  T h e r e fo r e  th e  

d if fe re n c e  occurs because the  income ta x  burden i s  d is t r ib u te d  l i k e  AGI, 

w h ile  the  o th e r taxes a re  d is t r ib u te d  l i k e  persona l income.

The goods m ix  o f  c o n s u m p tio n  i s  shown by each c la s s  o f  goods in  

ta b le  1 .1 2 . The model fo re c a s ts  consum ption by 78 d i f f e r e n t  ty p e s  o f  

goods. Each ca tegory  o f goods i s  fo re c a s t w ith ,  among o th e r th in g s , i t s  

own " p ie c e - w is e  l i n e a r "  E n g e l c u r v e .  An E nge l c u rv e  p lo t s  th e  

consumption o f  a good a g a in s t  th e  incom e o f  consum ers. "P ie c e -w is e  

l in e a r "  means th a t  the  curve i s  composed o f  a number o f l in e a r  segments, 

i n  t h i s  case f i v e .  The c u rv e  was es tim a ted  i n  th e  c ro s s -s e c tio n  w ith  

data from  the  Survey o f Consumer E xpend itu res o f  the  Census Bureau. The 

s lope o f each segment re p re se n ts  the  p o r t io n  o f  an in c re a se  o f income in  

th a t  p ie c e 's  income range th a t  i s  spent on th e  good. T h a t i s  r e fe r r e d  

to  as th e  s p e c i f ic  p ro p e n s ity  to  consume (SPC). Each slope i s  s p e c i f ic  

to  th e  good and th e  income range. The f i v e  income ra n g e s  to  w h ic h  th e  

SPC 's f o r  each good c o rre s p o n d  each c o n ta in  th e  per c a p ita  incomes o f 

one f i f t h  o f the  p o p u la tio n .

Goods w ith  h igh  SPCs i n  th e  top  incom e range  and lo w  SPCs i n  th e  

lo w  ra n g e s  g e n e r a l l y  te n d  t o  be " lu x u r y "  goods, w h ich  c la im  an 

in c re a s in g  share  o f consumer budgets as incomes become h ig h .  T h in k  o f  

" n e c e s s i t y "  goods as th o s e  w i th  low  SPCs i n  th e  top  income range and
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h ig h e r  SPCs i n  th e  lo w e r  ra n g e s . The f l a t  ta x  p ro p o s a l makes th e

d is p o s a b le  incom e d is t r ib u t io n  le s s  equa l, ta k in g  income away from  the

lo w e r  end and a d d in g  i t  t o  th e  u p p e r e n d . T h is  s h o u ld  te n d  t o

r e d is t r ib u t e  consumption towards those " lu x u ry "  goods and away from the

"n e c e s s ity "  goods. T h is  i s  because as low  incomes ge t lo w e r, the  normal

goods w i th  h ig h e r  SPCs i n  t h a t  range  a re  h u r t  m ost, and when h ig h

incom es g e t h ig h e r ,  th e  lu x u r y  goods w ith  h igh  SPCs i n  th a t  range are

h e lp e d  th e  m os t. T h a t t h i s  i s  in d e e d  th e  case can be v e r i f i e d  by

exam in ing th e  la s t  two columns o f  ta b le  1 .12  which show the  SPCs f o r  the

lo w e s t and h ig h e s t income ranges f o r  each ca tegory  o f goods. Any s h i f t s

n o t o b v io u s ly  a t t r i b u t a b le  to  th e se  f a c t o r s  may be due to  th e  o th e r

12th re e  SPCs f o r  the  m idd le  income ranges n o t shown here.

T h is  s im u la tio n  should serve  to  i l l u s t r a t e  th e  im p o rta n c e  to  th e  

In fo ru m  m odel o f  h a v in g  a d e ta i le d  income d is t r ib u t io n  and ta x  model. 

The w o rk  d e s c r ib e d  h e re  does m ore th a n  j u s t  f o r e c a s t  re v e n u e . I t  

f o r e c a s ts  revenu e  by income group. I t  a ls o  has an im p o rta n t im pact on 

in d u s try  d e ta i l  a t  the  consumption le v e l .  I t s  e s t im a t io n  le d  t o  some 

s ig n i f i c a n t  re v e la t io n s  about th e  de te rm inan ts  o f  the  s iz e  d is t r ib u t io n  

o f  income. But perhaps most im p o r ta n t ly  from a m o d e lin g  s ta n d p o in t  i s  

i t s  a b i l i t y  to  s im u la te  i n  a lo n g - te rm ,  t im e - s e r ie s  fra m e w o rk , the  

im p a c t o f  a w h o le  a r ra y  o f  changes i n  th e  t a x  c o d e . T h is  i s  an 

im p o r ta n t  p ro p e r ty  f o r  a fo re c a s t in g  model to  have, p a r t ic u la r ly  now, 

when fu tu re  ta x  law  changes a re  l i k e l y  to  occur.

The balance o f the  d is s e r t a t io n  d e v e lo p s  i n  d e t a i l  th e  m a te r ia l  

which was in tro d u c e d  here . Chapter 2 d e sc rib e s  the  method developed f o r  

m o d e lin g  th e  d is t r ib u t io n  o f  AGI. Chapter 3 e x p la in s  i n  d e ta i l  how the  

m odel a p p lie s  th e  ta x  la w s  t o  th e  d i s t r i b u t i o n  o f  AGI t o  g e t  a
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d i s t r i b u t i o n  o f  ta x  l i a b i l i t y .  Chapter 4 describ es  the  procedure f o r  

re c o n c i l in g  th e  d if fe re n c e s  between th e  d e f in i t io n s  o f  AGI and p e rs o n a l 

income a t  both  the  aggregate le v e l  and th e  le v e l  d isaggrega ted  by income 

v e n t i l e .  C h a p te r  5 e x p la in s  i n  d e t a i l  how th e  m odel was used to  

s im u la te  the  e f fe c ts  o f  the  ta x  re fo rm  p la n  d is c u s s e d  a b o ve t f o r  b o th  

th e  p e rs o n a l income ta x  and th e  co rp o ra te  income ta x . Appendix A and B 

e x p la in  th e  In fo rum  investm ent equ a tions  and c o s t o f  c a p i t a l  fo rm u la ,  

r e s p e c t iv e ly .  A p pend ix  C d e s c r ib e s  a re la te d  method o f  m odeling th e  

income d is t r ib u t io n  th a t  was t r i e d  b e fo re  th e  m ethod i n  C h a p te r 2 was 

d e v e lo p e d . F in a l l y ,  th e  m a th e m a tic a l a p p e n d ix , w h i le  a d d in g  some 

d e t a i l ,  i s  m o s t ly  a summary, i n  e q u a t io n  fo rm , o f  th e  m a te r ia l  i n  

Chapters 2 th rough  4 .
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TABLE 1.1
POPULATION AND INCOME DISTRIBUTION BY VENTILE AND HOUSEHOLD SIZE-1981.

Exemptions Other than Age or B lind ness  i n  Thousands.

Household S ize  1 2 3 4 5 6 T o ta l
V e n t i le - — —

1 2588.8 1582.8 1584.8 1811.1 1412.4 1813.6 10793.6
2 1632.9 1358.2 1490 .4 1788.4 1585 .3 2938.3 10793.6
3 1614.4 123 9.0 1570.1 1968.7 1767.1 2634.3 10793.6
4 1573.8 1284.0 16 47 .5 2160.8 1879.4 2248.2 10793.6
5 1538.6 1343.3 1730.0 2332.6 1956.7 1892.4 10793.6
6 1521.2 1411.3 1792.6 2491.2 1986 .9 1590 .3 10793.6
7 1514.5 1488.8 1850.9 26 26 .4 1973.1 1339.9 10793.6
8 1520.1 1576 .6 1905.4 2737.1 1920.0 1134.5 107 93.6
9 1534.2 1679.9 1956 .7 2820.3 1835.3 967.2 10793.6

10 1566 .5 1800.1 2009.5 2872.0 1726 .5 818.9 10793.6
11 1608.2 1939.7 2056.6 2890.2 1596 .8 702.0 10793.6
12 1671.5 2102.7 2106.6 2862.7 1449.6 600.5 10793.6
13 1752.9 2293.4 2144.5 2792.0 1294.2 516.7 10793.6
14 1855.4 2518.8 2179.5 2672.4 1139.2 428.3 10793.6
15 1988.1 2774.5 2193.5 2492.5 972.6 372.4 10793.6
16 2156.1 3085.6 2178.7 2258.8 820.1 294.2 107 93.6
17 2383.5 3431.3 2119.8 1954.2 663.2 241 .6 107 93.6
18 26 80.2 3827.7 1982.4 1594.8 519.8 188.7 10793.6
19 3100.8 4216 .3 1727.2 1234.9 383.6 130.7 10793.6
20 3624.2 4459.2 1334.7 875.1 329.2 171.2 107 93.6

T o ta ls 39425.8 45413.0 37561.4 45236.4 27210.9 21024.1 215871.4

A d jus ted  Gross Income in  M il l io n s  o f  D o lla rs .
Household S ize  1 2 3 4 5 6 T o ta l

V e n t i l  e— — — -
1 713.9 1010.7 1000.3 1157.2 940.8 1277.4 6100.3
2 2578.5 2273.6 2459.2 2973.8 2534.1 4601 .1 17420.2
3 366 8.3 2875.7 3581 .9 4489.5 4018.4 5938.6 24572.5
4 44 84 .4 3650.5 46 48.6 6135.1 5308.8 6337.7 30565.2
5 5124.7 4489.9 5784.4 7785.6 6521 .6 6293.8 35999.9
6 5771.8 5399.1 6 859.3 9524.3 7587.4 6058.5 41200.4
7 6545.3 6399.2 7950.8 11276 .9 8478.0 5745.0 46395.3
8 7243.5 7512.2 9101.6 13080.1 9169.5 5407 .5 51514.4
9 8096 .8 8862.1 10317.2 14854 .8 966 9.9 50 83.0 56 883.7

10 9066 .7 10457.8 11633.2 16649.5 9995.0 47 45.7 62547.9
11 10247.0 12341 .1 13092.4 18376 .0 10142.7 4456 .8 6 86 56 .0
12 11658.4 14670.4 146 86 .0 19981 .5 10108.1 4180.0 75284.3
13 13455.6 17630.1 16479.8 21438.5 9928.5 3945.2 82877.7
14 15760.6 21391.1 18495.7 22664.6 96 44.0 3637.2 91593.0
15 18787 .4 26 258.9 20721.7 23525.1 9178.3 3482.9 101954.2
16 23 020.0 32917.8 23227.5 24025.3 8704.9 3136.2 115031.7
17 29227.3 42142.5 25968.1 23900.1 8085.7 2929.8 132253.4
18 39217.3 55976 .6 28882.8 23171.3 7481.1 2677.9 157 406 .9
19 58203.6 78911.7 31984.0 22567.6 6921 .7 2207.5 200796.0
20 1 29084.5 166316.5 46712.4 31789.7 12361.1 5797.5 392061.7

T o ta ls  40 1 955.6 521487.2 303586.8 319366.4 156779.5 87939.2 1791114.
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TABLE 1.2 
THE AGI DISTRIBUTION FORECAST. 

( B i l l io n s  o f  D o lla rs )

A d jus ted  Gross Income (P re - ta x )
1986 1988 1991 1995

V e n t i le ----------- ----------- — — -----------

1 11.28 11.89 14.32 17.62
2 23.53 25.60 31.14 39.68
3 32.51 35.65 43.49 55.98
4 40.98 45.28 54.95 71.02
5 49.38 54.66 66 .59 86.21
6 57.31 63.58 77.43 100.51
7 65.21 72.6 8 88.50 115.20
8 73.43 81.82 99.6 4 129.94
9 81.56 90.95 110.93 144.68
10 90.13 100.86 123.02 160.74
11 99.52 111.36 135.82 177.47
12 109.12 122.13 148.95 194.98
13 120.23 134.79 164.51 215.66
14 133.26 149.44 182.25 238.60
15 147.95 166.10 202.66 265.59
16 167.22 187.96 229.17 300.05
17 191.47 214.69 261.26 342.17
18 225.49 253.32 308.42 403.46
19 282.16 316.34 384.60 501.51
20 463.36 496 .18 605.97 773.84

T o ta l 2465.09 2735.29 3333.59 4334.92

A f te r - ta x  AGI
V e n t i le

1 10.06 , 10.53 12.74 15.63
2 21.61 23.48 28.46 36.17
3 29.88 32.65 39.53 50.65
4 37.04 40.82 49.20 63.22
5 44.05 48.64 58.86 75.75
6 50.57 55.96 67.75 87.39
7 56.97 63.32 76.59 99.02
8 63.43 70.43 85.09 110.14
9 69.55 77.29 93.59 121.13
10 76.21 84.98 102.83 133.16
11 83.29 92.78 112.13 145.15
12 90.36 100.72 121.82 157.87
13 98.90 110.35 133.34 172.98
14 108.25 120.72 145.70 188.66
15 119.17 133.21 160.83 208.27
16 133.29 148.94 179.70 232.87
17 150.66 168.12 202.09 261.62
18 174.34 194.85 234.23 302.51
19 210.70 236.6 8 284.77 367.50
20 317.21 340.16 409.34 516.84

T o ta l 1945.47 2154.55 2598.48 3346.41
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TABLE 1.3 
FORECAST TAX RATES. 

(P e rce n t)

"S tandard  D eduction " Tax Rates.
1986 1988 1991 1995

n t i l e
1 0.00 0.00 0.00 0.00
2 0.65 0.63 1.05 1.28
3 2.37 2.57 3.25 3.62
4 4.43 4.58 5.15 5.63
5 6.23 6.41 6 .99 7 .48
6 7.6 9 7.87 8.39 8.92
7 8.79 9.01 9.59 10.16
8 9.94 10.20 10.88 11.50
9 11.09 11.36 11.97 12.59
10 11.90 12.17 12.83 13.55
11 12.85 13.20 13.95 14.70
12 13.75 14.07 14.74 15.54
13 14.40 14.76 15.57 16.39
14 15.54 15.97 16.79 17.65
15 16.23 16.56 17.39 18.32
16 17.18 17.63 18.45 19.24
17 18.12 18.48 19.42 20.30
18 19.70 20.09 21.06 22.02
19 22.63 22.48 23.26 24.03
20 30.19 30.05 31.11 31.91

E f fe c t iv e Tax Rates
1 0.00 0.00 0.00 0.00
2 0.65 0.63 1.05 1.28
3 2.37 2.57 3.25 3 .62
4 4.29 4.44 5.00 5.46
5 5.67 5.83 6.37 6.81
6 6 .6 8 6 .83 7 .29 7 .75
7 7.52 7.71 8.21 8.70
8 8.51 8.74 9.32 9.85
9 9.46 9.6 9 10.21 10.74
10 10.14 10.37 10.94 11.55
11 10.92 11.22 11.85 12.49
12 11.65 11.92 12.49 13.17
13 12.17 12.48 13.16 13.85
14 13.04 13.41 14.10 14.82
15 13.60 13.88 14.58 15.35
16 14.32 14.69 15.38 16.04
17 15.18 15.48 16.27 17.01
18 16.34 16 .65 17.46 18.26
19 18.53 18.40 19.04 1,9.67
20 23.37 23.25 24.08 24.6 9
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TABLE 1 .4 
UPPER LIMITS FOR PER CAPITA INCOME. 

(Thousands o f  D o lla rs )

P re - ta x  AGI C u to ff Incomes.
1986 1988 1991 1995

s n t i le
1 1.59 1.68 1.97 2.41
2 2.45 2.63 3.10 3.84
3 3.20 3.45 4.07 5.06
4 3.94 4.26 5.03 6 .2 8
5 4.65 5.05 5.95 7.45
6 5.34 5.80 6.86 8.60
7 6.04 6 .5 9 7 .78 9.78
8 6 .75 7.37 8.70 10.94
9 7.47 8.17 9.66 12.17
10 8.26 9.05 10.70 13.49
11 9.09 9.95 11.77 14.84
12 9.97 10.93 12.93 16.33
13 11.04 12.11 14.33 18.11
14 12.22 13.40 15.85 20.03
15 13.71 15.07 17.82 22.52
16 15.54 17.08 20.19 25.51
17 18.04 19.82 23.39 29.53
18 21.89 24.03 28.33 35.66
19 29.09 31.88 37.62 47.31

L im its f o r  D isposable AGI
1 1.44 1.51 1.78 2.17
2 2.25 2.41 2.83 3.49
3 2.92 3 .1 4 3.67 4.54
4 3.54 3.82 4.48 5.56
5 4.13 4.47 5.24 6.51
6 4.6 9 5 .08 5.97 7.44
7 5.25 5.71 6 .6  9 8.35
8 5.80 6 .30 7 .39 9.22
9 6 .35 6.91 8.11 10.14
10 6.95 7 .58 8.89 11.11
11 7.57 8.25 9.67 12.08
12 8.23 8.98 10.53 13.17
13 9.02 9.85 11.54 14.42
14 9.89 10.79 12.63 15.78
15 10.98 12.01 14.06 17.57
16 12.32 13.46 15.73 19.66
17 14.08 15.39 17.95 22.38
18 16.66 18.25 21.27 26.47
19 21.21 23.21 27.08 33.64
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TABLE 1 .5
INDEX OF VENTILE LIMITS FOR PERSONAL INCOME. 

(P re -T ax)
1986 1988 1991 1995

V e n t i le ----------- ----- «----- -----------

1 17*62 17.75 17-19 16.90
2 28.63 28.85 27.94 27.45
3 46.96 47.08 45.85 45.02
4 48.19 48.25 47.31 46.62
5 50.89 50.98 50.29 49.80
6 54.89 55.00 54.50 54.21
7 59.96 60 .18 59.84 59.75
8 64.70 65.00 64.80 64.87
9 70.01 70.34 70.22 70.41
10 76.00 76.44 76.46 76.80
11 82.20 82.77 82.90 83.38
12 89.62 90.26 90.47 91.10
13 97.86 98.6 4 98.96 99.73
14 107.82 108.68 109.03 109.91
15 120.74 121.84 122.24 123.25
16 136.67 137.95 138.40 139.55
17 157.6 4 159.05 159.44 160.66
18 190.13 191.67 191.92 192.88
19 261.78 26 5.24 26 5.95 267.87
20 20.08 19.52 19.66 19.40

L im its  For D isposable  Personal Income.
1 20.19 20.35 19.85 19.62
2 32.82 33.07 32.25 31.88
3 53.60 53.73 52.61 51 .92
4 54.37 54.42 53.56 52.98
5 56.55 56.62 56.03 55.66
6 60.17 60.25 59.89 59.73
7 65.01 65 .19 65.03 65.07
8 69.29 69.53 69.48 69.67
9 74.07 74.30 74.34 74.62
10 79.57 79.91 80.07 80.47
11 85.15 85.57 85.80 86.30
12 91.99 92.43 92.73 93.34
13 99.51 100.04 100.40 101.09
14 108.58 109.14 109.47 110.18
15 120.57 121.32 121.6 9 122.50
16 135.17 136.02 136.36 137.30
17 153.89 154.82 154.96 155.81
18 181.81 183.14 183.15 183.6 8
19 244.18 247.88 248.41 249.95
20 18.34 17.91 18.02 17.80

The numbers a re  indexes (means 100) o f  the c u to f f  income 
between th e  v e n t i le  shown and th e  next v e n t i le .  V e n t i le  
20 has th a t  group* s share o f a l l  income.

-  28 -



TABLE 1.6
RATIO OF POST-TAX TO PRE-TAX INCOME INDEXES. 

Personal Income

1986 I! 1988 1988
. . . .  jI BASE REFORM

V e n t i le  
1 1.1459

I
1.1465 1.1399

2 1.1464 1.1463 1.1401
3 1.1414 1.1412 1.1393
4 1.1282 1.1279 1.1329
5 1.1112 1.1106 1.1177
6 1.0962 1.0955 1 .0972
7 1.0842 1 .0 833 1.0791
8 1.0709 1 .06 97 1.0638
9 1.0580 1 .0563 1.0506

10 1.0470 1.0454 1.0403
11 1.0359 1.0338 1.0295
12 1 .026 4 1.0240 1.0203
13 1.0169 1.0142 1.0109
14 1.0070 1.0042 1.0012
15 0.9986 0.9957 0.9927
16 0.9890 0.9860 0.9840
17 0.9762 0.9734 0.9736
18 0.956 2 0.9555 0.9579
19 0.9328 0.9345 0.9398
20 0.9133 0.9175 0.9244

1991 1991 I! 1995 1995
BASE REFORM !

i
i BASE
I

REFORM

1.1498 1.1485
I

1.1609 1.1548
1.1500 1.1486 1.1614 1.1554
1.1436 1.1465 1.1533 1.1522
1.1292 1.1379 1.1364 1.1403
1.1120 1.1190 1.1177 1.1198
1 .096 9 1.0973 1.1018 1 .0983
1 .0846 1.0805 1 .0890 1.0818
1 .0705 1 .06 51 1 .0740 1 .0662
1.0571 1.0522 1 .0598 1 .0530
1.0458 1.0415 1 .0478 1.0417
1.0340 1.0302 1.0350 1.0293
1.0241 1.0204 1 .0246 1.0191
1.0137 1.0104 1.0136 1.0090
1.0035 1.0005 1 .0025 0.9992
0.9951 0.9928 0.9939 0.9922
0.9874 0.9841 0.9839 0.9832
0.9722 0.9717 0.96 98 0.96 90
0.9548 0.9560 0.9523 0.9535
0.9347 0.9399 0.9331 0.9399
0.9183 0.9247 0.9175 0.9272
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TABLE 1.7
THE IMPACT OF TAX REFORM ON SELECTED ECONOMIC VARIABLES. 

(Changes i n  percentages and b i l l i o n  d o l la r s )

Economic V a r ia b le  1988 I 1995
p e t. ch. $ ch. I p e t. ch. $ ch.

Gross n a t io n a l p roduct (72$) + 0 .3 + 6.1 I + 0 .3 + 5.5
Personal consumption (72$) + 0 .8 + 9.5 ! + 0 .9 + 13.5
Equipment investm en t (72$) - 2.6 - 3.7 i _ i — 4.4 - 7 .9
S tru c tu re s (72$) + 0 .4 + 0.6 i + 0.1 + 0 .2
In v e n to ry  change (72$) + 0 .2 + 0.0 ii *■ 2.7 - 0.3
Exports (72$) + 0.1 + 0 .2 I + 0 .2 + 0.4
Im ports (72$) + 0.3 + 0.5 ! + 0 .2 + 0.4
Government (72$) + 0 .0 + 0.0 1 + 0 .0 + 0.0

Unemployment r a te ( p e t . ) - 0 .3 ----- i _ i — 0.3
I n f  1 a t i  on ( GNP Def 1 a to r ) ( p e t . ) + 0 .0 — 1 + 0.0 -----
AAA bond y ie ld  (b a s is  p o in ts ) + 2 — 1 + 27 -----
10 year T-bond y ld . ( b a s is  p o in ts ) + 3 ----- ! + 14 -----
Savings ra te  (p e t.  o f d is p . in c . ) + 0 .4 ----- ! + 0 .4 — -

Labor p r o d u c t iv ity  ( in d e x ) 0 .0 1 + 0 .0 -----
Cost o f  c a p ita l (avg. in dex) + 5 .4 -— ■ ! + 5 .2 -----
Fed. persona l ta x  revenue (cu$) - 5.0 20.5 i

i — 5.0 34.7
D isposab le  personal income (ou$) + 1.0 +35.1 S + 1.4 + 72.6
C orpora te  p r o f i t s  a f te r  ta x  (cu$) - 5.0 12.2 i _  

i — 1.0 - 3.5
Personal d iv id e n d  income (cu$) - 5 .8 5 .2 I -17 .5 - 20.6

TABLE 1.8
EQUIPMENT INVESTMENT BY BROAD INDUSTRY GROUP, 

( b i l l i o n s  o f  1977$)

BASE ! BASE REFORM ! BASE REFORM
1986 I 1988 1988 I 1995 

| — —
1995

A l l  in d u s t r ie s  i210.08 205.78 200.52 254.81 243.66

Ag, m in ing , co n s tr 45.63 42.6 9 41 .10 52.20 49.71
N o n d u ra b le  goods 29.41 25.87 25.28 31.26 30.02
D urab le  goods 30.79 28.73 27.95 38.38 36.88
T ra n s p o rta tio n 12.99 13.17 12.99 15.39 14.74
U t i l i t i e s 29.55 31.81 31.52 41.25 40.25
W holesale, r e t a i l 30.12 29.13 27.99 32.41 29.95
F in , in s ,  re a l est 11.70 11.99 11.85 14.30 14.83
S e rv ices 19.04 21.19 20.71 27.83 26 .52
M isce llaneous 0.85 1.20 1.14 1.80 1.76
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TABLE 1.9 
THE IMPACT ON PERSONS:

DISTRIBUTION OF FEDERAL INCOME TAX L IAB ILITY . 
( B i l l io n s  o f  D o lla rs )

BASE BASE REFORM S BASE REFORM
V e n tile **  1986

____
1988 1988 I 1995 1995

1 0.00 0.00 0.00 0.00 0.00
2 0.15 0.16 0 .00* 0.51 0 .00 *
3 0.77 0.92 0 .1 9 * 2.03 0 .85 *
4 1.76 2.01 0 .99* 3.88 2.6 2*
5 2.80 3 .19 2 .30 * 5.87 5 .10*
6 3.83 4.35 4.00* 7.79 7.57
7 4.91 5.60 5.44 10.02 9.97
8 6 .25 7.15 7.03 12.80 12.66
9 7.71 8.81 8.63 15.54 15.32
10 9.14 10.46 10.19 18.57 18.07
11 10.87 12.50 12.13 22.17 21.80
12 12.72 14.56 14.04 25.67 25.10
13 14.63 16.82 16.36 29.88 29.13
14 17.38 20.03 19.27 35.36 34.37
15 20.12 23.06 22.40 40.77 39.17
16 23.94 27.61 26.77 48.12 46 .06
17 29.06 33.23 31.72 58.19 55.76
18 36.84 42.19 40.07 73.66 71.32
19 52.27 58.22 54.76* 98.65 92.80*
20 108.27 115.37 109.46* 191.09 178.22*

T o ta l 363.41 406 .24 385.75 700.57 665.88
* Denotes v e n t i le s  which en joy ta x  cu ts  g re a te r than average in  

percentage term s. Each v e n t i le  co n ta in s  one tw e n t ie th  o f the 
p o p u la tio n . They are  ranked by per c a p ita  a d ju s te d  gross income.

TABLE 1.10
THE IMPACT ON BUSINESS: <OUTPUT BY PRODUCING SECTOR.

( b i l l i o n s  o f  1977$)
BASE | BASE REFORM ! BASE REFORM
1986 ! 1988 1988 i 1995 1995

W inners: ____  j — —  | — - -
A g r ic u ltu re 166.02 168.26 16 8.83 191.18 191.79
M in ing 93.01 97.21 97.30 113.87 113.98
N on-durables 779.74 804.52 807 . 90 926.12 929.48
Trade 525.52 550.33 552.53 660.87 663.41
T ra n s p o rta tio n 152.55 159.17 159.63 191.50 192.09
U t i l i t i e s 240.29 256 .82 257.6 2 322.62 323.33
Finance & insu rance 181.44 189.17 190.38 222.99 224.47
Real e s ta te 165.79 172.46 173.40 195.71 197.09
S e rv ices 640.17 670.97 674.43 808.05 811.70

Lose rs :
Non e le c t r ic  m achinery 154.01 159.08 157.27 228.74 224.35
E le c t r ic a l  machinerey 136.49 146 .42 146.10 198.91 197.54
T ra n s p o rta tio n  equ ip . 178.27 181.46 181.46 207.63 205.97
In s tru m e n ts 37.34 38.51 38.28 49.80 49.24
Other du rab les 312.42 327.58 328.24 389.96 389.45

-  31 -



TABLE 1 .11
RATES, REVENUE AND PERSONAL INCOME DISTRIBUTION 

INDEXES FOR 1988 UNDER BASE AND FLAT TAX.

BASE FLAT BASE
E f fe c t iv e  S td. & Revenue 
Tax Rates E f fe c t iv e  

V e n t i le  Tax Rates

1 0.00 14.85 0.00
2 0.63 14.85 0.16
3 2.57 14.85 0.92
4 4.44 14.85 2.01
5 5.83 14.85 3.19
6 6 .83 14.85 4.35
7 7.71 14.85 5.60
8 8.74 14.85 7.15
9 19.6 9 14.85 8.81

10 10.37 14.85 10.46
11 11.22 14.85 12.50
12 11.92 14.85 14.56
13 12.48 14.85 16.82
14 13.41 14.85 20.03
15 13.88 14.85 23.06
16 14.69 14.85 27.61
17 15.48 14.85 33.23
18 16 .65 14.85 42.19
19 18.40 14.85 58.22
20 23.25 14.85 115.37
T o ta l 406 .24

FLAT BASE BASE ELAT
Revenue & FLAT Post-Tax Post-Tax

Pre-Tax
Index

Index Index

1.77 17.75 20.35 19.46
3.80 28.85 33.07 31.62
5.30 47.08 53.73 50.83
6 .7 3 48.25 54.42 50.93
8.12 50.98 56.62 52.88
9.45 55.00 60.25 56.35

10.80 60 .18 65 .19 61 .19
12.16 65.00 69.53 65.59
13.52 70.34 74.30 70.57
14.99 76.44 79.91 76.39
16.55 82.77 85.57 82.36
18.15 90.26 92.43 89.60
20.03 98.6 4 100.04 97.67
22.21 108.68 109.14 107.39
24.6 9 121.84 121.32 120.30
27.94 137.95 136.02 136.05
31.91 * 159.05 154.82 156.59
37.6 5* 191.67 183.14 188.36
47.02* 265.24 247.88 262.30
73 .58* 

106 .37
19.52 17.91 19.51

*  -  Denotes those v e n t i le s  pay ing  le s s  fe d e ra l income ta x  under the 
FLAT sce n a rio .
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TABLE 1 .12
THE GOODS MIX OF CONSUMPTION UNDER BASE AND FLAT TAX 1988.

BASE FLAT Percent Lowest H ighest 
D iffe re n c e  SPC SPC

Personal consumption e xpe nd itu res  1220.80 1220.20 -0 .0 5 •
D urab le  goods 221.00 220.59 -0 .1 9

Motor v e h ic le s  and p a r ts 88.07 87.23 -0 .9 5
1 New ca rs 47.6 8 47.18 -1 .0 5 .042 .169
2 Used cars 8.61 8.49 -1 .3 9 .042 .022
3 New & used tru c k s 15.90 15.76 -0 .8 8 - -
4 T ire s  & tubes 9.68 9.62 -0 .6 2 .016 .006
5 Auto a ccesso ries  & p a r ts 6.20 6 .1 8 -0 .3 2 .016 .006

F u rn itu re  & household equipment 92.66 92.69 0.03
6 F u rn itu re ,  m attresses, bedsprings 16.92 17.20 1.65 .013 .046
7 K itc h e n , household a p p lia n ce s 15.11 14.95 -1.06 .016 .009
8 C h in a ,g la s s & ta b le w a re ,u te n s ils 6 .14 6 .1 2 -0 .3 3 .002 .002
9 R ad ip ,T V ,reco rds ,m u s ica l in s t r . 35.61 35.45 -0 .4 5 .013 .015

10 F lo o r  cove rings 6.44 6 .4 8 0.62 .006 .028
11 D urab le  h o u se fu rn ish in g s  nec 8.87 8.95 0.90 .006 .028
12 W r it in g  equipment 1.16 1.16 0.00 - -
13 Hand to o ls 2 .39 2.37 -0 .8 4 - -

Other du rab les 40.28 40.67 0.94
14 Jewelery 13.02 13.54 3.99 .005 .018
15 O phthalm ic & o rth o p e d ic  goods 3.99 3.93 -1 .5 0 .011 .006
16 Books & maps 3.89 3.86 -0 .7 7 .012 .006
17 Wheel goods,dur s p o rts  eq&toys 12.58 12.45 -1 .0 3 .012 .013
18 Boats, re c  v e c h ., & a i r c r a f t 6 .7 9 6 .89 1.47 .003 .032

N on-durable goods 436 .72 435.66 -0 .2 4
Food and a lc o h o l 211.34 210.61 -0 .3 5

19 Food, o f f  premise 128.97 128.14 -0 .6 4 .151 .036
20 Food on premise 50.16 49.97 -0 .3 8 .06 4 .075
21 A lc o h o l, o f f  premise 20.66 20.71 0.24 .005 .005
22 A lc o h o l, on premise 11.55 11.78 1.99 .008 .026

C lo th in g 109.47 109.35 -0.11
23 Shoes & fo o tw a re 14.20 14.42 1.55 .005 .018
24 Women1s c lo th in g 65.77 65.40 -0 .56 .033 .038
25 Men* s c lo th in g 27.82 27.78 -0 .1 4 .025 .030
26 Luggage 1.68 1.75 4.17 .005 .018

Other non-durab les 54.46 54.48 0.04
27 G asoline & o i l 31.17 31.02 -0 .4 8 .071 .021
28 Fuel o i l  & coa l 3 .28 3.29 0.30 .005 .001
29 Tobacco 13.20 13.18 -0 .1 5 .019 .006
31 Drug p re p a ra tio n s  &sundries 13.79 13.73 -0 .4 4 - -
30 Sem idurable h o u se fu rn ish in g s 6.53 6.75 3.37 .004 .020
32 T o i le t  a r t i c le s  & p re p a ra tio n s 10.65 10.65 0.00 - -
33 S ta t io n e ry  & w r i t in g  s u p p lie s 3.45 3.43 -0 .5 8 -
34 Nondurable to ys , s p o r t s u p p lie s  15*26 15.14 -0 .7 9 - -
35 F low ers, seeds, p o tte d  p la n ts 3.08 3.06 -0 .6  5 - -
36 C lean ing  p re p a ra tio n s 1.03 1.02 -0 .9 7 - -
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TABLE 1.12 (C ontinued) low est h ig h e s t
BASE FLAT Percent ch. SPC SPC

37 L ig h t in g  s u p p lie s 4 .38 4.38 0.00 - -
38 Household paper p roducts 3.06 3.06 0.00 - -
39 Magazines & newspaper 5.70 5.67 -0 .5 3 .012 .006
40 E xpend itu res ab road ;pe rs  re m it. 1.33 1.33 0.00 - -

S e rv ices 563.07 563.95 0.16
Housing 179.70 178.28 -0 .7 9

41 Owner occupied space re n t 129.14 128.06 -0 .8 4 .160 .095
42 Tenant occup ied space re n t 44.51 44.24 -0 .61 -.006 .023
43 H o te ls , m ote ls 4.14 4.08 -1 .4 5 .012 .008
44 Other housing 1.91 1.90 -0 .5 2 .012 .008

Household o p e ra tio n 73.58 73.26 -0 .4 3
45 E le c t r ic i t y 20.73 20.6 5 -0 .3 9 .026 .007
46 N a tu ra l gas 6.6 9 6.66 -0 .4 5 .005 .002
47 Water & o th  s a n ita ry  s e rv ic e s 6 .29 6.23 -0 .9 5 .008 .002
48 Telephone & te le g ra p h 27.02 26.88 -0 .5 2 .021 .011
49 Domestic s e rv ic e s 3.82 3 .78 -1 .0 5 .003 .020
50 Household insu rance 0.92 0.93 1.09 .010 .012
51 Oth h h ld  o p e ra t io n s :re p a ir 5.86 5.87 0.17 .010 .012
52 Postage 2 .24 2.25 0.45 .010 .012

T ra n s p o rta tio n 38.51 38.36 -0.3,9
53 Auto re p a ir 20.55 20.49 -0 .2 9 .030 .020
54 B ridge , t o l l s ,  e tc 1.00 1.00 0.00 .030 .020
55 Auto insu rance 6 .0 2 5.95 -1.16 .036 .009
56 Taxicabs 1.33 1.33 0.00 -.0 0 2 .001
57 Loca l p u b lic  t ra n s p o r t 1.74 1.74 0.00 -.0 0 2 .001
58 I n te r c i t y  r a i l r o a d 0.19 0 .19 0.00 .000 .014
59 I n te r c i t y  buses 0.43 0.43 0.00 .000 .014
60 A ir l in e s 6.57 6.56 -0 .1 5 .000 .014
61 T rave l a g e n ts ,o th  tra n s  s e rv ic e 0.67 0.67 0.00 .000 .014

M edica l s e rv ic e s 105.05 105.57 0.50
64 P hys ic ians 25.41 25.67 1.02 .011 .014
65 D e n tis ts  & o th e r  p ro f  s e rv ic e s 22.00 21.71 -1 .3 2 .011 .006
66 P r iv a te  h o s p ita ls  & s a n ita r iu m s  49*65 50.26 1.23 .003 .006
67 H ea lth  insurance 7.99 7.92 -0 .8 8 .035 .006
76 Education 16 .31 16.12 -1 .16 .023 .013

Other s e rv ic e s 149.92 152.36 1.63
62 Laundries & shoe re p a ir 5.6 2 5.63 0.18 .001 .014
63 Barbershops & beauty shops 5.51 5.47 -0 .7 3 .017 .008
68 Brokerage, investm ent counse ling ; 3.85 3.90 . 1.30 .002 .004
69 Bank s e rv ic e  chrg &serv w /o,pay 31.22 31.72 1.60 .002 .004
70 L i fe  insurance 12.71 12.76 0.39 .035 .037
71 Legal s e rv ic e s 10.05 10.19 1.39 .002 .004
72 F un e ra ls , o th  pers business 7.17 7 .28 1.53 .002 .004
73 Radio & t v  re p a ir 2.00 1.99 -0 .5 0 .004 .001
74 Movies, th e a tre ,s p e c  s p o rts 7.91 8.29 4.80 .008 .036
75 Other re c re a t io n a l s e rv ic e s 30.63 31.74 3.62 .008 .036
77 R e lig io u s  & w e lfa re  s e rv ic e s 23.33 23.39 0.06 .032 .040
78 F ore ign  t r a v e l 9.91 10.00 0.91 -.001 .031

-  Denotes a s in g le -s lo p e d  l in e a r  Engel curve. 
SPC stands f o r  s p e c i f ic  p ro p e n s ity  to  consume.
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CHAPTER 2.

THE INCOME. DISTRIBUTION MODEL.

T h is  chap te r describ es  a model o f the  d is t r ib u t io n  o f income in  the  

U n ite d  S ta te s .  T h is  m odel f i t s  i n t o  and becomes p a r t  o f the  Inforum  

model, a la rg e ,  in t e r in d u s t r y  f o r e c a s t in g  m o d e l. T h is  c h a p te r  w i l l  

in c lu d e  a d e s c r ip t io n  o f the  s p e c if ic a t io n  and e s t im a t io n  o f the  income 

d is t r ib u t io n  model.

Why model the  d is t r ib u t io n  o f income? The f i r s t  and most im p o rta n t 

reason i s  to  answer q u e s tio n s  about th e  d is t r ib u t io n  i t s e l f .  There  i s  

much in t e r e s t  i n  in fo r m a t io n  a b o u t th e  d is t r ib u t io n  o f  income, past, 

p re s e n t,  and f u t u r e .  I n t e l l i g e n t  p o l ic y  fo rm a t io n ,  in c lu d in g  t a x  

p o l ic y ,  r e q u ir e s  th e  g u id a n ce  o f  e m p ir ic a l in fo rm a tio n  and ana lyses. 

The procedure developed here  p ro v id e s  d e ta i le d  in fo r m a t io n  a b o u t th e  

h i s t o r i c a l  d i s t r i b u t i o n  o f  in c o m e , as w e l l  as a m ethod f o r  i t s  

p ro je c t io n  in to  fu tu re  yea rs .

The second re a s o n  f o r  m o d e lin g  th e  incom e d i s t r i b u t i o n  i s  t o  

f a c i l i t a t e  a m odel o f the  income ta x  system. In  th e  U n ited  S ta te s  ta x  

system, in d iv id u a l m a rg in a l and ave rag e  ta x  r a te s  a re  n o t f l a t ,  b u t 

depend on th e  le v e l  o f  f a m i ly  income. T he re fo re , ta x  revenues depend 

n o t  o n ly  on th e  t o t a l  amount o f  incom e, b u t a ls o  on how incom e i s  

d i s t r ib u t e d .  The n e x t c h a p te r  w i l l  describe  how taxes a re  c a lc u la te d  

g ive n  th e  income d is t r ib u t io n ,  and how taxes and d is p o s a b le  incom e and 

t h e i r  d is t r ib u t io n  a re  in c o rp o ra te d  in to  the  la rg e  model.

The t h i r d  re a s o n  f o r  m o d e lin g  th e  d is t r ib u t io n  o f income i s  th a t  

e x c e p t i n  th e  somewhat s p e c ia l case o f  l i n e a r  E n g e l c u r v e s ,  th e  

d i s t r i b u t i o n  o f  income a f fe c ts  th e  m ix o f  p roduc ts  demanded. An Engel
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curve is a plot of consumption of a particular good or group of goods 

against the income of consumers. If that plot is a straight line, then 

the transfer of income from one person to another will reduce the firs t 

person's consumption of that good by exactly the amount by which i t  

increased the second person's consumption, leaving total consumption of 

the good unchanged. However, in the U.S. economy, most Engel curves are 

non-linear.

The second and third reasons for modeling the distribution of 

income are irrelevant without a model sophisticated enough to take 

advantage of the detailed information. The model into which the present 

work is being incorporated is indeed sophisticated enough. Both the tax 

model and the consumption model depend on having a detailed model of 

income distribution. The consumption part of the model uses 

goods-specific non-linear Engel curves, so that not just the average 

level, but also the distribution of disposable income is important in 

determining the demand for various categories of consumption goods. For 

example, the consumption of a luxury good like jewelry is modeled with 

an Engel curve which get steeper in slope as income increases. 

Therefore, i f  the number of high income people increases, so will the 

consumption of these goods even i f  aggregate income does not increase. 

Since the large model makes fu ll use of input-output tables, the 

composition of final demand is crucial throughout. Changes in the type 

of products which are demanded w ill affect demands for intermediate 

goods as well as the demand for factor inputs such as labor and capital.

The tax model, which is the topic of the next chapter, is also 

detailed enough to take advantage of information on the distribution of 

income. It recognizes that higher family incomes are taxed at higher
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m a rg in a l r a te s .  The a p p ro p r ia te  ta x  ra te s  a re  a p p lie d  to  the  v a r io u s  

income b ra cke ts . The procedure takes household s iz e s  and th e  p e rs o n a l 

e xe m p tio n  amount in t o  account when c a lc u la t in g  ta x  ra te s .  F in a l ly ,  i t  

recogn izes  th a t  h ig h e r income fa m il ie s  have more o p p o r tu n i t ie s  f o r  ta x  

avoidance th rough deductions and c re d its .

The m odel o f  income d is t r ib u t io n  must be ve ry  v e r s a t i le  because i t  

serves two m aste rs : th e  ta x  model, and th e  co n su m p tio n  m ode l. Taxes 

a re  d e te rm in e d  fro m  h o u se h o ld  income and household s iz e . Consumption 

depends upon per c a p ita  income and household c h a ra c te r is t ic s .  (F o r  per 

c a p ita  income, fp u r  people in  a household w ith  a $20,000 income count as 

f o u r  p e o p le  each w ith  an income o f $5»000.) Furtherm ore, taxes depend 

on " a d ju s te d  g ro s s  in c o m e " ( A G I ) ,  w h i le  c o n s u m p tio n  dep ends  on 

d is p o s a b le  p e rs o n a l income. The model is  f le x ib le  w ith  respec t to  the  

d e f in i t io n  o f income. I t  c a lc u la te s  both per c a p ita  and p e r h o u se h o ld  

incom e d i s t r i b u t i o n s  o f  bo th  AGI and persona l income b e fo re  and a f te r  

taxes.

The model b eg ins  w i th  AGI as i t s  d e f i n i t i o n  o f  incom e. AGI i s  

a p p ro p r ia te  because i t  i s  the  income base f o r  the  income ta x . There i s  

a d e ta i le d  t im e -s e r ie s  o f  i t  r e a d i ly  a v a ila b le ,  updated each y e a r .  The 

d a ta , p u b lis h e d  i n  th e  T re a s u ry  D e p a r tm e n t 's  S t a t i s t i c s  o f  Income. 

(S O I), show the  s iz e  d is t r ib u t io n  o f AGI by income g ro u p s . There  i s  a 

t a b le  f o r  each  o f  s ix  h o u s e h o ld  s iz e s .  The d a ta  a v a i l a b i l i t y  by 

household s iz e  i s  c ru c ia l fo r  the a n a ly s is  o f  per c a p ita  income and a lso  

f o r  ta x  c a lc u la t io n  because o f the  d i f f e r e n t  ra te  s t r u c t u r e  f o r  s in g le  

taxpaye rs , and because o f the  a llow ance f o r  persona l exem ptions.

The incom e d i s t r i b u t i o n  m odel is  co n s tru c te d  from  the  h is to r ic a l  

c ro s s -s e c tio n  data a t  the  household s iz e  le v e l .  A f u n c t io n  i s  f i t  to
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th e  income d is t r ib u t io n  data f o r  each ye a r and each household s iz e . The 

f u n c t io n  has two param eters, and describ es  a c ro s s -s e c tio n  re la t io n s h ip  

between th e  percentage o f income and th e  percentage o f people ea rn ing  a t  

le a s t  t h a t  in com e . The r e la t io n s h ip  i s  commonly r e fe r r e d  t o  as  a 

"Lorenz curve. "  The same fu n c t io n  i s  f i t  to  a l l  groups o f  data w ith  the 

p a ra m e te rs  v a r y in g  a c c o rd in g  t o  h o u s e h o ld  s iz e  and y e a r .  For each 

household  s iz e ,  t im e - s e r ie s  o f  th e  p a ra m e te rs  o f  th e  L o ren z  c u rv e s  

become dependent v a r ia b le s  i n  t im e -s e r ie s  re g re s s io n  equ a tions . These 

equ a tions  a re  then used to  fo re c a s t the  param eters and th u s , th e  incom e 

d i s t r i b u t i o n s .  Economic v a r ia b le s  a re  used as the  p re d ic to rs  i n  those 

equ a tions . The persons from  the  v a r io u s  h o u s e h o ld  s iz e s  a re  th e n  p u t 

to g e th e r  in to  per c a p ita  income groups. So the  procedure fo re c a s ts  not 

o n ly  household income d is t r ib u t io n s  f o r  each household s iz e , b u t a ls o  a 

per c a p ita  income d is t r ib u t io n .

The Personal .Consumption Model.

B e fo re  d e s c r ib in g  th e  income d is t r ib u t io n  m ode ling  process, a b r ie f  

d is c u s s io n  o f  the consumption p a r t o f th e  in p u t - o u t  p u t m odel in  w h ich  

th e  ta x  m odel w i l l  be in c o rp o ra te d  i s  i n  o rd e r. The consumption model 

was b u i l t  and p u t  i n  p la c e  i n  1 9 7 9 , b e fo r e  w o rk  on  th e  in c o m e  

d i s t r i b u t i o n  and ta x  s e c tio n s  began. The s t ru c tu re  o f the  consumption 

s e c t io n  d ic ta te d  th e  way in  w h ic h  th e  incom e d i s t r i b u t i o n  was to  be 

modeled. In  p a r t ic u la r ,  i t  was the  fo rm a t o f the  consumption model th a t  

r e q u i r e d  th e  incom e d i s t r i b u t i o n  to  be m odeled i n  te rm s  o f  tw e n ty  

e q u a lly  popu la ted  v e n t i le s .  I t  was th e  consumption model th a t  r e q u ir e d  

th e  m odeling o f  c u to f f  incomes which rep resen t the  incomes o f  the  people 

on th e  b o rd e r o f  two a d ja c e n t v e n t i l e s .  And i t  was th e  consumption
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model th a t  re q u ire d  th e  c o n s tru c tio n  o f a per c a p ita  Income d is t r ib u t io n  

as opposed to  th e  more commonly m odeled d i s t r i b u t i o n  o f  h o u s e h o ld  

in com e s. W hile  some aspects o f  t h is  th e s is  a re  n e c e s s a r ily  s p e c if ic  to  

th e  In fo rum  m ode ling  fra m e w o rk , i t  w i l l  be shown t h a t  th e  system  i s  

q u ite  f le x ib le  and m igh t be a p p lie d  to  o th e r frameworks o f  a n a ly s is .

The co n su m p tio n  s e c t io n  o f  th e  m odel combines c ro s s -s e c tio n  and 

t im e -s e r ie s  a n a ly s is  to  produce a system o f consumption equa tions  hav ing  

many d e s i r a b le  p r o p e r t ie s .  They can  show s u b s t i t u t a b i l i t y  and 

c o m p le m e n ta r ity  between goods; they  in c o rp o ra te  demographic v a r ia b le s , 

and a tim e  tre n d  re p re s e n tin g  ta s te s .  But f o r  p re s e n t p u rp o se s , th e  

m ost im p o r ta n t fe a tu re  i s  the  g o o d -s p e c if ic  n o n - l in e a r  r e la t io n  between 

per c a p ita  income and p e r c a p i ta  c o n su m p tio n . The n o n - l in e a r  Engel 

c u rv e  a l lo w s  th e  incom e d i s t r i b u t i o n  to  a f f e c t  th e  m ix  o f  p rodu c ts  

consumed.

Using data  from  an e x te n s iv e  consumer survey, c ro s s -s e c tio n  e f fe c ts  

from  income and demographic v a r ia b le s  were es tim a te d . The fo rm  o f th e  

equa tions p o s tu la te s  th a t  the  amount o f a good consumed depends in  p a r t ,  

on two separa te  te rm s: th e  per c a p ita  income e f fe c ts  come about th rough 

th e  p ie c e -w is e  l i n e a r  E ngel c u rv e s  e x p la in e d  i n  C hap te r 1 , and th e  

" s iz e "  o f  the  household. The " s iz e "  o f  th e  h o u s e h o ld  i s  n o t j u s t  th e  

number o f people. Rather i t  i s  an age-w eighted s iz e , w ith  a v a ry in g  s e t 

o f  w e ig h ts  f o r  each  g o o d . U s in g  o n ly  pe r h o u s e h o ld  incom e as a 

d e te rm in a n t o f  co n su m p tio n  w o u ld  n o t a l lo w  f o r  th e  d i s t i n c t  and  

s ig n i f i c a n t  e f f e c t s  o f  a chang ing  fa m ily  age s tru c tu re .  For example, 

the  model is  a b le  to  s im u la te  the  change in  product m ix  consumed as th e  

p e o p le  fro m  a baby-boom m ature. To a llo w  the  age s t ru c tu re  (and o th e r 

c h a r a c t e r is t i c s )  o f  h ou seho lds  t o  a f f e c t  th e  demand f o r  d i f f e r e n t
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produc ts  d i f f e r e n t ly ,  the  incom e d i s t r i b u t i o n  m ust be d e f in e d  i n  pe r 

c a p i ta  te rm s  r a th e r  th a n  pe r h o u se h o ld  te rm s . T h is  i s  to  a llo w  fo r  

households o f  s im ila r  s iz e  but d i f f e r in g  demographics to  have d i f f e r e n t  

c o n su m p tio n  p a t te r n s .  Household s iz e  has l i t t l e  a d d it io n a l e f fe c t  on 

consumption once the  demographic c h a ra c te r is t ic s  o f  the  in d iv id u a ls  a re  

ta k e n  i n t o  a c c o u n t. However, th e  incom e f o r  ta x  d e te r m in a t io n  i s  

household income. T h e re fo re ,  th e  incom e d i s t r i b u t i o n  m odel must be 

s u f f i c i e n t l y  v e r s a t i le  to  be a b le  to  model both types o f  income. See 

Devine (1983) and Almon (1979) fo r  f u r th e r  d e ta i ls  about th e  consumption 

s e c t io n  o f the  model.

The consum ption m odel uses a s p e c ia l fo rm  f o r  r e p r e s e n t in g  th e  

income d is t r ib u t io n .  The aggregate o f d isposab le  income must be d iv id e d  

up i n t o  tw e n ty  " v e n t i le s .  ** A v e n t i le  i s  a group o f  people c o n ta in in g  

e x a c t ly  one tw e n tie th  o f the  p o p u la t io n .  The p e o p le  i n  each v e n t i l e  

r e c e iv e  a pe r c a p i ta  incom e between th e  v e n t i le *  s lo w e r  and uppe r 

bounds. The v e n t i le s  a re  o rd e re d  a c c o rd in g  to  pe r c a p i ta  (n o t  pe r 

h o u s e h o ld ) incom es. The p re c is e  pe r c a p ita  incomes which l i e  a t  the  

border o f  each v e n t i le  must be d e te rm in e d . These c u t o f f  incom es a re  

th e n  d iv id e d  by th e  o v e ra l l mean d isposab le  income to  fo rm  a s e r ie s  o f 

index  numbers which describe  the  income d i s t r i b u t i o n .  Each v e n t i le *  s 

number i s  i t s  h ig h e s t  pe r c a p i ta  incom e as a per cent o f the  o v e ra l l 

mean. The top  v e n t i le *  s number i s  no t indexed as a re  the  o th e r  numbers 

because th e  h ig h e s t  in d iv id u a l  income in  th e  economy is  an ir r e le v a n t  

s t a t i s t i c .  Rather, the  top  v e n t i le *  s t o t a l  incom e i s  e x p re s s e d  as a 

percentage o f the  aggregate d isposab le  income.

B e fo re  th e  m odel o f  th e  incom e d i s t r i b u t i o n  d e s c r ib e d  i n  t h i s  

chap te r was b u i l t  and in c o rp o ra te d , the  p re -e x is t in g  d i s t r ib u t io n  m odel
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predicted the index numbers directly with separate regression equations 

for each ventile.. Certain cyclical and demographic variables served as 

the regressors. Taxes were removed by a simple tax function with five 

income brackets. This approach was unsatisfactory for several reasons. 

First, i t  was unrealistic. Tax laws are complex and not well 

represented by a simple five-bracket schedule. Second, no household 

size information was taken into account in calculating taxes. The 

taxable income is the household income, not per capita income, which was 

the distribution being forecast. The old system was estimated on the 

basis of the 1 97 2 tax distribution, and i t  could not take into account 

the changes in the tax law between 197 2 and the present for its  

forecasts. Each year in the forecast, more and more people were, 

because of inflation and real income growth, being allocated to the top 

income bracket. The tax schedule was becoming mostly a single bracket 

schedule as the model got further out into the forecast. Finally, the 

old system was not built for simulation of tax law changes. Changes in 

the rate schedule, deductions, credits, the personal exemption amount, 

indexing or the taxable income base were not modeled. The model in this 

dissertation corrects these and other deficiencies.

The Modeling Framework.

As discussed previously, a flexible approach is appropriate for 

modeling the income distribution. It was first thought that trying to 

use some smooth functional form to describe the distribution would be 

too restrictive. In particular, i t  seemed that the well-known 

statistical distributions would not give a satisfactory f i t  to the 

income distribution data. Therefore, the first modeling attempt made
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was to  fo re c a s t th e  tw e n ty  c u t o f f  p o in ts  i n d i v i d u a l l y  by re g re s s io n  

e q u a t io n ,  us in g  num erica l methods o f  in te g ra t io n  to  complete the  income 

d is t r ib u t io n .  In  t h is  way, th e re  w o u ld  be no im p o s i t io n  o f  a s in g le  

f u n c t io n a l  form . However, t h is  freedom sometimes re s u lte d  in  fo re c a s ts  

o f  odd-shaped income d is t r ib u t io n s ,  p a r t i c u la r l y  as th e  f o r e c a s t  w ent 

fu r th e r  in to  th e  fu tu re .  A t tim es, one v e n t i le * s  upper l i m i t  m igh t even 

move above t h a t  o f  th e  v e n t i l e  above i t .  Many a r b i t r a r y  f ix e s  were 

re q u ire d  to  keep th e  d is t r ib u t io n  i n  th e  proper in c re a s in g  o rd e r .  The 

fo r e c a s ts  o f  th e  incom e d i s t r i b u t i o n  w e re  a ls o  q u i t e  s e n s i t iv e  and 

v o la t i le ,  which made s im u la tio n  s tu d ie s  d i f f i c u l t .

Because o f the  problems w i th  th e  f r e e - fo r m  d i s t r i b u t i o n ,  i t  was 

f e l t  t h a t  im p o s in g  a m a th e m a tic a l fo rm  th a t  would guarantee s e n s ib le  

p r o p e r t ie s  was n e c e s s a ry . Most p re v io u s  e f f o r t s  f i t  f u n c t io n s  t o  

f re q u e n c y  d e n s ity  fu n c t io n s .  The c u rv e s  used w ere  m a th e m a t ic a lly  

complex such as the  lo g -n o rm a l, F, Cauchy, o r Gamma; and none f i t  v e ry  

w e l l .  An a l te r n a t iv e  in tro d u c e d  by Kakwani and Podder (1976) is  to  f i t  

the  d is t r ib u t io n  in s te a d  to  the  Lorenz curve. Severa l fu n c t io n s  can be 

d e v is e d  to  f i t  th e  c u rv e  i n  te rm s  o f  a l te rn a te  co o rd in a te s  (S and T) 

shown i n  f ig u r e  2 .1 .

The p ro c e d u re  u se d  i s  p a r t i c u l a r l y  w e l l - s u i t e d  t o  g ro u p e d  

d i s t r i b u t i o n  d a ta , w h ich  corresponds to  the  re p o r t in g  method a c tu a l ly  

used by the  IRS. The data  used a re  re p o r te d  i n  S t a t i s t i c s  o f  .Income. 

(S O I), p u b lished  a n n u a lly  by the  IRS. The data  come from  the  s e c t io n  o f 

ta b le s  t i t l e d :  " A l l  R eturns: Exemptions by Type, Number o f Exemptions, 

S ources  o f  Income, by S ize o f Ad justed  Gross Income, re tu rn s  c la s s if ie d  

by number o f exemptions o th e r than age o r b lin d n e s s ."

C onsiderab le  e f f o r t  went in to  f in d in g  th e  best way to  implement the
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FIGURE 2.1 

THE LORENZ CURVE TRANSFORMATION.

H

pe rcen t o f  p o p u la tio n

2 .1)
2.3)

(x  + y ) / v r  
(S + T)/VT

2 .2)
2.4)

T = (x  -  y ) / V T  
y = (S - T )/\/r
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smooth Lorenz curve approach. Several functions were tried, and the 

best one was the CES function. This method showed so much potential 

that is was implemented completely, and the entire tax model was built 

around i t .  However, the problem of goodness of f i t  with smooth 

functions was not adequately alleviated. Another approach was adopted 

which used the same basic Lorenz curve framework in nT and Sn space. A 

complete description, including tables on goodness of f i t  of the CES 

approach is found in appendix C. The CES procedure is the same as the 

final chosen procedure up to the point where the form of the function 

T=f(S) is chosen. Rather than the smooth CES function, the function 

finally used is a linear combination of an actual base year distribution 

and a smooth function representing deviations from that base.

The firs t step in the procedure is to forecast the size 

distribution of AGI. The distribution is defined in terms of a Lorenz 

curve. The Lorenz curve plots the cumulative percentage of population 

on the horizontal axis against the cumulative percentage of income 

received on the vertical axis. The curve is plotted in a unit square 

with the population arranged in ascending order of its income. The 

curve is a straight line i f  income is distributed equally, and w ill bow 

downward and to the right as the income distribution is more skewed.

Consider figure 2.1 . Let P be any point on the Lorenz curve with 

coordinates P(x, y), where x is the cumulative percent of the population, 

and y is the corresponding cumulative percent of income. The line of 

equal distribution is the diagonal running from 0 to H, and i t  is of 

lengthV2*. The angle ODP is a right angle by construction. The line 

segment OD is labled S, and the line segment DP is labled T. The 

lengths of S and T can be expressed in terms of x and y, and vice versa.
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? p ? ?
The Pythagorean theorem te lls  us that S + T = x + y , and 

alternatively that (V2-S)2 + T2 = (1-x)2 + (1-y)2. Combining these two 

equations and solving for S yields:

2.1) S = (x+y) / V?

This equation, combined with the above information allow the derivation:

2.2) T = (x-y)/ V2

Equations 1 and 2 can then be solved for x or y and combined to derive:

2.3) x = (SfT)/V?

2.4) y = (S-T)/ V ?

A fu ll derivation of these formulae is found at the end of the 

mathematical appendix.

By definition, x must be greater than or equal to y. The 

restriction that income is positive must be imposed, meaning that S must 

be greater than or equal to T, or alternatively, the Lorenz curve must 

lie  completely within the box. Observations of income groups with 

negative AGI could not be used. The Lorenz curve and size distribution 

of income may be defined by expressing T as a function of S.

The function T = f(S) must conform to several restrictions i f  i t  is 

to describe a proper Lorenz curve: 1) y must always increase as x 

increases. 2) The Lorenz curve must always lie  on or below the line of 

equal distribution. 3) T must be of length 0 at the corners when S is 

of length 0 or V? . 4) The second derivative of y with respect to x 

must always be positive. Kakwani and Podder ( 1976) show that these 

restrictions are met with the CES production function. The second and 

third of these conditions are also met for the version of the function 

actually used. The firs t condition is probably, but not necessarily 

met, and the fourth condition is violated, but only at the end points of
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the Lorenz curve in an empirically unimportant way.

Both the individual equation and the CES function approaches seemed 

lacking in certain respects. The first approach, where ventile cutoff 

incomes were each estimated separately, had the desirable property of 

fitting the history perfectly, but led to ill-defined and ill-shaped 

income distributions which did not meet any of the three restictions 

listed above in forecast and simulation exercises. The smooth 

functional form approach had well behaved forecast and simulation 

properties, but was unable to yield a curve which adequately f i t  the 

.actual historical income distributions, particularly at the two extreme 

ends. An approach had to be found that not only fits  the historical 

data well, but gives sensible forecasts. An alternative approach was 

developed which maintains and combines the desirable aspects of the 

above two methods, while minimizing their shortcomings.

The approach taken, which is described more concisely in the 

mathematical appendix, begins with a curve that fits  one year of the 

history perfectly. Again, the Lorenz curve with T as a function of S is 

used, but this time with a different function f(S). The function is 

additive in two parts. The firs t part uses the exact income 

distribution from historical observation as its base, or starting point. 

The historical base year could have been any year or average of years 

but was chosen as 1981, because of its position near the end of the 

sample and the fact that there were 31 income groups published in SOI 

for each of the six household sizes for that year compared to only 15 

published observations per distribution in 1982. Also, 1982 may have 

had an atypical distribution due to the recession that year. So the 

firs t part of the function is just the exact 1981 income distribution
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denoted as T81. This part consists of the actual values of T at various 

points along the x axis.

The second part of the function is a smooth but skewed curve to be 

added to the base. This curve represents values of T, the perpendicular 

distance from the diagonal, as a function of S, the distance along the

diagonal at which the function is evaluated. The entire formula for the

/
income distribution for year t, household size h is:

2,5) Tthi = AthT81hi + Bth*Sthi1 ’5( *V̂ "Sthi) 5*

The i  subscript refers to the position along the distribution at which

the function is evaluated, usually at the ventile points, where

corresponds to values of x which are multiples of .05. However, i t  is

necessary, as will be discussed later, to evaluate the function at other

points in order to combine household sizes. In particular, i t  will be

necessary to construct a more detailed "grid" which consists of 50

quadruplets containing corresponding values of x^ ŷ hi* sthi an<* ^thi*

Here, the 50 values of x̂  w ill range from .02 to 1 , increasing by

increments of .02. Âh and are parameters which are determined

historically by regression, and forecast in time-series.

The curve, then, starts with an exact duplication of the 1981

distribution, scales i t  by a factor of "A" and then adds or subtracts a

fraction "Bn of the skewed curve defined by the formula in the second

coterm of equation 2.5.

This approach solves the problems of the first two, because first,

i t  fits  the history well, in fact perfectly for 1981 (with values of 1

for A and 0 for B) and second, i t  maintains a well defined, smooth and

appropriately-shaped curve in forecasts and simulations, because i t

begins with a well-shaped curve and deviates from it  by a scaled version
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of another smooth, well-shaped curve.

Figures 2.2 and 2.3 show each of the two parts of equation 2.5 

separately; the actual 1981 household size one distribution in figure 

2.2 and the skewed deviations curve which can be scaled and added or 

subtracted in figure 2.3. Figure 2.4 shows the effects of scaling the 

actual curve, that is varying the A parameter only. Changes in the A 

parameter alone act to make the entire Lorenz curve more or less bowed. 

Figure 2.5 shows the effect of adding scaled versions of the skewed 

curve to an actual distribution (T81). Changes in the value of the B 

parameter act to skew the shape of the Lorenz curve to the left or the 

right.

Equation 2.5 could have had a third term which was the formula for 

the skewed curve with the exponents reversed. This would add another 

curve which was skewed to the left, or lower part of the distribution. 

But this extra term would be redundant in a regression determining the 

values of the three term's coefficients, meaning there would be near 

perfect multi col linearity between the second and third terms. A curve 

which could be represented as a linear combination of all three terms 

could also be represented as a linear combination of the first two, as 

in equation 2.5.

Figures 2.6 and 2.7 are evidence of this and of the versatility of

the equation. Here, the parameters A and B are varied such that one end
i

of the distribution is kept at its  base level, while the other end 

becomes more or less skewed. In figure 2.6, where the lower end is 

unvaried, the parameters A and B move in opposite directions from their 

base values of 1 and 0 so that their effects cancel each other out in 

the lower part of the distribution. For example, the lower value of A
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FIGURE 2.2
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FIGURE 2.4
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FIGURE 2.6
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might be cancelled by a positive<vauê  of B in the lower end, but at the 

upper end, the positive value of B would dominate, because the 

deviations curve is skewed more at the upper end. The result is an 

overall curve that is more skewed toward the upper end of the 

distribution.

Figure 2.7 shows the effects of a stronger variation in parameter A 

in combination with a weaker deviation in parameter B. Again, both 

parameters move in opposite directions. In this case, parameter B is 

too weak to offset the effect of parameter A in the lower part of the 

distribution, but is able to offset i t  in the upper part of the 

distribution. The curves here are similar to the base curve in the 

upper part but more skewed toward the lower part. These two graphs 

should make i t  clear that virtually any well-shaped and reasonable 

Lorenz curve can be represented by linear combinations of the actual 

1981 distribution, T81, and the skewed curve Ŝ V1T-S) . It should 

be clear that the A and B parameters alone can accurately describe most 

well-shaped Lorenz curves. So i t  is the historical estimation and 

future forecasting of those parameters which are the essential parts of 

the income distribution model. The next section w ill describe the 

procedure

Estimation Procedure for A and B.

The estimations are done in the cross-section. One curve is 

estimated for each household size and each year for which there is data. 

The data set includes 16 years, 1966 and 1968-1982, and six household 

sizes, one through five, and six and over. ( 1967 is le ft out because 

the data were not published by household size that year.) There are 96
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shown in equation 2.5. First, the variable 181  ̂must be created, that

is to say, the 1981 distribution must be defined. But to do this, one

must firs t create the observations on x,, . and y..,. The raw data fromthi thi

SOI are grouped according to income brackets with each distribution 

having between 15 and 31 published brackets. Let r ^  and qthj be the 

number of returns and the amount of income published in bracket j.  Let 

and Qtfa be the total number of returns and amount of income in year 

t, household size h. Then x^^ and ythj are obtained by cumulating the

observations and converting than to percentage terms.
6

2 - 6 )  Xt h j  = t e l  r th n /R th

2 - 7 )  y t h j  = § 1 r th n /Q th

Linear interpolation is then used to get 40 values'of yythk which 

correspond to 40 values of xxfc chosen to be .025, .05, .075...1 .0. (k 

varies from 1 to 40). The linear interpolation is performed in the 

following manner. If the value of xxfc fa lls between xfchj and xthj +1 , 

then the value of yythk (which corresponds to the value of xx̂ ) would be 

calculated as

2.8) yythk = {(xxk - xth j^ xthj+1 " xthj^ t ŷthj+1*“ythj) + ythj

These 40 values of xx and yy for each year and household size are

then used in equations 2.1 and 2.2 to obtain 40 corresponding values of

Sthk and Tthk* The values of Tthk for the year 1̂81 are tben 03,116(1 

T8lhk» Tb© procedure is followed for all the years in the sample. The

values for are used on the left hand side of equation 2.5, and the

values of TSI^ and Ŝ fc are used on the right. Equation 2.5 is then

estimated with ordinary least squares, using 40 observations for each of

the 96 equations. The estimates of parameters and B^ are thus

(6x16) curves estimated in all. The equation is estimated in the form
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It should be noted here that because of the definition and
I

structure of the data points, heteroscedasticity is necessarily present. 

No attempt was made to correct for this or for the possible correlation 

of error terms by using a generalized 1 east-squares estimation 

technique. In their article, Kakwani and Podder did use four such 

techniques and found they made lit t le  difference in the estimated 

parameter values. The ordinary least-squares approach used here s till 

generates unbiased parameter estimates. The use of 40 data points 

standardized by interpolation for the estimation procedure eliminated 

the inconsistencies in the number and location of the actual data points 

reported in SOI which varied significantly from year to year.

Table 2.1 shows that the parameter estimating equations f i t  the 

historical data very well. However, one must remember that these are 

equations relating T to S. How does this prodedure f i t  the Lorenz curve 

representation, which relates y to x? An. even better question is how 

this method fits  the data when examined in terms of the dollar amount of 

income in each ventile of each distribution. Table 2.2 shows just that, 

but before examining i t  we should discuss how the approach transforms 

values of A and B to dollars per ventile.

Once the parameters of the CES function have been estimated, a 

functional relationship between T and S is defined for each curve. 

However, the Lorenz curve must be defined in terms of a relationship 

between x and y. This is done numerically. Calculated values of S^, 

T8lhg, xg and yhg from the 1981 distribution are used. The g subscript 

refers to the position in a "grid" of 50 ordered quadruplets which was 

constructed in the same manner as the xx's and yy* s. This grid is of

obtained. Table 2.1 shows the summary statistics for these estimations.
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size 50, and the values of x are equally spaced at .02,.04,.06 ...1.0.
g

The grid was constructed to facilitate this part of the procedure; that 

is, to numerically translate values of A and B to values of x and y.

The grid values of S from 1981 and T81 are inserted into equation 

2.5 with the estimated values of A and B. The result is a new vector of 

values for T. These new T* s and the S* s used to generate them (the grid 

values of S from 1981) are inserted into equations 2.3 and 2.4 to get 

the "predicted" or fitted values for x and y for the history. These 

values for x are not equally spaced, however, so another linear 

interpolation must be performed. In this case, we seek to get values of 

y which correspond to twenty ventile values of x̂  (x = 

.0 5,. 1 ,. 1 51 *.. 1 .0). The procedure, then, is to interpolate x̂  between 

the grid values of x just calculated, just as the interpolation in 

equation 2.8 was performed. The size of fifty  for the grid was chosen 

because i t  is large enough to give a very good approximation of the 

curvature of the Lorenz curve despite the use of linear interpolation. 

Experimentation with more detailed grids of size 100 and 200 did not 

change the results significantly.

Since the forecast values of x and y are in percentage terms, i t  is 

a simple matter to cpnvert them to the number of people, and

dollar amount of income Yfchg, for year t, size h and grid cell g. The 

required pieces of data are the total population and AGI for each 

household size per year. The macro model determines both numbers in the 

aggregate, and the equations in tables 2.7 and 2.8 show how the 

aggregate is divided among the six household sizes. Let be the 

number of people in household size h, year t, and be that group* s 

adjusted gross income. Xthi and Ythi are defined:
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2. 9) Xthi= (xthi“ xthi-1^*Rth*H 

Ythi= (ythi“ ythi-1)#Qth
2 . 10)

H = h, except when h = 6; then H is the overall average household 

size of the six and over household size group.

Table 2.2 shows the fitted data compared to the interpolated but 

not otherwise transformed data. Although the equations were estimated 

with 40 data pointsy in order to save space and be directly comparable 

to the CES method, table 2.2 condenses the distributions into 20 equally 

populated groups, or ventiles. The years 1966 , 1970, 1975 and 1980 were 

chosen for display only because of their relative positions in the 

time-series, not because they had better or worse than average fits . 

The f i t  for 1981 is perfect by definition, because the values for A and 

B in 1981 are 1 and 0 for all household sizes. By comparing the percent 

residual columns of both table 2.2 and the CES table shown in table C.2 

of appendix C, one can see that the f i t  improves with use of the 

derivations from base function over the CES function.

The first column of table 2.2 shows the horizontal coordinates, and 

the next two columns show the actual and estimated vertical coordinates. 

The fits  appeared excellent when viewed this way. There is almost never 

a miss of over half a percent. Figure 2.8 shows a typical plot of an 

actual Lorenz curve against the estimated version. The two are nearly 

indistinguishable when viewed on this scale.

The third and fourth columns of table 2.2 show the same data, but 

the cumulative percentages of income are converted to number of people 

and dollars of income per ventile. The estimation is subtracted from 

the actual reported amount and shown as the residual in the last column 

of each table. The residuals, by construction, sum to zero in dollar

/

V
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FIGURE 2 .8
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term s.

The p a ra m e te rs  A and B have econom ic i n t e r p r e t a t i o n s .  As A 

in c re a se s , the  Lorenz curve becomes more bowed o v e r a l l .  In  o th e r words, 

th e  d i s t r i b u t i o n  o f  incom e becomes more unequal. As B in c re a se s , the  

curve a lso  becomes more bowed, but p a r t ic u la r ly  a t  the  upper end. T ha t 

i s ,  th e  h ig h  incom e p e o p le  a re  g e t t in g  more unequal among them selves. 

Values o f  A g re a te r  than one combined w ith  neg a tive  va lu e s  o f  B may mean 

th e  shape o f the  curve i s  g e t t in g  more skewed o r bowed tow ard th e  lo w e r  

end, o r  t h a t  th e  lo w e r  incom e p e o p le  may be g e t t in g  le s s  equal among 

them selves r e la t iv e  to  1981.

In  a re c e n t ly  pub lished  B rookings I n s t i t u t io n  s tudy , Pechman (1985) 

w r ite s :  "There was v i r t u a l l y  no change in  th e  d is t r ib u t io n  o f  income as 

d e fin e d  i n  t h i s  s tu d y  between 1 966 and 1985 . However, t h i s  incom e 

c o n c e p t in c lu d e s  t ra n s fe r  payments, which rose d ra m a tic a lly  d u r in g  t h is  

p e r io d . As a r e s u lt ,  the  d is t r ib u t io n  o f  incom e fro m  m a rk e t a c t i v i t y  

(wages and s a la r ie s ,  in te r e s t ,  d iv id e n d s , re n ts , and w in d fa l l  p r o f i t s )  

must have become more u n e q u a l."  We s h o u ld  e x p e c t th e  d a ta  on incom e 

d i s t r i b u t i o n  h e re  to  t e l l  a c o n s is te n t  s t o r y .  T h a t i s ,  t h i s  study 

shou ld  p ro v id e  su p p o rtin g  evidence o f Pechman1 s c o n c lu s io n ;  i t  s h o u ld  

re v e a l t h a t  AGI, l i k e  "m a rk e t in co m e " has been g e t t in g  le s s  e q u a lly  

d is t r ib u te d .  T h is  study does p ro v id e  such e v id e n c e , as w i l l  soon be 

d iscussed.

T h is  s tu d y  a ls o  o f f e r s  some evidence on th e  c y c l ic a l de te rm inan ts  

o f  the  income d is t r ib u t io n .  I t  seems th a t  the  t im e -s e r ie s  o f  param eters 

A and B show no t on ly  a s e cu la r tre n d , b u t a ls o  have some c o r r e la t io n

Interpretation and Forecast of the Parameters.
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with cyclical economic variables. The time-series of those parameters 

are shown in figures 2.9 and 2.10.

Making general statements about the equality or lack of equality of 

a particular income distribution is hazardous. Only in a very few 

special cases can i t  be said without ambiguity that one distribution is 

"more equal" than another. A convention will be adopted here, regarding 

the use of the term "equality," with the realization that i t  may not 

conform to other notions of equality. Fran here on, the equality of an 

income distribution over a certain range of income w ill be measured by 

the average length of "T" on the Lorenz curve over that income range. 

Lower values of parameter A, then for example, tend to make the length 

of T shorter, and the income distribution more equal.

The parameters are assumed to be linear functions of a constant 

term, the unemployment rate, UN, the percentage of aggregate personal 

income made up of net interest and dividend income, PCTINC, the 

percentage change in the GNP deflator from the previous year, INFL, and 

a time trend, TIME. Table 2.3 shows the historical values of these 

variables. The equations estimated for each household size are:

2.11) A = c + d«UN + e*PCTINC + f*INFL + g*TIME

2.12) B = c + d«UN + e*PCTINC + f*INFL + g*TIME

Before discussing the results of the equation estimations, we 

should establish what we expect the results to be, starting with the 

time trend. The income distribution has been getting less equal over 

time, at least according to the Brookings study. Therefore, one must 

expect the A parameter has been increasing over time, and that the 

estimated coefficient on the time trend variable w ill be positive. 

Interpreting the B coefficient is not as straight forward. A value less
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FIGURE 2.9

PARAMETER "A "
FDR HOUSEHOLD SIZES 1 -  6

D 1 + 2 ♦ 3 A 4 X 5 V S

FIGURE 2.10

PARAMETER "B "

YEAR

- 60 -



than 0 flattens the curve more at the top end than at the bottom, so a 

low value of B tends to skew the curve more towards the bottom end of 

the distribution. A high or positive value of B tends to skew the curve 

more toward the upper end. Since we believe the overall personal income 

distribution has been constant in the face of increasing welfare and 

transfer payments to poor people, we should believe that the AGI 

distribution has been getting more unequal - particularly at the lower 

end where the transfers have been accruing. Therefore, the coefficient 

on the time trend for parameter B should be negative in order to 

partially offset the increase in the upper part of the distribution due 

to the higher value of A, while allowing the increase in the lower part
*

to remain. In other words, a negative value for the time trend 

coefficient for B would mean that the AGI distribution is getting 

relatively more bowed at the lower end. Indeed, as is apparent from 

figures 2.9 and 2.10, with few exceptions, the A parameters have been 

rising over time, while the B parameters have been flat or falling.

The unemployment rate should have an effect on the income 

distribution. Those who are laid off w ill have their incomes 

drastically reduced while the rest w ill not experience much change. 

While people at all income levels are affected by cyclical unemployment, 

those at the low end of the distribution are probably the most affected, 

because the last hired are usually the f irs t fired, and those 

unfortunate ones are typically the lower paid junior employees. 

Therefore, we should expect the coefficient on the unemployment rate to 

be positive for parameter A and negative for parameter B.

The percent of personal income made up of interest and dividends 

has increased significantly over the sample period, while at the same
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time, has shown considerable cyclicality. The variable, PCTINC, is 

measured in the aggregate, not according to income ventile. So, while 

i t  is true that some lower income households, such as those headed by 

retirees, have a large share of their income from assets, in the 

aggregate, those at the very top of the income distribution receive a 

disproportionate share. Therefore, an increase in this variable means 

more income is accruing primarily to households in the upper ventiles. 

Thus, an increase in this variable w ill tend to exacerbate the 

inequality of the income distribution as a whole, and i t  should skew it  

more toward the top. That is, we should expect the estimated 

coefficients on PCTINC to be slightly positive for parameter A and more 

strongly positive for parameter B.

It is not entirely clear that inflation should have much of an 

effect on the income distribution. The Lorenz curve is defined to be 

homogeneous of degree one in income. That is, in a fully indexed 

economy, pure price level induced changes in income will not affect the 

shape of the Lorenz curve. However, there may be an effect to the 

extent that the economy is not indexed. While indexing has become more 

prevalent recently, with COLAf s on social security, welfare, and many 

private pensions, and even changes in the minimum wage, the sample 

begins back in the 1960's when indexing was not as prevalent. Those who 

are adversely affected by inflation would be primarily those on fixed 

incomes, some elderly retired persons, and even a few wage earners. 

These people tend to be at the lower end of the income scale. 

Therefore, i f  inflation is to have an impact, i t  should be a weak one 

making the overall distribution less equal, so its coefficient should be 

positive for paramter A. Since the effect should be largest at the
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bottom end, we should expect B to be negative as well.

Table 2.4 shows the qualitative results from the regressions, 

including the prior expectations just discussed. Table 2.5 shows the 

quantitative results. Of the 48 parameters from the 12 equations, 42 

have the expected signs. The ones with the unexpected signs were not 

statistically significant at the 5% level. Overall, 18 coefficients 

were statistically significant as measured by t-ratios. There might be 

some multi col linearity among the variables which would tend to produce 

estimated variances misleadingly high and therefore t-ratios 

misleadingly low. However, the coefficient estimates remain unbiased.

The time trend coefficient estimates back up the Brookings study 

providing additional evidence that the overall distribution of AGI or 

private income has recently gotten less equal, particularly at the lower 

end. The hypothesized effect of unemployment seems to be supported by 

these regressions as well. Also as expected, the inflation rate 

variable had litt le  impact on the values of A and B. The results show a 

similarity among the household sizes in general. Household size one had 

the most signs contrary to expectations, (three), and household size 

6-plus had two contrary coefficient signs. The equations f i t  least well 

in terms of corrected R-squared for household size two. That is because 

the parameters A and B show lit t le  movement over time and business 

cycles, indicating a fa irly stable income distribution for that 

household size. The coefficients on the constant terms (shown in table

2.5) were mostly significant in the statistical sense.

Preparing the Data for Income Tax Calculation.

Once the function parameters are forecast for each year, they are

-  63 -



used to construct each household size's income distribution. As 

described above, the distributions are constructed by enumerating a grid 

of 50 corresponding quadruplets, each corresponding to equally spaced 

values of xg between .02 and 1. Ultimately, the income distribution 

w ill be defined in terms of twenty equally populated ventiles (20 

equally spaced values of between .05 and 1) each including persons 

from all household sizes. At this stage of the procedure, however, the 

household sizes are separate.

The household sizes are combined by determining cutoff per capita 

incomes for the aggregate ventiles. Think of a cutoff per capita income 

as the per capita income which divides one income ventile from the next. 

Alternatively, i t  could be viewed as the highest income of any of the 

people in a given ventile. It is of course the same for each household 

size, since i t  is per capita income that is being calculated, and the 

ventiles contain persons from all household sizes.

The grid values of x and y are converted into number of people, X, 

and dollars of income Y, in the intuitive manner by equations M. 11 and 

M.12, in the mathematical appendix. Per capita income for year t, 

household size h, and grid cell g is then defined as:

2,13) PCIthg= Ythg/Xthg

The cutoff per capita income between grid cell g and g+1 for year t, 

household size h, PCCthg is obtained by:

2.11.) PCCthg= (PCIthg+ PCIthg+1)/2

The different household sizes are combined into a single 

distribution per year by an algorithm where first, a guess is made of 

ventile i* s cuttoff per capita income ( i = 1...20). Then the

number of people from each household size whose income falls between
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that guess and the previous ventile1 s cutoff per capita income, PCĈ i  ̂

(this value is 0 for i=1) is estimated by interpolation. I f  the guess 

PCCt i  fa lls between the grid values of and pccthg+ i » then the

guess at the number of people in ventile i  from household size h, year t 

is:

2.15) Xt h l= (PCCt i -PCCth g /(PCCthg+1-PCCth g ) .X th g + lXth g . ; )

At the same time, an estimate of each cell's contribution to dollar 

income, is calculated in the same way as in equation 2.15 except

with Y substituted for X. Now the s are summed over household

sizes, h. If that sum is more than 5% of the total population for that 

year, the process is repeated with a lower guess at the per capita 

income cutoff, pcct i . If the sum over h of Xfchi is less than 5% of the 

population, the process is repeated with a higher The process is

repeated until i t  converges, and the sum is within a specified range 

(100 persons) of the true ventile population. For the next ventile the 

previous ventile* s cutoff serves as a lower lim it, and the same 

procedure is applied. The top ventile, then falls out as a residual, 

given the total amount of adjusted gross income that is to be allocated. 

The resulting s and ^hi* 3 ^or 811,6 sll0,WI1 in table 2.10 along

with their sums over household sizes.

This system has many advantages. It determines not only the income 

cutoffs for each ventile, which are used by the consumption part of the 

model, but also the total amount of income received in each ventile. 

Also determined are the shares of both income and population which come 

from the six different household sizes in each ventile and overall. 

While just the aggregate ventiles are used for the consumption part of 

the model, the detail shown in table 2.10 is retained for the
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calculation of income tax liabilities. This is important data to have, 

because taxes are levied on a per household basis, not per capita, and 

household size is a significant factor in tax liability.

The determination of the income distribution is now complete. 

However, the description began by assuming that the adjusted gross 

income and population for each household size was given. Those numbers 

must be generated by the macro model. By the time the income 

distribution and taxes are to be estimated by the model, only an 

estimate of total personal income has been generated. The income 

distribution model must firs t convert personal income to AGI, and then 

split i t  up into the six household sizes. Similarly, the population 

must be converted to the number of taxpayers and allocated to the 

household sizes.

These steps of reconciliation between personal income and AGI w ill 

be described in Chapter 4, which explains the AGI-PI bridge. In fact, 

the first thing done by the income distribution model is to convert 

aggregate personal income to aggregate AGI. Then, after the 

distribution of AGI is determined, taxes are calculated. (Tax 

estimation is the subject of the next chapter.) Then, the after-tax 

distribution of AGI is converted back to a distribution of personal 

income, using the bridge described in Chapter 4.

The population base over which the income distribution model is 

estimated is the population of income tax filers with postive AGIs. The 

equation shown in table 2.6 determines this population base. IRS data 

only contain information on households who file  tax returns. This 

subgroup of the overall population is referred to as "total exemptions" 

(other than age or blindness), and is the group over which the model
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distributes adjusted gross income. While total exemptions is about 

ninety four percent of total population in 1982 and rising, a forecast 

of i t  must be made and is done via a regression equation with the 

noninstitutional population and time as the explanatory variables.

The share of income and exemptions going to each of the six 

household sizes must also be determined. This is explained by the 

inverse of the share of the population which is 6 5 years of age or 

older. As this variable increases, one would expect the share of small 

household sizes and their incomes to increase. Note that this variable 

is really little  more than a time trend, especially in the forecast. 

Using the same set of independent variables for each equation in a 

system of share equations ensures that the predicted values w ill sum to

100 percent. The choice of this particular variable was due to its
i

reasonable looking forecasts, and the fact that i t  was much easier to 

estimate and get the sums to be 100 percent than say, a logistic curve. 

The regression results are shown in tables 2.7 and 2.8. Finally, the 

average household size in the six and above group must be forecast. It 

is explained by a time trend and the results are shown in table 2.9*
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TABLE 2.1 

REGRESSION RESULTS.

YEAR 1967 HH SIZE 1 YEAR 1967 HH SIZE 2 YEAR 1967 HH SIZE 3
RSG 0.9977RBARSQ0. 9976 RSQ 0.9980RBARSQ 0. 9979 RSQ 0.9960RBARSQ 0. 9959
RHO 0.9191AAPE 2. 9376 RHO 0.7895AAPE 1 3637 RHO 0.8620AAPE 2. 3768
A 1.0024T-STAT152. 20 A 0.9737T-STAT 175 82 A 0.8791T-STAT 129. 28
B 0.0254T-STAT 8. 24 B 0.0013T-STAT 0 60 B 0.0113T-STAT 4. 73

YEAR 1967 HH SIZE 4 YEAR 1967 HH SIZE 5 YEAR 1967 HH SIZE 6
RSQ 0.9956RBARSQ0. 9954 RSQ 0.9963RBARSQ 0. 9962 RSQ 0.9946RBARSQ 0. 9944
RHO 0.5675AAPE 2. 1708 RHO 0.4519AAPE 2. 0788 RHO 0.6079AAPE 3. 0645
A 0.8655T-STAT118. 50 A 0.8573T-STAT 124.24 A 0.7901T-STAT 95 50
B 0 .0180T-STAT 7. 75 B 0.0186T-STAT 8. 41 B 0.0216T-STAT 7 60

YEAR 1968 HH SIZE 1 YEAR 1968 HH SIZE 2 YEAR 1968 HH SIZE 3
RSQ 0.9989RBARSQ0. 9989 Rsg 0.9968RBARSQ 0. 9967 RSQ 0.9913RBARSQ 0. 9910
RHO 0.8881AAPE 1. 5134 RHO 0.8905AAPE 1.6565 RHO 0.9393AAPE 3. 1S45
A 1.0181T-STAT228. 22 A 0.9676T-STAT 138. 08 A 0.8801T-STAT 87. 97
B 0.0208T-STAT 9. 96 B 0.0088T-STAT 3. 15 B 0.0162T-STAT 4. 60

YEAR 1968 HH SIZE 4 YEAR 1968 HH SIZE 5 YEAR 1968 HH SIZE 6
RSQ 0.9916RBARSQ0. 9914 RSQ 0.9936RBARSQ 0. 9934 RSQ 0.9917RBARSQ 0. 9915
RHO 0.8964AAPE 2. 9870 RHO 0.8814AAPE 2. 5788 RHO 0.9151AAPE 3. 2916
A 0.8688 T-STAT 87. 55 A 0.8430T-STAT 92. 66 A 0.7956T-STAT 77. 93
B 0.0243T-STAT 7. 73 B 0.0308T-STAT 10. 57 B 0.0269T-STAT 7. 69

YEAR 1969 HH SIZE 1 YEAR 1969 HH SIZE 2 YEAR 1969 HH SIZE 3
RSQ 0.9987RBARSQ0. 9987 RSQ 0.9949RBARSQ 0. 9948 RSQ 0.9903RSARSQ 0. 9900
RHO 0.9054AAPE 1. 6240 RHO 0.9192AAPE 2. 0067 RHO 0.9194AAPE 3. 2512
A 1.0215T-STAT213. 01 A 0.9828T-STAT 114.38 A 0.8924T-STAT 84. 93
B 0.0173T-STAT 7. 71 B -0.0063T-STAT -1. 84 B 0.0079T-STAT 2. 14

YEAR 1969 HH SIZE 4 YEAR 1969 HH SIZE 5 YEAR 1969 HH SIZE 6
RSQ 0.9904RBARSQ0. 9901 RSQ 0.9908RBARSQ 0. 9905 RSQ 0.9868RBARSQ 0. 9864
RHO 0.9324AAPE 3. 1548 RHO 0.8665AAPE 3. 1815 RHO 0.9132AAPE 3. 9820
A 0.8685T-STAT 83. 46 A 0.8483T-STAT 78. 81 A 0.8115T-STAT 63. 96
B 0.0166T-STAT* 5. 03 B 0.0253T-STAT 7. 33 B 0.0197T-STAT 4. 54

YEAR 1970 HH SIZE 1 YEAR 1970 HH SIZE 2 YEAR 1970 HH SIZE 3
RSQ 0.9993RBARSQ0. 9992 RSQ 0.9990RBARSQ 0.9989 RSQ 0.9979RBARSQ 0. 9979
RHO 0.8481AAPE 1. 0799 RHO 0.7542AAPE 1.2057 RHO 0.8058AAPE 1. 9257
A 1.0118T-STAT287. 17 A 0.9646T-STAT 245. 98 A 0.8824T-STAT 176.85
B 0.0017T-STAT 1. 05 B -0.0026T-STAT -1.67 B 0.0099T-STAT 5 62

YEAR 1970 HH SIZE 4 YEAR 1970 HH SIZE 5 YEAR 1970 HH SIZE 6
RSQ 0.9978RBARSQ0. 9977 RSQ 0.9979RBARSQ 0. 9978 RSQ 0.9977RBARSQ 0.9976
RHO 0.6584AAPE 1. 6616 RHO 0.6288AAPE 1. 3586 RHO 0.6911AAPE 2. 0974
A 0.8755T-STAT166. 01 A 0.8985T-STAT 165. 83 A 0.8491T-STAT 150.29
B 0.0163T-STAT 9. 69 B 0.0150T-STAT 8. 57 B 0.0154T-STAT 7. 88

YEAR 1971 HH SIZE 1 YEAR 1971 HH SIZE 2 YEAR 1971 HH SIZE 3
RSQ 0.9993RBARSQ0. 9993 RSQ 0.9988RBARSQ 0. 9987 RSQ 09982RBARSQ 0 <9982
RHO 0.8351AAPE 1. 0061 RHO 0.8079AAPE 1. 4283 RHO 07961AAPE 1 3133
A l.0106T-STAT294. 19 A 0.9590T-STAT 223. 78 A 03844T-3TAT 191 7?
B 0.0050T-STAT 3. 10 B -0. 0020 T-STAT -1. IS B 00107T-STAT 6 60

YEAR 1971 HH SIZE 4 YEAR 1971 HH SIZE 5 YEAR 1971 HH SIZE 6
RSQ 09981RBARSQ0. 9980 ! RSQ 09984RBARSQ 0. 9984 RSQ 09979RBARSQ 0. 9978
RHO 05579AAPE 1. 4739 ! RHO 04606AAPE 1. 1835 RHO 06807AAPE 2 1363
A 09000T-STAT180. 83 ! ‘ A 09194T-STAT 194.81 A C8658T-STAT 153.26
B 00151T-STAT 9. 52 : B 0 0141T-STAT 9. 27 B 00157T-STAT 8 31
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TABLE 2.1 (continued)

YEAR 1972 HH SIZE 1 YEAR 1972 HH SIZE 2 YEAR 1972. HH SIZE 3
RSG 0.9995RBARSQ 0. 9995 RSQ 0.9092 RBARSQ0 9992 RSQ0 9985RBARSQ0. 99S4
RHO 0.8311AAPE 1. 3489 RHO 0.7192AAPE 1. 1668 RHO0.8460AAPE 1. 7184
A 1.0200 T-STAT 345. 39 A 0.9566T-STAT276. 29 A 0.3900T-STAT206. 22
B 0.0008T-STAT 0. 55 B 00001 T-STAT 0. 05 B 0 .0094T-STAT 6 . 20

YEAR 1972 HH SIZE 4 YEAR 1972 HH SIZE 5 YEAR 1972 HH SIZE 6
RSG 0.9986RBARSQ 0. 9986 RSQ 09992RBARSQ0. 9992 RSQ0.9979RBARSQ0. 9979
RHO 0.4009AAPE 1. 3960 RHO 0.3375AAPE 1. 1064 RHO0.8013AAPE 2. 1303
A 0.8951T-STAT 215. 01 A 0.8842T-STAT269. 19 A 0.8616T-STAT162. 15
S 0.0155T-STAT 11.66 B 0.0176T-STAT 16. 68 B 0 0148T-STAT 8 05

YEAR 1973 HH SIZE 1 YEAR 1973 HH SIZE 2 YEAR 1973 HH SIZE 3
RSQ 0.9995RBARSQ 0. 9994 RSQ 0.9991RBARSQ0. 9990 RSQ0.9987RBARSQ0. 9986
RHO 0.8335AAPE 1. 3485 RHO 0.8470AAPE 1. 1621 RHO0.7979AAPE 1. 4881
A 1.0163T-STAT 333. 80 A 0.9609T-STAT259. 51 A 0.8916T-STAT22 1. 60
B 0.0027T-STAT 1. 93 B -0.0063T-STAT -4. 29 B 0.0078T-STAT 5. 46

YEAR 1973 HH SIZE 4 YEAR 1973 HH SIZE 5 YEAR 1973 HH SIZE 6
RSQ 0.9981RBARSQ 0. 9980 RSQ 0.9979RBARSQ0. 9979 RSQ0.9975RBARSQ0. 9975
RHO 0.6354AAPE 1.7425 RHO 0.7287AAPE 1. 4209 RHO0.8118AAPE 1. 9108
A 0.8894T-STAT 184. 83 A 0.9054T-STAT168. 91 A 0.8635T-STAT148. 29
D 0.0101 T-STAT 6. 58 B 0.0159T-STAT 9. 20 B 0.0141T-STAT 7. 01

YEAR 1974 HH SIZE 1 YEAR 1974 HH SIZE 2 YEAR 1974 HH SIZE 3
RSQ 0.9997RBARSQ 0. 9997 RSQ 0.9984RBARSQ0. 9984 RSQ0.9976RBARSQ0. 9975
RHO 0.7210AAPE 0. 9930 RHO 0.7617AAPE 1. 3547 RHO0.7666AAPE 1. 7588
A 1.0165T-STAT 476. 32 A 0.9587T-STAT200. 89 A 0.9155T-STAT168. 71
B 0.0007T-STAT 0. 74 B -0.0054T-STAT -2. 85 B 0.0054T-STAT 2. 81

YEAR 1974 HH SIZE 4 YEAR 1974 HH SIZE 5 YEAR 1974 HH SIZE 6
RSQ 0.9973RBARSQ 0. 9972 RSQ 0.9970RBARSQ0. 9970 RSG0.9972RBARSQ0. 9972
RHO 0.7173AAPE 1.7248 RHO 0.8084AAPE 1. 5627 RHO0.8221AAPE 1. 8918
A 0.9123T-STAT 156. 70 A 0.9279T-STAT144. 41 A 0.8798T-STAT141. 78
B 0.0086T-STAT 4. 65 B 0.0121 T-STAT 5. 84 B 0.0127T-STAT 5. 91

YEAR 1975 HH SIZE 1 YEAR 1975 HH SIZE 2 YEAR 1975 HH SIZE 3
RSQ 0.9998RBARSQ 0. 9998 RSQ 0.9989RBARSQ0. 9989 RSG0.9979R3ARSQ0. 9979
RHO 0.7668AAPE 0. 9102 RHO 0.6911AAPE 0. 9148 RHO0.7985AAPE 1.4767
A 1.0136T-STAT 511.76 A 0.9799T-STAT244. 33 A 0.9440T-STAT182. 47
B -0. 0022 T-STAT -2. 36 B -0.0083T-STAT -5. 15 B 0.0019T-STAT 1. 03

YEAR 1975 HH SIZE 4 YEAR 1975 HH SIZE 5 YEAR 1975 HH SIZE 6
RSQ 0.9975RBARSQ 0.9974 RSQ 0.9972RBARSQ0. 9972 RSQ0 .9969RBARSQ0. 9968
RHO 0.7690AAPE 1. 3978 RHO 0.8215AAPE 1. 4801 RHO0.8638AAPE 1. 9450
A 0.9501T-STAT 165. 44 A 0.9637T-STAT151. 75 A 0..9401T-STAT138. 06
B 0.0058T-STAT 3. 15 B 0.0075T-STAT 3. 65 B 0.0065T-STAT 2. 73

YEAR 1976 HH SIZE 1 YEAR 1976 HHSIZE 2 YEAR 1976 HH51ZE 3
RSQ 0.9998RBARSQ 0.9998 RSQ 0 .9990RBARSQ0. 9990 RSQ0.9981RBARSQ0. 9980
RHO 0.2747AAPE 0. 6381 RHO 0.7718AAPE 0 9036 RHO0 7888AAPE 1. 4527
A 1.0046T-STAT 620. 82 A 0.9877T-STAT250. 80 A 0.9447T-STAT133 12
B -0.0027T-STAT -3. 58 B -0. 0101 T-STAT -o. 42 B 0.0009T-STAT 0. 53

YEAR 1976 HH SIZE 4 YEAR 1976 HH SIZE 5 YEAR 1976 HHSIZE 6
RSQ 0.9971RBARSQ 0. 9970 RSQ 0.9975RBARSQ0. 9974 RSQ0.9970RBARSQ0. 9969
RHO 0.8159AAPE 1.7866 RHO 0.77*5AAPE 1. 2468 RHO0.7857AAPE 1. 7795
A 0.9597T-STAT 154.91 A • 0.9704T-STAT15*. 45 A 0.9329T-STAT140 50
3 0.0036T-STAT 1.79 B 0.0050T-STAT 2. 52 B 0.0043T-STAT 1. 88
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TABLE 2.1 (continued)

YEAR 1977 HH SIZE I
RSQ 0. 9993 RBARSQ 0. 9992
RHO 0 7929 AAPE 1.6768
A 0. 9883 T-STAT 282. 22
B -0. 0002 T-STAT -0.12

YEAR 1977 HH SIZE 4 
RSQ 0. 9980 RBARSQ O. 9979 
RHO 0. 6634 AAPE 1. 2446 
A 0. 9406 T-STAT 182. 23 
B 0. 0033 T-STAT 2. 12

YEAR 1978 HH SIZE 1 
RSQ 0. 9995 RBARSQ 0. 9995 
RHO 0.7160 AAPE 1.3619 
A 0. 9823 T-STAT 349. 99 
B -0.0011 T-STAT -0.88

YEAR 1978 HH SIZE 4 
RSQ 0. 9966 RBARSQ 0. 9965 
RHO 0.7191 AAPE 1.6871 
A 0. 9426 T-STAT 142. 44 
B -0. 0021 T-STAT -0. 97

YEAR 1979 HH SIZE 1 
RSQ 0. 9998 RBARSQ 0. 9998 
RHO 0. 6773 AAPE 0. 5128 
A 0. 9914 T-STAT 559. 59 
B -0. 0051 T-STAT -6. 23

YEAR 1979 HH SIZE 4 
RSQ 0. 9977 RBARSQ 0. 9977 
RHO 0.6138 AAPE 1.5121 
A 0. 9464 T-STAT 176. 47 
B 0. 0038 T-STAT 2. 24

YEAR 1980 HH SIZE 1 
RSQ 0. 9999 RBARSQ 0. 9999 
RHO 0.3615 AAPE 0.3303 
A 1. 0030 T-STAT 889. 79 
B -O. 0007 T-STAT -1. 33

YEAR 1980 HH SIZE 4 
RSQ 0. 9984 RBARSQ 0. 9983 
RHO 0.5981 AAPE 1. 1892 
A 0. 9652 T-STAT 209. 01 
B 0. 0037 T-STAT 2. 53

YEAR 1982 HH SIZE 1 
RSQ 0. 9968 RBARSQ 0. 9967 
RHO 0. 8809 AAPE 3. 4056 
A 0. 9377 T-STAT 124. 89 
B 0. 0226 T-STAT 6. 52

YEAR 1982 HH SIZE 4 
RSQ 0. 9993 RBARSQ 0. 9993 
RHO 0. 6251 AAPE 0. 9040 
A 1.0116 T-STAT 326 57 
B 0. 0039 T-STAT 3. 92

YEAR 1977 HH SIZE 2 YEAR 1977 HH SIZE 3
RSQ 0.9994RBARSQ 0. 9994 RSQ0.9990RBARSQ 0. 9990
RHO 04026AAPE 0. 7927 RHO0.3608AAPE 0 8879
A 0.9834T-STAT 327. 04 A 0.9493T-STAT 264. 60
E -0 0104T-STAT -8. 60 3 0.0001 T-STAT 0. 07

YEAR 1977 HH SIZE 5 YEAR 1977 HH SIZE 6
RSQ 0.9966RBARSQ 0. 9966 RSQ0.9979RBARSQ 0.9978
RHO 0.7337AAPE 1. 5245 RHO0.6181AAPE 1. 1751
A 0.9415T-STAT 134. 92 A 0 .9725T-STAT 167. 61
B 0. C052T-STAT 2. 32 B 0 .0033T-STAT 1. 63

YEAR 1978 HH SIZE 2 YEAR 1978 HH SIZE 3
RSQ 0.9990RBARSQ 0. 9990 RSQ0 .9986RBARSQ 0. 9985
RHO 0.5786AAPE 0. 7821 RHO0.6492AAPE 1. 1773
A 0.9789T-STAT 248. 79 A 0.9683T-STAT 220. 67
B -0.0056T-STAT -3. 56 B -0.0019T-STAT -1.24

YEAR 1978 HH SIZE 5 YEAR 1978 HH SIZE 6
RSQ 0.9959RBARSQ 0. 9958 RSQ0.9970RBARSQ 0.9969
RHO 0.5369AAPE 1. 5906 RHO0.5533AAPE 1. 8359
A 0.9490T-STAT 122. 98 A 0 .9502T-STAT 141.68
B 0.0042T-STAT 1.67 B -0 .0009T-STAT -0. 41

YEAR 1979 HH SIZE 2 YEAR 1979 HH SIZE 3
RSQ 0.9994RBARSQ 0. 9994 RSQ0.9988RBARSQ 0.9988
RHO 0.6534AAPE 0. 7935 RHO0.6711AAPE 1. 1275
A 0.9805T-STAT 312. 79 A 0.9523T-STAT 241. 72
B -0.0005T-STAT -0. 39 B 0.0033T-STAT 2. 34

YEAR 1979 HH SIZE 5 YEAR 1979 HH SIZE 6
RSQ 0.9985RBARSQ 0. 9984 RSQ0.9985RBARSQ 0. 9985
RHO 0.6322AAPE 1.0149 RHO0.7019AAPE 1. 2856
A 0.9538T-STAT 204. 24 A 0.9757T-STAT 200..95
B 0.0102 T-STAT 6. 75 B 0.0105T-STAT 6. 18

YEAR 1980 HH SIZE 2 YEAR 1980 HH SIZE 3
RSQ 0.9996RBARSQ 0. 9996 RSQ0.9992RBARSQ 0. 9992
RHO 0.3039AAPE 0. 5081 RHO0 .3628AAPE 0. 6293
A 0.9906T-STAT 384. 88 A 0.9845T-STAT 301.91
B 0.0005T-STAT 0. 50 B 0.0035T-STAT 3. 01

YEAR 1980 HH SIZE 5 YEAR 1980 HH SIZE 6
RSQ 0.9990RBARSQ 0. 9990 RSQ0.9992RBARSQ 0. 9992
RHO 0.5268AAPE 0. 6725 RHO0.5358AAPE 0. 8314
A 1.0051T-STAT 255. 50 A 0.9755T-STAT 268. 14
B 0.0092T-STAT 7. 21 B 0.0103T-STAT 8 . 08

YEAR 1982 HH SIZE 2 YEAR 1982 HH SIZE 3
RSQ 0.9996RBARSQ 0. 9996 RSQ0.9994RBARSQ 0. 9994
RHO 0.5522AAPE 0. 9070 RHO0.4857AAPE 0. 9196
A 09707T-STAT 364. 66 A 0.9938T-STAT 327. 55
B 00089T-STAT 3. 33 B 0.0062T-STAT 5. 68

YEAR 1932 HH SIZE 5 YEAR 1982 HH SIZE 6
RSQ 09993RBARSQ 0. 9993 RSQ0 9994RBARSQ 0. 9994
RHO 07719AAPE 1 0147 RHO0 8720AAPE 0. 9410
A 10269T-STAT 305. 23 A 1 0259T-STAT 313. 11
B 00053T-STAT 4. 80 B 0 0034T-STAT 7 29
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YEAR I9 6 0  HOUSEHOLD SIZE 1 
ACTUAL | ACTUALIEBTIH. I ACTUALI EBTIH. 
X POP. I X AOI I X AOI I •  AOI I •  AOI

0 .0900010.0031810 .003961  1136.1 1097. 
0. 1000010.0099610.009421 8276 .1  2309. 
O. 1900010. 0177010. 017931 2903 .1  2692. 
0 .2000010.0300310 .029771  4403 .1  4370. 
0 .2900010 . 0439910. 044011 4839. I 9080. 
0. 3000010. 0624210. 062241 6720. I 6907. 
O. 3900010. 0838710. 083961 7694. t 7792. 
O. 4000010. 1088610. 109431 8919. I 9088. 
O. 4900010. 1387810. 139361 10676. I 10682. 
0. 9000010. 1736110. 173941 12429.1 12342. 
0. 9900010. 2129110. 212991 14024.1 13934. 
0. 6000010. 2972910. 297331 19840. I 19823. 
0. 6900010. 3073910. 307291 17864. I 17817. 
O. 7000010. 3633410. 363171 19979.1 19993. 
O. 7900010. 4271310. 426721 22767. I 22679. 
0 .8000010.4986910 .498191  29936.1  29906. 
O. 8900010. 9809610. 980411 29361. I 29342. 
0. 9000010. 6766410. 677901 34144. I 34792. 
0 .9900010 . 7943610. 794941 42010.1  41623.
1 .0000011.0000011 .000001  73389.1  73322.

YEAR 1980 HOUSEHOLD 8 IZE  3 
ACTUAL I ACTUALIEBTIH I ACTUALI E8T1H. 
X POP. I X A01 I X AOI I •  AOI I t  AOI

0. 0900010. 0091010. 009281 1402. 1 1492.
0. 1000010. 0164010. 016911 3106. 1 3089.
0. 1900010. 0313910. 031901 4121. 1 4123.
0. 2000010. 0496910. 049991 9030. 1 9070.
0. 2900010. 0719010. 072131 6107. 1 6099.
0. 3000010. 0977610. 098011 7109. 1 7112.
0. 3900010. 1273110. 127961 8122. 1 8123.
0. 4000010. 1606610. 160761 9169. 1 9128.
0. 4900010. 1979410. 197861 10248. 1 10200.
0. 9000010. 2387610. 239381 11220. 1 11414.
0. 9900010. 2899110. 289791 12891. 1 12797.
0. 6000010. 3399410. 333841 13794. 1 13209.
0. 6900010. 3899810. 389321 13794. 1 14191.
0. 7000010. 4433810. 442291 19B89. 1 19662.
0. 7900010. 9044710. 904991 16793. 1 17229.
0. 8000010. 9732310. 974701 18903. 1 19173.
0. 8900010. 6499610. 648271 20983. 1 20229.
0. 9000010. 7298910. 727401 20983. 1 21790.
0. 9900010. 8232710. 824991 26768. t 26719.
1. 0000011. 0000011. 000001 48982. 1 48219.

I YEAR 1980 HOUSEHOLD S IZ E  2
IREB1D. IACTUAL I ACTUALIEBTIH. IACTUAL I EBTIH . IR E 8ID .
1
1

X IX  POP. 1 X AOI 1 X AOI 1 « AOI 1 •  AOI 1 X

1 6. 9 10. 0900010. 0044410. 004991 2064. 1 2116. 1 -2 . 9
1 -1 . 3 10. 1000010. 0140310. 014301 4463. 1 4933. 1 -1 . 6
1 0. 4 10. 1900010. 0276910. 027891 6396. 1 6326. 1 0. 9
1 0. 8 10. 2000010. 0444310. 044711 7789. 1 7822. 1 -0 . 9
1 -9 . 0 10. 2900010. 0641210. 064491 9199. 1 9183. 1 -0 . 3
1 3. 2 10. 3000010. 0872110. 087401 10740. 1 10676. 1 0. 6
1 -1 . 3 10. 3900010. 1133210. 113981 12149. 1 12177. 1 -0 . 2
1 -1 . 9 10. 4000010. 1430210. 143171 13814. 1 13767. 1 0. 3
1 -O. 1 10. 4900010. 1760610. 176171 19368. 1 19348. 1 0. 1
1 0. 7 10. 9000010. 2134110. 213361 17376. 1 17298. 1 0. 4
1 0. 6 10. 9900010. 2947410. 294941 19229. 1 19196. 1 0. 4
1 0. 1 IO. 6000010. 3019410. 302091 21771. 1 22109. 1 -1 . 9
1 0. 3 10. 6900010. 3944410. 392871 24609. 1 23640. 1 3. 9
1 0. 1 10. 7000010. 4073410. 407601 24609. 1 29460. 1 -3 . 9
t 0. 4 . 10. 7900010. 4704910. 468931 29373. 1 28926. 1 2. 9
1 0. 1 10. 8000010. 9399910. 937931 30286. 1 32099. 1 -6 . 0
1 0. 1 10. 8900010. 6163610. 619641 37973. I 36147. 1 3. 8
1 -1 . 9 10. 9000010. 6971310. 697991 37973. 1 38121. 1 -1 . 9
1 0. 9 10. 9900010. 7979410. 799491 46707. 1 47409. 1 -1 . 9
1 0. 1 11 .0000011.0000011.000001 94180. 1 93271. 1 1. 0

I YEAR 1980 HOUSEHOLD B1ZE 4
I REBID. I ACTUAL I ACTUAL I E BTIH  (ACTUAL I EBTIH. I REBID.
1
1

X IX POP. 1 X AOI 1 X AOI 1 •  AOI 1 •  AOI 1 X

1 -3 . 6 10. 0900010. 0069310. 007081 1933. 1 2099. 1 -8 . 4
1 0. 7 10. 1000010. 0197610. 020941 3911. 1 3980. 1 -1 . 8
1 -0 . 1 10. 1900010. 0379310. 038321 9298. 1 9298. 1 -0 . 0
1 -0 . 8 10. 2000010. 0996710. 060311 6948. I 6906. 1 0. 6
1 0. 1 10. 2900010. 0897910. 086371 7719. t 7708. 1 0. 1
1 -0 . 1 10. 3000010. 1199310. 116001 8810. 1 8766. 1 0. 9
1 -0 . 0 10. 3900010. 1490910. 149271 9913. 1 9841. 1 0. 7
1 0. 9 10. 4000010. 1869910. 187111 11094. 1 11193. 1 -0 . 9
1 0. 9 10. 4900010. 2292210. 228391 12621. 1 12198. 1 3. 4
1 -1 . 7 10. 9000010. 2718810. 269981 12621. 1 12198. I 3. 4
1 0. 7 10. 9900010. 3149910. 314971 12621. 1 13429. 1 -6 . 4
1 4. 0 10. 6000010. 3692610. 364931 14999. 1 14660. 1 2. 3
1 -2 . 9 10. 6900010. 4171610. 416121 19393. 1 19263. 1 0. 6
1 1. 4 10. 7000010. 4700310. 472821 19641. 1 16770. 1 -7 . 2
1 -2 . 6 10. 7900010. 9393910. 939741 19320. 1 18613. 1 3. 7
1 -1 . 4 10. 8000010. 6006610. 998701 19320. 1 18624. 1 3. 6
1 3. 6 10. 8900010. 6699810. 669841 19320. 1 19860. 1 -2 . 8
1 -3 . 7 10. 9000010. 7423610. 742741 22999. 1 22748. 1 -0 . 7
1 0. 2 10. 9900010. 8333010. 839371 26901. 1 27399. 1 -1 . 9
1 0. 7 11. 0000011. 0000011. OOOOOI 49310. 1 4B699. 1 1. 2
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YEAR 1980 HOUSEHOLD SIZE 5 I YEAR 19B0 HOUSEHOLD SIZE 6
ACTUAL I ACTUAL(EBTIH. I ACTUALI EBTIH. IRESID. (ACTUAL I ACTUALIE8TIH. (ACTUAL ( EBTIH. IRESID.
X POP. 1 X AOI 1 X AOI 1 •  AOI 1 •  AOI 1 X IX  POP. 1 X AOI 1 X AOI 1 •  AOI ( •  AOI ( X
——----—----1-----------------1-----------------1 •--------------- 1 ----------------1 ------— — | —----------— | ---------__ _  | — -------1,--------------- 1—---------_ _  1 _ ....
o. 0900010. 0096310. 009661 826. 1 832. 1 SO. 7 (0. 09000(0 . 0063710. 006791 993. 1 990. 1 -6 . 7
0. 1000010. 0 IB 0 7 (0 . 010141 1828. ( 1833. I -0 . 2 10. 10000(0. 01896(0 . 019601 1099. 1 1113. 1 -1 . 7
0. 19000(0. 03476(0 . 034861 2492. 1 2496. ( -0 . 2 10. 19000(0. 03983 (0 . 03649( 1467. ( 1468. I -0 . 1
0. 20000(0 . 09969(0 . 09999( 3074. ( 3044. 1 1. 0 (0. 20000(0 . 09614(0 . 09679( 1769. ( 1761. ( 0. 2
0. 29000(0 . 06042 (0 . 080391 3632. ( 3636. 1 -0 . 1 (0. 29000(0 . 07978(0 . 08022( 2096. 1 2041. ( 0. 7
0. 30000(0 . 10886(0 . 106841 4177. 1 4166. 1 -0 . 2 10. 3000010. 10698(0 . 107021 2364. 1 2329. 1 1. 9
0. 3900010. 1407910. 140671 4684. ( 4679. ( 0. 2 (0. 39000(0 . 13709(0 . 13692( 2617. 1 2600. ( 0. 7
0. 4000010. 1799610. 176861 9173. I 9319.. 1 -2 . 7 (0. 40000(0 . 17094(0 . 17019( 2907. 1 2892. 1 0. 9
0. 4900010. 21637(0 . 21623( 9934. I 9783. ( 2. 9 10. 49000(0 . 2072110. 207721 3188. ( 3263. I -2 . 3
0. 9000010. 2983010. 296431 6160. I 9904. ( 4. 2 (0. 90000(0 . 24869(0 . 248481 3606. 1 3944. ( 1. 7
0. 99000(0. 3002410. 300941 6160. ( 6938. ( -6 . 1 (0. 9900010. 29277(0 . 290941 3831. ( 3696. ( 4. 6
0. 6000010. 34869(0 . 34870( 7117. 1 7019. ( 1. 4 10. 6000010. 33684(0 . 336611 3831. ( 4009. 1 -4 . 9
0. 69000(0 . 39967(0 . 399001 7488. ( 7387. ( 1. 3 (0. 69000(0 . 3870310. 386231 4363. ( 4313. ( 1. 1
0. 70000(0 . 49312(0 . 499961 7891. ( 8308. ( -9 . 8 (0. 70000(0 . 44073(0 . 44123( 4668. ( 4781. ( -2 . 4
0. 79000(0. 91727(0 . 917491 9422. ( 9097. ( 3. 4 (0. 79000(0 . 49896 (0 . 901291 9062. ( 9221. 1 -3 . 1
0. 8000010. 98141(0 . 97992( 9422. ( 9110. ( 3. 3 (0. 80000(0 . 96619(0 . 96992( 9844. ( 961B. 1 3. 9
0. 8900010. 64996(0 . 644831 9422. ( 9994. ( -1 . 8 (0. 89000(0 . 63342(0 . 632101 9844. ( 9793. 1 1. 6
0. 9000010. 72064(0 . 720881 11028. 1 11170. ( -1 . 3 (0. 90000(0 . 71037(0 . 71027( 6689. ( 6799. ( -1 . 6
0. 99000(0 . 8161610. 816971 14029. ( 14094. ( -0 . 2 (0. 9900010. 80998(0 . 806341 8311. ( 8392. 1 -0 . 9
1. 0000011. 0000011. 000001 27003. I 26943. 1 0. 2 11. 0000011. 0000011. 000001 16866. I 16834. 1 0. 2

YEAR 1979 HOUSEHOLD SIZE 1 I YEAR 1979 HDUBEHOLD SIZE 2
ACTUAL ( ACTUAL 1EBTIH. 1 ACTUAL! EBTIH. (RE8ID. (ACTUAL. 1 ACTUAL 1 EBTIH. (ACTUAL 1 E BTIH  IRE BID.

X POP. 1 X AOI 1 X AOI 1 •  AOI 1 •  AOI I X IX POP. ( X AOI I X  AOI ( t  AOI ( •  AOI 1 X
__________ ■___________| -----------------1---------------- 1----------------1 ---------------• | ----------------( -----------------1-----------------1 —-------------- 1 ■ —■I'— —————

0. 0900010. 00499(0 . 003601 896. I 693. 1 27. 2 10. 0900010. 00480(0 . 009031 1263. 1 1324. 1 -4 . 8

0. 1000010. 0099010. 00914 ( 896. 1 1002. 1 - 1 1 .8 (0. 1000010. 0149910. 019381 2669. 1 2722. 1 -2 . 0
0. 19000(0. 01786 (0 . 016991 1443. ( 1416. 1 1 .8 10. 19000(0. 0288310. 029441 3693. 1 3698. 1 -1 . 2
0. 20000(0 . 03072 (0 . 039281 2329. ( 2234. ( 4. 1 10. 2000010. 0460710. 046871 4939. 1 4986. 1 -1 . 1
0. 29000(0 . 04397(0 . 04301 ( 2329. ( 2487. ( - 6 .8 10. 2900010. 0663910. 067291 9339. 1 9370. 1 -0 . 7
0. 3000010. 06127(0 . 060991 3207. I 3176. 1 1 .0 10. 3000010. 0900410. 09092( 6232. 1 6219. 1 0. 2
0. 3900010. 0827310. 08216( 3886. 1 3916. 1 ‘ - 0 . 8 IO. 39000(0 . 1173110. 118081 7179. 1 7143. 1 0. 4

0. 4000010: 10609(0 . 106711 4226. ( 4447. 1 - 9 .2 10. 40000(0 . 14814(0 . 14864( 8109. 1 8040. I 0. 9
0. 49000(0 . 13620(0 . 136701 9460. 1 9432. 1 0. 9 (0. 49000(0 . 18264(0 . 18276( 9079. 1 8977. 1 1. 1
0. 9000010. 16983(0. 170691 6091. ( 6190. ( - 1 . 0 10. 90000(0 . 22129(0 . 220991 10167. 1 10097. I 1. 1
0. 9900010. 20884 (0 . 209991 7067. 1 7046. 1 0. 3 (0. 99000(0 . 26390(0 . 263191 11209. 1 11102. 1 1. 0
0. 60000(0 . 29413(0 . 29437( 8204. 1 8118. 1 1 .0 10. 60000(0 . 31073(0 . 31107( 12320. 1 12999. 1 -2 . 2
0. 6900010. 30302(0 . 303761 8899. ( 8947. 1 - 1 .0 (0. 6900010. 36179(0 . 361301 13433. 1 13219. 1 1. 6
0. 70000(0 . 39910(0 . 399811 10160. ( 10193. 1 0. 1 (0. 70000(0 . 4221210. 42003( 19870. 1 19448. 1 2. 7

0. 79000(0 . 42327(0 . 42367( 11623. 1 11967. ( 0. 9 (0. 7900010. 48922(0 . 48194( 16999. 1 16183. 1 2. 9
0. 80000(0 . 49610(0 . 499931 13194. 1 13091. ( 0. 8 (0. 8000010. 94B3110. 949621 16999. 1 17908. 1 -7 . 9
0. 89000(0 . 98037(0 . 97939( 19263. 1 19110. I 1. 0 10. 89000(0 . 62324(0 . 624371 19709. 1 19666. 1 0. 2
0. 90000(0 . 67739 (0 . 67779( 17968. ( 17829. ( - I .  9 IO. 90000(0 . 7041710. 706161 21290. 1 21916. 1 -1 . 1
0. 99000(0 . 7993710. 794821 21379. ( 21206. ( 0 .8 10. 9900010. 8062210. B0B211 26848. 1 26849. 1 0. 0
1. 00000(1 . 00000(1 . 000001 37067. 1 37166. ( >0. 3 11.0000011. 0000011. 000001 90976. 1 90499. 1 1. 0
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YEAR 1979 HOUSEHOLD SIZE 3 t YEAR 1979 HOUSEHOLD 8 IZ E  4
ACTUAL I ACTUAL IEST Id . I ACTUAL I E8T1H. I REBID. I ACTUAL I ACTUAL IE 8 T M . I ACTUAL I E8TIH. I REBID. 
X POP. I X AOI I X AOI I •  AOI I t  AOI I X IX  POP. I X AOI I X AGI I « AOI I •  AOI I X

0. 0900010. 0093410. 006331 897. 1 1016. 1 —18. 9 10. 0900010. 0068610. 007961 1201. 1 1324. 1 -1 0 . 3
0. 1000010. 0179910. 018891 1966. 1 2009. 1 -2 . 2 10. 1000010. 0211610. 021811 2904. 1 2499. 1 0. 4
0. 1900010. 0342710. 039431 2677. 1 2662. 1 0. 6 10. 1900010. 0399310. 040101 3216. 1 3202. 1 0. 9
0. 9000010. 0949310. 099931 3292. 1 3226. 1 0. a 10. 2000010. 0623010. 062981 3987. 1 3937. 1 1. 3
0. 3900010. 0786310. 079271 3867. 1 3809. 1 1. 9 10. 2900010. 0888610. 089001 4690. 1 4627. 1 0. 9
0. 3000010. 1061810. 106921 4421. 1 4374. 1 1. 1 10. 3000010. 1188610. 118841 9293. 1 9229. 1 0. 9
0. 3900010. 1373710. 137361 9006. 1 4949. 1 1. 1 10. 3900010. 1922110. 192091 9840. 1 9822. 1 0. 3
0. 4000010. 1717310. 171461 9913. 1 9473. t 0. 7 10. 4000010. 1887810. 189481 6402. 1 6947. 1 -2 . 3
0. 4900010. 2099310. 209191 6067. 1 6048. 1 0. 3 10. 4900010. 2283810. 229191 6939. 1 6993. 1 -O. 3
0. 9000010. 2909310. 291181 6644. 1 6749. 1 -1 . 9 10. 9000010. 2706610. 270231 7402. 1 7186. 1 2. 9
0. 9900010. 2998810. 296831 7214. 1 7326. 1 -1 . 9 10. 9900010. 3201210. 318941 8660. 1 8928. 1 1. 9
0. 6000010. 3441810. 344191 7792. 1 7999. 1 2. 0 10. 6000010. 3714410. 368731 8987. 1 8719. 1 3. 0
0. 6900010. 4018410. 399431 9293. 1 8871. 1 4. 1 10. 6900010. 4227610. 419961 8987. 1 8970. 1 0. 2
0. 7000010. 4600910. 496931 9341. 1 9164. 1 1. 9 10. 7000010. 4740910. 479731 8987. 1 9769. 1 -8 . 7
0. 7900010. 9182610. 917911 9341. 1 9789. 1 -4 . 7 10. 7900010. 9319310. 934791 10128. 1 10340. 1 -2 . 1
0. 8000010. 9801310. 983421 9930. 1 10978. 1 -6 . 9 10. 8000010. 9976210. 997821 11902. 1 11039. 1 4. 1
0. 8900010. 6990610. 699871 12029. 1 11628. 1 3. 3 10. 8900010. 6633110. 664981 11902. 1 11760. 1 -2 . 2
0. 9000010. 7334110. 739341 12974. 1 12792. 1 -1 . 4 10. 9000010. 7423710. 743041 13844. 1 13667. 1 1. 3
0. 9900010. 8313810. 831791 19723. 1 19480. 1 1. 9 10. 9900010. 8406910. 839141 17216. 1 16828. 1 2. 3
f n n o n o it o n o o o n  ooooo i 27060. 1 26994. 1 0. 2 11. 0000011. 0000011. OOOOOI 27894. 1 28169. 1 -1 . 0

YEAR 1979 HOUSEHOLD SIZE 9 I YEAR 1979 HOUSEHOLD SIZE A
ACTUAL I ACTUAL I EST IM. I ACTUAL I E 8 T IH  IREBID. I ACTUAL I ACTUAL IEBTIN. I ACTUAL I E8TIH. I RES ID.
X POP. 1 X AO I  1 X AO I  I •  AOI 1 •  AOI 1 X IX  POP. 1 X AOI I X  AOI 1 •  AOI 1 •  AOI 1 X

0. 0900010. 0067210. 007131 669. 1 706. 1 -6 . 1 10. 0900010. 0061610. 007491 464. 1 964. 1 -2 1 . 9
0. lOOOOIO. 0201910. 020901 1334. 1 1364. 1 -2 . 2 10. lOOOOIO. 0199610. 021611 1039. 1 1063. 1 -2 . 3
O. 1900010. 0384910. 039111 1808. 1 1B03. 1 0. 3 10. 1900010. 0380010. 039741 1398. 1 1369. 1 -O. 9
0. 2000010. 0612210. 061391 2299. 1 2206. 1 2. 2 10. 2000010. 0602010. 061961 1671. 1 1643. 1 1. 7
0. 2900010. 0873710. 087411 2989. 1 2976. 1 0. 9 10. 2900010. 0894310. 086401 1900. 1 1870. 1 1. 6
0. 3000010. 1172210. 117091 2996. 1 2939. 1 0. 6 10. 3000010. 1140110. 114411 2191. 1 2108. 1 2. 0
0. 3900010. 1901210. 149841 3298. 1 3243. 1 0. 9 10. 3900010. 1496310. 149991 2381. 1 2344. 1 1. 9
0. 4000010. 1860410. 186681 3996. 1 3648. 1 -2 . 6 10. 4000010. 1801910. 179791 2602. 1 2978. 1 0. 9
0. 4900010. 2247410. 229901 3832. 1 3844. 1 -0 . 3 10. 4900010. 2177810. 218111 2830. 1 2889. 1 -1 . 9
0. 9000010. 2679610. 266621 4279. 1 4072. 1 4. 9 10. 9000010. 2982810. 298701 3049. 1 3096. 1 -0 . 2
0. 9900010. 3164810. 314921 4809. I 4743. 1 1. 3 10. 9900010. 3047810. 302281 3901. 1 3281. 1 6. 3
0. 6000010. 3690010. 362431 4809. 1 4744.1 1. 3 10. 6000010. 3946610. 391401 3799. 1 3698. 1 1. 9
0. 6900010. 4139210. 411961 4B09. 1 4869. 1 -1 . 3 10. 6900010. 4049910. 401011 3799. 1 3739. 1 0. 9
0. 7000010. 4620410. 469911 4809. 1 9343. 1 -1 1 . 2 10. 7000010. 4944310. 494111 3799. 1 3997. 1 -6 . 4
0. 7900010. 9233110. 929861 6067. 1 9976. 1 1. 9 10. 7900010. 9097610. 912611 4169. 1 4404. 1 -9 . 7
0. 8000010. 9893210. 986641 6140. 1 6019. 1 2. 0 10. 8000010. 9738910. 979931 4829. 1 4737. 1 1. 8
0. 8900010. 6919810. 692691 6961. 1 6940. 1 0. 3 10. 8900010. 6379410. 639911 4829. 1 4846. 1 -0 . 4
0. 9000010. 7276910. 728691 7936. I 7929. 1 0. 1 10. 9000010. 7169710. 718371 9920. 1 9906. 1 0. 2
0. 9900010. 8290110. 826321 10033. 1 9667. 1 3. 7 10. 9900010. 8169910. 819681 7929. 1 7326. 1 2. 7
1. 0000011. 0000011. OOOOOI 16931. 1 17198. 1 -1 . 6 11 .0000011.0000011.000001 13807. 1 13876. 1 -0 . 9



YEAR 1970 HOUSEHOLD 8 IZ E  1 I YEAR 1970 HOUSEHOLD S IZ E  2
ACTUAL I ACTUAL IEBT1H. I ACTUAL I EBTIM. I REBID. I ACTUAL I ACTUAL I EBTIM . (ACTUAL I EBTIH . I REBID.
X POP. 1 X AO I  1 X M I  1 9 AOI 1 9 AOI 1 X IX  POP. 1 X AOI 1 X AOI 1 9 AOI 1 9 AOI 1 X

0. 0900010. 0042410. 003271 498. 1 393. 1 22. 9 10. 0900010. 0099110. 009701 909. 1 940. 1 -3 . 4
0. 1000010. 00 84 B I0 . 008441 498. 1 999. 1 -2 2 . 0 10. lOOOOIO. 0199210. 016221 1649. 1 1733. t -9 . 1
0. 1900010. 0178210. 016921 1010. 1 917. 1 9. 2 10. 1900010. 0289110. 030211 2209. 1 2309. 1 -4 . 9
0. 2000010. 0286110. 028181 1169. 1 1216. 1 -4 . 4 10. 2000010. 0469210. 048171 2969. 1 2999. 1 0. 3
0. 2900010. 0 4 6 7 9 10. 044901 1960. 1 1763. 1 10. 1 10. 2900010. 0678810. 069021 3493. 1 3439. 1 0. 9
0. 3000010. 0649010. 062181 1960. 1 1910. 1 2. 9 10. 3000010. 0911310. 092491 3830. 1 3867. 1 -1 . 0
0. 3900010. 0830410. 082061 1960. 1 2148. I -9 . 6 10. 3900010. 1193810. 120141 4699. 1 4996. 1 2. 1
0. 4000010. 1064010. 106931 2924. 1 2644. 1 -4 . 7 10. 4000010. 1908010. 190981 9178. 1 9080. 1 1. 9
0. 4900010. 1366210. 136491 3264. 1 3232. 1 1. 0 10. 4900010. 1693810. 189071 9698. 1 9619. 1 1. 4
0. 9000010. 1668310. 168971 3264. 1 3471. 1 “ 6. 3 10. 9000010. 2239210. 223141 6391. 1 6272. 1 1. 2
0. 9900010. 2060310. 207431 4239. 1 4196. I 0. 9 10. 9900010. 2669010. 269381 7080. 1 6999. 1 1. 7
0. 6000010. 2487710. 290831 4617. 1 4688. 1 -1 . 9 10. 6000010. 3138810. 313131 7742. 1 7668. 1 -1 . 6
0. 6900010. 3000310. 301261 9938. 1 9449. 1 1. 6 10. 6900010. 3649110. 362991 6342. 1 6206. 1 1. 6
0. 7000010. 3990210. 396611 9941. 1 9980. 1 -0 . 7 10. 7000010. 4196610. 416621 9066. 1 9207. 1 -1 . 3
0. 7900010. 4216310. 421941 7199. 1 7014. 1 2. 9 10. 7900010. 4802210. 476821 9978. 1 9686. 1 0. 9
0. 8000010. 4991610. 494021 7943. 1 7830. 1 1. 4 10. BOOOOIO. 9464610. 946181 10918. 1 11428. 1 -4 . 7
0. 8900010. 9791010. 9771S I 9069. 1 8983. 1 0. 9 10. 8900010. 6206910. 622421 12260. 1 12232. I 0. 2
0. 9000010. 6763310. 679671 10904. I 10640. 1 -1 . 3 10. 9000010. 7064610. 707311 14430. 1 13986. 1 3. 1
0. 9900010. 7924110. 7916S I 12940. 1 12994. 1 **0. 1 10. 9900010. 6039210. 609911 19729. 1 16246. 1 -3 . 3
1. 0000011. 0000011. 000001 82426. 1 22464. 1 -0 . 3 11 .0 0 0 0 0 1 1 .0 0 0 0 0 1 1 .0 0 0 0 0 1 32308. 1 31961. 1 1. 0

YEAR 1970 HOUSEHOLD 81ZE 3 I YEAR 1970 HOUBEHOLD SIZE 4
ACTUAL I ACTUAL I EBTIH. I ACTUAL I EBTIM. I REBID. I ACTUAL I ACTUAL I EBTIM. I ACTUAL I EBTIH. IRE81D. 
X POP. I X AOI I X AOI I 9 AOI I 9  AOI I X IX  POP. I X AOI I X AOI I 9 AOI I 9 AOI I X

0. 0900010. 0074910. 008741 789. 1 916. 1 -1 6 . 7 10. 0900010. 0068810. 010131 1018. 1 1162. 1 -1 4 . 1
0. 1000010. 0213310. 023161 1491. 1 1910. 1 -4 . 1 10. 1000010. 0293110. 026691 1884. 1 1899. 1 -0 . 8
0. 1900010. 0396410. 041491 1917. 1 1921. 1 -0 . 2 10. 1900010. 0464010. 047361 2419. 1 2370. 1 2. 0
0. 2000010. 0612910. 063081 2269. 1 2262. 1 0. 3 10. 2000010. 0717110. 071931 2902. 1 2817. 1 2. 9
0. 2900010. 0867910. 088141 2667. 1 2626. 1 1. 9 10. 2900010. 0998910. 099791 3232. 1 3194. 1 1. 2
0. 3000010. 1161310. 116821 3079. 1 3004. 1 2. 4 10. 3000010. 1310010. 130631 3966. 1 3936. 1 0. 8
0. 3900010. 1487410. 148731 3416. 1 3344. 1 2. 1 10. 3900010. 1661910. 169081 4039. 1 3990. 1 2. 1
0. 4000010. 1837910. 183421 3672. 1 3634. 1 1. 0 10. 4000010. 2031210. 202721 4239. 1 4316. 1 -1 . 9
0. 4900010. 2231910. 222011 4126. 1 4043. 1 2. 1 10. 4900010. 2424110. 242271 4909. 1 4934. 1 -O. 7
0. 9000010. 2693110. 264331 4413. 1 4434. 1 -0 . 9 10. 9000010. 2891210. 283911 4897. 1 4729. 1 3. 4
0. 9900010. 3096810. 309491 4646. i 4732. 1 -1 . 6 10. 9900010. 3299210. 329361 9091. 1 9298. 1 -3 . 3
0. 6000010. 3963210. 396801 9096. 1 4996. 1 2. 7 10. 6000010. 3770610. 376991 9491. 1 9496. 1 -0 . 1
0. 6900010. 4101210. 406771 9427. 1 9449. 1 -0 . 3 10. 6900010. 4277910. 427461 9617. 1 9792. 1 0. 4
0. 7000010. 4691610. 463841 9767. 1 9769. 1 -0 . 0 10. 7000010. 4817810. 483621 6191. 1 6463. 1 -4 . 4
0. 7900010. 9243210. 924621 6198. 1 6368! 1 -2 . 7 10. 7900010. 9393010. 942041 6999. 1 6679. 1 -1 . 2
0. 8000010. 98B96I0. 990901 6730. 1 6949. 1 -3 . 2 10. 8000010. 6049810. 604261 7466. 1 7139. 1 4. 7
0. 8900010. 6620210. 661921 7697. 1 7441. 1 3. 3 10. 6900010. 6792910. 673161 6108. 1 7900. 1 2. 6
0. 9000010. 7412010. 740921 6296. 1 6277. 1 0. 2 10. 9000010. 7460010. 746141 6106. 1 6366. 1 -3 . 2
0. 9900010. 8304910. 831971 9391. 1 9939. 1 -2 . 0 10. 9900010. 8343710. 636101 10133. 1 10319. 1 -1 . 8
1. 0000011. 0000011. 000001 17764. 1 17609. 1 0. 9 11. 0000011. 0000011. 000001 18991. 1 16793. 1 1. O
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YEAR 1970 HOUSEHOLD 8 IZ E  9  I YEAR 1970 HOUSEHOLD S IZ E  6
ACTUAL 1 ACTUAL IEBTIH. 1 ACTUAL1 EBT1H IRES ID. (ACTUAL 1 ACTUALIEBTIH. 1ACTUAL 1 EBT1H. IRE8ID.
X POP. 1 X M I  1 X AOI 1 •  AOI 1 •  AOI 1 X IX  POP. 1 X AOI 1 X AOI 1 •  AOI 1 •  AOI 1 X

-.-t— 1 ------—-------1-----------------1. 1 ■--------------- 1 ————- ■«—» | ——— — — | —---------——1 ———-------— | ■ | ---------——  1 —--------
0. 0900010. 0088810. 009991 699. 1 707. 1 -7 . 9 10. 0900010. 0094410. 011091 644. 1 799. 1 -1 7 . 1
0. 1000010. 0248110. 029691 1174. 1 1187. 1 -1 . 1 10. 1000010. 0299610. 028111 1128. 1 1169. 1 -3 . 3
0. 1900010. 0493710. 049961 1916. 1 1499. 1' , t . 4 10. 1900010. 0472710. 049221 1496. 1 1442. 1 O.■9
0. 2000010. 0699110. 069681 1810. 1 1764. 1 2. 9 10. 2000010. 0721910. 073931 1699. 1 1660. 1 2. 3
0. 2900010. 0978610. 097381 2060. 1 2027. 1 1. 6 10. 2900010. 0994910. 100381 1867. 1 1834. 1 1. 8
0. 3000010. 1287210. 128011 2276. 1 2298. 1 0. 0 10. 3000010. 1296010. 130091 2070. 1 2026. 1 2. 1
0. 3900010. 1620710. 161301 2499. 1 2499. 1 0. 2 10.3900010. 1636410. 162911 2311. 1 2243. 1 2. 9
o. 4000010. 1991010. 198821 2730. 1 2766. 1 -1 . 3 10. 4000010. 1992310. 198101 2430. I 2403. 1 1. 1
0. 4900010. 2380810. 237891 2874. 1 287B. 1 -0 . 1 10. 4900010. 2378010. 237091 2634. 1 2662. 1 -1 . 1
0. 9000010. 2792910. 278091 3039. 1 2964. 1 2. 9 10. 9000010. 2767010. 277971 2793. 1 2792. 1 0. 0
0. 9900010. 3239610. 323821 3293. 1 3379. 1 -2 . 9 10. 9900010. 3213910. 319741 2912. 1 2892. 1 2. 1
0. 6000010. 3706610. 370631 3444. 1 3491. 1 -0 . 2 10. 6000010. 3678410. 366901 3179. 1 3221. 1 -1 . 4
0. 6900010. 4200110. 419921 3639. 1 3634. 1 0. 1 10. 6900010. 4169910. 419841 3394. 1 3342. 1 0. 4
0. 7000010. 4730310. 479991 3909. 1 4102. 1 -4 . 9 10. 7000010. 4693110. 469981 3976. 1 3669. 1 -2 . 6
0. 7900010. 9297210. 933101 4180. 1 4243. 1 -1 . 9 10. 7900010. 9292310. 927961 3818. 1 3960. 1 -3 . 7
0. 8000010. 9964110. 999741 4916. 1 4619. 1 6. 1 10. 8000010. 9878210. 989001 4274. 1 4199. 1 1. 8
0. 8900010. 6639110. 661641 4947. 1 4899. 1 1. 8 10. 8900010. 6968910. 699071 4713. 1 4912. 1 4. 3
0. 9000010. 7337110. 733921 9176. 1 9329. 1 -3 . 0 10. 9000010. 7298710. 727471 4713. 1 4943. 1 -4 . 9
0. 9900010. 8238910. 824831 6646. 1 6703. 1 -0 . 9 10. 9900010. 8199210. 817871 6122. 1 6173. 1 -0 . 8
1. 0000011. 0000011. 000001 12988. 1 12919. 1 0. 6 11. 0000011. 0000011. 000001 12997. 1 12437. 1 1. 3

YEAR 1966 HOUSEHOLD SIZE 1 I YEAR 1966 HOUSEHOLD SIZE 2
ACTUAL 1 ACTUALIEBTIH. 1 
X POP. 1 X AOI 1 X AOI 1

ACTUAL 1 
•  AOI 1

EBTIM. 1 REBID. 
f  AOI 1 X

1ACTUAL 1 ACTUAL1E8TIH. 1ACTUAL 
IX  POP. 1 X AOI 1 X AOI 1 •  AOI

1
1

-1
1

EBTIM. 
•  AOI

1 REBID. 
1 X

0. 0900010. 0083410. 009371 691. 1 419. 1 39. 6 10. 0900010. 0092710. 009391 638. 647.
- 1 
1 -1 . 9

0. 1000010. 0166810. 012911 691. 1 996. 1 14. 9 10. 1000010. 0191210. 019961 1194. 1 1236. 1 -3 . 6
0. 1900010. 0290310. 020321 691. 1 609. 1 6. 4 10. 1900010. 0283210. 029221 1998. 1 1694. 1 -3 . 9
0. 2000010. 0333710. 030101 691. 1 763. 1 -1 7 . 3 10. 2000010. 0446410. 046101 1977. 1 2044. 1 -3 . 4
0. 2900010. 0417110. 041221 691. 1 867. 1 -3 3 . 3 10. 2900010. 0649910. 066401 2464. 1 2499. 1 0. 2
0. 3000010. 0992310. 09816 t 1366. 1 1321. 1 3. 3 10. 3000010. 0676110. 069331 2739. 1 2776. 1 -1 . 4
0. 3900010. 0824910. 080041 1812. 1 1707. 1 9. 6 10. 3900010. 1192910. 116441 3347. 1 3283. 1 1. 9
0. 4000010. 1096810. 103861 1812. 1 1896. 1 -.2. 9 10. 4000010. 1449010. 146161 3990. 1 3999. 1 -0 . 2
0. 4900010. 1289110. 129661 1612. 1 2013. 1 -1 1 . 1 10. 4900010. 1614010. 181011 4420. 1 4219. 1 4. 9
0. 9000010. 1971410. 160101 2202. 1 2374. 1 -7 . 6 10. 9000010. 2199010. 218691 4662. 1 4982. 1 1. 7
0. 9900010. 1966710. 198301 3084. 1 2980. 1 3. 4 10. 9900010. 2620610. 260491 9104. 1 9042. 1 1. 2
0. 6000010. 2361910. 239261 3084. 1 3196. 1 -3 . 6 10. 6000010. 3069210. 307621 9626. 1 9731. 1 -1 . 9
0. 6900010. 2B 913I0 . 287631 3818. 1 3773. 1 1. 2 10. 6900010. 3984310. 397131 6044. 1 9970. 1 1. 2
0. 7000010. 3404910. 342241 4318. 1 4260. 1 1. 3 10. 7000010. 4139010. 412861 6668. 1 6748. 1 -1 . 2
O. 7900010. 40401 IO. 404731 4996. 1 4879. 1 1. 6 10. 7900010. 4737010. 472601 7289. 1 7234. 1 0. 8
0. 8000010. 4793910. 479321 9968. 1 9906. 1 1. 1 10. B0OOOIO. 9449310. 944491 8629. 1 8700. 1 -o . 9
0. 8900010. 9619010. 998901 6718. 1 6920. 1 2. 9 10. 8900010. 6229810. 620381 9403. 1 9194. 1 2. 2
0. 9000010. 6990210. 697241 7607. 1 7672. 1 -0 . 6 10. 9000010. 7002410. 700491 9403. 1 9701. 1 -3 . 2
0. 9900010. 7764310. 774691 9199. 1 9162. 1 -0 . 0 10. 9900010. 7926610. 797981 11190. 1 11604. 1 -9 . 9
1. 0000011. 0000011. 000001 17441. 1 17977. 1 - 0 .6 11. 0000011. 0000011. 000001 29107. 1 24462. 1 2. 6



YEAR 1966 HOUSEHOLD S IZE  3  I YEAR 1966 HOUSEHOLD S IZE  4
ACTUAL I ACTUAL IE B T M . I ACTUAL I EBT1H. I REBID. I ACTUAL I ACTUAL IE8T1H. I ACTUAL I EBTIM. I REBID. 
X POP. I X AOI | X AOI I •  AOI I t  AOI I X IX  POP. I X AOI I X AOI I •  AOI I *  AO I  I X

0. 0900010. 0076610. 008891 997. 1 692. 1 —16. 0 10. 0900010. 0094910. 010691 790. 1 886. 1 -1 2 . 1
0. 1000010. 0212510. 023231 1098. 1 1116. 1 - 9 . 9 10. 1000010. 0297610. 027291 1394. 1 1389. 1 -2 . 3
0. 1900010. 03 89 B I0 . 041311 1380. 1 1408. 1 -2 . 0 10. 1900010. 0466710. 048001 1740. 1 1724. 1 0. 9
0. 2000010. 0996310. 062421 1608. 1 1643. 1 -2 . 2 10. 2000010. 0709410. 072161 2020. 1 2011. 1 0. 4
0. 2900010. 0861410. 0B 802 I 2064. 1 1993. 1 3. 9 10. 2900010. 1006910. 100B7I 2477. 1 2389. 1 3. 9
0. 3000010. 1199110. 1166BI 2286. 1 2231. 1 2. 4 10. 3000010. 1329310. 132121 2690. 1 2601. 1 1. 8
0. 3900010. 1489110. 148771 2969. 1 2498. 1 2. 7 10. 3900010. 1667910. 166191 2B92. 1 2832. 1 0. 7
o. 4000010. 1890910. 1B420I 2847. 1 2798. 1 3. a 10. 4000010. 2043310. 204081 3124. 1 3197. 1 -1. 1
0. 4900010. 2233610. 222191 2980. 1 2998. 1 0. 7 10. 4900010. 2436810. 243691 3279. 1 3293. 1 -0. 9
0. 9000010. 2699110. 264681 3312. 1 3307. 1 0. 1 10. 9000010. 2897310. 284991 3900. 1 3409. 1 2. 7
0. 9900010. 3100110. 309671 3434. 1 3902. 1 -2 . 0 10. 9900010. 3303910. 3304B I 3717. 1 3823. 1 -2 . 8
0. 6000010. 3986910. 396921 3786. 1 3679. 1 2. 8 10. 6000010. 3776410. 377861 3932. 1 3944. 1 -0. 3
0. 6900010. 4084710. 407861 3879. 1 3969. 1 -2 . 2 10. 6900010. 4274310. 427841 4144. 1 4160. 1 -0. 4
0. 7000010. 4639910. 462881 4288. 1 4284. 1 0. 1 10. 7000010. 4899810. 486191 4840. 1 4893. 1 -0. 3
0. 7900010. 9249110. 924701 4777. 1 4812. 1 -0. 7 10. 7900010. 9483910. 946901 9228. 1 9096. 1 3. 3
0. 8000010. 9990810. 9938BI 9463. 1 9386. 1 1. 4 10. 8000010. 6112010. 607821 9228. 1 9070. 1 3. 0
0. 8900010. 6692910. 663221 9463. 1 9398. 1 1. 2 10. 8900010. 6740110. 672671 9228. 1 939B. 1 -3 . 3
0. 9000010. 7394210. 737661 9463. 1 9799. 1 -6 . 1 10. 9000010. 7374910. 741891 9283. 1 9761. 1 -9 . 0
0. 9900010. 8226910. 827681 6794. 1 7008. 1 -3 . 1 10. 9900010. 8266110. 832041 7418. 1 7904. 1 -1 . 2
1. 0000011. 0000011. 000001 13803. 1 13419. 1 2. 8 11. 0000011. 0000011. 000001 14431. 1 13979. 1 3. 1

YEAR 1966 HOUSEHOLD S IZE  5 I YEAR 1966 HOUSEHOLD 81ZE 6
ACTUAL 1 ACTUALIE8TIN. 1 ACTUAL1 EBTIM. 1 REBID. 1ACTUAL 1 ACTUALIE8TIH. IACTUAL 1 E8TIH. 1 REBID.
X POP. 1 X AO I  1 X AO I  1 •  AO! 1 •  AOX 1 X IX POP. 1 X AOI 1 X A01 I •  AOI 1 «  AOI 1 X
——————— | ----------- —  | ——————— | , — ——— | .——————  | ■— — •«— | —— —— — | - - — ——  | —— ———«. | ,------—-------1 ■ •I ——————
0. 0900010. 0099810. 010821 939. 1 608. 1 -1 2 . 9 10. 0900010. 0100210. 012991 940. 1 678. 1 -2 9 . 6
0. 1000010. 0269010. 02B32I 974. 1 984. 1 -1 . 0 10. 1000010. 02B 33I0 . 031941 986. 1 1021. 1 -3 . 6
0. 1900010. 0484910. 049681 1211. 1 1201. 1 0 .8 10. 1900010. 0916010. 094481 1294. 1 1236. 1 1. 4
0. 2000010. 0738210. 074911 1426. 1 1396. 1 1 10. 2000010. 0783310. 080431 1440. 1 1398. 1 2. 9
0. 2900010. 1026810. 102871 1623. 1 1994. 1 1. 8 10.2900010. 1096710. 109871 1688. 1 1986. 1 6. 1
0. 3000010. 1391710. 134611 1827. 1 1789. 1 2. 3 10. 3000010. 1410010. 140941 1688. 1 1692. 1 2. 1
0. 3900010. 16S82I0. 168291 1892. 1 1893. 1 -0 . 1 10. 3900010. 1749210. 173811 1827. 1 1793. 1 1. 9
0. 4000010. 2068610. 206431 2139. 1 2144. 1 -0 . 3 10. 4000010. 2099110. 208981 1889. 1 1899. 1 -0 . 9
0. 4900010. 2449010. 249091 2139. 1 2174. 1 -1 . 6 10. 4900010. 2491910. 248391 2114. 1 2124. 1 -0 . 9
0. 9000010. 2872010. 289911 2378. 1 2299. 1 3. 9 10. 9000010. 2889210. 28B97I 2121. 1 2169. 1 -2 . 0
0. 9900010. 3301910. 330791 2419. 1 2921. 1 - 4 . 4 10. 9900010. 3327910. 331191 2389. 1 2296. 1 3. 7
0. 6000010. 3773210. 377701 2692. 1 2640. 1 0. 9 10. 6000010. 3770710. 377081 2389. 1 2472. 1 -3 . 7
0. 6900010. 4292910. 426171 2697. 1 2729. 1 -1 . 1 10. 6900010. 4263110. 429881 2693. 1 2629. 1 0. 9
0. 7000010. 4849710. 484991 3333. 1 3284. 1 1. 9 10. 7000010. 4779610. 478671 2761. 1 2844. 1 -3 . 0
0. 7900010. 9490710. 943731 3401. 1 3329. 1 2. 2 10. 7900010. 9396710. 939201 3346. 1 3261. 1 2. 9
0. 8000010. 6099710. 603091 3401. 1 3339. 1 2. 0 10. 8000010. 6017810. 999941 3346. 1 3272. 1 2. 2
0. 8900010. 6660710. 669311 3401. 1 3900. 1 -2 . 9 10. 8900010. 6638910. 6620BI 3346. 1 3348. 1 -0 . 1
0. 9000010. 7312010. 734931 3661. 1 3892. 1 -6 . 3 10. 9000010. 7260010. 730211 3346. 1 3670. 1 -9 . 7
0. 9900010. 8182210. 823091 4B92. 1 4979. 1 -1 . 8 IO. 9900010. 8121010. 817711 4639. 1 4714. 1 -1 . 6
1. 0000011. 0000011. 000001 10220. 1 9946. 1 2. 7 11. 0000011. 0000011. 000001 10124. 1 9822. 1 3. 0



TABLE 2.3

HISTORY OF THE EXPLANATORY VARIABLES.

YEAR UN PCTINC INFL
• ♦ t

67 4. 00 10. 91 3. 2 3 *  * ♦
68 3. 79 10. 97 4. 40 •  • ♦
69 3. 68 11. 13 9. 19 • • ♦
70 9. 29 11. 37 9. 37 t
71 6. 27 11. 29 4. 99 •  * ♦
72 9. 89 11. 11 4. 16 • • ♦
73 9. 11 11. 38 9. 69 •  • ♦
74 9. 89 12. 18 8. 73 • t ♦
79 8 .9 2 12. 18 9 .2 6 * 4 ♦
76 8. 09 12. 23 9. 22 • • ♦
77 7. 41 12. 49 9. 84 • • ♦
78 6. 31 12. 97 8. 49 • • ♦
79 6. 09 13. 81 7 .9 3 • •
80 7. 39 14. 91 8. 98 •  •
81 7. 78 16. 31 11. 40 • •
82 9 .8 2 16. 79 6. 60 • •

♦ ♦ •
3 .3 2 8  6 .1 0 6  8 .9 8 3  11 .861  1 4 .7 39

UN
1967 3. 998 3. 792 3. 682 9. 294 6. 274
1972 9. 887 9. 114 9. 887 8 .9 1 9 8. 093
1977 7. 408 6. 310 6. 094 7. 347 7. 784
1982 9. 819

PCTXNC
1967 10. 908
1972 11. I l l
1977 1 2 .4 8 8
1982 16. 794

1 0 .9 6 7  1 1 .1 2 9  
1 1 .3 7 9  1 2 .1 8 2  
1 2 .9 6 6  13 .811

1 1 .3 6 9  1 1 .2 8 9
12. 189 12. 228 
14. 907  16. 313

INFL
1967 3 .2 2 8
1972 4. 196
1977 9. 844
1982 6. 609

4. 402 9. 149
9. 690 8. 733
8. 494 7. 930

9. 369 4. 986
9. 299  9. 217
8 .9 8 3  11 .401
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TABLE 2.4

PARAMETER EXPECTATIONS AND QUALITATIVE ESTIMATION RESULTS.

Variable UN PCTINC INFL TIME
Parameter A B A B A B A B

Expectation + - + + + +

household
size

1 (-)* (—) (-)» + + - (->*
2 (-)* (-) (+) + (+) (-) (+) (-)
3 (+) (-) (+) + (+) (-) + -
4 + (-) + + (+) (-) + -
5 + (-) (+) (+> (+) (-) (+) (-)
6+ + (-) (-)• + (-)* (-) +

* indicates the sign was contrary to expectations 
parentheses indicate the coefficient was not statistically 
different from 0 at the 5% level.
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table 2.5
TIME-SERIES REGRESSION RESULTS.

B1 is  the in te rcep t.
B2 la  the uneaploy meat rate.

B3 is  the share o f incoae in  dividends and in te re s t. 
B4 is  the in f la t io n  ra te .
B5 is  the time trend.

PARAM A HH SIZE 1 PARAM B HH SIZE 1 PARAM A HH SIZE 2
RSQ 0.7479 RBARSQ 0.6563 RSQ 0.7806 RBARSQ 0.7008 RSQ 0.3530 RBARSQ 0.1177
HHO 0.1451 AAPE 0.8004 RHO 0.1195 AAPE — RHO 0.3659 AAPE 0.8714
B1 1.1106 T-STAT 44.36 B1 -0.0229 T-STAT -2.04 B1 0.9346 T-STAT 37.85
B2 -0.0014 T-STAT -0.45 B2 -0.0000 T-STAT -0.00 B2 -0.0009 T-STAT -0.31
B3 -0.0083 T-STAT -2.15 B3 0.0086 T-STAT 4.97 B3 0.0022 T-STAT 0.57
B4 0.0062 T-STAT 2.98 B4 -0.0023 T-STAT -2.49 B4 0.0015 T-STAT 0.73
B5 -0.0017 T-STAT -0.87 B5 -0.0032 T-STAT -3.59 B5 0.0004 T-STAT 0.22

PARAM B HH SIZE 2 PARAM A HH SIZE 3 PARAM B HE SIZE 3
ESQ 0.6382 RBARSQ 0.5067 RSQ 0.9411 RBARSQ 0.9197 RSQ 0.7909 RBARSQ 0.7149
HHO -.2788 AAPE — RHO 0.4500 AAPE 1.0322 RHO -.0078 AAPE —
B1 -0.0315 T-STAT -3-79 B1 0.7144 T-STAT 28.09 B1 0.0093 T-STAT 1.70
B2 -0.0007 T-STAT -0.74 B2 0.0018 T-STAT 0.59 B2 -0.0002 T-STAT -0.27
B3 0.0053 T-STAT 4.16 B3 0.0064 T-STAT 1.64 B3 0.0024 T-STAT 2.82
B4 -0.0010 T-STAT -1.48 B4 0.0023 T-STAT 1.11 B4 -0.0007 T-STAT -1.64
£5 -0.0013 T-STAT -2.00 B5 0.0051 T-STAT 2.56 B5 -0.0014 T-STAT -3.11

PARAM A HH SIZE 4 PARAM B HH SIZE 4 PARAM A HH SIZE 5
RSQ 0.9782 RBARSQ 0.9703 RSQ 0.9021 RBARSQ 0.8664 RSQ 0.9602 RBARSQ 0.9457
RH0 -.0455 AAPE 0.5719 RHO -.1773 AAPE — RHO -.3311 AAPE 1.0254
B1 0.6906 T-STAT 41.78 B1 0.0259 T-STAT 4.58 B1 0.6775 T-STAT 25.34
B2 0.0105 T-STAT 5.29 B2 -0.0001 T-STAT -0.13 B2 0.0142 T-STAT 4.42
B3 0.0077 T-STAT 3.00 B3 0.0023 T-STAT 2.67 B3 0.0049 T-STAT 1.18
B4 0.0005 T-STAT 0.37 B4 -0.0006 T-STAT -1.37 B4 0.0020 T-STAT 0.90
B5 0.0033 T-STAT 2.50 B5 -0.0020 T-STAT -4.52 B5 0.0043 T-STAT 2.04

PARAM B HH SIZE 5 PARAM A HH SIZE 6 PARAM B HH SIZE 6
RSQ 0.8100 RBARSQ 0.7409 RSQ 0.9809 RBARSQ 0.9740 RSQ 0.8057 RBARSQ 0.7350
RH0 -.1472 AAPE — RHO -.1311 AAPE 0.9067 RHO -.1149 AAPE —
B1 0.0340 T-STAT 3.98 B1 0.5982 T-STAT 24.03 B1 0.0227 T-STAT 2.78
B2 -0.0020 T-STAT -1.97 B2 0.0090 T-STAT 3.02 B2 -0.0012 T-STAT -1.17
S3 0.0015 T-STAT 1.12 B3 -0.0023 T-STAT -0.59 B3 0.0029 T-STAT 2.31
B4 -0.0006 T-STAT -0.85 B4 -0.0007 T-STAT -0.32 B4 -0.0008 T-STAT -1.21
B5 -0.0012 T-STAT -1.71 B5 0.0138 T-STAT 7.01 B5 -0.0017 T-STAT -2.68
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TABLE 2.6

REGRESSION EQUATION FOR FORECASTING FEDERAL INCOME TAX POPULATION BASE. 
(NUMBER OF EXEMPTIONS OTHER THAN AGE OR BLINDNESS)

SEE = 1 .6960 RSQR = 0.9926 RBARSQ = 0.9923 NOBS = 26
RHO = 0.5131 DW = 0.974 AAPE = 0 .79

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
PT 0.866 46 4 1 90 . 3 4 0.946 3786.61 205.3683
TIME 0.655869 12.04 0.054 165.35 15.5000
NEX DEPENDENT V A R IA B LE---  188.11630

DATE ACTUAL PREDIC MISS
IS * IS  + IS A-P *

57 154.6 8 152.38 2.30+*
58 158.19 155.67 2.52
59 161.49 159.85 1.64
60 162.00 163.14 -1 .1 4
61 16 5.30 166.44 -1 .1 4
62 16 8.54 169.73 -1 .1 9
63 171.60 172.15 -0 .5 5
6 4 172.58 175.44 -2 .86
65 176.17 177.86 -1 .6  9
66 179.51 181.15 -1 .6  4
67 182.71 183.57 -0 .86
68 186.55 185.98 0.57
6 9 189.51 188.40 1.11
70 192.33 190.81 1.52
71 196.75 193.23 3.52
72 195.10 195.6 4 -0 .5 4
73 195.09 197.18 -2 .0 9
74 197.57 199.59 -2 .0 2
75 202.05 202.01 0.04
76 205.17 203.54 1.63
77 204.52 205.96 -1 .4 4
78 208.6 8 208.6 4 0 .04
79 213.20 211.44 1.76
80 215.89 214.34 1.55
81 217.87 217.05 0.82
82 217.98 219.6 9 -1 .7 1

IS » IS  + IS Ar-P *
152.379

« • « «

«+
+
• +

»+
» +

+*
+ «
«+
« +

»+
+
+«
*+

+
+»

+«

* ft « #

166.700 181.021 195.342 209.663

TIME = TIME TREND — 1 IN 1955, 2 IN 1956 ETC... 
PT = NONINSTITUTIONAL POPULATION OF U.S.
NEX = IRS REPORTED NUMBER OF EXEMPTIONS.
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TABLE 2. 7
REGRESSION EQUATIONS FOR FORECASTING THE SHARE OF TOTAL POPULATION 

FROM EACH OF THE HOUSEHOLD 81ZE CATEGORIES ( 1- 6+ ) .  
(INCLUDES A FORECAST TO 1995)

SHP0P1-6 - THE SHARE OF POPULATION FROM EACH CATEGORY 
POPO - THE PERCENT OF THE POPULATION 69 YEARS OR OLDER

SEE - 0.4381 RSQR » 0. 9442 RBARSQ » 0. 9402 NOBS = 16
RHO « 0. 4084 DW - l. 183 AAPE - 3. 41 

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN 
INTERCEPT 41.416710 24.99 0.000 974.18 0.0000
POPO -2. 639898 -19.39 -1.600 323.24 9 6548
SHP0P1 DEPENDENT VARIABLE --------------------- 15.92937

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * # # *

67 13. 39 13. 29 0. 10+
68 14. 13 13. 62 0. 51 + #
69 14. 29 13. 79 0. 50 #
70 13. 61 14. 11 -0. 50 * ♦
71 13. 62 14. 44 -0. 82 » +
72 14. 61 14. 76 -0. 15 *+
73 15. 48 15. 26 0. 22
74 15. 95 15. 65 0. 30 *
75 15. 63 16. 14 -0. 51 • +
76 16. 17 16. 66 -0. 49 * +
77 17. 27 17. 07 0. 20 +*
78 17. 93 17. 43 0. 50 *
79 18. 29 17. 77 0. 52 + *
80 18. 17 18. 04 0. 13 ♦
81 18. 22 18. 29 -0. 07
82 18. 11 18. 55 -0. 44 *
83 18. 31 18. 31 0. 00 +
84 18. 63 18. 63 0. 00
85 18. 95 18. 95 0. 00
86 19. 18 19. 18 0. 00
87 19. 42 19. 42 0. 00
88 19. 61 19. 61 0. 00
89 19. 77 19. 77 0. 00
90 19. 94 19. 94 0. 00
91 20. 04 20. 04 0. 00
92 20. 11 20. 11 0. 00
93 20. 12 20. 12 0. 00
94 20. 19 20. 19 0. 00
95 20. 24 20 24 0. 00

IS * IS ♦ IS A-P * • * *
13. 287 14. 767 16. 247" 17. 726 19. 206
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I

TABLE 2.7 (continued)

SEE
RHO

VARIABLE
INTERCEPT
POPO
SHP0P2

0 1837 RSGR =* 0. 9830 RBARSQ * 0 9818 NOBS = 16 
O 0600 DW » 1 880 AAPE * 0. 79

REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
38 735923 55. 64 0 000 1390 40 0 OOOC
-2. 049074 -28. 48 -1 044 667 79 9 6548

DEPENDENT VARIABLE - - --------------- 2 8. 95250

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *

67 16. 96 16 90 0 06+
68 17. 24 17. 16 0. 08 +
69 17. 50 17. 29 0 . 21 +*
70 17. 48 17. 54 —0 . 06 +
71 17. 60 17 80 -0 . 20
72 18. 08 18. 05 0 03
73 18. 67 18. 43 0. 24 + *
74 18. 39 18. 74 -0. 35 * +
75 19. 17 19. 12 0. 05 +
76 19. 35 19. 52 -0 17 *■+
77 19. 71 19. 84 -0 13
78 2 0 . 11 2 0. 12 -0 . 01 +
79 2 0. 22 20. 38 -0 . 16 * ♦
80 20. 46 20. 59 -0 13 # +
81 21. 05 20. 78 0 27 *
82 21. 25 20 98 0. 27 + *
83 20. 96 20. 96 0. 00 +
84 2 1. 10 2 1. 10 0. 00 ♦
83 21. 32 21 32 0 . 00
86 21. 48 21. 48 0 . 00
87 21. 67 21. 67 0. 00 +
88 2 1. 81 21 81 0. 00
89 21. 94 21. 94 0. 00 ♦
90 2 2. 06 2 2. 06 0 . 00 ♦
91 22. 14 22. 14 0. 00 +
92 2 2. 20 2 2. 20 0. 00
93 2 2. 21 2 2. 21 0 . 00 +
94 2 2. 26 2 2. 26 0. 00 ♦
95 22. 30 22. 30 0 . 00

IS * IS ♦ IS A-P *
16. 901

* ♦ # ♦
18.050 19.199 20.347 21.496
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TABLE 2.7 (continued)

see -
RHO - 

VARIABLE 
INTERCEPT 
POPO 
SHP0P3

0 1559 
0. 0981

RSQR
DU

0 9695 RBARSQ = 
1 . 8 2 4  AAPE -

0. 9673
0 73

NOBS = 16

REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL
28. 444153
-1 287094

48 15
-2 i oe

0 000 
-O. 776

1190 61 
472 27

DEPENDENT VARIABLE - - - - - -

MEAN 
0. 0000 
9 6548 
16. 01749

DATE ACTUAL PREDIC MISS
IS * IS ♦ IS A-P *

67 14. 79 14. 73 0 . Qo+
68 14. 85 14 89 -0. 04
69 14. 77 14 98 -0 . 2 1*
70 15. 01 15. 13 -0 . 12
71 15. 46 15 29 0 17
72 15. 46 15. 45 0 01
73 15. 94 15 69 0 25
74 15. 93 IS 88 0. 05
75 16. 16 16. 12 0. 04
76 16. 31 16 38 -0 07
77 16. 59 16. 58 0 . 01
78 16. 40 16 75 -0. 35
79 16. 89 16 91 -0 . 02
80 17 15 17. 05 0. 10
81 17. 40 17 17 0 23
82 17 17 17 29 -0 . 12
83 17. 26 17 26 0. 00
84 17. 37 17. 37 0 . 00
85 17. 50 17 50 0 . 00
86 17. 61 17 61 0 00
87 17. 72 17. 72 0 . 00
88 17. 81 17 81 0 . 00
89 17. 89 17 89 0. CO
90 17. 97 17. 97 0. 00
91 18. 02 18. 02 0 . 00
92 18. 05 18. 05 0 . 00
93 18. 06 18. 06 0 . 00
94 18. 09 18 09 0. 00
95 18. 12 18. 12 0 . 00

IS * IS + IS A-P *
14 729 15.451 16.172 16.894 17.615
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TABLE 2.7 (continued)

SEE
RHO

V A R IA B L E
IN T E R C E P T
POPO
S H P 0P 4

0 240? RSQR = O 9262 RBARSQ = 0 920*9  NOBS = 
0. 2303 DW »  1. 53* AAPE »  0 99 

R E G R E S -C O E ^ T -V A L U E  E L A S T IC IT Y  M E X PLAV A L  
32 240360 35. 34 0. 000 849 84 
-1 249220 -13. 25 - 0  598 268.03 

DEPENDENT V A R IA B L E  -----------  ------  -

16

0 0000 
<9 o 5 4 8  

2 0  1 7 9 3 7

DATE ACTUAL PREDIC MISS
IS » IS + IS A-P * * « * *

67 18.84 18 . 93 —0. 09 #+
68 18.74 19. 09 -0 35* +
69 19.00 19. 17 -0. 17 * +
70 19.55 ' 19. 32 0. 23 4* *
71 19.53 19. 47 0 . 08 4- *

72 1992 19. 63 0 . 2* + *
73 19.72 19 86 - 0  Id 4  4-

74 19.94 20. 05 -0 . 11
75 2 0.67 20 28 0. 3° ♦ ♦
76 30.90 20 53 0 3 'T 4- *
77 20.73 20. 72 0. 01 4-

78 2 0 75 20. 89 -0. 14 * +
79 21.08 21. 05 0. 03
80 20. 93 21 18 -0. 25 # ♦
81 20.94 21 30 -0 36 * 4-

82 21.61 21. 42 0 19 +•
83 21.44 21. 44 0. 00 4>

84 21.50 21. 50 0 00 4

85 21.63 21. 63 0. 00 4-

86 21.72 21. 72 0 00 V
87 21.83 21. 83 0 00 4

98 21.92 21. 92 0. 00 ' 4-

89 22.00 22. 00 0 00 4

90 22.08 22. 08 0 00 4

91 22. 12 22. 12 0 00 ■4

92 22. 16 22. 16 0. 00 +■
93 22. 16 22 16 0. 00 +
94 22. 19 22 19 0. 00 4*

95 22.22 22. 22 0 00 4-

IS * IS + IS A-P *
IS 740

* ■*
1? 480 20 221

* *
20 961 21 0̂2
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TABLE 2.7 (continued)

SEE
RHO

variable
INTERCEPT
POPO
SHP0P5

0. 1734 RSQR = 0 9713 RBARSQ “ 0 9693 NOBS = 16 
0. 1669 OW » 1. 667 AAPE - 0 98
REQRES-COEP T-VALUE ELASTICITY MEXPLAVAL MEAN

-0 381119 -0.87 0 000 2 69 0 0000
1 495678 21 77 1 042 490 36 ? 6548

DEPENDENT VARIABLE ----- - ----- - 13 85937

DATE ACTUAL PREDIC MISS
IS* IS♦ IS A-■p *

67 15.34 15.36 -0. 02
68 15.06 15 17 -0 11
69 1474 15.07 -0.33
70 14.93 14.89 0.04
71 15.05 14.70 035
72 1471 14 52 0. 19
73 14.06 14.24 -0 18
74 14.05 14.02 o.03
75 13.77 1374 003
76 13.69 13.44 025
77 13. 17 13.21 ' -0.04
78 1291 13.01 -0 10
79 12.72 12.82 -0. 10
80 1276 1266 0 10
81 12.63 12.52 0. 11
82 12. 16 12.38 -0. 22
83 12.37 12.37 0.00
84 12.28 12.28 000
85 12.13 12. 13 0.00
86 12.01 12.01 0.00
87 11.88 11.88 0.00
88 11.77 11.77 000
89 11.68 11.68 0.00
90 11.59 11.59 0.00 +
91 11.53 11.53 0.00 +
92 11.49 11.49 0.00+
93 11.48 11.48 0.00+
94 11.45 11.45 000+
95 11.42 11.42 000+

IS* IS IS A-P *

*+
*

11. 416 12.254 13.093 13.931 14 770
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TABLE 2.7 (continued)

SEE
RHO

VARIABLE
INTERCEPT
POPO
SHP0P6

0 2554 RSQP = 0 9957 RBARSQ * 0 9954 NOBS * 16 
0 1002 DW = 1.800 AAPE = 1 36
RECPES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
-40. 1784̂3 -4i 5i o 000 1013.80 0.0000
5 721986 57.20 3 667 1432 11 9.6548

DEPENDENT VARIABLE - - - - - -  15.06625

DATE ACTUAL PREDIC MISS
IS* IS+ IS A--p * * * * *

67 20.68 20.79 -011
68 19.98 20.07 -009 +
69 19.71 1970 001 +
70 1942 1901 041 +■*
71 18.73 18.30 0.43 +#
72 1722 17.60 -0.38 #
73 16.12 16.52 -040 ■*+
74 15.75 15.67 008
75 14.59 14.61 -002
76 13.58 1347 011
77 12.52 12.58 -0.06
78 11.90 11.82 0.08
79 10.80 11.08 -0.28 #+
80 10.53 10.50 0.03 +•*
81 9.75 995 -020
82 978 9.39 039 +*
83 9.55 955 000
84 9.06 9.06 0.00 ■¥
85 845 845 000
96 8.00 8.00 000 +
97 749 7.49 0.00 +
88 7.08 7.08 0.00 +
89 6.73 673 0.00 + ,
90 6.38 6.38 000 +
91 6.16 616 000 +
92 6.01 6.01 000+
93 5.98 598 0.00+
94 5.84 5.84 000+
95 5.72 5.72 0.00+

IS* IS IS A--p * * * * *
S. 718 8.926 12.133 15.341 18.549
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TABLE 2. 8

REGRESSION EQUATIONS FOR FORECASTING THE SHARE OF TOTAL AGI 
FROM EACH OF THE HOUSEHOLD SIZE CATEGORIES <l-6+>.

(INCLUDES A FORECAST TO 1995)

SHINCI—6 - SHARE OF INCOME FROM EACH CATEGORY.
POPO ■ THE PERCENT OF THE POPULATION 65 YEARS OR OLDER

SEE » 0. 3727 RSQR » 0. 9713 RBARSO » 0. 9693 NOBS » 16
RHO - 0.6137 DU - 0.773 AAPE ® 1.63

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 49. 988019 35. 39 0. 000 851. 08 0 0000
POPO -3. 178889 -21. 78 -1 591 490 59 9. 6548
SHINCI DEPENDENT VARIABLE --- 19.29643

DATE ACTUAL PREDIC MISS
IS* IS+ IS A-P *

67 16.60 16. 11 048+
68 1702 16.52 0 51
69 17.04 16.72 0.32
70 17.04 17. 21 -0.07
71 16.94 17 50 -0. 56
72 17.79 17.89 -0. 10
73 18.07 18.49 -0.42
74 19.OO 18.96 0.04
75 19.02 19.55 -0. 53
76 19.58 20. 18 -0.60
77 20.52 20.68 -0. 15
78 21. 13 21. 10 0.02
79 21.73 21.51 0.22
80 21.98 21.84 0. 15
81 22.52 22. 14 0.38
82 22.77 22.45 0.32
83 22.58 22.58 0.00
84 22.76 22.76 0.00
85 23.05 23.05 0.00
86 23.27 23.27 0.00
87 23.53 23.53 0.00
88 23.75 23.75 0.00
89 23.94 23.94 0.00
90 24. 13 24 13 0.00
91 24.25 24.25 0.00
92 24.33 24.33 0.00
93 24.34 24.34 0.00
94 24.43 24.43 0.OO
95 2449 24.49 0.00

IS* IS♦ IS A-P *

♦
*  . +

+*

*  •» *  *
16.114 17.896 19.679 21.461 23.243
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TABLE 2.8 (continued)

SEE
RHO

VARIABLE
INTERCEPT
POPO
SHINC2

0. 2374 RSQR = 0. 9599 RBARSQ » 0. 9370 NOBS
0.1876 DW » 1.625 AAPE » o. 66

RECRES-COEF T-VALUE ELASTICITY MEXPLAVAL 
43.821184 46 71 0.000 1205.54 
-1 701729 -10.30 -0.600 399 31

DEPENDENT VARIABLE

MEAN
0 0000 
9. 6948 

27 39130

* 16

DATE ACTUAL PREDIC MISS
IS * IS ♦ IS A-P * * * * *

67 25. 72 25. 69 0. 03+
66 25. 90 25. 90 -0. 01 ♦
69 26. 38 26. 01 0. 37 *► *
70 25. 96 26. 22 -0. 26 * ♦
71 26. 36 26. 43 -0. 07 ♦
72 26. 62 26. 64 -0. 02 ♦
73 27. 30 26. 96 0. 35 *
74 27. 01 27. 21 -0. 20 * +
73 27 58 27. 53 0. 06 +
76 27. 63 27 87 -0. 23 * +
77 27. 97 26. 13 —0. 16 *
76 28. 20 28. 36 -0. 16 •*+
79 28. 31 26. 58 -0. 27 * ♦
60 28. 62 28. 75 -0. 13 * +
61 29. 13 28. 91 0. 22 + *
62 29. 56 29. 08 0. 48 + *
63 29. 13 29. 13 0. 00 ♦
64 29. 19 29. 19 0. 00 •¥
65 29. 36 29. 36 0. 00
86 29. 49 29. 49 0 00 ♦
87 29. 65 29. 65 0. 00 +
88 29. 77 29. 77 0. 00 ♦
89 29. 87 29. 87 0. 00 ♦
90 29. 98 29. 98 0. 00 ♦
91 30. 04 30. 04 0. 00 ♦
92 30. 08 30. 08 0. 00 ♦
93 30. 09 30. 09 0. 00
94 30. 14 30. 14 0. 00
95 30. 17 30. 17 0. 00

IS # IS + 18 A—P * * •
25. 666 26. 642 27. 596

* »
28. 550 29. 504
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TABLE 2.8 (continued)

SEE
RHO

VARIABLE
INTERCEPT
POPO
SHINC3

0. 1496 RSQR * 0 4559 RBARSQ = 0 4170 NOBS = 16 
0 1349 DU « 1.730 AAPE » 0 69

RECRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
18 604426 33 71 0. 000 806. 98 0 0000
-0.195297 -3.42 -0.113 35.57 9.6948

DEPENDENT VARIABLE--------------------- 16 7IBS?

DATE ACTUAL PREDIC MISS
IS * IS ♦ IS A-P *

67 16. 57 16. 52 0. 04
66 16. 42 16. 55 -0 13
69 16. 29 16. 56 -0. 27*
70 16. 53 16. 58 -0. 05
71 16. 82 16. 61 0. 21
72 16. 59 16. 63 -0. 04
73 16. 90 16. 67 0. 23
74 16. 77 16. 70 0. 07
79 16. 83 16. 73 0. 10
76 16. 88 16. 77 0. 11
77 16. 79 16. 80 -0. 01
78 16. 59 16. 83 -0. 23
79 16. 93 16. 86 0. 08
80 16. 91 16. 87 0. 03
81 16. 94 16. 89 0. 05
82 16. 73 16. 91 -0. 18
83 16. 88 16. 88 0. 00
84 16. 92 16. 92 0. 00
85 16. 94 16. 94 0 00
86 16. 96 16. 96 0. 00
87 16. 98 16. 98 0. 00
88 16. 99 16. 99 0. 00
89 17 00 17. 00 0. 00
90 17 02 17. 02 0. 00
91 17. 02 17 02 0. 00
92 17 03 17. 03 0. 00
93 17. 03 17. 03 0. 00
94 17. 03 17 03 0. 00
95 17. 04 17. 04 0. 00

IS * IS ♦ IS A-P * *  *  *  *

16. 290 16. 449 16. 608 16. 767 16 927
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TABLE 2.8 (continued)

SEE « 0. 1964 RSQR » 0. 3949 RBARSQ * 0. 3516 NOBS - 16
RHO - 0.4144 DU ■ 1.171 AAPE * 0.86 

VARIABLE RECRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 20. 255278 27. 22 0. 000 634. 26 0 0000
POPO -O 232433 -3. 02 -O. 125 28 55 9 6548
SHINC4 DEPENDENT VARIABLE ----------------- - 18.01118

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P * * * *

67 17. 71 17. 78 -0. 07 * +
68 17. 54 17. 81 -0. 27* ♦
69 17. 60 17. 82 -0. 22 * +
70 18. 09 17. 85 0. 23 + #
71 17. 90 17. 88 0 02
72 18. 02 17. 91 0. 11 + *
73 17. 87 17. 95 -0. 08 * +
74 17 99 17. 99 0. 01
75 18. 33 18 03 0. 30 ♦
76 18. 33 18. 08' 0. 25
77 18. 19 10 11 0. 08 ■f #
78 18. 27 18. 14 0. 13 *■
79 18. 28 18. 17 0. 10 ■¥
80 18. 17 18. 20 -0. 02
81 17. 82 18. 22 -0. 40 * *■
82 18. 06 18. 24 -0. 18 # +
83 18. 16 18. 16 0. 00 +
84 18. 22 18. 22 0. 00
85 18. 27 18. 27 0. 00
86 18. 29 18. 29 0 00
87 18. 32 18. 32 0. 00
88 18. 33 IS. 33 0. 00
89 18. 35 18. 35 0. 00
90 18. 36 18. 36 0. 00
91 18. 37 18. 37 0. 00
92 18. 38 18. 38 0. 00
93 18. 38 18. 38 0. 00
94 18. 39 18. 39 0. 00
95 18. 39 18. 39 0. 00

IS • IS + IS A-P * * * *
17.541 17.722 17.903 18.083 18.264
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TABLE 2.8 (continued)

SEE
RHO

VARIABLE
INTERCEPT
POPO
SHINC3

0. 1648 RSQR ■ 0. 9818 RBARSQ = 0. 980S NOBS » 16 
0. 6879 OU • 0. 629 AAPE « 1. 26

REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
-6.711601 -10.74 0.000 204.09 0 0000
1.772066 27.49 1.643 640.46 9.6348

DEPENDENT VARIABLE--------------------- 10. 39736

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P #

67 11. 93 12. 17 -0. 22
68 11. 86 11. 93 -0. 08
69 11. 66 11. 83 -0. 17
70 11. 62 11. 62 0. 00
71 11. 36 11. 40 0. 16
72 11. 30 11. 18 0. 12
73 10. 84 10. 83 -0. 01
74 10. 67 10 38 0. 09
73 10. 36 10 26 0. 11
76 10. 08 9. 90 0. 18
77 9. 83 9. 63 0. 23
78 9. 30 9. 39 0. 11
79 9. 13 9. 16 -0. 03
SO 9. 00 8. 98 0. 02
81 8. 71 8. 81 -0 10
82 8. 24 8. 64 -0. 40
83 8. 40 8. 40 0. 00
84 8. 33 8. 33 0. 00
83 8. 22 8. 22 0. 00
86 8. 12 8. 12 0. 00
87 7. 99 7 99 0. 00
88 7. 88 7 88 0. 00
89 7. 79 7 79 0. 00
90 7. 69 7. 69 0. 00 «•
91 7. 63 7. 63 0. 00 +
92 7. 38 7. 38 0. 00+
93 7. 38 7. 38 0. 00+
94 7. 33 7 33 0 00-*-
95 7. 30 7. 30 0. 00+

IS * IS + IS A-P *

+■*

7.499 8.493 9.488 10.482 11 476
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TABLE 2.8 (continued)

SEE
RHO

VARIABLE
INTERCEPT
POPO
SHINC6

0.1429 RSQR « 0.9963 RBARSQ «* 0.9963 NOBS ■ 16 
0. 2165 DM - 1. 567 AAPE « 1 34

REORES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
-25. 955564 -47. 92 O 000 1184 59 O OOOO

3 536092 63.18 4.171 1591.44 9 6548
DEPENDENT VARIABLE ------------------------ 8 18475

DATE ACTUAL PREDIC m s s
IS * IS «• IS A-P * * *  # *

67 11. 45 11. 72 -0. 27 *
68 11. 25 11. 28 -0. 02 +
69 11. 02 11. 05 -0. 03 ♦
70 10. 76 10. 62 0. 14
71 10. 43 10. 18 0. 25 -
72 9 68 9 75 -0 07 •*+
73 9. 02 9! 09 -0. 06 *
74 8. 55 8. 56 -0 01
75 7. 87 7. 90 -0 03
76 7. 49 7. 20 0. 29 +*
77 6. 67 6. 65 0. 02 +
78 6. 31 6. 18 0. 14 ♦
79 5. 62 5. 72 -0. 10
80 5. 32 5. 36 -0. 04
81 4. 87 5. 02 -0. 15
82 4. 63 4. 68 -0 05
83 4. 74 4 74 0. 00 ♦
84 4. 47 4. 47 0. 00 ♦
85 4. 10 4. 10 0 00
86 3. 82 3. 82 0 00
87 3. 50 3. 50 0. 00 +
88 3. 25 3. 25 0. 00 ♦
89 3. 03 3. 03 0. 00 ♦
90 2. 81 2. 81 0. 00 ♦
91 2. 68 2. 68 0. 00 +
92 2. 59 2. 59 0. 00«- ■*
93 2. 57 2. 57 0. 00*
94 2. 48 2. 48 0. 00+
95 2. 41 2. 41 0. OO*

IS * IS + IS A-P * * • * •
2. 408 4. 390 6. 372 8. 355 10. 337
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TABLE 2.9

REGRESSION EQUATION FOR FORECASTING THE AVERAGE HOUSEHOLD SIZE
IN THE SIX AND OVER CATEGORY.

SEE = 0.0189 RSQR = 0 . 9528 RBARSQ = 0.9491 NOBS = 15
RHO = 0.2540 DW = 1.492 AAPE = 0 .24

VARIABLE REGRES-■COEF T- VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 5 .492552 73 .05 0.000 1928.42 0.0000
YNG 3.50 87 45 16 .20 0.181 360.20 0.3463
HHZ6 DEPENDENT V A R IA B LE ------------------- 6.70760

DATE ACTUAL PREDIC MISS
IS • IS  + IS A-P * ft •  ft

68 6.81 6.82 -0.01 *
69 6.84 6.81 0.03 +
70 6.82 6.80 0.02 +
71 6 .7 8 6 .7 9 -0.01 »+
72 6 .7 8 6.77 0.01 + »
73 6 .7 4 6.76 -0 .0 2 # +
74 6.71 6 .7 4 -0 .0 2 * +
75 6 .73 6 .72 0.01 +*
76 6.70 6 .70 0.01 +»
77 6.65 6.67 -0 .0 2 * +
78 6 .63 6 .65 -0 .0 2 •  +
79 6.61 6.63 -0 .0 2 - « +
80 6.61 6.61 0.00 +
81 6.61 6 .5 9 0.02 + «
82 6 .5 8 6 .57 0.02 + »

IS  « IS  + IS A-P * « ft ft ft
6 .525 6 . 592 6.66 0 6 . 727 6 .7 !

YNG = PERCENTAGE OF PERSONS AGED 16 AND UNDER IN POPULATION 
HHZ6 = AVERAGE SIZE OF HOUSEHOLD IN THE SIX AND OVER CATEGORY 
(HHZ6 GOES TO 6 .5  BY 1995 IN A TYPICAL FORECAST)
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TABLE 2.10 
POPULATION AND INCOME DISTRIBUTION 

BY VENTILE AND HOUSEHOLD SIZE -  1 981.

Exemptions O ther than Age o r B lind ness  i n  Thousands 
Household S ize  1 2 3 4 5 6 TOTAL

V e n t i l
1 2588.8 1582.8 1584 .8 1811.1 1412.4 1813.6 10793.6
2 1632.9 1358.2 1490 .4 1788.4 1585 .3 2938.3 10793.6
3 1614.4 1239.0 1570.1 1968.7 1767.1 2634.3 10793.6
4 1573.8 1284.0 16 47 .5 2160.8 1879.4 2248.2 10793.6
5 1538.6 1343.3 1730.0 2332.6 1956 .7 1892.4 10793.6
6 1521.2 1411.3 1792.6 2491.2 1986 .9 - 1590 .3 10793.6
7 1514.5 1488.8 1850 .9 26 26 .4 1973.1 1339.9 10793.6
8 1520.1= 1576 .6 1905.4 2737.1 1920.0 1134.5 10793.6
9 1534.2 1679.9 1956 .7 2820.3 1835.3 967.2 10793.6

10 1566 .5 1800.1 2009.5 2872.0 1726 .5 818.9 10793.6
11 1608.2 1939.7 2056 .6 2890.2 1596 .8 702.0 10793.6
12 1671.5 2102.7 2106.6 2862.7 1449.6 600.5 10793.6
13 1752.9 2293.4 2144.5 2792.0 1294.2 516.7 107 93.6
14 1855.4 2518.8 2179.5 2672.4 1139.2 428.3 10793.6
15 1988.1 277 4.5 2193.5 2492.5 972.6 372.4 10793.6
16 2156.1 3085.6 2178.7 2258.8 820.1 294.2 10793.6
17 2383.5 3431.3 2119.8 1954.2 663.2 241.6 10793.6
18 26 80 .2 3827.7 1982.4 1594.8 519.8 188.7 10793.6
19 3100.8 4216 .3 1727.2 1234.9 383.6 130.7 10793.6
20 3624.2 4459.2 1334.7 875.1 329.2 171.2 10793.6

TOTALS 39425.8 45413.0 37561.4 45236.4 27210.9 21024.1 215871.4

A d jus ted  Gross Income in  M il l io n s  o f  D o lla rs .
Household S ize  1 2 3 4 5 6 TOTAL

V C U U M  > 

1 713.9 1010.7 1000.3 1157.2 940.8 1277.4 6100.3
2 2578.5 2273.6 2459.2 2973.8 2534.1 46 01 .1 17420.2
3 366 8.3 2875.7 3581.9 4489.5 4018.4 5938.6 24572.5
4 4484.4 3650.5 4648.6 6135.1 5308.8 6337.7 30565.2
5 5124.7 4489.9 5784.4 7785.6 6521 .6 6293.8 35999.9
6 5771 .8 5399.1 6 859.3 9524.3 7 5 87 .4 6058.5 41200.4
7 6545.3 6399.2 7950.8 11276.9 847 8.0 5745.0 46395.3
8 7243.5 7512.2 9101.6 130 80.1 916 9.5 5407.5 51514.4
9 8096 .8 8862.1 10317.2 14854.8 9669.9 5083.0 56 883.7

10 9066 .7 10457.8 11633.2 16649.5 9995 .0 47 45.7 62547.9
11 10247.0 12341 .1 13092.4 18376 .0 10142.7 4456 .8 6 86 56 .0
12 11658.4 14670.4 146 86 .0 19981 .5 10108.1 4180.0 75284.3
13 13455.6 17630.1 16 47 9.8 21438.5 9928.5 3945.2 82877.7
14 15760.6 21391.1 184 95.7 2266 4.6 96 44.0 3637.2 91593.0
15 18787 .4 26 258.9 20721 .7 23525.1 9178.3 3 482 .9 101954.2
16 23 020.0 32917.8 23 227.5 24025.3 8704.9 3136.2 115031.7
17 29227.3 42142.5 25968.1 23900.1 8085 .7 2929.8 132253.4
18 39217.3 55976 .6 28882.8 23171.3 7481 .1 2677.9 157 406 .9
19 58203.6 78911.7 31984.0 22567.6 6 921 .7 2207.5 200796.0
20 129084.5 166316.5 46712.4 31789.7 12361.1 5797.5 392061.7

TOTALS 401955.6 521487.2 303586 .8 319366.4 156779.5 87939.2 1791114.1
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CHAPTER 3 

THE INQDIC-JIX-MQDEL.

T h is  c h a p te r  d e s c r ib e s  a p ro c e d u re  d e ve lo p e d  f o r  m o d e lin g  th e  

fe d e ra l income ta x . The procedure i s  dependent on and c o n s is te n t  w i th  

th e  incom e d i s t r i b u t i o n  m odel described  i n  th e  p rev ious chap te r. The 

in c o m e  t a x  m o d e l g e n e r a te s  f o r e c a s t s  o f  th e  t o t a l  am oun t and 

d i s t r i b u t i o n  o f  ta x e s . These data as w e ll as fo re c a s ts  o f  the  amount 

and d is t r ib u t io n  o f d isposab le  income are  used i n  th e  In fo rum  model.

The techn ique used to  e s t im a te  th e  s iz e  d i s t r i b u t i o n  o f  AGI has 

been  d e s c r ib e d  i n  C h a p te r  2 .  As i t  e n t e r s  th e  ta x  m ode l, th e  

d is t r ib u t io n  i s  d e fin e d  i n  term s o f  tw en ty  e q u a lly  p o p u la te d  v e n t i l e s  

c o n ta in in g  p e rs o n s  fro m  a l l  s ix  h o u s e h o ld  s iz e s .  The method y ie ld s  

e s tim a te s  f o r  th e  t o t a l  d o l la r  amount o f  AGI f o r  each v e n t i l e ,  th e  

d o l l a r  am oun t o f  AGI a c c ru in g  t o  each h o u s e h o ld  s iz e  w i t h in  each 

v e n t i le ,  and th e  number o f persons from  each household s iz e  w i t h in  each 

v e n t i l e .  The v e n t i le s  are  arranged in  ascending o rd e r acco rd ing  to  per 

c a p ita  income, so th a t  a person fro m  h o u se h o ld  s iz e  f i v e  w i th  f a m i ly  

incom e o f  f i f t y  thousand i s  i n  th e  same v e n t i le  as a s in g le  person w ith  

a ten  thousand d o l la r  income. The income d i s t r i b u t i o n  so d e f in e d  f o r  

the  ye a r 1981 is  shown i n  ta b le  2 .1 0 . W hile the  data a re  c a lc u la te d  and 

a r ra n g e d  i n  v e n t i l e s ,  each  h o u s e h o ld  s iz e f s c o n t r ib u t io n  to  i t s  

v e n t i l e 1 s in c o m e  and p o p u la t io n  a r e  c a lc u la t e d  and  m a in ta in e d  

s e p a r a te ly .  In  o th e r  w o rd s , th e  h o u s e h o ld  s iz e s  a re  combined w h ile  

be ing  kep t t ra c k  o f  s e p a ra te ly .

H ouseho ld  s iz e s  a re  k e p t s e p a ra te  b e c a u s e  t a x  l i a b i l i t y  i s  

c a lc u la te d  on th e  b a s is  o f  h o u se h o ld  incom e. An es tim a te  o f average
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A.

household  incom e i s  o b ta in e d  f o r  120 g ro u p s . These 120 g ro u p s  a re  

homogeneous i n  th a t  they c o n ta in  people from  the  same household s iz e  and 

i n  th e  same v e n t i l e .  The average household income f o r  these groups i s  

o b ta in e d  by d iv id in g  t h e i r  t o t a l  incom e by number o f  p e o p le  and th e n  

m u lt ip ly in g  by household s iz e . These average household incomes a re  then 

a p p lie d  to  the  ta x  law s to  o b ta in  ta x  l i a b i l i t i e s  and a f te r - t a x  incomes. 

The ta x  la w s  a p p lie d  a re  the  ra te  schedules, the  earned income c r e d it ,  

( a l l  incom e a t  th e  lo w e r  end o f  th e  d i s t r i b u t i o n  i s  assumed t o  be 

" e a r n e d , " )  th e  p e rs o n a l e x e m p tio n  am ount, the  standard  deduction , o r 

ze ro  b ra cke t amount, and an a b b re v ia te d  way to  a c c o u n t f o r  a l l  o th e r  

p ro v is io n s  such as ite m iz e d  deductions.

A p p ly ing  th e  Tax Laws.

The f i r s t  s tep  i s  to  conve rt average AGI from  each group to  ta x a b le  

income. The average per household AGI f o r  each household s iz e  and each 

v e n t i l e  i s  f i r s t  re d u ce d  by th e  h o u s e h o ld  s iz e  t im e s  th e  p e rs o n a l 

exem ption amount. T h is  amount i s  $1,000 per exem ption i n  1 984, and i s  

in d e x e d  to  i n f l a t i o n  b e g in n in g  i n  1 985 . (F o r  example, the  personal 

exem ption amount was $1,040 in  1 985 . )  The amount r e s u l t in g  fro m  th e  

s u b t r a c t io n  i s  c a l le d  ta x a b le  income and i s  a p p lie d  to  th e  le g is la te d  

ta x  ra te  schedule . The procedure used takes  the  average incom e i n  th e  

v e n t i le  and f in d s  th e  a p p ro p ria te  le g is la te d  ta x  b ra c k e t, and c a lc u la te s  

th e  t a x  f ro m  th e  I n t e r n a l  Revenue S e rv ic e  ta x  t a b le .  The ta x e s  

c a lc u la te d  i n  t h i s  manner w i l l  be r e fe r r e d  t o  as " s ta n d a rd "  ta x e s  

because th e y  a re  th e  taxes th a t  would be pa id  on th e  average income i f  

the  s tandard  d e d u c tio n  w e re  ta k e n  and no adva n ta ge  was ta k e n  o f  any 

o th e r s p e c ia l p ro v is io n s  i n  th e  ta x  la w . Note th a t  as o f  y e t ,  th e re  has
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n o t been any a tte m p t to  ta k e  in t o  a c co u n t ite m iz e d  d e d u c tio n s , ta x  

c r e d its ,  o r o th e r s p e c ia l p ro v is io n s  i n  th e  ta x  code. These ad justm ents 

w i l l  be made la t e r .

Fo r th e  g ro u p s  i n  th e  h o u s e h o ld  s iz e  o f  one, th e  s in g le  r a t e  

s c h e d u le , IRS s c h e d u le  X, i s  a p p lie d ,  w h ile  the  m a rrie d  f i l i n g  jo in t  

s c h e d u le , IRS s c h e d u le  Z, i s  a p p l ie d  t o  th e  r e m a in in g  r e t u r n s .  

T axp aye rs  who a re  m a rrie d  but f i l e  separa te  re tu rn s  a re  s u b je c t to  the  

h ig h e r ra te s  o f  schedule X, but these o n ly  am ounted to  1 .2  p e rc e n t o f  

ta x  r e tu r n s  i n  1982, and th e re fo re  are  t re a te d  as i f  they f i l e  j o i n t l y .  

Q u a lify in g  widows and w id o w e rs  a c c o u n t f o r  le s s  th a n  0 .2  p e rc e n t o f  

r e tu r n s ,  and a re  t r e a te d  as s in g le .  The o th e r f i l i n g  s ta tu s ,  head o f 

household, accounts f o r  about n ine  percent o f  re tu rn s .  T h e ir  ta x  r a te  

s c h e d u le  (s c h e d u le  Y) i s  lo w e r  th a n  th e  s in g le  ra te s  but h ig h e r than 

m a r r ie d  r a te s ,  b u t because th e  r e p o r te d  d a ta  d o n 1 t  s u f f i c i e n t l y  

d is t in g u is h  heads o f  h o u se h o ld  by household s iz e  and income in te r v a l ,  

they are  assumed to  pay th e  s l i g h t l y  . lo w e r ta x  r a te s  i n  th e  m a rr ie d  

schedule .

For lo w  incom e househo lds , the  earned income c r e d i t  i s  su b tra c te d  

from  ta x  l i a b i l i t y .  I t  i s  assumed f o r  the  purposes o f  t h i s  m odel t h a t  

a l l  incom e i s  e a rn e d  when c a lc u la t in g  th e  ea rned  incom e c r e d i t .  A 

p o lic y  s im u la tio n  le v e r  i s  b u i l t  i n  h e re , where a d d i t iv e  c r e d i t s  o r  

s u rc h a rg e s  w h ic h  change ta x  l i a b i l i t y  by a f i x e d  d o l l a r  amount per 

r e tu r n ,  and m u l t i p l i c a t i v e  c r e d i t s  o r  s u rc h a rg e s  w h ic h  change t a x  

l i a b i l i t y  by a f i x e d  percentage o f o r ig in a l  ta x  l i a b i l i t y  can be added 

to  the  s tandard  ta x  l i a b i l i t i e s .

The s tandard  taxes  must then  be converted  to  e f fe c t iv e  taxes , which 

are  the  e s tim a tes  o f  a c tu a l ta x  l i a b i l i t y  from  each g ro u p . T h is  s te p
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r e la x e s  th e  a ss u m p tio n  t h a t  th e  s ta n d a rd  d e d u c tio n  i s  ta k e n  by a l l  

taxpayers . I t  a ls o  a llo w s  f o r  ta x  c r e d its  and o th e r ta x  p re fe re n c e s  to  

be ta k e n  in t o  a c c o u n t. The d if fe re n c e  between s tandard  and e f fe c t iv e  

taxes a r is e s  from  many p ro v is io n s  i n  th e  ta x  code. The p ro v is io n s  f a l l  

in to  the  fo l lo w in g  c la sse s :

1) Ite m iz e d  deductions ( in te r e s t ,  taxes, m edica l expenses, e tc . )

2) Tax c r e d i t s  ( c h i ld  care , r e s id e n t ia l energy, p o l i t i c a l  c o n tr ib u t io n ,  

investm en t ta x  c r e d i t ,  c r e d i t  f o r  the e ld e r ly ,  e tc . )

3) The e x tra  persona l exemptions f o r  e ld e r ly  and /o r b l in d  taxpaye rs .

4) O ther s p e c ia l p ro v is io n s  (maximum ta x , income averag ing , e tc . )

5) The a d d it io n a l taxes (minimum and a l t e r n a t i v e  ta x e s ,  re c a p tu re  o f 

investm ent c r e d it ,  se lf-em p lo yed  ta x , e tc . )

Note t h a t  the  s p e c ia l ta x  p ro v is io n s  w h ich exempt c e r ta in  types  o f 

income fro m  t a x a t io n  a re  n o t l i s t e d  above . The e x c lu s io n s  such as 

i n t e r e s t  fro m  s ta te  and lo c a l  bonds, t r a n s f e r ,  paym ents and o th e r  

s p e c ia l ly  s h e lte re d  investm en t income account f o r  some o f the  d if fe re n c e  

betw een AGI and p e rs o n a l incom e. O the r s o u rc e s  o f  th e  d i f f e r e n c e  

b e tw e e n  p e r s o n a l and a d ju s t e d  g r o s s  in c o m e  a re  th e  s t a t u t o r y  

ad jus tm ents , such as moving and o th e r  em ployee b u s in e s s  expenses , IRA 

d e p o s its  and th e  l i k e .  These e x c lu s io n s  and ad jus tm ents  a re  e x p l i c i t l y  

taken in to  account when ag g re g a te  AGI i s  d e te rm in e d  (see  C h ap te r 4 ) .  

The incom e ta x  m odel as d e s c r ib e d  i n  t h i s  c h a p te r ,  o n ly  d e a ls  w ith  

fo re c a s ts  o f  the  AGI and i t s  d is t r ib u t io n .

The d i f f e r e n c e  betw een s ta n d a rd  and  e f f e c t i v e  ta x e s  i s  f o r  

p r a c t ic a l purposes independent o f the  d e f in i t io n  o f AGI. Standard taxes  

a re  lo w e re d  t o  e f f e c t i v e  ta x e s  by p ro v is io n s  such as ta x  c r e d its  and 

deductions , no t by s ta tu to ry  ad justm ents o r  e xc lu s io n s  from  gross income
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i n  d e te rm in in g  AGI. In  o t h e r  w o rd s ,  i f  t h e r e  w e re  no i t e m iz e d  

d e d u c tio n s  o r  ta x  c r e d its ,  s tandard  taxes  would a lways equal e f fe c t iv e  

ta x e s ,  no m a t te r  w h a t th e  d e f i n i t i o n  o f  AGI. E f f e c t i v e  ta x e s  a re  

expected to  be le s s  than  s tandard , taxes . W hile some p ro v is io n s  take  the  

fo rm  o f  a d d i t io n a l  taxes which work in  th e  o pp os ite  d ire c t io n ,  te nd ing  

to  make e f fe c t iv e  taxes h ig h e r r e la t iv e  to  standard  ta xes , these a re  not 

a s 'im p o r ta n t as the  ta x -re d u c in g  p ro v is io n s .

Conversion o f S tandard to  E f fe c t iv e  Tax Rates.

S ta n d a rd  t a x  r a t e s  a r e  c o n v e r te d  to  e f f e c t i v e  ta x  r a te s  by 

e q u a tio n s  t h a t  w e re  e s t im a te d  o v e r  th e  1 9 66 -1  982 p e r io d .  The 

m athem atica l appendix de sc rib e s  how h is to r ic a l  o b se rva tio n s  on e f fe c t iv e  

ta x  r a te s  w e re  o b ta in e d . B r i e f l y ,  thie v e n t i l e s  were co n s tru c te d  as 

be fo re , and e f fe c t iv e  ta x  ra te s  were d e rive d  f o r  each v e n t i le .  Because 

th e  income in te r v a ls  pub lished  do no t correspond to  income v e n t i le s ,  the  

e f f e c t i v e  r a te s  by v e n t i le  cou ld  o n ly  be approxim ated by in te r p o la t in g  

th e  IRS da ta . The e f fe c t iv e  ta x  ra te s  were c a lc u la te d  a t  the  h o u s e h o ld  

s iz e  le v e l ,  and a g g re g a te d  t o  th e  v e n t i l e  le v e l  w ith  each household 

s iz e 's  w e ig h t i n  p ro p o r t io n  to  the  shares o f  each household s iz e  i n  th e  

co rrespond ing  v e n t i le .

S ta n d a rd  ta x  r a te s  f o r  the  h is t o r ic a l  p e r io d  were c a lc u la te d  w ith  

h e lp  fro m  th e  above m ethod. The a v e ra g e  h o u s e h o ld  in c o m e s  w e re  

c a lc u la te d  as above f o r  each o f the  120 groups. These incomes were then 

a p p l ie d  t o  th e  ta x  r a te  sch e d u le s , the  persona l exem ption amount, the  

s tandard  d e d uc tion  amount, and surcharges and p e r c a p i ta  c r e d i t s  w e re  

v a r ie d  a c c o rd in g  t o  the  p a r t ic u la r  y e a r 's  ta x  law s. The earned income 

c r e d i t  was added t o  th e  c a lc u la t io n s  s t a r t i n g  i n  1 976 . These a ls o
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in c lu d e d  th e  V ie tn a m  war tem porary s u r ta x  and th e  s p e c ia l schedule f o r  

lew  income e a rn e rs , w h ich  was th e  p re d e c e s s o r o f  th e  ea rned  incom e 

c r e d i t .  I n  o th e r  w o rd s , e v e ry  e f f o r t  was made f o r  the  c a lc u la t io n  o f 

s tandard  ta xe s  to  take in to  account a l l  p ro v is io n s  o f  the  h is t o r ic a l  ta x  

law s which were u n iv e rs a lly  a v a ila b le  to  taxpaye rs , and as lo n g  as th e y  

o n ly  a f f e c t e d  s ta n d a r d  t a x e s .  Those o th e r  p r o v is io n s ,  such as 

i te m iz a t io n  o f  income deductions , which are  o p t io n a l i n  n a tu re  a re  th e  

p rim ary  de te rm inan t o f  the  d if fe re n c e  between standard  and e f fe c t iv e  ta x  

r a te s ,  and th e r e fo r e  a re  i r r e le v a n t  to  th e  e s t im a t io n  o f h is to r ic a l  

s tandard  ta x  ra te s .

E f fe c t iv e  taxes a re  a lm ost a lw a y s  e i t h e r  th e  same o r lo w e r  th a n  

s ta n d a rd  ta xe s . T he re fo re , e f fe c t iv e  ta x  ra te s  a re  e a s i ly  expressed as 

a f r a c t i o n  o f  th e  com puted s ta n d a rd  r a t e s .  The f r a c t i o n  v a r ie s  

a c c o rd in g  t o  incom e v e n t i le  because a househo ld 's  r e la t iv e  p o s it io n  i n  

th e  incom e d i s t r i b u t i o n  d e te r m in e s  i n  p a r t  th e  t a x  p r e fe r e n c e s  

a v a i la b le .  One w o u ld  e x p e c t t h a t  a h ig h e r  incom e would r e s u l t  i n  a 

la rg e r  d if fe re n c e  between s ta n d a rd  and e f f e c t i v e  ta x  r a te s .  T h is  i s  

because h ig h  incom e e a rn e rs  t y p i c a l l y  spend more on d e d u c tib le  item s 

such as s ta te  income taxes. These households, because o f t h e i r  h igh  ta x  

b ra cke ts  a ls o  have the  most to  g a in  by channe ling  t h e i r  spending t o  th e  

ta x  p re fe rre d  ite m s  so as to  m in im ize  t h e i r  taxes.

F ig u r e  3*1  d is p la y s  th e  s ta n d a rd  and e f f e c t i v e  ta x  r a te s  pe r 

v e n t i le  c a lc u la te d  f o r  the  yea rs  1981 and 1982. E xcept f o r  th e  lo w e s t  

v e n t i l e s ,  e f f e c t i v e  ra te s  a re  below the  standard  ta x  ra te s .  Note th a t  

the  la rg e s t  d if fe re n c e  i s  i n  v e n t i le  20, but th e  r a t i o  o f the  tw o r a te s  

f o r  th e  l a s t  v e n t i l e  i s  no t much d i f f e r e n t  than  i n  th e  o th e r v e n t i le s .

The f r a c t io n  o f e f fe c t iv e  o v e r s ta n d a rd  v a r ie s  o v e r  t im e . T h is
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v a r ia t io n  i s  the  r e s u l t  o f th re e  processes. F i r s t ,  in f l a t i o n  has caused 

n o m in a l incom es to  r i s e  o ve r t im e , th u s  in c r e a s in g  th e  ta x -re d u c in g  

va lu e  o f deduc tions  and o th e r  ite m s . Any g iv e n  v e n t i le *  s a ve rag e  p e r 

c a p i ta  incom e has in c re a s e d  o v e r  t im e , so because o f th e  r e s u l t in g  

b ra cke t creep due to  i n f l a t i o n  and th e  p ro g re ss ive  ta x  ra te  s c h e d u le , a 

constan t amount deducted i n  re a l terms w i l l  mean an in c re a s in g  ta x  break 

r e l a t i v e  to  incom e . Second, re a l incomes have a lso  been r is in g .  Th is  

r e s u l t s  n o t o n ly  i n  b ra c k e t  c re e p  as a b o v e , b u t  a ls o  r e s u l t s  i n  

in c r e a s in g  p ro p e n s ity  to  spend on d e d u c t ib le  ite m s  and an in c re a s in g  

in c e n t iv e  to  a vo id  ta xe s . In  o th e r words, as r e a l income in c re a se s , no t 

on ly  can a fa m ily  more e a s ily  a f fo rd  ta x  s h e lte rs ,  i t  has more in c e n t iv e  

to  s h e lte r  i t s  h ig h e r income. T h is  in c e n t iv e  i s  a ls o  e x p e r ie n c e d  when 

i n f l a t i o n  causes n o m in a l incom es o n ly  to  r is e .  F in a l ly ,  th e  ta x  code 

has n o t been c o n s ta n t o v e r th e  sam ple p e r io d .  I t  may have  been  

r e l a t i v e l y  e a s ie r f o r  c e r ta in  income groups to  avo id  taxes  i n  th e  la t e r  

y e a rs  o f  th e  sam ple as th e  code became more com p lex. These t h r e e  

e f f e c t s  were cap tu red  e c o n o m e tr ic a lly  by e s t im a tin g  a tim e  tre n d  i n  th e  

r a t i o  o f e f fe c t iv e  to  standard  ta x  ra te s .

The tra n s fo rm a tio n  o f s tandard  to  e f fe c t iv e  ta x  r a te s  was m odeled 

i n  th e  f o l lo w in g  w ay: i t  was assumed t h a t  e f f e c t i v e  r a te s  w e re  a 

f r a c t io n  o f s tandard  ra te s ,  th a t  i s :

3 .1 ) ETRi  = bi «STR±

where ETR^ are the  e f fe c t iv e  ta x  ra te s  f o r  v e n t i l e  i  and STR^ a re  th e  

s ta n d a r d  t a x  r a te s .  The c o e f f i c ie n t s  b^ re p re s e n t  th e  amount o f  

s tandard  taxes  which cannot be reduced by th e  s p e c ia l p r o v is io n s .  I t  

was fu r th e r  assumed th a t  the  b^*s  va ry  over tim e  a cco rd ing  to

3 .2 )  bi =ci  +
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T h is  second e q u a tio n  i s  s u b s t itu te d  in to  the  f i r s t  and th e  c* s and 

d f s a re  e s tim a ted  w ith  o rd in a ry  le a s t squares. The equa tions es tim a ted  

a re  o f the  form

3 .3 )  ETRi - c i «STRi  + di «TIMEi *STRi

The r e s u lts  o f  the  e s t im a tio n  o f these equa tions  a re  shown i n  ta b le

3 .1 .  One e q u a t io n  was e s t im a te d  f o r  each v e n t i l e .  T h a t i s ,  th e  

h is t o r ic a l  ta x  ra te s  were aggregated by household s iz e . A v e n t i le 1 s ta x  

r a t e  i s  a w e ig h te d  average o f i t s  s ix  household s iz e 's  ta x  ra te s  where 

the  incom e sh a re s  f o r  each h o u s e h o ld  s iz e  p e r v e n t i l e  s e rv e  as th e  

w e ig h ts .

These e q u a t io n s  f i t  th e  d a ta  v e r y  w e l l  f o r  su ch  a s im p le  

s p e c i f ic a t io n .  T h is  in d ic a te s  t h a t  th e  m ethod used i n  c a lc u la t in g  

s ta n d a rd  taxes  i s  a good one. The m idd le  v e n t i le s  have e s p e c ia lly  good 

f i t s  as in d ic a te d  by t h e i r  low average a b so lu te  percentage e r r o r s .  The 

te rm  la b le d  "TREND" i n  th e  c h a r ts  o f  ta b le  3 .1  i s  TIME»STR± . i t s  

c o e f f ic ie n t  d i s  re la te d  to  the  b* s by b ^  c^+d^ «TIME. The p a t te r n  o f  

th e  e s t im a te d  b*s i s  shown i n  ta b le  3 .2 .  T h is  ta b le  corresponds to  the  

es tim a ted  STR/ETR r a t io s  f o r  1982, and th e  numbers a re  c a lc u la te d  as c + 

d*TIME<| ggg .

The equa tions were a lso  es tim a ted  a t  th e  d is a g g re g a te d  h o u s e h o ld  

s iz e  le v e l ,  t h a t  i s ,  f o r  th e  120 incom e groups as d is p la ye d  i n  ta b le  

2 .1 0 . I t  m igh t be expected th a t  household s iz e  w ou ld  be a f a c t o r  i n  a 

f a m i l y 's  a b i l i t y  to  a v o id  ta x e s . T h is  m igh t be the  case f o r  fa m i l ie s  

w ith  sm all c h ild re n  because they may have h ig h e r m e d ic a l b i l l s ,  o r may 

be more l i k e l y  to  be homeowner s. w ith  la rg e  mortgage in te r e s t  deductions. 

I t  t u r n e d  o u t  t h a t  t h i s  in f lu e n c e  o f  ho u se h o ld  s iz e  was o f  some 

s ig n i f ic a n c e .  E s p e c ia l ly  f o r  th e  upper v e n t i l e s ,  th e  p a t t e r n  o f
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e f fe c t iv e - to -s ta n d a rd  ta x  r a t i o s  v a r ie d  o v e r  h o u s e h o ld  s iz e  w i th  th e  

la r g e r  s iz e s  h a v in g , on a v e ra g e , a s l i g h t l y  b e t t e r  a b i l i t y  to  avo id  

ta xe s . Tab le 3*3 shows th e  es tim a ted  r a t i o s  o f  s ta n d a rd  t o  e f f e c t i v e  

ta x e s  f o r  1982 b o th  a t  th e  a g g re g a te  v e n t i le  le v e l and th e  household 

s iz e  le v e l .

However, e s t im a tio n  a t  the  household s iz e  le v e l may not be th e  most 

r e l ia b le  method. The d isaggrega ted  groups a t  the  h o u s e h o ld  s iz e  le v e l  

tend to  have h ig h ly  v a r ia b le  e f fe c t iv e  and s tanda rd  ta x  ra te s  i n  th e  low  

v e n t i le s  ( in  r e la t iv e  te rm s ). The e f fe c t iv e  ra te  may be two percen t one 

y e a r  and o n ly  o n e - h a l f  o f  one percen t th e  next ye a r. Th is  v o l a t i l i t y  

can r e s u l t  i n  q u e s tio n a b le  e s tim a tes  o f  the  t im e -a d ju s te d  e f f e c t i v e  to  

s ta n d a rd  t a x  r a te  r a t i o s .  I n  a d d it io n ,  120 s ta n d a rd - to -e f fe c t iv e  ta x  

r a te  equa tions a re  co n s id e ra b ly  more cumbersome to  w o rk  w i th  th a n  a re  

tw e n ty .  They must be es tim a ted  and used to  fo re c a s t,  and they  would be 

p a r t ic u la r ly  cumbersome f o r  p o l ic y  s im u la tio n  e x e rc is e s , where each one 

w o u ld  have to  be ju d g m e n ta lly  a l t e r e d  on an in d iv id u a l  b a s is .  The 

fo re c a s t uses ju s t  the  tw enty aggregate equa tions .

The bottom o f each page o f ta b le s  3*1 shows the  h is t o r ic a l  s tandard  

and e f fe c t iv e  ra te s  by v e n t i le .  E f fe c t iv e  ta x  ra te s  va ry  q u i te  c lo s e ly  

w ith  the  computed s tandard  ta x  ra te s .  I t  i s  a ls o  obvious th a t  th e  r a t io  

o f  e f f e c t i v e  and s ta n d a rd  ta x  ra te s  do va ry  over tim e . Over tim e , the  

gap has narrowed i n  th e  lo w e r  v e n t i le s ,  w h i le  i t  has w iden ed  i n  th e  

u ppe r v e n t i le s .  T h is  can a ls o  be seen by the  va lu e s  o f  the  d ^ s  which 

a re  th e  c o e f f i c ie n t s  f o r  th e  "TREND" te rm  i n  t a b le  3 « 2 . Those 

c o e f f ic ie n ts  a re  p o s it iv e  in  th e  lo w e r v e n t i le s ,  in d ic a t in g  a decreas ing  

gap, and n e g a tive  in  th e  upper v e n t i le  in d ic a t in g  a w iden ing  gap between 

s ta n d a rd  and e f f e c t i v e  ta x  r a te s  over tim e. Th is  can be e xp la in e d  by
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One m igh t e a s i ly  th in k  th a t  f o r  the  lo w e r v e n t i le s ,  s ta n d a rd  ta x e s  

w o u ld  be e q u a l to  e f f e c t i v e  ta x e s .  However, th e re  a re  ta x  avoidance 

o p p o r tu n it ie s  which are  a v a ila b le  to  some taxpayers  re g a rd le s s  o f  t h e i r  

in com e . For example, taxpayers  over the  age o f 65 are  a llow ed  an e x tra  

persona l exem ption, and a re  e l ig ib le  f o r  an a d d i t io n a l  ta x  c r e d i t  f o r  

th e  e ld e r ly .  The o th e r  ta x  c r e d it s  a v a ila b le  in depe nden tly  o f income 

such as th e  r e s id e n t ia l  energy, c h i ld  ca re , and p o l i t i c a l  c o n t r ib u t io n s  

c r e d i t s  have d o l l a r  c e i l i n g  amounts which app ly  re g a rd le s s  o f  income. 

These and o th e r  s im ila r  ta x  avoidance item s a re  a v a ila b le  to  lo w  incom e 

ta x p a y e rs ,  and c o u ld  re p re se n t a la rg e  percentage savings i n  t h e i r  ta x  

l i a b i l i t i e s .  These same ite m s  a re  a v a ila b le  to  h ig h  incom e ta x p a y e rs ,  

b u t  r e p r e s e n t  a much lo w e r  p e r c e n t  o f  t a x  s a v in g s .  I f  th e s e  

1 im ited-am ount ite m s  were the  o n ly  ta x  avoidance ite m s , th e n  one w o u ld  

e x p e c t th e  lo w e r  v e n t i le s  to  have low  r a t io s  o f  e f fe c t iv e  to  standard  

ta x  ra te s ,  w ith  the  r a t io s  r is in g  towards u n ity  in  th e  h ig h e s t v e n t i le s .  

In  o th e r words, what i s  the  same d o l la r  amount o f  ta x  avoidance f o r  th e  

fo u r th  v e n t i le  and th e  s ix te e n th  v e n t i le  i s  a much la rg e r  share o f taxes 

and income in  th e  fo u r th  v e n t i le ,  and th e  equa tions a re  indeed es tim a ted  

i n  term s o f  ta x  shares o f  income.

There  a re , however, o th e r ta x  avoidance ite m s  which come in to  p lay  

as incomes r is e .  For example, a m a rrie d  ta x p a y e r  f i l i n g  j o i n t l y  must 

have a t  le a s t  $3 ,400  o f ite m iz e d  deductions b e fo re  they reduce h is  ta x  

b i l l .  There i s  no d o l la r  l i m i t  on most o f those deductions . These and 

o th e r  ite m s  l i k e  income averag ing  and maximum ta x  become r e la t iv e ly  more 

im p o r ta n t  as income r is e s .  In  1982 o n ly  about 35% o f  fa m i l ie s  ite m iz e d  

d e d u c t io n s ,  and i n  1979 th e  p e rc e n ta g e  was 2 8 .5 .  W h ile  th e re  a re

the argument outlined below.
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ta x p a y e rs  i n  a l l  v e n t i le s  who b e n e f it  from  ite m iz in g ,  th a t  o p p o rtu n ity  

i s  p robab ly  no t w id e ly  used u n t i l  around th e  fo u r te e n th  v e n t i l e .  T h is  

i s  a c rude  e s t im a te ,  because to  be s u re , th e re  a re  ite m iz e rs  i n  a l l  

v e n t i le s  and o f  a l l  household s iz e s .  But i f  o n ly  th e  to p  35$ in  pe r 

c a p i ta  incom e r e c ip ie n t s  i t e m iz e ,  t h a t  w o u ld  be from  v e n t i le  14 and 

above. The h ig h e r the  v e n t i le ,  th e  more ta x  a v o id a n c e  in c e n t iv e  and 

o p p o r tu n i t ie s .  T he re fo re , the  r a t io  o f e f fe c t iv e  to  s tandard  ta x  ra te s  

b e g in s  to  d e c l in e  w i th  incom e i n  th e  h ig h e r  v e n t i le s ,  w here th e s e  

avoidance ite m s  become im p o rta n t.

The e f f e c t s  o f  th e  a d d i t io n a l  ta x e s  m ust a ls o  be ta k e n  in t o  

account. These ta x e s  in c lu d e  th e  s e lf-e m p lo y m e n t ta x ,  r e c a p tu re  o f 

in v e s tm e n t c r e d i t ,  FICA ta x  on g r a t u i t y  incom e, and th e  minimum and 

a l te r n a t iv e  minimum taxes. The minimum ta x  i s  a f i f t e e n  p e rce n t cha rge  

on c e r t a in  t a x  p re fe re n c e s ,  p r im a r i l y  b u s in e s s - r e la te d  ite m s  l i k e  

a cc e le ra te d  d e p re c ia t io n , a m o rtiz a tio n , bad deb t, and resea rch  expenses. 

S e lf-em ployed persons f re q u e n t ly  occupy th e  lo w e r  v e n t i le s  because a 

v e ry  h ig h  p ro p o r t io n  o f t h e i r  income i s  d e d u c tib le  as business expense. 

They a re  fre q u e n t ly  re q u ire d  to  pay the  a d d it io n a l minimum ta x .  These 

a d d i t io n a l  ta x e s  h e lp  e x p la in  th e  f a c t  t h a t  a l l  th e  lo w e s t  incom e 

in te r v a ls  re p o rte d  i n  SOI, even th o s e  w i th  n e g a t iv e  AGI r e p o r t  some 

ta x e s  p a id . These a d d it io n a l taxes a lso  re s o lv e  the  seem ingly odd fa c t  

th a t  i n  th e  lo w e r v e n t i le s ,  es tim a ted  e f fe c t iv e  ta xe s  som etim es exceed 

s ta n d a rd  ta x e s .  A g a in , th e se  taxes a f fe c t  th e  low  v e n t i le s  much more 

r e la t iv e  to  t h e i r  incomes. But th e  e f fe c t  i s  i n  th e  o p p o s ite  d i r e c t io n  

o f  th e  l im i t e d  ta x  a v o id a n c e  ite m s  a v a i la b le  to  lo w  incom e earners 

d iscussed above. The e f fe c t  o f the  a d d it io n a l taxes, in  fa c t ,  seems to  

dom inate in  th e  lo w e r v e n t i le s ,  r e s u lt in g  in  h ig h  r a t io s  o f e f fe c t iv e  to
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T a b le  3 .3  shows th e  es tim a tes  o f  th e  b* s ( th e  r a t io s  o f  e f fe c t iv e  

to  s tandard  ta x  ra te s )  f o r  both the  a g g re g a te  le v e l  and th e  h o u se h o ld  

s iz e  equa tions . The p a t te rn  o f the  r a t io s  in d ic a te s  the  e f fe c ts  o f  both 

ty p e s  o f  ta x  a v o id a n c e  ite m s  as w e ll  as th e  a d d it io n a l taxes . Except 

f o r  the  lo w e s t v e n t i le s  i n  th e  sm a ll household s iz e s , the  r a t io s  f o l lo w  

a p a t te r n  t h a t  i s  r i s i n g  somewhat w i th  respec t to  income, but w ith  a 

s l ig h t  dec rea se  i n  th e  h ig h e r  v e n t i l e s .  The e f f e c t s  o f  th e  w id e ly  

a v a i la b le  b u t l im ite d -a m o u n t  a v o id a n c e  item s a re  canceled o u t by the  

a d d it io n a l taxes i n  th e  low  v e n t i le s ,  and th e  r a t io s  beg in  to  d e c lin e  in  

th e  h ig h e r v e n t i le s ,  where the  more income-dependent and open-ended ta x  

a v o id a n c e  ite m s  become more im p o rta n t. Though the  ta b le  o n ly  shows the  

1982 estim a ted  r a t i o s ,  th e  p a t te r n  o f  r i s i n g  th e n  f a l l i n g  r a t i o s  i s  

u n iv e rs a l th roughou t th e  sample.

As m e n tio n e d  b e fo re ,  th e re  i s  a r e la te d  p a t te rn  revea led  in  th e  

tim e  tre n d  c o e f f ic ie n t ,  d, o f the  e s tim a te d  e q u a t io n s ,  shown i n  t a b le

3 .2 .  For th e  lo w e s t  v e n t i l e s ,  the  gap between standard  and e f fe c t iv e  

ta x  r a te s  seems t o  have na rrow e d  o v e r  t im e , and f o r  th e  m id d le  and 

h ig h e r  v e n t i l e s ,  th e  gap seems to  have w id e n e d . (P a ra m e te r d i s  

p o s i t i v e  i n  th e  lo w e r  v e n t i le s  and n e g a t iv e  i n  th e  h ig h e r  o n e s . )  

Incom es, both re a l and nom ina l, have been r is in g .  By the  argument from  

the  p rev ious  page, th e  gap s h o u ld  s h r in k  w i th  r i s i n g  incom es i n  th e  

lo w e r  v e n t i le s ,  and w iden in  th e  upper v e n t i le s .  The na rrow ing  gap in  

th e  lo w e r v e n t i le s  over tim e in d ic a te s  th e  process o f  in c re a s in g  incomes 

making th e  l im i te d  avoidance ite m s ,  w h ich  a re  f i x e d  i n  d o l la r  te rm s , 

becom e r e l a t i v e l y  le s s  im p o r ta n t .  The w id e n in g  gap i n  th e  upper 

v e n t i le s  r e f le c t s  th e  process o f  ite m ize d  deductions  and th e  l i k e ,  which

standard taxes.
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a re  l im i te d  o n ly  by AGI, becoming r e la t iv e ly  more im p o r ta n t  as incom es 

in c re a s e .

I f  these equa tions  were used f o r  fo re c a s tin g ,  then, the  gap between 

s ta n d a rd  and e f f e c t i v e  ta x e s  w o u ld  s h r in k  f o r  the  lo w e r v e n t i le s  and 

w iden f o r  the  upper ones. However, when th e  ta x  system  became in d e x e d  

i n  1 985 t th e  i n f l a t i o n  p o r t io n  o f  b racke t creep was e lim in a te d . Both 

the  b ra cke t bounds and th e  personal exem p tion  amount w i l l  be in d e x e d . 

So the  o n ly  source o f p o s s ib le  gap w iden ing , then, i s  re a l grow th, which 

was p ro b a b ly  th e  w eakest. T he re fo re , in  th e  fo re c a s t in g  model, i t  was 

decided th a t  the  best lo n g -te rm  fo re c a s t p ro p e r t ie s  w i l l  be a c h ie v e d  i f  

th e  c o e f f i c i e n t s  r e p o r t e d  i n  t a b le  3 .2  a re  ta k e n  as c o n s ta n ts ,  

e l im in a t in g  th e  tim e  tre n d . T h is  p rocedure  w i l l  a s s u re  th e  r a t i o s  o f  

e f f e c t iv e - t o - s ta n d a r d  ta x  r a te s  w i l l  re m a in  a t  t h e i r  es tim a ted  1982 

le v e ls .  Note th a t  what i s  used i s  no t the  a c tu a l v e c to r  o f r a t i o s ,  b u t 

th e  es tim a ted  v e c to r  o f r a t io s  f i t  to  the  data in  1982. Those es tim a ted  

c o e f f i c ie n t s  a re  used ra th e r  than th e  a c tu a l c a lc u la te d  r a t io s  i n  o rde r 

to  e lim in a te  any random component o f the  observed r a t io s  which m ig h t be 

p e c u lia r  to  the  ye a r 1982.

A t t h i s  p o in t ,  one may be a s k in g  why n o t ju s t  es tim a te  a s im ple  

l in e a r  re g re s s io n  e q u a tio n  o f the  e f fe c t iv e  ta x  r a te s  on th e  s ta n d a rd  

ones? T h is  was in d e e d  th e  f i r s t  m ethod t r ie d .  The r e s u lts  o f  those 

e s tim a tio n s , re p o rte d  i n  ta b le  3 .4  were e n c o u ra g in g  a t  f i r s t  g la n c e . 

The s lo p e  te rm  on s tanda rd  ta x  ra te s  d e c lin e d  s te a d i ly  w ith  in c re a s in g  

v e n t i le s ,  in d ic a t in g  r is in g  o p p o r tu n ity  and in c e n t iv e  f o r  ta x  avoidance. 

The f i t s  a re  even b e t t e r  th a n  th e  s p e c i f i c a t io n s  used above . The 

p r o b le m ,  h o w e v e r ,  l i e s  i n  t h e  s im u la t i o n  p r o p e r t i e s  o f  t h a t  

s p e c if ic a t io n .  One o f the  re a so n s  f o r  b u i ld in g  th e  ta x  m odel was to
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p e r fo rm  ta x  re fo rm  s im u la t io n s .  The equ a tion  param eters i n  ta b le  3 .4 

t y p ic a l ly  have h igh  in te rc e p t  te rm s , and lo w  s lo p e  te rm s . Take, f o r  

exam ple , v e n t i le  20 where the  s lope term  is  about .4 8 . Th is  means th a t  

i f  the  s tandard  ta x  ra te  f o r  th a t  v e n t i le  were ra is e d , about 6 0% o f  th e  

e x t r a  ta x  b u rd e n  to  th o s e  h o u se h o ld s  c o u ld  be avoided by deductions. 

L ikew ise , a ta x  c u t in  th e  fo rm  o f low er m arg ina l ra te s  i n  th e  s c h e d u le  

w o u ld  o n ly  a c t u a l ly  accrue to  those households i n  th e  amount o f 40$ o f  

th e  r a te  c u ts  i n  a s im u la t io n .  T h a t s im u la t i o n  p r o p e r t y  seemed 

u n re a s o n a b le , e s p e c ia l ly  in  l i g h t  o f  th e  f a c t  t h a t  even th e  h ig h e s t 

v e n t i le  a c tu a l ly  pays c lose  to  80$ pe rcen t o f  i t s  s tandard  ta xe s . W hile 

th e  f i t  o f  th o se  e q u a tio n s  i s  good, th e  v a lu e s  o f  th e  p a ra m e te r  

e s tim a tes  make l i t t l e  economic sense in  a- p o lic y  s im u la tio n  co n te x t.

D e te rm in a tio n  o f the  D is t r ib u t io n  o f D isposable  AGI,

An e s tim a te  o f d isposab le  income i s  necessary fo r  th e  ta x  m odel to  

be o f  use in  fo re c a s t in g  consumption. The removal o f taxes from  income 

i s  f a i r l y  in t u i t i v e .  However, some assum ptions must be made about taxes 

o th e r  th a n  th e  fe d e r a l  in co m e  t a x .  I n  a d d i t i o n ,  th e  r e s u l t i n g  

d i s t r i b u t i o n  o f  d is p o s a b le  income must be expressed in  th e  in d e x  form  

used i n  th e  personal consumption p a r t  o f the  model.

The average e f fe c t iv e  ta x  r a te  per v e n t i l e  and h o u s e h o ld  s iz e  i s  

a p p l ie d  t o  each g ro u p 1s a ve rag e  AGI, ^nd th e  fe d e r a l  incom e ta x  i s  

s u b tra c te d  o u t. Four o th e r  ty p e s  o f  p e rs o n a l ta x e s  m ust be removed 

b e fo re  d is p o s a b le  income can be determ ined. These a re  s ta te  and lo c a l 

income taxes , s ta te  and lo c a l o th e r ta x e s , and n o n ta x e s  fro m  b o th  th e  

fe d e r a l  and s ta te  and lo c a l  le v e ls .  A l l  these taxes except th e  s ta te  

and lo c a l  incom e ta x e s  a re  assumed to  be an e x o g e n o u s ly  s e t  f l a t

- 109 -



p e rc e n ta g e  o f  p e rs o n a l Incom e d e te rm in e d  by h i s t o r ic a l  percentages. 

S ta te  and lo c a l  incom e ta x e s  a re  assumed to  be an e x o g e n o u s ly  s e t  

p e rc e n ta g e  o f  th e  fe d e ra l income ta x  l i a b i l i t y .  These o th e r taxes a re  

then s u b t ra c te d .  E s t im a te s  o f  t o t a l  d is p o s a b le  AGI i n  each o f  th e  

tw enty v e n t i le s  a re  the  r e s u l t .

The c u t o f f  le v e ls  o f  d is p o s a b le  pe r c a p ita  AGI a re  es tim a ted  by 

f i r s t  ta k in g  th e  p r e - ta x  AGI c u t o f f  p o in ts  a lre a d y  d e te rm in e d , and 

a p p ly in g  th e  a p p ro p r ia te  ave rage  fe d e r a l  incom e ta x  r a te s  t o  those 

c u to f f  incom es. The a p p ro p r ia te  f e d e r a l  r a te s  a re  n o t th e  v e n t i l e  

e f f e c t i v e  ta x  r a te s  whose d e r iv a t io n s  have ju s t  been described . Those 

ra te s  re p re se n t th e  ra te  on th e  average income in  each v e n t i le ,  n o t th e  

e f f e c t i v e  ra te  on th e  c u to f f  income. The a p p ro p ria te  ta x  ra te s  f o r  the 

c u to f f  incomes a re  l in e a r  in te r p o la t io n s  o f  the  average v e n t i l e  r a te s .  

The in t e r p o la t io n s  o f  th e  ta x  ra te s  a re  based on th e  p o s it io n s  o f  the 

c u to f f  AGIs r e la t iv e  to  th e  v e n t i le  average AGIs. A f te r  the  fe d e ra l ta x  

ra te s  a re  determ ined f o r  the  c u to f f  le v e ls  o f  AGI, th e  o th e r  ta x e s  on 

th e  c u t o f f  incom es a re  d e te rm in e d  as f l a t  p e rce n ta g e s  o f  th e  c u to f f  

income as be fo re , and a d is t r ib u t io n  o f d isposab le  AGI i s  o b ta in e d . See 

th e  ta b le s  o f  C h a p te rs  1 and 5 f o r  i l l u s t r a t i o n s  o f  th e  o u tp u t  and 

c a p a b i l i t ie s  o f  the  income ta x  model.

Advantages o f  the  Framework.

The ta x  sys tem  can e a s i ly  be in d e x e d  t o  i n f l a t i o n  u n d e r  t h i s  

fram ework. In d e x a tio n , as d e fin e d  by the  c u rre n t ta x  law , re q u ire s  th a t  

th e  b ra c k e t  b o u n d a r ie s  and th e  personal exem ption amounts a re  changed 

every yea r i n  p ro p o r t io n  to  th e  in f l a t i o n  ra te .  Note th a t  th e  s ta n d a rd  

d e d u c t io n  amount does no t have to  be s e p a ra te ly  indexed, because i t  i s
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in c o rp o ra te d  in to  the  ra te  schedule as th e  upp e r boundary  o f  th e  z e ro  

ta x  b r a c k e t .  The b ra c k e t  b o u n d a r ie s  a re  re a d  i n  w i th  th e  ta x  ra te  

schedule , and th e  personal exem ption amounts a re  a ls o  re a d  i n  as d a ta . 

These  v a r ia b le s  can th e n  be e a s i ly  s e t  to  grow w i th  th e  GNP p r ic e  

d e f la t o r  b e g in n in g  i n  any y e a r  one d e s ire s .  As one can  im a g in e ,  

in d e x a t io n ,  w h e th e r f u l l  o r  p a r t i a l ,  makes a la rg e  d if fe re n c e  in  th e  

fo re c a s t o f taxes c o lle c te d , and hence, the  outcome o f the  in te r in d u s t r y  

model.

Changes i n  th e  d e f i n i t i o n  o f  a d ju s te d  g ro s s  incom e can a ls o  be 

m ode led . One m ust f i r s t  determ ine how much the  change w i l l  a f fe c t  the  

t o ta l  amount o f  AGI. Then one must e i th e r  f i x  AGI to  be th a t  amount, o r 

a l t e r  the  AGI d e te rm in a tio n  procedure described  i n  Chapter 4 so t h a t  i t  

p ro d u ce s  th e  d e s ire d  r e s u l t s .  N ex t, one must decide how th a t  change 

w i l l  a f fe c t  th e  d is t r ib u t io n  o f income, i f  a t  a l l .  I f  th e  change w i l l  

n o t a f f e c t  how AGI i s  d is t r ib u te d  then  no fu r th e r  m o d if ic a t io n s  to  the  

model a re  necessary. However, i f  the  d i s t r i b u t i o n  i s  t o  be a f fe c te d ,  

one must change the  AGI o f each v e n t i le  and household s iz e  in d iv id u a l ly .

The fra m e w o rk  i s  p a r t ic u la r ly  w e ll- s u ite d  f o r  m odeling changes in  

th e  m arg ina l ta x  ra te s . These ra te s  a re  j u s t  re a d  i n  fro m  th e  e n t i r e  

t a x  s c h e d u le s  f o r  s in g le  and m a rr ie d  ta x p a y e rs ,  and can be e a s i ly  

changed.

Changes i n  ta x  c r e d i t s  and d e d u c tio n s  and o th e r  ta x  p re fe re n c e  

ite m s  a f f e c t  th e  r e la t i o n  o f  s ta n d a rd  ta xe s  to  e f fe c t iv e  taxes. The 

r e la t io n s h ip  i s  ju s t  read in  as th e  data  from  ta b le  3 .2 . These numbers 

can e a s i ly  be changed. The d i f f i c u l t  p a r t  i s  i n  d e te rm in in g  how to  

change them. An obvious example would be th a t  the  r a t io s  shou ld  a l l  be 

1 .0* s i f  a l l  deduc tions , c re d its ,  e tc . ,  were e lim in a te d . Then e f fe c t iv e
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taxes  would equal s tandard  ta xe s .

Exam ples o f  a l l  o f  th e  changes d is c u s s e d  i n  th e  p re v io u s  fo u r  

paragraphs can be found i n  th e  s im u la tio n  study o f ta x  re fo rm  done w i th  

t h i s  m o d e l.  T h a t s tu d y ,  th e  s u b je c t  o f  C h ap te r 5 , a n a ly z e d  th e  

d is t r ib u t io n a l  e f fe c ts  o f  the  ta x  burden under c u r re n t  ta x  la w  and th e  

p ro p o s e d  v e r s io n  o f  ta x  re fo rm . T h is  s tu d y  w e l l  i l l u s t r a t e s  th e  

f l e x i b i l i t y  o f t h is  income ta x  m odeling fram ework.

The r e s u lt s  o f  the  work as described  thus f a r  a re  e s tim a te s  o f  th e  

amount and d i s t r i b u t i o n  o f  ta x e s  and th e  amount and d is t r ib u t io n  o f 

d is p o s a b le  AGI. T h is  i s  n o t q u i t e  th e  co n ce p t o f  incom e t h a t  th e  

co n su m p tio n  s e c t io n  o f the  model was b u i l t  to  use. D isposable  AGI must 

be converted  to  d isposab le  persona l income. E s tim a te s  o f  th e  am ounts 

and d i s t r ib u t io n  o f t ra n s fe r  payments and th e  o th e r d if fe re n c e s  between 

persona l income and AGI must be made and in c o rp o r a te d  i n t o  th e  m ode l. 

T h is  i s  the  s u b je c t o f the  next chap te r.
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EQUATIONS AND PLOTS FOR STANDARD AND EFFECTIVE TAX RATES. 
• REORESSZON VENTILE 2

TABLE 3.1

1 SEE » 
RHO - 

VARIABLE 
STR2 
TREND 
ATR2 
ME 22

0.4179 RSQR ■ -1.9070 RBARSQ « -2. 1146 NOBS • 16 
0. 8747 DU - 0. 251 AAPE - 84. 91

REORES-CQEF T-VALUE ELASTICITY MEXPLAVAL MEAN
3. 736600 0. 17 0. 670 0. 10 

-0. 142139 -0. 12 -0. 493 0. 03 
DEPENDENT VARIABLE----------------------

0. 0634
1. 2678 
0. 36444

REGRESSION VENTILE 2

DATE ACTUAL PREDZC MISS
ZS • ZS ♦ ZS A-P *

67 0. 45 0. 00 0. 45f
66 0. 52 0. 00 0. 52+
69 0. 64 0. 00 0. 64+
70 0. 34 0. 00 0. 34?
71 0. 35 0.00 0. 35+.
72 0. 26 0. 15 0. 11
73 0. 41 0. 44 -0.03
74 0. 43 0. 44 -0. 00
75 0. 02 0. 00 0. 021*
76 0. 07 0. 00 0.07+
77 0. 16 0. 00 0. 16+
78 0. 28 0. 00 0. 28*
79 0. 14 0. 00 0. 14*
80 0. 21 0. 00 0. 21+
81 0. 34 -0. 00 0. 34+
82 1. 01 0. 00 1. 01*

18 * Z8 + ZS A-P *
-0.001 0. 214 0. 429 0. 644 0. 839

E END

PLOT VENTILE 2

DATE ATR2 STR2
ZS • ZS + IS •

67 0. 45 0.00 0.00*
68 0. 52 0. 00 o. 00+
69 0. 64 0. 00 0. 00+
70 0. 54 0.00 O.OOt
71 0. 35 0. 00 0. 00+
72 0. 26 0. 13 0. 00
73 0. 41 0. 42 0. 00
74 0. 43 0. 49 0.00
75 0. 02 0. 00 0. 00+H
76 0. 07 0. 00 O.OOt
77 0. 16 0.00 0. 00+
78 0. 28 0. 00 O.OOt
79 0. 14 0. 00 0. oof
80 0. 21 0. 00 0.00+
81 0. 34 0. 01 0. 00+
82 1. 01 0. 00 0. 00*

ZS * ZS ♦ ZS •
0. 000
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TABLE 3.1 (continued)

REORESSION VENTILE 3

1 SEE - 
RHO - 

VARIABLE 
STR3 
TREND 
ATR3 
NE 22

0. 6331 RSOR - -O. 9083 RBARSQ - -0. 6160 NOBS - 16 
0. 4B64 DW - 1.027 AAPE - 47.64

REORES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.391296 0.62 0.338 1.38 1.3232
O. 024244 0. 63 0. 497 2. 40 29. 9996

DEPENDENT VARIABLE--------------------- 1.37681

REORESSXON VENTILE 3

DATE ACTUAL PREDIC MISS
IS • IS ♦ IS A-P *

67 1. 07 0. 02 1. 09+ - -
68 1. 79 1. 33 0. 46
69 2. 13 1. 78 0. 39
70 1. 90 1. 11 0. 78
71 1. 61 0. 74 0. 87
72 1. 30 1. 79 -0. 90
73 1. 67 2. 31 -0. 63
74 1. 67 2. 66 -O. 79
79 0. 42 0. 00 0. 42«-
76 0. 63 1.03 -0. 40
77 0. 79 0. 08 0. 67 -Kr
78 1. 18 0. 49 0. 69
79 0. 99 0. 74 0. 29
80 1. 07 0. 92 0. 19
81 1. 92 1. 33 0. 19
82 2. 14 1. 16 0. 98

IS * IS ♦ IS A-P *
O. 000 0. 966 1. 698 2. 264

E END

PLOT VENTILE 3

DATE ATR3 STR3
IS * IS ♦ IS *

67 1. 07 0. 03 o. 00*-- -
68 1. 79 1. 92 0. 00
69 2. 13 2. 49 0.00
70 I. 90 1. 90 0. 00
71 1. 61 0. 97 0. 00
72 1. 30 2. 28 0. 00
73 1. 67 2. 84 0. 00
74 1.87 3. 18 0. 00
79 0. 42 0. 00 0. 00*-^
76 0. 63 1. 16 0. 00
77 0. 79 0. 09 0.00
78 1. 18 0. 93 0. 00
79 0. 99 0. 77 0. 00
80 1. 07 0. 94 0. 00
81 I. 92 1.32 0. 00
82 2. 14 1. 13 o: oo

18 • IS ♦ IS •
0.000 1. 394 2. 707
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TABLE 3.1 (continued)

MEAN 
3. 1843 

63. 0171
2. 69112 

NE 32

*  REGRESSION V E N TILE  4

161 SEE " 0.6077 RSQR » 0. 1693 RBARSQ - 0. 1102 NOBS
RH0 - 0.2216 DU - 1.397 AAPE - 20.94

VARIABLE REORES-COEF T-VALUE ELASTICITY MEXPLAVAL
STR4 0. 420441 1. 92 O. 498 12. 43
TREND 0.019606 1.73 0.439 10.41
ATR4 DEPENDENT VARIABLE --------------

REGRESSION VENTILE 4

DATE ACTUAL PREDZC MISS
IS • IS ♦ IS A-P *

67 2. 03 1. 23 0. 80̂—
68 3. 20 2. 94 0. 26
69 3. 69 3. 62 0. 08
70 3. 47 3. 01 0. 46
71 2. 92 2. 17 0. 79
72 2. 60 3. 29 -0. 70
73 3. 01 3. 74 -0. 74
74 3. 36 3. 83 -0. 46
79 1. 91. 1. 36 0.19
76 1. 70 2. 91 -t. 21
77 1. 88 1. 30 0. 98
78 2. 47 1.79 0. 68
79 2. 30 2. 10 0. 20
80 2. 61 2. 43 0. 18
81 2. 96 2. 73 0.21
82 3. 39 2. 72 0. 63

E END

IS • IS ♦ IS A-P #
1. 232

5•Ja. VENTILE 4

DATE ATR4 STR4
18 • IS ♦ IS •

67 2. 03 1. 82 0. 00
68 3. 20 4. 23 0. 00
69 3. 69 9. 06 0. 00
70 3. 47 4. 09 0.00
71 2. 92 2. 87 0. 00
72 2. 60 4. 26 0. 00
73 3. 01 4. 72 0.00
74 3. 36 4. 71 0. 00
73 1. 91 1. 64 0. 00*5
76 1. 70 3. 42 0. 00
77 1.88 1. 49 0. 00*-,
78 2. 47 2. 01 0.00
79 2. 30 2. 31 0. 00
80 2. 61 2. 61 0. 00
81 2. 96 2. 90 0. 00
82 3. 39 2. 81 0. 00

IS • IS ♦ IS *
1. 4 2. 246

*
4. 930
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TABLE 3.1 (continued)

REGRESSION VENTILE 9

1 SEE - 
RHO - 

VARIABLE 
STRS 
TREND 
ATR9 
NE 22

0. 9342 RSQR - 0. 3974 RBARSO • 0. 3943 NOBS « 16 
“0.0092 DU - 2. 018 AAPE - 10. 69

REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0. 981961 4. 74 0. 701 61. 32 4. 8082
0.011717 1.93 0.284 12.96 96.7369

DEPENDENT VARIABLE---------------------- 3. 99387

REGRESSION VENTILE 9

DATE ACTUAL PREDIC MISS
IS * IS ♦ IS A-P *

67 3. 19 2. 99 0. 24
68 4. 93 4. 39 0. 14
69 9. 03 9. 09 -0. 02
70 4. 74 4. 47 0. 27
71 4. 06 3. 49 0. 97
72 3. 70 4. 04 -0. 34
73 4. 19 4. 90 -0. 31
74 4. 47 4. 92 -0. 49
79 2. 63 2. 94 0. 10
76 3. 17 4. 98 -1. 41
77 3. 17 2. 49 0. 7 3 ^
78 3. 93 3. 14 0. 79
79 3. 64 3. 29 0. 39
80 4. 20 3. 99 0. 29
81 4. 66 4. 76 -0. 10
82 4. 98 4. 38 0. 20

18 • IS * IS A-P *
2. 448

E ENO
4. 109 4. 663

PLOT VENTILE 9

>ATE ATR9 STR9
IS * IS ♦ IS •

67 3. 19 4. 02 0. 00
68 4. 93 9.88 0. 00
69 9. 03 6. 67 0.00
70 4. 74 9. 82 0. 00
71 4. 06 4. 47 0. 00
72 3. 70 9. 09 0. 00
73 4. 19 9. 60 0. 00
74 4. 47 6..02 0. 00
79 2. 63 3. 06 o. o o * ^ -
76 3. 17 9. 49 0. 00
77 3. 17 2. 88 0. 00 -Nr
78 3. 93 3. 64 0. 00
79 3. 64 3. 76 0. 00
80 4. 20 4. 46 0. 00
81 4. 66 9. 30 0. 00
82 4. 98 4. 81 0. 00

IS • IS ♦ IS *
2. 634 3. 492

•  *
9. 208 6. 069
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TABLE 3.1 (continued)

REORESSION V E N T ILE  6

1 SEE 
RHO 

VARIABLE 
STR6 
TREND 
ATR6 
NE 22

O. 3026 RSQR 
>0. 0103 OW 

REGRES-COEF 
0. 694106 
0. 006236

- 0.4133 RBARSQ - 0.3736 NOBS
- 2. 021 AAPE - 7. 37 
T-VALUE ELASTICITY MEXPLAVAL

7. 63 0. 839 127. 69 
1. 43 O. 133 7. 02

DEPENDENT VARIABLE

MEAN 
6. 2730 

127. 7467 
3. 19373

16

R&OftESSXON VENTILE 6

DATE ACTUAL PREDIC MISS
xs * IS «■ IS A-P *

67 4. 21 4. 10 0. 11
68 9. 69 3. 38 0. 12
69 6. 31 6. 20 0. 11
70 9.76 9. 92 0. 24
71 3. 04 4. 60 0. 44
72 4. 74 9. 04 -0. 30
73 9. 30 9. 71 -0. 41
74 3. 37 3. 92 -O. 33
73 4. 18 4. 04 0. 14
76 4. 43 9. 80 -1. 36
77 4. 39 3. 73 0 66-ter
78 3. 11 4. 29 0. 82
79 9.08 4. 79 0. 29
80 9. 92 9. 33 0. 19
•  « 6. 03 6. 17 -0. 13
32 3. 71 9. 61 0. 10

ZS • IS + ZS A-P *

E END
3. 730 4. 279 4. 828 3. 378 3. 927

PLOT VENTILE 6

DATE ATR6 STR6
18 * XS ♦ XS 1

67 4. 21 3. 29 0. 00
68 9.69 7. 14 0. 00
69 6. 31 7.87 0. 00
70 9. 76 6. 99 0. 00
71 9.04 3. 73 0. 00
72 4. 74 6. 29 0. 00
73 3. 30 7. 03 0. 00
74 3. 97 7. 23 0. 00
79 4. 18 4. 90 0. 00
76 4. 49 6. 98 0. 00
77 4.39 4. 49 0. 00
78 9. 11 9. 08 0. 00
79 9. 08 3. 64 0. 00
80 9. 92 6. 22 0. 00
81 6. 03 7. 13 0. 00
82 3. 71 6. 46 0. 00

ZS * XS ♦ ZS
4 6. 338 7. 324
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TABLE 3.1 (continued)

REGRESSION V E N TILE  7

1 SEE 
RHO 

VARIABLE 
STR7 
TREND 
ATR7 
NE 22

0. 4629 RSQR - 0. 5464 RBARSQ • O. 9141 NOBS « 16
—O. 1977 DU » 2.319 AAPE - 9.22

RE0RE3-C0EF T-VALUE ELASTICITY HEXPLAVAL MEAN
0. 748409 10. 94 0. 900 198. 92 7. 4990
0.003834 1.14 0.099 4.90 192.8879

DEPENDENT VARIABLE---------------------- 6. 20224

REGRESSION VENTILE 7

DATE ACTUAL PREDIC MISS
IS • IS * IS A-P #

67 9. 07 9. 01 0. 06
68 6. 66 6. 92 0. 14
69 7. 20 7. 29 -0. 09
70 6. 99 6. 40 0. 19
71 9. 83 9. 46 0. 38
72 9. 67 9. 89 -0. 18
73 6. 31 6. 93 -0. 22
74 6. 69 7. 04 -0. 39
79 9. 13 4. 93 ' 0. 19
76 9. 92 6. 79 -1. 28
77 9. 91 4. 76 0. 76**'
78 6. 22 9. 90 6. 72
79 6. 12 9. 97 0. 19
80 6. 69 6. 99 0. 14
81 7. 26 7. 36 -0. 10
82 A. 79 6. 77 -0. 02

18 * 18 ♦ IS A-P •
4. 799 9. 310 9. 8*4 6. 418 6. 973

E END

PLOT VENTILE 7

DATE ATR7 STR7
IS • IS ♦ IS i

67 9. 07 6. 27 0. 00
68 6. 66 8. 13 0. 00
69 7. 20 9.00 0.00
70 6. 99 7.90 0. 00
71 9. 83 6. 71 0. 00
72 9. 67 7. 19 0. 00
73 6. 31 7. 99 0. 00
74 6. 69 8. 94 0.00
79 9. 13 9. 99 0. 00
76 9. 92 8. 16 0. 00
77 9. 91 9. 68 0.00
78 6. 22 6. 99 0.00
79 6. 12 7. 07 0. 00
80 6. 69 7. 72 0.00
81 7. 26 8. 64 0. 00
82 6. 79 7. 91 0. 00

IS * IS ♦ IS
9.

_ ____ _________

9. 067 9. 903 7.979 8.411
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TABLE 3.1 (continued)

REGRESSION VENTILE 8

1 SEE 
RHO 

VARIABLE 
STR8 
TREND 
ATR8 
NE 22

0. 3790 RSQR - 0. 7128 RBARSG - 0. 6923 NOBS - 16 
-0. 0̂37 DU - 2. 087 AAPE - 3. 64

REORES-CQEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.761804 19.00 0.914 313.29 8.9309
0. 003389 1. 41 0. 083 6. 86 179. 3692

DEPENDENT VARIABLE--------------------- 7. 11143

REGRESSION VENTILE 8

DATE ACTUAL PREDIC MISS
IS » IS ♦ IS A-P *

67 9. 87 9. 71 0. 16* -*
68 7. 47 7. 36 0. 11
69 8. 04 8. 06 -0. 02
70 7. 29 7. 24 0. 09
71 6. 79 6. 49 0. 26
72 6. 92 6. 72 -0. 20
73 7. 13 7. 40 -0. 28
74 7. 96 7. 68 -0. 12
79 6. 10 6. 10 -0. 00
76 6. 49 7. 92 -1. 02
77 6. 47 9. 80 0. 67 «*■
78 7. 07 6. 92 0. 99
79 7. 21 7. 00 0. 20
80 7. 78 7. 69 0. 13
81 8. 32 8. 36 -0. 04
82 7. 72 7. 86 •—0. 14

IS * IS + IS A-P *

E END
9.712 6. 274 6. 837 7. 400 7. 962

PLOT VENTILE 8

DATE ATR8 STR8
IS • IS ♦ IS *

67 9. 87 7. 09 0. 00*
68 7. 47 9. 09 0. 00
69 8. 04 9. 92 0. 00
70 7. 29 8. 87 0. 00
71 6. 79 7. 92 0. 00
72 6. 92 8. 17 0. 00
73 7. 13 8. 96 0. 00
74 7. 96 9. 26 0. 00
79 6. 10 7. 32 0. 00
76 6. 49 8. 99 0. 00
77 6. 47 6. 91 0. 00
78 7. 07 7. 74 0. 00
79 7. 21 8. 27 0. 00
80 7. 78 9. 01 0. 00
81 8. 32 9. 79 0. 00
82 7. 72 9. 17 0. 00

IS • IS ♦ IS *
9. 872 6. 733 7. 999 8. 496
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TABLE 3.1 (continued)

REGRESSION VEN TILE  9

1 SEE 
RHO 

VARIABLE 
STR9 
TREND 
ATR9 
NE 22

0. 3262 RSQR 
-O. 0278 DW 

REORES-COEF 
0. 792148 
0. 002173

* 0. 8247 RBARSQ » 0. 8122 NOBS
- 2. 036 AAPE - 2. 98
T-VALUE ELASTICITY MEXPLAVAL

19. 73 0. 943 436. 73
1.13 0.034 4.63

DEPENDENT VARIABLE

MEAN 
9. 4772 

195. 3774 
7. 94443

16

REORESSION VENTILE 9

DATE ACTUAL PREDIC MISS
IS • IS ♦ IS A-P <

67 6. 31 6. 46 0. 09
68 8. 22 8. 12 0. 10
69 8. 88 8.86 0. 03
70 8. 03 6. 06 -0. 01
71 7. 43 7.20 0. 23
72 7. 20 7. 92 -0. 33
73 7. 80 7. 91 -0. 11
74 8. 29 8. 42 -0. 12
73 6. 96 6. 92 0. 04
76 7.36 8. 18 -0. 82
77 7.27 6. 70 0. 97
78 8. 08 7. 60 0. 47
79 8. 21 7. 98 0. 23
80 8. 77 8. 94 0. 22
81 9. 43 9. 49 -0. 06
82 8.64 8. 99 -0. 31

E END

IS • IS ♦ IS A-P
6.463

*

7. 108 7. 733 8. 398 9. 043

PLOT VENTILE 9

DATE

♦  ^

6. 311 7. 300 8. 488 9. 477 10. 466
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TABLE 3.1 (continued)

REORESSION V EN TILE  10

1 SEE - 
RHO - 

VARIABLE 
STR10 
TREND 
ATR10 
NE 22

O. 2976 RSQR * 0. 8957 RBARSQ » 
0.1961 DU * 1.668 AAPE - 

REORES-COEF T-VALUE ELASTICITY 
0. 812132 27. 91 0. 964 
0.001437 1.06 0.035 

DEPENDENT VARIABLE -----

0. 8883 NOBS -
2. 13 

MEXPLAVAL
652. 62

3. 91

16

MEAN 
10. 3347 

213. 6876 
8. 70680

REGRESSIONVENTILE 10

DATE ACTUAL PREDIC MISS
IS • ZS * IS A-P *

67 7. 18 7. 19 -0. 01-r
68 8. 99 6. 87 0. 09
69 9. 91 9. 93 -0. 01
70 8.70 8. 73 -0. 03
71 8. 10 7. 96 0. 14
72 7. 86 • 7. 98 -0. 12
73 8.47 8. 98 -0. 11
74 8. 93 9. 03 -0. 09
79 7. 83 7. 87 -0. 04
76 8. 84 8. 82 -0. 99
77 8. 89 7. 81 0. 48
78 8. 80 8. 41 0. 39
79 9. 10 8. 80 0. 30
80 9. 77 9. 63 0. 14
81 10. 31 10. 49 -0. 14
88 9. 86 9. 94 -0. 28

IS • IS + IS A-P *
7. 183 7. 877 8. 972 9. 266 9. 961

E END

PLOT VEftTXLE 10

DATE

67
68
69
70
71
72
73
74 
79
76
77
78
79
80 
81 
82

ATR10 
18 •
7. 18
8. 95
9. 91 
8.70 
8. 10 
7. 86 
8.47 
8.93
7. 83
8. 24 
8.89 
8. 80
9. 10 
9. 77
10. 31 
9. 26 

ZS *

STR10 
ZS ♦
8. 69 

10. 66 
11. 43 
10. 46
9. 92 
9. 92

10. 22 
10. 73 
9. 34 
10. 46 
9. 29 
9. 93

10. 38
11. 34
12. 28 
11. 20 
IS ♦

ZS

7. 183 8.267 9.391 10.434 11.918
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TABLE 3.1 (continued)

REGRESSION VEN TILE  11

1 SEE - 
RHO - 

VARIABLE 
STR U 
TREND 
ATRll 
NE 22

0. 2242 RSQR - 0. 929S RBARSQ - O. 9209 NOBS - 
0. 1333 DW - 1. 733 AAPE - 1. 71 

RECRES—COEF T-VALUE ELASTICITY MEXPLAVAL 
O. 842082 35. 50 0. 993 853. 93 
0. 000281 0. 29 0. 007 0. 23

16

DEPENDENT VARIABLE

MEAN 
11. 0864 

229. 6391 
9. 40493

REORESSZON VENTILE 11

>ATE ACTUAL PREDIC MISS
ZS * ZS «• IS A-P *

67 7. 84 7. 87 -0. 03-»-
68 9. 51 9. 49 0. 02
69 10. 22 10. 14 0. 08
70 9. 38 9. 40 -0. 02
71 8. 73 8. 70 0. 03
72 8. 49 8. 64 -0. 15
73 9. 09 9. 23 -0. 14
74 9. 64 9. 69 -0. 05
75 8. 64 8. 58 0.06
76 8. 97 9. 40 -0. 44
77 8. 95 8. 46 0. 49
78 9. 45 9. 11 0. 39
79 9. 96 9. 77 0. 19
80 10. 54 10. 44 0. 10
81 11. 02 11. 14 -0. 12
82 10. 04 10. 33 -0. 29

i END

Z8 * ZS ♦ ZS A-P *
7. £

PLOT VENTILE11

DATE ATRll STR 11
IS • ZS + ZS *

67 7. 84 9. 30 0. 00*
68 9. 51 11. 21 0.00
69 10. 22 11. 99 0. 00
70 9. 38 11. 10 0. 00
71 8. 73 10. 28 0. 00
72 8. 49 10. 20 0. 00
73 9. 09 10. 89 0. 00
74 9. 64 11. 44 0. 00
75 8. 64 10. 11 0.00
76 8. 97 11. 09 0. 00
77 8. 95 9. 97 0.00
78 9. 45 10. 73 0. 00
79 9. 96 11. 51 0.00
80 10. 54 12. 29 0. 00
81 11. 02 13. 11 0. 00
82 10. 04 12. 16 0. 00

ZS * ZS ♦ IS •

8. 540 9. 241 9. 943 10. 649

7. 838

♦ _

*  *  #  *
8.999 10.080 11.201 12.321
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TABLE 3.1 (continued)

REORESSION VEN TILE  12

1 SEE 
RHO

variable
STR12 
TREND 
ATR12 
NE 22

0. 2183 RSQR * 0. 9406 RBARSQ » 0. 9364 NOBS • 16 
0.1177 DW - 1. 76S AAPE ■ 1.70

RECRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.899933 39.85 1.010 969.79 11.8496

-0.000447 -0.45 -0.011 0.71 249.8107 
DEPENDENT VARIABLE--------------------- 10. 08568

REORESSION VENTILE 12

>ATE ACTUAL PREDIC MISS
IS * XS ♦ IS A-P *

67 8. 39 8. 94 -0. 15*x
68 10. 23 10. 09 0. 13
69 10. 88 10. 94 —0. 06
70 10.02 10. 13 -0. 11
71 9. 33 9. 29 0. 08
72 9. 12 9. 22 -0. 10
73 9. 76 9. 81 -0. 05
74 10. 19 10. 21 -0. 02
79 9. 32 9. 20 0. 12
76 9. 63 9. 99 -0. 31
77 9. 99 9. 06 0. 90
78 10. 27 10. 04 0. 22
79 10. 98 10. 34 0. 24
80 11. 23 11. 11 0. 13
81 11. 98 12. 14 -0. 16
82 10. 88 11. 29 -0. 37

I END

IS • IS ♦ IS A-P *
a.z

PLOT VENTILE12

TATE ATR12 STR12
XS • XS ♦ M 10 *

67 8. 39 10. 00 0 . oo*-
68 10. 23 11. 82 0. 00
69 10. 88 12. 82 0. 00
70 10. 02 11. 88 0. 00
71 9. 33 10. 89 0. 00
72 9. 12 10. 82 0. 00
73 9. 76 11. 92 0. 00
74 10. 19 12. 00 0. 00
79 9. 32 10. 82 0. 00
76 9. 63 11. 70 0. 00
77 9. 99 10. 66 0. 00
78 10. 27 11. 83 0. 00
79 10. 98 12. 18 . 0. 00
80 11. 23 13. 09 0. 00
81 11. 98 14. 32 0. 00
82 10. 88 13. 28 0. 00

18 • IS IS *

9.190 9.988 10.785 11.582

8. 393

- 123 -



TABLE 3.1 (continued)

REGRESSION VEN TILE  13

RHO - 
VARIABLE 
STR13 
TREND 
ATR13 
HE 22

0. 1886 RSQR - 0. 9360 RBARSQ - 0. 9929 NOBS 
0.1160 DU - 1.768 AAPE - 1.20 

REORES-COEF T-VALUE ELASTICITY HEXPLAVAL 
0.878241 49.64 1.026 1230.91 

-0.001189 -1.44 -0.029 
DEPENDENT VARIABLE -----

7. IB

WEAN 
12. 9967 

260. 6493 
10. 72424

16

REGRESSION VENTILE 13

)ATE ACTUAL PREDIC MISS
IS • IS ♦ IS A-P *

67 9. 00 9. 00 0. 01*-
68 10. 88 10. 89 -0. 01 '
69 11. 46 11. 98 -0. 12
70 10. 99 10. 67 -0. 08
71 9. 99 9. 91 0. 07
72 9. 62 9. 82 -0. 00
73 10. 27 10. 28 -0. 01
74 10. 62 10. 84 -0. 02
79 9. 98 9. 89 0. 09
76 10. 16 10. 46 -0. 30
77 10. 39 9. 93 0. 42
78 10.93 10. 76 0. 17
79 11. 34 11. 04 0. 30
80 12. 21 12. 19 0. 02
81 12. 46 12. 61 -0. 19
82 21. 34 11. 63 -0. 29

I END

18 • 18 ♦ IS A-P #
8. S

PLOT VENTILE13

)ATE ATR13 STR13
IS * IS ♦ IS «

67 9. 00 10. 43 0. 00*-
68 10.88 12. 64 0. 00
69 11.46 13. 46 0. 00
70 10. 99 12. 42 0.00
71 9. 99 11. 99 0. 00
72 9. 82 11. 46 0. 00
73 10. 27 12. 01 0. 00
74 10.82 12. 68 0. 00
79 9.98 11. 99 0. 00
76 10. 16 12. 28 0. 00
77 10. 39 11. 67 0. 00
78 10-99 12. 66 0. 00
79 11. 34 13. 01 0. 00
80 12. 21 14. 39 0. 00
81 12. 46 14. 90 0. 00
82 11. 34 13. 76 0. 00

ZS * IS + IS *

9.766 10.934 11.303 12.071

9. 004 10. 29S 11.913 12.767 14.022
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TABLE 3.1 (continued)

REGRESSION V EN TILE  14

1 SEE - 
RHO - 

VARIABLE 
STR14 
TREND 
ATR14 
NE 22

0. 1928 RSQR - O. 9967 RBARSQ » 0. 9936 NOBS - 16 
0. 2896 DW - 1. 429 AAPE - 1. 23

REORES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.900939 92.67 1.093 1311.27 13.3287 

-O. 002182 -2. 76 -O. 093 24. 24 277. 1324
DEPENDENT VARIABLE--------------------- 11.40274

REGRESSION VENTILE 14

DATE ACTUAL PREDIC MXSS
IS • IS + IS A-P <

67 9. 63 9. 72 -0. 10
68 11. 44 11. 49 -O. 01
69 12. 09 12. 13 -0. 04
70 11. 29 11. 38 -0. 13
71 10. 64 10. 61 0. 03
72 10. 37 10. 34 0. 03
73 10. 99 10. 93 0. 01
74 11. 36 11. 36 -0. 00
79 10. 66 10. 99 0. 10
76 10. 90 11. 13 “0. 23
77 11. 07 10. 67 0. 40
78 11. 78 11. 60 0. 18
79 12. 22 11. 97 0. 29
80 12. 64 12. 47 0. 18
81 13. 27 13. 92 -0. 29
82 12. 18 12. 93 —0. 39

IS * IS * IS A-P

:r-=*

9. 628
E END

10. 497

PLOT VENTILE 14

DATE ATR14 STR14
IS t IS + IS i

67 9. 63 11. 19 0. 00
68 11. 44 13. 17 0. 00
69 12. 09 13. 98 0. 00
70 11. 29 13. 19 0. 00
71 10. 64 12. 29 0. 00
72 10. 37 12. 00 0. 00
73 10. 99 12. 73 0. 00
74 11. 36 13. 26 0. 00
79 10. 66 12. 39 0. 00
76 10. 90 13. 06 0. 00
77 11.07 12. 99 0.00
78 11. 78 13. 67 0. 00
79 12. 22 14. 19 0. 00
80 12. 64 14. 77 0. 00
81 13. 27 16. 07 0. 00
82 12. 18 14. 92 0. oo

IS * IS «• IS 1*
9. 628 10.998 12.368 13.739 19.109
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TABLE 3.1 (continued)

REGRESSION V E N TILE  13

1 SEE 
RHO 

VARIABLE 
STR15 
TREND 
ATR13 
NE 32

0.2139 RSQR - 0.9339 RBARSQ - 0.9306 NOBS - 16 
0.3463 DU - 1 307 AAPE - 1.37

REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.913948 31.13 1.067 1270.19 14.1172

-0.002780 -3.36 -0.067 34.46 293.8911
OEPENDENT VARIABLE---------------------- 12. 11999

REGRESSION VENTILE 13

DATE actual PREDIC HISS
18 • IS «* IS A-P •

67 10. 23 10. 36 -0. 13*—
68 12. 13 12. 19 -O. 02
69 12. 77 12. 98 -0. 21
70 11.94 12. 02 -O. 08
71 11. 29 11. 16 0. 09
72 11. 01 11. 00 0. 01
73 11. 37 11. 97 -0. 00
74 11. 99 11. 82 0. 18
73 11. 91 11. 33 0. 18
76 11. 96 11. 76 -0. 20
77 11. 97 11. 98 0. 39
78 12. 49 12. 33 0. 16
79 12. 71 12. 40 0. 31
80 13. 60 13. 91 0. 09
81 14. 24 14. 91 -0. 27
82 12. 99 13.34 -0. 39

E END

IS • IS ♦ IS A-P ♦
10. 234

•  •  *  *

•  *  •  *
11. 144 12. 033 12. 963 13. 873

PLOT- VENTILE 13

DATE ATR19 STR19
XS • IS + XS •

67 10. 33 11. 78 0. OO*------
68 12. 13 13. 89 0. 00
69 13. 77 14. 84 0. 00
70 11. 94 13. 79 0. 00
71 11. 39 13. 89 0. 00
72 11. 01 13. 70 0. 00
73 11. 97 13. 40 0. OO
74 11. 99 13. 74 0. 00
73 11. 91 13. 31 0. 00
76 11. 96 13. 79 0. OO
77 11.97 13. 99 0. 00
78 13. 49 14. 93 0. 00
79 13. 71 14. 69 0. 00
80 13. 60 16. 01 0. 00
81 14. 34 17. 36 0. 00
82 13. 99 19. 98 0. 00

IS * IS ♦ IS •
10. 234

*

•  •  *  *
11.729 13.223 14.718 16.213
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TABLE 3.1 (continued)

REGRESSION VENTILE 16

1 SEE 
sun

VARIABLE 
STR16 
TREND 
ATR16 
NE 22

0. 2234 
0. 3993

RSQR
DW

0. 9949 RBARSQ - 0. 9913 
1. 289 AAPE - 1. 34 

REGRES-COEF T-VALUE ELASTICITY ItEXPLAVAL 
0.941037 93.11 1.093 1322.99 

-4. 72 -O. 093 60. 99

NOBS

-O. 003844
DEPENDENT VARIABLE

MEAN 
14. 9871 

312. 6180 
12. 90818

16

REGRESSION VENTILE 16

DATE ACTUAL PREDIC MISS
IS • IS ♦ IS A-P *

67 10. 94 11. 04 -0. 10**
68 12. 81 12. 99 -0. 14
69 13. 42 13. 98 -0. 16
70 12. 64 12.72 -0. 08
71 11. 96 11.96 0. 00
72 11.67 11. 67 0. 01
73 12. 33 12. 13 0. 19
74 12. 80 12. 72 0. 08
79 12. 30 12. 09 0. 22
76 12. 91 12. 70 -0. 19
77 12. 61 12. 17 0. 44
78 13. 32 13.20 0. 13
79 13. 79 13. 96 0. 23
80 14. 46 14.29 0. 17
81 19. 01 19.24 -0. 22
82 13. 99 14.42 -0. 47

18 * IS ♦ IS A-P *
10. 941

E END

•  •  *  *

*  •  •  •
11.899 12.768 13.682 14.996

PLOT VENTILE 16

DATE ATR16 STR16
IS * IS ♦ IS •

67 10. 94 12. 39 0. 00*̂ __
68 12. 81 14. 99 0. 00
69 13. 43 19. 37 0. 00
70 12. 64 14. 47 0. 00
71 11. 96 13. 66 0. 00
72 11. 67 13. 38 0. 00
73 13. 33 13. 98 0. 00
74 13. 80 14.71 0. 00
79 13. 30 14. 09 0. 00
76 13. 91 14. 83 0. 00
77 13.61 14. 27 0. 00
78 13. 33 19. 99 0. 00
79 13. 79 16. 09 0. 00
80 14. 46 16. 99 0. 00
81 19. 01 18. 20 0. 00
82 13. 99 17. 31 0. 00

IS * IS ♦ IS «
10. 941 12.489 14.029 19.972 17.116
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TABLE 3 .1  (c o n tin u e d )

REGRESSZON VENTILE 17

RHO 
VARIABLE 
STR17 
TREND 
ATR17 
NE 22

0. 2017 RSQR - 0. 9633 RBARSQ - 0. 9628 NOBS - 16 
0. 3874 DW - 1. 223 AAPE - 1. 19

REORES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.960318 63.13 1.103 1390.24 13.8389

-0. 004387 -6. 27 -O. 103 93. 23 330. 9772
DEPENDENT VARIABLE---------------------- 13. 78833

REGRESSION VENTILE 17

DATE ACTUAL PREDIC MISS
18 * IS + IS A-P *

67 11. 79 11. 92 -0. 13#-t—
68 13. 39 13. 72 —0. 13
69 14. 29 14. 32 -0. 23
70 13. 32 13. 44 -0. 12
71 12. 66 12. 33 0. 11
72 ’ 12. 38 12. 43 0. 13
73 13. 13 13. 03 0. 10
74 13. 63 13. 33 0. 12
73 13. 39 13. 13 0. 23
76 13. 29 13. 19 0. 06
77 13. 71 13. 42 0. 30
78 14. 61 14. 66 -0. 03
79 14. 62 14. 30 0. 33
80 13. 49 13. 30 -0. 02
81 13. 93 16. 32 -0. 39
82 14. 39 14. 79 -0. 20

E END

18 • 18 + 18 A-P *
11. 789

PLOT VENTILE 17

DATE ATR17 STR17
18 • IS ♦ IS <

67 11.79 13. 20 0. 00-
68 13. 39 13.26 0. 00
69 14. 29 16. 22 0. 00
70 13. 32 13. 10 0. 00
71 12. 66 14. 17 0. 00
72 12. 38 14. 12 0. 00
73 13. 13 14. 87 0. 00
74 13. 63 13. 31 0. 00
73 13. 99 13. 14 0. 00
76 13.23 13. 26 0. 00
77 13. 71 13. 61 0. 00
78 14.61 17. 14 0.00
79 14. 62 16. 80 0. 00
80 13. 49 18. 31 0. 00
81 13. 93 19. 38 0. 00
82 14. 39 17. 63 0. 00

IS • IS ♦ IS 1
11. 789

•  *  *  *
13. 403 13. 020 16. 636 18. 232
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TABLE 3.1 (continued)

REORESSZON VENTILE 18

RHO 
VARZABLE 
STR 18 
TREND 
ATR18 
NE 22

O. 2387 RSQR - 0. 9393 RBARSQ - 0. 9364 NOBS « 16 
0. 2993 DU - 1. 481 AAPE - 1. 37

REORES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0. 999737 39. 31 1. 142 1493. 64 17. 1834

-O. 003930 -7. 78 -O. 143 130. 63 339. 6183
DEPENDENT VARIABLE---------------------- 14. 98067

REORESSZON VENTZLE 18

DATE ACTUAL PRED1C MISS
ZS * ZS + IS A-P ♦

67 12. 76 12. 92 -0. 16*4—
68 14. 68 14. 77 -0. 09
69 13. 40 13. 69 -0. 23
70 14. 39 14. 32 -O. 17
71 13. 74 13. 76 -0. 02
72 13. 67 13. 48 0. 19
73 14. 29 14. 09 0. 24
74 14. 80 14. 92 0. 28
73 14. 91 14. 16 0. 33
76 14. 39 14. 60 -0. 01
77 19. 09 14. 87 0. 22
78 13. 82 16. 14 -0. 31
79 19.82 19. 34 0. 28
80 16. 62 16. 46 0. 13
81 17. 39 17. 76 -0. 37
82 16. 19 16. 34 -0. 19

Z8 * 18 ♦ IS A-P *
12. 760 13.823 14.889 19.994 17.019

E END

PLOT VENTZLE 18

DATE ATR18 STR 18
ZS • ZS + ZS i

67 12. 76 14. 07 0. 00
68 14. 68 16. 19 0. 00
69 19. 40 17.27 0. 00
70 14. 33 16. 12 0. 00
71 13. 74 13. 38 0. 00
72 13. 67 13. 17 0. 00
73 14-. 29 13. 92 0. 00
74 14. 80 16. 36 0. 00
73 14. 91 16. 26 0. 00
76 14. 39 16. 88 0. 00
77 13. 09 17. 31 0. 00
78 13. 82 18. 92 0. 00
79 13. 82 18. 33 0. 00
80 16. 62 19. 37 0. 00
81 17. 39 21. 27 0. 00
82 16. 13 19. 71 0. 00

ZS • ZS ♦ IS *

12. 760
*  *  *  *

14. 371 16. 382 18. 193 20. 004
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TABLE 3.1 (continued)
REGRESSION VEN TILE  19

I SEE -Qun a
VARIABLE 
STR19 
TREND 
ATR19 
NE 22

0. 2203 RSQR -  0. 9720 RBARSQ -  0. 9699 NOBS -  16 
0.2962 OU -  1.408 AAPE -  1.13

REORES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
1.007091 72.27 1.163 1834.19 19.2102

-O. 006735 -10. 60 -O. 163 200. 33 402. 6417
DEPENDENT VARIABLE ------------- -----  16.64055

REORESSION VENTILE 19

DATE ACTUAL PREDIC MISS
18 • IS ♦ IS A-P *

67 14. 34 14. 98 -0. 24*.
68 16. 14 16. 31 -0. 17
69 16. 74 16. 97 -0. 23
70 19. 81 19. 76 0. 09
71 19. 26 19. 07 0. 19
72 19. 27 14. 96 0. 32,
73 29. 78 19. 99 0. 20
74 16. 34 16. 38 -0 . 04
79 16. 21 16. 08 0. 13
76 16. 31 16. 38 -0. 07
77 16. 83 16. 71 0. 12
78 17.79 17. 97 -0. 18
79 17. 79 17. 33 0. 42
80 18.74 18. 62 0. 11
81 19. 22 19. 92 -0 . 30
82 17. 71 17. 94 -0. 23

IS • IS ♦ 18 A-P *
14. 338 15. 441 16. 544 17. 647 18. 749

E END

PLOT VENTILE 19

DATE ATR19 STR19
IS • IS ♦ IS • •  • • *

67 14.34 19. 86 0. 0 0 *^ _ _ _ _
68 16. 14 17.86 0. 00
69 16. 74 18. 73 0. 00
70 19. 81 17. 52 0. 00
71 19. 26 16. 89 0. 00 T ■*" ~
72 19. 27 16. 88 0. 00 1 ^
73 19. 78 17. 73 0. 00 Tk. ' '-fe.
74 16. 34 18. 77 0. 00
79 16. 21 18. 97 0. 00 I ^76 16. 31 19. 07 0. 00
77 16.83 19. 61 0. 00
78 17.79 21. 29 0. 00
79 17. 75 20.66 0. 00
80 18. 74 22. 38 0. 00
81 19. 22 23. 69 0. 00
82 17. 71 21. 91 0. 00

IS • IS «■ IS • •  *  *  *

_  _  *+

14. 338 16. 320 18. 303 20.285 22. 267
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TABLE 3.1 (continued)

REGRESSION V E N TILE  20

1 SEE 
RHO 

VARIABLE 
STR20 
TREND 
ATR20 
NE 22

0. 3102 RSQR *  0. 9673 RBARSQ » 0. 9650 NOBS -  16
—O. 0031 DU -  2. 006 AAPE -  I. 00

RECRES-COEF T—VALUE ELASTICITY MEXPLAVAL MEAN
S. 043870 76. 32 1. 241 1942. 06 27. 9097

-0.009644 -19. 90 -0.241 326.10 989.9646
DEPENDENT VARIABLE--------------------- 23. 47973

REGRESSION VENTILE 20

>ATE ACTUAL PREDIC MISS
IS • IS ♦ IS A-P *

67 20. 72 20. BO -0. 09-^
68 23. 94 23. 17 0. 37
69 23. 93 23. 90 0. 03
70 22. 17 22. 20 -0 . 03
71 21. 48 21. 36 O. 12
72 21. 99 21. 49 0. 10
73 22. 04 22. 24 -0 . 20
74 22.76 22. 90 -0 . 14
79 22.79 22. 81 -0 . 07
76 23. 21 23. 36 -0. 19
77 23. 93 24. 34 -0.41
78 24.84 29. 30 -0. 46
79 29. 90 24. 86 0. 64
80 26. 32 29. 93 0. 39
81 26. 34 26. 74 -0. 40
82 24.60 24. 30 0.30

I  END

IS ♦ XS ♦ XS A-P *
20. 7

PLOT VENTILE 20

DATE ATR20 8TR20
IS * XS ♦ IS .*

67 20. 72 22. 69 0. 00*-
60 23. 94 29. 90 0. 00
69 23. 93 . 26.98 0. 00
70 22. 17 24. 99 0. 00
71 21. 48 24. 27 0. 00
72 21. 99 24. 69 0. 00
73 22.04 29. 84 0. 00
74 22.76 26. 91 0. 00
79 22.79 27. 12 0.00
76 23. 21 28. 09 0. 00
77 23. 93 29.61 0. 00
78 24.84 31. 14 0. 00
79 29. 90 30. 97 0. 00
80 26.32 32. 69 0. 00
81 26. 34 34. 13 0. 00
82 24. 60 31. 40 0. 00

IS • XS ♦ IS *

21. 997 23. 279 24. 960 29. 841

20. 716 23. 969 26. 423 29. 276 32. 130
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ESTIMATED RATIOS OF EFFECTIVE-TO-STANDARD TAX RATES.

TABLE 3 .2

R a tio  E stim ate (b ) c d R-sq. Durbin-Wa

Vent 1 • * * « *
Vent 2 « « • « «
Vent 3 ‘ 1.03012 .3513 .0242 * 1.027
Vent 4 0.96 940 .4204 .0196 .16 95 1.557
Vent 5 0.91004 .5820 .0117 .3974 2.018
Vent 6 0.86 870 .6 941 .006 2 .4153 2.021
Vent 7 0.85577 .7484 .0038 .546 4 2.315
Vent 8 0.85658 .7618 .0034 .7128 2.087
Vent 9 0.85305 .7921 .0022 .8247 2.056
Vent 10 0.85236 .8121 .0014 .8957 1.6 88
Vent 11 0.84995 .8421 .0003 .9258 1.733
Vent 12 0.84741 .8599 -.0004 .9406 1.765
Vent 13 0.84505 .8782 -.0 0 1 2 .9560 1.76 8
Vent 14 0.83944 .9005 -.0022 .9567 1.429
Vent 15 0.83810 .9159 -.0 0 2 8 .9539 1.307
Vent 16 0.83339 .9410 -.0 0 3 8 .9545 1.289
Vent 17 0.8376 9 .9605 -.0044 .96 53 1.225
Vent 18 0.82915 .9958 -.006 0 .9593 1.481
Vent 19 0.81852 1.0071 -.0067 .9720 1.408
Vent 20 0.77384 1.0439 -.0096 .9673 2.006

* -  The equa tion  i s  in c a lc u la b le  o r m is le a d in g  because 
the  standard  ta x  ra te s  on th e  r ig h t  hand s id e  a re  
e ith e r  ze ro  o r ve ry  sm a ll.

T h is  i s  th e  system o f equa tions be ing  e s tim a ted .

3 .1 )  ETR± -  b^STRjL

3 .2 ) bi= C i + di *TIME

The equa tions e s tim a ted  a re  o f th e  fo rm :

3 .3 ) ETRi= ci »STRi  + djL«TIMEi »STRi
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TABLE 3.3

ESTIMATED RATIOS OF EFFECTIVB-TO-STANDARD TAX RATES 
BY HOUSEHOLD SIZE.

ALL 1 2 3 4 5 6

1 ft ft « ft « ft *
2 ft « * « « « ft
3 1.03012 « » « « 0.866 3 9 0.91238
4 0 . 96 940 ft » * 0.85347 0 . 85 26 5 0.87740
5 0.91004 ft 0.40536 0.94907 0.85160 0.856 44 0.87207
6 6.86 870 0.30550 0.56057 0.90429 0.87984 0.85759 0.84554
7 0.85577 0.59220 0.67571 0.91947 0.86 7 26 0.85 972 0.82635
8 0.85658 0.6 9651 0.77047 0.93374 0 . 86 991 0.85524 0.80305
9 0.85305 0.75869 0.83763 0.91719 0.87 423 0.83759 0.77759

10 0.85236 0.79588 0.87776 0.90 886 0.86789 0.82467 0.75700
11 0.84995 0.82940 0.90890 0.90922 0.85167 0.80430 0.73758
12 0.84741 0.86 496 0.92487 0.90603 0.83782 0.78604 0.72449
13 0.84505 0.89374 0.92471 0.89833 0.81574 0.77043 0.71185
14 0.83944 0.91882 0.93087 0.88470 0.79443 0.75223 0.6 9035
15 0.83810 0.93508 0.94242 0.86616 0.77560 0.73979 0.67038
16 0.83339 0.94599 0.93922 0.84139 0.75584 0.70999 0.6 5030
17 0.8376 9 0.95351 0.92535 0.81721 0.7  3800 0.6 80 29 0.6 4158
18 0.82915 0.95593 0.89820 0.79258 0.70  238 0.6 5322 0.6 4651
19 0.81852 0 . 9426 8 0.85642 0.75150 0.66 810 0.6 5406 0.6 4014
20 0.77384 0.87189 0.78402 0.71053 0.66 980 0.6 5316 0.63750

•  _ The r a t i o  i s  undefined o r d is to r te d  because the standard ta x  ra te
i n th e  denom inator i s ze ro  o r very  sm all ( le s s  than .01 o f incom e).
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TABLE 3 .4

In te r c e p t  S lope R- Square D urb in-W .

ESTIMATION RESULTS OF ETR = a + b*STR

Vent 1 — — — —

Vent 2 0.35763 0.10418 .0044 0 .814
Vent 3 0.89552 0.36374 .4566 0.785
Vent 4̂ 1 .39477 0.40708 .5286 0.997
Vent 5 1.75323 0.46600 .5671 1.019
Vent 6 2.05956 0.49972 .5714 1.132
Vent 7 2.03996 0 .55  802 .6608 1.423
Vent 8 1.5  9851 0.6 4623 .7330 1.360
Vent 9 0 .93072 0.74006 .8224 1.563
Vent 10 0.50565 0.79355 .890 8 1.410
Vent 11 0 .54332 0 .7  9933 .9289 1.6 16
Vent 12 0 .85839 0.77870 .9479 1.760
Vent 13 1.17500 0.76049 .96 40 1.771
Vent 14 1.63588 0.73277 .9598 1.398
Vent 15 2.16781 0.70497 .9619 1.547
Vent 16 2.87772 0.66 927 .9605 1.435
Vent 17 3.43977 0.65255 .9744 1.314
Vent 18 4.56018 0.60636 .9666 1.565
Vent 19 5.40212 0.5850 2 .9679 1.165
Vent 20 10.02125 0 .48229 .8972 0.991

V e n t i le  1 was n o t e s tim a b le .
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CHAPTER 4

THE RECONCILIATION OF ADJUSTED GROSS INCOME AND PERSONAL INCOME.

The pu rpose  o f t h i s  c h a p te r  i s  to  describe  th e  r e c o n c i l ia t io n  o f 

the  d is t r ib u t io n  o f personal income (P I)  and a d ju s te d  g ross income (AGI) 

in  th e  model. R eca ll th a t  the consumption p a r t  o f the  model r e q u ir e s  a 

d i s t r i b u t i o n  o f  d is p o s a b le  P I, w h i le  th e  ta x  m odel c a lc u la te s  taxes 

based on a model o f the  d is t r ib u t io n  o f AGI. T h is  c h a p te r  c o n s is ts  o f  

two p a r ts  w h ic h  c o rre s p o n d  t o  the  two d ire c t io n s  o f  conve rs ion : p a r t  

(A ), the  conve rs ion  o f PI to  AGI i n  th e  a g g re g a te , and p a r t  (B ) ,  th e  

conve rs ion  o f AGI back to  PI i n  th e  form  th a t  i s  d isaggrega ted  by income 

v e n t i le .  The convers ions must be done in  both d ire c t io n s .

The s t a r t i n g  p o in t  f o r  th e  ta x  c a lc u la t io n s  i s  an e s tim a te  o f PI 

ob ta in e d  from  the  macro m odel. B e fo re  ta x e s  can even  be c a lc u la te d ,  

t h i s  e s t im a te  o f  PI m ust be conve rted  to  an e s tim a te  o f AGI (p a r t  A ). 

When t h is  i s  done, the  d is t r ib u t io n  o f AGI by v e n t i le  i s  c a lc u la te d  as 

d e s c r ib e d  i n  C hap te r 2 .  Then ta x e s  a re  e s t im a te d  and we o b ta in  an 

e s tim a te  o f the  p o s t- ta x  d is t r ib u t io n  o f  AGI by v e n t i le  as d e s c r ib e d  i n  

C h ap te r 3 . T h is  m ust be c o n v e r te d  t o  a p o s t - ta x  d is t r ib u t io n  o f PI 

(p a r t  B) which i s  com patib le  w i th  th e  p a ra m e te rs  and c o n c e p ts  o f  th e  

c o n s u m p t io n  m o d e l. F ig u re  4 .1  i l l u s t r a t e s  how th e  tw o p ro c e s s e s  

described  in  t h is  chap ter r e la te  to  the  models d e s c r ib e d  i n  C h a p te rs  2 

and 3» and th e  s t ru c tu re  o f the  e n t ir e  macro model.
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FIGURE 4*1 
FLOW CHART.

macro model

n _ r
t J  AGI p o s t-  U p o s t -  LJ f

aggregate aggregate —> d i s t r i — » taxes -» ta x  AGI ta x  PI -> 
PI p H  AGI b u tio n  d i s t r i - “*  d i s t r i -

‘ 1 - - -  b u t io nA A f l  r-r b u t io n  __', ,  A>— W__ t l _ _ _ iTa
Ch.4 , p a r t  (A) Ch.2 Ch.3 Ch.4 , p a r t  (B)

P a r t  ( A ) :  C o n ve rs ion  o f  PI to  AGI i n  th e  A ggrega te .

PI i s  a measure o f a l l  income a cc ru in g  to  households in c lu d in g  a l l  

la b o r  co m p e n sa tio n , t ra n s fe r  payments le s s  p a y ro l l taxes, in te r e s t  and 

d iv id e n d  income le s s  co rp o ra te  p r o f i t s ,  net in te r e s t ,  and im p u ta t io n s .  

(G a in s  fro m  th e  s a le  o f a s s e ts  a re  no t counted in  PI o r GNP.) AGI i s  

th e  income ta x  base. I t  e xc lu d e s  many ite m s  w h ic h  a re  i n  P I such as 

t r a n s f e r s ,  f r i n g e  b e n e f i t s ,  and i n t e r e s t  f ro m  s t a te  and lo c a l  

governments. I t  a ls o  in c lu d e s  some ite m s  n o t co u n te d  i n  PI such as 

c a p ita l ga ins  and persona l c o n tr ib u t io n s  f o r  s o c ia l insurance .

T a b le  8 .1 4  in  th e  N a tio n a l Income and Product Accounts p ro v id e s  a 

d e ta i le d  r e c o n c i l ia t io n  between PI and AGI. That t a b le ,  re p ro d u c e d  i n  

f ig u r e  4 .2 ,  b re a ks  th e  d i f f e r e n c e  down in to  13 c a te g o r ie s . , Those 13 

c a te g o r ie s  a re  subsequently rearranged in to  12 r e c o n c i l ia t io n  ca te g o rie s  

by a gg re ga ting  some and s p l i t t i n g  up o th e rs . Even th o u g h  h e re  i n  p a r t  

( A ) ,  we a re  n o t conce rn ed  w i th  th e  v e n t i l e  d i s t r i b u t i o n  o f  incom e 

c a te g o r ie s ,  we w i l l  be v e ry  much conce rned  a b o u t i t  i n  p a r t  (B ) . 

T h e r e fo r e  i t  was v e r y  im p o r t a n t  t h a t  th o s e  12 c a te g o r ie s  w ere  

c o n s tru c te d  on th e  bas is  o f  how they are  d i s t r ib u t e d  among th e  tw e n ty
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FIGURE 4 .2

NIPA TABLE 8.14

March 1986

Table 8.14.—Comparison o f Personal Income in the National Income 
and Product Accounts (N IPA’s) w ith Adjusted Gross Income as 
Published by the Internal Revenue Service (IRS)

[B illio n s  o f dollars |

Line 1982 | 1983 j 1984

Persoaal taKom . N IP A 'i----- ----------- ------------------ ------ ------- --------
L os: Portion o f personal income not included in  adjusted gross 

income.
Transfer payments except taxable m ilita ry  retirem ent 

end taxable government pensions.
Other labor income except fees..... ....... .................................
Imputed income in  personal income......................................
Investment income o f life  insurance carrie rs and p riva te  

non insured pension plans 
Investment income received by nonpro fit institu tio n s or 

retained by fiduciaries.
Di/Terences in  accounting treatm ent between N IPA s and 

tax regulations, net 
Other personal income exempt or excluded from  adjusted

Plus: Portion o f adjusted gross income not included in  personal 
income.

Personal contributions fo r social insurance.— ....................
Net gain fro n t sale o f assets............................................. .....
Taxable private pensions..... ....... ...... ................. ........ — ......
Small business corporation incom e................................ .......
O ther types o f income-------------------------------------------- --------

Equals: BEA-derived adjusted grass incom e.........— .......................
Adjusted gross income. IB S ................ ........ ........... .............. ......... —
Adjusted gross income {A G I) gap * ............. ........................ - ----------

AGI gap (line 18) as a percentage o f BEA-derived AG I (lin e  
16).

AGI a t IBS (line 17) as a percentage o f BEA-denved AG I 
(line 16X.

1 2.679.8 ££36.4
2 802.3 883.0

3 361.1 388.0

4 161.4 176.9
5 475 536
6 72.9 78.5

7 30.5 28.7

8 40.3 48.6

9 88.7 108.7

10 191.0 224.8

11 112.3 119.8
12 33.0 50.6
13 41.5 49.5
14 - .9 2.0
IS 3.0 2.9

16 2.059.4 2.178.2
17 135Z.1 1342.6

18 207J 235.6

19 10.1 10.8

20 89.9 89 J!

3.111.9

57.6
86.3

132.4

1. Equals imputed interest received by persons from  life  insurance carriers and private  
noninsured p *"” " "  plans as shown in  table 8.8 (lin e  50%

2. fin w g f o f income earned by low-income ind ividua ls who are not required to  file  income tax 
returns, unreported income th a t is included in  the N IPA  measure, and gross errors and 
omissions in  lines 2 through 15. Also includes the net effect o f e rrors in  the IRS adjusted grass 
income (line 17) and NIPA personal income (lin e  1) measures. Such errors can arise from  the 
sample used by IBS to  estimate line  17 and from  the data sources used by BEA to  estim ate line
1.
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FIGURE 4 .3

NIPA TABLE 3.11

March 1986

Table 3.11.— G overnm ent T ra n s fe r P aym en ts  to  Pei'sons
I B il l io n s  o f  d o lla rs ]

(internm ent tranafer pay m enu h i pen«on*.. 
Federal .................. ....................

Benefits from social insurance funds.......................................
Old-age. survivors, and d isab ility  insurance.......................
Hospital and supplementary medical insurance.................
Unemployment insurance....... .............................................

S tate............................................................................. _.....
Railroad employees.......................................................................j 8
Federal employees..............................- ..............................
Special unemployment benefits.........................................

Federal employee retirem ents...............................................
C ivilian 1..............................................................................
M ilita ry  2 ...........................................................................

Railroad re tire m e n t..... .....................................................
Veterans life  insurance..........................................................
Workefs" compensation.................................................. .......
M ilita ry  medical insurance 1 .................................................

Veterans benefits.... ................. ..........................................
Pension and d isa b ility ............................................................
Readjustment...........................................................................
O ther * ....................... ...... ........ .............................................

Food stamp benefits.....'........... ............. ... ..................................
Black lung benefits....................................................... - ...........
Supplemental security income...................................................
D irect re lie f..................... .............. ............... ...........................
Earned income cre d it.............................................. ....... ..........
O th e r*.................... .. .................................................................

State and lo ca l.
Benefits from social insurance funds..........

State and local employee retirem ent .......
Temporary d isability insurance................
W orkers' compensation...........- ................

Public awstance.............. .............................
Medical care............................ ................
A id to fam ilies w ith dependent ch ild ren .
Supplemental security income..................
General assistance......................................

O ther1
Education----------------------
Employment and tra in in g . 
O ther T— ......................

Line UK* 19X3 :

1 396.2 426.6!
2 316.3 340.0 j
3 273.6
4 153.7 164.4 j
9 50.8 57? !
6 25.2 26 4 1
7 23.4 20.21
8 .4 .41
9 3
10 1.1 s.s!
11 35.2 3 7 .5 !
12 19.9 21.2
13 15.4 16.3
14 5.8 6.01
IS 1.4 1.4 1
16 .9 .91
17 .5 61

18 14.9 15.0 i
19 13.3 13.7
20
21

1.6 1.4 i

22 9.9 11.1
23 1.7 1.7
24
25

6.9 7.4

26 1.2 1.2
27 8.2 9.1
28 79.9 86.6

29 - 23.0 25.2
30 19.3 2L2
31 1.0 10
32 2.7 3.0
33 51.8 56.1
34 31.7 34.8
35 13.3 14.2
36 2.1 2.0
37 1.9 2.0
38 1.6 1.7
39 1.2 1.3
40 2.7 2.9
41 1.1 1.0
42 1.3 1.4

•37.1

a* 1.1-
29* i 
1731> 
<52.7 
16 0 
13 i!

.1
2.3 

37 4

fil
14lft

14>
13.7 
1.1

10.7 
1.6 
83

1.2
9.4

93.0

27.6 
23.4

1.1
3.2 

60.3
37.7 
14.9
2.1
2.3 
1.9
1.4 
11.8
1.3

1. Consists o f d v il service, foreign service. Public H ealth Service officers. Tennessee Valley 
A uthority, and several sm all retirem ent programs.

2. Includes the Coast Guard.
3. Consists o f payments fo r medical services fo r dependents o f active duty m ilita ry  personnel 

a t nonm iljtary facilities.
4. Consists, o f mustering out pay. te rm ina l leave pay, and adjusted compensation benefits.
5. Consists largely o f payments to  nonpro fit ins titu tio n s , aid to  students, and payments for 

medical services for re tin a  m ilita ry  personnel and th e ir dependents a t nonm ilita ry facilities
6. Consists o f emergency assistance and m e d ia l insurance prem ium  payments paid on behalf 

o f indigents.
7. Consists largely o f foster care, veterans benefits, Alaska dividends, and crim e victim  

payments.
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income v e n t i le s .  For example, the  f i r s t  r e c o n c i l ia t io n  ite m  in  th e  NIPA 

ta b le  i s  T ra n s fe r payments, l in e  3 . Since d i f f e r e n t  types  o f  t ra n s fe rs ,  

l i k e  S o c ia l s e c u r i t y  and Unemploym ent com pensation, a re  l i k e l y  to  be 

d is t r ib u te d  d i f f e r e n t ly  among th e  income groups, those item s a re  handled 

s e p a ra te ly . Conversely, o th e r ite m s  l i s t e d  s e p a ra te ly  in  th e  N IPA1 s 

s u ch  as In v e s tm e n t incom e o f  l i f e  in s u ra n c e  c a r r ie r s ,  l i n e  7 ,  and 

Investm ent income re ce ive d  by f id u c ia r ie s ,  l i n e  8 , w ere com bined h e re  

because th e y  were e i t h e r  d is t r ib u te d  s im i la r ly ,  o r t h e i r  d is t r ib u t io n  

was no t known. What fo l lo w s  i s  a l i s t  o f  th e  12 r e c o n c i l i a t i o n  ite m s  

used i n  th e  m ode l, t h e i r  r e la t io n  to  th e  NIPA ta b le  8 .1 4 , and how they 

are  es tim a ted  l?y the  model. These item s make up th e  e n t i r e  d i f f e r e n c e  

b e tw e e n  PI and AGI. T a b le  4 .1  p ro v id e s  a summary o f th e  r e la t i o n  

between th e  r e c o n c i l ia t io n  ite m s  and th e  NIPA a c c o u n ts . The t r a n s fe r  

paym ents d e ta i l  i s  d e rive d  from  NIPA ta b le  3*11* which i s  reproduced in  

f ig u r e  4 .3 .

The f i r s t  ite m  i s  OASDI -  O ld age , s u r v iv o r s  and  d i s a b i l i t y  

in s u ra n c e . I t s  va lue  i s  shown on l in e  4 o f NIPA ta b le  3*11 > which i s  a 

p a r t  o f  NIPA ta b le  8 .1 4 ,  l i n e  3 $ T ra n s fe r  paym ents e x c e p t t a x a b le  

m i l i t a r y  r e t i r e m e n t  and ta x a b le  governm ent p e n s io n s . I t s  v a lu e  i s  

determ ined i n  th e  macro model as a fu n c t io n  o f  t im e , th e  p r ic e  le v e l ,  

and th e  p o p u la t io n  aged 65 and o v e r .  The p a ram e te rs  and e s t im a tio n  

r e s u lts  o f  t h is  and th e  o th e r equa tions d is c u s s e d  i n  t h i s  s e c t io n  a re  

found i n  ta b le  4 .2 .

The second ite m , a lso  in c lu d e d  in  l in e  3 o f the  NIPA ta b le  8.14 is  

H I -  H o s p ita l and supplem entary m edica l in s u ra n c e , fo u n d  on l i n e  5 o f 

NIPA ta b le  3*11 . HI p r im a r i ly  c o n s is ts  o f  M edicare and M edica id . I t  i s  

d e te rm in e d  i n  th e  m acro m odel as a fu n c t io n  o f tim e , the  p r ic e  le v e l ,
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and th e  p o p u la t io n  aged 65 and o v e r .  L ik e  a l l  th e  o th e r  ty p e s  o f  

t r a n s f e r s  l i s t e d  h e re , H I i s  s u b t ra c te d  fro m  PI i n  th e  p ro c e s s  o f  

de te rm in g  AGI.

The n e x t i te m ,  a ls o  a t r a n s fe r  paym ent, i s  U I -  U nem p loym ent 

in su ra nce , ta b le  3 .1 1 , l in e  6 .  I t  i s  c a lc u la te d  i n  th e  macro model as a 

f u n c t io n  o f  t im e , th e  number o f  unem ployed and th e  p r ic e  le v e l .  I t  

in c lu d e s  s ta te , fe d e ra l,  r a i l r o a d ,  and s p e c ia l unemployment b e n e fits .

The f o u r t h  ite m ,  RET, c o n s is t s  o f  th e  t a x - f r e e  p o r t i o n  o f  

r e t i r e m e n t  incom e and o th e r item s. Th is  i s  a ls o  in c lu d e d  i n  l in e  3 o f 

ta b le  8 .14  as a t ra n s fe r  payment. T h is  ca tegory is  meant to  cap tu re  the  

no r*-m eans-tes ted  t r a n s f e r  paym ents o th e r  th a n  s o c ia l  s e c u r i t y .  I t  

in c lu d e s  one h a l f  th e  r e t i r e m e n t  incom e ( re p re s e n t in g  th e  ta x - f r e e  

p o r t io n )  o f  fe d e ra l,  s ta te  and lo c a l ,  and r a i l r o a d  r e t i r e e s .  I t  a ls o  

in c lu d e s  V e t e r a n 's  b e n e f i t s ,  and S ta te  and lo c a l  t r a n s fe r s  f o r  

Education , Employment and t r a in in g ,  and O ther. RET* s va lue  i s  one h a l f  

o f  NIPA t a b le  3*11 l i n e  1 1 ,1 4 ,1 8  and 29, p lus  a l l  o f l in e s  40 ,41 , and 

42. A l l  those ite m s  a re  c a lc u la te d  in  th e  macro model as a f u n c t io n  o f  

tim e , p o p u la tio n  over 65 , and th e  p r ic e  le v e l .

The l a s t  t ra n s fe r  ca tego ry , and th e  f i f t h ,  o v e ra l l i s  WELF -  which 

co n ta in s  W e lfa re  and a l l  the  o th e r m eans-tested t r a n s fe r  p rog ram s. I t  

in c lu d e s  Food stam ps, B lack lu n g , Supplemental s e c u r ity  income, D ire c t 

r e l i e f ,  O ther, and s ta te  and lo c a l P u b lic  a s s is ta n c e , ta b le  3 .1 1 ,  l i n e s  

22 th rough 27 and l in e  33. These item s, which are  d is t r ib u te d  p r im a r i ly  

to  lo w  incom e f a m i l ie s ,  a re  s u b t ra c te d  from  PI on th e  way to  g e t t in g  

AGI, ju s t  l i k e  th e  o th e r t r a n s fe r  ite m s .  These ite m s  a re  c a lc u la te d  

s e p a ra te ly  by the  macro model as a fu n c t io n  o f tim e , p o p u la tio n , and th e  

p r ic e  le v e l .
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The s ix t h  r e c o n c i l i a t i o n  ite m  i s  OLI -  Other la b o r  income (8 .1 4 , 

l in e  4 ) .  I t  c o n s is ts  o f  em p loye r p ro v id e d  f r i n g e  b e n e f i t s  such as 

p e n s io n  and p r o f i t  s h a r in g ,  group h e a lth  and l i f e  in su ra nce , w o rke r1 s 

compensation, supplem ental unemployment, and o th e r . I t s  va lue  i s  fo u n d  

i n  NIPA t a b le  2 .1 ,  l i n e  8 . I t  i s  c a lc u la te d  by the  macro model as a 

fu n c t io n  o f income. Since i t  i s  a p a r t o f PI but i s  n o t ta x a b le ,  i t  i s  

s u b t ra c te d  when es tim a ted  AGI. I t  i s  es tim a ted  as f ix e d  percentages o f 

la b o r  compensation f o r  p r iv a te  w o rke rs , fe d e r a l  w o rk e rs  and s ta te  and 

lo c a l  governm ent w o rk e rs . Those la b o r  co m p e n sa tio n  c a te g o r ie s  a re  

fo re c a s t i n  th e  macro model.

The next ite m  i s  IMPU- Im pu ted  incom e i n  p e rs o n a l incom e (8 .1 4 ,  

l i n e  5 ) .  I t  c o n s is ts  p r im a r i ly  o f re n ta l income im puted to  homeowners 

when they occupy t h e i r  own homes, and in te r e s t  income a c c ru e d , b u t n o t 

r e a l iz e d  by ow ners o f  s e c u r i t ie s  which pay on ly  a t w ide in te r v a ls ,  or 

upon m a tu r i t y ,  such as s a v in g s  bonds. T h is  i t e m ,  w h ic h . i s  a ls o  

s u b t ra c te d  fro m  PI i n  c a lc u la t in g  AGI, i s  es tim a ted  as a fu n c t io n  o f 

in te r e s t  income, the  mortgage ra te  and tim e .

The 8 th  r e c o n c i l ia t io n  ite m  i s  VESI- re ta in e d  Investm ent and o th e r  

in c o m e . I t  c o n s is ts  o f  s e v e ra l c a te g o r ie s  o f  incom e (8 .1 4 ,  l i n e s  

6 ,7 ,1 3 *1 4  & 15 ). There was no a v a ila b le  data on th e  s iz e  d i s t r i b u t i o n  

o f  th e se  ite m s ,  b u t i t  i s  l i k e l y  t h a t  t h e i r  d is t r ib u t io n  i s  s im ila r .  

Th is  ite m  in c lu d e s  investm en t income re ta in e d  by l i f e  in su rance  c a r r ie r s  

and  p r i v a t e  n o n in s u re d  p e n s io n  fu n d s ,  r e c e iv e d  by n o n p r o f i t  

in s t i t u t io n s ,  or re ta in e d  by f id u c ia r ie s .  These incomes a re  in c lu d e d  in  

P I b u t n o t AGI, and thus a re  s u b tra c te d  in  th e  r e c o n c i l ia t io n  process. 

T h is  ca tegory  a lso  in c lu d e s  ta x a b le  p r iv a t e  p e n s io n s , s m a ll b u s in e s s  

c o rp o ra te  income and o th e r  income which i s  p a r t  o f  AGI but no t a p a r t  o f
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P I,  and th u s  i s  added to  PI i n  th e  r e c o n c i l i a t i o n  p ro c e s s . T h is  

ca tegory  is  c a lc u la te d  as a fu n c t io n  o f t - b i l l  ra te ,  personal income and 

tim e .

I t  i s  acknowledged th a t  these la s t  two item s i n  p a r t ic u la r  may n o t 

b e lo n g  i n  th e  incom e m easure as i t  i s  be ing  used here in  t h is  model. 

A l l  the  income be ing  d is t r ib u te d  among th e  income c lasses i s  la t e r  be ing  

d is t r ib u te d  ag a in  among consum ption  goods and s e r v ic e s  as i f  i t  w e re  

d is c r e t io n a r y  incom e. O bv ious ly , im puted re n t and im puted s e rv ic e s  o f  

f i d u c i a r i e s  a re  n o t d i s c r e t io n a r y ,  b u t  a r e  im p u te d  t o  s p e c i f i c  

c a te g o r ie s . A more accu ra te  m odeling approach would be to  s u b tra c t such 

i te m s  f ro m  th e  d e f i n i t i o n  o f  in c o m e  and add  them  d i r e c t l y  t o  

consumption. T h is  was no t done here because i t  would re q u ire  changes in  

th e  s t ru c tu re  o f the  in te r in d u s t r y  model which are  beyond th e  scope o f 

t h is  s tudy .

The 9 th  ite m  i s  EXCL -  which in c lu d e s  o th e r item s w hich are  exempt 

o r exc luded  fro m  AGI (and  th u s  a re  s u b t ra c te d  fro m  P I ) .  T h is  ite m  

in c lu d e s  from  ta b le  8 .14  both  l in e  8 which i s  accou n ting  d if fe re n c e s  and 

l in e  9 which i s  o th e r ite m s  exempt o r excluded from  AGI. The accoun ting  

d i f f e r e n c e s  in c lu d e  some u n r e a liz e d  in v e s tm e n t incom e , in v e n to r y  

v a lu a t io n  a d ju s tm e n t f o r  non fa rm , n o n c o rp o ra te  b u s in e s s , d e p le t io n  

a llo w a n c e s , d e f a u l t e r 's  g a in , c a p ita l consumption ad justm ent f o r  farm s 

and p ro p r ie to rs  and la n d lo rd s , IRA and Keogh p la n  in te r e s t  re ce ive d , and 

o th e r .  The exemptions and e x c lu s io n s  in c lu d e  s ta tu to ry  ad justm ents l i k e  

moving expenses, ta x - f re e  d iv id e n d s  and in te r e s t ,  and ta x  f re e  m i l i t a r y  

pay. T h is  ite m  was c a lc u la te d  as a f ix e d  percentage o f PI.

The n e x t  i t e m  i s  CONTR -  P e rs o n a l c o n t r ib u t io n s  f o r  s o c ia l  

in su rance . Since t h is  ite m  is  ta x a b le  incom e in c lu d e d  i n  AGI, b u t i s
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no t i n  P I, i t  i s  added to  PI i n  th e  r e c o n c i l ia t io n  p ro c e s s . T h is  ite m  

w h ic h  i s  m o s tly  p a y r o l l  ta x e s ,  i s  c a lc u la te d  by th e  m acro model as 

percentage o f p r iv a te  la b o r  compensation. The percentage a p p lie d  v a r ie s  

a cco rd in g  to  the  le g is la te d  s o c ia l s e c u r ity  c o n t r ib u t io n  ra te s .

The 11th  item  is  c a p ita l g a ins , CAPG. These re p re se n t th e  ta x a b le  

p o r t io n  o f  c a p i t a l  g a in s  C40% u n t i l  1987), and because they are  no t a 

p a r t  o f P I, they are  added to  PI i n  g e t t in g  AGI. These are  re p o r te d  i n  

8 .1 4 ,  l i n e  12 , Net g a in  from  s a le  o f asse ts , and a ls o  in  SOI. C a p ita l 

ga ins  a re  fo re c a s t w ith  a re g re s s io n  e q u a tio n  u s in g  as re g re s s o rs  th e  

AAA bond r a te  m inus th e  lagged  pe rcen t change in  th e  GNP d e f la to r ,  and 

P I.

The l a s t  r e c o n c i l i a t i o n  ite m  i s  GAP, th e  AGI gap. T h is  ite m ,  

re p o r te d  i n  8 .1 4 , l in e  18, i s  described  by BEA in  The Survey o f C urrent 

Business. May, 1986 , as a measure o f n o n com p liance . See P a rk  (1986 ) .  

I t  in c lu d e s  th in g s  l i k e  un repo rted  income in c lu d e d  i n  th e  NIPA es tim a te  

o f AGI. I t  a ls o  in c lu d e s  sam pling e r ro rs ,  o th e r e r r o r s  and o m is s io n s , 

and income earned by lew income in d iv id u a ls  who a re  no t re q u ire d  to  f i l e  

income ta x  re tu rn s .  The AGI gap i s  es tim a ted  to  be a f l a t  percentage o f 

PI based on re c e n t h is t o r ic a l  m agnitudes, and i s  added to  PI i n  g e t t in g  

AGI.

P a rt A i s  complete when a l l  12 r e c o n c i l ia t io n  ite m s  a re  fo re c a s t in  

th e  a g g re g a te  and s u b t r a c t e d  f ro m  ( o r  added  t o )  th e  a g g re g a te  

c a lc u la t io n  o f  P I. The r e s u l t  i s  aggregate AGI w hich i s  then  s p l i t  up 

in t o  the  tw enty v e n t i le s  i n  th e  income d is t r ib u t io n  m odel d e s c r ib e d  i n  

C h ap te r 2 .  Taxes a re  c a lc u la te d  as d e s c rib e d  i n  Chapter 3 , w ith  the 

r e s u l t  be ing  a twenty v e n t i le  d is t r ib u t io n  o f taxes and d is p o s a b le  AGI. 

Now we a re  ready fo r  p a r t  (B) o f  t h is  chap te r, which i s  to  go the  o th e r
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way, and c o n v e r t  AGI back  i n t o  P I, but t h is  tim e  in  th e  d isaggrega ted  

tw en ty  v e n t i le  d is t r ib u t io n  fo rm . The procedure i s  t o  a l lo c a te  th e  12 

r e c o n c i l i a t i o n  ite m s  among th e  v e n t i le s ,  and add them to  the  p o s t- ta x  

AGI d is t r ib u t io n  to  g e t the  p o s t- ta x  PI d is t r ib u t io n .

P a r t (B ) :  The A G I-P I B r id g e .

The m acro model needs to  have the  PI d is t r ib u t io n  d e fin e d  i n  term s 

o f  an in d e x  o f  the  c u t o f f  incom es i n  each v e n t i l e .  A c u t o f f  incom e 

re p re s e n ts  th e  b o rd e r income between i t s  v e n t i le  and th e  next v e n t i le .  

(The top  v e n t i le  i s  rep resen ted  by i t s  p e rc e n ta g e  o f  a g g re g a te  incom e 

r a t h e r  th a n  th e  h ig h e s t  s in g le  pe r c a p i ta  incom e i n  th e  econom y.) 

Chapters 2 and 3 describ ed  how both  the  amount o f  AGI pe r v e n t i l e  and 

each v e n t i le *  s c u t o f f  AGI was d e te rm in e d . Here, the  r e c o n c i l ia t io n  

ite m s  per v e n t i le ,  and th e  per c a p ita  r e c o n c i l i a t i o n  c u t o f f s  f o r  each 

v e n t i l e  m ust be de te rm ined  and added to  the  AGI amounts and c u to f fs  to  

ge t the  d is t r ib u t io n  o f  P I.

The a l lo c a t io n  o f each o f the  12 AGI-PI r e c o n c i l ia t io n  ite m s  to  the  

tw enty income v e n t i le s  i s  done by c o n s tru c tin g  a 20x12 b r id g e  o r  m a t r ix  

whose columns c o n ta in  th e  share o f each item  go ing  to  each v e n t i le .  The 

b r id g e ,  w h ic h  i s  show n i n  t a b le  4 .3 ,  i s  c o n s t ru c te d  i n  te rm s  o f  

c o e f f ic ie n ts  ra th e r  than f lo w s , so th a t  th e  sum o f  each o f  th e  tw e lv e  

co lum ns i s  one . Each colum n* s c o e f f i c ie n t s  a re  m u l t ip l ie d  by each 

y e a r*s  va lue  f o r  the  ite m s  to  g e t each v e n t i le *  s d o l la r  sh a re  o f  each 

ite m . The tw e lve  d o l la r  f lo w s  f o r  each v e n t i le  a re  then summed so th a t  

we a re  l e f t  w i th  th e  d o l l a r  d i f f e r e n c e  betw een AGI and P I f o r  each 

v e n t i l e .  T h a t d o l l a r  amount i s  th e n  added t o  th e  d o l l a r  amount o f 

p o s t - ta x  AGI fro m  each v e n t i l e  c a lc u la te d  e a r l i e r  i n  t h e  in c o m e

-  144 -



d is t r ib u t io n  and ta x  models to  g e t th e  d o l la r  amount o f AGI per v e n t i le .  

In  m a t r ix  n o ta t io n ,  l e t  AGI (20x1) be the  v e c to r  o f AGI per v e n t i le ,  P 

(20x12) be th e  A G I-P I b r id g e ,  RI (1 2 x1 ) be th e  v e c to r  o f  a g g re g a te  

r e c o n c i l i a t i o n  ite m s , RV (20x1) be the  d o l la r  amount o f r e c o n c i l ia t io n  

per v e n t i le ,  and l e t  PI (20x1) be th e  v e c to r  o f  P I p e r v e n t i l e .  The 

procedure thus f a r ,  then, can be shown as : ■

4 .1 ) RV = P x RI

4 .2 )  PI = AGI + RV

N e x t, th e  c u t o f f s  f o r  persona l income are  es tim a ted  by adding th e  

c u to f fs  f o r  the  r e c o n c i l ia t io n  ite m s  to  th e  AGI c u t o f f s  c a lc u la te d  i n  

th e  income d is t r ib u t io n  model and ta x  model. The r e c o n c i l ia t io n  c u to f fs  

a re  d e te rm in e d  as f o l lo w s :  s in c e  the  c u to f fs  a re  d e fin e d  i n  term s o f 

per c a p ita  incomes, each v e n t i le *  s r e c o n c i l i a t i o n  ite m  t o t a l  i s  f i r s t  

d iv id e d  by v e n t i l e  p o p u la tio n  to  ge t the  per c a p ita  t o ta ls  by v e n t i le .  

Then, th e  per c a p ita  r e c o n c i l ia t io n  th a t  o c c u rs  a t  th e  b o rd e r  between 

v e n t i l e s  i s  e s t im a te d  based on th e  r e la t io n s h ip  between average and 

c u to f f  AGI. For example, i f  the  v e n t i le  c u to f f  AGI i s  two th ir d s  o f  the  

way between th e  average per c a p i ta  AGI i n  tw o  v e n t i l e s ,  th e n  th e  pe r 

c a p i ta  c u t o f f  r e c o n c i l i a t i o n  w i l l  be es tim a ted  as be ing  two th ir d s  o f 

th e  amount o f  average  p e r c a p i ta  r e c o n c i l i a t i o n  b e tw e e n  th e  tw o  

v e n t i le s .  That amount i s  then  added to  the  AGI c u to f f  c a lc u la te d  by the  

in c o m e  d i s t r i b u t i o n  m o d e l.  (S ee  e q u a t io n s  M .30  -  M.36 in  th e  

m athem atica l append ix .)

A n u m e r ic a l exam ple w o u ld  be u s e fu l .here. The r e s u l t s  o f  th e
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models described  I n  C h a p te rs  2 and 3 g iv e  us v a lu e s  f o r  AGI and th e  

c u t o f f  AG I s  f o r  each v e n t i le .  Suppose th a t  the  va lu e s  f o r  the  average 

per c a p ita  AGIs i n  two a d jacen t v e n t i le  were $1,000 and $2,000, and th a t  

the  c u to f f  income o f the  lo w e r v e n t i l e  was $1 ,667 ( tw o  t h i r d s  o f  th e  

d is ta n ce  between th e  ave rages). Now, suppose the  AGI-PI b ridg e  g ive s  us 

v a lu e s  o f  ave rage  per c a p ita  r e c o n c i l ia t io n  ite m s  o f  $100 and $400 fo r  

those two v e n t i le s .  The per c a p ita  c u t o f f  w o u ld  be c a lc u la te d  as  tw o 

t h i r d s  o f  the  d is ta n ce  between those averages, o r $300. The $300 would 

be added to  the  AGI c u to f f  o f  $1,667, so th a t  the  e s t im a te d  p e r  c a p i ta  

c u to f f  o f  PI f o r  the  lo w e r o f the  two v e n t i le s  would be $1,967.

The v e n t i l e  c u to f fs  f o r  d isposab le  personal incomes a re  crea ted  i n  

e x a c tly , the  same way. The same per c a p ita  c u to f f  r e c o n c i l ia t io n  amount 

ju s t  c a lc u la te d  i s  added to  the  p re v io u s ly  c a lc u la te d  per c a p ita  c u to f f  

o f d isposab le  AGI. ^

Indexes o f  d isposab le  PI a re  then c re a te d  by d iv id in g  th e  c u t o f f  

incom es by th e  mean incom e f o r  th e  f i r s t  n ine teen  v e n t i le s .  The top  

v e n t i le  i s  no t rep resen ted  by a c u to f f ,  but by an o v e ra l l  pe rcen tag e  o f 

th e  t o t a l  incom e. These in d e x  num bers w i l l  be re fe r re d  to  as the  PI 

d is t r ib u t io n  indexes .

A problem a r is e s  here  because o f d if fe re n c e s  i n  th e  coverage o f AGI 

and P I.  The incom e d i s t r i b u t i o n  m o d e l i s  base d  on  AG I and  was 

c o n s tru c te d  from  IRS data on income ta x  f i l e r s .  The v e n t i le s  rep re se n t 

persons i n  fa m i l ie s  w ith  p o s it iv e  AGIs who f i l e  income ta x  r e tu r n s .  I t  

tu rn s  ou t th a t  about 7.5% o f  the  p o p u la tio n  has, by n e c e s s ity , been l e f t  

o u t o f  th e  AGI d is t r ib u t io n  because e ith e r  they d id  n o t f i l e  income ta x  

re tu rn s ,  o r they had n e g a tive  AGI ( a c tu a l ly ,  7.2% in  1 982 and 7*6$ in  

1 9 8 3 ). The co n su m p tio n  p a r t  o f  the  model c a l ls  f o r  a fo re c a s t o f  the
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p e rs o n a l Incom e d i s t r i b u t i o n  f o r  the  e n t ir e  p o p u la tio n , and thus w i l l  

no t be c o n s is te n t w ith  an incom e d i s t r i b u t i o n  w h ic h  does n o t in c lu d e  

persons i n  n o n f i l in g  o r  n eg a tive  AGI fa m il ie s .

The p rob lem  i s  t h a t  w h ile  we have good e s tim a te s  o f  how income is  

d is t r ib u te d  among a lm ost 93% o f  the  p o p u la tio n , we a re  fo rc e d  to  make an 

e d u ca te d  guess o f  how t h a t  incom e i s  d i s t r ib u t e d  among th e  e n t i r e  

p o p u la tio n . The fa c t  th a t  we know the  m iss in g  7+$ is  made up o f  persons 

fro m  e i t h e r  n o n f i l i n g  o r  n e g a t iv e  AGI f a m i l ie s  h e lp s  d e te rm in e  the  

a p p ro p ria te  course o f a c t io n . In  o rde r to  compensate f o r  t h is  p ro b le m , 

an ad justm ent to  the  per c a p ita  d isposab le  PI c u to f fs  i s  made.

The ad justm ent employs th e  assum ption th a t  the  persons m iss in g  from  

th e  AGI sam ple have incom es lo w e r  th a n  th o s e  i n  th e  sam ple . T h is  

a s s u m p tio n  com bined w i th  th e  in fo r m a t io n  a lre a d y  c o n ta in e d  i n  th e  

es tim a te  o f the  unad justed  PI d is t r ib u t io n  makes p o s s ib le  an a p p ro p ria te  

a d ju s tm e n t.  T h is  i s  accom plished i n  two s te p s : f i r s t ,  the  c a lc u la te d  

v e n t i le  c u to f fs  must be expanded so they each c o n ta in  5% o f  th e  e n t i r e  

p o p u la t io n  r a th e r  th a n  5% o f  th e  f i l i n g  p o p u la tio n , and second, they 

must be moved up th e  d is t r ib u t io n  in  r e la t iv e  lo c a t io n  to  accomodate the  

assum ption th a t  the  e x tra  people a re  a t  the  bottom .

The ad justm ent procedure i s  i l lu s t r a t e d  in  ta b le  4 .4 . Ig n o r in g  th e  

f i r s t  v e n t i le  f o r  a moment, the  genera l n o t io n  o f th e  a d ju s tm e n t i s  as 

fo l lo w s :  s in ce  the  p o p u la tio n  to  be covered by the  a d ju s te d  v e n t i le s  i s  

a b o u t 7*5% la rg e r ,  the  c u to f f  income f o r  the  19th v e n t i le  i s  low ered by 

.075 o f the  d is ta n ce  between th e  o r ig in a l ly  c a lc u la te d  b o rd e rs  o f  th e  

1 8 th  and 19 th  v e n t i l e s .  The 1 8 th  v e n t i le *  s c u to f f  income i s  a d ju s te d  

downward by a fa c to r  o f .15 between th e  o r ig in a l  1 7 th  and 1 8 th , and so 

o n , u n t i l  th e  s e c o n d  v e n t i l e  i s  .6  5 th e  s iz e  o f  th e  o r i g i n a l l y
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c a lc u la te d  f i r s t  v e n t i l e  c u t o f f  p e rs o n a l incom e. Then th e  in d e x  i s  

c re a te d  as b e fo re  u s in g  th e  e n t i r e  p o p u la t io n  r a th e r  th a n  o n ly  the  

f i l e r s  i n  c a lc u la t in g  p e r c a p i ta  incom es. The a d ju s tm e n t  can  be
s

e x p re s s e d  as f o l lo w s  w here  v ^  denotes th e  a d ju s te d  c u to f f  income f o r  

v e n t i le  i ,  and v ^  i s  th e  unad justed  c u to f f  income.

4.3) v2*=.65v2

4.4) fo r  1=3,6 vi * = V r ( •0 7 5 (2 0 - i)-1 )* (* i _1-T 1_2)

4 .5 )  f o r  1=7 ,19  v i * = v r ( .0 7 5 (2 0 -1 ) ) * ( v l ~ v l _ 1 )

The top  v e n t i le ,  which i s  th e  sh a re  o f  th e  t o t a l  i s  in c re a s e d  by th e

a p p ro p r ia te  f a c t o r  (abou t 7$) to  account f o r  i t s  hav ing  some people in
2

i t  th a t  were p re v io u s ly  in  th e  19th  v e n t i le .

The ad justm ent makes th e  in d e x  have a c h a ra c te r  s im i la r  to  one

e s t im a te d  w i th  Census data on money income. Table 4 .5  shows th e  in d e x
■a

o f  money income d e fin e d  i n  term s o f  v e n t i le  c u to f f  per c a p ita  incom es. 

The e n t i r e  p o p u la t io n  was used in  t h is  sample. I t  was t h is  data th a t  

was used to  de te rm ine  w ha t th e  a p p ro p r ia te  a d ju s tm e n t f o r  th e  f i r s t  

v e n t i le  would be.

T h e o r e t ic a l l y ,  th e  o n ly  d i f fe r e n c e  between these numbers and th e  

numbers o b ta in e d  from  the  procedure described  i n  t h is  chap te r in c lu d in g  

th e  a d ju s tm e n t l i e s  i n  th e  d e f in i t i o n s  o f  money income and persona l 

income. N e ith e r d e f in i t io n  in c lu d e s  c a p i t a l  g a in s .  However, u n l ik e  

persona l income, money income does no t in c lu d e  in - k in d  t ra n s fe r  payments 

and o th e r  r e c o n c i l i a t i o n  ite m s  such as m edicare (H I ) ,  f r in g e  b e n e f its  

(O L I), s o c ia l insurance c o n tr ib u t io n s  (CONTR), o r im puted income (IMPU). 

Of these fo u r  item s, on ly  HI i s  assumed to  be d is t r ib u te d  more e q u a lly  

than personal income. The model assumes the  o th e r item s a re  d is t r ib u te d  

l i k e  AGI, which i s  to  say le s s  e q u a lly  than personal income. T he re fo re ,
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a d i s t r i b u t i o n  such as money income w hich does no t c o n ta in  those fo u r  

ite m s , w i l l  show more e q u a l i t y ,  w h ich  i t  does. Of co u rse  th e re  a re  

o t h e r  p o s s ib le  re a so n s  f o r  th e  d i f f e r e n c e s ,  w h ich  in c lu d e  e r r o r s ,  

om issions and in c o n s is te n c ie s  i n  e i th e r  data s e t, o r  i n  th e  e s t im a t io n  

procedures.

The data on th e  d is t r ib u t io n  o f money income does p rov id e  a k in d  o f 

check on th e  e n t ir e  r e c o n c i l ia t io n  precedure described  i n  t h is  chap te r. 

The s im i l i a r i t y  o f the  two d is t r ib u t io n s  as shown i n  ta b le  4 .5  is  on th e  

whole, encouraging. The p a tte rn s  a re  the  same w ith  PI be ing  d is t r ib u te d  

a l i t t l e  le s s  e q u a lly ;  bo th  indexes reach the  mean incom e i n  th e  1 3 th  

v e n t i l e .  The la r g e s t  d is c re p a n c ie s  o c c u r i n  th e  lo w e s t v e n t i le s  (2 

th rough  4 ) .  T h is  cou ld  be the  r e s u l t  o f in a c c u ra c y  o f  th e  a s s u m p tio n  

re g a rd in g  th e  7*5$ o f  the  p o p u la tio n  no t covered by the  AGI sample, but 

th e re  i s  no t enough evidence to  suggest f u r th e r  ad justm ents.

Th is  d is t r ib u t io n  o f personal income may be unique in  i t s  cove rage  

o f  a l l  ty p e s  o f  income. I t  i s  unique i n  i t s  d e f in i t io n  o f income be ing 

i n  term s o f  per c a p i ta  c u t o f f  incom e by v e n t i l e .  W h ile  th e  numbers 

th e m s e lv e s  may n o t re v e a l any s u rp r is e s  as to  th e  shape o r e q u a lity  o f 

th e  income d is t r ib u t io n ,  such a model can be u s e fu l fo r  fo re c a s t in g  th e  

e f f e c t s  o f  ta x  re fo rm  o r  re fo rm  in  t r a n s f e r  p rogram s on th e  income 

d is t r ib u t io n .  The d if fe re n c e  between th e  AGI d i s t r i b u t i o n  and t h a t  o f 

p e rs o n a l incom e a ls o  shown i n  ta b le  4 .5  is  no tew orthy . I t  shows th a t  

th e  d e f i n i t i o n  o f  in c o m e  u se d  i n  m a k in g  in f e r e n c e s  a b o u t th e  

d i s t r i b u t i o n  o f  Incom e  i n  th e  U n ite d  S ta te s  does in d e e d  make a 

d if fe re n c e .

The indexes re p re s e n tin g  th e  d i s t r ib u t i o n  o f  p e rs o n a l incom e and 

d is p o s a b le  personal income a re  shown i n  ta b le  4 .6 . I t  i s  t ru e  th a t  the
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numbers a re  no t ve ry  s e n s it iv e  to  changes i n  th e  AGI-PI b r id g e , however, 

the  ta x  system does a f fe c t  th e  income d is t r ib u t io n  i n  a s ig n i f ic a n t  way. 

As t h is  and o th e r s tu d ie s  have shown, the  fe d e ra l incom e ta x  sys tem  i s  

la r g e ly  p r o g re s s iv e ,  p a r t ic u la r ly  a t  the  ends, and p ro p o r t io n a l in  th e  

m idd le . T h is  c h a r a c te r is t ic  can be seen by comparing th e  in d e x  num bers 

b e fo re  and a f te r  taxes. Table 4 .7  i l lu s t r a t e s  t h is  p o in t by showing th e  

r a t i o  o f  th e  p o s t - t a x  in d e x e s  to  th e  p r e - ta x  in d e x e s . The lo w e r  

v e n t i le s  im prove t h e i r  r e la t iv e  p o s it io n  w h i le  th e  upper v e n t i le s  a re  

r e l a t i v e l y  worse o f f  a f te r  taxes . The indexes measure the  p o s it io n  o f 

th e  v e n t i le  c u to f fs  r e la t iv e  to  th e  mean p e r c a p i ta  in com es, n o t th e  

a b s o lu te  l e v e l s  o f  v e n t i l e  in com e s, so th e y  a re  a p p ro p r ia te  f o r  

in d ic a t in g  th e  p ro g re s s iv ity  o f  the  ta x  system.

The C o n s tru c tio n  o f the  AGI-PI B rid g e .

T h is  s e c t io n  w i l l  e x p la in  how the  AGI-PI b r id g e  was cons truc te d . 

The o b je c t o f the  procedure i s  to  take  a s c a la r  re p re s e n t in g  th e  v a lu e  

o f  one o f  th e  tw e lv e  r e c o n c i l ia t io n  ite m s  and co n ve rt i t  in to  a v e c to r  

o f  le n g th  tw en ty , w ith  each e n try  re p re s e n tin g  th e  p o r t io n  o f t h a t  ite m  

g o in g  to  each incom e v e n t i l e .  These v e c to r s  a re  the  columns o f the  

A G I-P I b r id g e .  For th re e  o f  th e  i te m s ,  i t  was assum ed t h a t  th e  

d i s t r i b u t i o n  was id e n t ic a l  to  the  d is t r ib u t io n  o f AGI. For fo u r  o th e rs  

i t  was necessary to  guess a t  the  d is t r ib u t io n .  But f o r  th e  o th e r  f i v e  

c a te g o r ie s ,  th e re  were data  p rov ided  e i th e r  by SOI o r by the  the  Census 

Money Incom e r e p o r t s . 1* The SOI had d a ta  on th e  d i s t r i b u t i o n  by AGI 

b ra c k e t  f o r  C a p ita l ga ins , Pension income, and Unemployment in su rance . 

The census data showed th e  d is t r ib u t io n  o f  S o c ia l s e c u r i t y  incom e and 

P u b l ic  a s s is ta n c e  and w e lfa r e  by money income ca tego ry . Because the
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data showed o n ly  th e  d is t r ib u t io n  o f these item s by per household income 

group, they had to  be conve rted  to  pe r c a p i ta  incom e v e n t i l e s .  T h is  

p ro c e s s  w h ic h  c o n v e r ts  the  SOI per household income groups to  v e n t i le s  

w i l l  now be described .

I t  was p o s s ib le  to  app ly  t h is  procedure to  the  th re e  r e c o n c i l ia t io n  

c a te g o rie s  re p o rte d  i n  SOI, nam ely U I, CAPG, and RET. The d a ta  w ere  

re p o rte d  i n  SOI by AGI b ra cke t. The d o l la r  amount o f each item  go ing  to  

each v e n t i l e  was d e te rm in e d  i n  a s t r a ig h t - f o r w a r d  way. F i r s t ,  the  

amount go ing  to  each incom e b ra c k e t  as r e p o r te d  i n  th e  1 982 SOI was 

a l lo c a te d  among th e  s ix  household s iz e s  acco rd ing  to  the  r e la t iv e  share 

o f persons from  each household s iz e  in  th e  b ra cke ts . Then, those va lu e s  

were a llo c a te d  l in e a r ly  among th e  v e n t i le s  covered by the  SOI b ra c k e ts .  

F o r exam ple , th e  f i r s t  SOI b ra c k e t i s  from  0 to  $5,000 per household. 

That would in c lu d e  people in  th e  f i r s t  seven v e n t i l e s  who l i v e  a lo n e , 

and p e o p le  i n  th e  f i r s t  th re e  v e n t i l e s  from  a household s iz e  o f two. 

T he re fo re , the  amount from  th a t  b ra cke t a t t r ib u te d  to  household s iz e  one 

was d iv id e d  e v e n ly  among th e  f i r s t  seven v e n t i l e s  and t h e  am oun t 

a l lo c a te d  to  househo ld  s iz e  two was s p l i t  even ly among th e  f i r s t  th re e  

v e n t i le s .  T h is  procedure was fo llo w e d  f o r  a l l  the  d a ta , and th e n  each 

v e n t i l e 1 s t o t a l  was o b ta in e d  by add ing th e  s ix  household s iz e  va lu e s . 

F in a l ly ,  the  numbers were converted  to  shares to  form  the  columns o f the  

AG I - P I  b r id g e . The v e n t i le  bounds were es tim a ted  fro m  a s im u la t io n  o f  

the  income d is t r ib u t io n  model fo r  1982, us ing  as much a c tu a l data as was 

a v a ila b le  f o r  the  exogenous v a r ia b le s .

The d i s t r i b u t i o n s  o f  OASDI and WELF were ob ta ined  by a process i n  

th e  s p i r i t  o f th a t  ju s t  described , but no t id e n t ic a l  due to  th e  way in  

w h ic h  th e  d a ta  w e re  re p o r te d  by the  Census Bureau and S o c ia l S e c u rity
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A d m in is tra tio n . The d is t r ib u t io n s  o f  these item s were re p o rte d  by money 

income, no t AGI. The census data on th e  d i s t r i b u t i o n  o f  money incom e 

was decomposed as above to  ge t es tim a tes  o f  the  shares o f  money income, 

s o c ia l s e c u r ity ,  and w e lfa re  go ing  to  each v e n t i l e .  Then th e  r e s u l t s  

f o r  s o c ia l  s e c u r i t y  and w e lfa re  were sca led  acco rd in g  to  th e  r e la t iv e  

amount th e  money incom e s h a re s  d i f f e r e d  fro m  th e  AGI s h a re s . The 

d i s t r i b u t i o n  o f  OASDI was checked w i th  a n o th e r ,  le s s  d e ta i le d  data 

source and found to  be in  genera l co n s is te n cy .

The d is t r ib u t io n  o f H I, EXCL, VESI, and CNTR were es tim a ted  w ith o u t 

b e n e f it  o f  hard da ta . HI (M edicare and M ed ica id ) was assumed t o  go i n  

e q u a l sh a re s  to  each v e n t i l e .  EXCL ( e x c lu s io n s )  was assumed to  be 

d is t r ib u te d  s im i la r ly ,  b u t n o t q u i t e  so u n e q u a lly  as c a p i t a l  g a in s .  

CNTR ( c o n t r ib u t io n s  f o r  s o c ia l in su rance ) was assumed to. be d is t r ib u te d  

much l i k e  AGI, but w ith  le s s  com ing fro m  th e  to p  tw o v e n t i l e s .  VESI 

( r e ta in e d  investm en t income) was assumed to  be d is t r ib u te d  l i k e  pension 

and a n n u ity  income. QLI, IMPU, and GAP were assumed to  be d i s t r ib u t e d  

l i k e  AGI. T a b le  4 .3  shows th e  A G I-P I b r id g e . W hile i t  i s  t ru e  th a t  

some o f these e s tim a tes  a re  rough a p p ro x im a tio n s  a t  b e s t ,  th e  o v e r a l l  

d i s t r i b u t i o n  o f  d is p o s a b le  P I and hence the  goods m ix o f  consumption 

e xp e n d itu re s  i s  no t ve ry  s e n s it iv e  to  sm a ll changes i n  th e  c o e f f ic ie n t s  

o f  the  AGI-PI b r id g e .
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Endnotes

1 . I t  i s  c o n c e iv a b le  t h a t  th e  a d d i t io n  o f  t r a n s fe r s  t o  th e

d is t r ib u t io n  o f  AGI m igh t r e s u l t  i n  a re -o rd e r in g  o f  some v e n t i le s .  In  

o th e r  w o rd s , a s i t u a t io n  i s  p o s s ib le  i n  w h ic h  two o r  more ad jacen t 

v e n t i le s  m igh t have a d i f f e r e n t  o rd e r  when ra n ke d  a c c o rd in g  t o  PI o r  

a c c o rd in g  to  AGI. For example, a la rg e  t ra n s fe r  program whose b e n e fits  

accrue to  o n ly  th e  lo w e s t AGI v e n t i l e  m ig h t r e s u l t  i n  t h a t  v e n t i l e  

h a v in g  a la r g e r  incom e and h ig h e r  incom e c u to f f  than some h ig h e r AGI 

v e n t i le s .  The r e s u l t  would be an i l l - d e f in e d  PI d is t r ib u t io n .  W hile i t  

i s  t r u e  t h a t  t r a n s fe r s ,  on th e  w h o le , te n d  to  e q u a liz e  th e  in co m e  

d i s t r i b u t i o n ,  p a r t i c u l a r l y  a t  the  lo w e r end, i t  i s  fo r tu n a te  th a t  the  

e x te n t o f  the  e q u a liz a t io n  us in g  our best es tim a te  o f  th e  in c id e n c e  o f 

th e  r e c o n c i l i a t i o n  ite m s  does n o t make t h i s  t h e o r e t ic a l  re -o rd e r in g  

occu r.

2 . Th is  a d ju s tm e n t makes th e  t h e o r e t ic a l  r e - o r d e r in g  p rob lem  o f 

endno te  1 even le s s  l i k e l y .  The a d ju s tm e n t e s s e n t ia l ly  conve rts  the  

sm a lle r AGI v e n t i le s  in to  PI v e n t i le s  w h ich  c o n ta in  more p e o p le . The 

c o n v e rs io n  ta k e s  p lace  a f te r  the  r e c o n c i l ia t io n  ite m s  a re  added to  the  

AGI v e n t i le s .  One m igh t th in k  th e  more lo g ic a l  sequence w o u ld  be to  

f i r s t  make th e  a d ju s tm e n t,  th e n  add th e  r e c o n c i l i a t i o n  ite m s  to  the  

a d ju s te d  PI v e n t i le s .  Again, the  reason re la te s  to  the  re p o rte d  fo rm  o f
Aw’

the  da ta . For f i v e  o f the  r e c o n c i l ia t io n  ite m s , the  d is t r ib u t io n s  among 

th e  v e n t i l e s  w ere  based on " h a rd "  d a ta  re p o r te d  i n  th e  SOI by AGI 

c a te g o ry  even th o u g h  th e  ite m s  th e m s e lv e s  a re  n o t p a r t  o f AGI. For 

these ite m s , i t  o n ly  makes sense to  d i s t r i b u t e  them to  AGI v e n t i le s  

because we have p re c ise  e s tim a tes  o f  the  borde rs o f  those v e n t i le s .  For
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th e  o th e r  r e c o n c i l i a t i o n  ite m s  n o t re p o r te d  by AGI group, we are  as 

unsure o f t h e i r  d i s t r i b u t i o n  among r e tu r n  f i l i n g  v e n t i l e s  as we a re  

among v e n t i le s  o f  the  whole p o p u la tio n .

3 '  T h is  in d e x  was c a lc u la te d  from  the  1978 data on money income by 

Devine (1983).

4 . See U.S. Census, c u rre n t p o p u la tio n  re p o r ts ,  s e r ie s  P-60.

5 . The d is t r ib u t io n  o f  OASDI was a ls o  re p o rte d  i n  Grad (1984).
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R e c o n c ilia t io n  NIPA Table and L ine  No.
Item

TABLE 4.1

THE RELATION OF THE 12 RECONCILIATION ITEMS TO THE NIPA TABLES.

OASDI ta b le  3.11 l in e  4 & ta b le  8 .14 l in e  3 ( p a r t )
HI ta b le  3.11 l in e  5 & ta b le  8.14 l in e  3 ( p a r t )
UI ta b le  3.11 l in e  6 & ta b le  8.14 l in e  3 ( p a r t )
RETO ta b le  3.11 1 /2  l in e s  11 ,14 ,18  and 29 p lus

l in e s  40 ,41 , and 42 & ta b le  8.14 l in e  3 ( p a r t )
WELF ta b le  3.11 l in e s  22 through 27and 33 & ta b le  8.14

l in e  3 ( p a r t )
OLI ta b le  8 .14  l in e  4
IMPU ta b le  8 .14  l in e  5
VESI ta b le  8 .14  l in e s  6 and 7 minus l in e s  13»14 and 15
EXCL ta b le  8.14 l in e s  8 and 9
CONTR ta b le  8.14 l in e  11
CAPG ta b le  8.14 l in e  12
SD ta b le  8.14 l in e  18
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TABLE 4 .2
REGRESSION RESULTS OF EQUATIONS USED TO FORECAST 

RECONCILIATION ITEMS.

SEE =

IM P U

IM FU  -  Im p u ta tio n s  fo re c a s t in g  eq u a tio n . 
1.42 82 RSQR = 0.9838 RBARSQ = 0 . 9805 NOBS = 19

RHO = -0 .0272  DW = 2.054 AAPE = 3.08
VARIABLE REGRES-COEF T- VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 11 .046 912 3.33 0.000 31.92 0.0000
YPIN 0.060387 5.70 0.298 77.85 171.7520
RCMOR(T-1) -0.920774 -2 .0 2 -0 .2 3 9 12.75 9.0197
TIME 1.033450 5.37 0.6 23 70.99 21 .0000

DEPENDENT V A R IA B L E 34.81579

DATE ACTUAL PREDIC MISS
IS * IS  + IS A-P » « « « «

66 21.10 20.92 0.18 +«
67 22.40 21.81 0.59 +
68 22.90 . 22.96 —0.06 +
69 24.10 24.00 0.10 +
70 25.50 24.79 0.71 +
71 26.10 25.58 0.52
72 26 .20 27.62 -1 .4 2 +
73 28.10 29.57 -1 .47 +
74 30.60 31.41 -0.81 +
75 33.40 32.23 1.17 +«
76 34.40 33.75 0.65 +
77 33.40 35.96 -2 .56 •+
78 40.60 38.77 1.83 +*
79 43.40 41.6 9 1.71 +»
80 45.10 44.70 0.40 +
81 45.50 47.92 -2 .4 2
82 47.50 49.26 -1 .76 *+
83 53.60 50.96 2.6 4 +*
84 57.60 57.60 0.00 +
85 0.00 59.70 +
86 0.00 64 .12 +
87 0.00 6 8.37 +
88 0.00 72.80 +
89 0.00 77.03 +
90 0.00 81.52 +
91 0.00 86.66 +
92 0.00 91.89 +
93 0.00 97.22 +
94 0.00 103.06 +
95 0.00 109.69

IS * IS  + IS A-P *
0.000

« •  « «
23.33 8 46.676 70.014 93.352

IMPU i s  Im p u ta tio n s  i n  Personal Income from  NIPA ta b le  8 .14  l in e  5*
YPIN i s  persona l in te re s t  income.
RCMOR (T -1 ) i s  the  mortgage in te r e s t  r a te  lagged  one ye a r.
TIME i s  tim e  w ith  a va lue  o f 1 in  1966.
The fo re c a s t to  1995 was done w ith  va lues  o f  the  exogenous v a r ia b le s  
from  a ty p ic a l fo re c a s t done w ith  the INFORUM macro model.
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TABLE 4 .2 (c o n tin u e d )
VESI F o re ca s tin g  Equation •

SEE = 1.6 845 RSQR = 0.9911 RBARSQ = 0.9892 NOBS = 18
RHO = 0.0739 DW = 1.852 AAPE = 11.17

VARIABLE REGRES-COEF T- VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 12.6 3 8373 2.90 0.000 26 .51 0.0000
RTB(T-■1) 1.757714 5.74 0.574 83.10 6.9195
PIZ 0 .037237 11.2 8 2.561 217.65 145 8.26 44
TIME -2 .824218 -7 .2 7  -2 .730 118.45 20.5000
VESI DEPENDENT V A R IA B LE ----- 21.20555

DATE ACTUAL PREDIC MISS
IS • IS  + IS A-P « ft « « «

66 6.40 8.07 -1 .6 7 +
67 7.80 8.50 -0 .7 0 +
68 9.60 7.03 2.57 +»
69 9.60 8.44 1.16 +•
70 9.30 10.16 -0 .86 »+
71 8.40 9.27 -0 .8 7 +
72 7.60 6.00 1.60 •»
73 8.10 7.16 0.94 +
74 11.40 13.59 -2 .1 9 «+
75 14.10 16.10 -2 .0 0 »+
76 16 .60 14.81 1.79 +*
77 17.50 16.31 1.19 +
78 21.10 21.60 -0 .50 +
79 28.00 30.45 -2 .4 5 +
80 42.10 40.96 1.14 +
81 51 .50 50.44 1.06 +
82 59.80 57.6 8 2.12 +»
83 52.80 55.14 -2 .3 4 +
84 0.00 58.80 +
85 0.00 64 .78 +
86 0.00 67.37 +
87 0.00 71.02 +
88 0.00 76.31 +
89 0.00 81.85 +
90 0.00 89.72 +
91 0.00 99.72 +
92 0.00 110.31 +
93 0.00 120.65 +
94 0.00 131.64 +
95 0.00 145.73

IS « IS  + IS A-P * « « « ft
0.00 0 31 .006 6 2.0 1 2 93-0 1 8 1 24.024 

VESI i s  investm en t income from  NIPA ta b le  8 .1 4 , l in e s  6 & 7 .
RTB (T -1 ) i s  th e  in te r e s t  ra te  on tre a s u ry  b i l l s  lagged one ye a r.
PIZ i s  persona l income
TIME i s  tim e  w ith  a va lue  o f 1 in  1966.
The fo re c a s t to  1995 was done w ith  va lues  o f  the  exogenous v a r ia b le s  
from  a ty p ic a l fo re c a s t done w ith  the  INF0RUM macro model.



TABLE 4 .2  (c o n tin u e d ) 
CAPG F o re ca s tin g  Equation .

SEE = 
RHO = 

VARIABLE 
INTERCEPT

2.6057 RSQR = 0.9392 RBARSQ = 0.9311 NOBS = 18 
0.0834 DW = 1.833 AAPE = 13.33

REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
0.470743 0.30 0.000 0.30 0.0000

2.3064 
1458.26 44 
-21.16667

REALA(T-1) -2 .191442 -4 .7 4  0 .239 58.12
PIZ
CAPG

-0 .011372 -11 .42 0.783 211.36 
DEPENDENT V A R IA B LE -------------------

DATE ACTUAL PREDIC MISS
IS • IS  + IS A-P *  » *

66 -9 .90 -11 .42 1.52
67 -13 .60 -11 .03 -2 .57
68 -18 .00 -13 .07 -4 .9 3
69 -14 .60 -12 .20 -2 .4 0
70 -8 .9 0 -13.11 4.21
71 -13 .10 -15 .55 2.45
72 -17 .30 -15 .95 -1 .3 5
73 -17 .10 -18.76 1.66
74 -13.90 -17 .13 3.23
75 -14.20 -14 .10 -0 .1 0
76 -18 .70 -1 5 .0 9 -3 .61
77 -21.40 -24.86 3.46
78 -24 .50 -24 .92 0.42
79 -29.40 -27 .88 -1 .5 2
80 -29 .70 -30 .03 0.33
81 -31 .10 -31 .44 0.34
82 -35.00 -36 .60 1.60 +*
83 -50.60 -47 .87 -2 .7 3  *  +
84 0.00 -51 .04 +
85 0.00 -55 .97 +
86 0.00 -56.95 +
87 0.00 -55 .6  8 +
88 0.00 -54 .45 +
89 0.00 -5 6 .1 8 +
90 0.00 -60 .33 +
91 0.00 -64.31 +
92 0.00 -6 8.26 +
93 0.00 -71 .60 +
94 0.00 -75 .52 +
95 0.00 -81 .23 +

IS * IS  + IS A-P *  * *
-81 .229 -63.946 -46 .663

CAPG is  net g a in  from s a le  o f assets from  NIPA ta b le  8.1

»+
+*

- 29.381 - 12.098 
4 l in e  12.

REALA i s  th e  tre a s u ry  b i l l  ra te  minus th e  % ch. in  th e  GNP d e f la to r .
PIZ i s  Personal Income.
The fo re c a s t to  1995 was done w ith  va lu e s  o f  the  exogenous v a r ia b le s  
from  a ty p ic a l fo re c a s t done w ith  the  INFORUM macro model.
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TABLE 4.2 (continued)

REGRESSION RESULTS OF EQUATIONS USED TO FORECAST TRANSFER 
PAYMENT COMPONENTS.

1 . OAS -  the  dependent v a r ia b le  i s  O ld-age, s u rv iv o rs ,  and d is a b i l i t y  
insurance per person aged 65 and over d iv id e d  by the  PCE d e f la to r .

SEE = 0 . 20 95 RSQR = 0.9776 RBARSQ = 0.9767 NOBS = 26
RHO = 0.7856 DW = 0.429 AAPE = 4 .48

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 0.726 827 6 .83  0.000 71.53 0.0000
TIME 0.181129 32.40 0.813 568.79 17.5000
OAS DEPENDENT V A R IA B LE---  3.89658

2 . HI -  The dependent v a r ia b le  i s  H o s p ita l and supplem entary m edical 
in su rance  per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 0.0989 RSQR = 0 . 9656 RBARSQ = 0.9636 NOBS = 19
RHO = 0.5750 DW = 0.850 AAPE = 15.10

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL . MEAN
INTERCEPT -0.769923 -8 .3 3  0.000 125.36 0.0000
TIME 0.093103 21.85 1.650 439.35 21 .0000
HI DEPENDENT V A R IA B LE ---- 1.18523

3 . UI -  The dependent v a r ia b le  i s  Unemployment in su rance  per c a p ita  
d iv id e d  by the  PCE D e fla to r .

SEE = 0.4222 RSQR = 0.1493 RBARSQ = 0.1124 NOBS = 25
RHO = 0.5619 DW = 0.876 AAPE = 13.46

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 1 .797100 8.14 0.000 96 .94 0.0000
TIME 0 .0  240 3 4 2 .0  1 0.185 8.42 17 .0000
UI DEPENDENT V A R IA B LE ---  2.20568

4 . RET -  The dependent v a r ia b le  i s  C iv i l ia n  and r a i l r o a d  re tire m e n t 
income per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 1350.2004 RSQR = 0 . 96 82 RBARSQ = 0 . 966 8 NOBS = 26
RHO = 0.9136 DW = 0.173 AAPE = 12.43

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -2771.116758 -4 .0 4  0.000 29.61 0.0000
TIME 973.6 3 8229 27.02 1.194 460.53 17.5000
RET DEPENDENT V A R IA B LE -------------------- 14267.5507 8
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TABLE 4.2 (continued)

5. MR -  The dependent v a r ia b le  i s  M i l i t a r y  re tire m e n t per c a p ita  
d iv id e d  by the  PCE D e fla to r .

SEE = 701.4397 RSQR = 0.9781 RBARSQ = 0.9772 NOBS = 26
RHO r  0.7463 DW . = 0.507 AAPE = 10.29

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -2209.925312 -6 .2 0  0.000 61.30 0.0000
TIME 613.023293 32.75 1.259 575.88 17.5000
MR DEPENDENT V A R IA B LE -----  8517.98047

6 . VET -  The dependent v a r ia b le  i s  V e te ran1 s b e n e fits  per c a p ita  
d iv id e d  t?y the  PCE d e f la to r .

SEE = 2515.6138 RSQR = 0.4403 RBARSQ = 0.4170 NOBS = 26
RHO = 0.9145 DW = 0.171 AAPE = 13.15

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 9365.551726 7.33  0.000 79.91 0.0000
TIME 291.723122 4.35 0.353 33.67 17.5000
VET. DEPENDENT V A R IA B LE ------  14470.70508

7* SSI -  The dependent v a r ia b le  i s  B e n e f its  from  s o c ia l insurance funds 
per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 792.0 486 RSQR = 0.9854 RBARSQ = 0.9848 NOBS = 26
RHO = 0.8773 DW = 0.245 AAPE = 7 . 2 1

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -1338.119546 -3 .3 2  0.000 20.86 0.0000
TIME 851 .428416 40 .28 1 .0 9 9 7 28.25 17.5000
SSI DEPENDENT V A R IA B LE ------ 13561.87695

8. FST -  The dependent v a r ia b le  i s  Food stamp b e n e fits  per c a p ita  
d iv id e d  by the  PCE d e f la to r .

SEE = 1169.1084 RSQR = 0.9165 RBARSQ = 0.9130 NOBS = 26
RHO = 0.76 86 DW = 0.46 3 AAPE = $375392

VARIABLE REG RES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -46 81 .388536 -7 .8 8  0.000 89.41 0.0000
TIME 506 .452098 16 .23 2.120 246 .09 17.5000
FST DEPENDENT V A R IA B LE ------  4181 .52246
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TABLE 4.2 (continued)

9. SIO -  The dependent v a r ia b le  i s  Ve terans l i f e  insurance  and 
w o rke rs ' compensation per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 198.4212 RSQR = 0.0027 RBARSQ = -0 .0388  NOBS = 26
RH0 = 0.3134 DW = 1.373 AAPE = 6 .5 9

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT 2160.17 957 7 21 .43 0.000 3 48.6 3 0.0000
TIME 1 .354639 0.26 0.011 0 .14  17.5000
SIO DEPENDENT V A R IA B LE -----  2183.885 7 4

10. SLTO -  The dependent v a r ia b le  i s  S ta te  and lo c a l Education , O ther, 
and Employment and t r a in in g  per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 656 .9319 RSQR = 0.8800 RBARSQ = 0.8750 NOBS = 26
RHO r  0.7807 DW = 0 .439 AAPE = 18.95

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -810.356430 -2 .4 3  0.000 ‘ 11.60 0.0000
TIME 232.593860 13.27 1.249 188.68 17.5000
SLTO DEPENDENT V A R IA B LE ------ 3260.0356 4

11. TOTH -  The dependent v a r ia b le  i s  B la ck  lu n g  b e n e fits ,  Supplementary 
s e c u r ity  income, D ire c t r e l i e f ,  Earned income c r e d it ,  M i l i t a r y  
m edica l insurance and O ther per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 2616 . 9985 RSQR = 0.8970 RBARSQ = 0.8927 NOBS = 26
RHO = 0.7562 DW = 0 .488 AAPE = 77.18

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -7860.244982 -5 .91  0.000 56.71 0.0000
TIME 1009.493803 14.45 1.802 211.52 17.5000
TOTH DEPENDENT V A R IA B LE ------  9805.89648

12. DR -  The dependent v a r ia b le  i s  S ta te  and lo c a l P u b lic  a ss is ta n ce  
per c a p ita  d iv id e d  by the  PCE d e f la to r .

SEE = 3234.570 8 RSQR = 0.9598 RBARSQ = 0.9582 NOBS = 26
RHO = 0.8433 DW = 0.313 AAPE = 11.38

VARIABLE REGRES-COEF T-VALUE ELASTICITY MEXPLAVAL MEAN
INTERCEPT -3471.964420 -2 .11  0.000 8.90 0.0000
TIME 2067.193378 23.95 1 .106 398.94 17.5000
DR DEPENDENT V A R IA B LE ------  32703.91797
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^  TABLE 4 .3

THE ADJUSTED GROSS INCOME -  PEBSQrTAL INCOME BRIDGE.

VN OASDI H I U I RET WELF O LI* IMPU* VESI EXCL CNTR CAPG GAP*
1 8.18 7.00 15.43 2.09 19.70 0.43 0.43 2.09 0.00 0.00 3.12 0.43
2 7.36 7.00 14.79 3.37 12.20 0.93 0.93 3.37 0.00 1.00 1.99 0.93
3 7.82 7.00 11.27 3.77 12.10 1.30 1.30 3.77 0.00 2.00 1.67 1.30
4 7.05 7.00 9.97 4.97 10.00 1.6 4 1.64 4.97 0.00 2.00 1.55 1.6 4
5 6 .85 7.00 7.90 3.83 8.60 1.98 1.98 3.83 0.00 2.00 1.35 1.98
6 6 .44 5.00 6 .77 5.02 6.80 2.30 2.30 5.02 1.00 3.00 1.55 2.30
7 6 .07 5.00 6.53 5.06 5.80 2.6 2 2.62 5.06 1.00 3.00 1.66 2.62
8 5.26 5.00 3.45 4.85 4.50 2.95 2.95 4.85 2.00 3.00 1.16 2.95
9 4.26 5.00 3.45 4.85 4.50 3.29 3 .29 4.85 2.00 4.00 U16 3.29

10 4.34 5.00 3.45 4.82 4.30 3.63 3.63 4.82 3.00 5.00 1.39 3.63
11 3.6 4 5.00 3-05 4.84 3.50 4.01 4.01 4.84 3.00 6.00 1.57 4.01
12 3.29 5.00 2.12 4.00 3.50 4.40 4.40 4.00 4.00 7.00 1.23 4.40
13 3 .39 5.00 2.05 4.36 2.50 4.84 4.84 4.36 4.00 7.00 1.40 4.84
14 3.17 5.00 2.05 4.66 1.50 5.38 5 .38 4.66 5.00 7.00 2.25 5.38
15 3.54 5.00 2.21 5.29 0.50 5.99 5.99 5.29 5.00 8.00 2.33 5.99
16 3.47 3.00 2.16 5.90 0.00 6 .7 8 6 .7 8 5.90 6.00 8.00 2.49 6 .7 8
17 3.50 3.00 1.16 5.85 0.00 7 .78 7 .78 5.85 7.00 8.00 2.92 7 .78
18 4.18 3.00 1 ,6 8 6 .90 0.00 9.21 9.21 6.90 8.00 8.00 4.54 9.21
19 3.36 3.00 0.51 6.33 0.00 11.64 11.6 4 6 .33 10.00 9.00 6.03 11.64
20 4.83 3.00 0.00 9.24 0.00 18.91 18.91 9.24 39.00 10.00 58.66 18.91

•  denotes the  ite m  i s  d is t r ib u te d  l i k e  AGI.
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TABLE 4 .4
AN ILLUSTRATION OF THE ADJUSTMENT PROCEDURE.

The example assumes f o r  i l l u s t r a t i v e  purposes a p o p u la tio n  o f 
215 m i l l io n ,  200 o f which are  income ta x  f i l e r s  w ith  p o s it iv e  
AGI*s. The a c tu a l va lues generated by the  model w i l l  d i f f e r .
The v e n t i le s  o f  f i l e r s  es tim a ted  i n  th e  income d is t r ib u t io n  model 
each c o n ta in  10 m i l l io n  people. They are a d ju s te d  to  in c lu d e  the  
e n t ir e  p o p u la tio n , making 10.75 m i l l io n  people per v e n t i le .

Rank o f  person Rank o f  person Rank o f  f i l e r  Facto r by which
a t  v e n t i le  border a t  v e n t i le  border a t  v e n t i le  border f i l e r  c u to f f  

( f i l e r s ) .  (p o p u la t io n ) .  (p o p u la t io n ) .  incomes a re
Assume 1s t 15 m i l l io n  a d ju s te d , 

v e n t i le  people are  no t f i l e r s .

10 1 10.75
20 2 21.50
30 3 32.25
40 4 43.00
50 5 53.75
60 6 64.50
70 7 75.25
80 8 86.00
90 9 96.75

100 10 107.50
110 11 118.25
120 12 129.00
130 13 139.75
140 14 150.50
150 15 161.25
160 16 172.00
170 17 182.75
180 18 193.50
190 19 204.25
200 20 215.00

— se t by census data
6 .50 .65 o f 1 s t v e n t i le

17.25 .725 between 1&2
28.00 .80 between 2&3
38.75 .875 n 3&4
49.50 .950 n 4&5
60.25 .025 ii 6&7
71.00 .100 tt 7&8
81.75 .175 n 8&9
92.50 .250 n 9&10

103.25 .325 it 10&11
114.00 .400 it 11&12
124.75 .475 it 12&13
135.50 .550 tt 13*14
146.25 .6 25 tt 14&15
157.00 .700 n 15&16
167.75 .775 n 16&17
178.50 .850 n 17&18
189.25 .925 n 18&19
200.00 -----
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TABLE 4.5
THE INDEXES OF INCOME DISTRIBUTION BEFORE AND AFTER NONFILER ADJUSTMENT

BEFORE TAXES -  1978.

PI PI MONEY
AGI NO ADJ ADJ INCOME

V e n t i le (census da ta )
1 15.71 40.16 17.19 17.29
2 24.01 44.52 30.97 26.64
3 30.88 45.25 46.36 34.87
4 37.6 9 48.43 48.27 41.89
5 44.25 52.28 51.39 48.19
6 50.53 56.79 55.73 54.31
7 56 .80 60.81 60.87 60.41
8 63.39 65.64 65.58 66 .38
9 69.99 70.89 71.22 72.78

10 76.92 75.75 77.15 79.80
11 84.60 82.10 83.26 87.06
12 92.65 88.88 90.75 95.02
13 102.23 96.70 99.08 103.81
14 113.40 106.67 109.34 113.96
15 126.97 119.09 122.44 125.87
16 144.70 134.71 139.13 141.11
17 16 8.21 155.33 161.24 161.99
18 205.22 188.19 196.09 191.56
19 276 .94 257.60 270.06 245.56
20 18.30 17.35 18.56 17.74

AGI -  A d jus ted  Gross Income -  d is t r ib u te d  among f i l e r s  w ith  p o s it iv e  AGI. 
PI -  NOADJ -  The d is t r ib u t io n  o f  Personal Income among f i l e r s  w ith  

p o s it iv e  AGI a f te r  in c lu d in g  a l l  r e c o n c i l ia t io n  ite m s .
PI -  ADJ -  The d is t r ib u t io n  o f  Personal Income among th e  t o ta l  

p o p u la tio n .
Money Income -  d is t r ib u te d  among th e  census sample o f t o ta l  p o p u la tio n .
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TABLE 4.6
INDEX OF VENTILE LIMITS FOR PERSONAL INCOME.

1977 1984 1986 1988 1991 1993 1995

V e n t i le Pre-Tax
1 17.88 17.46 17.6 2 17.75 17.19 17.02 16.90
2 29.06 28.37 28.63 28.85 27.94 27.65 27.45
3 47.83 46.6 8 46.96 47.08 45.85 45.34 45.02
4 49.32 48.01 48.19 48.25 47.31 46.86 46.62
5 52.16 50.83 50.89 50.98 50.29 49.97 49.80
6 56.29 54.95 54.89 55.00 54.50 54.29 54.21
7 61.30 59.98 59.96 60 .18 59.84 59.74 59.75
8 65.84 64 .69 64.70 65.00 64.80 64.81 64.87
9 71.38 70.08 70.01 70.34 70.22 70.30 70.41
10 77.26 76.03 76.00 76.44 76.46 76 .63 76.80
11 83.27 82.15 82.20 82.77 82.90 83.16 83.38
12 90.70 89.61 89.6 2 90.26 90.47 90.83 91.10
13 98.97 97.70 97.86 98.6 4 98.96 99.40 99.73
14 109.20 107.60 107.82 108.68 109.03 109.55 109.91
15 122.22 120.51 120.74 121.84 122.24 122.86 123.25
16 138.85 136.56 136.67 137.95 138.40 139.14 139.55
17 160.85 157.38 157.64 159.05 159.44 160.27 160.66
18 195.55 189.88 190.13 191.67 191.92 192.71 192.88
19 26 9.01 262.31 261.78 265.24 26 5.95 267.62 267.87
20 18.32 20.20 20.08 19.52 19.66 19.49 19.40

Personal income per c a p ita mean ( in thousands) :
7.30 13.13 14.60 16.01 18.77 21.29 23.90

Post-Tax
1 20.41 19.87 20.19 20.35 19.85 19.72 19.62
2 33.16 32.29 32.82 33.07 32.25 32.04 31.88
3 54.57 52.93 53.60 53.73 52.61 52.20 51 .92
4 56.09 53.88 54.37 54.42 53.56 53.19 52.98
5 58.78 56.28 56.55 56 .62 56.03 55.79 55.66
6 62.66 60.05 60.17 60.25 59.89 59.77 59.73
7 67.35 64.85 65.01 65 .19 65.03 65.02 65.07
8 71.30 69.17 69.29 69.53 69.48 69.57 69.67
9 76.25 74.09 74.07 74.30 74.34 74.48 74.62
10 81.49 79.58 79.57 79.91 80.07 80.27 80.47
11 86.83 85.14 85.15 85.57 85.80 86.07 86.30
12 93.60 92.07 91.99 92.43 92.73 93.07 93.34
13 101.09 99.50 99.51 100.04 100.40 100.79 101.09
14 110.41 108.59 108.58 109.14 109.47 109.89 110.18
15 122.32 120.63 120.57 121.32 121.6 9 122.18 122.50
16 137.36 135.45 135.17 136.02 136.36 136.95 137.30
17 156.82 154.16 153.89 154.82 154.96 155.55 155.81
18 186.71 182.42 181.81 183.14 183.15 183.65 1 83.6 8
19 247.6 8 245.50 244.18 247.88 248.41 249.76 249.95
20 16.20 18.38 18.34 17.91 18.02 17.88 17.80

D isposab le  persona l income per c a p ita  mean ( in  thousands):
6 .29 11.27 12.44 13.64 16.09 19.93 20.08

The numbers a re  indexes (means100) o f  the  c u to f f  income between 
v e n t i le s .  e n t i le  20 has th a t  g ro u p 's  share o f a l l  income.
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

TABLE 4.7 - RATIO OF POST-TAX TO PRE-TAX INCOME INDEXES -
PERSONAL INCOME.

1986 1988 1988 1991 1991 1995 1995
— - BASE REFORM BASE REFORM BASE REFORM

1.1459 1.1465 1.1399 1.1498 1.1485 1.1609 1.1548
1.1464 1.1463 1.1401 1.1500 1.1486 1.1614 1.1554
1.1414 1.1412 1.1393 1.1436 1.1465 1.1533 1.1522
1.1282 1.1279 V.1329 1.1292 1.1379 1.1364 1.1403
1.1112 1.1106 1.1177 1.1120 1.1190 1.1177 1.1198
1.0962 1 .0955 1.0972 1 .0969 1.0973 1.1018 1 .0983
1.0842 1 .0833 1.0791 1 .0 846 1.0805 1 .0890 1.0818
1.0709 1.06 97 1.06 3 8 1.0705 1.06 51 1 .0740 1.06 6 2
1.0580 1.0563 1.0506 1.0571 1.0522 1 .0598 1.0530
1.0470 1.0454 1.0403 1.0458 1.0415 1 .0478 1.0417
1.0359 1 .0338 1 .0295 1.0340 1.0302 1 .0350 1.0293
1 .026 4 1 .0240 1.0203 1.0241 1.0204 1 .0246 1.0191
1.016 9 1.0142 1.0109 1.0137 1.0104 1.0136 1.0090
1.0070 1.0042 1.0012 1.0035 1.0005 1.0025 0.9992
0.9986 0.9957 0.9927 0.9951 0.9928 0.9939 0.9922
0.9890 0.9860 0.9840 0.9874 0.9841 0.9839 0.9832
0.9762 0.9734 0.9736 0.9722 0.9717 0.96 98 0 . 96 90
0.9562 0.9555 0.9579 0.9548 0.9560 0.9523 0.9535
0.9328 0.9345 0.9398 0.9347 0.9399 0.9331 0.9399
0.9133 0.9175 0.9244 0.9183 0.9247 0.9175 0.9272
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CHAPTER 5

SIMULATION OF A TAX REFORM PROPOSAL.

D uring  th e  past few yea rs , a consensus developed around th e  b e l i e f  

t h a t  th e  f e d e r a l  incom e ta x  code needed re fo rm . Tax re fo rm e rs  argued 

th a t  the  code was f a r  too  complex, r e q u ir in g  to o  much t im e  to  p re p a re  

the  re tu rn s ;  th e  code was u n fa ir  i n  th a t  people e a rn ing  s im i la r  incomes 

can end up p a y in g  q u i te  d i f f e r e n t  amounts o f  ta xe s ; th e  h igh  m arg ina l 

ta x  ra te s  ac ted  as a d is in c e n t iv e  f o r  p e rso n s  t o  w o rk ; and th e  many 

s p e c ia l  p r o v is io n s  te n d e d  to  d i s t o r t  th e  a l lo c a t io n  o f  re s o u rc e s , 

theret?y keep ing th e  economy from o p e ra tin g  e f f i c ie n t l y .

W hile  ta x  re fo rm  w i l l  a rguab ly  con fe r b e n e f its  upon th e  economy in  

each o f the  fo u r  areas o u t l in e d  above, ' changes w i l l  occur i n  more e a s ily  

observed, but no s im p le r to  p re d ic t ,  areas o f  the  economy. T h is  chap ter 

w i l l  use the  model co n s tru c te d  i n  th e  p rev ious  chap te rs  to  s im u la te  the 

m a jo r  e f f e c t s  o f  a ta x  re fo rm  p ro p o s a l.  The b e n e f i t s  o f  s im p le r  

r e t u r n s ,  h o r i z o n t a l  e q u i t y ,  h ig h e r  w o rk  in c e n t i v e s ,  and fe w e r 

a l lo c a t io n a l d is t o r t io n s  a re  n o t e x p l i c i t l y  m odeled. However, t h is  

chap ter w i l l  e xp lo re  the  l i k e l y  e f fe c ts  o f  ta x  re fo rm  on two o f the  most 

im p o r ta n t  and v i s i b l e  areas o f  the  economy; th e  s iz e  and d is t r ib u t io n  

o f  the  personal income ta x  b u rd e n , and th e  e f f e c t s  o f  ta x  re fo rm  on 

equipment investm en t by businesses.

The m e th o d  e m p lo y e d  f i t s  i n  c lo s e ly  w ith  th e  s t r u c t u r e  and 

c a p a b i l i t ie s  o f  the  model. The model i s  w e ll - s u i te d  f o r  s im u la t in g  th e  

m a jo r  p r o v is io n s  o f  th e  ta x  re fo rm  p la n s  w h ic h  have gained th e  most 

suppo rt re c e n t ly  from  le g is l a t o r s .  I n  a d d i t io n  t o  th e  p e rs o n a l ta x  

m odel w h ich  i s  th e  m a in  t o p ic  o f  t h is  th e s is ,  the  m ajor p ro v is io n s  o f
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the  changes I n  th e  co rp o ra te  ta x  law s w i l l  a lso  be s im u la ted .

Since the  personal Income ta x  model has a lre a d y  been d e s c r ib e d  I n  

d e ta i l ,  i t  i s  o n ly  necessary to  describe  how the  b u i l t - i n  f l e x i b i l i t y  o f 

t h a t  m odel i s  used f o r  the  s im u la tio n . The focus  o f  the  c o rp o ra te  ta x  

re fo rm  a n a ly s is  i s  i t s  e f fe c ts  on equipm ent in v e s tm e n t.  T h e re fo re ,  a 

b r i e f  d e s c r ip t io n  o f  th e  in v e s tm e n t model is  re q u ire d  and p rov id ed  in  

appendix BAn to  t h is  chap te r.

The purpose o f  t h i s  e x e rc is e  i s  to  e s t im a te  th e  e f f e c t s  o f  th e  

m a jo r  p r o v is io n s  o f  the  ta x  re fo rm  p lan  th a t  goes in t o  e f fe c t  i n  1987. 

Because the  ta x  re fo rm  proposa l has m ajor changes i n  b o th  th e  p e rs o n a l 

and c o rp o ra te  ta x  la w s , b o th  o f  these  m ust be s im u la te d  to g e th e r to  

p resen t a reasonab le  p ic tu re  o f the  p la n 's  l i k e l y  o v e ra l l e f fe c ts .  The 

ta x  re fo rm  s im u la t io n  i s  m eant t o  c a p tu re  the  s p i r i t  o f the  s p e c if ic  

p la n  passed by the  J o in t  Committee on T a xa tio n  i n  A ugust o f  1 986 . The 

ta x  re fo rm  package i s  le n g th y  and ex trem e ly  d e ta ile d .  Where p o s s ib le , 

the  exact p ro v is io n  w i l l  be s im u la te d , but o f  course, the  model does not 

have the  c a p a b il i t y  o f  s im u la t in g  many o f the  le s s e r  p r o v is io n s .  T h is  

i s  t ru e  o f both the  personal and co rp o ra te  p roposa ls .

The s im u la tio n  e xe rc is e  w i l l  c o n tra s t fo re c a s ts  o f  the  U.S. economy 

under b o th  c u r re n t  la w  and th e  ta x  re fo rm  p ropo sa l. The s tre n g th s  o f  

the  model w i l l  be h ig h lig h te d .  In  p a r t ic u la r ,  fo r e c a s ts  o f  th e  le v e l  

and d i s t r i b u t i o n  o f  income ta x  c o l le c t io n s  w i l l  be fo re c a s t under both 

p la n s .  B u s in e s s  re s p o n s e s  t o  ta x - in d u c e d  c h a n g e s  i n  in v e s tm e n t  

in c e n t iv e s  w i l l  be d iscussed. F in a l ly ,  the  com bina tion  o f these changes 

w i l l  a f fe c t  th e  macro economy in  s p e c i f ic  ways, in  both the  in te rm e d ia te  

and lo n g  runs .
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There have been a t  le a s t  a h a lf - d o z e n  s e r io u s  p ro p o s a ls  f o r  ta x  

re fo rm . They have v a r ie d  c o n s id e ra b ly  i n  d e t a i l ,  but they a l l  have 

cen te red  a ro u n d  th re e  p r e v a i l i n g  them es: a s im p le r  ta x  code w h ic h  

p rom otes h o r iz o n t a l  e q u i t y ,  a b ro a d e r ta x  base , and lo w e r  m a rg ina l 

ra te s .

The ta x  re fo rm  p lan  i s  much s im p le r, a t  le a s t  on th e  persona l s id e . 

W h ile  th e  f a c t  t h a t  th e  p la n  f e a t u r e s  fe w e r  b r a c k e t s  does  n o t  

a p p re c ia b ly  s im p l i f y  th e  c a lc u la t io n  o f  ta x e s , th e re  are  o th e r more 

s im p l i f y in g  c h a r a c t e r i s t i c s  o f  th e  p la n .  T h e re  w i l l  be fe w e r  

e x c lu s io n s ,  a d ju s tm e n ts , c r e d i t s  and ded uc tions  a llo w a b le  which w i l l  

make f o r  s im p le r re tu rn s  and a low er accou n ting  and p re p a ra t io n  bu rde n . 

C o m p lic a tio n s  such as income averag ing  w i l l  be repea led , and because o f 

th e  h ig h e r  s ta n d a rd  d e d u c tio n  ($ 5 ,0 0 0  f o r  j o i n t  r e t u r n s ) ,  fe w e r  

ta x p a y e rs  w i l l  b e n e f i t  fro m  i t e m iz a t io n  o f  t h e i r  d e d u c t io n s .  Tax 

s h e lte rs  w i l l  be s ig n i f ic a n t ly  c u r ta i le d .  The two ta x  b ra c k e ts  a re  1556 

and 28$ b ra c k e t. The ze ro  b ra cke t amount w i l l  be in c o rp o ra te d  back in to  

th e  standard  deduction .

The c o rp o ra te  r e tu r n s  w i l l  r e ta in  t h e i r  c u rre n t s t ru c tu re  f o r  the  

most p a r t .  Only the  ra te s  w i l l  change. The most n o ta b le  e x c e p t io n s ,  

h o w e v e r , a re  th e  r e p e a l  o f  th e  in v e s tm e n t ta x  c r e d i t  ( IT C ) ,  th e  

d e d u c t ib i l i t y  o f on ly  80$ o f  c e r ta in  business expenses, and th e  change 

i n  the  d e p re c ia t io n  schedules o f  some c a p ita l investm en ts .

The ta x  base w i l l  be made much broader, e s p e c ia lly  fo r  the personal 

incom e ta x .  E x c lu s io n s  such as 60% o f  lo n g  term  c a p ita l ga ins  w i l l  be 

e l im in a te d .  A d ju s tm e n ts  such as IRA c o n t r ib u t io n s  and c e r t a in  ta x  

s h e l t e r  lo s s e s  w i l l  be s ig n i f i c a n t l y  c u r ta i le d .  C e rta in  ta x  c r e d its

The Tax Reform Plan.
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such as th e  ITC and th e  p o l i t i c a l  c o n tr ib u t io n s  c r e d it  w i l l  be repea led . 

Severa l deduc tions , such as non-mortgage in t e r e s t  and s ta te  and lo c a l  

s a le s  ta x e s  w i l l  be d is a l lo w e d .  On th e  c o rp o ra te  s id e ,  b e s id e s  

e l im in a t io n  o f the  ITC, t ra v e l and e n te rta in m e n t expense deductions  w i l l  

be l im i te d  to  80%, and th e  amount o f  ta x  l i a b l i l i t y  to  w hich ta x  c r e d its  

may be a p p lie d  w i l l  be cu t back.

The base expansion no t on ly  makes f o r  s im p le r ta x  re tu rn s ,  but more 

im p o r ta n t ly ,  i t  makes room f o r  r e d u c t io n s  i n  m a rg in a l ta x  r a te s  i n  a 

revenue n e u tra l p lan . The top  persona l ra te  w i l l  be low ered from  50$ to  

2 8$ , w h i le  the  co rp o ra te  ra te  i s  low ered from  46$ to  34$. The personal 

ra te  o f 28$ i s  a b i t  m is le a d in g , however, because th e  b e n e f i t s  o f  th e  

15$ r a te  on lo w  incom e and p e rs o n a l exem ptions a re  phased ou t over a 

la rg e  range o f persona l income. H igher income fa m il ie s  i n  th e  phase-out 

range w i l l  face e f fe c t iv e  m arg ina l ra te s  o f  about 33$ on a v e ra g e . See 

t a b le  5 .1  f o r  a summary o f  th e  main p ro v is io n s  o f  the  ta x  re fo rm  p lan  

w h ich were s im u la te d , and how they compare to  the  c u rre n t law .

P u tt in g  th e  Tax Reform P ro v is io n s  i n  th e  JModel^

1. The Rates.

T h is  s e c t io n  w i l l  d e s c r ib e  how th e  p r o v is io n s  o f  th e  ta x  re fo rm  

p ro p o s a l a re  s im u la te d  w i t h in  th e  fram ework o f  the  model. Changes i n  

th e  ra te  schedule , the  s tandard  de d u c tio n , and th e  p e rs o n a l e xe m p tio n  

amount a re  e x a c tly  what the  model was designed to  s im u la te . Because o f 

the  work th a t  went in to  the  d e s ig n  o f  th e  m odel i n  C h a p te rs  2 and 3* 

t h i s  p a r t  o f the  s im u la tio n  i s  s im p le . The ta x  ra te  schedules a re  read 

d i r e c t ly  in to  the  m odel as d a ta . The same i s  t r u e  f o r  th e  s ta n d a rd  

d e d u c t io n  am oun t s in c e  i t  can be in c o rp o r a te d  d i r e c t l y  in t o  th e
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schedule . The p e rs o n a l e x e m p tio n  am ounts a re  a ls o  re a d  I n  as d a ta . 

These ite m s  a re  re a d  fro m  an exogenous data f i l e  which co n ta in s  t h e i r  

va lu e s  f o r  each ye a r o f  the  fo re c a s t.  Note th a t  d if fe re n c e s  i n  th e  ra te  

schedules and s tanda rd  deductions f o r  s in g le  and m a rr ie d  ta x p a y e rs  a re  

f u l l y  ta k e n  in to  account s ince  the  model es tim a tes  income d is t r ib u t io n s  

and ta x  l i a b i l i t i e s  f o r  each household s iz e . Households o f  s iz e  g re a te r 

than  one a re  assumed to  f i l e  j o in t  re tu rn s .

The model a ls o  ta k e s  in t o  a c c o u n t changes i n  th e  ea rned  Incom e 

c r e d i t  (E IC ) ,  and th e  in d e x in g  p ro v is io n s . The EIC te s t  i s  a p p lie d  to  

a l l  income o f household s iz e s  th re e  or more. T h is  i s  because th e  model 

ca n n o t d is t in g u is h  between earned and nonearned income. The param eters 

o f  the  EIC, which in c lu d e  th e  maximum am ount, th e  incom e range  ove r 

which i t  a p p lie s  and th e  p ha se -in  and phase-out ra te s , a re  a l l  fed  i n  as 

da ta . In d e x in g  i s  modeled a u to m a tic a lly  by sav ing  th e  in f l a t i o n  ra te  i n  

th e  p rev ious y e a r f s GNP d e f la to r  and a p p ly in g  i t  to  both the  ta x  b racke t 

b o u n d a r ie s  ( i n c l u d i n g  t h e  z e r o - b ra c k e t  am ount) and th e  p e rs o n a l 

exem ption amount. The in d e x in g  s w itc h  in  th e  model can be tu rn e d  on a t  

any y e a r  i n  th e  fo r e c a s t ,  and th e r e  i s  a separa te  sw itch  fo r  the  ta x  

b ra cke ts  and th e  personal exem ption amount.

2 . A ccounting  fo r .  Tax Base_ Expansion Under.. .Tax Jlefornu

The ta x  re fo rm  p ro p o s a l seeks to  change th e  d e f i n i t i o n  o f  the  

income ta x  base, o r AGI. The fo l lo w in g  ite m s  which are  c u r re n t ly  exempt 

w i l l  be in c lu d e d  i n  th e  ta x  b a se : The d iv id e n d  e x c lu s io n ,  c a p i t a l  

g a in s ,  IRA d e d u c t io n s ,  m oving  expenses , th e  d e d u c t io n  f o r  w o rk in g  

m a rrie d  coup les, and unemployment compensation. T o g e th e r, th e se  ite m s  

to ta le d  3*956 o f  persona l income i n  1982, acco rd ing  to  SOI. The base was
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expanded i n  th e  s im u la t io n  by add iz ig  t h a t  amount to  the  v a lu e  o f AGI 

determ ined by the  model. The new v a lu e  o f  AGI was th e n  used f o r  th e  

c a lc u la t io n s .  The procedure used assumes im p l i c i t l y  th a t  the  a d d it io n s  

to  the  ta x  base a re  d is t r ib u te d  i n  th e  same way as th e  o ld  AG I. T h is  

t u r n s  o u t  t o  be a re a s o n a b le  a s s u m p tio n  f o r  m ost o f  th e se  ite m s .  

However, c a p ita l ga ins  a re  d is t r ib u te d  h e a v ily  toward th e  upper incomes. 

T h is  i s  p a r t ia l l y  o f fs e t  by the  in c lu s io n  o f unemployment com pensa tion , 

which accrues p r im a r i ly  to  the  lo w e r incomes.

A c c o rd in g  to  SOI, the  r e la t iv e  magnitude o f each item  in  1982 was 

as fo l lo w s :

( $ b i l l . )  %of PI 
D iv idend  E x c lu s io n  1 .9  0.1
C a p ita l Gains (exc luded) 51.6 1.9 
Unemp. Compensation ( e x d . )  12.7 '0 .5
IRA Deductions i f  AGK50K 25.6 , 1.0 (a d ju s te d  f o r  in f l a t i o n )  
Moving expense 3 .7  0.1
M arriage D eduction 9.0 0 .3

T o ta l 104.5 3 .9

3 . The Conversion from  Standard to  E f fe c t iv e  Tax Under Tax Reform.

I te m iz e d  d e d u c tio n s  and t a x  c r e d i t s  a f f e c t  th e  r e la t io n  between 

standard  and e f fe c t iv e  ta x  ra te s .  The td x  re fo rm  p la n  e l im in a te s  a l l  

c r e d i t s  and many d e d u c tio n s . Because o f  t h is ,  and th e  f a c t  th a t  the 

s tandard  ded uc tion  i s  ra is e d  by the  p lan , s u b s ta n t ia l ly  fewer ta x p a y e rs  

w i l l  f in d  i t  advantageous to  ite m iz e . Using data  from  1982 ta x  re tu rn s , 

a new r e la t io n s h ip  betw een s ta n d a rd  and e f f e c t i v e  taxes, r e f le c t in g  

these changes was es tim a ted  f o r  each v e n t i le .

The ta x  re fo rm  p ro p o s a l w i l l  a l t e r  th e  r  e l  a t i o n s h ip  * b e tw e e n  

s ta n d a rd  and e f f e c t i v e  ta x e s  in  th re e  im p o rta n t ways. F i r s t ,  the  ta x  

re fo rm  p ro p o s a l w i l l  e l im in a te  a b o u t 25$ o f  am oun t o f  w h a t w e re
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p r e v io u s ly  a llo w a b le  deductions . The s t a t i s t i c s  from  SOI in d ic a te  th a t  

i te m iz e d  d e d u c tio n s  a re  d i s t r i b u t e d  r e m a r k a b ly  l i k e  th e  in c o m e  

d i s t r i b u t i o n  i t s e l f  f o r  those who ite m iz e . The deductions account f o r  

about 22-25% o f  AGI f o r  those who ite m iz e  i n  a l l  o f the  re p o r te d  incom e 

g ro u p s . O v e ra ll,  deductions account f o r  about 15$ o f  AGI. Second, the  

ze ro  b racke t amount r i s e s  fro m  $2300 and $3400 f o r  s in g le  and j o i n t  

r e tu r n s  to  $3000 and $5000 under the  p ropo sa l, which ra is e s  th e  lo w e r 

bound f o r  the  amount o f  deductions necessary to  b e n e f it  from  i t e m iz in g .  

F in a l l y ,  a lm o s t a l l  ta x  c r e d its  a re  e lim in a te d . These c r e d its  account 

f o r  about 3% o f  ta x  l i a b i l i t y .

The p ro c e d u re  w h ic h  e s t im a te s  th e  chan ge  i n  th e  r a t i o  o f  

e f f e c t iv e - t o - s ta n d a r d  ta x  l i a b i l i t i e s  per v e n t i le  i s  o u t l in e d  i n  th e  

steps b e lo w . S im p ly  p u t ,  th e  p ro c e d u re  e s t im a te s  th e  ta x  v a lu e  o f  

d e d u c tio n s  under th e  new p lan  f o r  the  d i f f e r e n t  income groups and uses 

those amounts as the  d if fe re n c e s  between s tandard  and e f f e c t i v e  ta x e s .

1 . The number o f re tu rn s , the  "s tanda rd  ta x "  under ta x  re fo rm , and 

th e  average per household AGI (base d e f in i t io n )  were saved from  a run o f 

th e  ta x  model w ith  the  re fo rm  p ro p o s a l's  ta x  ra te  schedule . Values f o r  

each o f these th re e  ite m s  were saved f o r  each h o u s e h o ld  s iz e  i n  each 

v e n t i le  f o r  1988.

2 .  The t o t a l  d e d u c tio n s  f o r  each o f the  120 groups (6 household 

s iz e s  i n  each o f  th e  20 v e n t i l e s )  were th e n  e s t im a te d  based on th e  

p e rc e n ta g e s  r e p o r te d  i n  1982 SOI, ta b le  1 .2 . For household incomes o f 

$20 thousand o r  le s s ,  8 .6 $  o f  AGI i s  ta k e n  i n  i te m iz e d  d e d u c t io n s ;  

13.2$ fo r  AGI o f $20-25 thousand; 15.1$ fo r  $25-30; 17.6$ $30-40; 20$ 

f o r  $ 4 0 -5 0 ; and 21$ f o r  AGI above $50 thousan d  per household. The 

r e s u l t in g  f ig u re s  w ere  th e n  re d u ce d  by 25$ to  a c c o u n t f o r  th e  fe w e r
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3 . N e x t, th e  e f f e c t i v e  ta x  f o r  each g roup  under th e  new p la n  

(NTAX) was c a lc u la te d  as th e  standard  ta x  (ST) minus th e  m a rg in a l r a te  

(MR, e ith e r  15$, 28$, o r 33$ depending on th e  g ro u p 's  average AGI) tim es 

th e  d e d u c tio n s  e s tim a te d  i n  s tep  2 (DED) minus th e  ze ro  b ra cke t amount 

(ZBA); NTAX = ST -  (MR*(DED-ZBA)) when (DED-ZBA)+ .

4 . The d if fe re n c e  between th e  new ta x  and th e  s ta n d a rd  ta x  was 

c a lc u la te d  w here  th e  new ta x  was le s s  than  th e  base. T h is  re p re se n ts  

th e  savings per household from  ite m iz a t io n  under ta x  re fo rm .

5 . The taxes and sav ings fro m  i t e m iz a t io n  under ta x  re fo rm  pe r 

v e n t i l e  w e re  c a lc u la te d  by a g g re g a t in g  th e  h o u s e h o ld  s iz e s  i n  each 

v e n t i le ;  The per household ta x e s  and s a v in g s  w ere  m u l t ip l ie d  by th e  

number o f  r e tu r n s  f o r  each g roup  ( c a lc u la te d  as p o p u la tio n  per group 

d iv id e d  by household s iz e ) .

6 .  The sav ing  from  ite m iz a t io n  as a s h a re  o f  s ta n d a rd  ta x e s  f o r  

each v e n t i l e  r e p re s e n ts  th e  s ta n d a rd - to -e f fe c t iv e  ta x  r a t io s  used f o r  

the  ta x  re fo rm  s im u la tio n .

F ig u re  5*1 shows th e  fa c to rs  used f o r  c o n v e rt in g  s tanda rd  ta x  ra te s  

to  e f fe c t iv e  ta x  ra te s  f o r  both the  base and th e  ta x  re fo rm  p ro p o s a l.  

The numbers a re  shown i n  ta b le  5 *2 .

S im u la tin g  C orpora te Tax Reform.

The p r o p o s a l f o r  r e fo r m in g  th e  c o r p o r a te  in c o m e  t a x  w i l l  

u n d o u b te d ly  a f f e c t  th e  way businesses make t h e i r  investm en t d e c is io n s .

The c u rre n t law  is  considered in e q u ita b le  by many because e f f e c t i v e  ta x
i

r a te s  v a ry  w id e ly  among in d u s t r ie s .  The proposed changes a re  designed 

to  h e lp  e lim in a te  these in e q u it ie s ,  and to  remove many o f  th e  e x is t in g

deductions allowed under tax reform.

-  174 -



ra
tio

*

FIGURE 5.1

STANDARD-TO—EFFECTIVE TAX RATIOS
Bo m  and Tax Reform Scenarios
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d is to r t io n s  i n  investm en t in c e n t iv e s .  Removal o f  these d is to r t io n s  w i l l  

supposedly a llo w  the  economy to  opera te  more e f f i c ie n t l y .

T h is  s e c t io n  i s  an a tte m p t to  ana lyze  and s im u la te  the  e f fe c ts  o f  

the  proposed changes i n  th e  co rp o ra te  ta x  law  on equ ipm ent in v e s tm e n t.  

The scope o f the  study i s  l im i te d  to  equipment investm en t o n ly , and does 

n o t  a d d re s s  in v e s tm e n t  i n  s t r u c tu r e s  under th e  new ta x  p ro p o s a l,  

a lthough  th e re  may be s ig n i f ic a n t  macroeconomic e f f e c t s  due to  th e  new 

tre a tm e n t  o f  c e r t a in  com m erc ia l s tru c tu re s  which p re v io u s ly  served as 

ta x  s h e lte rs .

The e n t ir e  ta x  re fo rm  package co n ta in s  th re e  m ajor sepa ra te  p ie c e s  

w h ic h  w i l l  a f fe c t  equipment in ves tm en t. The p lan  proposes to  (1 ) lower 

th e  b a s ic  c o rp o ra te  ta x  r a te  fro m  46$ t o  3 4 $ , ( 2 )  e l im in a t e  th e  

in v e s tm e n t ta x  c r e d i t ,  and (3) change a llo w a b le  d e p re c ia t io n  schedules 

to  s l ig h t ly  lo nge r ta x  l i v e s  w ith  more a c c e le ra te d  w r i t e - o f f s .  Each o f  

th e se  w i l l  be more th o ro u g h ly  d iscussed in  tu rn ,  o u t l in in g  th e  change, 

and i t s  l i k e l y  e f fe c ts  on in ves tm en t.

Tax changes d i r e c t ly  a f fe c t  investm en t th rough  changes i n  th e  c o s t 

o f  c a p i t a l .  The cost o f c a p ita l i s  th e  r e tu rn  th a t  an investm en t earns 

i n  o rde r to  be p r o f i t a b le .  I t  i s  th e  r e tu r n  an a s s e t  m ust y ie ld  i n  

o rd e r  to  pay ta x e s ,  recoup  r e a l  d e p re c ia t io n ,  and cover the  in te r e s t  

co s ts  o f  f in a n c in g  i t s  purchase. N a tu r a l ly ,  a h ig h e r  c o s t o f  c a p i t a l  

w i l l  te n d  t o  d e p re ss  in v e s tm e n t in c e n t iv e s .  The in te r in d u s t r y  model 

determ ines inves tm en t, employment and ene rgy  use s im u lta n e o u s ly ,  w i th  

in v e s tm e n t b e in g  de te rm ined  by each in d u s t r y 's  o u tp u t and i t s  r e la t iv e  

cos t o f c a p i ta l .  See appendix "A 1* f o r  a m ore d e ta i le d  and t e c h n ic a l  

d is c u s s io n  o f  the  d e te rm in a tio n  o f  investm ent i n  th e  model, and appendix 

"B " f o r  a d e s c r ip t io n  and d e r iv a t io n  o f  the cost o f  c a p ita l fo rm u la .
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The fo rm u la  f o r  c a p i ta l  c o s t I s :

5 .1 ) UCC = P (r  + dep) •  (1 -  T*Z -  C )/(1  -  T)

The model fo re c a s ts  Investm en t f o r  55 In d u s tr ie s  based on c o s ts  o f  

c a p i ta l ,  la b o r  and energy, as w e ll as In d u s try  o u tp u t. A d i f f e r e n t  cost 

o f  c a p i t a l  I s  c a lc u la te d  f o r  each I n d u s t r y .  T h is  c o s t o f  c a p i t a l  

fo rm u la  i s  used i n  th e  model as th e  p r ic e  o f  c a p i t a l  equ ipm en t f a c in g  

f i r m s .  I t  assumes 100$ deb t f in a n c in g .  The user cos t w i l l  va ry  among 

in v e s t in g  in d u s t r ie s  i n  th e  model on ly  because P, which i s  th e  p r ic e  o f 

th e  equ ipm en t b o u g h t, and th e  econom ic d e p re c ia t io n , dep, w i l l  va ry . 

Each in d u s try  is  assumed to  use the  same d isco u n t ra te  r ,  and each faces  

th e  same ta x  ra te  T and investm en t ta x  c r e d it ,  C. Economic d e p re c ia t io n  

and th e  ta x  d e p re c ia t io n , Z w i l l  depend on th e  type o f equipment bought. 

These s im u la tio n s  take  t h is  in to  account when e s t im a t in g  th e  econom ic 

d e p r e c ia t io n ,  b u t n o t f o r  th e  ta x  d e p re c ia t io n . The presen t va lu e  o f 

the  d e p re c ia t io n  w r i t e - o f f  i s  c a lc u la te d  assum ing  t h a t  a l l  in d u s t r ie s  

i n v e s t  i n  equ ipm en t t h a t  has econom y-w ide a ve rag e  ta x  l i v e s .  The 

c a p ita l f le w  data  show t h is  to  be a reasonab le  assum ption.

The f i r s t  p iece o f proposed le g is la t io n  i s  th e  re d u c tio n  o f  the  top 

co rp o ra te  ta x  r a te  from  46$ to  34$. T h is  change w i l l  have two e f f e c t s  

on th e  c o s t o f  c a p i t a l ,  each in  an op p o s ite  d ir e c t io n .  The lo w e r ta x  

r a te  w i l l  a c t to  in c rea se  the  o v e ra l l a f te r - ta x  r e tu rn  on c a p i t a l ,  th u s  

lo w e r in g  th e  cost o f c a p i ta l .  However, a lo w e r ta x  ra te  w i l l  reduce the  

ta x  s a v in g s  fro m  d e d u c t io n s ,  p a r t ic u la r ly  the  d e p re c ia t io n  deduction , 

which e n te rs  th e  cost o f  c a p ita l fo rm u la . The f i r s t  e f f e c t  d o m in a te s , 

c e te r is  p a rib u s , so th e  n e t e f fe c t  o f the  ra te  re d u c t io n  i s  to  lo w e r the
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c o s t  o f  c a p i t a l .  From a base o f  c u r re n t  la w , c h a n g in g  o n ly  th e  

co rp o ra te  ta x  ra te  would lo w e r the  cost o f  c a p ita l by around 4$ f o r  a l l  

in d u s t r ie s .  A lth o u g h  t h i s  change w i l l  he lp  s t im u la te  in ves tm en t, i t  

w i l l  a c tu a l ly  no t have much e f f e c t  on re v e n u e , because d e d u c tio n s  o f  

b u s in e s s  expenses w i l l  be s ig n i f ic a n t ly  c u r ta i le d ,  thus in c re a s in g  th e  

co rp o ra te  income ta x  base. The a cco u n tin g  changes w h ic h  in c re a s e  th e  

ta x  base w i l l  have l i t t l e  o r no e f fe c t  on inves tm en t because they have 

no b e a rin g  on th e  m arg ina l cost o f  c a p i ta l .

The p ie c e  o f  th e  p ro p o s a l w i th  th e  b ig g e s t  n e g a t iv e  im p a c t on 

in v e s tm e n t i s  the  re p e a l o f  the  investm en t ta x  c r e d i t .  The c r e d i t  i s  a 

re d u c tio n  o f  ta x  b i l l s  by 10$ o f  the  p r ic e  o f q u a l i f i e d  e q u ip m e n t. I t  

a p p e a rs  w i t h  a n e g a t iv e  s ig n  i n  th e  c o s t  o f  c a p i t a l  f o r m u la .  

E lim in a tio n  o f  the  c r e d i t  s i g n i f i c a n t l y  r a is e s  th e  c o s t o f  c a p i t a l .  

A lthough the  ta x  c r e d i t  i s  le g is la te d  to  be ten  pe rcen t, few s tu d ie s  use 

th a t  ra te  as the  tru e  e f fe c t iv e  r a te  i n  th e  aggregate. T h is  study i s  no 

e x c e p t io n .  There  a re  s e v e ra l re a so n s  to  b e lie v e  the  proper va lue  to  

app ly  in  cost o f  c a p ita l c a lc u la t io n s  i s  s u b s ta n t ia l ly  low er.

To b e g in  w i th ,  th e  la w  s ta te s  t h a t  i f  th e  ITC i s  c la im e d , th e  

equ ipm ent's  b a s is  f o r  d e p re c ia t io n  must be low ered by h a l f  the  amount o f 

the  ITC. T h is  means th a t  the  f i r m 's  d e p re c ia t io n  stream w i l l  be 5$ le s s  

each p e r io d .  The amount i t  c o s ts  th e  f i r m  in  ta x e s  i s  th e  ta x  ra te  

tim es 5$, d iscoun ted  over the  d e p re c ia t io n  schedule. The f i r m  i s  g iv e n  

an o p t io n  o f reduc ing  i t s  ITC by two percentage p o in ts  ( to  8$) o r  ta k in g  

th e  b a s is  r e d u c t io n ,  w h ic h  w o rks  o u t to  a b o u t 1 .85$ fo r  the  average 

equipment o f  a f i r m  in  th e  46$ ta x  b ra c k e t.

Equipment which can be w r i t t e n  o f f  in  th re e  ye a rs  i s  o n ly  e l i g i b l e  

f o r  a 6$ ITC  (4$ in  l i e u  o f  b a s is  r e d u c t io n ) .  The equipment, which
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i n c lu d e s  a u to s ,  l i g h t  t r u c k s  and  r e s e a r c h  and e q u ip m e n t  f o r  

e x p e r im e n ta t io n  m akes up o v e r  10$ o f  a l l  e q u ip m e n t p u rch a se s . 

Adjustm ent f o r  t h is  lo w e rs  th e  e f fe c t iv e  ITC by ano ther .4 $ .

Numerous types  o f  equipment a re  no t e l i g i b l e  a t  a l l  f o r  th e  ITC . 

Such equipm ent in c lu d e s  most p ro p e rty  used f o r  lo n g -te rm  lo d g in g , c h i ld  

care , tax-exem pt, and government o rg a n iz a t io n s ,  p ro p e r ty  used o u ts id e  

the  co u n try , and f re q u e n t ly  rep la ced  l iv e s to c k .  I f  equipment i s  so ld  o r 

d is p o s e d  o f  b e fo re  i t s  ta x  l i f e  e x p ire s ,  the  f i r m  must repay the  ITC 

taken . F in a l ly ,  the  l i m i t  on th e  ITC i s  $25 thousand per ye a r per f ir m ,  

p lus  85$ o f  the  f i r m 's  ta x  l i a b i l i t y  over th a t  amount. I t  i s  te m p tin g  

to  ig n o r e  t h i s  l i m i t a t i o n  because the  ITC can be c a r r ie d  back 3 years 

and fo rw a rd  15 years , but many f irm s  w ith  l i t t l e  o r no ta x  l i a b i l i t y  may 

go b a n k ru p t b e fo re  th e y  can c la im  th e  w h o le  ITC . F irm s  p r o b a b ly  

c o n s id e r  t h is  i n  t h e i r  investm en t d e c is io n s . I t  i s  es tim a ted  th a t  t h is  

la s t  group o f  p ro v is io n s  w i l l  s u b tra c t 1$ from  the  a g g re g a te  e f f e c t i v e  

ITC r a te .  T h e re fo re  th e  c a lc u la t io n s  and s im u la tio n s  use 6 .7$  as the  

e f fe c t iv e  investm en t ta x  c r e d i t  ra te ,  n o t th e  le g is l a t e d  r a te  o f  10$ . 

T h is  may be th e  m a in  re a s o n  th e  r e s u lts  from  th is  study a re  d i f f e r e n t  

from  o th e r s tu d ie s  which adopt the  same approach. I f  the  e l im in a t io n  o f 

the  investm en t ta x  c r e d i t  were the  on ly  change in  th e  ta x  la w , th e  c o s t 

o f c a p ita l would in c re a se  by about 12$.

The t a x  re fo rm  package p ropo ses  to  make th e  ta x  d e p r e c ia t io n  

s c h e d u le  more a c c e le ra te d .  In s te a d  o f  th e  c u r re n t  150$ d e c l in in g  

b a la n c e  m ethod o f  d e p r e c ia t io n ,  th e  p ro p o s a l w i l l  a l lo w  th e  fa s te r  

double d e c l in in g  balance method. The c u rre n t law  has th re e  c la s s e s  o f  

equ ipm en t w i t h  ta x  l i v e s  o f  th re e ,  f i v e  and te n  yea rs . Autom obiles, 

l i g h t  tru c k s  and resea rch  and e x p e r im e n ta tio n  equ ipm en t f a l l  in t o  th e
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th r e e - y e a r  ca te g o ry , w h ile  except f o r  a sm a ll group, the  rem ainder f a l l  

in to  th e  f iv e - y e a r  c la s s . The fa s te r  d e p re c ia t io n  w i l l  dampen th e  r is e  

i n  th e  cos t o f  c a p ita l due to  the  re p e a l o f  the  ITC.

The ta x  p roposa l w i l l  le ng then  th e  ta x  l iv e s  o f  c e r ta in  c lasses o f  

equipment. What was p re v io u s ly  th re e -y e a r equipment becomes f i v e - y e a r ,  

and w h a t was f iv e - y e a r ,  s tays  a t  f iv e - y e a r  equipment. The ta x  l i v e s  o f  

what was p re v io u s ly  te n -y e a r equ ipm en t g e ts  lo w e re d  t o  seven . O the r 

t a x - l i f e  ca te g o rie s  a re  added to  the  schedule f o r  in ves tm en ts  which are 

n o n b u ild in g  s tru c tu re s  l i k e  sewage trea tm en t p la n ts , barns, and c e r t a in  

u t i l i t y  f a c i l i t i e s .  In  th e  aggregate, and as f a r  as equipment o n ly  is  

co n ce rn e d , th e  e f f e c t  w i l l  be s m a ll ,  and so i t  i s  ig n o r e d  i n  th e  

s im u la tio n . In  a c a re fu l in d u s try  a n a ly s is , i t  would be p o s s ib le , us ing  

a v a i la b le  c a p i t a l  f lo w  d a ta , to  c o n s tru c t an average s e rv ic e  l i f e  f o r  

each in d u s t r y ,  and c a lc u la te  th e  p re s e n t v a lu e  o f  th e  d e p r e c ia t io n  

d e d u c t io n  i n  t h a t  manner. For t h is  s im u la tio n , however, i t  i s  assumed 

a l l  in d u s t r ie s  ave rage  equ ipm en t t a x  l i f e  i s  f i v e  y e a rs  under b o th  

p la n s .  I f  s h i f t in g  from  150$ to  double d e c l in in g  balance were the  on ly  

change in  th e  ta x  law  i t  would lo w e r the  cost o f c a p ita l by abou t 1 .5 $ . 

The p re s e n t v a lu e  o f  d e p r e c ia t io n  o f  a f i v e  y e a r  p iece o f equipment 

c o s t in g  one d o l la r  under c u rre n t law  w ould  be .796 , w h i le  i t  w o u ld  be 

.816 under ta x  re fo rm  w ith  d o u b le -d e c lin in g  balance i f  both the expected 

re a l ra te  o f re tu rn  and expected i n f l a t i o n  ra te  were 4$.

A most e q u ita b le  m ajor p iece  o f ta x  re fo rm  was d e le te d  from  the  ta x  

r e fo r m  p r o p o s a l .  T h a t was th e  p r o v is i o n  o f  in d e x a t io n  o f  th e  

d e p re c ia b le  ta x  b a s is  o f  c a p ita l purchases to  in f l a t i o n .  Under c u r re n t  

la w , the  d e p re c ia t io n  a llow ed  i s  based on th e  o r ig in a l  purchase p r ic e  o f 

th e  e q u ip m e n t, w ith o u t  re g a rd  to  c u rre n t replacem ent c o s t. In d e x a tio n
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w ould have a llow ed  th e  d e p re c ia b le  b a s is  t o  be In c re a s e d  each y e a r  by 

th e  change I n  th e  p r ic e  le v e l  over the  p rev io us  ye a r. The Im pact cou ld  

be modeled I n  th e  c a p ita l cost fram ework ty  d is c o u n tin g  th e  d e p re c ia t io n  

stream  by the  r e a l ,  o r in f la t io n - a d ju s te d  in te r e s t  r a te  in s te a d  o f  th e  

n o m in a l r a te .  U s ing  t h i s  lo w e r  d is c o u n t  ra te  w i l l  ra is e  the  present 

v a lu e  o f  th e  d e p r e c ia t io n  and th u s  lo w e r  th e  c o s t o f  c a p i t a l .  The 

h ig h e r  th e  i n f l a t i o n  r a te ,  th e  more v a lu a b le  to  business t h is  p a r t  o f 

th e  ta x  law  would be.

One ve ry  im p o rta n t p o in t about t h is  a n a ly s is  i s  t h a t  th e  c o s t o f  

c a p i t a l  under c u rre n t law  and th e  ta x  re fo rm  proposa l i s  ve ry  s e n s it iv e  

t o  i n f l a t i o n .  T h is  i s  b e ca u se  th e  r e a l  p r e s e n t  v a lu e  o f  th e  

d e p r e c ia t io n  s tre a m , i f  i t  i s  n o t in d e x e d , w i l l  d e c lin e  as in f l a t i o n  

r is e s ,  thus r a is in g  th e  cost o f  c a p i t a l .  F ig u re  5 .2  i l l u s t r a t e s  how 

im p o r ta n t  i n f l a t i o n  p ro je c t io n s  a re  to  t h is  a n a ly s is . I t  shows c a p ita l 

co s ts  under c u rre n t law , the  ta x  re fo rm  proposa l and th e  re fo rm  proposal 

in c lu d in g  in d e x a tio n . For e ve ry  p e rc e n ta g e  p o in t  th e  i n f l a t i o n  r a te  

r i s e s ,  th e  c o s t o f  c a p i t a l  under c u r re n t  law  and re fo rm  in creases  by 

a lm ost two percentage p o in ts .  The cos t o f  c a p ita l would be in v a r ia n t  to  

i n f l a t i o n  i f  d e p re c ia t io n  were indexed . The in d e x in g  p r o v is io n  a lo n e , 

i f  i t  w e re  e n a c te d , would lo w e r c a p ita l cos ts  by about 1% i f  in f l a t i o n  

were 4£. The in f l a t i o n  ra te  a t  w hich ta x  re fo rm  w ith  in d e x in g  and th e  

c u r r e n t  la w  y i e l d  th e  same c o s t o f  c a p i t a l  i s  j u s t  o v e r 4 $ . The 

in f l a t i o n  s e n s i t i v i t y  o f c a p i ta l  c o s ts  w i th o u t  in d e x in g  i s  a c r u c ia l  

p o in t to  cons ide r when e v a lu a tin g  th e  e f fe c ts  o f  ta x  re fo rm .

Table 5 .3  shows th e  percentage change in  c a p ita l cost from  ena c ting  

v a r io u s  com binations o f  the  p ieces o f  the  ta x  re fo rm  package. Shown a re  

th e  im p a c ts  o f  ta x  changes on th e  c o s t o f  c a p i t a l  assuming no o th e r
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changes o r  fe e d b a c k  e f f e c t s  i n  th e  economy. The o v e r a l l  p a cka g e  

in c re a s e s  th e  c o s t o f  c a p i t a l  by 4.3$ i f  expected in f l a t i o n  i s  4$ and 

th e  re a l ra te  o f re tu rn  i s  4$.

P ro v is io n s n o t Modeled.

Of co u rse  th e re  are  many p ro v is io n s  i n  th e  ta x  re fo rm  package th a t  

a re  no t modeled. I t  w i l l  be u s e fu l to  l i s t  th e  m ost im p o r ta n t  ones 

he re , s ta r t in g  w ith  those on th e  personal income ta x  s id e .

1 . The d i s t r i b u t i o n  o f  th e  base expansion i s  assumed to  be l i k e  

the  d is t r ib u t io n  o f the  o ld  d e f in i t io n  o f  AGI. Tha t i s ,  th e  m odel can 

o n ly  fo re c a s t  th e  d i s t r i b u t i o n  o f  th e  o ld  d e f in i t io n  o f AGI, because 

th a t  i s  what the  equa tions  have been h is t o r ic a l l y  es tim a ted  to  fo re c a s t.  

Once those d is t r ib u t io n s  a re  fo re c a s t,  the  es tim a ted  d iscrepancy between 

th e  o ld  AGI and new AGI i s  added t o  each g ro u p 's  s h a re  o f  incom e i n  

p ro p o r t io n  to  t h e i r  share o f o ld  AGI. W hile i t  i s  t ru e  th a t  t h is  method 

can le a d  to  d is to r t io n s  because c e r ta in  income such as c a p ita l ga ins  and 

incom e from  de func t ta x  s h e lte rs  accrues a t  the  upper end o f  the  income 

d is t r ib u t io n ,  o th e r ite m s  w h ich  ta x  re fo rm  adds t o  th e  d e f i n i t i o n  o f  

A G I, such as unem ploym ent co m p e n sa tio n  and th e  e l im in a t io n  o f  th e  

m arriage  deduction , accrue more toward th e  lo w e r  end, th u s  o f f s e t t i n g  

somewhat the  p o te n t ia l d is to r t io n .

2 .  I t  s h o u ld  be p o in te d  o u t  t h a t  t h i s  m odel i s  n o t a b le  to  

s im u la te  many o f the  in d iv id u a l b e h a v io ra l repsonses to  ta x  re fo rm  t h a t  

may o c c u r a t  th e  m ic ro e c o n o m ic  l e v e l .  In  p a r t ic u la r ,  the  ta x  re fo rm  

package w i l l  a l t e r  the  a f te r - ta x  p r ic e  o f many item s, p a r t ic u la r ly  those 

ite m s  which are  c u r r e n t ly  d e d u c t ib le ,  b u t w i l l  n o t be under th e  new 

p la n .  Those ite m s  may become le s s  a t t r a c t iv e .  When these in c e n t iv e s
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a re  d iscussed , i t  i s  o f te n  though t th a t  re s o u rc e s  w i l l  s h i f t  i n t o  th e  

e x p e n d itu re s  t h a t  a re  s t i l l  d e d u c t ib le ,  and th u s  any s t a t ic  revenue 

p re d ic t io n  o f  ta x  re fo rm  w i l l  be o v e re s t im a te d .  What i s  n o t u s u a l ly  

m e n tio n e d  i s  t h a t  w i th  the  lo w e r ta x  ra te s ,  th e re  i s  le s s  in c e n t iv e  to  

a l t e r  puchases f o r  ta x  a v o id a n c e  p u rp o se s . Thus th e  p r ic e  e f f e c t s  

a rgum ent may be o v e rs ta te d . Nonetheless, these e f fe c ts ,  i f  they e x is t ,  

a re  no t s im u la te d . The deductions  es tim a ted  f o r  ta x  re fo rm , w h ich  a re  

r e f l e c t e d  i n  th e  p re d ic te d  r e la t io n  between s tandard  and e f fe c t iv e  ta x  

ra te s ,  are  based on th e  s t a t i c  a n a ly s is  o f  h i s t o r i c a l  d a ta  d e s c r ib e d  

above. P r ic e -ty p e  e f fe c ts  cou ld  be es tim a ted  s e p a ra te ly  w ith  the  proper 

d a ta , however, and in c o rp o ra te d  in to  the  fo re c a s t.  But t h is  s im u la tio n  

i s  s t a t ic  w ith  rega rd  to  th e  in d iv id u a l p r ic e - ty p e  responses.

3* On th e  co rp o ra te  s id e , the  income ta x  i s  n o t modeled i n  enough 

d e t a i l  to  p ro v id e  a ccu ra te  revenue p ro je c t io n .  T he re fo re  revenues had 

to  be taken from  the  jo in t  com m ittee 's  s t a t ic  e s t im a te s . The p la n  was 

passed und e r th e  a ss u m p tio n  th a t  i t  would be revenue n e u tra l over the  

f i r s t  f i v e  ye a rs . Since th e  p la n  r e s u l t s  i n  a p e rs o n a l ta x  c u t ,  th e  

c o rp o ra te  revenu e  in c re a se  i s  f ix e d  to  be equal to  the  cu t i n  personal 

ta x e s .  The c u t i n  p e rs o n a l ta x e s  was e s t im a te d  w i t h  a s e p a r a te ,  

c o m p le te ly  s t a t i c  s im u la t io n  o f  th e  p e rs o n a l income ta x  model. The 

s im u la tio n , which was designed to  r e f l e c t  th e  J o in t  C om m ittee s t a t i c  

m e th o d , used o n ly  th e  incom e d i s t r i b u t i o n  and ta x  m o d e l. Revenue 

e s tim a te s  were compared under c u rre n t law  and ta x  re fo rm  assum ing th e  

same le v e l  o f  GNP and persona l income. The d if fe re n c e  in  th e  es tim a tes  

was then  fe d  i n  as the  d if fe re n c e  i n  co rpo ra te  revenue f o r  th e  dynam ic 

s im u la t io n  w ith  the  com plete model. Th is  gave the  macro s im u la tio n  th e  

p ro p e rty  o f s t a t i c  revenue n e u t r a l i t y  th a t  the  le g is la to r s  mandated.
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4 . Under c u rre n t law , 46$ o f  b u s in e s s  expenses a re  p a id  by th e  

fe d e ra l government because they are  d e d u c tib le . Under the  new p lan , the  

s u b s id y  w o u ld  be reduced to  34$. For business meals and e n te rta in m e n t 

expenses, the  su b s id y  w ou ld  o n ly  be 80$ o f  t h a t ,  o r  abo u t 2 7$ . The 

e f f e c t  o f  th e se  changes w o u ld  seem to  reduce these expenses, but the  

m agnitude, i f  any, i s  unknown. I f  they were es tim a ted  s e p a ra te ly ,  th e y  

c o u ld  be in c o rp o r a te d  in t o  th e  s im u la t io n  by m aking th e  a p p ro p ria te  

changes i n  th e  in te rm e d ia te  c o e f f ic ie n t  m a tr ix .  A lso  th e  re s e a rc h  and 

deve lop m en t c r e d i t  w i l l  be reduced from  25 to  20$. No e f f o r t  has been 

made to  take  these e f fe c ts  in to  account f o r  the  c u rre n t s im u la tio n .

5* Investm ent i n  s tru c tu re s  i s  be ing  tre a te d  d i f f e r e n t ly  under ta x  

re fo rm . Tax l i v e s  w i l l  be le n g th e n e d  fro m  19 to  3 1 .5  y e a rs . U n lik e  

equ ipm en t in v e s tm e n t,  the  investm en t i n  s tru c tu re s  i s  n o t modeled in  a 

user cos t fram ework. The r e s u l t  o f  repea ted e x p e rim e n ts  h e re  was t h a t  

b u s in e s s  c o n s tru c tio n  depended on o u tp u t and in te r e s t  ra te s , but not on 

any p r ic e  o r ta x  param eters. There i s  some disagreem ent w ith  t h i s  v ie w  

among e c o n o m is ts , p a r t ic u la r ly  re g a rd in g  ta x  s h e lte r in g  and commercial 

s tru c tu re s .

The R e su lts  o f  .the. S im u la t io n .

The o v e ra l l p lan  was designed by the  J o in t  Committee on T axa tion  to  

be re ve n u e  n e u t r a l .  T h is  s im u la t io n  was d e s ig n e d  to  c a p tu re  th a t  

s p i r i t ,  however, w ith  a dynamic fo r e c a s t in g  m o d e l. The p e rs o n a l ta x  

m odel was f i r s t  s im u la te d  a lo n e  i n  a pure s t a t ic  fram ework, us ing  th e  

income and o th e r v a r ia b le s  exogenous to  th e  pure income ta x  c a lc u la t io n  

f ro m  a base ru n  o f  th e  co m p le te  m ode l. The d i f f e r e n c e  i n  revenue  

c a lc u la te d  i n  t h is  manner was th e n  added t o  th e  c o rp o ra te  incom e ta x
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re ve n u e  fo r e c a s t  w h ile  the  com plete dynamic s im u la tio n  was be ing  done. 

A l te rn a t iv e ly ,  the  model cou ld  have been a d ju s te d  to  be revenue n e u t r a l  

i n  th e  dynam ic s im u la t io n ,  bu t t h is  would n o t have been an a p p ro p ria te  

sce n a rio .

The scena rio  th a t  was ru n , th e n , i s  revenu e  n e u t r a l  i n  a s t a t i c  

s im u la t io n ,  b u t n o t i n  a dynam ic one. When th e  ta x  burden i s  s h if te d  

from  the  persona l income ta x  to  th e  c o rp o ra te  ta x , aggregate spending i s  

a f fe c te d . In  p a r t ic u la r  aggregate spend ing  w i l l  in c re a s e  w i th  d o l la r  

f o r  d o l l a r  s h i f t s  i n  t h i s  m anner, th u s  s t im u la t in g  th e  economy, 

in c r e a s in g  incom e and t a x  re v e n u e .  The s t im u lu s  o c c u r s  i n  th e  

s im u la t io n  because persona l consumption i s  more respon s ive  to  changes in  

incom e th a n  b u s in e s s  spending. When personal taxes a re  c u t, about 93$ 

o f  the  e x tra  d isposab le  income i s  s p e n t. When c o rp o ra te  ta x e s  r i s e ,  

c o rp o ra te  s p e n d in g  f a l l s ,  b u t no t as much as 93$ o f  the  ta x  h ik e . In  

p a r t ic u la r ,  d iv id e n d  payouts, e s p e c ia lly  in  th e  s h o r t  and in te r m e d ia te  

te rm ,  a re  h i s t o r i c a l l y  n o t  as s e n s i t i v e  to  p r o f i t s  as PCE i s  to  

d isposab le  persona l income. P r o f i t s ,  and r e ta in e d  e a rn in g s  a c t  as a 

b u f f e r  f o r  c o rp o ra te  s p e n d in g . The r e s u l t  i s  more aggregate spending 

and economy-wide s tim u lu s . T h is  e f fe c t  outweighs the  dep re ss ing  e f f e c t  

t h a t  h ig h e r  c a p ita l cos ts  have on equipment investm en t ( to  be discussed 

l a t e r ) .

The s t a t ic  s im u la tio n  r e s u lts  ye a r by yea r a re  shown i n  t a b le  5 * 4 .  

Once th e  ta x  re fo rm  p la n  goes in to  f u l l  e f fe c t ,  ( i t  w i l l  be phased-in  

d u r in g  1987) persona l ta x  revenue w i l l  f a l l  by about 6$ per y e a r ,  abou t 

$20 b i l l i o n  i n  1 988. F o r th e  f i r s t  f i v e  yea rs , the  ta x  cu t would be 

about 5$ acco rd ing  to  the  s t a t i c  s im u la t io n .  S h i f t i n g  t h a t  amount o f  

ta x e s  fro m  p e rso n s  to  c o r p o r a t io n s  i s  n o t n e u t r a l  w i th  re s p e c t  to
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o v e ra l l  economic a c t i v i t y ,  as e xp la in e d  above . The revenu e  e s t im a te s  

fro m  th e  f u l l  dynamic s im u la t io n  show le s s  o f  a ta x  c u t,  r e f le c t in g  th e  

s tro n g e r economy's h ig h e r incomes.

TABLE 5 .4
SIMULATED PERSONAL INCOME TAX REVENUE. 

( B i l l i o n s  o f  C urren t D o lla rs )

BASE TAX REFORM TAX REFORM
( s t a t ic )  (dymnamic)

1986 363.4 36 3.4 363.4
1987 388.0 386.1 387.7
1988 406.2 382.8 385 .8
1989 431.8 407.8 411.8
1990 46 8.3 442.6 445.9
1991 518.0 487 .8 492.0
1992 564.8 530.6 536.4
1993 606 .8 570.0 576.7
1994 652.1 611.9 620.1
1995 700.6 6 56 .2 665.9

A ls o  o f  in t e r e s t  i s  th e  e f f e c t  o f  t a x  r e fo r m  on th e  in c o m e  

e l a s t i c i t y  o f  re ve n u e . U s in g  s t a t i c  s im u la tio n , where on ly  aggregate 

persona l income i s  changed, th e  c u r re n t  la w  y ie ld s  an e l a s t i c i t y  o f

1 . 7 3 .  Under ta x  re fo rm , th e  e l a s t i c i t y  w ou ld  be 1 .6 9 .  The lo w e r  

e l a s t i c i t y  i s  due to  th e  s l i g h t l y  le s s  p ro g re s s iv e  r a te  s t r u c t u r e .  

These e s t im a te s  a re  th e  r e s u l t s  o f  e x p e rim e n ts  w i th  the  model which 

ra is e d  persona l income, and t ra n s fe r  payments both  10$. The m u l t i p l i e r  

w o u ld  be s l ig h t ly  low er f o r  sm a lle r in c re a se s  because o f p ro g re s s iv ity .

The ta b le s  a t  th e  end o f  t h i s  s e c t io n  show th e  r e s u l t s  o f  th e  

s im u la t io n s  i n  te rm s  o f  th e  d i s t r i b u t i o n  o f  th e  ta x  b u rd e n . The 

s im u la tio n  takes  i n t o  a c c o u n t th e  p h a s e - in  o f  th e  ta x  r a te s  i n  1987 

w h i le  assum ing th e  new r e la t io n  o f  s tandard  and e f fe c t iv e  ta x  ra te s  f o r
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th a t  ye a r and beyond. The r e s u lts  show Income per v e n t i l e ,  and c u t o f f  

incom es u s in g  th e  new expanded AGI, the  ta x  ra te s  and ta x  l i a b i l i t i e s ,  

and th e  a f te r - t a x  income d is t r ib u t io n .

Table 5 .5  shows how a d ju s te d  g ross income i s  d is t r ib u te d  among th e  

tw e n ty  v e n t i le s  under each sce n a rio  f o r  1988 ,1991 and 1995. The ta b le  

shows AGI bo th  be fo re  and a f te r  a l l  personal taxes . Remember t h a t  th e  

d e f in i t io n  o f  AGI i s  broader under ta x  re fo rm  than under c u rre n t law .

T a b le  5 .6  shows th e  c u to f f  p o in t between v e n t i le s  i n  thousands o f  

d o l la r s  p e r c a p i ta .  A g a in , th e  d e f i n i t i o n  o f  AGI v a r ie s  a c r o s s  

s c e n a r io s .  There  i s  no c u t o f f  c a lc u la te d  f o r  the  top  v e n t i le  because 

th a t  number would re p re se n t th e  per c a p ita  AGI o f the  c o u n try 's  h ig h e s t  

earner f o r  th a t  ye a r, a m eaningless s t a t i s t i c .

T a b le  5 *7  shows the  ta x  ra te s , both s tandard  and e f fe c t iv e .  These 

ta x  ra te s  a re  average ra te s , no t the  m arg ina l ra te s  which appear i n  th e  

ta x  s c h e d u le s . A g a in  th e  r a te s  a re  a p p lie d  to  d i f f e r e n t  Income bases 

a c c o rd in g  t o  th e  d e f i n i t i o n  o f  AGI. N o te  t h a t  th e  s ta n d a r d  and 

e f f e c t i v e  ta x  ra te s  a re  equal fo r  the  lo w e s t s ix  v e n t i le s  under the  ta x  

re fo rm  p ropo sa l. T h is  i s  because households i n  th e s e  g ro u p s  w i l l  n o t 

b e n e f it  from  ite m iz a t io n .

The m o s t in t e r e s t in g  t a b le  i s  t a b le  5 *8  because i t  shows th e  

amounts o f  fe d e r a l  incom e ta x  l i a b i l i t y  f o r  each v e n t i l e .  The ta x  

re fo rm  p la n  shows a r e d u c t io n  i n  personal income ta x  l i a b i l i t i e s  from  

the  c u rre n t law . In  1988, the  p lan  shows a ta x  c u t  o f  abo u t 5 $ . The 

v e n t i l e s  w h ich en joy la rg e r  ta x  re d u c tio n s  than  th e  o v e ra l l  average f o r  

each p lan  a re  marked w ith  an a s te r is k .  The bottom 5 o r 6 v e n t i le s  g e t a 

b ig g e r th a n  a ve ra g e  ta x  c u t  i n  p e rc e n ta g e  te rm s , e x c e p t th e  lo w e s t  

v e n t i l e ,  which pays no ta x  under e ith e r  p lan , and th e re fo re  g e ts  no ta x
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c u t a t  a l l .  The top  2 v e n t i le s  a ls o  re c e iv e  more than  th e  p r o p o r t io n a l  

ta x  c u t .  I n  f a c t ,  i n  d o l la r  term s f o r  1988, the  top  10$ o f  taxpayers 

g e t about o n e -h a lf  o f the  t o ta l  ta x  c u t.  So th e  p e o p le  a t  th e  b o tto m  

and th e  to p  g e t  th e  b ig g e s t  percentage ta x  c u ts , w h ile  no groups w i l l  

pay h ighe r taxes . T h is  cou ld  be one reason f o r  ta x  r e fo r m 's  p o l i t i c a l  

supp o rt.

Table 5*9 shows th e  indexes o f  a f te r - ta x  d isp o sa b le  personal income 

by v e n t i le .  These numbers come from  the  s t a t ic  s im u la tio n . The dynamic 

s im u la t io n  showed v a r ia t io n  i n  th e  v e n t i le  c u to f f  incomes which was due 

no t o n ly  to  the  change in  th e  ta x  law , but a ls o  changes i n  th e  econom ic 

v a r ia b le s  w h ich determ ine the  income d is t r ib u t io n .  R eca ll from  Chapter

2 th a t  the  income d is t r ib u t io n  depends on th e  unem ploym ent r a te ,  th e  

s h a re  o f  income in  in te r e s t  and d iv id e n d s , the  i n f l a t i o n  ra te  and tim e . 

The f i r s t  tw o o f  th e s e  v a r ia b le s  ch a n g e d  e n o u g h  i n  t h e  d y n a m ic  

s im u la t io n  as to  overwhelm the  e f fe c t  th a t  ta x  re fo rm  had on th e  v e n t i le  

b o rd e rs .  An in s p e c t io n  o f  the  va lu e s  i n  ta b le  5 .9  shows th a t  the  pure 

e f fe c t  o f ta x  re fo rm  on th e  d i s t r i b u t i o n  o f  p e rs o n a l incom e i s  s m a ll 

r e l a t i v e  to  th e  t o t a l  amount o f  personal income. However, r e c a l l  from 

t a b le  4 .7  t h a t  th e  e f f e c t  o f  th e  o v e r a l l  ta x  sys tem  on th e  in c o m e  

d is t r ib u t io n  i s  q u ite  s ig n i f ic a n t .

In  t a b le  5 .9 t  i t  i s  c le a r  w h ic h  v e n t i l e s  b e n e f it  i n  r e la t iv e  as 

opposed to  a b so lu te  term s. The num bers re p re s e n t  th e  p e rc e n t o f  th e  

o v e r a l l  ave rage  pe r c a p i ta  a f t e r - t a x  incom e re c e iv e d  by the  h ig h e s t 

person i n  th e  v e n t i l e .  Note t h a t  th e  lo w e s t  v e n t i l e s  w ere  h u r t  i n  

r e l a t i v e  te rm s . T h a t i s  n o t because th e  ta x  p ro p o s a l r a is e s  t h e i r  

taxes , but because they pay e ith e r  no taxes , in  which case they  re c e iv e  

no ta x  c u t ,  o r  th e y  pay so l i t t l e  i n  ta x e s  th a t  when t h e i r  taxes a re
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c u t, i t  amounts to  so few d o l la r s  th a t  th e y  a re  made r e l a t i v e l y  worse 

o f f  when o th e r groups en joy  a more s u b s ta n t ia l ta x  c u t.

The changes may seem s m a ll ,  b u t th e y  a re  c a lc u la te d  c o r re c t ly .  

Take th e  v a lu e s  f o r  th e  tw e n t ie th  v e n t i l e  w h ic h  i s  th e  g ro u p  m o s t 

a f f e c t e d  by ta x  re fo rm  in  1988 . The d i f f e r e n c e  i n  ta x  l i a b l i l i t y  

between th e  base and re fo rm  sce n a rio  i s  about $6 b i l l i o n .  Tha t am ounts 

to  o n ly  about .0018 o f t o ta l  d isposab le  persona l income ($3340 b i l l i o n ) .  

S ix  b i l l i o n  d o l la r s  i n  a v e n t i l e  t ra n s la te s  to  about $500 per person, 

which i s  3*6$ o f  $13,800, which i s  o v e r a l l  per c a p ita  incom e f o r  1988. 

However, the  indexes a re  c o n s tru c te d  to  measure the  r e la t iv e  p o s it io n  o f 

p e rs o n s . I f  a l l  pe rso n s  g o t an a c ro s s - th e -b o a rd  in c re a s e  i n  t h e i r  

d isp o sa b le  incomes i n  percentage term s, th e  in d e x e s  w o u ld  n o t change. 

F o r  th e  in d e x e s  t o  c h a n g e , th e re  m ust be s h i f t s  i n  th e  r e l a t i v e  

p o s it io n s  o f  people . That i s  why the  pu re  ta x - in d u c e d  changes i n  th e  

in d e x e s  i n  th e  s t a t i c  ta x  re fo rm  s im u la tio n  a re  sm a ll even though the  

ta x  c u t i s  s ig n i f ic a n t .

Except f o r  the  ve ry  low est v e n t i le s ,  the  ta x  re fo rm  p ro p o s a l w i l l  

make th e  lo w  incom e g ro u p s  b e t te r  o f f  both a b s o lu te ly  and r e la t iv e ly .  

T h is  i s  because o f the  d o u b lin g  o f  the  p e rs o n a l e xe m p tio n  am ount, and 

s u b s t a n t ia l  in c re a s e  i n  th e  s tanda rd  deduction . The m idd le  and upper 

m id d le  income groups w i l l  b e n e f it  i n  a b so lu te  term s, but en joy  a sm a lle r 

ta x  c u t than  th e  o th e r groups, and th e re fo re  a re  made r e l a t i v e l y  worse 

o f f .  The upper two incom e g ro u p s  a re  made b e t te r  o f f  because o f the  

lo w e r m arg ina l ta x  ra te s .

The r e s u lts  o f  t h is  s im u la tio n  in d ic a te  th a t  the  ta x  p ro p o s a l w i l l  

n o t a l t e r  th e  d i s t r i b u t i o n  o f  fe d e ra l income ta x  l i a b i l i t y  very  much. 

The d if fe re n c e  i s  th a t  th e  ta x  system becomes somewhat le s s  p ro g re s s iv e
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a t  the  upper end, but more p ro g re ss ive  a t  the  lo w e r end.

Because o f  th e  s m a ll r e l a t i v e  s h i f t  i n  th e  shape o f the  income 

d is t r ib u t io n  as measured by th e  in d e x e s , th e  p roposed  v e r s io n  o f  ta x  

r e fo r m  i s  n o t a p a r t i c u l a r l y  i l l u m in a t in g  s c e n a r io  under w h ic h  to  

dem onstrate the  co n s id e ra b le  a b i l i t i e s  o f  th e  co n su m p tio n  m o d e l. * For 

t h is  reason no more w i l l  be sa id , o th e r than to  p o in t ou t th a t  the  model 

d oe s  p r o v id e  some u s e f u l  e v id e n c e ; nam e ly , t h a t  changes i n  th e  

d is t r ib u t io n  o f  ta x  l i a b i l i t y  under ta x  re fo rm  w i l l  be s m a ll enough to  

ig n o re  when a n a ly z in g  th e  p ro p o s a l's  e f fe c t  on th e  goods d is t r ib u t io n  o f  

consumption.

The e f fe c t  on investm en t behav io r i s  shown i n  ta b le s  5*10 and 5 .11 . 

T a b le  5 *10  shows th e  change i n  user cos t by in d u s try .  The u n its  o f  the  

user cos t o f c a p ita l a re  i r r e le v a n t ,  b u t n o t th e  p e rc e n ta g e  changes. 

The u n i t s  depend on a w e ig h te d  p r ic e  in d e x  o f  th e  new c a p ita l goods 

purchased by the  in d u s t r ie s .  The co s ts  a re  comparable between th e  ru n s  

as th e  o v e r a l l  p r ic e  d e f la to r s  a re  no t a f fe c te d  by ta x  re fo rm  accord ing  

to  th e  model. Table 5.11 shows c a p ita l equipment purchases i n  c o n s ta n t 

d o l la r s  by in d u s try .  The 5$ r is e  i n  a f t e r - t a x  c a p i ta l cos ts  r e s u lts  i n  

about a 2.5$ d e c lin e  in  equipment purchases.

The o v e ra l l macro e f fe c ts  as p r o je c te d  by th e  INFORUM m odel a re  

sum m arized i n  t a b le  5 *1 2 . Note th a t  aggregate consumption in c re a se s , 

but no t by 94$ (1 m inus th e  s a v in g s  r a te )  o f  th e  ta x  c u t .  T h is  i s  

because d iv id e n d s  a re  p a r t  o f income, and those were cu t back somewhat 

by the  h ig h e r co rp o ra te  ta x . Note th a t  the  percen t f a l l  in  d iv ide nds  i s  

q u i t e  la r g e  (1 7 *5 )  by 1995* D iv id e n d s  a re  e s t im a te d  i n  th e  m o d e l 

p r im a r i l y  on th e  b a s is  o f  a f te r - ta x  c o rp o ra te  p r o f i t s  w ith  a smoothing 

la g  s t ru c tu re .  The la rg e  f a l l  r e f le c t s  th e  la rg e  (ove r 25$) p e rc e n ta g e
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in c re a s e  i n  c o rp o ra te  ta x  revenue th a t  the  s im u la tio n  genera tes. The 

r is e  in  consumption i s  a ls o  tem pered  by a r is e  i n  th e  s a v in g s  r a te .  

S in ce  th e  savings ra te  i s  a n e g a tive  fu n c t io n  o f  the  unemployment ra te ,  

among o th e r  th in g s , the  s tro n g e r economy and low er unemployment ra te  ac t 

to  dampen th e  r is e  i n  consumption. I n f l a t i o n  was n o t a f f e c te d  by th e  

p ropo sa l, and in te r e s t  ra te s  rose  o n ly  s l ig h t ly .

I t  w o u ld  a p p e a r  t h a t  i n  d r a f t i n g  th e  p ro p o s a l,  th e  a n a ly s ts  

succeeded i n  coming up w ith  s im p le r ta x  laws w hich w i l l  no t d r a s t i c a l l y  

a l t e r  th e  d i s t r i b u t i o n  o f  th e  ta x  b u rd e n . A m a jo r  c r i t ic is m  o f the 

c u rre n t system, besides i t s  com p le x ity  and h ig h  m a rg ina l ra te s , i s  t h a t  

i t  i s  h o r iz o n ta l ly  in e q u ita b le .  A p e rs o n 's  ta x  b i l l  depends no t so much 

on th e  q u a n t i ty  o f  income he o r she re c e iv e s , bu t on th e  fo rm  o f h is  o r  

he r income and th e  ite m s  i t  i s  s p e n t on. A lth o u g h  t h i s  i s  one a re a  

w h ic h  c a n n o t  be a d d re s s e d  by t h i s  s tu d y ,  i t  i s  hoped t h a t  t h i s  

le g is la t io n  w i l l  go a lo n g  way in  c o r re c t in g  th e s e  in e q u i t i e s .  I n  so 

d o in g , th e re  w i l l  n a t u r a l ly  be in d iv id u a l  w inne rs  and lo s e rs  i n  each 

group, bu t i t  does no t appear th a t  any income group as a whole w i l l  lo se  

much. The o th e r main r e s u l t  o f t h is  s im u la tio n  e x e rc is e  i s  t h a t  w h i le  

t h e  t a x  r e f o r m  l e g i s l a t i o n  w i l l  r e d i s t r i b u t e  r e s o u r c e s  f ro m  

in v e s tm e n t-o r ie n te d  in d u s t r ie s  and a c t i v i t i e s  t o  th o s e  more o r ie n te d  

to w a rd  c o n s u m p tio n , th e re  w i l l  be v i r t u a l l y  no im pact on th e  o v e ra l l 

g row th o f the  economy.
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TABLE 5.1

A SUMMARY OF THE TAX REFORM PLAN.

I .  The ta x  ra te s :

These ra te s  app ly  to  AGI le s s  persona l exemption and 
s tanda rd  deduction .
15$ —  on in d iv id u a l AGI up to  17#850; j o in t  AGI up to  $29*750. 
28$ — on AGI i n  excess o f  $17,850 and $29,750.

I I .  Exemptions, deductions, and phase-ou ts :

The persona l exem ption amount i s  $1,900 in  1987 and $2,000 
th e re a f te r ,  indexed to  i n f l a t i o n .  The stjandard deduction  
i s  $3»000 fo r  s in g le ,  and $5,000 fo r  m a rrie d  f i l i n g  jo in t .

There w i l l  be a phase-out o f  the  b e n e fits  to  h ig h  income earne rs  
o f  the  15$ ra te  on a p o r t io n  o f t h e i r  income. The phase-out 
occurs  between $43,150 and $89,560 fo r  s in g le s , and between 
$71,900 and $149,250 fo r  j o in t  re tu rn s .

In  a d d it io n ,  the  personal exem ption w i l l  be phased ou t a t  
a ra te  o f f iv e  percen t f o r  a d ju s te d  g ross incomes between 
$89,560 and $129,560 fo r  s in g le  and over $145,320 fo r  jo in t  
re tu rn s .  Both these phase-outs ra is e  the  e f fe c t iv e  m arg ina l 
ta x  ra te  to  33$ over t h e i r  ranges.

I I I .  D eductions:

The re ta in e d  deductions in c lu d e :
1) f i r s t  and second home mortgage in te r e s t .
2) s ta te  and lo c a l income and p ro p e rty  taxes.
3) c h a r ita b le  c o n tr ib u t io n s .
4) m edica l expenses exceeding 10$ o f  AGI.
5) c h i ld  care expenses.

The repea led  deductions in c lu d e :
1) consumer in te r e s t  payments.
2) investm ent in te r e s t  i f  more than investm en t income.
3) s ta te  and lo c a l sa les  ta x .
4) m edica l expenses le s s  than  7*5
5) m isce llaneous deductions such as un ion  dues and 

employee business expenses under 2$ o f  AGI.
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TABLE 5.1 (continued)

IV. Other items changed:

IRA deductions s e v e rly  l im ite d .
tw o -ea rne r deduc tion  repea led .
p o l i t i c a l  c o n tr ib u t io n s  c r e d i t  repea led .
income averag ing  repea led .
c a p ita l ga ins  e x c lu s io n  repea led .
unemployment insu rance  e x c lu s io n  repea led .
re a l e s ta te  re la te d  ta x  s h e lte rs  s e v e rly  l im ite d .
moving expenses tre a te d  as m isce llaneous deductions.
Earned Income C re d it expanded.

V. M ajor changes i n  th e  business ta x  p ro v is io n s  o f  the  ta x  re fo rm  p la n :

1) Investm ent Tax c r e d i t  repea led .

2) D e p re c ia tio n  s e rv ic e  l i v e s  leng thened m a rg in a lly  
fo r  equipment, s ig n i f ic a n t ly  fo r  re a l e s ta te  and 
s tru c tu re s .  T h is  e f fe c t  i s  o f fs e t  by double 
d e c l in in g  balance in s te a d  o f  150$ fo r  equipment.

3) Top co rp o ra te  ta x  r a te  low ered from  46$ to  34$.
Income up to  $75*000 su b je c t to  low er ra te s , but 
phased-out so th a t  companies e a rn in g  more than 
$350,000 w i l l  pay a f l a t  ra te  o f 34$.

4) L im ite d  business expense deductions , p a r t ic u la r ly  
fo r  t r a v e l and e n te rta in m e n t.

5) Maximum ta x  ra te  o f 28$ on co rp o ra te  c a p ita l ga ins .

6 ) A lte rn a t iv e  minimum ta x  added f o r  c o rp o ra tio n s .

7) Research purchases ta x  c r e d i t  reduced from  25 to  20$.
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TABLE 5 .2

STANDARD-TO-EFFECTIVE TAX RATIOS -  BASE AND REFORM.

V e n t i le  C urren t Law Tax Reform

1 1 .00000 1.00000
2 1 .00000 1.00000
3 1.00000 1.00000
4 0.96 940 1.00000
5 0.91004 1.00000
6 0.86 870 1.00000
7 0.85577 0.98979
8 0.856 5 8 0.98849
9 0.85305 0.98232

10 0.85236 0.97363
11 0.84995 0.97024
12 0.84741 0.95704
13 0.84505 0.94917
14 0.83944 0.93714
15 0.83810 0.93146
16 0.83339 0.93215
17 0.83769 0.93588
18 0.82915 0.91731
19 0.81852 0.90862 
20 0.77384 0.85088
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TABLE 5 .3

PERCENT CHANGE IN AGGREGATE CAPITAL COST FROM CURRENT LAW BASE *

T —  Change i n  the  co rp o ra te  ta x  ra te  from  46$ to  34$.
C —  Change i n  th e  e f fe c t iv e  investm en t ta x  c r e d i t  from  6 .7$  to  0 .
Z —  A cce le ra te  d e p re c ia t io n  from  150 to  200$ d e c lin in g  ba lance.
I  ~  In d e x in g  th e  d e p re c ia t io n  b a s is  to  i n f l a t i o n  (assumed to  be 4 $ ).

Change nominal i  = 8$ nom inal i  = 6$

T o n ly -4 .4 -3 .1
C o n ly 11.8 12.3
Z o n ly -1 .6 -1 .3
I  o n ly -7 .6 -8 .6
T & C 5.3 6 .9
T & Z -5 .4 -3 .9
T & I -9 .0 -8 .3
T, C & I 0.7 1.8
T, Z & I -9*5 -8 .6
C & Z 10.2 10.9
C & I 4.3 3.7
C, Z & I 3.3 3.2
Z & I -8 .5 -9 .1
T, C, Z, &I 0.1 1.5

The e n t ir e  ta x  re fo rm  proposa l
(T, C, & Z) +4.3 ■*6 .1

The e n t ir e  proposed i f
expected i n f l a t i o n  i s  5$. +3.5 +5.2

(See F ig u re  5 .2 )

*  The c a lc u la t io n s  assume th a t  expected in f l a t i o n  i s  4$, thus the  
f i r s t  column assumes the  ex ante  re a l ra te  o f re tu rn  to  be 4$, 
and th e  second column assumes a re a l ra te  o f 2$.
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TABLE 5.5 
DISTRIBUTION OF AGI. ( b i l l i o n  $)

P re -T a x
BASE I BASE REFORM I BASE REFORM j BASE REFORM

V e n t i le 1986 I 1988 1988 I 1991
j .

1991 I 1995
}

1995

1 11.28
j __1__

11.89 12.66 14.32 15.21 17.62 18.80
2 23.53 25.60 27.17 31.14 33.02 39.68 42.22
3 32.51 35.65 37.81 43.49 46.12 55.98 59.54
4 40.98 45.28 47.97 54.95 58.21 71.02 75.48
5 49.38 54.66 57.89 66 .59 70.55 86.21 91.58
6 57.31 63.58 67.33 77.43 82.02 100.51 106.77
7 65.21 72.6 8 76.93 88.50 93.72 115.20 122.34
8 73.43 81.82 86.60 99.6 4 105.53 129.94 137.98
9 81.56 90.95 96.26 110.93 117.47 144.68 153.61
10 90.13 100.86 106.71 123.02 130.26 160.74 170.63 r
11 99.52 111.36 117.84 135.82 143.82 177.47 188.42
12 109.12 122.13 129.22 148.95 157.70 194.98 206.98
13 120.23 134.79 142.56 164.51 174.18 215.66 228.90
14 133.26 149.44 158.17 182.25 192.98 238.60 253.25
15 147.95 166.10 175.65 202.66 214.55 265.59 281.87
16 167.22 187.96 198.78 229.17 242.6 1 300.05 318.44
17 191.47 214.6 9 227.13 261.26 276 .66 342.17 363.19
18 225.49 253.32 267.91 308.42 326 .58 403.46 428.27
19 282.16 316.34 334.58 384.60 407.41 501.51 532.51
20 463.36 496 .18 532.35 605.97 647.86 773.84 827.23

T o ta l 2465.09 2735.29 2901.52 3333.59 3536 .47 4334.92 4608.01

AFTER-■TAX AGI.
V e n t i le

1 10.06 10.53 11.32 12.74 13.65 15.63 16.83
2 21.61 23.48 25.27 28.46 30.77 36.17 39.36
3 29.88 32.6 5 35.72 39.53 43.42 50.65 55.65
4 37.04 40.82 44.75 49.20 53.92 63.22 69.21
5 44.05 48.6 4 52.94 58.86 63 .68 75.75 82.02
6 50.57 55.96 60.10 67.75 72.61 87.39 93.85
7 56.97 63.32 67.72 76.59 81.89 99.02 106 .12
8 63.43 70.43 75.30 85.09 91.03 110.14 118.21
9 69.55 77.29 82.74 93.59 100.32 121.13 130.19
10 76.21 84.98 91.07 102.83 110.30 133.16 143.47
11 83.29 92.78 99.58 112.13 120.57 145.15 156.30
12 90.36 100.72 108.31 121.82 130.93 157.87 170.30
13 98.90 110.35 118.51 133.34 143.52 172.98 186.79
14 108.25 120.72 130.17 145.70 157.12 188.66 204.12
15 119.17 133.21 143.32 160.83 173.51 208.27 226 .06
16 133.29 148.94 160.50 179.70 194.44 232.87 253.24
17 150.66 16 8.12 182.05 202.09 219.35 261.6 2 284.94
18 174.34 194.85 211.57 234.23 254.45 302.51 329.32
19 210.70 236 .6 8 258.48 284.77 312.02 367.50 404.51
20 317.21 340.16 382.04 409.34 460.18 516.84 583.60

T o ta l 1945.47 2154.55 2341 .38 2598.48 2827.57 3346 .41 3653.97

-  197 -



TABLE 5 .6
UPPER LIMITS FOR PER CAPITA AGI. (thousand $) .

P re -T a x
BASE I BASE REFORM !! BASE REFORM !I BASE REFORl
1986 i 1988 1988 I! 1991 1991 II 1995 1995

V e n t i le ------- } ------ ------  jI ____ ____ ji ______ ------
1 1.59 1.6 8 1.78 1.97 2.09 2.41 2.56
2 2.45 2.63 2.79 3.10 3.29 3.84 4.08
3 3.20 3.45 3.66 4.07 4.32 5.06 5.38
4 3.94 4.26 4.52 5.03 5.33 6 .28 6.6  8
5 4.65 5.05 5.34 5.95 6.31 7.45 7.92
6 5.34 5.80 6 .1 4 6.86 7.26 8.60 9.13
7 6 .04 6 .5 9 6 .97 7.78 8.24 9.78 10.38
8 6 .7 5 7.37 7.80 8.70 9.22 10.94 11.62
9 7.47 8.17 8.6 4 9.66 10.23 12.17 12.92
10 8.26 9.05 9.57 10.70 11.33 13.49 14.32
11 9.09 9.95 10.53 11.77 12.46 14.84 15.76
12 9.97 10.93 11.56 12.93 13.69 16.33 17.34
13 11.04 12.11 12.81 14.33 15.17 18.11 19.22
14 12.22 13.40 14.18 15.85 16.78 20.03 21.26
15 13.71 15.07 15.94 17.82 18.86 22.52 23.90
16 15.54 17.08 18.06 20.19 21.37 25.51 27.07
17 18.04 19.82 20.96 23.39 24.77 29.53 31.35
18 21.89 24.03 25.42 28.33 30.01 35.66 37.86
19 29.09 31.88 33.72 37.62 39.88 47.31 50.27

L im its  f o r  D isposab le  AGI.
1 1.44 1.51 1.63 1.78 1.92 2.17 2.35
2 2.25 2.41 2.61 2.83 3 .08 3.49 3.81
3 2.92 3.14 3.43 3.67 4.03 4.54 4.98
4 3.54 3.82 4.17 4.48 4.88 5.56 6 .05
5 4.13 4.47 4.83 5.24 5.64 6.51 7.02
6 4.6 9 5.08 5.45 5.97 6 .39 7.44 7 .98
7 5.25 5.71 6.10 6 .6 9 7.16 8.35 8.95
8 5.80 6.30 6 .74 7.39 7.91 9.22 9.90
9 6 .35 6.91 7.40 8.11 8.70 10.14 10.91
10 6.95 7 .58 8.13 8.89 9.55 11.11 11.96
11 7.57 8.25 8.86 9.67 10.39 12.08 13.02
12 8.23 8.98 9.65 10.53 11.33 13.17 14.21
13 9.02 9.85 10.60 11.54 12.43 14.42 15.59
14 9.89 10.79 11.63 12.63 13.6 2 15.78 17.09
15 10.98 12.01 12.94 14.06 15.19 17.57 19.09
16 12.32 13.46 14.54 15.73 17.04 19.66 21.39
17 14.08 15.39 16 .6 9 17.95 19.48 22.38 24.37
18 16 .66 18.25 19.88 21.27 23.20 26 .47 28.96
19 21.21 23.21 25.48 27.08 29.86 33.64 37.29
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TABLE 5 .7  
TAX RATES. (P e rc e n t)

"Standard Deduction" Tax Rates
BASE S BASE REFORM
1986 S 1988 1988

V e n t i le . . . . { — -----------

1 0.00 0.00 0.00
2 0 .65 0 .63 0.00
3 2.37 2.57 0.50
4 4.43 4.58 2.07
5 6.23 6.41 3.98
6 7 .69 7.87 5.94
7 8.79 9.01 7.15
8 9.94 10.20 8.21
9 11.09 11.36 9.13
10 11.90 12.17 9.81
11 12.85 13.20 10.61
12 13.75 14.07 11.35
13 14.40 14.76 12.09
14 15.54 15.97 13.00
15 16.23 16.56 13.6 9
16 17.18 17.63 14.45
17 18.12 18.48 14.92
18 19.70 20.09 16.31
19 22.63 22.48 18.01
20 30.19 30.05 24.16

E f fe c t iv e  Tax Rates

1 0.00 0.00 0.00
2 0 .65 0.63 0.00
3 2.37 2.57 0.50
4 4.29 4.44 2.07
5 5.67 5.83 3 .98
6 6.6 8 6.83 5.94
7 7.52 7.71 7.07
8 8.51 8.74 8.11
9 9.46 9.6 9 8.97
10 10.14 10.37 9.55
11 10.92 11.22 10.29
12 11.66 11.92 10.86
13 12.17 12.48 11.47
14 13.04 13.41 12.18
15 13.60 13.88 12.75
16 14.32 14.69 13.47
17 15.18 15.48 13.97
18 16.34 16.65 14.96
19 18.53 18.40 16.37
20 23.37 23.25 20.56

BASE REFORM I BASE REFORM
1991 1991 I 1995 

| .
1995

0.00 0.00 0.00 0.00
1.05 0.00 1.28 0.00
3.25 0.86 3.62 1.43
5.15 2.67 5.63 3.46
6 .99 4.98 7 .48 5.57
8.39 6.57 8.92 7.09
9.59 7 .72 10.16 8.24

10.88 8.79 11.50 9.28
11.97 9.60 12.59 10.15
12.83 10.38 13.55 10.88
13.95 11.19 14.70 11.93
14.74 12.03 15.54 12.67
15.57 12.73 16 .39 13.41
16.79 13.77 17.65 14.48
17.39 14.33 18.32 14.92
18.45 14.98 19.24 15.52
19.42 15.68 20.30 16.41
21.06 17.25 22.02 18.15
23.26 18.62 24.03 19.18
31.11 24.87 31.91 25.32

0.00 0.00 0.00 0.00
1.05 0.00 1.28 0.00
3.25 0.86 3.62 1.43
5.00 2.67 5.46 3.46
6.37 4.98 6.81 5.57
7 .29 6.57 7.75 7 .09
8.21 7 .64 8.70 8.15
9.32 8.6 9 9.85 9.18

10.21 9.43 10.74 9.97
10.94 10.10 11.55 10.59
11.85 10.85 12.49 11.57
12.49 11.52 13.17 12.12
13.16 12.08 13.85 12.73
14.10 12.91 14.82 13.57
14.58 13.35 15.35 13.90
15.38 13.96 16 .04 14.46
16.27 14.68 17.01 15.35
17.46 15.82 18.26 16 .65
19.04 16.92 19.67 17.43
24.08 21.16 24.6 9 21.54
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TABLE 5.8

BASE

FEDERAL 

S BASE

INCOME TAX L IAB ILITY . ( b i l l i o n  $) 

REFORM ! BASE REFORM I BASE REFORM
1986 I 1988 1988 1991 1991 I 1995 1995

' | . . . . . . . . . . . . ------ | ------ . . . .
V e n t i le  

1 0.00 0.00 0.00 0.00 0.00 0 .00 0.00
2 0.15 0.16 0 .0 0 * 0.33 0 .00* 0.51 0 .00 *
3 0.77 0.92 0 .1 9 * 1.41 0 .40 * 2.03 0 .85 *
4 1.76 2.01 0 .99 * 2.75 1.56* 3.88 2 .6 2 *
5 2.80 3.19 2 .3 0 * 4.24 3 .5 1 * 5.87 5 .10*
6 3.83 4.35 4 .00* 5.64 5.39 7.79 7.57
7 4.91 5.60 5.44 7.26 7.16 10.02 9.97
8 6.25 7.15 7.03 9.29 9.17 12.80 12.66
9 7.71 8.81 8.63 11.32 11.08 15.54 15.32
10 9.14 10.46 10.19 13.45 13.16 18.57 18.07
11 10.87 12.50 12.13 16.10 15.61 22.17 21.80
12 12.72 14.56 14.04 18.61 18.16 25.67 25.10
13 14.63 16.82 16.36 21.6 4 21.04 29.88 29.13
14 17.38 20.03 19.27 25.6 9 24.91 35.36 34.37
15 20.12 23.06 22.40 29.54 28.63 40.77 39.17
16 23.94 27.61 26.77 35.24 33.87 48.12 46.06
17 29.06 33.23 31.72 42.50 40.61 58.19 55.76
18 36.84 42.19 40.07 53.85 51 .6 8 73.66 71.32
19 52.27 58.22 54 .76* 73.23 68 .93 * 98.65 92 . 80*
20 108.27 115.37 109.46* 145.90 137.10* 191.09 178.22*

T o ta l 363.41 406 .24 385.75 518.00 491.97 700.57 665.88

*  - Denotes groups which re c e iv e a la rg e r ta x  cu t than  th e o v e ra l l
average in  percentage term s.
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TABLE 5 .9

INDEX OF VENTILE LIMITS FOR DISPOSABLE PERSONAL INCOME. 
(From a " S ta t ic "  S im u la tio n  o f the  Model)

BASE i BASE REFORM BASE REFORM BASE REFORM
1986 

1 Gk M M
i 1988 1988 1991____ 1991...

1995 1995
V CUOJ.1 © "

1 20.109 20 .204 20.077 19.611 19.492
_____

19.490 19.372
2 35.497 35 .446 35.395 34.624 34.621 34.26 4 34.244
3 53.418 53 .426 53.282 52.101 52.016 51.6 16 51.514
4 54.234 54 .178 54.383* 53.160 53.402* 52.705 52.850*
5 56.445 56 .431 56.752* 55.723 55.936* 55.431 55.522*
6 60.090 60 .114 60 .170* 59.672 59.551 59.576 59.374
7 64.947 65 .090 64.796 64.858 64.46 2 64.950 64.496
8 69.261 69 .447 69.042 6 9.376 68.894 6 9.602 6 9.084
9 74.058 74 .273 73.819 74.294 73.814 74.598 74.091
10 79.567 79 .886 79.445 80.051 79.588 80.453 79.976
11 85.166 85 .571 85.181 85.826 85.409 86.309 85.838
12 92.012 92 .461 92.131 92.819 92.431 93.400 92.963
13 99.557 100 .104 99.743 100.538 100.121 101.199 100.768
14 108.633 109 .224 108.842 109.649 109.229 110.340 109.950
15 120.6 45 121 .444 121.006 121.939 121.566 122.734 122.499
16 135.271 136 .205 135.852 136 .724 136.500 137.657 137.544
17 154.037 155 .082 155.037 155.456 155.359 156.315 156.172
18 182.027 183 .551 183 . 983* 183.911 184.195* 184.484 184.6 57*
19 244.477 248 .858 250.283* 250.091 251 .670* 252.149 253.903*
20 18.344 17 .906 18.053* 17.982 18.158* 17.720 17.919*

D isposab le  persona l income per c a p ita  mean ( in  ^ thousands):
12.44 13.64 13.78 16.09 16.27 20.08 20.36

The numbers a re  indexes (mean?100) o f  the c u to f f  income between th e  
v e n t i le  shown and th e  next v e n t i le .  V e n t i le  20 has th a t  g ro u p 's  
share o f a l l  income.

•  Denotes groups made r e la t iv e ly  b e t te r  o f f  by ta x  re fo rm .

- 201 -



TABLE 5 .1 0

USER COST OF CAPITAL BY INDUSTRY.

BASE I BASE REFORM I BASE REFORM ! BASE REFORM
1986 I! 1988 1988 I 1991 1991 ! 1995 1995

In d u s try ____ j i ____ — - | " “ * • ------ | ------ ------
1 A g r ic u ltu re 385 . 51 390.93 412.07 427.88 450.20 500.63 526 .73
2 Crude o i l  & gas 443.84 447.6 4 471.77 484 . 20 509.36 549.05 577.34
3 M in ing 492.71 499.49 526 . 43 545.52 573.93 636 . 28 66 9.37
4 C o n s tru c tio n 511.95 520.62 548.71 572.24 602.04 672.10 706 .98
5 Food, tobacco 424.03 428.57 451 .6 2 465.54 489.76 537.10 564.90
6 T e x t ile s 393.18 396 .27 417.67 428.36 450.73 492.57 518.25
7 K n it t in g 382.59 384.75 405.57 414.52 436 . 21 474.15 498.94
8 A p p a re l& te x t ile 407.08 409.03 431.04 439.98 462.86 499.31 525.12
9 Paper 389.12 393.22 414.30 425.96 448.05 490.31 515.62
10 P r in t in g 421.56 423.56 446.41 454.91 478.65 516.19 542.97
11 Ag. f e r t i l i z e r 387.98 393.81 414.86 428.60 450.79 497.50 523.16
12 Other chem ica ls 390.02 393.98 415.11 425.46 447.56 487 . 90 513.14
13 P e tro l r e f in in g 391.70 394.88 416.06 426 .17 448.28 486 .30 511.40
14 Rubber, p la s t ic 385.34 386.76 407.66 414.92 436 .6 1 471.72 496 .34
15 Shoes, Leather 417.61 416 .22 438.6 8 442.54 465.62 492.57 518.05
16 Lumber 444.21 450.98 475.28 494.89 520.6 4 579.06 609.01
17 F u rn itu re 424.30 427.82 450.89 463.75 487 . 91 532.82 56 0.44
18 S to n e ,c la y ,g la s 413.10 416.49 438.94 450.54 474.02 517.34 544.22
19 Iro n  & s te e l 385.76 389.09 40 9.97 420.55 442.36 482.78 507.76
20 N on-fe r m e ta ls 383.60 387.34 408.08 419.63 441.34 483.31 508.24
21 M eta l p roducts 404.99 407.67 429.67 440.51 463.47 504.81 531.04
22 Engine, tu rb in e 390.29 387 . 49 408.40 40 8.92 430.23 450.54 473.82
23 Ag. machinery 382.21 381.05 401.63 404.63 425.74 451.27 474.6 9
25 M eta lworkg mach 379.03 379.59 400.12 406 .29 427.53 460.02 484.04
27 Spec in d  mach 388.12 388.80 409.79 416.22 437.94 470.72 495 . 23
28 Mis n -e le c  mach 388.38 387.79 408.72 412.83 434.36 462.22 486 .21
29 Computrs, o f f ic e 379.10 379.42 399.77 405.40 426 . 40 456.24 479.74
30 S e rv ic  in d  mach 394.21 394.45 415.74 421.36 443.34 474.63 499.32
31 Comm, e le c  comp 375.41 375.37 395.48 400.18 420.89 448.78 471.87
32 E lec app, d is t r b 377.41 378.19 398.47 404.72 425.6 9 457.12 480 .71
33 Household app l 400.49 402.94 424.63 434.37 456 . 98 496 .82 522.67
34 E lec l i g h t , w i r e 376 .05 377.31 397.59 404.75 425.77 459.66 483.49
35 TV, rad io ,phono 371.38 370.49 390 . 33 393.53 413.88 438.28 460.79
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TABLE 5*10 (continued)

USER COST OF CAPITAL BY INDUSTRY.

BASE BASE REFORM i BASE REFORM S BASE REFORM
1986 1988 1988 I 1991 1991 ! 1995 1995

In d u s try ------ J ------ ------ ! ------
36 M otor v e h ic le s 377.72 378.99 399.51 407.22 428.52 464.74 489.10
37 Aerospace 375.18 372.34 392.41 392.32 412.75 431.44 453.73
38 Ships & boats 387.6 2 3 88.52 40 9.41 415.95 437.58 46 9.38 493.71
39 Other tra n sp  eq 387.90 388.88 409.80 416.38 438.03 469.94 494.31
40 Ins trum en ts 401.48 400.77 422.40 426 .72 448.95 476.79 501.44
41 Misc mfg. 407.26 408.58 430.65 438.86 461.76 497 . 92 523.80
42 R a ilroads 320.59 325.37 342.91 357.89 376 .6 2 419.44 441.49
43 A ir  tra n s p o r t 538.62 548.98 578.6 5 611.54 6 43.76 727.20 766.26
44 Truckg, o th  t rn s 445.36 452.11 476 .55 499.10 525.25 585.76 616 .55
45 Communic serv 386 .42 392.79 413.39 429.07 450.89 501.25 526 .53
46 ELec u t i l i t i e s 394.87 400.65 422.01 438.35 460.93 511.97 538.17
47 Gas, w a te r, sewer 416.63 422.13 444.85 457.97 481.91 531.47 559.28
48 Whl & r e t  trad e 489.63 495.13 521.74 539.43 567.47 622.24 654.30
49 Finance & in s 419.13 412.90 435.23 430.53 453.03 463.14 486 .94
50 Real e s ta te 419.21 427.04 449.93 470.19 494.63 553.65 582.32
51 H o te ls , re p a irs 475.52 483.22 509.12 530.15 557.75 621.03 653.19
52 Business serv 426 .74 422.6 5 445.47 444.44 467.62 484.67 509.59
53 Auto r e p a ir 495.13 503.6 9 530.85 555.82 584.72 652.00 6 85.62
54 Movies,amusemts 424.05 430.61 453.75 472.57 497 . 23 554.53 583.36
55 M edic,educ, npo 441.35 449.07 473.07 489.95 515.38 572.56 602.23
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TABLE 5.11 
EQUIPMENT INVESTMENT BY INDUSTRY, 

( b i l l i o n s  o f  77$)
BASE I BASE REFORM!! BASE REFORM iI BASE REFORM

In d u s try 1986 I 1988 
i ____

1988 I
____ i

! 1991 i _____ 1991 I 
____ j

I 1995 i ____ 1995

A l l  in d u s t r ie s  210.08 205.78 200.52 232.43 224.40 254.81 243.66

Ag, min, const 45.63 42.6 9 41.10 46.82 44.86 52.20 49.71
1 A g r ic u ltu re 10.53 11.04 10.80 12.99 12.71 14.05 13.66
2 Crude o i l  & gas 3.75 3.91 3.75 4.6 8 4.41 5.82 5.40
3 M in ing 6.27 6 .1 8 5.87 6 .78 6.36 7.26 6 .73
4 C o n s tru c tio n 25.08 21.56 20.68 22.37 21.39 25.06 23.92

N on-durable goods 29.41 25.87 25.28 28.51 27.66 31.26 30.02
5 Food, tobacco 5.47 5.26 5.12 5.80 5.60 6 .74 6.46
6 T e x t ile s 1.29 1.24 1.22 1.37 1.31 1.22 1.16
7 K n it t in g 0.23 0.19 0.20 0.21 0.21 0 .18 0 .18
8 A p p a re l& te x tile 0.42 0 .38 0 .38 0.52 0.52 0.49 0 .48
9 Paper 4.55 4.06 3.97 4.44 4.34 4.90 4.72

10 P r in t in g 2.49 2.35 2.26 2.54 2.42 2.79 2.62
11 Ag. f e r t i l i z e r 1.29 1.06 0.99 0.81 0.73 0.90 0 .78
12 Other chem ica ls 8.70 6 .73 6 .65 7 .48 7 .38 8.31 8.14
13 P e tro l r e f in in g 3.00 2.83 2.75 3.19 3.05 3.69 3.47
14 Rubber, p la s t ic 1.78 1.63 1.60 2.02 1.97 1.95 1.90
15 Shoes & le a th e r 0 .18 0.13 0.13 0.12 0.12 0.11 0.11

D urab le  Goods 30.79 28.73 27.95 34.87 33.75 38.38 36.88
16 Limber 1.59 1.56 1.49 1.55 1.47 1.63 1.52
17 F u rn itu re 0 .34 0.33 0.33 0.41 0.40 0 .39 0 .38
18 Stone, c la y ,g la s s 1.74 1.82 1.78 2.11 2.04 2.17 2.08
19 I ro n  & s te e l 3.20 2.35 2.28 2.43 2.33 2.47 2.36
20 N o n -fe rr  m e ta ls 1.15 0.94 0.93 1.14 1.14 1.40 1.39
21 M eta l p roducts 2.35 2.35 2.29 2.72 2.63 2.73 2.6 2
22 E n g in e ,tu rb in e 0 .49 0.45 0.43 0.56 0.53 0.60 0.57
23 Ag. m achinery 0 .34 0.41 0.40 0.40 0 .39 0.47 0.45
25 M etalworkg mach 0.6 4 0 .58 0.56 0.70 0.6 8 0.75 0.71
27 Spec in d  mach 0.29 0.21 0.20 0.26 0.25 0.25 0 .24
28 Mi sc n -e le c  mach 2.73 2.38 2.23 2.70 2.51 2.74 2.47
29 C o m p u te rs ,o ffice 2.12 2.38 2.29 3.57 3.42 4.95 4.71
30 S e rv ice  in d  mach 0 .38 0.30 0.29 0.34 0.34 0.31 0.31
31 Comm, e le c  comp 3.14 3.17 3.08 4.37 4.23 5.00 4.79
32 E lec a p p l, d is tb 0.74 0.66 0.64 0.79 0 .78 0.81 0.80
33 Household app l 0.31 0.28 0 .28 0.30 0.30 0.27 0.27
34 E lec l i g h t ,  w ire 0.63 0.63 0.61 0.76 0.73 0.77 0.74
35 TV, ra d io , phono 0 .08 0 .12 0.13 0.19 0 .19 0.17 0.17
36 M otor v e h ic le s 5.38 4.57 4.56 5.87 5.82 6.50 6.46
37 Aerospace 1.48 1.29 1.27 1.48 1.44 1.53 1.48
38 Ships & boats 0 .05 0.26 0.24 0 .24 0.22 0 .28 0.25
39 Other tra n sp  eq 0.11 0 .12 0.12 0.15 0.14 0.15 0.14
40 Ins trum en ts 1.12 1.15 1.10 1.37 1.31 1.60 1.51
41 M isc Mfg 0.39 0.41 0.41 0.46 0.46 0.45 0.45
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TABLE 5*11 (continued)

EQUIPMENT INVESTMENT BY INDUSTRY, 
( b i l l i o n s  o f  77$)

BASE i BASE
In d u s try 1986 I 1988

T ra n s p o rta tio n 12.99 13.17
42 R a ilroads 4.46 4.28
43 A ir  tra n s p o r t 3.99 4.16
44 Truckg, o th  t ra n 4.54 4.74

U t i l i t i e s 29.55 31.81
45 Communic s e rv ic 18.39 20.92
46 E lec u t i l i t i e s 7.40 7.31
47 Gas, w a ter,sew er 3.76 3.57

48 Whl & r e t  trad e 30.12 29.13

F in , in s ,  re a l e s t 11.70 11.99
49 F inance & in s 6 .68 6.85
50 Real e s ta te 5.01 5.14

S e rv ices 19.04 21.19
51 H o te ls , re p a ir 2.86 2.86
52 Business s e rv ic e 6.11 7.00
53 Auto r e p a ir 2 .32 2.35
54 Movies, amusemts 1.94 2.40
55 Medic, educ, npo 5.81 6 .5 8

M isce llaneous 0.85 1.20
56 Personal autos 9.50 9.47
57 Sales o f  used eq -8 .6 5 -8 .2 7

REFORM! 
1988 I

! BASE
! 1991 
i ____

REFORM |
1991 I 
........ |

BASE
1995

REFORM
1995

12.99
4.19
4.20 
4.59

15.48
5.33
4.97
5.19

15.03
5.11
4.98
4.95

15.39
4.88
5 .12
5.39

14.74
4.61
5.14
4.99

31.52
20.73
7.30
3 .48

36.65
24.37

8.49
3.80

35.97
23.87

8.46
3.64

41.25 
27.14 
10.05 

4.06

40.25
26.38
10.02

3.85

27.99 31.28 29.58 32.41 29.95

11.85
6 .74
5.11

12.98
7.42
5.56

12.70
7 .19
5.51

14.30
8.17
6.13

13.83
7.80
6 .04

20.71
2.82
6 .84
2.27
2.29
6.50

24.40
2.98
8.61
2.79
2.61
7.42

23.47
2.90
8.29
2.64
2.44
7.21

27.83
3.15

10.77
3.11
2.77
8.04

26.52
3.01

10.23
2.92
2.57
7.80

1.14
9.47

-8 .3 3

1.42
9.77

-8 .3 5

1.39
9.77

-8 .3 8

1.80
9.92

-8 .1 3

1.76
9.92

-8 .16
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TABLE 5 .1 2

THE IMPACT OF TAX REFORM ON SELECTED ECONOMIC VARIABLES. 
(Changes i n  percentages and b i l l i o n  d o l la r s )

Economic V a r ia b le 1988 
p e t. ch. $ ch.

ii
S p e t.c h .

1995
$

Gross n a t io n a l product (72$) + 0 .3 + 6.1 j + 0 .3 +
Personal consumption (72$) + 0 .8 + 9.5 ! + 0 .9 +
Equipment investm en t (72$) - 2.6 - 3.7 j -  4.4 -
S tru c tu re s (72$) + 0 .4 + 0.6 j + 0.1 +
In v e n to ry  change (72$) + 0 .2 + 0.0 I “  2 .7 -
E xports (72$) + 0.1 + 0 .2 ! + 0 .2 +
Im ports (72$) + 0 .3 + 0.5 ! + 0 .2 +
Government (72$) + 0.0 + 0 .0 I + 0 .0 +

Unemployment ra te ( p e t . ) - 0.3 ----- i -  0 .3
In f  1 a t i  on ( GNP Def 1 a t o r ) ( p e t . ) + 0 .0 ----- I + 0 .0
AAA bond y ie ld  (b a s is p o in ts ) + 2 ----- I + 27
10 year T-bond y ld . ( b a s is  p o in ts ) + 3 ----- I + 14
Savings ra te  (p e t.  o f d isp . i n c . ) + 0 .4 ----- i + 0 .4
Labor p ro d u c t iv ity ( in d e x ) + 0 .0 ----- i + 0 .0
Cost o f  c a p ita l (avg. in d e x ) + 5.4 ----- I + 5 .2
Fed. personal ta x  revenue (cu$) - 5.0 -20.5 I -  5.0 -
D isposab le  personal income (cu$) + 1;0 +35.1 I + 1.4 +
C orpora te  p r o f i t s  a f te r  ta x  (cu$) - 5.0 -12.2 1 - 1 . 0 -
Personal d iv id e n d  income (cu$) - 5 .8 -  5 .2 I -17 .5 -

ch.

5.5
13.5
7 .9
0 .2
0.3
0 .4
0 .4
0 .0

34.7
72.6 

3.5
20.6
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APPENDIX A 

THE INFO RUM INVESTMENT EQUATIONS.

The INFORUM in v e s tm e n t  e q u a tio n s  have been e s t im a te d  f o r  53 

in d u s t r ie s  as p a r t  o f a j o in t  e s t im a tio n  o f in v e s tm e n t, em ploym ent and 

e n e rg y  demand w i t h in  th e  fra m e w o rk  o f  a G e n e ra liz e d  L e o n t ie f  Cost 

F u n c tio n , (GLCF), a ls o  known as th e  D ie w e rt f u n c t io n .  The GLCF was 

chosen because o f  i t s  f l e x i b i l i t y ,  and th e  f a c t  t h a t  f a c t o r  demand 

e q u a tio n s , such as th a t  f o r  in ves tm en t, can be d e rive d  d i r e c t ly .  J o in t  

e s t im a t io n  im poses c o n s is te n c y  upon th e  b e h a v io r  o f fa c to r  demands. 

Thus, i f  th e  in v e s tm e n t e q u a t io n  f o r  an in d u s t r y  in d ic a te s  t h a t  an 

in c r e a s e  i n  th e  p r ic e  o f  la b o r  r e l a t i v e  to  c a p i t a l  w i l l  s t im u la te  

in ves tm en t, the  employment e qu a tion  f o r  th a t  in d u s try  w i l l  in d ic a te  th a t  

t h is  same p r ic e  change w i l l  reduce the  demand f o r  la b o r .  The e q u a tio n s  

assum e t h a t  once  in v e s tm e n ts  have been made, bus inessm en ca n n o t 

in s ta n t ly  a d ju s t th e  s iz e  o f t h e i r  c a p ita l s to c k  to  changes i n  r e la t i v e  

p r ic e s .  F o r in s ta n c e ,  i f  th e  r e l a t i v e  c o s t o f  c a p i t a l  r is e s ,  th e  

e x is t i n g  c a p i t a l  s to c k  w i l l  n o t be re d u c e d  a l l  a t  o n c e , b u t  o ld  

in v e s tm e n t goods w i l l  be a llo w e d  to  d e p re c ia te , and new investm ent in  

c a p i ta l can be c u r t a i le d .  However, in v e s tm e n t w i l l  respon d  f a i r l y  

ra p id ly  to  changes i n  o u tp u t, s ince  t h is  im p lie s  a need f o r  expansion o f 

c a p a c ity .  T h is  approach r e s u lts  i n  a s e t o f investm ent equ a tions  th a t  

a re  more s e n s i t iv e  to  changes i n  o u tp u t  i n  th e  s h o r t  ru n ,  b u t t h a t  

r e f l e c t  tre n d s  i n  r e la t iv e  p r ic e s  i n  th e  lo n g  run  ( th e  tim e  i t  takes to  

re p la c e  o ld  equ ipm ent).

The th e o ry  u n d e r ly in g  th e s e  in v e s tm e n t  e q u a t io n s  assum es a 

w e ll-b e h a v e d  ( tw ic e  d i f f e r e n t ia b le ,  continuous and concave) p ro d u c tio n
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fu n c t io n  i n  w h ic h  o u tp u t(Q )  i n  each in d u s t r y  can be e x p re s s e d  as a 

f u n c t io n  o f  the  c a p ita l s to c k (K ), la b o r in p u ts (L )  and energy in p u ts (E ) :

(A .1) Q = F(K, L, E)

A ssoc ia ted  w ith  t h is  p ro d u c t io n  f u n c t io n  i s  a tw ic e  c o n t in u o u s , 

l i n e a r l y  homogeneous, m onotonic and concave cost fu n c t io n .  We use the  

c o s t f u n c t io n  r e fe r r e d  t o  above as th e  G e n e ra liz e d  L e o n t i e f  C o s t 

F u n c t io n  (G LC F). M ic ro e co n o m ic  th e o ry  s ta te s  t h a t  fro m  t h i s  c o s t 

fu n c t io n  we can d e r iv e  a s e t o f  f a c t o r  demand f u n c t io n s  f o r  c a p i t a l ,  

l a b o r  and e n e rg y . In  t h i s  fra m e w o rk , f a c t o r  demands a re  based on 

o u tp u t, r e la t iv e  p r ic e s  o f  the  th re e  in p u ts ,  and a t im e  t re n d  f o r  each 

in p u t  r e p r e s e n t in g  p r o d u c t iv i t y  grow th. The exp ress ion  f o r  the  demand 

f o r  c a p ita l in  ye a r t  a r is in g  from  the  GLCF i s :

(A .2 )  Kt  s e "a K t«Q»{bKL(PL/P K)-5  + b ^ / P * ) ' *  ♦ bKK}

where: e = the  base o f n a tu ra l lo g a r ith m s

= tim e  tre n d  f o r  c a p ita l p ro d u c t iv ity  

s the  p r ic e  o f la b o r ,  the  wage le v e l 

PR = the  p r ic e  o f c a p i ta l ,  o r cost o f c a p ita l 

Pg = the  p r ic e  o f energy 

Q = o u tpu t

bKj s Param eters t0  be es tim a ted , fo r  j=K , L, E

The b g j 's  determ ine the  degree o f c o m p le m e n ta rity  o r  s u b s t i t u t i b i l i t y  

among in p u t s .  I f  b RL i s  p o s i t i v e ,  th e n  c a p i t a l  and la b o r  a re
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s u b s t i t u t e s .  I f  bK£ i s  n e g a t iv e ,  th e n  c a p i t a l  and e n e rg y  a re  

com plem ents . The t im e  t re n d ,  a^, accounts f o r  a l l  o th e r fa c to rs  th a t  

a f fe c t  th e  le v e l o f  c a p ita l re q u ire d , and which move s lo w ly  o v e r t im e . 

The fo rm  in  which ou tp u t e n te rs  th e  equ a tion  imposes cons tan t re tu rn s  to  

sca le . T h is  means th a t  i f  the  tim e  tre n d  were ze ro , and r e la t iv e  p r ic e s  

d i d n ' t  change, a 1% in c re a s e  i n  o u tp u t  would be a sso c ia te d  w ith  a 1$ 

in c re a se s  i n  th e  o p tim a l c a p ita l s to ck .

The e q u a t io n  d e te rm in e s  th e  o p t im a l  c a p i t a l  s t o c k  f o r  each  

in d u s t r y ,  based on o u tp u ts  and r e l a t i v e  p r ic e s .  T h is  demand f o r  an 

o p tim a l c a p i ta l s to c k  th e n  t r a n s la t e s  i n t o  a demand f o r  in v e s tm e n t,  

de p e n d in g  on how the  c u rre n t c a p i ta l s to c k  compares to  what i s  o p tim a l. 

T o ta l o r g ross investm en t can be viewed as c o n s is t in g  o f  two p a r ts ,  n e t 

in v e s tm e n t  and re p la c e m e n t in v e s tm e n t.  Net in v e s tm e n t i s  th e  n e t 

in c re a se  o r decrease (a lm ost a lways an in c re a s e )  i n  th e  c a p i t a l  s to c k  

and i s  cons ide red  new inves tm en t. Replacement investm en t i s  funded ou t 

o f  d e p re c ia t io n , and re p la c e s  lo s t  ca p a c ity  due to  worn ou t o r o b s o le te  

e q u ip m e n t. C a p a c ity  i s  d e fin e d  here as th e  a b i l i t y  to  produce o u tp u t, 

assuming th e  o p tim a l c a p i ta l- o u t  p u t r a t i o .  So i f  th e  p r ic e  o f  la b o r  

r e l a t i v e  t o  c a p i t a l  r i s e s ,  im p ly in g  an  in c re a s e  i n  th e  o p t im a l 

c a p ita l-o u tp u t  r a t io ,  then more c a p ita l i s  re q u ire d  to  re p la ce  th e  same 

amount o f  l o s t  c a p a c ity  th a n  i f  p r ic e s  had remained co n s ta n t. I t  i s  

th rough  t h is  process th a t  r e la t iv e  p r ic e s  a f fe c t  th e  s iz e  o f the  c a p ita l 

s to c k .  The p r ic e  o f  c a p i t a l  i s  d e te rm in e d  by th e  c o s t o f  c a p i t a l  

fo rm u la  d e fin e d  and e x p la in e d  i n  th e  te x t .

E q u a tio n s  f o r  in v e s tm e n t,  employment and energy demand have been 

es tim a ted  j o i n t l y  fo r  55 in d u s tr ie s  com pris ing  th e  U.S. economy. T a b le  

A. 1 d is p la y s  a summary o f the  es tim a ted  param eters, in  th e  form  o f p r ic e
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e la s t i c i t i e s  and e la s t i c i t i e s  o f  s u b s t i tu t io n .  The ow n-p rice  e la s t i c i t y  

o f  c a p i t a l  i s  d is p la y e d  i n  th e  1 s t  co lum n. A v a lu e  o f  - .3 3 5  in  

AGRICULTURE(I) means th a t  a l l  e lse  equ a l, a 1$ inc rease  i n  th e  p r ic e  o f 

c a p i t a l  w i l l  r e s u l t  i n  a .335$  d e c re a se  in  th e  op tim a l c a p ita l s to ck  

d e s ire d  by f irm s  (o r  fa rm s) in  th e  a g r ic u l tu r a l  s e c to r . The 2nd and 3rd  

columns show the  e la s t i c i t y  o f c a p ita l w ith  respec t t o  p r ic e s  o f  la b o r  

and e n e rg y . A 1$ in c re a se  i n  wages r e la t iv e  to  th e  cos t o f  c a p ita l in  

th e  a g r ic u ltu r e  se c to r w i l l  r e s u l t  i n  a .345$  in c re a s e  i n  th e  o p t im a l 

c a p ita l s to ck , and a 1$ inc rease  i n  th e  p r ic e  o f energy w i l l  r e s u l t  i n  a 

.010$  d e c re a s e . I n  o th e r  w o rds , la b o r and c a p ita l a re  s u b s t itu te s  in  

t h is  in d u s t ry ,  whereas energy and c a p ita l a re  s l i g h t ly  complementary. A 

q u ic k  pe ru sa l o f the  ta b le  w i l l  in d ic a te  th a t  in d u s t r ie s  va ry  w id e ly  i n  

t h e i r  re sp o n se s  t o  changes i n  th e  p r ic e  o f c a p i ta l ,  la b o r and energy. 

CRUDE PETR0LEUM(2), M IN ING(3) and SHIPS AND BOATS(38) show a m arked 

re s p o n s e  t o  th e  c o s t  o f  c a p i t a l  and la b o r ,  w h e re a s  HOUSEHOLD 

APPLIANCES(3 3 ) ,  MOTOR VEHICLES( 36) and ELECTRIC UTILITIES( 46) show v e ry  

l i t t l e  re s p o n s e .  Most s e c to r s  show c a p i t a l  and e n e rg y  as s l i g h t  

complements. In  AGRICULTURAL FERTILIZERS( 1 1 ) , ENGINES & TURBINES(2 2 ) 

and AIR TRANSP0RT(43) c o m p le m e n ta r ity  i s  m ore p rono unced , w h ile  i n  

STONE, CLAY & GLASS(18) and PETROLEUM REFINING( 13 ), c a p i t a l  and e n e rg y  

are  s u b s t itu te s .

T a b le  A .1 shows th e  e s t im a te d  e l a s t i c i t i e s  o f  in v e s tm e n t w ith  

re sp e c t to  th e  cos t o f  c a p i ta l  and th e  c r o s s - p r ic e  e l a s t i c i t i e s  w i th  

r e s p e c t  t o  la b o r  and e n e rg y . The l a s t  co lum n shows th e  change i n  

in ves tm en t by in d u s try  between th e  base and ta x  re fo rm  com plete dynam ic 

model s im u la tio n .
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TABLE Ac 1

PRICE ELASTICITIES AND SIMULATION RESULTS.

INDUSTRY PK PKL PKE INVSTMT 
in  *95 
b i l  77$

% CH 
from 

Cur. :

1 AGRICULTURE -0 .3 35 0.345 -0 .010 13.66 -  2 .8
2 CRUDE PETROLEUM -0 .66  9 0.674 -0.006 5.40 -  7 .2
3 MINING -0 .6 10 0.707 -0 .097 6 .73 -  7 .3
4 CONSTRUCTION -0.541 0.519 0.022 23.92 -  4.5
5 FOOD, TOBACCO -0 .5 3 9 0.458 0.081 6.46 -  4.2
6 TEXTILES -0 .6  40 0.638 0.001 1.16 -  4 .9
7 KNITTING, HOSIERY —0.366 0.089 0.277 0.18 -  0 .0
8 APPAREL -0 .295 0.322 -0 .0 28 0 .48 -  2 .0
9 PAPER -0 .2 7 4 0.203 0.071 4.72 -  3 .7

10 PRINTING -0 .557 0.581 -0 .023 2.6 2 -  6 .1
11 AGRI. FERTILIZER -0 .6  99 0.860 -0 .161 0.78 -1 3 .3
12 OTHER CHEMICALS -0 .1 9 8 0.163 0.035 8.14 -  2.0
13 PETRO. REFINING -0.440 0.254 0.186 3.47 -  6 .0
14 RUBBER & PLASTIC -0 .2 44 0.26 9 -0 .025 1.90 -  2.6
15 FOOTWEAR & LEATHER -0.366 0.398 -0 .033 0.11 -  0 .0
16 LUMBER -0 .582 0.570 0.012 1.52 -  6 .7
17 FURNITURE -0 .1 6 8 0.188 -0.021 0.38 -  2.6
18 STONE,CLAY & GLASS -0.291 0.157 0.134 2.08 -  4.1
19 IRON & STEEL -0 .2 7 2 0.376 -0 .104 2.36 -  4.5
22 ENGINES & TURBINES -0 .3 1 9 0.441 -0 .1 22 0.57 -  5.0
23 AGRI. MACHINERY -0 .204 0.241 -0 .038 0.45 -  4.3
25 METALWORKING MACH IN -0.251 0.279 -0 .0 2 8 0.71 -  5 .3
27 SPECIAL INDUSTRY -0.221 0.247 -0 .025 0.24 -  4.0
28 MISC. NON EL EC. MACH -0 .5 5 8 0.576 -0 .0 18 2.47 -  9.9
29 COMPUTERS -0 .284 0.334 -0 .0 49 4.71 -  4 .8
30 SERVICE IND MACH -0 .025 0.108 -0 .083 0.31 -  0 .0
31 COMMUNICATIONS MACH -0 .1 7 4 0.181 -0.007 4.79 -  4.2
32 HEAVY ELECTRICAL -0 .000 0.012 -0 .0 1 2 0.80 -  1.2
33 HOUSEHOLD APPLIANCES 0.000 0.028 -0 .0 28 0.27 0.0
34 ELEC. LIGHT & WIR -0.251 0.276 -0 .025 0.74 -  3 .9
35 RADIO, T. V. RECEIVER 0.000 0.087 -0 .087 0.17 0.0
36 MOTOR VEHICLES -0 .000 0.000 0.000 6.46 -  0.6
37 AEROSPACE -0 .160 0.170 -0.011 1.48 -  3 .3
38 SHIPS & BOATS -0 .6  93 0.6 87 0.006 0.25 -1 0 .7
39 OTHER TRANS. EQUIP -0 .2 6  2 0.281 -0 .020 0.14 -  6 .7
40 INSTRUMENTS -0 .3 7 2 0.435 -0 .06  2 1.51 -  5.6
41 MISC. MFG. -0 .195 0.214 -0 .0 1 9 0.45 -  0 .0
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TABLE A. 1 (c o n tin u e d )

INDUSTRY PK

42 RAILROADS -0 .2 0 2
43 AIR TRANSPORT 0.000
44 TRUCKING & OTHER -0 .453
45 COMMUNICATIONS SERV -0 .0 5 5
46 ELECTRIC UTILITIES -0 .003
47 GAS, WATER & SANIT -0 .4 1 5
48 WHOLESALE & RETAIL -0 .461
49 FINANCE, INSURANCE -0 .380
50 REAL ESTATE -0.201
51 HOTELS & REPAIRS -0 .3 8 9
52 BUSINESS SERVICE -0.341
53 AUTO REPAIR & RENTAL -0 .287
54 MOVIES & AMUSEMENTS -0 .400
55 MEDICAL & ED. SERV -0 .0 5 8

TOTAL

PKL PKE INVSTMNT 
in  *95 
b i l  77$

% Cl 
f ro i 

CUR.

.191 0.011 4.61 -  5.5
,132 -0 .132 5.14 0.4
,404 0.049 4.99 -  7 .4
,054 0.001 26 .38 -  2 .8
,001 0.002 10.02 -  0 .3
,292 0.124 3.85 -  5 .2
,663 -0 .2 0 2 29.95 - 7 . 6
,417 -0.036 7.80 -  4.5
,223 -0 .023 6 .0 4 -  1.5
,580 -0.191 3.01 -  4.4
,440 -0 .0 9 8 10.23 -  5.0
.336 -0 .0 4 9 2.92 - 6 . 1
,505 -0.106 2.57 -  7 .2
,092 -0 .0 34 7.80 -  3 .0

243.66 -  4.4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
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APPENDIX B 

THE USER COST OF CAPITAL.

Tax changes d i r e c t ly  a f fe c t  investm en t th rough  changes i n  th e  user 

c o s t o f  c a p i t a l .  The u s e r c o s t  o f  c a p i t a l  i s  th e  r e t u r n  t h a t  an  

in v e s tm e n t m ust e a rn  i n  o rd e r  to  be p r o f i t a b l e ;  i t  i s  th e  minimum 

r e tu r n  an a s s e t  m u s t y i e l d  i n  o r d e r  t o  pay t a x e s ,  re c o u p  r e a l  

d e p r e c ia t io n ,  and c o v e r th e  in te r e s t  cos ts  o f  f in a n c in g  i t s  purchase. 

N a tu ra lly ,  a h ig h e r user cost o f  c a p ita l w i l l  tend to  depress investm en t 

in c e n t iv e s .  A p r o f i t - m a x im iz in g  c o m p e t i t iv e  f i r m  w i l l  c o n t in u e  to  

in v e s t  u n t i l  i t s  m a rg in a l re tu rn  to  c a p ita l i s  equal to  the  user c o s t.

In  a ta x - f r e e  w o rld , the  user cos t o f  an i n f i n i t e  l iv e d  asse t would 

be the  a s s e t 's  p r ic e , P, tim es th e  expected m arket re a l ra te  o f  r e tu r n ,  

r ,  which rep re se n ts  the  re a l f in a n c in g  cost o f the  asse t.

Pr

Of c o u rs e , a c tu a l c a p i t a l  a s s e ts  d e c l in e  i n  v a lu e  o v e r t im e , so to  

recoup t h is  d e c lin e  i n  v a lu e , the  d e p re c ia t io n  ra te ,  d, tim es th e  p r ic e  

must be added to  the  user cost le a v in g :

UCC s P (r  + d)

Now, suppose t h a t  a s u b s id y  o f  C t im e s  the  p r ic e  were awarded to  the  

in v e s to r .  T h is  would have the  same e f fe c t  as lo w e r in g  th e  p r ic e  o f  th e  

asse t ,and th e re fo re  the  e n t ir e  user cost by C pe rcen t, r e s u lt in g  in  th e  

fo rm u la :
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/

OCC = P (r  + d )(1  -  C)

T h in k  o f  C as the  subsidy p rov ided  by the  investm en t ta x  c r e d i t .  In  the  

r e a l  w o r ld ,  the  ta x  c r e d i t  can o n ly  be a p p lie d  a g a in s t ta x  l i a b i l i t i e s ,  

so now th e  e f f e c t s  o f  ta x e s  on th e  u s e r  c o s t  o f  c a p i t a l  m ust be 

in tro d u c e d .

A ta x  on c o rp o ra te  p r o f i t s  c e r ta in ly  w i l l  in c rease  the  r e tu rn  an 

a sse t must generate  i n  o rde r to  pay fo r  i t s e l f .  I f  th e  e x p e n d itu re  on 

th e  a s s e t i s  in c lu d e d  i n  p r o f i t s ,  ( i .  e. no t d e d u c tib le )  th e  user cost 

must in c re a se  by a fa c to r  o f. 1 / (1  -  T ) ,  w here T i s  th e  c o rp o ra te  ta x  

r a t e .  A t a ta x  r a te  o f  f i f t y  p e rc e n t,  the  b e fo re  ta x  ra te  o f re tu rn  

must double in  o rde r to  pay the  taxes. I f  th e re  i s  no d e d u c t i b i l i t y ,  

the  user cost fo rm u la  i s :

UCC = P (r  + d )(  1 -  C )/(1  -  T)

I f  th e  i n i t i a l  e xpe n d itu re  on th e  asse t i s  f u l l y  d e d u c tib le , the  amount 

o f  taxes saved i s  th e  ta x  ra te  tim es th e  asse t p r ic e ,  so th e  u s e r c o s t 

w ould be reduced a c c o rd in g ly . Under f u l l  d e d u c t ib i l i t y ,  the  fo rm u la  i s :

UCC = P (r  + d ) (1 -  C -  T ) / (  1 -  T)

I f  h a l f  th e  a s s e t pu rchase  w e re  d e d u c t ib le  th e  ta x  ra te  term  in  th e  

num erator would be m u lt ip l ie d  by .5 * In  th e  actuajL c o rp o ra te  ta x  code 

th e  d e d u c t io n  f o r  th e  pu rchase  i s  ta k e n  i n  th e  fo rm  o f d e p re c ia t io n  

ded uc tions . A lthough the  f u l l  purchase p r ic e  i s  e v e n tu a lly  d e d u c t ib le ,
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the  p resen t d iscoun ted  va lu e  o f the deductions i s  le s s  than  th e  purchase 

p r ic e  because i t  i s  sp read  o u t over the  nta x  l i f e ”  o f  the  asse t. The 

presen t v a lu e s  o f  the  d e p re c ia t io n  deductions va ry  g re a t ly  a c c o rd in g  t o  

th e  a s s e t 's  ta x  l i f e  and th e  d is c o u n t  r a te  used. Under c u rre n t law , 

d e p re c ia t io n  i s  based on h is t o r ic a l  cos ts  which have n o t been a d ju s te d  

f o r  i n f l a t i o n ,  m eaning t h a t  th e  e x p e c te d  n o m in a l in t e r e s t  r a te  i s  

a p p ro p r ia te  f o r  d is c o u n t, and th e re fo re  the  expected i n f l a t i o n  ra te  w i l l  

a lso  g re a t ly  a f fe c t  th e  presen t va lu e  o f d e p re c ia t io n  d e d u c t io n s .  The 

p re s e n t v a lu e  o f  th e  d e p r e c ia t io n  s tream  i s  some f r a c t io n ,  Z, o f the  

o r ig in a l  purchase p r ic e  o f the asse t, so Z shou ld  be m u l t ip l ie d  by th e  

ta x  r a te  T i n  th e  n u m e ra to r, y ie ld in g  th e  f i n a l  form  o f the  user cost 

fo rm u la :

UCC = P (r  + d ) ( 1 -  TZ -  C )/(1  -  T)

The user cost v a r ie s  among in v e s t in g  in d u s t r ie s  because the  p r ic e  o f the 

equipment bought and th e  economic d e p re c ia t io n  v a r ie s .  Each in d u s try  is  

assumed to  p e rce ive  the  same m arket ra te  o f  r e tu r n  and each fa c e s  th e  

same ta x  r a te  and investm en t ta x  c r e d it .  Economic d e p re c ia t io n  and th e  

ta x  d e p re c ia t io n  depend on th e  ty p e  o f  equ ipm en t b o u g h t. The m odel 

s im u la t io n s  ta k e  i n t o  a c c o u n t th e  d i f f e r i n g  v a lu e s  f o r  econom ic 

d e p re c ia t io n , but no t the  ta x  d e p re c ia t io n .  The p re s e n t v a lu e  o f  th e  

d e p re c ia t io n  deduction  i s  c a lc u la te d  assuming th a t  a l l  in d u s t r ie s  in v e s t  

i n  equ ipm ent th a t  has economy-wide average ta x  l iv e s .  The c a p ita l f lo w  

data show th a t  t h is  i s  a reasonab le  assum ption.
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Appendix C.

T h is  a p p e n d ix  d e s c r ib e s  th e  w o rk  done i n  f i t t i n g  a c o n s ta n t 

e la s t i c i t y  o f s u b s t i tu t io n  (CES) fu n c t io n  to  the  Lorenz curve o f  incom e 

d i s t r i b u t i o n .  T h is  procedure i s  id e n t ic a l  to  the  one describ ed  i n  th e  

te x t  up to  the  p o in t o f  d e f in in g  th e  fu n c t io n  i n  e q u a tio n  2 .5  o f Chapter 

2 . The CES fu n c t io n  i s  d e p ic te d  below  in  e q u a t io n  C. 1 . Kakwani and 

Podder show th a t  the  necessary r e s t r ic t io n s  o f  the  Lorenz curve a re  met 

w ith  the  CES p ro d u c tio n  fu n c t io n .  Th ink o f  T as th e  "o u tp u t"  and S and 

( V ?  -  S) as th e  " fa c to r s " .  The fu n c t io n  takes  th e  fo rm :

C.1) T = a(dS~p+ (1 -d ) (  V ? -S )"p ) " v /p

The p a ra m e te rs  a re  a, d, v, and p, and a l l  must be p o s it iv e ,  w ith  0 <= d 

<= 1 . T h e ir  in te r p r e ta t io n s  a re  analogous to  th o s e  i n  th e  p ro d u c t io n  

fu n c t io n  l i t e r a t u r e ,  and w i l l  be d iscussed la t e r .

E s tim a tio n  Procedure.

The e s t im a t io n s  a re  done as b e fo re ,  in  th e  c ro s s  s e c t io n  w i th  

g roup ed  d a ta . One curve i s  e s tim a te d  f o r  each household s iz e  and each 

ye a r f o r  which th e re  are  da ta . The data se t in c lu d e s  16 years, 1966 and 

196 8-1982, and s ix  household s iz e s , one th rough f i v e  and s i x  and o v e r .  

T he re  a re  96 (6x16) cu rves e s tim a te d  in  a l l .  The e s tim a tio n  i s  done as 

suggested ty  Kinenta: The equ a tion  C.1 i s  expressed i n  lo g  fo rm , th e n  a 

T a y lo r s e r ie s  expansion o f Log T i s  done around p=0, and th e  term s which 

c o n ta in  p to  a power g re a te r  than 1 are  dropped. The r e s u l t in g  form  is  

a l i n e a r  a p p ro x im a tio n  o f  th e  CES fu n c t io n  and i s  e s t im a te d  w i t h  

o rd in a ry  le a s t squares. The equa tion  e s tim a ted  i s  o f  the  fo rm :

The CES Income D is t r ib u t io n  M odel.

-  216 -



C.2) Ln T = b1 + b2LnS + b3 Ln( V F -S ) + b4(LnS- Ln( V 5 -S ) ) 2

where a n t i lo g  b1 = a; b2/(b2+b3) = d ;

b2+b3 = v ; and -2b4(b2+b3)/b2b3 = p.

(See Kmenta p .463)

The d a ta  p re s e n te d  i n  SOI a re  th e  amount o f  AGI and number o f 

people i n  each income ca tego ry . The da ta  w e re  a d ju s te d  so t h a t  th e re  

w e re  21 income c a te g o rie s  fa ?  each ye a r, so i  v a r ie s  from  1 to  21. Let

a g ith n  and r thn  ^  the  amount of* income and peop le  i n  income ca tegory n, 

where the  c a te g o rie s , n, are  i n  a s c e n d in g  o rd e r  a c c o rd in g  t o  incom e . 

AGI and R a re  t o ta l  income and p o p u la tio n  f o r  each household s iz e , 

and x ^ i  a re  th e  p e rc e n t c u m u la tio n s  o f  incom e and p o p u la t io n .  As 

b e fo re  -

The 21 S 's  and T1 s a re  generated by a p p ly in g  th e  x 's  and y Ts to  the  

Lorenz curve tra n s fo rm a tio n  described  i n  equ a tions  M. 1 and M.2 from  th e  

m a th e m a tic a l appendix. They are  used i n  th e  re g re s s io n  equ a tio n  C.2 to  

e s tim a te  the  param eters a, d, v & p. The number o f data p o in ts  re p o rte d  

per ye a r v a r ie s  from  18 to  31 (s u b s c r ip t  n) a c c o rd in g  t o  th e  p u b lis h e d  

d e t a i l .  The o b s e rv a tio n s  w e re  c o n s o lid a te d  so th a t  each y e a r 's  data 

were d iv id e d  in to  the  same 21 income groups. For example, the  d a ta  f o r  

1 979 t h r u  1981 have an income group f o r  every thousand d o l la r s  between 

th e  te n  and tw enty thousand le v e ls ,  w h ile  the  groups f o r  the  o th e r yea rs  

a re  d e fin e d  every f iv e  thousand d o l la r s  o v e r t h a t  i n t e r v a l .  The d a ta

i
C.3)

a

C. 4)
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were co n s o lid a te d  because the  parameter es tim a tes  w e re  a f fe c te d  by th e  

number and d i s t r i b u t i o n  o f  th e  o b s e rv a tio n s  used. S ta n d a rd iz in g  th e  

data  in c re a se s  confidence th a t  v a r ia t io n s  i n  th e  e s t im a te d  p a ra m e te rs  

r e f l e c t  changes i n  the  income d is t r ib u t io n ,  ra th e r  than changes i n  th e  

g roup ing  o f  the  da ta . The data were grouped acco rd in g  to  the  f o l lo w in g  

g roup  bounda ries  i n  thousand o f  d o l la r s :  0 , 1, 2 , 3 , 4 , 5 , 6 ,  7 , 8 , 9, 

10, 15, 20, 25, 30, 50, 100, 200, 500, one m i l l io n ,  and one m i l l i o n  and 

o ve r. Note th a t  these numbers a re  no t indexed to  i n f l a t i o n .  T h is  means 

t h a t  th e re  w e re  m ore p e o p le  i n  th e  lo w e r groups i n  th e  e a r l ie r  yea rs , 

and more people in  th e  upper g ro u p s  i n  th e  l a t e r  y e a rs .  There  i s  no 

i n h e r e n t  b ia s  w i t h  t h i s  b e c a u s e  th e  L o re n z  c u rv e  i s  d e f in e d  i n  

percentage term s. I t s  ju s t  th a t  the  data  p o in ts  to  which the  curves a re  

f i t  tend to  move a long  th e  curve  as th e  d i f f e r e n t  y e a rs  a re  e s t im a te d .  

Tab le C. 1 shows the  r e s u lts  o f  the  e s tim a tio n s  o f  equ a tion  C.2.

Once th e  p a ra m e te rs  o f  th e  CES fu n c t io n  have been es tim a ted , the  

fu n c t io n a l r e la t io n s h ip  betw een T and S i s  d e f in e d  f o r  each c u rv e . 

However, th e  Lo ren z  c u rv e  m ust be d e f in e d  i n  term s o f  a r e la t io n s h ip  

between x and y . Due to  th e  n a tu re  o f the  CES fu n c t io n  and th e  Lo ren z  

c u rv e  t r a n s fo r m a t io n ,  one cannot c o n s tru c t a fu n c t io n  r e la t in g  x  to  y . 

I t  m u s t be s o lv e d  n u m e r ic a l l y .  T h is  i s  done by s e t t i n g  up a 

s u f f i c i e n t l y  d e t a i l e d  g r i d  r e l a t i n g  c h o s e n  v a lu e s  o f  x t o  th e  

co rrespond ing  va lu e s  o f  y . Then to  g e t th e  y co rrespond ing  to  any x , a 

l i n e a r  in te r p o la t io n  i s  perform ed between th e  p o in ts  e s ta b lis h e d  i n  th e  

g r id .  The g r id  was co n s tru c te d  by ta k in g  f i f t y  e q u a lly  spaced va lues  o f

S (p o in ts  a long  th e  l i n e  o f  e q u a l d i s t r i b u t i o n ) ,  and e v a lu a t in g  th e  

fu n c t io n  to  g e t the  co rrespond ing  va lu e s  o f  T. The correspond ing  va lu e s  

f o r  x and y a re  th e n  e a s i ly  g o t te n  by e q u a tio n s  M .3 and M .4 . The

-  218 -



segm ents o f  th e  c u rv e  betw een th e  enumerated p o in ts  a re  assumed to  be 

l in e a r *  L in e a r in t e r p o la t io n s  a re  p e rfo rm e d  t o  o b ta in  th e  s p e c i f i c  

p o in ts  needed. For example, i f  the  d e s ire d  v a lu a t io n  o f x i s  o n e -fo u r th  

o f  th e  way between tw o  v a lu e s  f o r  x e s ta b lis h e d  i n  th e  g r id ,  then th e  

va lue  f o r  y i s  taken  to  be o n e -fo u rth  o f th e  way betw een th e  tw o g r id  

v a lu e s  f o r  y .  The s iz e  o f f i f t y  fo r  the g r id  was chosen because i t  i s  

la rg e  enough to  g iv e  a v e ry  good app ro x im a tion  o f th e  c u rv a tu re  o f  th e  

Lo re n z  c u rv e  d e s p ite  the  use o f l in e a r  in te r p o la t io n .  E xpe rim en ta tion  

w ith  more d e ta i le d  g r id s  o f  s iz e  100 and 200 d id  n o t change th e  r e s u l t s  

a p p re c ia b ly .

How w e l l  does t h i s  f u n c t io n  r e a l l y  f i t  th e  incom e d is t r ib u t io n  

data? Tab le  C. 1 shows th a t  the  parameter e s t im a tin g  e q u a t io n s  f i t  th e  

data ve ry  w e ll .  However, one must remember th a t  these a re  the  equations 

r e la t i n g  T to  S. T a b le  C.2 shows th e  r e s u lts  o f  ta k in g  th e  parameter 

es tim a tes  and c o n s tru c tin g  Lorenz curves. Then, th e  p o in ts  a lo n g  th e  

h o r iz o n t a l  a x is , th a t  i s ,  the  percentage p o p u la tio n  p o in ts  were matched 

up to  p o in ts  a t  e q u a lly  spaced i n t e r v a l s  o f  5% o f  th e  t o t a l ,  and th e  

c o rre s p o n d in g  p e rc e n t incom e p o in ts  on th e  v e r t i c a l  a x is  were found. 

The f i r s t  column shows th e  h o r iz o n t a l  c o o rd in a te s ,  and th e  n e x t tw o 

co lum ns show th e  a c tu a l and e s tim a te d  v e r t i c a l  c o o rd in a te s . The f i t s  

appear to  be q u ite  good when viewed t h is  way. There i s  a lm o s t neve r a 

m is s  o f  o v e r one p e rc e n t,  and the  m iss i s  u s u a lly  sm a lle s t around th e  

m id d le  where most o f  the  people a re .

The t h i r d  and fo u r th  columns o f  ta b le  C.2 show th e  same d a ta , b u t 

th e  c u m u la tiv e  percentages o f  income are  converted  to  d o l la r s  o f  income 

per in te r v a l .  The e s tim a tio n  i s  su b tra c te d  from  th e  a c tu a l amount and 

show n as  th e  p e rc e n t r e s id u a l  in  th e  l a s t  co lum n pe r t a b le .  The
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re s id u a ls  i n  d o l la r  terms sum to  ze ro  by c o n s tru c tio n . At f i r s t  g lance, 

one m igh t no t be im p re s s e d  w i th  th e  r e l a t i v e  s iz e  o f  th e  r e s id u a ls .  

P a r t i c u la r l y  near th e  t a i l s  o f  the  income d is t r ib u t io n ,  the  re s id u a ls  

a re  sometimes q u ite  la rg e  i n  r e la t io n  to  in com e . T a b le  C.2 shows th e  

f i t  f o r  th e  y e a rs  1 966 , 1 97 0 , 1975 and 1981. These yea rs  were chosen 

because o f t h e i r  c h ro n o lo g ic a l spacing  o n ly ,  and may be re g a rd e d  as a 

re p re s e n ta t iv e  sample o f the  p ro c e d u re s  f i t  f o r  a l l  yea rs .

U n fo r tu n a te ly ,  th e  a c tu a l d a ta  a re  n o t r e p o r te d  i n  th e  v e n t i le  

fo rm . To conve rt th e  IRS r e p o r te d  d a ta  to  v e n t i l e s  i n  t a b le  C .2 , a 

l i n e a r  in te r p o la t io n  had to  be done. The method used was e q u iv a le n t to  

assuming th a t  the  persons i n  each in te r v a l  w ere u n i fo rm ly  d i s t r ib u t e d  

o v e r  i t ,  and th e n  th e  persons were cumulated p ro g re s s iv e ly  to  form  the 

v e n t i l e s .  The e s t im a te s ,  how ever, a re  r e s u l t s  o f  th e  e s t im a t io n  

p ro c e d u re  d e s c r ib e d  above . I n  o th e r words, they are  d e rive d  from  the 

g r id  c o n s tru c te d  w ith  the  es tim a ted  CES param eters.

W ith in  th e  Lorenz curve fram ework, th e re  a re  many d i f f e r e n t  ty p e s  

o f  f u n c t io n s  w h ic h  c o u ld  be used to  r e la t e  T to  S. For example, a 

Cobb-Douglas fu n c t io n  has a l l  the  d e s ira b le  p ro p e r t ie s  o f  th e  CES w i th  

one le s s  p a ra m e te r. T ha t fo rm  was f i r s t  e s t im a te d ,  but the  CES was 

found to  f i t  b e t te r .  The L in e a r  app rox im a tion  o f  the  CES fu n c t io n  which 

was used i n  th e  e s tim a tio n  i s  id e n t ic a l  to  th e  e s t im a t io n  fo rm  o f  th e  

C obb-D oug las, but has in c lu d e d  th e  s u b s t itu t io n  term . The s u b s t itu t io n  

p a ra m e te r was s ig n i f i c a n t  i n  im p ro v in g  th e  p e rfo rm a n ce  o f th e  CES 

fu n c t io n .

T he re  may be o th e r  f u n c t io n a l  fo rm s  w h ich  do as w e ll as th e  CES 

fu n c t io n .  P lo t t in g  T a g a in s t S must y ie ld  an in v e r t e d  U -shaped c u rv e  

w here  th e  s lo p e  i s  never g re a te r  than f o r t y  f iv e  degrees. The obvious
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fu n c t io n  to  t r y  to  f i t  to  d a ta  l i k e  t h i s  i s  a p o ly n o m ia l.  A second 

degree po lynom ia l was f i r s t  t r ie d ,  but a t h i r d  degree po lynom ia l f i t  the  

data much b e t te r .

The a l te r n a t iv e  was o f  the  fo rm :

T s b l + b2*S + b3«S2 + b4*S3 

T h is  s p e c i f i c a t io n  i s  com parab le  to  th e  CES f u n c t io n  i n  t h a t  b o th  

e s tim a te  fo u r  param eters. The po lynom ia l has th e  d is a d v a n ta g e  o f n o t 

r e s t r i c t i n g  th e  ends o f  th e  es tim a ted  Lorenz curve to  in te r s e c t  (0 ,0 ) 

and ( 1 ,1 ) ,  however, the  es tim a ted  pa ram ete rs  come f a i r l y  c lo s e  to  th e  

t r u e  end p o in t s .  O v e r a l l ,  th e  f i t  was comparable to  th a t  o f  the  CES 

fu n c t io n ,  but a c a re fu l exam ina tion  o f  th e  r e s id u a ls  (e s t im a te d  m inus 

a c tu a l )  o f  the  noncumulated income i n  each IRS re p o rte d  income in te r v a l  

re v e a ls  th e  s u p e r io r i ty  o f the  CES fu n c t io n .

The e s t im a tio n  o f  the  cub ic  fu n c t io n  y ie ld s  h ig h  R-squared v a lu e s ,  

and e s t im a te s  o f  b1 c lose  to  ze ro , in d ic a t in g  th a t  the curve beg ins as 

i t  shou ld , near the o r ig in .  The e s t im a t io n  o f  th e  c u b ic  f u n c t io n  and 

i t s  re a s o n a b le  f i t  to  th e  d a ta  shows th e  f l e x i b i l i t y  o f the  approach 

taken f o r  m odeling th e  income d is t r ib u t io n .  There a re , o f co u rse , many 

a d d it io n a l fu n c t io n a l form s th a t  cou ld  have been t r ie d  but were n o t. I t  

w o u ld  be w o r th w h ile  to  con tinue  t r y in g  d i f f e r e n t  fo rm s, but one should 

n o t  ju d g e  th e  fo rm  by i t s  a b i l i t y  to  f i t  th e  d a ta  a lo n e . The CES 

f u n c t io n  has  o th e r  d e s ir a b le  p ro p e r t ie s  as w e l l .  1) I t  i s  r e la t iv e ly  

easy to  e s tim a te  i t s  l in e a r  app ro x im a tion  w ith  o rd in a ry  le a s t  s q u a re s . 

2 ) The fo rm  assures th a t  the  es tim a ted  Lorenz curve has a l l  the  c o rre c t 

p ro p e r t ie s , such as always s lo p in g  upwards, and beg inn ing  and e n d in g  i n  

th e  c o rn e rs  as i t  s h o u ld . 3 ) The pa ram ete rs  o f  the CES fu n t io n  have 

economic in te r p r e ta t io n s .  However, as we s h a ll see, the  in t e r p r e t a t io n
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sometimes a re  no t independent o f  one a n o th e r ,  and t h e r e fo r e  th e re  i s  

some a m b ig u ity . The d e v ia t io n s  from  base fu n c t io n  used and presen ted  i n  

t h e  t e x t  a v o id s  th e s e  a m b ig u i t ie s  i n  th e  i n t e r p r e t a t i o n  o f  th e  

param eters. In  a d d it io n ,  i t  was judged to  be more e le g a n t and s im p le ,  

and i t  f i t  th e  d a ta  b e t t e r  w i t h  fe w e r p a ra m e te rs  and th e r e fo r e  was 

chosen over the  CES form .

In te rp r e ta t io n  o f the  Parameters, o f  t he CES F unction .

The p a ra m e te rs  o f  th e  CES f u n c t io n  (e q u a t io n  2) can now be 

in te rp re te d .  In  th e  p ro d u c tio n  fu n c t io n  l i t e r a t u r e ,  the  param eters have 

the  fo l lo w in g  in te r p r e ta t io n :

a i s  th e  e f f ic ie n c y  param eter, 

d i s  th e  d is t r ib u t io n  param eter, 

v i s  th e  re tu rn s - to -s c a le  param eter, 

p i s  th e  s u b s t itu t io n  param eter.

In  a CES p ro d u c tio n  fu n c t io n ,  ou tpu t corresponds to  th e  le n g th  T, 

w h ich  i s  a m easure o f  in e q u a l i t y ,  w h i le  the  in p u ts  c a p ita l and la b o r  

correspond to  S andV2*-S which i s  th e  p o s it io n  o f p o in t D a long  the  l in e  

o f equal d is t r ib u t io n ,  th a t  is ,  how fa r  up th e  income sca le  the  fu n c t io n  

i s  be ing  eva lu a te d .

Making genera l s ta tem ents about th e  e q u a lity  o r la c k  o f  e q u a lity  o f 

a p a r t ic u la r  incom e d i s t r i b u t i o n  i s  h a z a rd o u s . O nly i n  a v e ry  few 

s p e c ia l cases can i t  be sa id  w ith o u t con tro ve rsy  th a t  one d is t r ib u t io n  

i s  "m ore e q u a l"  th a n  a n o th e r .  A c o n v e n tio n  w i l l  be a d o p te d  h e r e ,  

re g a rd in g  th e  use o f  the  term " e q u a l i t y , "  w ith  the  r e a l iz a t io n  th a t  i t  

may not conform to  o th e r n o tio n s  o f  e q u a li ty .  From h e re  on, an incom e 

d is t r ib u t io n  w i l l  be re fe r re d  to  as "more equ a l" over a c e r ta in  range o f
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Incom e i f  th e  le n g th  o f  th e  c o n s t r u c t  "T "  o f  th e  Lorenz curve i s  on 

average s h o r te r  over th a t  income range.

The p a ra m e te r "a "  in d ic a te s  th e  e f f i c ie n c y  o f  th e  in p u t s  i n  

p ro d u c in g  th e  o u tp u t ,  so th e re fo re ,  a c e te r is  pa ribus  in c re a se  i n  "a " 

would r e s u l t  i n  a lo n g e r le n g th  T, th a t  i s ,  a more bowed L o re n z  c u rv e . 

The m ore bowed th e  c u rv e , th e  le s s  equal the  income d is t r ib u t io n .  Of 

the  c o e f f ic ie n ts  e s tim a ted  in  th e  e q u a tio n s  (3 )  , o n ly  b1 a f f e c t s  th e  

s iz e  o f " a , "  s in ce  a = a n t i lo g  b1.

The r e tu r n s - to - s c a le  param eter, v, a lso  a f fe c ts  how much the  curve 

bows o u t. Because v e n te rs  th e  CES fu n c t io n  w ith  a n e g a t iv e  s ig n ,  th e  

c u rv e  bows o u t  le s s  as v in c re a s e s , and v ic e  ve rsa . As th e  sum o f b2 

and b3, v w i l l  in c re a s e  when e i t h e r  o f  th o se  c o e f f i c ie n t s  in c re a s e .  

However, th e  p a ra m e te rs  s and p a ls o  v a ry  w ith  b2 and b3, so t h e i r  

e f fe c t  on the  shape o f the  c u rve  can be am biguous w i th  re g a rd  to  th e  

o v e ra l l e q u a li ty  o f the  income d is t r ib u t io n .

The d i s t r i b u t i o n  p a ra m e te r, d, i s  a m easure o f  skewness o f  the 

fu n c t io n .  I f  d i s  g re a te r  than  1 /2 , the  Lorenz curve i s  skewed to w a rd s  

( 1 , 1 ) ,  m eaning t h a t  th e  upper end o f  the  d is t r ib u t io n  i s  more unequal 

than th e  lo w e r end. As shown i n  th e  ta b le  below, d v a r ie s  d i r e c t ly  w ith  

b2 and in v e rs e ly  w ith  b3. Because both b2 and b3 a f f e c t  th e  v a lu e s  o f  

b o th  d and v ,  t h e i r  e f fe c ts  on th e  e q u a lity  o f the  income d is t r ib u t io n  

depend on th e  lo c a t io n  i n  th a t  d is t r ib u t io n .

F in a l ly ,  p, the  s u b s t itu t io n  parameter would measure a t  what r a t io s  

c a p ita l and la b o r  cou ld  be s u b s t i t u te d  f o r  one a n o th e r  w h i le  k e e p in g  

o u tp u t  c o n s ta n t .  There  i s  no d ir e c t  analogy to  t h is  concept w ith  the 

Lorenz curve s ince  th e re  can be no " is o q u a n t"  a lo n g  w h ic h  T i s  k e p t 

con s ta n t. However, changes i n  p do make d if fe re n c e s  i n  th e  shape o f the
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Lorenz curve. For example, as p in c re a se s  (decreases), the  d is t r ib u t io n  

becomes more equal (unequa l) a t  each end o f  the  d is t r ib u t io n ,  w h i le  n o t 

b e in g  a f fe c te d  much i n  th e  m id d le .  The parameter p v a r ie s  in v e rs e ly  

w ith  b2, b3, and b4.

a = a n t i lo g  b1 d = b 2 /(b 2  + b3) 
v = b2 + b3 p = -2b4(b2  + b3)/b2b3

P a r t ia l  D e r iv a tiv e s  
w ith  \  a d v p

r  espe c t  \ ------ -------— ------------------------------ -------------------------------------
to :
b1 eb1(+ ) 0 0 0

b2 0 b3 /(b2+ b3 )2(+ ) 1 2b4/b22( - )

b3 0 -b 2 /(b 2 + b 3 )2( - )  1 2b4/b32( - )

b4 0 0 0 -2 (b2+b3)/b2b3  ( - )

The param eters b1 th ru  b4 have been es tim a ted  f o r  16 years o f  d a ta  

a t  6 househo ld  s iz e s . C y c lic a l o r s e c u la r changes i n  these numbers a re  

o f co n s id e ra b le  in te r e s t  because once th e y  a re  c o n v e r te d  in t o  th e  CES 

f u n c t io n  param eters they a llo w  in fe re n c e s  about movements i n  th e  income 

d is t r ib u t io n  over tim e. F igu res  C. 1 to  C.4 show the  h is t o r ic a l  p a t te r n  

o f  change  i n  th o s e  p a ra m e te rs . P a ram ete r na n, w h i le  h a v in g  been 

r e la t iv e ly  tre n d le s s  f o r  household s iz e  two, has been r is in g ,  e s p e c ia lly  

in  th e  la rg e r  household s iz e s , in d ic a t in g  a tre n d  to w a rd s  m ore une qua l 

d i s t r ib u t io n s .  The v parameter shows an upward tre n d  f o r  a l l  household 

s iz e s , in d ic a t in g  th a t  the  tre n d  e v id e n t from  the  e f f i c ie n c y  p a ra m e te r 

i s  somewhat o f f s e t .  The movements i n  p a ra m e te r nd n w o u ld  seem to  

in d ic a te  t h a t  th e  s m a ll a s y m e try  i n  th e  L o re n z  c u rv e s  i s  b e in g  

d im in is h e d .  The d e c l in e  i n  p a ra m e te r " p ”  means t h a t  th e  incom e 

d is t r ib u t io n  i s  g e t t in g  le s s  equal w i th in  both the top  and bottom end o f
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Because o f the  in te r a c t io n  o f the  fo u r  param eters on th e  shape o f 

th e  c u rv e , th e  tre n d s  i n  th e  p a ra m e te rs  do n o t n e c e s s a r i ly  r e f le c t  

unam biguous changes i n  th e  e q u a l i t y  o f  th e  d i s t r i b u t i o n .  T h is  

e s p e c ia l ly  h o ld s  t ru e  here , where the  trends i n  "a "  and " v n o f fs e t  one 

ano the r i n  term s o f  e q u a li ty .  Again, i t  i s  no t easy to  g e n e ra liz e  about 

th e  e q u a lity  o f income d is t r ib u t io n s ,  b u t based on th e  same c o n c e p ts  

d is c u s s e d  p r e v io u s ly ,  some o b s e rv a tio n s  can be made. Enumerating th e  

income d is t r ib u t io n s  d e fin e d  by the  e s tim a te d  p a ra m e te rs  r e v e a ls  t h a t  

f o r  h o u s e h o ld  s iz e  one, AGI has been becoming more e q u a lly  d is t r ib u te d  

over the  sample p e rio d , e s p e c ia lly  a t  th e  bo ttom  end. H ouseho ld  s iz e  

two has a ls o  been g e t t in g  more equa l, but the  tre n d  i s  ve ry  sm a ll. The 

AGIs o f  th e  o th e r  h o u s e h o ld  s iz e s  have been g e t t in g  s l i g h t l y  le s s  

e q u a lly  d is t r ib u te d ,  however.

These t im e - s e r ie s  o f  p a ra m e te rs  o f f e r  a s p e c ia l o p p o rtu n ity  to  

s tudy tren ds  i n  th e  d is t r ib u t io n  o f  AGI. Of s p e c ia l in t e r e s t  i s  w ha t 

a f f e c t s  th e  incom e d is t r ib u t io n ,  and how i t  can be fo re c a s t.  The most 

im p o r ta n t d e te rm in a n ts  o f  incom e d i s t r i b u t i o n  a re  i n s t i t u t i o n a l  in  

n a tu re ,  and a re  v e ry  d i f f i c u l t ,  i f  n o t im p o s s ib le  to  c a p tu re  i n  an 

econom etric  model. I t  was hypo thes ized  th a t  some c y c l i c a l  and s e c u la r  

econom ic v a r ia b le s  have an e f fe c t  on th e  Lorenz curve param eters. The 

v a r ia b le s  th o u g h t to  have an e f f e c t  a re  th e  unem ploym ent r a te ,  th e  

i n f l a t i o n  r a te ,  and th e  percen t o f  personal income made up o f  in te re s t  

and d iv id e n d s .

A h ig h e r unemployment r a te  w o u ld  be e x p e c te d  t o  make th e  incom e 

d i s t r i b u t i o n  more u n e q u a l. The p e o p le  h o ld in g  on to  t h e i r  jo b s  w i l l  

con tinue  e a rn in g  t h e i r  usua l incom es, w h i le  th o se  l a i d  o f f  w i l l  have

th e  incom e s c a le .
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s i g n i f i c a n t  incom e c u ts *  F u r th e rm o re , these  e f f e c t s  w i l l  be most 

pronounced a t  the  lo w e r  end o f  th e  incom e d i s t r i b u t i o n  because most 

l a y o f f s  occu r a t  the  low  end o f  the  wage sca le , and th e  la id  o f f  person 

w i l l  most l i k e l y  end up i n  th e  lo w e r incom e v e n t i l e s .  Thus, a h ig h e r  

unemploym ent ra te  would be expected to  have a p o s it iv e  in f lu e n c e  on th e  

e f f ic ie n c y  parameter and a n e g a tive  in f lu e n c e  on th e  o th e r  th re e .  The 

r e g r e s s io n  r e s u l t s  a re  shown in  ta b le  C.3* The unemployment ra te  had 

th e  expected s ig n s  f o r  parameter "a "  except f o r  household s iz e  two where 

th e  c o e f f i c ie n t  was n e a r ly  z e ro . The s ig n s  w e re  c o r r e c t  on th e  

d i s t r i b u t i o n  p a ra m e te r e x ce p t f o r  household s iz e  one. The s ig ns  were 

a l l  as expected f o r  the  s u b s t i tu t io n  param eter. However, the  s igns were 

no t as e x p e c te d  f o r  th e  r e t u r n s - t o - s c a le  p a ra m e te r, o f f s e t t i n g  th e  

e f fe c t  from  the  e f f ic ie n c y  param eter.

The percen t o f  income mede up o f  in te r e s t  and d iv ide nds  i s  measured 

i n  th e  aggregate, not a cco rd in g  to  income v e n t i le .  So, w h ile  i t  i s  tru e  

t h a t  some lo w e r  incom e h o u s e h o ld s , such as those headed by r e t ir e e s ,  

have a la rg e  share o f t h e i r  income from  asse ts , the  aggregate n a tu re  o f 

th e  v a r i a b l e  means t h a t  i t  i s  m e a s u rin g  incom e w h ic h  i s  a c c ru in g  

p r im a r i ly  to  households i n  th e  upper v e n t i l e s .  Thus, an in c re a s e  i n  

t h i s  v a r ia b le  w i l l  te n d  to  e x a c e rb a te  th e  in e q u a l i t y  o f  th e  income 

d i s t r i b u t i o n  as a w h o le . The in f lu e n c e  on p a ra m e te r  a s h o u ld  be 

p o s i t i v e ,  and on p a ra m e te r v ,  i t  shou ld  be n e g a tive . These s igns a re  

indeed th e  r e s u lts  o f  the  re g re s s io n  e qu a tions , except f o r  pa ram e te r v , 

h o u s e h o ld  s iz e s  one and s ix .  More income in  th e  form  o f in te r e s t  and 

d iv id e n d s  w i l l  tend  to  make th e  lo w e r  end o f  th e  d i s t r i b u t i o n s  m ore 

e q u a l,  s in c e  i t  b r in g s  up th e  income o f r e t i r e e s  more to  th e  le v e ls  o f  

the  w o rk in g  poor. A t th e  same tim e  th e  uppe r end w i l l  be made more
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une qua l as th e  h igh  asset dominated incomes p u l l  fu r th e r  away from high 

ea rned  in com e s. T h e re fo re  th e  e x p e c te d  s ig n  f o r  t h i s  v a r ia b le  on 

param eter d i s  p o s it iv e ,  as th e  d is t r ib u t io n  becomes more skewed towards 

th e  uppe r end, w h ile  f o r  parameter p, th e re  i s  no a p r io r i  e x p e c ta tio n , 

as th e  two ends a re  changing i n  o p p o s ite  d i r e c t io n  i n  te rm s  o f  t h e i r  

e q u a l i t y .  A l l  th e  e s t im a te d  c o e f f i c ie n t s  f o r  p a ra m e te r s have the 

expected s ig n , w h ile  parameter p has one z e ro ,  fo u r  p o s i t i v e ,  and one 

n e g a tive  c o e f f ic ie n t .

The i n f l a t i o n  r a te  i s  e x p e c te d  t o  in f lu e n c e  the  d is t r ib u t io n  o f 

income because, due to  in s t i t u t io n a l  fa c to rs ,  some incomes a re  f ix e d ,  or 

no t t ie d  i n  any way to  th e  genera l p r ic e  le v e l .  These incomes w i l l  tend 

to  f a l l  behind i n  in f la t io n a r y  p e r io d s ,  m aking  th e  d i s t r i b u t i o n  more 

skewed (assuming th a t  persons on f ix e d  incomes a ls o  occupy the  low er end 

o f  the  d is t r ib u t io n ) .  W hile  i t  i s  t ru e  th a t  the  d is t r ib u t io n  would a ls o  

become more skewed i n  d is in f la t io n a r y  p e rio d s , no such pe riods  occurred  

d u r in g  th e  sample . At a s ta b le  p r ic e  le v e l ,  f ix e d  and indexed  incom es 

w i l l  n o t change r e l a t i v e  to  each o th e r ,  so a more equal d is t r ib u t io n  

w ould be expected. Thus the  expected in f lu e n c e  on p a ra m e te rs  a and v 

are  p o s i t iv e  and n e g a tive , re s p e c t iv e ly .  They tu rned  o u t to  be p o s it iv e  

f o r  both  (excep t f o r  parameter a, household s iz e  1 ) .  To the  e x te n t th a t  

f ix e d  incomes a re  a t  the  lo w e r end o f  the d is t r ib u t io n ,  one would expect 

th e  i n f l a t i o n  r a te  to  in f lu e n c e  param eters s and p i n  a n eg a tive  way. 

T h is  tu rn s  o u t to  be th e  case , w i th  one s t a t i s t i c a l l y  i n s ig n i f i c a n t  

e xc e p tio n .

The e xp e c ta tio n s  o f  the  s igns  i n  genera l were p re t ty  much borne out 

by th e  r e g r e s s io n s ,  e xce p t f o r  th e  s ig n s  on th e  r e t u r n s - t o - s c a le  

p a ra m e te r, v . O nly th e  s h a re  o f  incom e i n  d iv id e n d s  and i n t e r e s t
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in f lu e n c e s  v in  th e  expected d ire c t io n .  Even th e  h is t o r ic a l  t im e -s e r ie s  

a re  somewhat p a ra d o x ic a l in  t h a t  " a "  and v e x h ib i t  trends  which send 

c o n f l ic t in g  s ig n a ls  about changes i n  th e  o v e ra l l e q u a lity  o f th e  incom e 

d is t r ib u t io n .

The unemployment ra te  and in f l a t i o n  ra te  have both been r is in g  over 

the  sample p e rio d , and a re  most re s p o n s ib le  f o r  e x p la in in g  th e  tren ds  o f  

th e  p a ram e te rs . These r e s u lts  a re  no t in c o n s is te n t  w ith  the  co n c lu s io n  

drawn i n  Chapter 2 , w ith  the  p o s s ib le  e x c e p tio n  o f  th e  i n f l a t i o n  r a te  

w h ic h  d id  n o t have a s t a t i s t i c a l l y  s ig n i f ic a n t  e f fe c t  on th e  param eters 

i n  th e  fu n c t io n a l form used th e r e .  A g a in  h e re , i t  i s  in t e r e s t in g  t o  

n o te  th e  d if fe re n c e s  i n  income d is t r ib u t io n  among th e  v a r io u s  household 

s iz e s . S in g le  person h o u s e h o ld s  seem to  be th e  m ost d iv e rs e ,  w h i le  

households o f  f iv e  seem to  have the  most un ifo rm  incomes.
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TABLE C.l

ESTIMATION RESULTS OF THE CES INCOME DISTRIBUTION MODEL.

YEAR 1967 HH SIZE 1 I YEAR 1967 HH SIZE 2 : YEAR 1967 HH SIZE 3
RSQ 0.9997RBARSQ0 9997 ! RSQ 0.9997RBARSQ0. 9996 ! RSQ 0.9998RBARSQ0. 9997
RHO 0.9824AAPE 0. 9773 : RHO 0.6756AAPE 0. 8384 SRHO 0.6241 AAPE 0. 7295
81 -0.9131 T-STAT-31. 39 : Bl -l. 1401 T-STAT-47. 10 ! Bl -1.3477T-STAT-61. 32
B2 06338T-STAT 17 31 : B2 0.6096T-STAT 24. 83 ! B2 0.5729T-STAT 28. 81
B3 0.7312T-STAT 26. 82 ! B3 0.6005T-STAT 24. 03 : B3 0.5552T-STAT 27. 08
B4 -0.0228 T-STAT —6. 68 : B4 -0.0375T-STAT-11. 18 : B4 -O.0379T-STAT-15 15

YEAR 1967 HH SIZE 4 5 YEAR 1967 HH SIZE 5 1YEAR 1967 HH SIZE 6
RSQ 0.9998RBARSQ0. 9997 : RSQ 0.9993RBARSQ0. 9992 ! RSQ 0.9989RBARSQ0. 9987
RHO 0.5662AAPE 0. 6192 i RHO 0.6736AAPE 1.0601 1RHO 0.7160AAPE 1. 4023
B1 -1.4634 T-STAT-59. 90 i Bl -1.4793T-STAT-37. 01 1Bl -1.4476T-STAT-29. 31
B2 0.5411 T-STAT 24. 90 : B2 0.5219T-STAT 14. 55 : B2 0.5435T-STAT 12. 49
B3 0.5132T-STAT 22. 74 : B3 0.4873T-STAT 12. 98 I! B3 0.5029T-STAT 10. 98
B4 -0.0409 T-STAT-15. 02 1 B4 -0.0442T-STAT -9. 64 II B4 -0.0424T-STAT -7. 74

YEAR 1968 HH SIZE 1 t YEAR 1968 HH SIZE 2 ! YEAR 1968 HH SIZE 3
RSQ 0.9997RBARSQ0. 9997 J RSQ 0.9998RBARSQ0. 9997 ii RSQ 0.9999RBARSQ0. 9998
RHO 0.6161 AAPE 1. 0615 : RHO 0.6921 AAPE 0. 7039 !: RHO 0.5826AAPE 0. 5173
01 -0.9001 T-STAT-30. 35 : bi -l. 1321 T-STAT-50. 93 I! Bl -1.3675T-STAT-73. 33
B2 0.6497T-STAT 17. 77 : B2 0.6033T-STAT 26. 03 i! B2 0.5250T-STAT 28. 99
B3 0.7408T-STAT 26. 20 ; B3 0.5881 T-STAT 24. 78 1! B3 0.5055T-STAT 27. 15
B4 -0.0218T-STAT -6. 08 : B4 -0.0400T-STAT-12. 18 I B4 -0.0453T-STAT-18. 56

YEAR 1968 HH SIZE 4 ! YEAR 1968 HH SIZE 5 ! YEAR 1968 HH SIZE 6
RSQ 0.9997 RBARSQ0. 9997 1 RSQ 0.9989RBARSQ0. 9987 1I RSQ 0.9983RBARSQ0. 9980
RHO 0.5864 AAPE 0. 5778 ! RHO 0.7552AAPE 1. 3099 j! RHO 0.7828AAPE 1. 6547
B1 -1.4563T-STAT-56. 31 ! Bl -1.4442T-STAT-26. 46 it Bl -1.4131 T-STAT-20. 87
B2 0.5126T-STAT 21. 29 : B2 0.5325T-STAT 10. 36 !! B2 0.5595T-STAT 8. 80
B3 0.4852T-STAT 19. 60 1 B3 0.4962T-STAT 9. 51 !! B3 0.5211 T-STAT 8. 05
B4 -0.0459T-STAT-14. 47 S B4 -0.0437T-STAT -6. 55 !1 B4 -0.0406T-STAT -4. 95

YEAR 1969 HH SIZE 1 ; YEAR 1969 HH SIZE 2 1 YEAR 1969 M4 SIZE 3
RSQ 0.9997RBARSQ0. 9996 i RSQ 0.9996RBARSQ0. 9996 !1 RSQ 0.9998RBARSQ0. 9998
RHO 0.6439AAPE 1. 0965 : RHO 0.7301 AAPE 0. 8282 1 RHO 0.7367AAPE 0. 6008
B1 -0.8879T-STAT-29. 19 ! Bl -1. 1294T-STAT-39. 81 ! Bl -1.3381 T-STAT-61. 57
B2 0.6710T-STAT 18. 06 : B2 0.6175T-STAT 21. 09 !: B2 0.5637T-STAT 27. 13
B3 0.7629T-STAT 25. 86 1 B3 0.6152T-STAT 20. 41 !! B3 0.5527T-STAT 25. 77
B4 -0.0189 T-STAT -4. 99 I B4 -0.0357T-STAT -8. 61 !! B4 -0.0390T-STAT-14. 06

YEAR 1969 HH SIZE 4 ! YEAR 1969 HH SIZE 5 ! YEAR 1969 HH SIZE 6
RSQ 0.9999RBARSQ0. 9998 ! RSQ 0.9993RBARSQ0. 9992 : RSQ 0.9990RBARSQ0. 9988
RHO 0.4483AAPE 0. 4131 : RHO 0.7571 AAPE 1. 0431 : RHO 0.7894AAPE 1. 2610
Bl -1.4496T-STAT-72. 51 : bi -l. 4550T-STAT-32. 33 : Bi -l. 4047T-STAT-25. 45
B2 0.5418T-STAT 29. 57 ! B2 0.5265T-STAT 12. 61 ! B2 0.5598T-STAT 10. 64
B3 0.5209T-STAT 27. 67 : B3 0.4971 T-STAT 11. 48 : B3 0.5241 T-STAT 9. 81
B4 -0.0404 T-STAT-17. 16 ; B4 -0. 0436T-STAT -7. 95 ! B4 -0.0406T-STAT -5. 89

YEAR 1970 HH SIZE 1 ! YEAR 1970 HH SIZE 2 : YEAR 1970 HH SIZE 3
RSQ 0.9997RBARSQ0. 9996 : RSQ 0.9998RBARSQ0. 9997 : RSQ 0.9999RBARSQ0. 9998
RHO 0.6530AAPE 1. 1421 : RHO 0.7147AAPE 0. 7462 I RHO 0.6732AAPE 0. 5654
Bl -0.9238T-STAT-31. 48 J Bl -I. 1153T-STAT-50. 19 i Bl -1.3107T-STAT-71. 13
B2 0.6773T-STAT 19. 81 : B2 0.6634T-STAT 30. 82 : B2 0.6215T-STAT 38. 05
B3 0.7667 T-STAT 27. 96 ; B3 0.6628T-STAT 29. 66 1 B3 0.6161 T-STAT 35. 92
B4 -0.0175 T-STAT -5. 16 { B4 -0.0287T-STAT -9. 98 I B4 -0.0303T-STAT-14 70



TABLE C . l  (c o n t in u e d )

YEAR 1970 HH SIZE 4 YEAR 1970 HH SIZE 9 1 YEAR 1970 HH SIZE 6
RSQ 0.9999 RBARSQ0. 9999 ! RSQ 0.9998RBARSQ0. 9997 1 RSQ 0.9999RBARSQ0. 9994
RHO 0.9032AAPE ' 0. 3734 i RHO 0.9890AAPE 0. 6868 : RHO 0.6904AAPE 0. 9193
Bl -1.4176T-STAT-88. 33 t Bl -1.3709T-STAT-90. 98 S Bl -1.3967T-STAT-34. 04
B2 0.9969T-STAT 44. 06 t B2 0.6119T-STAT 26. 96 : B3 0.6014T-STAT 16. 60
B3 0.9622T-STAT 40. 80 : B3 0.9939T-STAT 24. 63 I B3 0.3771T-STAT 13. 36
B4 -0.0329T-STAT-19. 69 ! B4 -0.0319 T-STAT-11. 31 t B4 -0.0343T-STAT -7. 31

YEAR 1971 HH SIZE 1 1YEAR 1971 HH SIZE 2 t YEAR 1971 HH SIZE 3
RSQ 0.9997RBARSQ0. 9997 1RSQ 0.9998RBARSQ0. 9998 1 RSQ 0.9999RBARSQ0. 9998
RHO 0.6727AAPE 1. 1168 t RHO 0.7103AAPE 0. 6622 : RHO 0.7064AAPE 0. 3297
Bl -0.9049T-STAT-33. 02 i Bl -I. 1341 T-STAT-92. 96 : bi -l. 3063T-STAT-70. 24
B2 0.6972T-STAT 22. 19 t B2 0.6493T-STAT 30. 69 t B2 0.6219T-STAT 36. 83
B3 0. 7787T-STAT 30. 31 : B3 0.6494T-STAT 29. 33 ! B3 0.6147T-STAT 34. 80
B4 -0.0164T-STAT -9. 16 ! B4 -0.0308T-STAT-10. 66 S B4 -0.0308T-STAT-14. 20

YEAR 1971 HH SIZE 4 1YEAR 1971 HH SIZE 9 : YEAR 1971 HH SIZE 6
RSQ 0.9999RBARSQ0. 9999 1RSQ 0.9998RBARSQ0. 9997 I RSQ 0.9994RBARSQ0. 9993
RHO 0.4479AAPE 0. 3337 1RHO 0.9898AAPE 0. 3932 : RHO 0.7630AAPE 0. 9330
Bl -1.3947T-STAT-99. 99 I Bl -I. 3986T-STAT-34. 74 ! Bl -1.3713T-STAT-33. 16
B2 0.9939T-STAT 48. 64 1B2 0.6026T-STAT 27. 72 I B2 0.3733T-STAT 19. 09
B3 0.9820T-STAT 49. 49 t B3 0.9879T-STAT 23. 32 1 B3 0.3337T-STAT 13. 83
B4 -0.0332T-STAT-21.80 1B4 -0.0331 T-STAT-12. 03 1 B4 -0.0373T-STAT -7f 49

YEAR 1972 HH SIZE 1 I YEAR 1972 HH SIZE 2 i YEAR 1972 HH SIZE 3
RSQ 0.9997RBARSQ0. 9997 t RSQ 0.9998RBARSQ0. 9998 i RSQ 0.9998RBARSQ0. 9998
RHO 0.6433AAPE 1.0987 } RHO 0.7288AAPE 0. 6340 ! RHO 0.7061AAPE 0. 9718
Bl -0.9030T-STAT-32.70 I Bl -1. 1399T-STAT-32. 79 i Bl -I. 3083T-STAT-62. 43
B2 0.6920T-STAT 21. 91 t B2 0.6434 T-STAT 29. 90 ; B2 0.6132T-STAT 32. 12
B3 0.7823T-STAT 29. 98 i B3 0.6400T-STAT 28. 43 I B3 0.6066T-STAT 30. 32
B4 -0.0198T-STAT -4. 79 ! B4 -0.0317T-STAT-10. 34 1 B4 -0. 0319T-STAT-12. 90

YEAR 1972 HH SIZE 4 ! YEAR 1972 HH SIZE 9 1 YEAR 1972 HH SIZE 6
RSQ 0.9999RBARSQ0. 9999 1RSQ 0.9997RBARSQ0. 9996 1 RSQ 0.9993RBARSQ0. 9994
RHO 0.4328AAPE 0. 3393 t RHO 0.7042AAPE 0. 7314 i RHO 0.7843AAPE 0. 8918
Bl -1.3971 T-STAT-93. 72 ! Bl -1.4061 T-STAT-44. 11 1 Bl -1.3337T-STAT-33. 32
B2 0.9941 T-STAT 46. 09 i B2 0.9832T-STAT 20. 93 I B2 0.3910T-STAT 19. 88
B3 0.9820T-STAT 42. 81 1B3 0.9617T-STAT 19. 09 i B3 0.3690T-STAT 14. 63
B4 -0.0331 T-STAT-20. 49 1B4 -0.0399T-STAT-10. 03 1 B4 -0.0337T-STAT -7. 32

YEAR 1973 HH SIZE 1 t YEAR 1973 HH SIZE 2 1 YEAR 1973 HH SIZE 3
RSQ 0.9997RBARSQ0. 9997 1RSQ 0.9997RBARSQ0. 9997 J RSQ 0.9998RBARSQ0. 9998
RHO 0.6948AAPE 1. 0873 : RHO 0.7277AAPE 0. 7887 I RHO 0.6327AAPE 0. 6166
Bl -0.8863T-STAT-34. 21 t Bl -1. 1234T-STAT-43. 63 f Bl -1.2819T-STAT-63. 31
B2 0.7199T-STAT 24. 97 B2 0.6691 T-STAT 28. 17 : B2 0.6463T-STAT 37. 14
B3 0.7961 T-STAT 32. 69 SB3 0.6691 T-STAT 26. 77 : B3 0.6428T-STAT 34. 76
B4 -0.0149T-STAT -4.84 5B4 -0.0283T-STAT -8. 90 { B4 -0.0274T-STAT-12. 71

YEAR 1973 HH SIZE 4 i YEAR 1973 HH SIZE 9 i YEAR 1973 HH SIZE 6
RSQ 0.9999RBARSQ0. 9999 ! RSQ 0.9998RBARSQ0. 9997 i RSQ 0.9993RBARSQ0. 9994
RHO 0.4308AAPE 0. 3923 >RHO 0.9449AAPE 0. 3797 t RHO 0.7912AAPE 0. 9018
Bl -1.4073T-STAT-82. 92 i Bl -1.3329T-STAT-31. 71 J Bl -1.3200T-STAT-33. 22
B2 0.9968T-STAT 41. 93 { B2 0.6347T-STAT 29. 22 ! B2 0.6348T-STAT 17. 92
B3 0.9913T-STAT 38. 81 SB3 0.6219T-STAT 27. 31 : B3 0.6141 T-STAT 16. 49
B4 -0.0319T-STAT-17.91 i B4 -0.0290T-STAT-11. 07 1 B4 -0.0301 T-STAT -6. 64



TABLE C . l  (c o n tin u e d )

YEAR 1974 HH SIZE 1
RSQ 0. 9997 RBARSQ 0. 9997 !
RHO 0. 6528 AAPE 1. 0502 i
B1 -O. 8894 T-STAT -34. 73 }
B2 0. 7143 T-STAT 25. 19 I
B3 0. 7953 T-STAT 32. 58 t
B4 -O. 0145 T-STAT -4. 78 I

YEAR 1974 HH SIZE 2
RSQ 0. 9998 RBARSQ 0. 9997
RHO 0. 7177 AAPE 0. 7683
B1 -1. 1312 T-8TAT -46. 96
B2 0. 6564 T-STAT 28. 17
B3 0. 6566 T-STAT 26. 65 
B4 -0. 0293 T-STAT -9. 22

! YEAR 1974 HH SIZE 3
I RSQ 0. 9997 RBARSQ 0. 9997
! RHO 0. 7146 AAPE 0. 8185
i B1 -1. 2651 T-STAT -48. 53
■ B2 0. 6370 T-STAT 27. 82
t B3 0. 6405 T-STAT 26. 13
t B4 -0. 0282 T-STAT -9. 61

YEAR 1974 HH SIZE 4 !
RSQ 0. 9999 RBARSQ 0. 9999 I
RHO 0. 6034 AAPE 0. 4839 !
B1 -1. 3828 T-STAT -74. 06 I
B2 0. 6004 T-STAT 37. 96 i
B3 0. 5973 T-STAT 35. 36 I
B4 -0.0315 T-STAT -15.93 I

YEAR 1974 HH SIZE 5
RSQ 0. 9999 RBARSQ 0. 9999
RHO 0. 4171 AAPE 0. 3767
Bl -1. 3556 T-STAT -72. 31
B2 0. 5941 T-STAT 36. 24 
B3 0. 5859 T-STAT 33. 45 
B4 -O. 0336 T-STAT -15. 95

I YEAR 1974 HH SIZE 6
S RSQ 0. 9997 RBARSQ 0. 9996
t RHO 0. 7003 AAPE 0. 7333
I B1 -1.3188 T-STAT -41.89
t B2 0. 6195 T-STAT 22. 54
S B3 0. 6025 T-STAT 20. 51
t B4 -O. 0320 T-STAT -9. 10

YEAR 1975 HH SIZE 1 I
RSQ 0. 9997 RBARSQ 0. 9996 I
RHO O. 6693 AAPE 1. 1107 I
B1 -O. 8758 T-STAT -31. 17 I
B2 0. 7432 T-STAT 24. 30 I
B3 O. 8163 T-STAT 29. 80 »
B4 -0.0119 T-STAT -3.43 S

YEAR 1975 HH SIZE 2 
RSQ 0. 9996 RBARSQ 0. 9996 
RHO O. 7643 AAPE 0. 9555 
B1 -1. 0984 T-STAT -36. 70 
82 0.6757 T-STAT 23.11 
B3 0. 6788 T-STAT 21. 91 
B4 -O. 0271 T-STAT -6. 73

i YEAR 1975 HH SIZE 3
I RSQ 0. 9997 RBARSQ 0. 9996
i RHO 0. 7217 AAPE O. 9018
{ B1 -1. 2269 T-STAT -44. 39
I B2 0. 6543 T-STAT 27. 50
t B3 O. 6693 T-STAT 25. 95
{ B4 -O. 0251 T-STAT -8. 25

YEAR 1975 HH SIZE 4 t
RSQ O. 9998 RBARSQ 0. 9998 I
RHO 0. 6916 AAPE 0. 6356 I
SI -1.3340 T-STAT -58.05 J
B2 0.6187 T-STAT 31.29 I
B3 0. 6222 T-STAT 29. 07 1
B4 -0.0293 T-STAT -11.56 I

YEAR 1975 HH SIZE 5
RSQ 0. 9998 RBARSQ 0. 9998
RHO 0. 4727 AAPE 0. 5261
*1 -1. 3084 T-STAT -62. 78
B2 0. 6142 T-STAT 34.37
B3 O. 6108 T-STAT 31. 83
B4 -O. 0315 T-STAT -13. 96

I YEAR 1975 HH SIZE 6
t RSQ O. 9999 RBARSQ 0. 9999
I RHO 0. 3500 AAPE 0. 3151 
t B1 -1. 2650 T-STAT -71. 81
t B2 O. 6123 T-STAT 38. 26 
I B3 0. 6061 T-STAT 35. 41 
I B4 -0.0332 T-STAT -15.66

YEAR 1976 HH SIZE 1 1YEAR 1976 HH SIZE 2 1 YEAR 1976 HH SIZE 3
RSQ 0.9997RBARSQ0. 9996 1RSQ 0.9996RBARSQ0. 9995 1 RSQ0.9996RBARSQ0. 9995
RHO 0.6751 AAPE 1. 1106 1RHO 0.7672AAPE 0. 9663 1 RHO0.7687AAPE 0. 9484
Bl -0.8761 T-STAT-32.02 1! Bl -1. 1037T-STAT-34. 00 1 Bl -1.2295T-STAT-38. 85
B2 0.7565T-STAT 26. 13 1B2 0.6642T-STAT 20. 75 : B2 0.6546T-STAT 23. 57
83 0.8225T-STAT 31.07 11 B3 0.6701 T-STAT 19. 72 : B3 0.6640T-STAT 22. 15
B4 -0.0112T-STAT -3.39 11 B4 -0.0283T-STAT -6. 33 I B4 -0.0260T-STAT -7. 26

YEAR 1976 HH SIZE 4 11 YEAR 1976 HH SIZE 5 : YEAR 1976 HH SIZE 6
RSQ 0.9997RBARSQ0. 9996 1t RSQ 0.9999RBARSQ0. 9999 1 RSQ0.9999RBARSQ0. 9998
RHO 0.7859AAPE 0. 7442 11 RHO 0.3666AAPE 0. 4550 i RHO0.4301 AAPE 0. 4280
Bl -1.3473T-STAT-46. 42 11 Bl -1.3188T-STAT-71. 90 ! Bl -1.2335T-STAT-61. 99
B2 0.5933T-STAT 23. 26 !1 B2 0.6076T-STAT 37. 98 1 B2 0.6597T-STAT 37. 70
B3 0.6007T-STAT 21. 88 1t B3 0.6024T-STAT 35. 21 1 B3 0.6492T-STAT 35. 72
B4 -0.0320T-STAT -9. 64 !! B4 -0.0324T-STAT-15. 82 I B4 -0.0277T-STAT-12. 57

YEAR 1977 W SIZE 1 1 YEAR 1977 HH SIZE 2 t YEAR 1977 HH SIZE 3
RSQ 0.9993RBARSQ0. 9992 1 RSQ 0.9994RBARSQ0. 9993 S RSQ0.9993RBARSQ0. 9991
RHO 0.4166AAPE 1.4776 : RHO 0.6250AAPE 0. 9937 1 RHO0.7280AAPE 1. 1527
Bl -0.8489T-STAT-20. 35 1 Bl -1. 1282T-STAT-29. 58 J Bl -1.2274T-STAT-28. 94
B2 0.8144T-STAT 18. 37 : B2 0.6452T-STAT 16. 86 1 B2 0.6602T-STAT 17. 45
B3 0.8511 T-STAT 20. 77 t B3 0.6454T-STAT 15. 85 i B3 0.6590T-STAT 15. 97
84 -0.0079T-STAT -1. 53 t B4 -0.0315T-STAT -5. 75 1 B4 -0.0269T-STAT -5. 34
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TABLE C.1 (c o n t in u e d )

YEAR 1977 HH SZ2E 4 1YEAR 1977 HH SIZE 5 I YEAR 1977 HH SIZE 6
RSQ 0.9998RBARSQ0. 9997 i RSQ 0.9984RBARSQ0. 9981 ! RSQ 0.9997RBARSQ0. 9997
RHO 0.5934AAPE 0. 6279 11RHO 0.6532AAPE 1. 4338 : RHO 0.4906AAPE 0. 6292
BI -1.3790T-STAT-92. 79 BI -1.4080T-STAT-20. 12 i BI -1.2248T-STAT-44. 22
B3 0.5976T-STAT 26. 71 B2 0.5426T-STAT 8. 99 : B2 0.6324T-STAT 25. 03
B3 0.5859T-STAT 24. 93 ?B3 0.4793T-STAT 7. 52 : B3 0.6077T-STAT 22. 28
B4 -0.0336 T-STAT-11. 84 : B4 -0.0495T-STAT -6. 46 ! B4 -0.0347T-STAT-10. 19

YEAR 1978 HH SIZE 1 a• YEAR 1978 HH SIZE 2 ! YEAR 1978 HH SIZE 3
RSQ 0.9993RBARSQ0. 9992 «RSQ 0.9997RBARSQ0. 9996 * RSQ 0.9995RBARSQ0. 9994
RHO 0.4494AAPE 1. 4484 i RHO 0.5529AAPE 0. 8088 f RHO 0.6686AAPE 0. 9702
BI -0.8516T-STAT-20. 78 1BI -1. 1119T-STAT-37. 38 1BI -1.2274T-STAT-34. 15
B2 0.8195T-STAT 19. 19 i B2 0.6604T-STAT 22. 21 i B2 0.6386T-STAT 19. 68
B3 0.8999T-STAT 21. 08 t B3 0.6546T-STAT 20. 69 ! B3 0.6468T-STAT 18. 37
B4 -0.0072T-STAT -1. 40 i B4 -0.0306T-STAT -7. 23 : B4 -0.0286T-STAT -6. 59

YEAR 1978 HH SIZE 4 i YEAR 1978 HH SIZE 5 ! YEAR 1978 HH SIZE 6
RSQ 0.9995RBARSQ0. 9994 i RSQ 0.9998RBARSQ0. 9997 i RSQ 0.9998RBARSQ0. 9998
RHO 0.7941 AAPE 0. 8949 I RHO 0.4318AAPE 0. 5939 ! RHO 0.1589AAPE 0. 4743
BI -I. 4081 T-STAT-36. 80 i BI -1.3716T-STAT-52. 55 f BI -1.2856T-STAT-61. 66
B2 0.9658T-STAT 17. 16 { B2 0.5801 T-STAT 25. 94 ! B2 0.6022T-STAT 32. 50
B3 0.9918T-STAT 19. 96 i B3 0.9904T-STAT 23. 12 : B3 0.5847T-STAT 29. 98
B4 -0.0380T-STAT -8. 88 i B4 -0.0390T-STAT-13. 68 : B4 -0.0362T-STAT-15. 02

YEAR 1979 HH SIZE 1 t YEAR 1979 HH SIZE 2 i YEAR 1979 HH SIZE 3
RSQ 0.9993 RBARSQ0. 9992 I RSQ 0.9998RBARSQ0. 9998 1RSQ 0.9998RBARSQ0. 9997
RHO 0.6186AAPE 1. 3191 i RHO 0. AAPE 0. 5681 : RHO 0.6573AAPE 0. 6566
BI -0.9244T-STAT-23. 17 t BI -1.0913T-STAT-49. 64 JBI -1.2243T-STAT-49. 42
BS 0.7409T-STAT 17. 46 I B2 0.6943T-STAT 28.70 1B2 0.6295T-STAT 27. 29
B3 0.7911 T-STAT 18. 48 i B3 0.6461T-STAT 27. 63 i B3 0.6289T-STAT 26. 19
B4 -0.0140T-STAT -2. 41 t B4 -0.0323T-STAT -9. 86 I B4 -0.0313T-STAT-10. 19

YEAR 1979 HH SIZE 4 »i YEAR 1979 HH SIZE 5 i YEAR 1979 HH SIZE 6
RSQ 0.9998RBARSQ0. 9998 sRSQ 0.9998RBARSQ0. 9998 • RSQ 0.9999RBARSQ0. 9999
RHO 0.9923AAPE 0. 9433 i RHO 0.2270AAPE 0. 4436 ! RHO 0.2379AAPE 0. 3581
BI -1.3539T-STAT-63. 83 •»BI -1.2923T-STAT-65. 53 SBI -1. 1862T-STAT-73. 24
B2 0.9892T-STAT 31. 62 i B2 0.6229T-STAT 36. 80 SB2 0.6371 T-STAT 41. lO
B3 0.9826T-STAT 30. 43 i B3 0.6137T-STAT 35. 28 t B3 0.6286T-STAT 38. 82
B4 -0.0346T-STAT-14. 63 ' B4 -0.0313T-STAT-14. 68 ! B4 -0.0321 T-STAT-14. 97

YEAR 1980 HH SIZE 1 i YEAR 1980 HH SIZE 2 I YEAR 1980 HH SIZE 3
RSQ 0.9994RBARSQ0. 9993 i RSQ 0.9998RBARSQ0. 9998 ! RSQ 0.9996RBARSQ0. 9999
RHO 0.6493AAPE 1. 3041 ( RHO 0.9299AAPE 0. 5557 8RHO 0.7227AAPE 0. 8587
BI **0.8729T-STAT-23. 36 i BI -1.0671 T-STAT-49. 20 5BI -1. 1659T-STAT-36. 70
B2 0.7702T-STAT 19. 90 j B2 0.6664T-STAT 29. 95 I B2 0.6516T-STAT 22. 00
B3 0.8169T-STAT 20. 27 ii B3 0.6607T-STAT 28. 99 JB3 0.6544T-STAT 21. 18
B4 -0.0119T-STAT -2. 19 i B4 -0.0309T-STAT -9. 72 SB4 -0.0294T-STAT -7. 43

YEAR 1980 HH SIZE 4 t• YEAR 1980 HH SIZE 5 i YEAR 1980 HH SIZE 6
RSQ 0.9998RBARSQ0. 9997 i RSQ 0.9999RBARSQ0. 9999 ! RSQ 0. nnnnTTTO RBARSQ0. 9998
RHO 0.6011 AAPE 0. 6293 i RHO 0. 1003AAPE 0. 3651 : RHO 0.4103AAPE 0. 4599
BX -1.3283T-STAT-54. 79 i BI -1.2943T-STAT-78. 54 ! BI -1. 1433T-STAT-54. 66
B2 0.9909T-STAT 28. 44 : B2 0.6034T-STAT 41. 60 sB2 0.6871 T-STAT 36. 14
B3 0., 9881 T-STAT 27. 67 i B3 0.9998T-STAT 40. 00 : B3 0.6751 T-STAT 35. 18
B4 -0,0346T-STAT-13. 24 f B4 -0.0347T-STAT-18. 01 ! B4 -0.0256T-STAT-10. 34

-  233 -



TABLE C . l  (c o n t in u e d )

YEAR 2981 HH SIZE 1 
RSQ 0. 9995 RBARSQ O. 9994
RHO 0.6496 AAPE 1.2166 .
Bi —0. 8382 T-STAT -23. 68 !
B2 0. 7843 T-STAT 20. 43 I
B3 0. 8237 T-STAT 20. 68 i
84 -0. 0110 T-STAT -2. 03 !

YEAR 1981 HH SIZE 4
RSQ 0. 9997 RBARSQ 0. 9996 !
RHO 0.6313 AAPE 0.6843 i
Bl -1. 2874 T-STAT -43. 14 I
B2 0. 6060 T-STAT 23. 13 !
B3 0. 6072 T-STAT 22. 37 5
B4 -0. 0331 T-STAT -9. 79 I

YEAR 1981 HH SIZE 2 
RSQ 0. 9998 RBARSQ 0. 999B 
RHO 0. 3296 AAPE 0. 3339 
Bl -1.0478 T-STAT -46. 14 
B2 0. 6786 T-STAT 29. 29 
B3 0. 6731 T-STAT 28. 33 
B4 -0. 0292 T-STAT -8. 84

YEAR 1981 HH SIZE 3
RSQ 0. 9998 RBARSQ 0. 9998 
RHO 0. 2498 AAPE 0. 4483
Bl -1.2804 T-STAT -63.32
B2 0. 6023 T-STAT 33. 83
B3 0. 3984 T-STAT 32. 66 
B4 -O. 0342 T-STAT -14. 73

I YEAR 1981 HH SIZE 3
i RSQ 0. 9993 RBARSQ 0. 9994
I RHO 0. 7063 AAPE 0. 9334
! Bl -1. 1319 T-STAT -30. 67
I B2 0. 6363 T-STAT 18. 33
I B3 0. 6628 T-STAT 17. 65
! B4 -O. 0286 T-STAT -5. 82

! YEAR 1981 HH SIZE 6
5 RSQ 0. 9999 RBARSQ 0. 9998
i RHO 0. 1237 AAPE 0. 4188
! Bl -1. 1342 T-STAT -64. 86
I B2 0. 6956 T-STAT 46. 70
I B3 0. 6829 T-STAT 46. 33
,* B4 -0. 0247 T-STAT -13. 43

-  234 -



TABLE C. 2
FIT DF THE CES INCOME DISTRIBUTION MODEL

YEAR 1981 HOUSEHOLD SIZE 1 I YEAR 1981 HOUSEHOLD SIZE 2
ACTUAL 1 ACTUAL• ESTIM, i ACTUAL ESTIM.IRESID. 1 ACTUAL 1 ACTUALiESTIM. !ACTUAL1 ESTIMRESID
XPOP. 1(. AGI 1

I_
i AOI : * AGI • AGI ! X S7.POP 1 X AGI S X AGI S« AOI 1 « AG I X

0 05000I000287
I
10 000821 1155. 328.« 71610.05000 SO.00424 S 0.00408 S2211.1 21P8 37

0 lOOOOIO0095310 007B3! 2675. 2819J -54 JO.lOOOOIO.0137710.01359! 49701 4759 0 2
0 15000!00177010 01869S3285. 4364.S -32810.15000 SO.02698 S 0.02734 J 6887.J 7J72. -4. 1
0 3 0 0 0 0I0. 0299410.03284 S4919. 5690.J -157 JO.20000 S 0.04358 J 0.044361 8660.S 8874 -2 5
0 2 5 00 0 tO 0449210 050081 6024. 6931S -151 JO.25000 SO.06311 SO.06460110186.1 10554 -3.6
0 30000100626210.07021 I 7113. 8090.1 -137 S 0.3000010.08570 SO.0878511 1776S 12126 -3.0
0 3500010.0846610 0933218859. 92901 -49S03500010.1117410.11403 J13581.1 13651. -0 5
0 40000101106310.11957 J10438 10552.» -1 1 SO.40000 JO.1410810.1431911 5298. 1 15208 0 6
0 4500010.14059so. 14915 S12044 118901 1.310.45000 SO.173901017544117119S 16020 1.7
0 500001017493so 18229! 13802 J 3319,1 3510500001021084 SO.2109411 9262.S 18512 39
0 550001021370so.21935' 15505 148951 44 JO.5500010.2518210.24989 S21374. 1 20312 I>.0
o600001025795so.26070J177B8 166231 6610.6000010.3000810.29280 S25167.S 22377 1 11
0 650001030770so 30684 S19995 18547! 72 SO.6500010.3488510.3398B S25431.S 24549 35
0 700001036347so35883 J22417. 20097: 6.81070000 SO.40551 10.39183129546.1 27092 a3
0 750001042669JO41746 f 25411. 235681 73 JO.75000 JO46513! 0.44940J31093.J 30024 3.4
0 800001049797SO48450! 28653 26946! 6.OJO.80000 i 0.53827 SO.51411 S3B143.! 33744. 1 15
0 850001058002so 56259! 32980. 31387.1 4810.85000 S 0.6131610.58780137054S 38430 1 6
0 900001067918so.65606 S39860. 37572.S 57S0.9000010.6966010.6746114351 1.t 45269 -40
o950001079460so.77583S46393. 48144t -3810.95000 SO.80047 JO70355154167J 56010. — 4.9
1 00000!1 00000 : 1000001 82561. 901051 -9.1 11.00000!1.0000011.OOOOOI1040531 112878! -8.5

YEAR 1981 HOUSEHOLDSIZE 3 S YEAR 1981 HOUSEHOLDSIZE 4
AC TUAL ( AC TUAL!ESTIM JACTUAL ESTIM.SRESID JACTUAL ! ACTUALSESTIM !ACTUALJ ESTIMRE51D
*•POP I *' AOI ! 5 1 - AOI t * AGI * AGI S X IX _1 POP. ! X AGI S */

______•_________1 — -
AGI S* AGI 1 * AGI X

...»05000 SO00481SO.004841 1461 1470.! -0.
— J —-
6 SO.05000 S 0.

----------I---
00616 SO.00601S1966.J 1919 4

0 lOOOOIO01544so016051 3227. 3404.J -5.510.10000 SO.0186410.01916J 39B8.t 4201. -5.3
0 150001003002so.03197! 4426. 48341 -9.210.15000 S 0.0354010.037511 5353.1 5058. -9.4
0 2000010 04826so051361 5538. 58871 -6310.20000 S 0.0564210.059491 6713.t 7021 -46
0 250001007016so07397 S6648 6862.! -3.210.25000 SO.0818010.08475J 8105J 8068. 0 5
«730000100958710.09963! 7805. 77V2 0 2J0.30000 J 0.1107910.113061 9257.J 9040 2.3
0 35000 1 012533so 128311 8943. 8/06.S 2.7 JO.3500010.14346 JO.14428110434.1 9970 44
0 400001015836so 15992 S10027. 9598.S 4.310.40000 SO.1814910.17835112145.1 100B2 10 4
o4500010.19534so 19461S11227. 105321 6210.4500010.2212210.21528112690.1 11793 71
0 50000JO2377110.23247»12863. 11492S 10710.5000010.2609610.25511t 12690. t 12721 -0 2
o 550001028399so27364114050 12500. 1 11.010 5500010.3092810.29B07t 15433.1 13720 11 1
0 600001033027so31836114050 13577S 3410.60000 SO.3579310.34432115537.1 14771 49
0 650001038349so36722 J16158 14833.t 8.210.650001040955 SO.39408116485.I 15893 3.6
0 700001043998JO.42045J17150. 16159S 5.BIO.70000 SO.4706710.44794119523.1 17201 11 9
0 750001050464so.47911 I 19630. 17808.1 93 JO.7500010.5318010.50641119523.1 1B673. 44
0 80000(0.57585so54411121617. 19733! 8.710.80000 SO.5929310.57043119523J 20446 -4.7
0 85000:o6470610.61729S21617. 22218( -2.810.85000 SO.6626210.64161122256.1 22732. -2. 1
0 90000S0. 72939so70194J24997 256971 -2.810.90000 SO.74092 JO.72284! 25005.1 25741 -3.7
o950001082679so80628 S29568. 31678J -71 to950001083641 10.82106130498.1 31371 -2 9
10000011 00000 1 00000! 52585. 5B810.» -11.81 1.00000 S100000 J1.000001 522441 57146 -94
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YEAR 1901 HOUSEHOLD SIZE 5 YEAR 1981 HOUSEHOLD SIZE A
A C T U A L AC T U A L !E S T IM  » A C T U A L ! E S T 1 M IR E S ID .  1 A C T U A L  1 A C T U A L  1E S T IM . 1 A C T U A L 1 E S T IM R E S  1 0
*/. POP. /. A G I ! i  A G I 1 «  A G I *  A G I 1 7. 17. POP 1 7. A G I I 7. A G I 1 *  A G I 1 *  A O I 7.

0 0 5 0 0 0 0 0 0 6 0 4 1 0 .
•

0 0 5 9 2 ! 9 4 7 9 2 8 1 2

—- 

0 !  0 . 0 5 0 0 0 1 0 .  0 0 6 2 9 1 0 .  0 0 6 3 1 1 5 5 3 *>55 - 0 3
0 1 0 0 0 0 0 0 1 8 9 8 1 0 .  0 1 8 6 8 ! 2 0 2 8 2 0 3 2 1 - 0 . 2 1 0 . 1 0 0 0 0 1 0  0 1 8 6 5 ( 0 .  0 1 8 4 1 } 1 0 8 7 1 1 0 6 5 2 . J
0 1 5 0 0 0 0 0 3 6 2 3 1 0 0 3 6 9 ? ! 2 7 0 6 2 8 4 0 ! - 5 . 0 1 0 1 5 0 0 0 ( 0  0 3 5 1 1  10 . 0 3 4 9 3 1 1 4 4 8 . ! 1 4 5 3 . - O 3
o 2 0 0 0 0 0 0 5 7 3 ; i  10  0 5 8 7 3 ,* 3 3 0 6 . 3 4 0 9 . 1 - 3 . 1 10 2 0 0 0 0 1 0  0 5 5 0 6 ( 0 . 0 5 4 6 7 1 1 7 5 4 ! 1 7 3 5 1 t
0 2 5 0 0 0 0 0 8 3 7 2 1 0 0 8 3 / 5 } 3 9 8 2 3 9 2 2 1 1 5 1 0 2 5 0 0 0 1 0  0 7 8 2 4 1 0 0 7 7 4 0 1 2 0 3 9 1 2 0 0 0 1
o 3 0 0 0 0 0 1 1 1 9 4 1 0 1 1 1 8 1 1 4 5 8 1 4 3 9 9 . I 4 . 0 1 0 . 3 0 0 0 0 ! 0 .  1 0 4 6 5 ( 0 .  1 0 3 0 3 1 2 3 2 3 1 2 2 5 4 3 0
0 3 5 0 0 0 0 1 4 4 4 0 1 0 . 1 4 2 7 8 1 5 0 9 0 4 8 5 5 . 1 4 6 1 0  3 5 0 0 0 1 0  1 3 4 5 2 1 0 1 3 1 9 2 1 2 6 2 7 1 cT -O 'i 4 6
0 4 0 0 0 0 0 1 8 2 2 6 1 0 1 7 6 6 0 1 5 9 3 6 5 3 0 3 ! 1 0 7 1 0 4 0 0 0 0  SO 1 6 7 9 1 1 0 1 6 2 8 9 1 2 9 3 6 1 2 7 5 9 6 0
0 4 5 0 0 0 0 2 2 1 3 6 1 0 . 2 1 3 2 8 ! 6 1 3 0 5 7 5 1 1 6 2 1 0 4 5 0 0 0 1 0  2 0 6 7 6 1 0 1 9 7 2 3 1 3 4 1 7 1 .1 0 2 0 1 1 6
• j 5 0 0 0 0 0 2 6 0 5 7 1 0 2 5 2 8 7 1 6 1 4 8 6 2 0 7 . 1 - 1 0 1 0  5 0 0 0 0 1 0  2 4 7 3 6 1 0 2 3 4 6 6 1 3 5 7 0 ! 3 2 '» a 7 8
V’ $ 5 0 0 0 0 3 0 N 3 5 1 0 2 9 5 5 5 ! 7 4 9 1 . 6 6 9 2 ! 1 0 7 ( 0 5 5 0 0 0 1 0 .  2 8 7 9 6 1 0 . 2 7 0 3 7 ! 3 5 7 (1 ! 3  [>80 - 0 3
o rjOOOO 0 3 5 6 1 3 5 0 3 4 1 5 / 1 7 4 9 1 7 2 1 4 ! 3 7 1 0 6 0 0 0 0 1 0  3 3 6 7 4 1 0 3 1 9 5 9 ! 4 2 0 9 ! 3 0 0 9 9 3
o A 5 0 0 0 0 4 0 6 4 0 1 0 3 9 1 0 6 1 7 8 0 1 7 7 6 0 S 1 5 1 0 6 5 0 0 0 1 0 .  3 8 6 5 3 ( 0 3 6 7 9 6 1 4 3 7 0 •1 25 3 2 Q
o 7 0 0 0 0 0 4 6 6 6 1 1 0 4 4 4 7 1 1 9 4 4 0 . 8 4 1  1. ( 1 0 . 9 1 0 .  7 0 0 0 0 1 0  4 4 3 6 7 1 0 .  4 2 0 6 8 1 5 0 2 5 ! 4 6 3 / 7 7
0 7 5 0 0 0 0 5 2 6 0 3 1 0 . 5 0 2 9 4  J 9 4 4 0 . 9 1 2 9 3 . 3 1 0 .  7 5 0 0 0 !0 .  5 0 6 4 6 1 0 .  4 7 0 8 7 1 5 5 2 2 1 5 1 1 6 7 3
o 8 0 0 0 0 0 5 8 / 0 4 1 0 5 6 6 7 6 1 9 4 4 0 . 1 0 0 0 4 . 1 - 6 0 1 0 8 0 0 0 0 1 0 .  5 6 9 2 5 1 0 5 4 3 4 4 1 5 5 2 2 . 1 V . 7 9 . - 2 8
0 8 5 0 0 0 0 . 6 5 3 5 9 1 0 6 3 7 7 8 1 1 0 4 3 4 1 1 1 3 5 . 1 - 6 . 7 1 0 . 8 5 0 0 0 1 0 .  6 3 4 9 6 1 0 6 1 6 2 7 1 5 7 7 9 I 6 4 0 5 - 1 0 8
0 9 0 0 0 0 0 7 3 0 2 8  10. 7 1 8 9 8 1 1 2 0 2 4 1 2 7 3 0 ! - 5 9 1 0 9 0 0 0 0 1 0 .  7 1 4 9 1 1 0 7 0 0 6 5 1 7 0 3 1 . I ’ 4 2 0 - 5 5
o 9 5 0 0 0 0 8 2 5 0 2 1 0 .  8 1 7 3 1  1 1 4 8 5 4 1 5 4 1 6 I - 3 . 8 1 0 9 5 0 0 0 1 0 .  8 1 1 6 9 1 0 . 8 0 4 9 6 1 8 5 1  1 1 9 1 7 3 . - 7 , 8
1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 ! 2 7 4 3 3 2 H 6 4 2 1 -4 4 1 1 0 0 0 0 0 1 1  0 0 0 0 0 1 1 . 0 0 0 0 0 : 1 6 5 6 0 i 1 7 1 5 2 - 3 6

YEAR 1 9 7 9  H O U S E H O LD S IZ E  1 t YEAR 1 9 7 5  H O U S E H O LD S IZ E  2
AC TU A L A C T U A L J E S T IM  ! A C T U A L E S T IM { R E S ID  1 A C T U A L  1 A C T U A L  1E S T IM  1 A C T U A L 1 F .S T IM  IR E S  ID
71 PUP C A O I 1 */ A O I !_ .. .. | «  A G I *  A G I 7. 1*/. POP ! 7. A G I 1

________ _ 1 ___ ._______ 1
A G I ! 

_________•
«  A G I I *  A G I ?.

0 0 5 0 0 0 0

. . . . .____ j ..

0 0 4 7 5 1 0 0 2 0 9 ! 8 9 6 - 3 7 8 1 1 4 2
i ----------------- • -------------—  » -------------------i

2 SO. 0 5 0 0 0 1 0 .  0 0 4 8 0 1 0 .  0 0 4 4 6 1 1 2 6 3 . 1 1 1 7 4 . 7 0
0 1 0 0 0 0 0 0 0 9 9 0 1 0 0 0 3 5 0 1 8 9 6 . 1 0 1 2 . I - 1 2 . 9 1 0 . 1 0 0 0 0 ( 0  0 1 4 9 5 ( 0 . 0 1 4 9 6 ! 2 6 6 9 . 1 2 7 6 0 - 3 4
0 1 5 0 0 0 0 0 1 7 8 6 1 0 0 1 3 3 5 ! 1 4 4 3 . 1 7 8 5 1 - 2 3 .  7 1 0 1 5 0 0 0  ( 0  0 2 8 8 3 1 0 . 0 2 9 9 4 ( 3 6 5 3 I 3 9 4 2 - 7 9
0 2 0 0 0 0 0 0 3 0 7 2 1 0 .  0 2 7 1 4 1 2 3 2 9 . 2 4 9 9 1 - 7 3 1 0 .  2 0 0 0 0 1 0 .  0 4 6 0 7 ( 0 . 0 4 8 2 9 1 4 5 3 5 1 4 8 2 8 - 6 . 5
0 2 5 0 0 0 0 . 0 4 3 5 7 1 0 0 4 4 1 8 ! 2 3 2 9 3 0 8 6 . 1 - 3 2 .  5 1 0 .  2 5 0 0 0 1 0 .  0 6 6 3 5 10 .  0 6 9 8 0 1 5 3 3 5 1 5 6 5 0 - 6 . 1
0 3 0 0 0 0 0 0 6 1 2 7 ( 0 .  0 6 4 3 7 1 3 2 0 7 3 6 5 8 1 - 1 4 . 1 1 0 . 3 0 0 0 0 1 0 .  0 9 0 0 4 1 0 .  0 9 4 4 5 ! 6 2 3 2 ( 6 4 8 3 - 4 . 0
0 3 5 0 0 0 0 . 0 8 2 7 3 1 0 .  0 8 7 8 3 1 3 8 8 6 . 4 2 5 0 . 1 - 9 . 4 1 0 . 3 5 0 0 0 ( 0 .  1 1 7 3 1  ( 0 . 1 2 2 0 1 1 7 1 7 5 I 7 2 5 1 . - 1 1
0 4 0 0 0 0 0 1 0 6 0 5 1 0 . 1 1 4 6 4 1 4 2 2 6 . 4 8 5 7 . 1 - 1 4 . 9 ( 0 .  4 0 0 0 0 1 0 .  1 4 8 1 4 ( 0 .  1 5 2 5 3 1 0 1 0 9 1 8 0 3 0 1 0
0 4 5 0 0 0 0 1 3 6 2 0 ( 0 . 1 4 4 8 8 ! 5 4 6 0 . 5 4 7 7 ( - 0 . 3 1 0 .  4 5 0 0 0 ( 0 .  1 8 2 6 4 1 0 . 1 0 6 1 1  I 9 0 7 5 1 8 8 3 1 7
0 5 0 0 0 0 0 1 6 9 0 3 1 0 1 7 8 7 7 ! 6 0 9 1 . 6 1 3 9 1 - 0 . 8 1 0 5 0 0 0 0 ( 0 .  2 2 1 2 9 1 0 .  2 2 2 9 0 1 1 0 1 6 7 . 1 9 6 0 1 . 4 8
0 5 5 0 0 0 0 2 0 8 8 4 1 0 .  2 1 6 7 4 1 7 0 6 7 . 6 8 7 0 . 1 2 7 1 0 .  5 5 0 0 0 1 0 .  2 6 3 9 0 ( 0 .  2 6 3 1 9 1 1 1 2 0 9 1 1 0 5 9 8 5 4
o 6 0 0 0 0 0 2 5 4 1 3 1 0 .  2 5 9 1 3 1 8 2 0 4 . 7 6 7 0 . 1 6 . 4 1 0 .  6 0 0 0 0 1 0 .  3 1 0 7 3 ( 0 .  3 0 7 1 5 1 1 2 3 2 0 . 1 1 1 5 6 4 . 6 1
0 6 5 0 0 0 0 3 0 3 0 2 1 0 3 0 6 3 7 1 8 8 5 5 . 8 5 5 7 . 1 3 . 4 1 0 .  6 5 0 0 0 1 0 .  3 6 1 7 9 1 0 .  3 5 5 2 1  t 1 3 4 3 3 1 1 2 6 4 2 . 5 9
0 7 0 0 0 0 0 . 3 5 9 1 0 1 0 .  3 5 9 4 9 1 1 0 1 6 0 . 9 6 2 2 . 1 5 . 3 1 0 .  7 0 0 0 0 1 0 .  4 2 2 1 2 1 0 .  4 0 8 0 4 1 1 5 8 7 0 . ( 1 3 8 9 8 . 1 2 . 4
0 7 5 0 0 0 0 4 2 3 2 7 1 0 .  4 1 9 2 8 1 1 1 6 2 3 . 1 0 8 3 1 . 1 6 . 8 1 0 .  7 5 0 0 0 1 0 .  4 8 5 2 2 1 0 .  4 6 6 3 5 1 1 6 5 9 9 . 1 1 5 3 3 9 . 7 . 6
0 8 0 0 0 0 0 . 4 9 6 1 0 1 0 .  4 8 7 4 2 1 1 3 1 9 4 . 1 2 3 4 4 . S 6 . 4 1 0 .  8 0 0 0 0 1 0 .  5 4 8 3 1 1 0 .  5 3 1 3 2 1 1 6 5 9 9 . ( 1 7 0 9 3 - 3 0
0 8 5 0 0 0 0 5 8 0 3 7  50. 5 6 6 4 4 1 1 5 2 6 3 . 1 4 3 1 3 . 1 6 . 2 1 0 .  8 5 0 0 0 ( 0 .  6 2 3 2 4 ( 0 .  6 0 4 9 7 1 1 9 7 1 0 I 1 9 3 7 4 1 7
0 9 0 0 0 0 0 6 7 7 3 5 1 0 .  6 6 0 4 6 1 1 7 5 6 8 . 1 7 0 3 1 . 1 3 . 1 1 0 . 9 0 0 0 0 1 0 .  7 0 4 1 7 ( 0 .  6 9 0 7 7 1 2 1 2 9 0 . I 2 2 5 7 1 . - 6 . 0
0 9 5 0 0 0 0 . 7 9 5 3 7 1 0 .  7 8 0 2 4  J 2 1 3 7 9 . 2 1 6 9 8 . 1 - 1 . 5 1 0 .  9 5 0 0 0 ( 0 .  6 0 6 2 2 ( 0 .  7 9 7 4 0 1 2 6 8 4 8 . 1 2 8 0 5 1 - 4 . 5
1 0 0 0 0 0 1 0 0 0 0 0 1 1 . 0 0 0 0 0 ( 3 7 0 6 7 3 9 8 0 7 . 1 - 7 . 4 1 1 . 0 0 0 0 0 1 1 .  0 0 0 0 0 ( 1 . 0 0 0 0 0 1 5 0 9 7 6 . 1 5 3 2 9 8 - 4 . 6
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YEAR 1975 HOUSEHOLD SIZE 3

A C T U A L  ! A C T U A L  i E S T IM . ! A C T U A L  
7. POP ! 7. A G I 5 7. A G I 5 *  A G I

E S T IM  
*  A G I

! YEAR 1975 HOUSEHOLD
I RESID. SACTUAL ! ACTUAL!ESTIM. JACTUAL

7. 5 7. POP. I 7. AGI I 7. AGI I *  AGI

S I Z E  4 
E S T IM  
*  A G I

.......... —  j ------ -- - . .  > -------------- -------------- ----------------- j ----------- __ _ 1 --------------• --------------1 - ................. - ........... —  1 -

0 0 5 0 0 0 1 0 0 0 5 3 4  5 0 0 0 5 5 1 8 5 7 0 8 4 5 - 3 1 5 0 0 5 0 0 0 1 0 . 0 0 6 8 6 1 0 .  0 0 7 0 4  5 1201 1 2 3 2 .  5 _2 6
0 10000 5 0 . 0 1 7 5 9 5 0 0 1 0 2 6 1 9 6 6 2 0 4 7 . 5 - 4 1 5 0 1 0 0 0 0 5 0 .  0 2 1 1 6 5 0 . 0 2 1 6 2 5 2 5 0 4 2 5 5 3 .  5 0
0 1 5 0 0 0  >0 0 3 4 2 7  J 0 0 3 6 0 5  5 2 6 7 7 2 8 5 6 5 - 6 . 7  5 0 . 1 5 0 0 0  5 0 . 0 3 9 5 3  5 O. 0 4 1 3 6 1 3 2 1 7 3 4 5 6  5 ~7 5
o s o o o o : o 0 5 4 5 3  5 0 0 5 7 4 2 3 2 5 2 3 4 2 8 . 5 - 5 4 5 0 2 0 0 0 0  5 0 0 6 2 3 0 1 0 .  0 6 4 7 6  5 3 9 8 7 4 0 9 8  1 - 2 . 8
0 2 5 0 0 0 ! 0 0 7 8 6 3 1 0 0 8 2 0 2 3 8 6 7 3 9 4 8 . 5 - 2 1 10. 2 5 0 0 0  5 0 0 8 8 8 6  5 0 . 0 9 1 3 8 1 4 6 5 0 4 6 6 0  5 -O 1
0 3 0 0 0 0  5 0 1 0 6 1 8 1 0 . 1 0 9 6 6 4 4 2 1 4 4 3 6 5 - 0 . 3 5 0 3 0 0 0 0  5 0 . 1 1 8 8 6 5 0 1 2 0 9 6  5 5 2 5 3 . 5 1 8 0  5 1 4
0 3 5 0 0 0  5 0 . 1 3 7 3 7 1 0 1 4 0 2 4 5 0 0 6 . 4 9 0 8 5 2 . 0 5 0 3 5 0 0 0  5 0 1 5 2 2 1 1 0 . 1 5 3 3 7  5 5 8 4 0 5 6 7 5  5 2 8
( i 4 0 0 0 0  5 0 1 7 1 7 2 5 0 1 7 3 7 4 5 5 1 3 5 3 / 6 5 2 . 5  5 0 . 4 0 0 0 0 1 0 . 1 8 8 7 8  5 0 . 1 8 8 5 4  5 6 4 0 2 . 6 1 5 0  5 3 . 8
r* 4 5 0 0 0  5 0 2 0 9 5 3 1 0 2 1 0 1 8 6 0 6 7 5 8 4 8 . 5 3 6 50 4 5 0 0 0  5 0 . 2 2 8 3 8  5 0 . 2 2 6 4 7  5 6 9 3 5 . 6 6 4 1  1 4 2
0 5 0 0 0 0 1 0 2 5 0 7 3 J 0 . 2 4 9 6 4 6 6 4 4 6 3 3 3 5 4 7 5 0 5 0 0 0 0  5 0 2 7 0 6 6  5 0 . 2 6 7 2 9 ! 7 4 0 2 7 1 4 8 .  5 3 4
0 5 5 0 0 0  5 0 . 2 9 5 0 0  5 0 2 7 2 2 9 7 2 1 4 6 8 4 5 5 5 . 1 5 0 . 5 5 0 0 0  5 0 3 2 0 1 2  5 0 3 1 1 1 0 5 8 6 6 0 7 6 7 0  5 1 1 4
o 6 0 0 0 0  5 0 3 4 4  IB  10 3 3 8 5 0 7 7 5 2 7 4 1 5 5 4 . 3 1 0 .  6 0 0 0 0  5 0 3 7 1 4 4 5 0 3 5 7 9 8  5 8 9 8 7 8 2 0 9 .  5 8 7
o 6 5 0 0 0  5 0 . 4 0 1 0 4 5 0 . 3 0 8 3 6 9 2 5 3 8 0 0 2 1 1 3 5 5 0 6 5 0 0 0  5 0 4 2 2 7 6  5 0 4 0 8 4 1  I 8 9 8 7 8 0 3 1  5 1 T
o 7 0 0 0 0 1 0 . 4 6 0 0 5  5 0 4 4 2 6 1 9 3 4 2 8 7 0 7 6. 0 5 0 7 0 0 0 0  5 0 4 7 4 0 9  5 0 . 4 6 2 5 8  5 8 9 8 7 9 ^ 8 4  5 - 5 5
0 7 5 0 0 0 5  0 5 1 8 2 6  5 0 . 5 0 1 7 0 9 3 4 2 9 4 0 3 -1 5 5 0 7 5 0 0 0  5 0 5 3 1 9 3 5 0 5 2 1 2 6  5 1 0 1 2 8 1 0 2 7 5  5 - I 5
0 NOOOO 5 0 . 5 8 0 1 3 5 0 5 6 6 6 9 9 9 3 1 1 0 4 3 0 - 5 0 5 0 8 0 0 0 0  5 0 5 9 7 6 2  5 0 5 0 5 2 4  J 1 1 5 0 2 1 1 2 0 3  5 6
0 8 5 0 0 0  5 0 6 5 5 0 6  5 0 6 3 9 2 6 1 2 0 2 5 1 1 6 4 6 3 210 8 5 0 0 0  5 O 6 6 3 3 1 5  0 6 5 5 9 5 J 1 I 5 0 2 1 2 3 8 0  5 -7 6
0 9 0 0 0 0 5 0 7 3 3 4 1 5  0 7 2 2 3 5 1 2 5 7 4 1 3 3 3 5 - 6 . 1 10 9 0 0 0 0  5 O 7 4 2 3 7  10 . 7 3 5 9 7  5 1 3 8 4 4 1 4 0 1 5  1 ■ i i»

o 7 5 0 0 0  5 0 B 3 1 3 B 5 0 8 2 2 9 5 1 5 7 2 4 1 6 1 4 4 -2 7 1 0 .  9 5 0 0 0  5 0 8 4 0 6 9  5 0 8 3 2 0 9  5 1 7 2 1 6 1 6 0 2 7  5 2 3
J 00000 51 00000 51. o o o o o 2 7 0 6 0 . 2 8 4  J 4 - 5 OJ 1. OOOOO 51 OOOOO1 1 . OOOOO 5 2 7 8 9 4 . 2 9 4 0 0  5 _C. 4

I RESID

A C TU A L
Y E A R  1 9 7 5  

I A C T U A L !E S T IM
H O U S E H O LD  S IZ E  5 

5 A C T U A L  I E S T IM .
I

! R E S  ID .  I A C T U A L  5
YEAR 1 9 7 5  H O U S E H O LD  
A C T U A L 5 E S T IM  I A C T U A L

S IZ E  6  
I E S T IM . I R E S  I D

POP 5 7. A G I 5 f. A G I 5 *  A G I ♦ A G I 5 */. % PO P. 5
_________•

A G I 5 7. A G I 5 
_________1 ____________ 1

*  A G I *  A G I 7.

0

--------- ,

0 5 0 0 0  5 0 0 0 6 7 2  5 0

----— J

0 0 6 7 4  5 6 6 5 . 6 6 7 . 5 - 0 .
**’ 

35  0 .
----------- ”  1 ------------ 1 ------------- •
0 5 0 0 0  5 0 .  0 0 6 1 6 1 0  0 0 5 9 B I 4 6 4 4 5 0 3 0

0 1 0 0 0 0 1 0 0 2 0 1 9  SO 0 2 0 6 7  5 1 3 3 4 1 3 8 0 5 - 3 . 4 5 0 1 0 0 0 0  5 0 . 0 1 9 9 6  5 0 . 0 1 8 8 5 5 1 0 3 9 . 9 6 9 . 6 7
o 1 5 0 0 0 5 0 0 3 8 4 5  5 0 0 3 9 7 4  5 1 8 0 8 1 8 8 8 5 - 4 4 5 0 1 5 0 0 0  5 0 . 0 3 8 0 0  5 0 . 0 3 6 8 0 1 1 3 5 8 1 3 5 1 0 5
0 2 0 0 0 0  5 0 0 6 1 2 2 1 0 0 6 2 4 1 5 2 2 5 5 2 2 4 5 . 5 0 . 4 5 0 . 2 0 0 0 0 1 0 .  0 6 0 1 9 ( 0 .  0 5 B 3 3 5 1 6 7 1 . 1 6 2 1 3 0
0 2 5 0 0 0  5 0 0 8 7 3 7  5 0 0 8 8 3 0  5 2 5 8 9 . 2 5 6 4 . 5 1. 0 5 0 . 2 5 0 0 0  5 0 0 8 5 4 3  5 0  0 8 3 1 0  5 1 * 0 0 1 0 6 5 . 1 8
0 3 0 0 0 0  5 0 . 1 1 7 2 2 5 0 1 1 7 1 7 5 2 9 5 6 2 8 5 9 . 3 . 35  0  3 0 0 0 0  50 . 1 1 4 0 1  JO. 1 1 0 9 0 ( 2 1 5 1 2 0 9 3 . 2 7
0 3 5 0 0 0  8 0 . 1 5 0 1 2  5 0 1 4 8 9 0  5 3 2 5 8 3 1 4 1 . 5 3 6 5 0 3 5 0 0 0  5 0 . 1 4 5 6 3  5 0 1 4 1 6 1 5 2 3 8 1 . 2 3 1 2 . 2 9
0 4 0 0 0 0 5  0 . 1 8 6 0 4  50 1 8 3 4 1 1 3 5 5 6 . 3 4 1 8 3 . 9 5 0 4 0 0 0 0 5 0 . 1 8 0 1 9 5 0 1 7 5 1 7 ( 2 6 0 2 . 2 5 2 7 2 9
0 4 5 0 0 0  5 0 . 2 2 4 7 4  5 0 . 2 2 0 7 2 S 3 8 3 2 . 3 6 9 4 . 5 3 . 6  5 0 . 4 5 0 0 0  5 0 2 1 7 7 8 ( 0 . 2 1 1 6 0 5 2 B 3 0 2 7 4 2 3 1
0 5 0 0 0 0 iO 2 6 7 9 6  5 0 2 6 0 8 8  5 4 2 8 0 . 3 9 7 6 5 7 . 1 5 0 5 0 0 0 0  5 0 2 5 8 2 8 ( 0 . 2 5 0 9 5 ( 3 0 4 9 2 9 6 3 2 B
0 5 5 0 0 0  5 0 . 3 1 6 4 8 5 0 3 0 4 1 5  5 4 8 0 5 4 2 8 5 . 5 1 0 8 5 0 . 5 5 0 0 0  50 . 3 0 4 7 8 1 0 .  2 9 3 3 9  5 3 5 0 1 3 1 9 5 8 7
0 6 0 0 0 0  5 0 3 6 5 0 0  5 0 ■ 3 5 0 5 6  5 4 8 0 5 . 4 5 9 6 5 4 . 3 1 0 .  6 0 0 0 0 1 0 . 3 5 4 6 6 1 0 . 3 3 9 2 2 ( 3 7 5 5 . 3 4 5 1 H 1
0 6 5 0 0 0  5 0 4 1 3 5 2 5 0 4 0 0 5 0  5 4 8 0 5 . 4 9 4 5 . - 2 9 1 0 6 5 0 0 0  5 0 .  4 0 4 5 5 1 0 .  3 8 8 5 7  5 3 7 5 5 3 7 1 4 . 1 1
0 7 0 0 0 0  5 0 4 6 2 0 4 1 0 4 9 4 3 3  5 4 8 0 5 . 5 3 3 1 . - 1 0 .  9 5 0 .  7 0 0 0 0 5 0 4 5 4 4 3 1 0 .  4 4 2 1 1 1 3 7 5 5 . 4 0 3 1 . - 7 3
0 7 5 0 0 0 1 0 .  5 2 3 3 1  5 0 . 5 1 2 7 6  5 6 0 6 7 . 5 7 8 5 . 4 . 6 1 0 . 7 5 0 0 0  5 O. 5 0 9 7 6 1 0 .  5 0 0 2 8 1 4 1 6 5 . 4 3 7 9 . - 5 . 1
0 8 0 0 0 0 5  0 . 5 8 5 3 2 5  0 5 7 6 5 9  5 6 1 4 0 6 3 2 1 . - 2 9 5  0 . B O O O O IO . 5 7 3 8 5 1 0 .  5 6 4 1 0 1 4 8 2 5 . 4 8 0 5 0 . 4
0 8 5 0 0 0  5 0 6 5 1 5 6 5 0 6 4 7 3 8  5 6 5 6 1  1 7 0 1 0 - 6 . 8  5 0 . 8 5 0 0 0 1 0 . 6 3 7 9 4 1 0 .  6 3 5 2 6  5 4 8 2 5 5 3 5 6 . - 1  1 0
0 9 0 0 0 0 1 0 . 7 2 7 6 9 1 0 7 2 7 9 1 5 7 5 3 6  1 7 9 7 4 . - 5 . B IO . 9 0 0 0 0  5 0 . 7 1 6 5 7 1 0 7 1 6 7 5 5 5 9 2 0 6 1 3 5 - 3 6
0 9 5 0 0 0 1 0 . 8 2 9 0 1 5 0 8 2 5 0 4  5 1 0 0 3 3  5 9 6 1 7 . 4 1 t o 9 5 0 0 0  50 . 8 1 6 5 9 1 0 8 1 5 5 6  5 7 5 2 9 7 4 3 8 . 1 2
1 OOOOO 51 . OOOOO 51 OOOOO 5 1 6 9 3 2  5 1 7 3 2 5 . - 2 35 1 OOOOO 5 1 . OOOOO1 1 . OO OOO1 1 3 8 0 7 1 3 8 8 5 . - 0 6

l".m
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YEAR 1970 HOUSEHOLD SIZE 1 YEAR 1970 HOUSEHOLD SIZE

A C T U A L  S A C T U A L S E S T IM  t A C T U A L ! E S T IM . S R E S ID . A C T U A L  ! A C T U A L S E S T IM  ! A C T U A L S E S T IM R E S  11)
*■' POP J f. A G I ! A G I S *  A G I S *  A G I S 7.

%____ 7. POP 1 •/:  A G I S 7. A G I S «  A G I 1 *  A G I V.

0 0 5 0 0 0 S 0 . 0 0 4 2 4 ! -
--- ---- -- -  \
0 0 4 3 9 ! 4 5 8  5 - 4 7 4 S 2 0 3 .  6 0 .

- —— ̂  1 — . 

0 5 0 0 0  5 0 0 0 5 5 1 5  0 .  0 0 4 5 0 ! 9 0 9 . 7 4 2 I B 3
0 10000:0 0 0 8 4 8  J 0 . 0 0 0 0 1  I 4 5 8  ! 4 7 5 5 - 3 8 0 . 1 0 0 0 0  SO 0 1 5 5 2 1 0 . 0 1 5 1 0 1 1 6 4 9 5 1 7 4 6 - 5 9
o 1s o o o :0 0 1 7 8 2 5 0 .  0 0 9 1 6 ! 1 0 1 0  5 9 8 8 1 2 2 0 . 1 5 0 0 0  50. 0 2 8 9 1  SO. 0 3 0 2 6 S 2 2 0 5 . I 2 4 9 8 . - 1 3 . 3
0 20000:0 0 2 B 6 1  SO. 0 2 2 8 5 ! 1 1 6 5  5 1 4 8 0 5 - 2 7 0 0 . 2 0 0 0 0 !  0 . 0 4 6 9 2 1 0 .  0 4 8 8 2 ! 2 9 6 9 ! 3 0 5 8 - 3 . 0
0 2 5 0 0 0 1 0 . 0 4 6 7 5 1 0 . 0 4 0 0 2 ! 1 9 6 0  I 1 8 5 5 . 5 5 . 4 0 . 2 5 0 0 0 1 0 .  0 6 7 8 B J 0 .  0 7 0 5 6 S 3 4 5 3 . ! 3 5 8 1 - 3 7
0 3 0 0 0 0 1 0 0 6 4 9 0 SO. 0 6 0 6 3 1 1 9 6 0  S 2 2 2 7 . S - 1 3  6 0 . 3 0 0 0 0  50 0 9 1 1 3 JO 0 9 3 4 2 1 3 8 3 0 5 4 0 9 B - 7 0
0 3 5 0 0 0 1 0 . 0 8 3 0 4  SO. 0 8 4 Q 2 1 1 9 6 0  S 2 6 1 3 ! - 3 3 . 3 0 . 3 5 0 0 0  5 0 . 1 1 9 3 8 1 0 . 1 2 3 2 2  5 4 6 5 5 5 4 5 8 0 1 6
0 4 0 0 0 0 1 0 1 0 6 4 0 1 0 1 1 2 4 2  S 2 5 2 4 .  1 2 9 8 2 . 1 - 1 8 . 2 0 . 4 0 0 0 0 1 0 . 15080 r o . 1 5 3 9 7 1 5 1 7 8 5 5 0 6 6 2 1
0 4 5 0 0 0 1 0 . 1 3 6 6 2 1 0 . 1 4 3 5 7  S 3 2 6 4  5 3 3 6 5 t - 3 . 1 0 . 4 5 0 0 0  5 0 . 1 8 3 3 8 S 0 . 1 8 7 7 4 S 3 6 9 8 J 5 5 6 5 . 2 . 3
0 5 0 0 0 0 1 0 1 6 6 8 3  SO. 1 7 8 4 3 1 3 2 6 4 .  5 3 7 6 6 . 1 - 1 5 . 4 0 . 3 0 0 0 0  5 0 . 2 2 3 9 2  5 0 . 2 2 4 7 4  5 6 3 3 1 . 1 6 0 9 6 . 4 0
0 5 5 0 0 0 1 0 2 0 6 0 4 1 0 .  2 1 7 3 9 1 4 2 3 5  5 4 2 1 0 . 1 0 . 6 0 . 5 5 0 0 0  50. 2 6 6 9 0 1 0 .  2 6 3 1 5 5 7 0 8 0 . 5 6 6 5 9 . 6 0
0 6 0 0 0 0 10 2 4 8 7 7 1 0 . 2 6 0 7 4  5 4 6 1 7  5 4 6 8 3 5 - 1 . 4 0 . 6 0 0 0 0 1 0 . 3 1 3 8 8  SO 3 0 9 1 8 1 7 7 4 2 . 5 7 2 5 5 6 3
0 6 5 0 0 0  5 0 . 3 0 0 0 3 S 0 . 3 0 8 8 2  S 5 5 3 8 .  5 5 1 9 5 . { 6 2 0 . 6 5 0 0 0  SO 3 6 4 5 1  SO. 3 5 7 2 8  5 8 3 4 2 . 5 7 9 2 5 . 5 0
0 7 0 0 0 0 5  0 3 5 5 0 ?  SO. 3 6 2 6 7  S 5 9 4 1  ! 5 8 1 7 . S 2 . 1 0 . 7 0 0 0 0 SO. 4 1 9 6 6 5 0 4 1 0 0 2 S 9 0 8 8 5 8 6 9 1 4 4
0 7 5 0 0 0 SO 4 2 1 6 3 SO. 4 2 2 9 4 1 7 1 9 6 .  5 6 5 1 1 . 1 9 . 5 0 . 7 5 0 0 0  5 0 . 4 8 0 2 2 SO. 4 6 8 1 8  5 9 9 7 8 . 5 9 0 0 3 4 . 0
0 8 0 0 0 0 SO. 4 9 5 1 6 SO. 4 9 1  IB S 7 9 4 3  J 7 3 7 2 S 7 . 2 0 . 8 0 0 0 0 1 0 .  5 4 6 4 8 1 0 .  3 3 2 8 7 1 1 0 9 1 8 5 1 0 6 5 9 2 4
0 8 5 0 0 0 1 0 5 7 9 1 0 1 0 . 5 6 9 7 2  S 9 0 6 9  J 8 4 8 4 1 6 . 4 0 . 8 5 0 0 0 1 0 . 6 2 0 8 9 1 0 .  6 0 6 0 6 S 1 2 2 6 0 S 1 2 0 6 0 . 1. 6
0 9 0 0 0 0 1 0 . 6 7 6 3 3  SO. 6 6 2 5 1 S 1 0 5 0 4  S 1 0 0 2 5 . 1 4 6 0 . 9 0 0 0 0 1 0 . 7 0 8 4 6  5 0 . 6 9 1 1 8 1 1 4 4 3 0 5 1 4 0 2 6 2 . 8
0 9 5 0 0 0 1 0 7 9 2 4 1  SO. 7 7 9 7 4 ! 1 2 5 4 0 .  5 1 2 6 6 4 . » - 1 . 0 0 . 9 5 0 0 0  50. 8 0 3 9 2 1 0 .  7 9 6 8 5  5 1 3 7 2 9 5 1 7 4 1 0 - 1 0 7
1 0 0 0 0 0  S1. 0 0 0 0 0  S1 OOOOO S 2 2 4 2 6 .  f 2 3 7 9 5 . J - 6 . 1 1. OOOOO 51. OOOOO J 1. OOOOO* 3 2 3 0 8 1 3 3 4 7 3 - 3 6

YEAR 1 9 7 0  H O U S E H O LD S IZ E  3 Y E A R  1 9 7 0  H O U S E H O LD S IZ E  4
A C T U A L  : A C T U A L  J E S T IM  1 A C TU A LS E S T IM S R E S ID . A C T U A L  1 A C T U A L  1E S T IM . 5A C T U A L 5 E S T IM . R E S  ID
% PO P. » 7. A G I ! X A O I 1

1 — __ _ • — •
*  A G I 1 *  A G I 1 y. % PO P . t V. A O I  5 X A G I f *  A G I 5 *  A G I

0 0 5 0 0 0 1 0 0 0 7 4 9  5 0 . 0 0 7 0 3  S 7 8 5  S 7 3 7 I 6 1 0 . 0 5 0 0 0  5 0 . 0 0 8 8 8 1 0 . 0 0 8 6 8  5 1 0 1 8 ! 9 9 5 . 2 3
o 1 0 0 0 0  SO 0 2 1 3 3  SO. 0 2 1 2 4  5 1 4 5 1  S 1 4 8 9 . 1 - 2 . 7 0 . 1 0 0 0 0 1 0 . 0 2 5 3 1 5 0 . 0 2 5 0 1 S 1 8 8 4 5 1 0 7 3 0 . 4
o 1 5 0 0 0 SO. 0 3 9 6 4  JO 0 4 0 5 2 1 1 9 1 7  J 2 0 1 9 J - 5 . 3 0 . 1 5 0 0 0  SO. 0 4 6 4 0 1 0 . 0 4 6 3 2  5 2 4 1 9 1 2 4 4 3 . - 1 0
0 2 0 0 0 0 ! 0 0 6 1 2 9 1 0 . 0 6 3 3 9 ! 2 2 6 9 .  1 2 3 9 6 . J - 5 6 0 . 2 0 0 0 0  SO. 0 7 1 7 1  ! 0 . 0 7 1 3 5 5 2 9 0 2 5 2 0 7 0 . 1 1
0 2 5 0 0 0 1 0 0 0 6 7 5 1 0 . 0 8 9 4 4  S 2 6 6 7  1 2 7 2 9 . S - 2 . 3 0 . 2 5 0 0 0 1 0 . 0 9 9 8 9  50 . 0 9 9 5 0 1 3 2 3 2 1 3 2 2 7 . 0 1
0 3 0 0 0 0  SO 1 1 6 1 3 1 0 1 1 8 4 4 1 3 0 7 9 .  S 3 0 3 9 . S 1. 3 0 . 3 0 0 0 0 ( 0 . 1 3 1 0 0 1 0 1 3 0 4 8 1 3 5 6 6 ! 3 5 5 3 0 4
0 3 5 0 0 0  SO 1 4 B 7 4 10 1 5 0 2 8 5 3 4 1 7  ! 3 3 3 5 . S 2 . 4 0 . 3 5 0 0 0 1 0 . 1 6 6 1 9 1 0 1 6 4 1 6 1 4 0 3 5 5 3 8 6 1 . 4 . 3
0 4 0 0 0 0 { 0 1 8 3 7 9 !  0 . 1 8 4 8 0 ! 3 6 7 2  5 3 6 2 5 . 5 1. 3 0 . 4 0 0 0 0  50 2 0 3 1 2 5 0 . 2 0 0 4 4  5 4 2 3 5 S 4 1 6 0 . 1 8
o 4 5 0 0 0  5 0 . 2 2 3 1 9  5 0 2 2 2 2 5  S 4 1 2 8 .  5 3 9 1 6 5 5 1 0 . 4 5 0 0 0  5 0 . 2 4 2 4 1 1 0 2 3 9 4 0 1 4 5 0 5 5 4 4 6 8 0 8
0 5 0 0 0 0  S 0 2 6 5 3 1  SO 2 6 2 4 8 1 4 4 1 3  1 4 2 1 5 . t 4 . 5 0 . 5 0 0 0 0  SO 2 8 5 1 2 SO 2 8 0 9 9  S 4 8 9 7 ! 4 7 6 9 . 2 6
0 5 5 0 0 0 1 0 3 0 9 6 8 !  0 . 3 0 5 7 9  S 4 6 4 9 .  5 4 5 3 7 . J 2 . 4 0 3 5 0 0 0 1 0 3 2 9 3 2  5 0 3 2 5 2 8  S 5 0 9 1 S 5 0 7 8 . 0 3
f» 6 0 0 0 0 1 0 3 5 6 3 2 !  0 . 3 5 2 2 2 ! 5 0 9 6 .  5 4 8 6 5 5 4 5 0 . 6 0 0 0 0  SO 3 7 7 0 6  5 0 3 7 2 3 5 ! 5 4 5 1 S 5 4 2 1 0 6
0 6 5 0 0 0 ! 0 4 1 0 1 2 5 0 . 4 0 2 1 0 5 5 4 2 7  5 5 2 3 5 . 5 3 6 0 . 6 5 0 0 0  5 0 . 4 2 7 7 9  5 0 . 4 2 2 9 5 ! 5 8 1 7 1 5 7 7 9 0 7
o 7 0 0 0 0  5 0 4 6 5 1 6 5 0 4 5 6 0 0  5 5 7 6 7 .  ! 5 6 3 8 . 5 2 . 2 0 . 7 0 0 0 0  JO. 4 8 1 7 8 1 0 . 4 7 6 9 2  5 6 1 9 1 5 6 1 8 8 0 0
0 y 500010. 5 2 4 3 2  5 0 5 1 4 4 1 5 6 1 9 8  5 6 1 2 0 . 5 1 3 0 7 5 0 0 0  5 0 . 5 3 9 3 0 1 0 . 5 3 4 8 7  5 6 5 9 5 5 6 i> 4 5 - 0 8
0 ttOOOO 5 0 5 8 0 5 6 1 0 5 7 8 2 1 5 6 7 3 0  S 6 6 8 4 I 0 . 7 0 . 8 0 0 0 0 1 0 6 0 4 3 8  JO. 5 9 7 7 1 S 7 4 8 6 ! 7 2 0 5 . 3 7
o H 5 0 0 0  5 0 6 6 2 0 2 !  0 6 4 8 < '3 I 7 6 9 7  I 7 4 0 9 . 1 3 . 7 0 8 5 0 0 0  SO. 6 7 5 2 9  5 0 . 6 6 6 7 6 S 8 1 0 0 • 7 9 10 rt ;?
(1 9 0 0 0 0 0 74  Ir 'O S O 7 2 9 3 ; *  t 8 2 9 6  1 0 4 2 2 ! - 1 5 0 9 0 0 0 0  JO. 7 4 6 0 0  JO 7 4 4 5 0  5 0 1  OH 5 0 9 1 4 -9 •7
0 V 5 0 0 0 10 0 3 0 4 5 1 0 8 2 6 2 1 5 9 3 5 1 .  5 1 0 1 5 2 S - 8 . 6 0 . 9 5 0 0 0 ! 0 8 3 4 3 7 1 0 8 3 7 0 6 1 i o i : » n 1 10 .'. 14 - 4 7
1 0 0 0 0 0 1 1 OOOOO11 OOOOO 5 1 7 7 6 4  S 1 8 2 0 8 5 - 2 3 1. OOOOO 51 OOOOO 51. OOOOO 5 1 8 9 9 1 1 1 0 6 8 3 1 6

00COCN



YEAR 1770 HOUSEHOLD SIZE 5
A C T U A L  ! A C T U A L • E S T IM A C T U A L  t E S T IM

PO P ! A G I >' / 
•

A G I *  A G I i *  A G I

0 0 5 0 0 0 1 0 . 0 0 8 B B JO. 0 0 8 4 2 ! 6 5 5 .  J 6 2 1
0 1 0 0 0 0 1 0 0 2 4 8 1 JO. 0 2 4 0 B  t 1 1 7 4  J 1 1 5 4 .
0 . 1 5 0 0 0 ! 0 0 4 5 3 7 JO 0 4 4 6 1 : 1 5 1 6  t 1 5 1 4 .
0 . 2 0 0 0 0  5 0 0 6 9 9 1 t o . 0 6 8 7 8 ! 1 8 1 0  t 1 7 8 1
0 2 5 0 0 0 iO 0 9 7 B 6 tO . 0 9 6 0 3 ! 2 0 6 0  : 2 0 1 0
0 . 3 0 0 0 0 1 0 1 2 0 7 2 SO. 1 2 6 1 5 ! 2 2 7 6 .  ! 2 2 2 0 .
0 3 5 0 0 0 { 0 1 6 2 0 7 JO. 1 5 8 9 8 1 2 4 5 9  t 2 4 2 1 .
0 4 0 0 0 0 ! 0 1 9 9 1 0 ( 0 . 1 9 4 4 6 1 2 7 3 0 .  t 2 6 1 6
0 4 9 0 0 0 1 0 . 2 3 8 0 7 >0. 2 3 2 6 1 1 2 8 7 4  I 2 8 1 3 .
0 5 0 0 0 0 ! 0 2 7 9 2 9 to . 2 7 3 5 5 ! 3 0 3 9 .  t 3 0 1 8
0 5 5 0 0 0  i 0 3 2 3 9 6 SO. 3 1 7 2 8 ! 3 2 9 3 .  1 3 2 2 5
o 6 0 0 0 0 ! 0 3 7 0 6 6 JO 3 6 4 0 1 ! 3 4 4 4  ! 3 4 4 5 .
o 6 5 0 0 0  JO 4 2 0 0 1 10 . 4 1 4 I I  1 3 6 3 9  t 3 6 9 4
o 7 0 0 0 0 1 0 4 7 3 0 3 t o . 4 6 7 0 3 ! 3 9 0 9  I 3 9 6 1 .
0 7 5 0 0 0 ! 0 5 2 9 7 2 s o . 5 2 5 7 9 1 4 1 8 0 .  1 4 2 7 4 .
n 8 0 0 0 0  JO 5 9 6 4 0 t o . 5 8 8 9 1 1 4 9 1 7  1 4 6 5 4 .
0 8 5 0 0 0 1 0 6 6 3 5 1 t o . 6 5 8 5 1 ! 4 9 4 0 .  ! 5 1 3 1 .
0 9 0 0 0 0 10 7 3 3 7 1 t o . 7 3 7 161 5 1 7 6 .  t 5 7 9 9 .
0 9 5 0 0 0 1 0 B 2 3 B 5 t o 8 3 1 5 5 1 6 6 4 6  1 6 9 5 9 .
1 0 0 0 0 0 1 1 0 0 0 0 0 1 1. 0 0 0 0 0 1 1 2 9 B 8 . t 1 2 4 2 0

YEAR  1 9 6 6  H O U S E H O LD  S IZ E  I  
A C T U A L  ! A C T U A L  t E S T IM . ! A C T U A L  ! E S T IM .

p o p  i v. a g i  : % a g i  : *  a g i  t «  a g iI — W. II I
O 0 5 0 0 0 1 0 0 0 8 3 4 - 0 0 6 5 0 ! 6 5 1 - 5 0 7
0 lO O O O .’ O 0 1 6 6 8 I - . 0 0 3 7 6 1 6 5 1 1 9 9
O 1 5 0 0 0 ! 0 0 2 5 0 3 t o 0 0 3 6 4 ! 6 5 1 5 9 3
0 2 0 0 0 0  JO. 0 3 3 3 7 t o . 0 1 5 8 3 t 6 5 1 . 9 5 1 .
0 2 5 0 0 0 10 0 4 1 7 1 to . 0 3 1 7 0 t 6 5 1 . 1 2 3 8 .
0 3 0 0 0 0 10 0 5 9 2 3 so . 0 5 1 4 5 1 1 3 6 6 . 1 5 4 1 .
0 3 5 0 0 0 10 0 8 2 4 5 so . 0 7 4 7 3 | 1 8 1 2 1 8 1 6
0 4 0 0 0 0 10 1 0 5 6 8 s o 1 0 1 5 5 J 1 8 1 2 2 0 9 3 .
0 4 5 0 0 0  SO 1 2 8 9 1 t o 1 3 2 0 4 ! 1 8 1 2 2 3 7 9 .
0 5 0 0 0 0  SO 1 5 7 1 4 to . 1 6 6 3 6 1 2202 2 6 7 7
0 5 5 0 0 0 1 0 1 9 6 6 / t o . 2 0 4 7 3 t 3 0 8 4 2 9 9 3
0 6 0 0 0 0  J 0 2 3 6 1 9 s o . 2 4 7 6 1 t 3 0 8 4 3 3 4 5 ,
0 6 5 0 0 0 1 0 2 8 5 1 3 so . 2 9 5 4 3 ! 3 8 1 8 . 3 7 3 1
0 7 0 0 0 0 ! 0 3 4 0 4 9 s o . 3 4 8 7 9 ! 4 3 1 8 . 4 1 6 3
0 . 7 5 0 0 0 tO 4 0 4 0 1 t o . 4 0 8 6 8  S 4 9 5 6 . 4 6 7 2 .

8 0 0 0 0 10 4 7 5 3 9 t o . 4 7 6 6 5 ! 5 5 6 8 5 3 0 3
0 8 5 0 0 0 1 0 5 6 1 5 1 to . 5 5 4 9 5 ! 6 7 1 8 6 1 0 8
< i 9 0 0 0 0 1 0 6 5 9 0 2 t o 6 4 7 9 1 J 7 6 0 8 . 7 2 5 2 .
V* ” 5 0 0 0 iO 7 7 6 4 3 tO 7 6 5 5 0 1 9 1 5 9 9 1 7 3
1 0 0 0 0 0  i 1 0 0 0 0 0 ! 1 . 0 0 0 0 0 1 1 7 4 4 1 1 8 2 9 3

J R E S  ID .  J AC T U A L  
7. 17. POP

t YEAR 1970 HOUSEHOLD
ACTUAL JESTIM J ACTUAL
7. AGI i 7. AGI ! *  AGI

I  ZE  6  
E S T IM  
*  A G I

IR E S ID  
7.

5 2 10 0 5 0 0 0  JO 0 0 9 4 4  SO. OOBO6 ! 6 4 4 J 5 5 0 . 1 4 . 6
1 7 1 0 1 0 0 0 0  SO 0 2 5 9 6  5 0 . 0 2 3 1 7 1 1 1 2 8 I 1 0 3 2 8 5
0 1 t o . 1 5 0 0 0 1 0 . 0 4 7 2 7  5 0 . 0 4 3 2 0 ; 1 4 5 6 i 1 3 6 7 6 . 1
I . 6 1 0 . 2 0 0 0 0 1 0 . 0 7 2 1 5 1 0 . 0 6 6 8 3 1 1 6 9 9 . ! 1 6 1 4 5 0
2 . 4  10 . 2 5 0 0 0  SO. 0 9 9 4 9 10 . 0 9 3 5 B t 1 8 6 7 ! 1 0 2 7 o 2
2 . 4  10 . 3 0 0 0 0  SO. 1 2 9 0 0 1 0 . 1 2 3 2 1 1 2 0 7 0 1 2 0 2 3 . 2 3
1. 6 1 0 . 3 5 0 0 0  tO . 1 6 3 6 4  SO. 1 5 5 5 7  J 2 3 1 1 . I 2 2 1 0 . 4 4
4 . 2 !  0 . 4 0 0 0 0  SO 1 9 9 2 3  S 0 . 1 9 0 6 1 t 2 4 3 0 ! 2 3 9 2 . 1 5
2 . 1 t o . 4 5 0 0 0 1 0 . 2 3 7 B 0  S 0 . 2 2 8 3 0  5 2 6 3 4 I 2 5 7 4 . 2 3
0 . 7 1 0 . 5 0 0 0 0 10 . 2 7 8 7 0  SO. 2 6 8 8 1 S 2 7 9 3 . 1 2 7 6 6 . 1 O
2 . 1 10 5 5 0 0 0 10 3 2 1 3 5  SO. 3 1 2 1 7 ! 2 9 1 2 . ! 2 7 6 1 . *1 7

- 0 . 1 t o 6 0 0 0 0 1 0 3 6 7 8 4 1 0 . 3 5 B 5 0  5 3 1 7 5 I 3 1 6 4 . Ci 3
- 1 . 5 1 0 . 6 5 0 0 0 1 0 4 1 6 9 5 10 . 4 0 8 2 7 S 3 3 5 4 • 3 3 9 8 . - 1 3
- I . 3 S 0 7 0 0 0 0 tO 4 6 9 3 1  10 . 4 6 1 6 3 S 3 5 7 6 J 3 6 4 4 - 1 9
- 2 . 2 1 0 . 7 5 0 0 0  ! 0 . 5 2 5 2 3 10 . 5 1 9 4 0 ! 3 8 1 8 J 3 9 4 4 . -3 3

5 . 3 1 0 BO O O O 10. 5 8 7 8 2 10 . 5 8 2 3 1 5 4 2 7 4 . ! 4 2 9 6 . - 0 5
- 3 7  tO . 8 5 0 0 0 1 0 6 5 6 8 5 1 0 6 5 1 8 2 S 4 7 1 3 ! 4 7 4 6 . - 0 7

- 1 2 . o t o . 9 0 0 0 0  tO . 7 2 5 8 7  S 0 . 7 3 0 6 2 S 4 7 1 3 . ! 5 3 8 1 . - 1 4 2
- 4 . 7 1 0 9 5 0 0 0 ! 0 8 1 5 5 2 10 . 8 2 5 4 9 t 6 1 2 2 . ! 6 4 7 8 - 5 8

4 . 4 1 1 . 0 0 0 0 0 ! 1 . 0 0 0 0 0 !  1. OOOOOS 1 2 5 9 7 ! 1 1 9 1 6 5 4

t YE A R  1 9 6 6  H O U S E H O LD S IZ E  2
R E S ID  tA C T U A L  S A C T U A L tE S T IM  IA C T U A L ! E S T IM . R E S ID

*/. I'/ . POP t % A G I J J A G I S *  A G I ! •  A G I 7.

1 7 7 . 9  S 0 . 0 5 0 0 0 10 . 0 0 5 2 7 10 . 0 0 3 7 6 ! 6 3 8 ! 4 5 6 2 8 6
6 9 . 5  S 0 1 0 0 0 0  t o . 0 1 5 1 2 1 0 0 1 3 6 6 1 1 1 9 4 . I 1 1 9 0 -<>■ 4

8 . 9 1 0 . 1 5 0 0 0 ! 0 0 2 8 3 2 10 . 0 2 8 2 4  I 1 5 9 8 ! 1 7 6 5 - 1 0 . 5
- 4 6 . 1 t o . 2 0 0 0 0 ! 0 0 4 4 6 4  SO. 0 4 6 3 7 1 1 9 7 7 ! 2 1 9 5 . - 1 1 0
- 9 0 . 3 1 0 . 2 5 0 0 0 1 0 . 0 6 4 9 9  tO . 0 6 7 8 3 1 2 4 6 4 ! 2 6 0 0 . - 5 5
- 1 2 . 8  tO . 3 0 0 0 0 1 0 . 0 8 7 6 1  10 . 0 9 2 4 8 1 2 7 3 9 t 2 9 8 5 . - 9 . 0

- 0 . 2  SO. 3 5 0 0 0  tO . 1 1 5 2 5  tO . 1 2 0 1 0 1 3 3 4 7 . t 3 3 4 5 . 0 1
- 1 5 . 5 S 0 . 4 0 0 0 0  ! 0 . 1 4 4 9 0  tO . 1 5 0 7 0 1 3 5 9 0 1 3 7 0 5 . - 3 2
- 3 1 . 3  S 0 . 4 5 0 0 0  JO. 1 8 1 4 0 1 0 . 1 8 4 3 2 1 4 4 2 0 ! 4 0 7 1 . 7 9
- 2 1 6  ! 0 . 5 0 0 0 0  SO. 2 1 9 9 0 SO 2 2 1 0 9 1 4 6 6 2 ! 4 4 5 2 . 4 5

S. 9  JO. 5 5 0 0 0 10 . 2 6 2 0 6 1 0 . 2 6 1 2 9 t 5 1 0 4 ! 4 8 6 8 . 4 6
- 8 . 5  tO . 6 0 0 0 0 10 . 3 0 8 5 2 1 0 . 3 0 5 0 4 1 5 6 2 6 ! 5 2 9 8 5 . 8

2 . 3 1 0 . 6 5 0 0 0 1 0 . 3 5 8 4 3 1 0 . 3 5 2 6 9  5 6 0 4 4 I 5 7 7 0 . 4 5
3 . 6 1 0 . 7 0 0 0 0  SO. 4 1 3 5 0 1 0 . 4 0 4 9 5 t 6 6 6 8 ! 6 3 2 8 . 5 1
5 . 7 !  0 . 7 5 0 0 0  SO. 4 7 3 7 0  tO . 4 6 2 3 9  S 7 2 8 9 ! 6 9 5 5 . 4 6
4 . B IO 8 0 0 0 0  SO. 5 4 4 9 3  tO . 5 2 6 1 8 ! 8 6 2 5 t 7 7 2 4 . IO . 5
9 . 1 SO 8 5 0 0 0 SO 6 2 2 5 8 1 0 . 5 9 8 2 7 1 9 4 0 3 ■ 8 7 3 0 . 7 2
4 7  tO . 9 0 0 0 0  tO . 7 0 0 2 4 1 0 . 6 8 2 1 9 ( 9 4 0 3 ! 1 0 1 6 1 - 0 1

- 0 . 2 10 . 9 5 0 0 0 1 0 . 7 9 2 6 6  SO. 7 0 6 4 5 1 1 1 1 9 1 ! 1 2 6 2 4 . - 1 2 8
- 4 . 9 1 1 . 0 0 0 0 0 1 1 . OOOOOS 1. OO O O O ! 2 5 1 0 7 ! 2 5 0 5 8 . - 3 0

23
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YEAR 1966 HOUSEHOLD SIZE 3 1 YEAR 1966 HOUSEHOLD SI /E  4
ACTUAL 1 ACTUAL!ESTIM ! ACTUAL fFSTIM IRESID JACTUAL J ACTUAL JEST1M ACTUAL ! ESTIM RES1D
y pop : t. AGI 1

— ... — I —
i  AGI J * AGI « AGI X tX

___ » .. _
POP t i  AGI J AGI *  AGI ! *  AGI V.

0
1 _

09000I 0
- ' “ 1 
00766 JO. 00659 J 597. 513 J 14.

I
0J0. 05000 JO. 00949 JO. 00809 790. t 673 14 8

0 10000 JO 02125 JO. 02056 I 1058 1087. 1 -2. 810 10000 JO. 02576 JO. 02424 1354 134 5. 0. 7
0 15000 J 0 0389810. 03980 I 1380. 1498. 1 -8. 6 J 0. 15000 JO. 04667 JO. 04563 1740. J 1780. —2 3
0 2000010 05963 JO. 062731 1608. 1785 1 -11. 010. 20000 JO. 07094 SO. 07085 2020 J 2099. -3 9
0 25000!0 08614 JO. 08892 J 2064. 2039 J 1. 210. 25000 S 0. 10069 JO. 09925 2477. J 2364. 4 6
0 30000 J0 11551 SO. 11810! 2286. 2272 S 0. 610 30000 S 0. 13253 JO. 13053 2650 J 2603. 1 8
0 35000!0 14851 JO. 150111 2569 2492 J 3 OtO 3500010 16679SO 16448 2852 J 2826 O 9
0 40000JO 1B509J0. 18486! 2847 2706. J 5. 0J0. 40000 JO. 2043310. 20100 3124. J 3040 2 7
0 45000 JO 2233610 . 22234J 2980 29 J 8 I 2. 1 JO 4500010. 24368JO. 24014 3275. I 3257 0. 5
0. 5000010 26591 JO. 26261J 3312 3135 J 5. 410 5000010. 28573 J 0. 28181 3500 J 3469 0 9
0 5 5 0 0 0 1 0 31001 JO 30585! 3434 3367. J 2 0J0. 55000JO. 3303910 32608 371 7 1 3684 0. 9
0 60000: o 35865 JO 352111 3786 3601. 1 4. 910 60000 J 0 37764 10. 37320 3932 1 3922 0 3
0 65000(0 40047JO. 401 76J 3879 3865 1 0. 4 JO 6500010 4274310. 42328 4144 S 416B -0 6
0 7000010 46355 5 0 455101 4288 4153. J 3 210 70000 J 0 48558 J 0. 47675 4840. 1 4451. 8 0
0 75000!0 52491 JO. 51284 J 4777 4495 J 5 910. 75000JO 54839JO. 53400 5228 ! 4765 8 8
0 80000 JO 5950810. 57574 J 5463. 4897 J 10.410 80000 J 0. 6112010. 59592 5228 J 5154. 1. 4
0 85000 J 0 6652510. 64533J 5463. 5417. J 0. 810 85000JO. 67401 10. 66380 5228 t 5649 -8 1

TJ 0 90000 J 0 7354210. 72437J 5463 6153 t -12 6 JO. 90000tO. 73749JO. 73999 5283 ! 6342 -20 0
Q) 0 95000 JO 82269 JO 81962 S 6794 7415. J -9. 1 to. 9500010. 82661 tO. 83101 7418 1 7575. -2 1
3
CS 1 00000 J1 00000 J1. 00000 J 13803 14042 J -1. 711. 0000011. 0000011. 00000 14431 t 14065. 5
•rl
W YEAR 1966 HOUSEHOLD SIZE 5 J YEAR 1966 HOUSEHOLD SIZE 6
C
o ACTUAL S ACTUAL JEST IM 1 ACTUAL EST1M. iRESID. J ACTUAL S ACTUAL IESTIH. ACTUAL t ESTIM RESID
o *' POP J AGI J % AGI J $ AGI *  AGI 1 7. 17. POP. t y. AOI 1 X AGI *  AGI t « AGI 7.
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PARAMA HH SIZE 1 1 PARAMs HH SIZE 1 1PARAMV HH SIZE 1
R8Q0 9191 RBAR600 4409 1 RSQ0.6877RBARSQ0. 6396 1RSQ0.6643RBARSQ0. 6127
RHO- 0109AAPE 1 4679 1 RHO0.6280AAPE 0. 7181 1RHO04700AAPE 2. 4371
BI 0.3723T-STAT 23 28 1 BI 0.4394 T-STAT 49. 08 1BI 1.1771 T-STAT 10. 66
B2 0.0031 T-STAT 1 69 1 B2 0.0017T-STAT 1. 46 1B2 0.0340T-BTAT 2 63
03 00018T-STAT 0 99 1 B3 00029 T-STAT 2. 39 103 0.0119 T-STAT O 94

PARAMP HH SIZE 1 1 PARAMA HH SIZE 2 1PARAM8 HH SIZE 2
RSQ06743RBARSQ0 6242 1 RSQ09979RBARSQ0 9399 1RSQ04446RBARSO0. 3991
RHO0 9139AAPE 22 0978 1 RHO00719AAPE 1.2434 1RHO 0244AAPE 0. 2494
BI 0. 1719T-ST AT 9 06 1 BI 0.2839T-STAT 29. 86 1BI 0.4998T-STAT 196 03
B2 -0.0154 T-STAT -3 13 ! B2 •-00001 T-STAT -0. 10 1B2 -*0.0012 T-STAT -3 13
B3 -•0.0016T-STAT -0. 42 11 B3 00037 T-8TAT 3. 01 1B3 0.0010 T-STAT 2 89

PARAMV HH SIZE 2 11 PARAMP HH SIZE 2 1PARAMA HH SIZE 3
R5Q0.2908RBARSQ0 1909 11 RSQ0.3047RBARSQ0. 1977 1RSQ0.7966RBARSQ0. 7192
RHO0.2926AAPE 2 9744 11 RHO0.2922AAPE 9. 6699 1RHO04649AAPE 2. 3906
BI 1.2919T-STAT 19 19 I1 BI 0. 1909T-8TAT 3. 69 1BI 0.1996T-STAT 11. 08
B2 0.0193T-STAT I 99 11 B2 -0.0139T-8TAT -2. 29 1B2 0.0041 T-STAT 2. 00
B3 --00039T-STAT -0 69 11 B3 0.0072T-STAT 1. 29 1B3 0.0090T-STAT 2. 94

PARAM8 HH SIZE 3 11 PARAMV HH SIZE 3 1PARAMP HH 81ZE 3
RSQ0.6666RBARSQ0 6153 11 RSQ03648RBARSQ0. 2671 1RSQ0.3232RBARSQ0. 2191
RHO02664AAPE 0 3887 11 RHO0.3989AAPE 4. 4886 1RHO0.3261 AAPE 119 6700
BI 0.9099T-STAT 107 87 11 BI 1.1709T-BTAT 8. 41 1BI 0. 1989 T-STAT 2. 17
B2 --0.0021 T-STAT -3. 81 11 B2 00386T-STAT 2. 37 1B2 *-0.0296 T-STAT -2. 38
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PARAM V HH S IZ E  5 1 PAR AM P HH S IZ E  5
RSQ 0 1 8 2 8 R B A R S O 0  0 5 7 1 1 RSQ 0 1 0 7 7 R BAR SQ  -  0 2 9 6
RHO 0 2 6 1 9 A A P E 5 . 4 2 2 6 1 RHO 0 2 4 3 6 A A P E  1 0 . 2 6 0 4
B 1 1 0 5 9 2 T - S T A T 6 9 7  !1 B 1 0 2 9 4 9 T -S T A T  2 . 4 9
0? 0 0 2 3 2 T - S T A T 1. 3 0  :1 B 2  •-0 . 0 1 4 5 T -S T A T  - 1 . 0 5
0 3  --0 0 0 4 0 T - S T A T - 0  2 4  !1 B 3 0 0 0 4 2 T - S T A T  0  3 2

PARAM S HH S IZ E  6  11 PAR AM V HH S IZ E  6
RSG 0 6 7 6 5 R B A R S Q 0  6 2 6 7  11 PSQ 0 6 9 8 0 R BAR SQ  0 . 6 5 1 5
RHO 0 4 7 3 7 A A P E 0 4 4 6 0  11 RHO 0. 1 9 6 4 A A P E  3 . 6 6 3 4
B 1 0 5 2 4 2 T - S T A T B 0 . 6 5  11 B1 0. 7 5 1 3 T -S T A T  6  9 9
B 2  *-0 0 0 2 3 T -S T A T - 3 .  3 5  I1 B 2 0. 0 2 1 7 T - S T A T  1. 7 2
B 3  -•0 0001 T - S T A T - 0 .  1 7  11 B 3 0. 0 2 6 1 T - S T A T  2 . 1 9

P AR AM A HH S IZ E  6
RSQ 0 0 9 4 6 R O AR SQ  0 0 / 8 3
RHO 0. 3 0 9 2 A A P E  2 6 1 5 9
B1 0 1 1 5 0 T - S T A T 6 1 6
02 0. 0 0 5 5 T - S T A T 2  51
0 3 0 0102 T - S T A T 4 9 3

P A R A M P H H  S IZ E  6
RSQ 0 . 6 0 6 6 ROARSQ 0 5 4 6 1
RHO 0 . 2 1 5 0 A A P E  1 3 . 4 3 8 5
B1 0 . 4 4 3 4 T - S T A T 6 6 7
B 2  --0 . 0 1 3 6 T - S T A T - 1  7 3
B 3  --0 . 0 1 0 6 T - S T A T - 1  4 4
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Mathgrna-UoaJ,- Appandlx*

1.0

% income

% p o p u la tio n  1.0

The Lorenz curve i s  d e fin e d  by a fu n c t io n  T = f ( S ) .

B asic geometry and a lg e b ra  re v e a l th a t :

M. 1) S = (x  + y ) /  VST

M.2) T = (x  -  y ) / V T

M.3) x  = (S + T ) / V T

M.4) y = (S  + T ) / V ^

Equations M. 1 -  4 a re  d e r iv e d  a t  the  end o f  t h is  appendix.

The Lorenz curve fu n c t io n  f o r  ye a r t  and household s iz e  h i s

M*5 ) Tt h i  -  * U , - I « h l  + Bt h * { <St h i 1 ‘ 5 ( V r - W 5 j

and Bth  a re  p a ra m e te rs  w h ic h  a re  e s t im a te d  f ro m  h i s t o r i c a l  

o b s e rv a t io n s  on th e  income d is t r ib u t io n .  The t h i r d  s u b s c r ip t on S and 

T, i ,  r e fe rs  to  the  p o s it io n  a long  th e  x a x is  a t  w h ic h  th e  f u n c t io n  i s  

e v a lu a t e d .  ^ 8 l h i  i s  th e  v a lu e  T  ̂981 Lorenz c u rv e  f o r
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The param eters and Bth  are  ob ta ined  by re g re s s io n  e s t im a tio n  o f

e q u a tio n  M .5 . The d a ta  f o r  th e  e s t im a t io n  i s  o b ta in e d  th ro u g h  th e

f o l lo w in g  p ro c e s s . F i r s t ,  the  v a r ia b le  ^ 8 1 ^  must be crea ted , th a t  i s

to  say, th e  1981 d i s t r i b u t i o n  m ust be d e f in e d .  But to  do t h i s  th e

o b s e rv a t io n s  o f  x . . . and y j.U4 must f i r s t  be co n s tru c te d . The raw datat h i  t h i
from  S ta t is t ic s  o f  Income (SOI) a re  grouped. Each d is t r ib u t io n  has from  

15 to  31 p u b lis h e d  o b s e rv a t io n s  ( th e  j  s u b s c r ip t )  on th e  number o f  

re tu rn s , r ^ ,  and on t he amount of  incoee, ^

“ •6 )  x thJ  = J & W ' t h

M-7* y t h j  °  I n  qth n /Q th

Rth  and Qtfa a re  th e  t o t a l  numbe/* o f  r e tu rn s  and incom e f o r  yea r t ,  

household s iz e  h. L in e a r in te r p o la t io n  i s  a p p lie d  to  g e t 40 v a lu e s  o f  

y y t h k w h ic h  c o rre sp o n d  to  40 (k=1 ,40 ) va lues o f  xx^ chosen to  be .025 , 

.0 5 ,  .0 7 5 , . . .  1 . 0 .  For exam ple , i f  th e  v a lu e  o f  x x ^  chosen  f e l l  

betw een and x th j+ 1  ' ^hen th e  va l ue of* ^ t h k  whicla corresponds to

the  va lue  o f xx. would be

househo ld  s iz e  h e v a lu a te d  a t  p o s i t io n  i .

M* 8) ^ tU k  = * (x x k ”  x t h j ) / ( x t h j +1 "  x t h j ) } * (y t h j+ r y t h j ) + y t h j

These 40 va lues o f  o f xx and yy fo r  each y e a r  and h o u s e h o ld  s iz e  

are  then used i n  equa tions M. 1 and M.2 to  o b ta in  40 co rrespond ing  va lues  

o f  St h k  and  T th k *  The v a lu e s  o f  T w h ic h  c o r re s p o n d  t o  th e  40 

co n s tru c te d  p o in ts  o f  x x k f o r  th e  y e a r  1981 a re  c a l le d  T 8 lh k . T h is  

c o n s t r u c t in g  o f  xx  and y y  a re  necessary to  ge t a w hole tim e s e r ie s  o f  

c o n s is te n t  d a ta  p o in ts  used i n  e s t im a t in g  and fo r e c a s t in g  th e  tw o  

param eters o f  the  income d is t r ib u t io n  from  equa tion  M.5. T h is  procedure 

i s  fo l lo w e d  f o r  a l l  th e  y e a rs  i n  th e  da ta  sample (1966 through 1982, 

e x c lu d in g  1967 because o f la c k  o f  da ta ) and va lues  o f  and a re
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s im i la r ly  ob ta ined . The va lu e s  o f  T ^  a re  then used on th e  le f t - h a n d  

s id e  o f  e q u a t io n  M. 5 , and th e  v a lu e s  o f  and T81 a re  used on th e  

r ig h t .

E quation M.5 i s  then  es tim a ted  w ith  o rd in a ry  le a s t  squares f o r  each 

ye a r and household s iz e  w ith  the  40 obse rva tio n s  to  o b ta in  th e  es tim a tes  

o f  Ath  and B ^ .  The r e s u lts  o f  these e s tim a tio n s  a re  shown i n  ta b le  2.1 

o f the  t e x t .  Each p a ra m e te r A, and B a re  o r o s s - s e c t io n  e s t im a te s .  

T a b le  2 .2  shows how w e l l  th e  es tim a ted  equ a tions  f i t  the  in te rp o la te d  

grouped data from  SOI. In  o rd e r  to  save space , o n ly  th e  y e a rs  1 966 ,

1 9 7 0 , 1 9 7 5 , and 1980 a re  shown. The f i t  f o r  1981 i s  p e r f e c t ,  by 

d e f in i t io n ,  s ince  901 = 1*0 and 981 = ^ . 0  f o r  a l l  s ix  h o u s e h o ld  

s iz e s .

The c r o s s - s e c t io n  e s t im a te s  o f  th e  A and B pa ram e te rs  a re  then 

a rranged i n  t im e -s e r ie s .  To fo re c a s t th e  incom e d i s t r i b u t i o n  i n  some 

f u t u r e  y e a r ,  . we need t o  f o r e c a s t  th e  v a lu e  o f  t h i s  t im e - s e r ie s .  

Equations a re  es tim a ted  i n  th e  fo rm :

M.9) Ah = c + d«UN + e*PCTINC + f*IN F L + g«TIME

M. 10) Bfa = c + d«UN + e*PCTINC + f*IN F L + g*TIME

Where UN i s  th e  unem ploym ent r a te ,  PCTINC i s  th e  s h a re  o f  p e rs o n a l 

income th a t  i s  made up o f  in te r e s t  and d iv id e n d s , INFL is  th e  percentage 

change  i n  th e  GNP d e f la t o r ,  and TIME i s  a l i n e a r  t im e  t re n d .  The 

param eters e s tim a te d  ( c ,d ,  e, f& g ) a re  used w i th  th e  fo r e c a s ts  o f  th e  

economic v a r ia b le s  to  g e t fo re c a s ts  o f  the  param eters A and B. Equation 

M.5 in d ic a t e s  t h a t  i f  p a ra m e te r  A i s  g r e a te r  th a n  1 , th e  incom e 

d i s t r i b u t i o n  w i l l  be more u ne qua l th a n  i t  was i n  1 9 8 1 . A ls o  as  

p a ra m e te r B in c re a s e s ,  the  more skewed th e  income d is t r ib u t io n  w i l l  be 

to w a rd  th e  r i g h t  o r  upper end. The r e s u l t s  o f  th e  e s t im a t io n s  o f
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e q u a tio n s  M.9 and M. 10 are  shown i n  ta b le  2 .5  o f the  te x t  and esq jla ined 

f u l l y  th e re .

What we have a t  t h is  p o in t i s  a means o f  fo r e c a s t in g  and B tfa .

We must nex t tra n s fo rm  those in to  fo re c a s ts  o f  y thg  which correspond to

50 g r id  va lu e s  o f  x . The g r id s  a re  n e ce ssa ry  to  com bine th e  incom e

d i s t r i b u t i o n s  o f  th e  s i x  h o u s e h o ld  s iz e s  i n t o  a g g re g a te  incom e

d i s t r i b u t i o n s .  The g r id s  a re  c r e a te d  f ro m  th e  At h f s and B ^ ' s

n u m e r ic a l ly .  Values o f  S ^ ,  Thg and y hg from  the  1981 d is t r ib u t io n  a re

used. They a re  c o n ta in e d  i n  a g r id  o f  50 c o r re s p o n d in g  q u a d ru p le ts

w h ic h  c o rre s p o n d  to  50 e q u a lly  spaced va lu e s  o f  x . The 50 va lues o f
S

and ^ 8 1 ^  a re  put i n  e q u a tion  M.5 w ith  th e  new fo re c a s t  v a lu e s  o f

Ath  and B t h . The r e s u l t  i s  50 new v a lu e s  o f  T f o r  each y e a r  and

household s iz e . These new Tf s and th e  S 's  (Sg.j) used t o  g e n e ra te  them

a re  p u t in to  equa tions  M.3 and M.4 to  ge t new g r id s  o f  va lues  f o r  x and

y .  These va lu e s  o f  x a re  no t e q u a lly  spaced, however, so ano the r l in e a r

in te r p o la t io n  i s  done, ju s t  as i n  e q u a t io n  M. 8 , to  g e t  th e  g r id  o f

q u a d ru p le ts  w h ic h  correspond to  the  50 e q u a lly  spaced va lu e s  o f  x f o r
6

each household s iz e  in  th e  fo re c a s t yea rs .

S ince th e  fo re c a s t va lu e s  o f  x  and y are  i n  percentage term s, i t  i s  

a s im p le  m a tte r  to  c o n v e r t  them to  th e  number o f  p e o p le , and

d o l la r  amount o f  income fo r  yea r t ,  s iz e  h and g r id  c e l l  g. The

re q u ire d  p ieces  o f  data a re  th e  t o t a l  p o p u la t io n  and incom e f o r  each 

h o u s e h o ld  s iz e  pe r y e a r .  The m odel d e te rm in e s  b o th  numbers i n  th e  

a g g re g a te , and th e  e q u a tio n s  i n  t a b le s  2 .7  and 2 .8  show how th e  

a g g re g a te  i s  d iv id e d  among th e  s ix  h o u s e h o ld  s iz e s .  L e t R ^  be the  

number o f people i n  household s iz e  h, ye a r t ,  and be t h a t  g ro u p 's  

AGI* Xth g  and Y ^ g  a re  d e fin e d :
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M- 11) x thg= ( x th g -  x th g -1 >* Rth * H

M,12) Yth g = ^ yth g “  y th g -1 * *Qth

H = h, excep t when h :  6 ;  Then H i s  th e  o v e ra l l average household

s iz e  o f the  s ix  and over household s iz e  group.

Combi niinus. .tke. ito.uggholA.

The 6 household s iz e s  a re  combined in to  a s in g le  o v e ra l l 20 v e n t i le  

d i s t r i b u t i o n  f o r  each y e a r ,  (Each v e n t i le  c o n ta in s  people from  a l l  6 

household s iz e s .)  The g r id  va lu e s  o f  x and y a re  c o n v e r te d  in t o  u n i t  

v a lu e s  by e q u a tio n s  M. 11 and M.12, and per c a p ita  incomes (P C I's )  a re  

c a lc u la te d  f o r  each c e l l  in  each g r id :

“ • 13) PCIth g= W x th g

The c u to f f  PCI, (PCC) which d e fin e s  th e  border between g r id  c e l l  g and 

g+1 i s  o b ta in e d  by:

M.14) pccthg= (PCW  PCW l ) /a

The d i f f e r e n t  h o u s e h o ld  s iz e s  a r e  c o m b in e d  i n t o  a s in g le  

d is t r ib u t io n  per ye a r by an a lo g o r ith m  where f i r s t ,  a guess i s  made a t  

v e n t i le  i ' s  c u to f f  PCI, PCC^ ( i s  1 . . . 2 0 ) .  I f  th a t  guess f a l l s  between 

th e  g r id 's  PCC^g and ?CCthg+^ , then th e  guess a t  v e n t i le  i ' s  p o p u la tio n  

f ro m  t h a t  h o u s e h o ld  s iz e  and  t h a t  y e a r  i s  a r r iv e d  a t  by l i n e a r  

in te r p o la t io n :

M.15) T th i=  (PCCt i -  pccth g ) /(p c c thg+1-  pccth g )*x th g  +£xthg_1 

The same in te r p o la t io n  i s  used to  g e t the  guess a t  the  d o l la r  income fo r  

v e n t i le  i ,  from  household s iz e  h and y e a r t ,  t h a t  i s ,  The same

guess a t  /PCCt £ i s  used f o r  a l l  s ix  household s iz e s . Now t*16 Ic^h i*  3 a re  

summed over h. I f  th a t  sum is  more than o n e - tw e n t ie th  o f  t h a t  y e a r 's  

t o t a l  p o p u la t io n ,  th e  process i s  repea ted  w ith  a lo w e r i n i t a l  guess a t
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th e  p e r c a p i ta  in c o m e  c u t o f f ,  PCCt i . i f  th e  sum i s  le s s  th a n  

o n e - tw e n t ie th ,  a h ig h e r  PCCt i  i s  t r ie d .  The process i s  repea ted  u n t i l  

the  sum is  w i th in  a s p e c if ie d  range (100 p e rs o n s ) o f  th e  t r u e  v e n t i l e  

p o p u la t io n .  The r e s u l t in g  s and Y ^ h i*3 a re  shown i n  ta b le  2.10

a long  w ith  t h e i r  sums over household s iz e s , Xfci and Yfc i. Note th a t  th e  

sums o f  over h, Xfc i, a re  the  same f o r  a l l  20 v e n t i le s  i n  any g iven

y e a r .  The f i n a l  c u t o f f  incom e, i s  s a v e d  f o r  l a t e r  use i n

c o n s tru c t in g  an in d e x  f o r  the  consumption model.

E s t im a tin g  Fed e ra l Income Tax L i a b i l i t y .

Taxes a re  le v ie d  a g a in s t household income, so an e s t im a te  o f  each 

h o u s e h o ld  s i z e 's  incom e i n  each v e n t i l e  m ust be o b ta in e d .  Average 

household incomes, a re  c a lc u la te d :

M.16) ^ t h i 2 (Yt h i /X t h i )#H

Next, "s ta n d a rd " ta x  l i a b i l i t y  i s  c a lc u la te d  as a fu n c t io n ,  TXf c l i i ,

o f  AGIj. ^ .  The fu n c t io n  i s  n o t es tim a ted , but depends on param eters i n

th e  ta x  law . The s tandard  ta x  ra te s  a re  the  ra te s  which would a p p ly  to

th e  ave rage  ta x p a y e r  i n  th e  { t h i }  g ro u p  i f  t h a t  ta x p a y e r  to o k  th e

standard  deduction , and no o th e r s p e c ia l ta x  c r e d its  o r  ta x  p re fe re nces .

M.1T) STRth i=  TXt h i (AHIt h i ) /A H It h i

These a re  c a lc u la te d  f o r  both the  h is t o r y  and th e  fo r e c a s t .  The 

h i s t o r i c a l  v a lu e s  o f  s ta n d a rd  ta x  ra te s  a re  compared to  the  e f fe c t iv e  

h is t o r ic a l  ra te s  and a r e la t io n  i s  e s ta b lis h e d  by re g re s s io n  a n a ly s is  

and  u s e d  f o r  th e  f o r e c a s t .  To e s ta b l is h  t h i s  r e la t io n s h ip ,  th e  

h is t o r ic a l  a c tu a l taxes must be determ ined.

F i r s t ,  th e  a c tu a l incom e d i s t r i b u t i o n  f o r  th e  h is t o r y  must be 

d e r iv e d  fro m  th e  g rouped  SOI da ta . In te rp o la t io n  i s  necessary to  g e t
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th e  data to  conform to  the  d e ta i le d  v e n t i le  c o n f ig u ra t io n  as I l lu s t r a t e d  

i n  ta b le  2 .1 0 . Since we a lre a d y  have c ro s s -s e c tio n  param eter e s t im a te s  

f o r  each d is t r ib u t io n  i n  th e  h is to r y ,  i t  would be p o s s ib le  to  d e r iv e  the 

necessary d e ta i l  in  th e  same method as described  above f o r  the  fo re c a s t,  

b u t t h a t  w o u ld  r e s u l t  i n  d is t r ib u t io n s  th a t  correspond to  the  f i t t e d ,  

n o t th e  a c tu a l d i s t r i b u t i o n .  S ince  th e  purpose o f  a n a ly z in g  th e  

h i s t o r i c a l  d a ta  i s  to  e s ta b lis h  the  tru e  r e la t io n  between standard  and 

a c tu a l taxes by v e n t i le  and household s iz e ,  i t  i s  o n ly  a p p ro p r ia te  to  

use th e  a c tu a l incom e d i s t r i b u t i o n s  and n o t th e  f i t t e d  ones. These 

a c tu a l d is t r ib u t io n s  i n  v e n t i le  and household s iz e  d e t a i l  a re  Q b ta in e d  

i n  th e  fo l lo w in g  manner.

The IRS re p o r ts  A G I ^ j ,  the  number o f exemptions o th e r  than age or 

b lin d n e s s  ( E X ^ j ) ,  and th e  taxes pa id , f o r  y e a r  t ,  ho u se h o ld

s iz e  h, and income group j .  The c u to f f ,  o r upper income boundaries fo r  

each g roup  a re  a ls o  re p o r te d ,  and h e re  a re  c o n v e r te d  to  pe r c a p i ta  

incom es and denoted by S O I^ j .  Cum ulative percentage d is t r ib u t io n s  a re  

c a lc u la te d  as i n  equa tions  M.6 & M .7, above, f o r  e x e m p tio n s , ( ^ , 

and ta x e s  Next, a g r id  o f  s iz e  G (G=200) was co n s tru c te d  so

th a t  each c e l l  co n ta in s  AGI and ta xe s  f o r  1/G o f th e  p o p u la t io n .  T h is  

was a c c o m p lis h e d  by f i r s t ,  o b ta in in g  th e  c u t o f f  p e r c a p i ta  incomes 

GPCCt hg and e f fe c t iv e  ta x  ra te s , GTR^g a t  the  upper border o f each g r id  

c e l l .  T h is  was done by l in e a r  in te r p o la t io n :  I f  the  cum u la tive  percen t 

p o p u la tio n  f o r  the  g c e l l ,  g/G, f a l l s  between e x ^ ^  and j , th e n  

M. 18) GPCCth g ={ ) / ( e x t h j " exth j- 1  ^  *

(S 0 It h j “ S0It h j - 1 )+S 0Ith j- 1

and

H. 1 9) G TR ^sC  (g /G -ex th j _ 1) /< ext h j “ exth j- 1  * *
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(TAXt h j - TAXth J -1 > +TAXth j- 1 > /Gpccth g
The upper border o f the  h ig h e s t c e l l  is ,  o f course, no t o b ta in a b le  from  

th e  da ta . F o r tu n a te ly , we a re  s t i l l  a b le  to  to  a c c u r a te ly  assess th e  

lo w e r  b o rd e r  and th e  d o l la r  amounts o f  income and taxes  i n  th e  h ig h e s t 

c e l l ,  even when G=200. T h is  i s  because the  IRS r e p o r ts  i t s  to p  incom e 

g roup  as th e  one w i th  h o u se h o ld s  r e c ie v in g  over a m i l l io n  d o l la r s  i n  

AGI. The number o f re tu rn s  i n  th a t  group i s  le s s  than  .5$ o f  th e  t o t a l  

r e tu r n s  f o r  a l l  th e  d i s t r i b u t i o n s  i n  th e  sam ple . So even w ith  the 

l in e a r  in te r p o la t io n  described  above, i t  i s  p o s s ib le  to  d e te rm in e  th e  

a ve ra g e  income and ta x  ra te s  f o r  the  h ig h e s t .005 o f each d is t r ib u t io n .

The next s tep  i s  to  f i l l  ou t th e  re s t  o f  the  g r id  c e l l s ,  t h a t  i s ,  

to  c o n v e r t  th e  upper l im i t s  o f  each c e l l ' s  AGI and taxes  to  d o l la r s  o f
j

AGI and ta xe s  i n  each g r id  c e l l .  The d o l la r s  o f  incom e, GAGIth g , and

Now th e  d a ta  a re  re a d y  to  be used t o  d e te rm in e  th e  h i s t o r i c a l  

v e n t i le  c u to f f  incomes. The h o u s e h o ld  c o m b in in g  a lg o r i th m  d e s c r ib e d  

above (e q u a tio n  M. 15) fo r  the  fo re c a s t i s  a p p lie d  to  th e  h is to r y ,  us ing  

th e  h is t o r ic a l  g r id s  ju s t  co n s tru c te d . The r e s u l t  i s  n o t  o n ly  incom e 

and exem ptions  f o r  each o f the  120 groups, but h is to r ic a l  e f fe c t iv e  ta x  

ra te s ,  C ^ R ^ ^ s )  as w e l l .  Each g ro u p 's  ave rage  h o u s e h o ld  incom e i s  

c a lc u la te d  as i n  e qu a tion  M. 16, and th e  h is t o r ic a l  ta x  law s a re  a p p lie d  

to  g e t th e  s tandard  ta x  ra te s  f o r  each group as i n  e q u a tio n  M. 17.

The reason 200 g r id  c e l ls  per d i s t r i b u t i o n  w ere  n e c e ssa ry  in  th e  

h is t o r y  was t h a t  th e  c e l l  c u t o f f ,  o r  to p  per c a p ita  income border i s  

used to  determ ine the  v e n t i le  per c a p ita  c u to f f  income. Because the  top

ta xe s  GTAX,th g a re  c a lc u la te d  as fo llo w s :

M.20)

M.21)
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g r id  c e l l  has no upper bound, l in e a r  in te r p o la t io n  i s  o n ly  p o s s ib le  i f  

th e  v e n t i l e  c u t o f f  incomes a re  below the  p e n u ltim a te  g r id  c e l l ' s  upper 

bound. T h is  was not the  case in  some o f th e  h i s t o r i c a l  d i s t r i b u t i o n s  

f o r  g r id s  o f  s iz e  50 o r  1 0 0 , b u t  a g r i d  o f  s iz e  200 was a lw a ys  

s u f f ic ie n t .  (Note th a t  the  top  v e n t i le *  s d o l la r  incom e and ta x e s  a re  

c a lc u la te d  as re s id u a ls  by s u b tra c t in g  th e  f i r s t  19 v e n t i le  amounts from  

the  t o t a l  d o l la r  amount re p o rte d .

The A H I 's  a re  c a lc u la te d  as above, and a p p lie d  to  t h e i r  y e a r 's  ta x  

law s. The ta x  law s i n  th e  past have, o f course, v a r ie d  o v e r  t im e , and 

every e f f o r t  has been made to  account f o r  those changes w h ich a f fe c t  th e  

c a lc u la t io n  o f  s tandard  ta xe s .

The a c tu a l o r  " e f f e c t i v e "  t a x  ra te s ,  ETR,. »s. a re  ob ta ined  fromt n i  7

the  data by the  in te r p o la t io n  method ju s t  described . Next, an e q u a t io n  

w h ic h  r e la te s  the  s tandard  ta x  ra te s  to  th e  e f fe c t iv e  ta x  ra te s  must be 

es tim a te d . The equa tions cou ld  have been es tim a ted  s e p a ra te ly  f o r  each 

h o u s e h o ld  s iz e ,  b u t t h a t  w o u ld  have re q u ire d  120 equa tions . In s te ad , 

the  s ix  household s iz e s  were aggregated in t o  one, reduc ing  th e  number o f 

re q u ire d  e q u a tions  to  20. Because the  c u t o f f  incom es, P C C ^ , a re  th e  

same f o r  a l l  h o u se h o ld  s iz e s ,  th e  a g g re g a t io n  was accom plished by a 

s im p le  incom e-w eighted average:

M-22) STRu= | i < STRth i*  (Yth i/ ( te iYth±))}

M#23) ETRt i = & | * ETRt h i *  (Yt h i / ( & Yt h i ) ) }

A t t h is  p o in t ,  the  S T R ^ 's  and E T R ^ 's  both e x is t  f o r  th e  h is t o r y .

The fo re c a s t  S T R ^ ts  a re  ob ta ined  from  the  income d is t r ib u t io n  fo re c a s t 

and th e  fu tu re  ta x  law  assum ptions. The fo re c a s t ETRt i »s a re  o b ta in e d  

fro m  th e  e s t im a te d  r e s u l t s  o f  r e g re s s io n  e q u a tio n s  which r e la te  the  

h is t o r ic a l  s tandard  and e f fe c t iv e  ta x  ra te s .
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The r a t io s  o f  e f fe c t iv e  to  standard  ta x  ra te s  a re  assumed to  change 

over tim e .

M.24) ETRt i /STRt i = 3 1 ^  + *  TIMEt

The equa tions  a re  es tim a ted  i n  n e a rly  the  e q u iv a le n t fo rm :

M .25) ETRt l=  a l ^ *  STRU  + a2t i » TIME,.* S T R ^

The e s tim a tes  o f  the  and a 2 ^ f s a re  used to  f o r e c a s t  th e

s ta n d a r d - to - e f fe c t iv e  ta x  r a t io s .  The es tim a ted  r a t io s  (n o t th e  a c tu a l 

r a t io s )  from  1982 are  used f o r  the  base fo re c a s t.  They are  shown i n  th e  

f i r s t  column o f  ta b le  3*2

The fo re c a s t income ta x  revenue f o r  ye a r t ,  v e n t i le  i  i s :

M .26) Taxt i =  ETRt i *  Yt i

S ta te  and lo c a l income ta x  i s  c a lc u la te d  as an exogenous percentage

of' fe d e ra l income taxes, and o th e r  taxes a re  c a lc u la te d  as p e rc e n ta g e s

o f  persona l Income ( th e  percentages a re  the  average percentages over the

1980-1982 p e r io d ) .  D isposable  AGI i s  then  c a lc u la te d  as :

M.27) D ISA G I^s -  T a x ^  -  o th e r taxesfci

N ext, th e  per c a p ita  c u to f f  d isposab le  AGIf s, the  PC CD ^'s, must be

e s t im a te d .  T h is  i s  done by e s t im a t in g  th e  e f fe c t iv e  ta x  ra te s  on th e

c u t o f f  incom es , CETRt i »s, by l i n e a r  i n t e r p o la t io n .  I f  th e  c u t o f f

incom e, pcc t i»  i s  tw0 th ir c is  ° f  th e  way betw een th e  i t s  su rround ing

v e n t i le s *  average AGI (denoted by PCAGIt i = AGIt i /N E X /2 0 , w here NEX i s

th e  t o t a l  number o f  e x e m p tio n s ), then th e  c u to f f  ta x  r a te  w i l l  be two

th ir d s  o f  the  way between th e  e f fe c t iv e  ta x  ra te s  o f  i t s  two su rround ing

v e n t i le s :

M.28) CETRt iS {(PCCt i -PCAGIt i )/(PCAG It i+ 1 -PCAGIt i )}»(ETRt i+ 1 -ETRt i )+ETRt i  

Then, PCCD^ can be c a lc u la te d  by m u l t ip ly in g  th e  p r e - ta x  c u t o f f  

AGI by one m inus th e  ta x  r a te s .  S ta te  and lo c a l  income taxes a re  a
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f r a c t io n ,  RSLINC, o f fe d e ra l taxes , and th e  o th e r taxes a re  a f r a c t io n ,  

ROTH, o f persona l income.

M.29) PCCDt i = PCCt i « { 1 .0 - ( ( 1+RSLINC)«CETRt i )} - ( ROTH«PCCPIt i )

Where PCCPIt i  i s  th e  p e r c a p i ta  c u t o f f  f o r  P e rs o n a l incom e d e rive d  

below.

R e c o n c ilia t io n  to  th e  Person a l Income D e f in i t io n  o f Income.

The r e c o n c i l ia t io n  ite m s  which are  p a r t  o f personal income but not 

AGI must now be added. The r e s u l t  o f t h is  la s t  s tep  i s  th a t  the  p re - ta x  

and p o s t- ta x  income d is t r ib u t io n s  w i l l  be d e fin e d  i n  te rm s  o f  p e rs o n a l 

incom e in s te a d  o f  AGI. L e t R It r  be th e  12 a g g re g a te  r e c o n c i l ia t io n  

ite m s  (r= 1 ,1 2 ) and P^r  be the  c o e f f ic ie n ts  o f  the  A G I-P I b r id g e .  RFt i  

i s  th e  f lo w  o f  t o t a l  r e c o n c i l ia t io n  ite m s  to  v e n t i le  i ,  and i s  d e fin e d  

as :

M .3°) RFfci= Pl r »RIt r

That amount i s  added to  d isposab le  AGI to  ge t d is p o s a b le  P e rs o n a l 

Income.

M.31) DISPYt i = DISAG I fci+ R F^

The per c a p ita  r e c o n c i l ia t io n  and per c a p ita  AGI a re  c a lc u la te d  as:

M.32) PCRFt i s RFt i /(N EX/20)

M.33 PCAGIt i = AGIt i /(N EX/20)

Then, the  amount o f per c a p ita  r e c o n c i l ia t io n  a t  the  v e n t i le  c u to f f  

i s  i s  es tim a ted  by l in e a r  in te r p o la t io n  as th e  ta x  ra te s  were b e fo re .

M. 34) PCCRFt i s {(PCCt i -PCAGIt i )/(PCAGIt i+ 1 -PCAGIt i )}  *

(PCRFt i +i - pcRFt i )+FCRFt i  

Then PCCRF^ i s  added to  th e  per c a p ita  c u to f fs  f o r  p re - ta x  AGI, PCC^,

and p o s t - t a x  AGI, PC CD ^, to  g e t th e  c u t o f f s  f o r  b o th  p r e - ta x  and
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N e x t, th e  n o n f i le r  ad justm ent must be made. The ad justm ent can be
*

expressed as fo llo w s  where v ^  denotes th e  a d ju s te d  c u t o f f  incom e f o r  

v e n t i le  i ,  and v ^  i s  the  unad jus ted  c u to f f  income.

M.35) v2*= .6 5 v2

M.36) fo r  1=3,6 v i #=vi - r ( .0 7 5 (2 0 - i) -1  ) * ( v i _ 1- v i _ 2 )

M.37) f o r  i= 7» 19 v i #=vi - (  .0 7 5 ( 2 0 - i) ) * ( v i - v jL_ 1)

The to p  v e n t i l e ,  w h ich  i s  th e  s h a re  o f  the  t o ta l  i s  in c rea sed  by the

a p p ro p ria te  fa c to r  (abou t 7%) to  account f o r  i t s  h a v in g  some p e o p le  i n

i t  th a t  were p re v io u s ly  in  th e  19th v e n t i le .

F in a l l y ,  an in d e x  o f  th e  d is p o s a b le  persona l income d is t r ib u t io n

must be c o n s tru c te d  to  be used i n  i n  th e  consum ption m ode l. The in d e x

PCCDXfci i s  d e f in e d  as the  c u to f f  per c a p ita  persona l income d iv id e d  by

the  average per c a p ita  personal income:

M.3 8) PCCDXt i = PCCPIDt± / ( ^  DISPYt± /POP)

and th e  tw e n t ie th  in d e x  number f o r  yea r t  i s  d e fin e d  as :
20

M.39) PCCDXt20= DISPYt20/§,DISPYt i

p o s t-ta x  personal income, PCCPIt i  and PCCPIDt i .
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M. 1) S s (x  + y ) /  V F  

M.2) T a ( x  -  y) /  V T  7

M.3) x = (S + T ) /  V T

M.4) y a (s -  T ) / V ?  o

D e riv a tio n  o f equations M.1 -  M .4. 1.0

a) x 2 + y2 a S? + T2 (Pythagorean Theorem

b) T2 = x 2 + y2 -  S2 (rearrangem ent o f  a

c ) T2 = ( 1 - x ) 2 + ( 1 -y )2 -  ( V Z - S ) 2 (Pythagorean Theorem

d) x 2+y^-S2 = ( 1 - x ) 2 + ( 1 - y ) 2 -  ( V 2 -S )2 (co m b in a tio n  o f b & c

e ) x 2+y^-S2 = 1 -2x+ x2+1 -2y+y2-2+2 V lS -  S2 (expansion  o f d

f ) 0 s - x  - y  + V2S ( c a n c e l la t io n  o f l i k e  term s i n  e

g ) E qua tion  M.1: S = (x  + y ) / V T (rearrangem ent o f  f

h) T2 = x 2 + y2 -  x 2/2  -  xy - y 2/2 (sub eq. 1 fo r  S in  b

i ) T2 s x2/2 -x y  + y^ /2 (combine l i k e  term s i n  h

J) T2 = ( x 2 -  2xy + y2 ) / ^ ( fa c to r  out 2 in  i

k ) T2 a { ( x - y ) / V 2 } 2 ( fa c to r  r ig h t  s ide  o f j

1) E qua tion  M.2: T a (x  -  y ) ) /  V ?  (square  ro o t  o f both  s id es  o f  k

m) y = V2S -  x (s o lv e  eq. 1 fo r  y

n) y s x -  V 2T (s o lv e  eq. 2 fo r  y

o) x -  VST = Y2s -  x (combine m and n

P) E qua tion  M.3: x a (S + T ) /V 2 (re a rra n g e  o and so lv e  f o r  x

q) x a V 5 S  -  y (s o lv e  eq. 1 fo r  x

r ) x a V 5 T  + y (s o lv e  eq. 2 fo r  x

s ) V 2T  + y a V2S  -  y (combine q and r

t ) E qua tion  M.4: y a (S -  T ) /V ? (re a rra n g e  s and so lv e  f o r  y
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