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An In d u s t r y - S p e c i f ic  E x te n s io n  to  an In p u t-O u tp u t Model

An in p u t -o u tp u t  m odel i s  a p o w e rfu l v e h ic le  f o r  a n a ly z in g  in d u s t r y -  

le v e l  im p lic a t io n s  o f  d i f f e r e n t  economic s c e n a r io s . An in t e r in d u s t r y -  

macroeconomic m odel, such as INFORUM's Long -te rm  In te r in d u s t r y  F o re c a s tin g  

T o o l (L IF T ), is  an e s p e c ia l ly  u s e fu l s im u la t io n  t o o l ,  as i t  deve lops  a 

c o n s is te n t  p ic tu r e  o f  th e  econom y's in t e r in d u s t r y  s t r u c tu r e  and i t s  

r e la t io n s h ip  to  b o th  th e  p ro d u c t and income s id e s  o f  th e  macro - economy. 1 

One im p o rta n t fa c e t  o f  such a m odel, how ever, i s  t h a t  th e  degree o f  

s e c to r a l d e t a i l  i t  can a c h ie v e  i s  l im i t e d .  W h ile  L IF T  fo re c a s ts  A l l  O the r 

C hem ica ls , f o r  exam ple, i t  does n o t d is t in g u is h  among d i f f e r e n t  ch em ica l 

p ro d u c ts ,  such as th e  p la s t i c  re s in s  Low D e n s ity  P o ly e th y le n e  (LDPE) and 

P o ly v in y l C h lo r id e  (PVC). I n  o rd e r to  p ro v id e  a dynam ic in t e r in d u s t r y  

m odel o f  the  economy, L IF T  does n o t need to  d is t in g u is h  among in d iv id u a l  

p la s t i c  re s in s ,  b u t, to  be u s e fu l to  a ch e m ica l m a n u fa c tu re r, L IF T 's  

s e c to r a l d e t a i l  must be expanded.

I n  t h is  p a p e r, a method is  deve loped f o r  e x te n d in g  th e  d -e ta il o f  an 

in p u t -o u tp u t  model in  o rd e r  to  fo re c a s t  s a le s  o f  d i f f e r e n t  p la s t i c  re s in s  

to  t h e i r  un ique  m a rke ts . I n  g e n e ra l,  th e  purpose o f  an In d u s t r y - S p e c if ic  

E x te n s io n  (INSPEX) is  to  m odel s a le s  o f  d e ta i le d  p ro d u c ts  to  s p e c i f ic  

m a rke ts  in  an e nv iron m e n t t h a t  a llo w s  fo r e c a s t in g  unde r many d i f f e r e n t  

assum ptions abou t th e  economy. As in  s im i la r  e x e rc is e s ,  an INSPEX works 

by  l in k in g  d e ta i le d  p ro d u c t d a ta  to  an e x is t in g  in p u t - o u tp u t  m odel. I t

1 INFORUM, th e  I n t e r in d u s t r y  F o re c a s tin g  P ro je c t  a t  th e  U n iv e r s i t y  
o f  M a ry land , i s  a n o n - p r o f i t  re se a rch  group t h a t  p ro v id e s  economic 
fo re c a s ts  and a n a ly s is  to  b u s in e s s e s , academic g ro u p s , and governm ent 
a genc ies  th a t  s u b s c r ib e  to  th e  s e rv ic e .
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d i f f e r s  from  s im i la r  w ork , how ever, i n  th re e  re s p e c ts :

1) D ata - An INSPEX re q u ire s  a t im e -s e r ie s  o f  p r o d u c t - s p e c i f ic  d a ta . 

To compensate f o r  s ig n i f ic a n t  gaps in  th e  p la s t ic s  d a ta , a s p e c ia l 

p ro ce d u re  f o r  d e v e lo p in g  c o n s is te n t ly - d e f in e d  re s id u a ls  was adop ted .

2) M a rke t d e t a i l  - P re v io u s  e x te n s io n s  to  in p u t -o u tp u t  models 

focu se d  on expand ing  the  p r o d u c t  d e t a i l  o f  th e  m odel. For in s ta n c e , 

an e x te n s io n  f o r  th e  paper in d u s t r y  d iv id e d  t o t a l  Paper s a le s  in t o  

th e  s a le s  o f  d i f f e r e n t  paper ty p e s , such as 'C o a ted , number 8 ' . 

D e ta i le d  typ e s  o f  paper were so ld , to  d i f f e r e n t  m a rk e ts , such as 

P r in t in g  and C o n s tru c t io n . Each m a rke t was c le a r ly  i d e n t i f i e d  in  

th e  in p u t - o u tp u t  m odel. In  th e  case o f  p la s t i c  p ro d u c ts , how ever, 

th e  m a rke ts  a re  n o t c le a r ly  id e n t i f i e d  in  th e  in p u t -o u tp u t  m odel, 

so th e  s t r u c tu r e  o f  th e  INSPEX is  d es ign e d  to  accommodate u n ique  

m a rke t d e f in i t i o n .

3) Techno logy - P roduc t demand is  c le a r ly  in f lu e n c e d  by changes in  

te c h n o lo g y , ta s te s ,  and dem ograph ics. More p la s t i c  is  used in  m i lk  

p a cka g in g , f o r  exam ple, th a n  i t  was f i v e  y e a rs  ago. In p u t -o u tp u t  

c o e f f ic ie n t s  measure how much o f  any p ro d u c t is  needed to  produce  

a n o th e r , such as how much p la s t i c  i s  needed to  p roduce one c a r .  I n  

th e  INFORUM m ode ling  system , in p u t - o u tp u t  c o e f f ic ie n ts  a re  n o t 

assumed to  be c o n s ta n t. The amount o f  p la s t i c  used p e r c a r ,  f o r  

exam ple, has been in c re a s in g  in  th e  l a s t  decade and is  fo r e c a s t  to
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in c re a s e  g ra d u a lly  and th e n  le v e l  o f f .  I n  d e f in in g  m arke ts  f o r  

s p e c i f ic  p ro d u c ts , an INSPEX take s  in t o  a ccoun t th e  ch an g in g  use o f  

th e  p ro d u c t. In  d e te rm in in g  th e  m arke t f o r  Low d e n s ity  p o ly e th y le n e  

s o ld  to  M ilk  p a cka g in g , f o r  exam ple, th e  INSPEX in c lu d e s  th e  

in c re a s in g  p e r - u n i t  use o f  p la s t i c  b y  th e  Food in d u s t r y .

The fo l lo w in g  s e c t io n  d e s c r ib e s  a lte r n a te  m ethods o f  l in k in g  

d e ta i le d  p ro d u c t d a ta  to  an in p u t - o u tp u t  model and some o f  th e  problem s 

a s s o c ia te d  w ith  those  m ethods. The g e n e ra l s t r u c tu r e  o f  an In d u s t r y -  

S p e c if ic  E x te n s io n  is  th e n  deve loped  and a p p lie d  to  th e  p la s t i c s  in d u s t r y .  

I n  th e  f i n a l  s e c t io n s ,  the  p la s t i c s  INSPEX is  used to  fo r e c a s t  th e  o u t lo o k  

f o r  p la s t i c  re s in s  under d i f f e r e n t  assum ptions a b o u t th e  economy. In  

th e se  la s t  s e c tio n s ,  th e  s t re n g th  o f  th e  INSPEX as a fo r e c a s t in g  to o l  i s  

h ig h l ig h te d .  By com b in ing  th e  w e a lth  o f  in fo r m a t io n  a v a i la b le  abou t 

p la s t i c  re s in s  from  d e ta i le d  in d u s t r y  d a ta  w ith  th e  com p le teness o f  an 

in t e r in d u s t r y  macroeconomic m odel, a f l e x ib le  a n a ly t ic  t o o l  is  

c o n s tru c te d .
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Approaches to  I n d u s t r y - s p e c i f ic  M ode ling

E conom e tric  m odels based on in p u t - o u tp u t  ta b le s  p ro v id e  a lo g ic a l  

s t a r t in g  p o in t  f o r  s e c to r a l - le v e l  fo r e c a s t in g ,  s in c e  th e y  fo cu s  on 

in t e r in d u s t r y  b e h a v io r .  An in p u t -o u tp u t  ta b le  p o r t r a y s  th e  f lo w s  o f  goods 

and s e rv ic e s  in  an economy between s e c to rs .  Each in d u s t r y  is  b o th  a 

demander o f  goods fro m  o th e r  s e c to rs , as w e l l  as a s u p p l ie r  o f  o u tp u t to  

o th e r  in d u s t r ie s .  The s te e l in d u s t r y ,  f o r  exam ple, demands in p u ts  such 

as c o a l,  o i l ,  and b u s in e ss  s e rv ic e s . I n  a d d i t io n ,  s t e e l  i s  used by  th e  

a u to m o b ile  in d u s t r y ,  as w e l l  as by home a p p lia n c e s  and c o n s t ru c t io n .  By 

d iv id in g  th e  f lo w s  in  an in p u t -o u tp u t  ta b le  b y  t o t a l  s e c to r a l o u tp u ts ,  an 

in p u t -o u tp u t  c o e f f i c ie n t  ta b le  is  c o n s tru c te d .  An in p u t -o u tp u t  

c o e f f ic ie n t ,  a ^ j  measures the  amount o f  one good, i ,  used in  the  

p ro d u c t io n  o f  one u n i t  o f  a n o th e r good, j  . These c o e f f ic ie n t s  can be used 

to  model and fo r e c a s t  in te r in d u s t r y  b e h a v io r .

There a re  two approaches to  in te g r a t in g  in p u t - o u tp u t  ta b le s  in to  an 

e con o m e tric  model in  o rd e r to  fo re c a s t  a t  th e  in d u s t r y  le v e l .  The f i r s t  

approach uses in p u t -o u tp u t  c o e f f ic ie n ts  to  d is a g g re g a te  economic 

agg rega tes  to  th e  in d u s t r y  le v e l .  S e ve ra l w e ll-k n o w n  fo r e c a s t in g  m odels, 

such as th a t  o f  D ata R esources, I n c . ,  use t h is  " to p -d o w n " approach to  

d is a g g re g a te  th e  macroeconomic model r e s u l t s .  An a l te r n a te  approach 

models in d u s t r y - le v e l  b e h a v io r and th e n  d e te rm in e s  econom ic agg rega tes  by 

summing th e  s e c to r a l r e s u l t s .  T h is  second, "b o tto m - u p " ,  approach  is  take n  

by in p u t - o u tp u t  m odels deve loped a t  INFORUM. The g o a l o f  th e  INFORUM 

fram ew ork is  to  model as much economic b e h a v io r  as i s  p o s s ib le  a t  th e  

in d u s t r y  le v e l ,  and th e n  use those  in d u s t r y  r e s u l t s  to  c a lc u la te  economic 

a g g re g a te s . The L IF T  model combines in d u s t r y - le v e l  b e h a v io ra l e q u a tio n s
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w ith  some macroeconomic r e la t io n s h ip s  to  fo re c a s t  b o th  th e  macroeconomy 

and i t s  u n d e r ly in g  s e c to ra l fra m e w o rk .2 A lth o u g h  e i t h e r  th e  "to p -d o w n " o r  

"b o tto m -u p " approach p ro v id e s  in d u s t r y  fo r e c a s ts ,  b o th  methods a re  l im i t e d  

b y  th e  number o f  s e c to rs  th e y  can e f f i c i e n t l y  m odel.

I d e a l ly ,  a d e ta i le d  in p u t - o u tp u t  m odel w ou ld  in c lu d e  th e  la r g e s t  

number o f  s e c to rs  p e rm it te d  b y  d a ta  a v a i l a b i l i t y .  There  a re  c o s ts  to  

a d d in g  s e c to ra l d e t a i l  to  such a m odel, how ever, so th e  s iz e  o f  an in p u t -  

o u tp u t  model is  d e te rm ined  b y  w e ig h in g  th e  b e n e f i ts  and c o s ts  o f  

a d d i t io n a l  d e t a i l .  I n  th e  exam ple noted, above, L IF T  m odels an O the r 

C hem ica ls  s e c to r ,  b u t  does n o t d is t in g u is h  among s p e c i f ic  p la s t i c  re s in s .  

A lth o u g h  LDPE and PVC may respond  d i f f e r e n t l y  to  c e r t a in  economic 

c o n d i t io n s , th e  d if fe re n c e  in  th e  feedback  e f fe c ts  o f  th o se  u n ique  

responses on th e  r e s t  o f  th e  m odel i s  p ro b a b ly  m in im a l. The c o s ts  o f  

d is t in g u is h in g  among d i f f e r e n t  r e s in s ,  on th e  o th e r  hand, a re  la rg e ,  s in c e  

th e  d a ta  a re  n o t r e a d i ly  a v a i la b le ,  and s in c e  each a d d i t io n a l  e q u a tio n  

re q u ire s  com puter s to ra g e  and adds to  th e  t o t a l  c o m p u ta tio n  t im e  needed 

to  s o lv e  th e  m odel. D im in is h in g  r e tu r n s  from  a dd ing  more d e t a i l  to  a 

m odel im p ly  th a t  a t  some p o in t  th e  m a rg in a l c o s t o f  a n o th e r le v e l  o f  

s e c to r a l  d e t a i l  exceeds th e  m a rg in a l b e n e f i t  from  th a t  d e t a i l .  S ince  the  

number o f  in d u s t r ie s  th a t  can be in c lu d e d  In  a model is  th e r e fo r e  l im i t e d ,  

a number o f  approaches f o r  e x te n d in g  m odel d e t a i l  have been deve loped .

2 See A lm o n ,B u ck le r e t . a l . ,  Almon (198l>), and Monaco, R. f o r  more 
com p le te  d e s c r ip t io n s  o f  L IF T .



A lth o u g h  an in p u t - o u tp u t  model may n o t  in c lu d e  a s e p a ra te  s e c to r  f o r  

a n a r ro w ly  d e f in e d  p ro d u c t,  th e  model o f te n  in c lu d e s  th e  s e c to rs  th a t  

purchase  th e  p ro d u c t.  By l in k in g  th e  s a le s  o f  a d e ta i le d  p ro d u c t to  those  

p u rc h a s in g  in d u s t r ie s ,  a fo r e c a s t  f o r  th e  n a rro w  p ro d u c t can be g en e ra te d . 

One such approach  b u i ld s  in d u s t r ia l  l in k in g  fu n c t io n s  to  co nn e c t p ro d u c t 

d a ta  to  an e co n o m e tr ic  m o d e l.3

The in d u s t r ia l  l i n k in g  fu n c t io n  r e l i e s  on fo re c a s ts  o f  p u rc h a s in g  

in d u s t r ie s .  F i r s t ,  a s y n th e t ic  m arke t v a r ia b le  i s  c re a te d  by  w e ig h t in g  

th e  o u tp u t o f  p u rc h a s in g  in d u s t r ie s  by th e  amount o f  th e  p ro d u c t th a t  was 

used In  a base y e a r .  The s y n th e t ic  m a rke t in c lu d e s  th e  demand f o r  th e  

p ro d u c t as an in p u t  in t o  th e  p ro d u c t io n  o f  o th e r  co m m o d itie s , as w e l l  as 

i t s  demand as a f i n a l  good. N e x t, the  o u tp u t o f  th e  d e ta i le d  p ro d u c t is  

fo re c a s t  as a share  o f  i t s  t o t a l  demand. A lg e b r a ic a l ly ,  th e  e s tim a te d  

m a rke t f o r  p ro d u c t S1 as an in te rm e d ia te  in p u t  and as a f i n a l  good is  g iv e n  

b y :

Adams's " I n d u s t r i a l  L in k in g  F u n c tio n s "

s 1 ( t )  - E  * l f j  x J ( t )  + £  d i , k  r o k ( t )  ( i )

where

a^ . -  in p u t - o u tp u t  c o e f f ic ie n t ;  in p u ts  needed fro m  a
d e ta i le d  p ro d u c t c a te g o ry , i ,  p e r  u n i t  o f  o u tp u t o f  
a b ro a d e r in d u s t r y ,  j ;

X. . . — o u tp u t  o f  b ro ad  c a te g o ry , j ,  in c lu d e d  in  th e  macroeconomic 
m odel a t  t im e  t ;

d* k -  f i n a l  demand c o e f f ic ie n t ;  in p u ts  needed fro m  a d e ta i le d  
p ro d u c t c a te g o ry , i ,  p e r u n i t  o f  f i n a l  demand, k ;

FDjjCt)— b ro a d  f i n a l  demand c a te g o ry , k ,  in c lu d e d  in  th e  macro 
econom ic model a t  tim e  t .

3 Adams (1 9 8 6 ), pp . 178-183, and Adams, D ugga l, Thanawala.



The in d u s t r ia l  l i n k in g  fu n c t io n  is  form ed b y  re g re s s in g  p ro d u c t 

sh ipm en ts  f o r  th e  d e ta i le d  good, Xi t  on th e  m arke t v a r ia b le s  as fo l lo w s :

(2)

where

b 's  
z i

th e  e s tim a te d  c o e f f ic ie n t s ,  
v a r ia b le s  o th e r  th a n  m a rke t v a r ia b le s  
t h a t  can be in c lu d e d  in  th e  e q u a tio n s .

The fo rm  o f  e q u a tio n  (2 ) im p lie s  th a t  b 1 i s  th e  e l a s t i c i t y  o f  XA w ith  

re s p e c t to  th e  s y n th e t ic  m a rke t v a r ia b le s .  The b c o e f f ic ie n t s  a ls o  

in d ic a te  w h e th e r o r  n o t th e  g ro w th  in  p ro d u c t sh ipm ents i s  p r o p o r t io n a l 

to  th e  g ro w th  in  th e  m a rke ts . I f  b 1 equ a ls  u n i t y ,  th e  g ro w th  o f  sh ipm ents 

o f  I  i s  e x a c t ly  p ro p o r t io n a l to  th e  m a rke t g ro w th . S ince  th e  g ro w th  o f  

p ro d u c t sh ipm en ts  may be r e la te d  to  more th a n  s im p ly  m a rke t g ro w th , o th e r  

v a r ia b le s ,  such as a tim e  t re n d ,  may be in c lu d e d  in  th e  e q u a tio n  as w e l l .  

Once th e  s y n th e t ic  m arke t i s  fo r e c a s t  by  th e  e con o m e tric  m ode l, a fo r e c a s t  

f o r  th e  d e ta i le d  p ro d u c t i s  g e n e ra te d  based on the  r e la t io n s h ip  e s tim a te d  

by e q u a tio n  ( 2 ) .

A lth o u g h  l in k in g  fu n c t io n s  s u c c e s s fu l ly  expand th e  fo r e c a s t in g  

c a p a b i l i t ie s  o f  a m odel, th e re  a re  a t  le a s t  th re e  l im i t a t io n s  o f  the  

app roach . The f i r s t  i s  r e la t i v e l y  m in o r and e a s i ly  rem ed ied . As 

d e s c r ib e d , th e  l in k in g  fu n c t io n  approach  uses a s in g le  s y n th e t ic  m arke t 

v a r ia b le  to  d r iv e  s p e c i f ic  p ro d u c t demand. The s y n th e t ic  m a rke t is  an 

a gg re g a te  m a rke t th a t  com bines in te rm e d ia te  and f i n a l  demand f o r  th e  

p ro d u c t fro m  a l l  in d u s t r ie s .  In s te a d  o f  a n a ly z in g  th e  b e h a v io r  o f  PVC 

s a le s  to  th e  M o to r v e h ic le s  in d u s t r y  and to  th e  C o n s tru c t io n  in d u s t r y
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s e p a ra te ly ,  f o r  in s ta n c e , l in k in g  fu n c t io n s  d e f in e  one s in g le  com pos ite  

m a rke t f o r  PVC. The fo r e c a s t  o f  p ro d u c t sh ipm en ts  th e n  depends on i t s  

r e la t io n s h ip  w ith  th e  a g g re g a te  m arke t v a r ia b le .  A more s a t is f y in g  

fo r e c a s t  o f  t o t a l  sh ipm ents  i s  ach ieve d  b y  id e n t i f y in g  each m arke t 

s e p a ra te ly ,  and th e n  e s t im a t in g  g row th  c o e f f ic ie n t s  ( th e  b 's  in  e q u a tio n

2) f o r  each m a rke t. T h is  approach a llo w s  th e  r e la t io n s h ip  between PVC 

s a le s  to  th e  C o n s tru c t io n  m a rke t to  d i f f e r  fro m  PVC s a le s  to  th e  M otor 

v e h ic le s  m a rke t. A second sh o rtco m in g  o f  l i n k in g  fu n c t io n s  i s  t h e i r  

r e l ia n c e  on b a s e -y e a r w e ig h ts  to  d e f in e  th e  p ro d u c t m a rke ts . The agg rega te  

m a rke t is  d e f in e d  b y  w e ig h t in g  in te rm e d ia te  demands and f i n a l  demands by 

a b a s e -y e a r in p u t  c o e f f i c ie n t .  However, changes in  te c h n o lo g y , r e la t iv e  

p r ic e s ,  o r  demand le a d  to  changes in  in p u t  re q u ire m e n ts  o ve r t im e . U s ing  

b a s e -y e a r w e ig h ts  to  d e f in e  th e  p ro d u c t 's  m a rke ts  ig n o re s  th e  l i k e l y  

changes in  each m a rk e t 's  in p u t  needs.

The t h i r d  drawback o f  th e  l in k in g  fu n c t io n s  i s  th e  assum ption  th a t  

th e  r e la t io n s h ip  between th e  d e ta i le d  p ro d u c t and i t s  m a rke ts  i s  c o n s ta n t 

o v e r t im e . I f  th e  p ro d u c t grows more s lo w ly  th a n  i t s  m a rke ts  o v e r the  

e s t im a t io n  p e r io d  (b x le s s  th a n  u n i t y ) , t h a t  r e la t i v e  g ro w th  p a t te r n  is  

s u s ta in e d  in  th e  fo r e c a s t .  C le a r ly ,  how ever, a p ro d u c t 's  g ro w th  is  p a r t l y  

d e te rm in e d  by  i t s  chang ing  r e la t io n s h ip  w i th  i t s  m a rke ts . I n  th e  p a s t 

decade, f o r  exam ple, p la s t i c  s a le s  to  th e  fo o d  c o n ta in e r  m arke t grew a t  

a f a i r l y  c o n s ta n t r a te .  S ince  th e  foo d  c o n ta in e r  m a rke t was a ls o  g row ing  

s t e a d i ly ,  th e  h i s t o r i c a l  r e la t io n s h ip  betw een th e  g ro w th  o f  th e  p ro d u c t 

and i t s  m a rke t was c lo s e  to  u n i t y .  I n  th e  re c e n t p a s t ,  how ever, p la s t i c  

s a le s  to  th e  fo o d  c o n ta in e r  m a rke t have expanded r a p id ly ,  w h ile  th e  m arke t 

f o r  fo o d  c o n ta in e rs  has c o n tin u e d  g row ing  a t  i t s  h i s t o r i c a l l y  s te a d y  r a te .
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As p la s t i c  ju g s  re p la c e  g la s s  b o t t le s ,  p la s t i c 's  share  o f  th e  foo d  

c o n ta in e rs  m a rke t has been in c re a s in g ,  p ro m p tin g  fa s te r  g ro w th  in  p la s t i c  

s a le s .  Even though  a p ro d u c t 's  m a rke ts  a re  n o t  expand ing , i t s  s a le s  w i l l  

grow r a p id ly  i f  i t s  m arke t share  in c re a s e s . I f  th e  m a rke t share  is  

g ro w in g , a fo r e c a s t  p rocedu re  t h a t  uses th e  p a s t r e la t io n s h ip  between th e  

g ro w th  o f  th e  p ro d u c t and i t s  m a rke ts  w i l l  u n d e rs ta te  th e  a c tu a l s a le s  o f  

th e  p ro d u c t.  I t  i s  a ls o  l i k e l y  th a t  th e  g ro w th  in  p la s t i c 's  share  o f  the  

fo o d  c o n ta in e r  m arke t w i l l  e v e n tu a l ly  le v e l  o f f .  F o re ca s ts  o f  fu tu r e  

s a le s  based on th e  c u r re n t  g ro w th  r e la t io n s h ip  w ou ld  th e re fo re  o v e rs ta te  

p la s t i c s  s a le s .  S ince a p ro d u c t 's  m arke t share  f lu c tu a te s ,  th e  r e la t io n ­

s h ip  betw een th e  g row th  o f  th e  p ro d u c t to  i t s  m arke ts  w i l l  a ls o  change. 

Because th e  e s tim a te d  c o e f f ic ie n ts  in  th e  in d u s t r ia l  l in k in g  fu n c t io n s  a re  

c o n s ta n t o v e r t im e , how ever, th e  r e la t io n s h ip  o f  a p ro d u c t 's  g ro w th  to  i t s  

m a rk e ts ' g ro w th  is  r i g i d l y  d e f in e d .
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The INFORUM M a rke t Q u o tie n t Approach

An a lte r n a te  approach to  in d u s t r y - le v e l  m o d e lin g , deve loped  a t  

INFORUM, uses "m a rke t q u o t ie n t "  e q u a tio n s  to  l i n k  d e ta i le d  p ro d u c t d a ta  

to  an e co n o m e tr ic  m odel. The m arke t q u o t ie n t  approach ensures th a t  the  

fo r e c a s t  o f  a p ro d u c t 's  a c t i v i t y  is  de te rm ine d  b o th  by  th e  s iz e  o f  th e  

p ro d u c t 's  m arke t and by  th e  share  o f  th a t  m a rke t c a p tu re d  b y  th e  p ro d u c t.

S im ila r  to  Adams's l in k in g  fu n c t io n s ,  th e  m a rke t q u o t ie n t  approach 

m odels a d e ta i le d  p ro d u c t b y  fo c u s in g  on in d u s t r ie s  in  th e  in p u t -o u tp u t  

m odel th a t  purchase  th e  d e ta i le d  p ro d u c t. U n lik e  l in k in g  fu n c t io n s ,  

how ever, m arke t q u o t ie n ts  fo c u s  on s p e c i f ic  m a rke ts , r a th e r  th a n  an 

agg re g a te  m a rke t. S a les o f  PVC to  M otor v e h ic le s ,  f o r  in s ta n c e , a re  

t r e a te d  s e p a ra te ly  from  PVC s a le s  to  C o n s tru c t io n .  A f t e r  id e n t i f y in g  

d i f f e r e n t  m arke ts  f o r  each d e ta i le d  p ro d u c t,  th e  r e la t io n s h ip  o f  th e  

d e ta i le d  p ro d u c t to  i t s  m a rke ts  i s  d e fin e d .

A m arke t q u o t ie n t  r e la te s  a d e ta i le d  p ro d u c t to  i t s  m a rke ts . A 

m a rke t i s  d e f in e d  h e re  as th e  s a le s  o f  a d e ta i le d  p ro d u c t to  a p a r t i c u la r  

s e c to r  o f  a la r g e r  e co n o m e tr ic  m odel. The r a t i o  o f  d e ta i le d  p ro d u c t sa le s  

to  th e  t o t a l  s a le s  o f  th e  m a rk e t-s e c to r  g iv e s  an a pp ro x im a te  measure o f  

th e  s e c to r 's  in p u t  re q u ire m e n ts  f o r  the  d e ta i le d  p ro d u c t.  S p e c i f ic a l ly ,  

th e  m arke t q u o t ie n t  f o r  th e  s a le s  o f  d e ta i le d  p ro d u c t i  to  s e c to r  j  a t  

t im e  t  i s  d e f in e d :

M Q i(t) -  (S a le s  o f  i  to  (3 )
(O u tp u t o f  j )

The m arke t q u o t ie n t  i s  s im i la r  to  th e  w e ig h ts  used to  c o n s tru c t  th e  

s y n th e t ic  m arke t f o r  th e  Adams l in k in g  fu n c t io n s .  U n lik e  th e  b a se -ye a r
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w e ig h ts  in  th e  l in k in g  fu n c t io n s ,  how ever, m arke t q u o t ie n ts  a re  

c o n s tru c te d  f o r  each ye a r o f  a v a i la b le  d a ta . As a p ro d u c t c a p tu re s  a 

la r g e r  share  o f  a c e r ta in  m a rke t, i t s  m a rke t q u o t ie n t  w i l l  in c re a s e . L ik e ­

w is e , a d e c l in in g  m arke t share  is  r e f le c te d  in  a d e c l in in g  q u o t ie n t .  Once 

a t im e -s e r ie s  o f  th e  m arke t q u o t ie n t  i s  c a lc u la te d ,  th e  s e r ie s  i s  m odeled 

as a n o n - l in e a r  fu n c t io n  o f  t im e . T h a t e s tim a te d  r e la t io n s h ip  i s  used  to  

fo r e c a s t  th e  m a rke t q u o t ie n t .  S ince  th e  o u tp u ts  o f  th e  m a rke ts  a re  

fo r e c a s t  by  th e  e con o m e tric  m odel, a fo r e c a s t  o f  th e  s a le s  o f  th e  d e ta i le d  

p ro d u c t,  i ,  i s  th e  p ro d u c t o f  th e  m a rke t q u o t ie n t  fo r e c a s t  and the  

a p p ro p r ia te  o u tp u t fo re c a s t ,  as fo l lo w s :

S a les  o f  i  to  j  ( t )  -  M Q ^ t)  *  O u tp u t o f  j  ( t ) .  (4 )

As w ith  th e  in d u s t r ia l  l i n k in g  fu n c t io n ,  th e  fo re c a s t  o f  th e  s a le s  

o f  a d e ta i le d  p ro d u c t depends on th e  fo r e c a s t  o f  i t s  m a rke ts . I n  a d d i t io n ,  

how ever, th e  s a le s  fo re c a s t  i s  a ls o  d e te rm in e d  by  th e  m a rke t q u o t ie n t  

fo r e c a s t .  The f i n a l  fo re c a s t  i s  j o i n t l y  d e te rm in e d  by th e  s iz e  o f  the  

p o t e n t ia l  m a rke t (o u tp u t o f  m a rke t j ) ,  as w e l l  as by th e  amount o f  th e  

m a rke t c a p tu re d  by th e  p ro d u c t (m a rke t q u o t ie n t  i ) .

The m a rke t q u o t ie n t  approach can be used to  model a few  a d d i t io n a l  

s e c to rs ,  o r  to  model an e n t i r e  in d u s t r y  a t  a much more d e ta i le d  le v e l  th a n  

appears in  th e  e con o m e tric  m odel. F o r in s ta n c e , an e a r l i e r  v e rs io n  o f  th e  

INFORUM m odel d is t in g u is h e d  f i v e  d i f f e r e n t  paper s e c to rs .  Those paper 

s e c to rs  were n o t  s u f f i c i e n t l y  d e ta i le d ,  how ever, to  a u s e r o f  th e  model 

in te r e s te d  i n  pape r m a n u fa c tu r in g . To p ro v id e  fo re c a s ts  o f  p ro d u c ts  such 

as " p r i n t in g  p a p e r, coa ted  2 s id e s ,  no . 1 " ,  a m a rk e t-q u o t ie n t  model was 

c o n s tru c te d  t h a t  p ro je c te d  th e  s a le s  o f  f o r t y  d i f f e r e n t  type s  o f  pap e r to



By fo r e c a s t in g  th e  r e la t io n s h ip  between a p ro d u c t and i t s  m a rke ts , 

and com b in ing  those  r e s u l t s  w i t h  a fo re c a s t  o f  th e  m a rk e ts ' pe rfo rm an ce , 

m a rke t q u o t ie n t  e q u a tio n s  l i n k  d e ta i le d  p ro d u c t d a ta  to  an in t e r in d u s t r y  

m odel. One sh o rtco m in g  o f  m a rke t q u o t ie n ts ,  how ever, i s  t h e i r  assum ption  

t h a t  s a le s  d a ta  is  a v a i la b le  t h a t  e x a c t ly  l in k s  th e  d e ta i le d  p ro d u c t to  

th e  s e c to rs  o f  th e  in p u t - o u tp u t  m odel. O fte n , as w i th  th e  pap e r m odel, the  

d e ta i le d  m arke t d a ta  in te g ra te s  e a s i ly  w ith  th e  in t e r in d u s t r y  m odel. In  

th e  INFORUM pape r m odel, s a le s  o f  d i f f e r e n t  papers  were s p e c i f ie d  f o r  

m a rke ts  such as Book p u b l is h in g  and Commercial p r in t in g ,  w h ich  were 

i d e n t i f i e d  in  th e  INFORUM in p u t - o u tp u t  m odel. I n  some in s ta n c e s , how ever, 

th e  m arke ts  f o r  a d e ta i le d  p ro d u c t w i l l  n o t  co rre sp o n d  to  th e  e s ta b lis h e d  

s e c to rs  o f  th e  e co n o m e tr ic  m odel. P ackag ing, f o r  in s ta n c e , is  a 

s ig n i f i c a n t  m arke t f o r  p la s t i c s .  P ackag ing, p e r se , does n o t  appear as a 

s e p a ra te ly  id e n t i f i e d  s e c to r  i n  an in d u s try -b a s e d  m ode l, how ever, s in c e  

i t  encompasses many d i f f e r e n t  in d u s t r ie s .  In  o rd e r  to  b u i ld  a fo re c a s t in g  

and s im u la t io n  t o o l  t h a t  accommodates more n a r ro w ly  d e f in e d  m a rke t d a ta , 

th e  m arke t q u o t ie n t  approach m ust be expanded.

th e  s e c to rs  o f  th e  INFORUM m o d e l.4

4 See Almon, e t  a l . , pp. 188-197. The m arke t q u o t ie n t  approach  has been 
compared to  a dd in g  a s k i r t  to  th e  b o tto m  o f  th e  in p u t - o u tp u t  ta b le  o f  th e  
e co n o m e tr ic  m odel. The ' s k i r t '  hangs from  th e  ta b le ,  b u t  i s  n o t  p a r t  o f  
th e  in t e r a c t iv e  fram ew ork o f  th e  m odel. There i s  no feedback  from  the  
m a rk e t-q u o t ie n t  e q u a tio n s  to  th e  r e s t  o f  the  m odel.
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I n d u s t r y - s p e c i f ic  E x te n s io n  (INSPEX)

The purpose  o f  th e  INSPEX i s  to  use th e  INFORUM m arke t q u o t ie n t  

approach to  expand th e  r e s u l t s  o f  an in t e r in d u s t r y  model i n  two 

d i r e c t io n s . As w ith  m arke t q u o t ie n ts , an INSPEX m odels d e ta i le d  p ro d u c ts  

n o t in c lu d e d  e x p l i c i t l y  in  the  in t e r in d u s t r y  fram ew ork . I n  a d d i t io n ,  th e  

INSPEX m odels p ro d u c t sa le s  to  m a rk e ts  t h a t  a ls o  a re  n o t  in c lu d e d  

e x p l i c i t l y  i n  th e  in t e r in d u s t r y  fram ew ork .

An INSPEX l in k s  m arke t d a ta  to  an in p u t - o u tp u t  m odel by  c r e a t in g  a 

s y n th e t ic  in d ic a to r  o f  th e  d e ta i le d  m a rk e t 's  o u tp u t .  R e le va n t s e c to rs  o f  

th e  in p u t - o u tp u t  model a re  w e ig h te d  by  in p u t - o u tp u t  c o e f f ic ie n ts  to  c re a te  

Dynamic C o e f f ic ie n t  In d ic a to r s  (D C I) o f  th e  d e ta i le d  m a rke ts . S im i la r  to  

W h a rto n 's  in d u s t r ia l  l in k in g  fu n c t io n s ,  D C I's  use in p u t  w e ig h ts  to  c re a te  

a s y n th e t ic  m a rk e t. U n lik e  th e  l i n k in g  fu n c t io n s ,  how ever, D C I's  do n o t 

r e ly  on o n ly  b a s e -y e a r w e ig h ts , b u t  use a t im e -s e r ie s  o f  in p u t - o u tp u t  

c o e f f ic ie n ts  to  c re a te  th e  s y n th e t ic  m a rke ts .

A DCI i s  form ed by f i r s t  id e n t i f y in g  s e c to rs  in  th e  in p u t - o u tp u t  

model th a t  l i n k  w ith  the  d e ta i le d  m a rke t. P la s t ic s  in d u s t r y  d a ta , f o r  

in s ta n c e , i d e n t i f i e s  sa le s  to  M o to r v e h ic le s  in  term s o f  th e  S tanda rd  

I n d u s t r ia l  C la s s i f ic a t io n  (S IC ) scheme. S ince  INFORUM's in d u s t r y  d e t a i l  

i s  a ls o  d e f in e d  in  term s o f  SIC codes, m a tch in g  s e c to rs  a re  e a s i ly  

id e n t i f ie d .  In s te a d  o f  s im p ly  a g g re g a tin g  th e  o u tp u ts  o f  th e  l in k e d  

s e c to rs ,  tho se  o u tp u ts  a re  w e ig h te d  by  th e  amount o f  p la s t i c  th e y  use , 

a c c o rd in g  to  in p u t -o u tp u t  d a ta . The p la s t i c 's  m a rke t f o r  m o to r v e h ic le s  

is  th e re fo re  some p o r t io n  o f  th e  m o to r v e h ic le  in d u s t r y 's  t o t a l  s a le s . 

S p e c i f ic a l ly ,  th e  DCI f o r  a d e ta i le d  m a rk e t, j ,  t h a t  i s  n o t  e x p l i c i t l y  

in c lu d e d  in  th e  e con o m e tric  m odel, i s  d e f in e d :
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D C I j( t )  -  7  . a ( i , k ) ( t )  * (o u tp u t  o f  k ) ( t )  
k = l

(5 )

where
M -  th e  number o f  m a rke ts  in  th e  in p u t -o u tp u t  model th a t  

co rre sp o n d  to  th e  s p e c i f ic  m a rke t, 
a ( i , k )  -  th e  in p u t - o u tp u t  c o e f f i c ie n t  f o r  th e  d e ta i le d  p ro d u c t 

( i ) ,  used to  p roduce  one u n i t  o f  k .

The Dynamic C o e f f ic ie n t  I n d ic a to r  d e f in e s  th e  m arke t f o r ,  say , t o t a l  

p l a s t i c s . The m arke t q u o t ie n t  e q u a tio n s  th e n  d e f in e  th e  m arke t 

r e la t io n s h ip s  f o r  d e ta i le d  p ro d u c ts ,  say LDPE o r  PVC. The m a rke t q u o t ie n t  

e q u a tio n  is  m o d if ie d  to  in c lu d e  th e  in d ic a to r  o f  th e  s p e c i f i c  m a rke ts :

M Q i(t) — Sales o f  i  to  j  ( t )  . (6 )
DCI o f  m a rke t j

The fo r e c a s t  f o r  a d e ta i le d  p ro d u c t 's  s a le s  to  a s p e c i f ic  m a rke t i s  s im p ly  

th e  p ro d u c t o f  th e  fo re c a s t  o f  th e  m a rke t q u o t ie n t  and th e  D C I's .

U s in g  Dynamic C o e f f ic ie n t  I n d ic a to r s ,  an INSPEX expands the  

fo r e c a s t in g  c a p a b i l i t ie s  o f  an in t e r in d u s t r y  model in  two d i r e c t io n s .  The 

INSPEX n o t  o n ly  l in k s  d e ta i le d  p ro d u c t d a ta  to  an in p u t - o u tp u t  m odel, i t  

a ls o  expands the  m arke t s p e c i f ic a t io n s  f o r  c re a t in g  tho se  l i n k s .  I n  the  

re m a in in g  s e c tio n s  o f  t h i s  c h a p te r ,  an a p p l ic a t io n  o f  th e  INSPEX p ro ced u re  

to  th e  p la s t i c s  in d u s t r y  i s  deve lo p ed . The p la s t i c s  INSPEX l in k s  d e ta i le d ,  

in d u s t r y - s p e c i f ic  d a ta  to  th e  INFORUM in p u t -o u tp u t  m o d e lin g  system  and 

p ro v id e s  a fo re c a s t in g  and s im u la t io n  t o o l  f o r  a n a ly z in g  th e  p la s t i c s  

in d u s t r y .
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An A p p l ic a t io n :  The P la s t ic s  In d u s t r y

The s k y ro c k e tin g  p r ic e  o f  iv o r y  in  th e  1890's  th re a te n e d  J .  H y a t t 's  

b i l l i a r d  b a l l  b u s in e s s . The search  f o r  an a l t e r n a t iv e  to  iv o r y  le d  to  th e  

f i r s t  com m erc ia l p ro d u c t io n  o f  p la s t i c  in  th e  U n ite d  S ta te s . S ince  th a t  

t im e , th e  ra p id  pace o f  te c h n o lo g ic a l change in  th e  p la s t i c s  in d u s t r y  has 

made i t  one o f  th e  fa s te s t  g row ing  in d u s t r ie s  in  th e  U n ite d  S ta te s . As 

shown in  F ig u re  3 .1 , p la s t i c  and s y n th e t ic  m a te r ia ls  sh ipm ents have grown 

more r a p id ly  th a n  m a n u fa c tu rin g  c o n s is te n t ly  s in c e  1958. One o f  th e  

sources o f  t h i s  ra p id  g row th  has been p la s t i c 's  v e r s a t i l i t y  in  com peting  

w ith  t r a d i t i o n a l  m a te r ia ls  such as s te e l and g la s s . As shown in  T ab le  3 .1 , 

p la s t i c  has re p la c e d  t r a d i t i o n a l  m a te r ia ls  in  s e v e ra l s e c to rs  o f  the  

economy, such as m otor v e h ic le s ,  p acka g in g , and c o n s t ru c t io n .  The p la s t ic s  

in d u s t r y  c o n tin u e s  to  e n jo y  ra p id  g ro w th , as new p la s t ic s ,  as w e l l  as new 

a p p l ic a t io n s  o f  p la s t ic s  a re  in t ro d u c e d .5

A model f o r  fo r e c a s t in g  p la s t ic s  m ust be a b le  to  ta ke  in t o  accoun t 

th e  numerous s p e c i f ic  typ e s  o f  p la s t ic s  th a t  a re  s o ld  to  n a r ro w ly  d e f in e d  

m a rke ts . In  a d d it io n ,  th e  fo re c a s t  sh o u ld  ta ke  in to  accoun t th e  d u a l 

a f f e c t s  o f  th e  change in  th e  g row th  o f  th e  m a jo r m arke ts  f o r  p la s t i c s ,  as 

w e l l  as p la s t i c 's  chang ing  share  o f  those  m a rke ts . An INSPEX was des igned  

to  f u l f i l l  these  re q u ire m e n ts , and was used to  b u i ld  th e  In t e r in d u s t r y  

Model f o r  P la s t ic s  ( IM P ).

5 See C h ile s  (1 9 8 5 ), T o rtu la n o  (1 9 86 ), and Y eap le  (1 9 8 7 ).
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Growth In Constant-Doilar Shipments 
During Selected Peak-To-Peak Business Cycles: 

Plastics And Synthetic Materials Vs. Manufacturing

SOURCE:

»  MANUFACTURING 
cza PLASTICS

8.8#

1969-79

1369-66

1966-73
1966-74

1973-79
1974-79

PERCENT

Bureau of the Census and Office of Business Analysis, U.S. Department of 
Commerce.

FIGURE 3 .1
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TABLE 3 .1  P ro d u c t In n o v a t io n s  in  th e  Use o f  P la s t ic  
End-Use Market Material Displaced

Textiles
Man-made fibers cotton, wool

Packaging and Containers 
Plastic bottles (P.E.T.)
Plastic food tubs 
Plastic bags

Building Materials 
Plastic pipe 
Vinyl siding
Plumbing fixtures (sinks, bathtubs) 
Lighting fixtures

Motor Vehicles
Plastic gas tanks 
Radiator overflow tanks 
Component housings 
Dash

glass
paper
paper, burlap

iron, copper
aluminum, wood products
steel, porcelain
glass

steel
steel
steel, zinc 
steel

Electronic Equipment* Computers and O ffice Machines, and instruments
Wire and cable coverings paper, rubber
Component housings steel, aluminum
C ircuit boards wood, paper
Chip carriers and mountings none
Connectors none
Data storage disks and tapes none
Plastic lens glass

Rubber Products
Synthetic rubber tires 
Footwear, hose, and belting 
Speciality rubbers

Consumer and Institutional Disposables 
Plastic knives, forks, spoons 
Plates - plastic coated 
Trays
Beverage cups
Health care and medical products

A irc ra ft
Plastic/graphite fiber composites

Adhesives

natural rubber 
natural rubber 
natural rubber

wood
paper
paper
paper
glass, steel

aluminum, steel

Epoxy, phenolics natural glues

SOURCE: Office of Business Analysis, U.S. Department of Commerce.
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There a re  th re e  m ain s te p s  in  b u i ld in g  an INSPEX such as IMP. The 

i n i t i a l  p re p a ra t io n  in v o lv e s  ch o o s in g  a m o d e lin g  system  to  l i n k  to  th e  

d e ta i le d  p ro d u c t d a ta  and th e n  s e t t in g  up th e  p ro d u c t d a ta . Once a d a ta  

base is  e s ta b lis h e d ,  the  m arke t q u o t ie n t  e q u a tio n s  a re  e s tim a te d . T h is  

s te p  in c lu d e s  d e f in in g  th e  l in k s  betw een th e  d e ta i le d  p ro d u c t d a ta  and th e  

in p u t - o u tp u t  model to  c o n s tru c t  th e  Dynamic C o e f f ic ie n t  I n d ic a to r s .  

F in a l ly ,  th e  m arke t q u o t ie n t  p r o je c t io n s  a re  combined w ith  r e s u l t s  fro m  

th e  e co n o m e tr ic  model to  fo re c a s t  th e  p e rfo rm ance  o f  th e  d e ta i le d  p ro d u c t.  

Each o f  th e se  s tep s  is  d e s c r ib e d  in  g re a te r  d e t a i l  in  th e  fo l lo w in g  

s e c t io n s .

C hoosing a M o d e ling  System

The purpose  o f  an INSPEX is  to  fo r e c a s t  d e ta i le d  p ro d u c t s e r ie s  by 

l in k in g  tho se  s e r ie s  to  a model o f  th e  economy th a t  in c lu d e s  some in d u s t r y  

d e t a i l .  N o t s u r p r is in g ly ,  th e  INFORUM system  o f  models i s  id e a l l y  s u ite d  

f o r  s e rv in g  as th e  p a re n t model f o r  an INSPEX. The p r im a ry  fo r e c a s t in g  and 

s im u la t io n  t o o l  o f  INFORUM is  i t s  78 - s e c to r  L on g -te rm  I n te r in d u s t r y  F o re ­

c a s t in g  T o o l (L IF T ) . L IFT p ro v id e s  a com p le te  fo re c a s t  o f  th e  p ro d u c t and 

income s id e s  o f  th e  economy and is  based on in d u s t r y - le v e l  r e la t io n s h ip s .  

In  a d d i t io n ,  INFORUM expands th e  78 -o rd e r  p ro d u c t r e s u l t s  to  420 p ro d u c t 

g roups u s in g  th e  D e ta i le d  O u tp u t Model (DOM).6 DOM p ro v id e s  420-p ro d u c t 

d e t a i l  f o r  o u tp u ts ,  in te rm e d ia te  s a le s ,  and f i n a l  demand purchases f o r  

p e rs o n a l consum ption , in ve s tm e n t in  equ ipm ent and in  s t r u c tu r e s ,  in v e n to ry  

change, and governm ent. The d e ta i le d  fo re c a s ts  o f  DOM are  c o m p le te ly

6 See R ob ison  f o r  more d e t a i l  on th e  developm ent o f  th e  D e ta i le d  
O u tp u t M odel.
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c o n s is te n t  w i th  the  LIFT model r e s u l t s .  S ince  th e  d e ta i le d  p ro d u c t d a ta  

fro m  SPI s p e c i f ie s  n a rro w ly  d e f in e d  m a rk e ts , the  p la s t ic s  INSPEX is  l in k e d  

to  th e  420-s e c to r  DOM m odel, as w e l l  as to  th e  L IFT  m odel.

The D ata

C o n s tru c t in g  a d a ta -base  w ith  t im e -s e r ie s  o f  d e ta i le d  p ro d u c t s a le s  

can be th e  p r o h ib i t iv e  s te p  in  c ro s s in g  th e  b r id g e  between th e  th e o r e t ic a l  

INSPEX and a p r a c t ic a l  a p p l ic a t io n .  I n  b u i ld in g  a p la s t i c s  d a ta  base , a 

s p e c ia l p rocedu re  was adopted to  compensate f o r  gaps in  th e  o r ig in a l  d a ta .

The S o c ie ty  o f  th e  P la s t ic s  In d u s t r y  p u b lis h e s  an a n n u a l M a jo r-  

M a rke t Survey th a t  re p o r ts  th e  s a le s  o f  a p p ro x im a te ly  n in e  d i f f e r e n t  

th e rm o p la s t ic  re s in s  to  more th a n  t h i r t y  d i f f e r e n t  m a rke ts . A sample page 

fro m  one o f  th e  su rveys is  shown in  T a b le  3 .2 . The m a rke ts  a re  d iv id e d  

in t o  e le v e n  m a jo r m arket c a te g o r ie s ,  such as T ra n s p o r ta t io n  and P ackag ing . 

These m a jo r m arke ts  a re  th e n  f u r t h e r  d iv id e d  in to  su b -m a rke ts , such as 

M o to r v e h ic le s  and p a r ts ,  in  th e  T ra n s p o r ta t io n  m a jo r m a rke t, and F le x ib le  

p a cka g in g  in  th e  Packaging m a rke t.

I n  exam in ing  the  SPI m a jo r m a rke t s u rve ys , two p rob lem s become 

a p p a re n t. The f i r s t  p rob lem  is  a la c k  o f  c o n s is te n c y  in  th e  su rve ys  o ve r 

t im e . A lth o u g h  th e  su rvey  e x is ts  fro m  1971 to  th e  p re s e n t,  d e f in i t io n s  o f  

p la s t i c s  and t h e i r  m arkets changed o v e r th e  course  o f  th e  f i r s t  few  ye a rs  

o f  th e  s u rv e y , so th a t  a c o n s is te n t  t im e -s e r ie s  o f  d a ta  f o r  o n ly  e ig h t  

y e a rs , 1975-1982, was a v a i la b le .7

7 The IMP model has s in c e  been u pda ted  w ith  d a ta  th ro u g h  1986. S ince  
1987, IMP has been re p la c e d  w ith  a la r g e r ,  more d e ta i le d  p la s t i c s  m odel.
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'wOMmUMACHÔ.VOTM ____
’  A O M am ftN W C O A TM O * TOTAI

M CMat M* a*#
« U  O fM M  (W a m tM . C O M M U N O im t. TOTAi.

L«m O m iif H _
%0» »OtM

A I.J  
0.1 
« .«  

V I . I  
m .4  
I * . l  
t.i 
J . l  
0 . )  
1 .1

I I
I M

4,401
l.m  
1.110 

* * v

• M
» w

___ I I I
1 .1)1 

•.no

i . r

» . *

V J
1 .0
o.»

* .»  
A .4 _ I  

I I . *  

lo n .n

i . m
i.m

« n i
*«>

i t
n r

•«>
»•»
IM  
• I I  

• .Ml

*0.4 
I* . * 
I I . » 
A.O 
1.1
4 .1  

H .O

1.1 
1.4

11.4  

_  >■» 
I I . I

i w . i i

P ( l ) p r W t o N

1.000
101
I ; *
*1 *
M l
I X
J l!

I I *

i . i i v

1 ,0 * /  • H
__ H I

in
V.» t%

l l . t  
I . *  
1.4 
I . *  
4.* 
1 .0  
« .1

t.i

*H .l

u . «
» .»

i i . »
t . i
» . i
0.1
0.1
» ■»

• . I

10.• 
I V I  

i.O  
I * . *

100.0

MS « vut
«  o r  r e t  m

m i  n . t
iM I l i . A

i> .) 
i i . i

» i . *
u.r

«0J
14*

|4«
m

449

41*

1 .0 *0
*19

M
IM

»
I t *

At\ 
M »  
14*

I* » I *
I *
t /

10 * 
I l f  I

* *
9.)

)«.) 
14.1 1.1 
I I
o.»
l. i

m i 
14 n 
4 I
1.0 

IIKI O

St r r c *  l i l u l  O W

•0UMCO M C W W I t H  • ■ M M  I ^ W K C I  M t l

TABLE 
3.2 

Sam
ple 

Data 
Table 

from
 

S
P

I



As shown in  th e  sample in  T a b le  3 .2 , th e  d a ta  fro m  SPI a re  a ls o  

in c o m p le te  in  many in s ta n c e s  because o f  two types  o f  o m is s io n s . The f i r s t  

o m is s io n  a r is e s  from  d is c lo s u re  p ro b le m s : i f  a f i r m  i s  a s in g le  p ro d u ce r 

o f  a c e r ta in  r e s in ,  i t s  s a le s  a re  n o t  re p o r te d  on th e  a g g re g a te  su rve y  so 

th e  f i r m  may co nce a l i t s  p e rfo rm ance  re c o rd  from  i t s  c o m p e t ito rs .  The 

second o m is s io n  a r is e s  when a t o t a l  i s  g iv e n  f o r  a r e s in  to  one o f  th e  

e le v e n  m a jo r m a rke ts , b u t  no d iv is io n  o f  t h is  t o t a l  among i t s  s u b to ta ls  

i s  g iv e n .

P re p a r in g  th e  SPI d a ta  f i r s t  e n ta i le d  e l im in a t in g  as many o f  th e  

gaps in  th e  d a ta  as p o s s ib le .  Some o f  th e  gaps were e a s i ly  f i l l e d ,  

e s p e c ia l ly  in  those  in s ta n c e s  where a t o t a l  was g iv e n  and one o f  th e  

components o f  th e  t o t a l  was m is s in g . I n  o th e r  cases, th e  h o le s  were f i l l e d  

based on r e la t io n s h ip s  e s ta b lis h e d  b y  th e  d a ta  in  co m p le te d  p o r t io n s  o f  

th e  s u rv e y . The d a ta  f o r  1975, f o r  in s ta n c e , was p a r t i c u la r l y  in c o m p le te . 

A lth o u g h  t o t a ls  to  m a jo r m a rke ts  were p ro v id e d , few  e n t r ie s  f o r  sub- 

m a rke ts  were g iv e n . To com p le te  th e  d a ta  f o r  1975, th e  g iv e n  t o t a ls  were 

d is t r ib u t e d  among th e  su b -m a rke ts  on th e  b a s is  o f  1976 r a t io s .  F o r 

exam ple, in  1976, T o ta l T h e rm o p la s tic s  s o ld  to  th e  su b -m a rke t M o to r 

v e h ic le s  and p a r ts  was a p p ro x im a te ly  70 p e rc e n t o f  T o ta l  T h e rm o p la s tic s  

s o ld  to  th e  m a jo r m arke t T ra n s p o r ta t io n .  The 1975 f ig u r e  f o r  Thermo­

p la s t ic s  s o ld  to  T ra n s p o r ta t io n  was re p o r te d ,  and se v e n ty  p e rc e n t o f  th a t  

was a l lo c a te d  to  th e  M o to r v e h ic le s  and p a r ts  s u b -m a rk e t. These 

c a lc u la t io n s  were sometimes f u r t h e r  a d ju s te d  to  r e f l e c t  in c re a s in g  o r  

d e c re a s in g  tre n d s  in  th e  s e r ie s ,  based on recom m endations by  in d u s t r y  

s p e c ia l is t s  o r  by th e  d a ta  i t s e l f .

Once e a s i l y - f i l l e d  gaps in  th e  d a ta  were f i l l e d ,  th e  s e r ie s  o f  s a le s
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o f  each r e s in  to  each m a rke t was exam ined. F o r exam ple , th e  t im e -s e r ie s  

fro m  1975-1982 o f  Low D e n s ity  P o ly e th y le n e  (LDPE) s o ld  to  th e  F le x ib le  

p acka g in g  m a rke t was exam ined. I f  d a ta  f o r  t h a t  s e r ie s  was a v a i la b le  f o r  

each y e a r to  1982, th e  s e r ie s  was la b e le d  as "c o m p le te ” . A l l  in co m p le te  

s e r ie s  were s e t  to  ze ro  i n  each y e a r o f  d a ta , i n  o rd e r  to  assemble o n ly  

tho se  s e r ie s  w h ich  were c o m p le te . I n  T ab le  3 .3 ,  a sample ta b le  o f  the  

t im e -s e r ie s  f o r  s a le s  o f  LDPE is  shown. O n ly  com p le te  s e r ie s  a re  shown on 

th e  ta b le ;  in c o m p le te  s e r ie s  appear as z e ro . F o r each r e s in ,  a T o ta l 

Com plete M a rke t i s  c a lc u la te d .  T h is  t o t a l  i s  th e  sum o f  th e  r e s in  s o ld  to  

a l l  m arke ts  f o r  w h ich  th e  s e r ie s  were co m p le te . I n  a d d i t io n ,  SPI re p o r ts  

a T o ta l m a rke t th a t  in c lu d e s  th e  s a le s  to  a l l  m a rk e ts , b o th  fro m  com plete  

as w e l l  as in c o m p le te  s e r ie s .  The d if fe re n c e  betw een th o se  two t o t a ls  is  

a r e s id u a l  m a rke t f o r  th e  r e s in .  Because th e  in c o m p le te  s e r ie s  a re  s e t to  

ze ro  in  each y e a r ,  th e  r e s id u a l m arke t is  d e f in e d  c o n s is te n t ly  o ve r t im e .

An ana logous r e s id u a l is  a ls o  c o n s tru c te d  f o r  each r e s in .  In  Tab le  

3 .4 ,  a sample ta b le  i s  shown th a t  i l l u s t r a t e s  th e  s a le s  o f  each r e s in  to  

a l l  m a rke ts  f o r  a s in g le  y e a r .  T h is  typ e  o f  ta b le  i s  a "m ix "  ta b le ,  s in c e  

i t  shows th e  m ix  o f  re s in s  used by each m a rke t. A s u b to ta l  is  c a lc u la te d  

f o r  each m arke t th a t  c o n ta in s  o n ly  r e s in  s a le s  fro m  co m p le te  s e r ie s .  S ince 

SPI re p o r ts  th e  t o t a l  s a le s  to  th e  m a rke t fro m  b o th  com ple te  and 

in c o m p le te  s e r ie s ,  th e  d i f fe r e n c e  between th e  s u b to ta l  and th e  SPI t o t a l  

i s  a r e s id u a l r e s in .  As w ith  the  re s id u a l m a rk e t, th e  re s id u a l r e s in  is  

c o n s is te n t ly  d e f in e d  o ve r t im e , s in c e  th e  in c o m p le te  s e r ie s  appear as ze ro  

in  e v e ry  y e a r .

The r e la t io n s h ip  o f  th e  re s id u a ls  and th e  t o t a ls  i s  summarized in  

T ab le  3 .5  b e low . The t o t a l  o f  th e  com plete  s e r ie s  p lu s  th e  t o t a l  re s id u a l
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e qu a ls  th e  g rand  t o t a l  as re p o r te d  b y  S P I. I n  T a b le  3 .3 ,  18,344 m i l l i o n  

pounds o f  a l l  th e rm o p la s t ic  re s in s  were s o ld  to  a l l  m a rke ts , b u t  o n ly  

17 ,424  m i l l i o n  pounds showed up in  com p le te  s e r ie s .  The d i f fe r e n c e ,  909 

m i l l i o n  pounds, e qu a ls  b o th  the  R e s id u a l r e s in  and th e  R e s id u a l m a rke t.

TABLE 3 .5  R e s id u a l D e f in i t io n s

R es in  1 - - - S u b to t Res id  T o ta l
S u b to ta l | a 0 a
R e s id u a l j 0 b b
T o ta l j a b c

where a — t o t a l  o f  s a le s  fro m  co m p le te  s e r ie s ,  
c — t o t a l  s a le s , as re p o r te d  b y  th e  SPI, 

and b -  d if fe re n c e  between a and c , e qu a ls  the  
sum o f  the  R e s id u a l M a rke t and R e s id u a l 
R e s in .

The m ix  and t im e -s e r ie s  ta b le s  summarize th e  a v a i la b le  d a ta -b a se  f o r  

b u i ld in g  a m odel. A t h i r d  type  o f  ta b le ,  a "s h a re "  ta b le ,  h ig h l ig h t s  th e  

d i f f e r e n t  c h a r a c te r is t ic s  o f  each o f  th e  r e s in s .  T ab le  3 .6  c o n ta in s  a 

share  ta b le  f o r  th e  y e a r 1986 th a t  shows each r e s in 's  s a le s  as a share  o f  

i t s  t o t a l  s a le s  in  th a t  y e a r. The ta b le  i l l u s t r a t e s  th e  r e la t i v e  

im p o rta nce  o f  th e  d i f f e r e n t  m arke ts to  each r e s in .  Both  o f  th e  p o ly -  

e th y le n e s  (LDPE and HDPE), f o r  exam ple, s e l l  c lo s e  to  f i f t y  p e rc e n t o f  

t h e i r  o u tp u t to  th e  Packaging m a rke t. LDPE s e l l s  p r im a r i ly  to  F le x ib le  

p a cka g in g , how ever, w h ile  the  p r in c ip a l  m a rke t f o r  HDPE is  B o t t le s , ja r s ,  

& v ia l s .  A change in  th e  B o t t le s  m a rke t w i l l  a f f e c t  HDPE more s t r o n g ly  

th a n  LDPE, and LDPE s a le s  w i l l  be s t r o n g ly  in f lu e n c e d  by  changes in  

F le x ib le  p a c k a g in g . J u s t  how much th e  s a le s  w i l l  be a f fe c te d  i s  measured 

b y  th e  m a rke t q u o t ie n t  e q u a tio n s . C o n s tru c t in g  the se  q u o t ie n ts  i s  the  

second s te p  in  th e  m o d e l-b u ild in g  p ro c e d u re .
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FIGURE 3 .2  T i t le s  f o r  I n t e r in d u s t r y  Model f o r  P la s t ic s

T i t le s  o f  T h e rm o p la s tic  R esins

Low d e n s ity  p o ly e th y le n e
H igh  d e n s ity  p o ly e th y le n e
P o lyp ro p y le n e
ABS and SAN
P o ly s ty re n e
SBL, OSBL, and OSBP
N ylon
P o ly v in y l c h lo r id e  
O the r th e rm o p la s t ic s

T i t le s  o f  M arke ts

T ra n s p o r ta t io n
M o to r v e h ic le s  and p a r ts  
S h ips , b o a ts , and RV 's 
O the r t r a n s p o r ta t io n  

Packaging
B o t t le s ,  ja r s ,  and v ia ls  
Food c o n ta in e rs  
F le x ib le  packag ing  
A l l  o th e r  packag ing  

B u i ld in g  and c o n s t ru c t io n
P ip e , c o n d u it ,  and f i t t i n g s  
M a te r ia ls  f o r  a l l  s t ru c tu re s  
O the r b u i ld in g  and c o n s t ru c t io n  

E le c t r ic a l / e le c t r o n ic s
A p p lia n c e s , home and in d u s t r ia l  
Communications equipm ent 
I n d u s t r ia l  equ ipm ent and b a t te r ie s  

F u rn itu re  and fu rn is h in g s  
F u rn itu re
C arpe t and t e x t i l e s  

Consumer and in s t i t u t i o n a l  p ro d u c ts
D innerw are , ta b le w a re , and k itc h e n w a re  
H e a lth  and m e d ica l 
Toys, s p o r ts ,  and h obb ies  
O the r consumer and in d u s t r ia l  

In d u s t r ia l/M a c h in e ry  
A dhes ives , in k s ,  c o a tin g s  
R e s e lle rs  and compounders 
U n c la s s if ie d  sa le s  
E xpo rts  
T o ta l
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TABLE 3 .3  Sample Time S e r ie s  T ab le

* *  THERMOPLASTIC TIME SERIES TABLE End use o f  Low d e n s ity  
P o ly e th y le n e  1983-1986 ( i n  m i l l io n s  o f  pounds) * *

| |  MARKET 
i i  _____

L983 1984 1985 1986 | MRKT | |  
.................1 11 1.........

1 TRANSPORTATION 0 0 0 0 1 1 1 1
2 M otor V e h ic le s , 0 0 0 0 1 2 | j

1 1 3 S h ip s , B o a ts ,R .V ' s . 0 0 0 0 1 3 j j
I 1 4 A l l  O th e r T ra n s p o r t 0 0 0 0 1 4 1 1

Remainder 0 0 0 0 1 5 1 1
1 1 6 PACKAGING 5702 5835 6007 6218 1 6 j j

7 B o t t le s , J a r s , 32 23 19 59 1 7 | j
8 Food C o n ta in e rs 299 370 421 545 1 8 j |
9 F le x ib le  P ackag ing  4647 4718 4835 4903 1 9 j j

10 A l l  O th e r P ackag ing 723 722 730 708 1 10 j j
H Remainder 0 0 0 0 j n i l
12 BUILDING & CONSTRUCT 240 331 347 235 1 12 I j
13 P ip e , C o n d u it , F i t t i n g 63 39 51 34 1 13 j j
14 M a te r ia ls  f o r  S t r u c t 57 102 137 75 1 14 1 1
15 A l l  O th r B u i ld  & Con 119 189 159 108 1 15 j j
16 Remainder 0 0 0 17 1 16 j |

1 1 I 7 ELECTRICAL/ELECTRONIC 393 455 431 452 1 17 j |
1 1 18 A p p lia n c e s , home, in d 0 0 0 0 1 18 j |
j j 19 Com m unications E qu ip 0 0 0 0 1 19 j j

20 I n d u s t r ia l  E q u ip ,B a t 363 420 357 382 1 20 j j
j j 21 Remainder 30 35 73 69 1 21 j j
1 1 22 FURNITURE, FURNISHING 0 0 0 0 j 22 j j

23 F u rn itu re 0 0 0 0 j 23 j j
24 C arpe t and T e x t i le s 0 0 0 0 1 24 j j
25 Remainder 0 0 0 0 1 25 j j
26 CONSUMER AND INSTITUT 574 684 488 529 1 26 j j

1 1 27 D in n e r ,T a b le ,K itc h e n 185 209 182 214 1 27 j j
1 1 28 H e a lth  and M e d ic a l 139 122 86 41 1 28 j j
1 1 29 T oys , S p o r ts ,H obbies 49 89 49 40 j 29 | j

30 A l l  O th r Consum & In 200 263 170 233 1 30 j j
1 1 31 Rem ainder 0 0 0 0 1 31 j j
1 1 32 INDUSTRIAL/MACHINERY 0 0 0 0 1 32 j j

33 ADHESIVES, INKS, COATIN 0 0 0 0 j 33 j j
34 RESELLERS & COMPOUND 428 429 566 519 1 34 j |
35 UNCLASSIFIED SALES 96 119 272 249 1 35 j j

I 1 36
I I   

EXPORTS 919 974 1131 939 1 36 j j 
.................I I1 1--------

1 1 37 TOTAL COMPLETE B354 8830 9245 9143 1 37 | |
1 1 38 RESIDUAL MARKET 70 99 161 354 1 38 j j
1 1 39 
1 | _____

TOTAL 8424 8929 9406 9497 1 39 j j 
.................j jI I --------

1 1 40 
I I — -

TOTAL DOMESTIC 7505 7955 8275 8558 i 40 | |
.................I I
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TABLE 3 .4  Sample M ix  T a b le  

THERMOPLASTIC MIX TABLE - -  End Use o f Selected Therm oplastics ( in  m il l io n s  o f pounds) FOR 1975

MARKET LDPEdc HOPE PROPYL

1 TRANSPORTATION 0 27 214
2 Motor V e h ic le s , P a rt 0 0 0
3 S h ips ,B oa ts ,R .V 's . 0 0 0
4 A l l  Other T ransport 0 0 0
5 Remainder 0 27 214
6 PACKAGING 2674 1087 370
7 B o tt le s ,J a rs , & V ia l 25 613 42
8 Food Containers 162 209 35
9 F le x ib le  Packaging 2280 68 129

10 A l l  Other Packaging 205 196 163
11 Remainder 0 0 0
12 BUILDING & CONSTRUCT 104 218 0
13 P ipe ,C ondu it, F i t t in g 30 198 0
14 M a te r ia ls  fo r  S tru c t 34 0 0
15 A l l  O thr B u ild  & Con 39 0 0
16 Remainder 0 19 0
17 ELECTRICAL/ELECTRONIC 285 67 152
18 App liances, home,ind 0 0 67
19 Connuni ca t ions Equip 0 0 0
20 In d u s tr ia l Equ ip ,Bat 264 0 0
21 Remainder 21 67 84
22 FURNITURE, FURNISHING 0 0 445
23 Furni tu re 0 0 0
24 Carpet and T e x t ile s 0 0 432
25 Remainder 0 0 13
26 CONSUMER AND INSTITUT 710 381 297
27 D inner, T ab le ,K itche n 308 147 92
28 Health and M edical 56 25 76
29 Toys, S po rts , Hobbies 94 121 39
30 A l l  O thr Consum & In 251 87 88
31 Remainder 0 0 0
32 INDUSTRIAL/MACHINERY 0 0 0
33 ADHESIVES,INKS,COATIN 0 0 0
34 RESELLERS & COMPOUND 240 255 210
35 UNCLASSIFIED SALES 66 122 10
36 EXPORTS 348 227 220

37 TOTAL COMPLETE MARKET 4429 2387 1920
38 RESIDUAL MARKET 121 42 28
39 TOTAL 4551 2429 1949

40 TOTAL DOMESTIC 4203 2202 1728

YLON PVC OTHER | SUBTOT RESID | TOTAL

38 185 o 1 644 190 | 835
0 179 0 336 426 763
0 0 0 0 42 42
0 0 0 0 29 29

38 5 0 0 0 0
0 282 0 5409 135 5545
0 44 0 806 39 846
0 8 0 837 36 874
0 118 0 2626 39 2665
0 110 0 1113 46 1159
0 0 0 0 0 0
0 1555 312 2565 17 2583
0 1064 0 1305 220 1525
0 373 0 552 97 649
0 117 0 173 234 407
0 0 312 0 0 0

19 394 191 1515 11 1527
0 33 0 259 226 486
0 47 0 47 196 243
0 313 0 577 220 797

19 0 191 0 0 0
0 203 20 1040 39 1079
0 22 0 22 126 148
0 180 0 613 317 930
0 0 20 0 0 0
0 444 165 2617 120 2738
0 45 0 852 98 951
0 25 0 227 21 249
0 90 0 527 84 612
0 283 0 843 82 926
0 0 165 0 0 0

15 39 47 102 145 247
0 144 542 686 259 946
5 146 52 1210 0 1210
4 59 5 357 0 357
9 164 143 1277 0 1277

92 3615 1481 17424 0 17424
46 0 255 0 909 909

138 3615 1737 17424 909 18344

129 3451 1594 17067 o 17067

STYREN

0
0
0
0
0

969
81

422
29

437
0

173
12

145
16
0

244
158

0
0

85
128

0
0

128
618
259
43

182
132

0
0
0

244
53

110

2543
30

2573

2463
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TABLE 3 .5  Sample Share T ab le

THERMOPLASTIC MIX TABLE - End Use o f Therm oplastics (as  share o f t o ta l s a le s ) FOR 1986

MARKET LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC TOTAL

1 TRANSPORTATION 3.3 4.1 24.4 43.3 2 .0 3 .7
2 Motor V eh ic les , P art 23.5 1.8 3 .4
3 S h ips ,B oa ts ,R .V 's . 0.1
4 A l l  Other Transport 0.1
5 Remainder 3 .3 4.1 0 .9 43.3 0 .2
6 PACKAGING 65.5 50.7 19.4 0.4 30.5 6 .7 34 .7
7 B o tt le s ,J a rs , & V ia l 0 .6 19.3 1.5 1.2 2.5 6 .7
8 Food Containers 5.7 11.2 3 .8 17.8 0.5 6.1
9 F le x ib le  Packaging 51.6 6 .2 6 .5 3.4 2 .6 15.2

10 A l l  Other Packaging 7.5 14.0 7.5 8.1 1.1 6 .6
11 Remainder 0 .4
12 BUILDING & CONSTRUCT 2.5 7.4 11.4 9.4 63 .6 15.5
13 P ipe ,C ondu it, F i t t in g 0.4 7.0 0.1 44.3 10.0
14 M a te ria ls  fo r  S tru c t 0.8 7.9 14.7 4.1
15 A l l  O thr B u ild  & Con 1.1 1.3 4 .5 1.4
16 Remainder 0 .2 0.4 11.4
17 ELECTRICAL/ELECTRONIC 4 .8 2.1 4 .8 22.3 8.1 16.0 6 .4 5 .9
18 A pp liances, home,ind 2 .2 6.3 0 .2 2 .0
19 Communications Equip 0.3 0 .2
20 In d u s tr ia l Equip,Bat 4 .0 5 .9 3 .7
21 Remainder 0 .7 2.1 2.5 22.3 1.8 16.0
22 FURNITURE, FURNISHING 18.9 1.1 31.6 5.1 5 .2
23 Furni tu re 2.1 0 .8
24 Carpet and T e x t ile s 17.2 3 .0 4 .4
25 Remainder 1.8 1.1 31.6
26 CONSUMER AND INST ITUT 5.6 11.1 12.6 29.0 3 .7 9 .8
27 D inne r,T ab le ,K itchen 2.3 0 .8 1.2 18.3 3 .0
28 Health and Medical 0.4 0 .8 6 .8 1.5 1.0 1 .8
29 Toys, S ports , Hobbies 0.4 1.1 1.0 4 .8 0.2 1.3
30 A l l  O thr Consum & In 2.5 8 .4 3 .6 4.5 2.5 3 .7
31 Remainder
32 INDUSTRIAL/MACHINERY 7.2 0.2 0 .8
33 ADHESIVES,INKS,COATIN 1.1 3 .4
34 RESELLERS & COMPOUND 5.5 6 .9 16.2 11.7 12.6 3.5 5 .0 3.5 7 .7
35 UNCLASSIFIED SALES 2.6 2 .9 3 .7 0 .9 5 .6 1.7 0.5 2.5 2 .9
36 EXPORTS 9.9 13.1 19.4 13.5 2.6 6.4 8 .8 5 .0 10.0

37 TOTAL COMPLETE MARKET 96.3 97.6 99.1 84.7 98.8 43.2 80 .8 100.0 92 .6
38 RESIDUAL MARKET 3 .7 2.4 0 .9 15.3 1.2 56.8 19.2 7.4
39 TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

40 TOTAL DOMESTIC 90.1 86.9 80 .6 86.5 97.4 93.6 91.2 95.0 90.0
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D e f in in g  M a rke t Q u o tie n ts

M arke t q u o t ie n t  e q u a tio n s  l i n k  d e ta i le d  p ro d u c t d a ta  to  an in p u t - 

o u tp u t m odel. As d e s c r ib e d  above, th e  q u o t ie n t  measures th e  share  o f  a 

p ro d u c t 's  s a le s  in  th e  t o t a l  s a le s  o f  i t s  m a rke t. I n  an INSPEX, an 

in d ic a to r  o f  th e  p ro d u c t 's  m a rke t based on in p u t -o u tp u t  c o e f f ic ie n ts  is  

used to  measure th e  s iz e  o f  th e  m a rk e t. These Dynamic C o e f f ic ie n t  

In d ic a to r s  (D C I) in c re a s e  th e  f l e x i b i l i t y  o f  th e  m arke t q u o t ie n t  approach 

by  expand ing  th e  d e f in i t i o n  o f  a m a rke t.

To c o n s t ru c t  th e  m arke t q u o t ie n ts  f o r  th e  p la s t ic s  m odel, Dynamic 

C o e f f ic ie n t  In d ic a to r s  f o r  th e  SPI m a rke ts  m ust be c o n s tru c te d . The f i r s t  

s te p  in  c o n s t ru c t in g  a DCI f o r  an SPI m a rke t i s  to  d e te rm ine  w h ich  INFORUM 

s e c to rs  c o rre sp o n d  to  th e  m a rke t. S ince  b o th  th e  SPI m arke ts  and th e  

INFORUM m arke ts  a re  d e f in e d  in  te rm s o f  th e  S tandard  I n d u s t r ia l  C la s s ­

i f i c a t i o n  (S IC ) co d in g  scheme, a common l i n k  between th e  two s p e c i f ­

ic a t io n s  e x is t s .  Some o f  th e  l in k s  a re  e a s i ly  e s ta b lis h e d . Fo r exam ple, 

th e  SPI m a rke t M o to r v e h ic le s  and p a r ts  co rre sp on d s  to  fo u r  s e c to rs  fro m
I

INFORUM's D e ta i le d  O u tpu t Model (DOM):
J

DOM S e c to r # 382 T ru ck  and bus b o d ie s
383 T ru ck  t r a i l e r s
384 M o to r v e h ic le s
385 M otor V e h ic le s  p a r ts  & a c c e s s o r ie s .

Some o f  th e  SPI m arke ts  do n o t l i n k  e a s i ly  w i th  INFORUM s e c to rs .  The 

P ackag ing  m a rke t, f o r  exam ple, o v e r la p s  many d i f f e r e n t  s e c to rs  o f  th e  

economy, and i s  th e re fo re  n o t  u n iq u e ly  i d e n t i f i e d  in  th e  in p u t - o u tp u t  

fram ew ork. To c o n s tru c t  a DCI f o r  p a cka g in g  m a rke ts , two approaches were 

ta k e n . The f i r s t  was to  s im p ly  match th e  SIC codes o f  the  SPI d e f in i t io n s  

and th e  INFORUM s e c to rs .  For In s ta n c e , th e  SPI m arke t F le x ib le  p a cka g in g
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i s  id e n t i f i e d  as c o rre s p o n d in g  to  SIC codes 2600, P aper, and 3079, 

M is c e lla n e o u s  p la s t i c  p ro d u c ts .  The DCI f o r  F le x ib le  packa g in g  is  

th e re fo re  d e f in e d  as th e  p la s t ic s -w e ig h te d  sum o f  th e  fo l lo w in g  DOM 

s e c to rs :

DOM S e c to r # 147 Paper m i l l ,  e x c l b ld n g  pape r 
148 Paperboard m i l ls  
150 S a n ita ry  paper p ro d u c ts  
153 Bags, excep t t e x t i l e s  
210 M is c . p la s t i c  p ro d u c ts

In  o th e r  in s ta n c e s , id e n t i f y in g  th e  S IC -cod ing  m atch d id  n o t  g en e ra te  much

in fo r m a t io n  abou t th e  m a rk e t. F o r exam ple, B o t t le s ,  J a rs ,  & v ia l s  was

id e n t i f i e d  o n ly  as p a r t  o f  M is c e lla n e o u s  p la s t i c  p ro d u c ts .  An a lte r n a te

approach is  to  id e n t i f y  s e c to rs  th a t  purchase p la s t i c  (based on in p u t -

o u tp u t c o e f f i c ie n t s ) , and th e n  de te rm ine  w h ich  o f  th o se  use p la s t i c

b o t t le s ,  ja r s ,  and v ia l s .  The components f o r  th e  DCI f o r  B o t t le s  a re

th e re fo re :

DOM S e c to r # 181 A g r ic u l t u r a l  chem ica ls  
182 Gum and wood chem ica ls  
187 C hem ica l p re p a ra t io n ,  NEC
192 Drugs
193 Soap and o th e r  d e te rg e n ts
194 P o lis h e s  and s a n i ta t io n

The DCI f o r  Food p a ck a g in g  was c o n s tru c te d  in  a s im i la r  manner. 

A c c o rd in g  to  in p u t -o u tp u t  d a ta , d i f f e r e n t  fo o d  s e c to rs ,  such as Ic e  cream, 

P ic k le s ,  M eat, and S p a g h e tt i,  purchase p la s t i c  in p u ts .  We assume th a t  

those  p la s t i c  in p u ts  a re  n o t  p a r t  o f  th e  p ro d u c t io n  p ro c e s s , b u t  r a th e r  

a re  purchased f o r  p acka g in g  pu rposes . The DCI f o r  th e  Food packa g in g  

m a rke t is  th e  p la s t ic s -w e ig h te d  sum o f  d e ta i le d  fo o d  s e c to rs  in  th e  DOM 

m o d e l.
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Some o f  th e  SPI m arke ts  l i n k  more c lo s e ly  to  f i n a l  demand s e c to rs  

o f  th e  INFORUM m odels th a n  to  p ro d u c in g  s e c to rs .  F o r in s ta n c e , th e  SPI 

m a rke t B u i ld in g  and c o n s t ru c t io n  l in k s  to  in v e s tm e n t in  S t ru c tu re s .  In  the  

INFORUM L IFT  m odel, s t r u c tu r e s  in v e s tm e n t is  c a lc u la te d  f o r  t h i r t y  

d i f f e r e n t  in d u s t r ie s .  The D C I's  f o r  c o n s t ru c t io n  m a rke ts  were th e re fo re  

l in k e d  to  these  t h i r t y  in d u s t r ie s .  The SPI m a rke t f o r  P ip e , c o n d u it  & 

f i t t i n g s ,  f o r  exam ple, l in k s  to  c o n s t ru c t io n  o f  M in in g , Gas & p e tro le u m  

p ip e s ,  and Sewer system s. L ik e w is e , some o f  th e  SPI m a rke ts  f o r  Consumer 

& i n s t i t u t i o n a l  p ro d u c ts  l i n k  to  p e rs o n a l consum ption  c a te g o r ie s .  S ince 

INFORUM id e n t i f i e s  PCE by 78 d i f f e r e n t  p ro d u c ts , l i n k s  betw een d e ta i le d  

SPI m arke ts  and INFORUM s e c to rs  were e a s i ly  o b ta in e d . The SPI m a rke t f o r  

D in ne rw a re , ta b le w a re , & k itc h e n w a re  l in k s  to  PCE o f  C h ina , g la ssw a re  and 

d in n e rw a re , f o r  exam ple .

A f te r  ch o o s in g  w h ich  INFORUM s e c to rs  w i l l  d e f in e  each SPI m a rke t, 

a p p ro p r ia te  w e ig h ts  f o r  c re a t in g  th e  m arke t in d ic a to r s  m ust be chosen. 

The s im p le s t  way o f  c r e a t in g  m a rke t in d ic a to r s  is  to  add th e  o u tp u t o f  th e  

re le v a n t  s e c to rs  f o r  each SPI m a rke t. A more a c c u ra te  in d ic a to r  o f  the  

m a rke t f o r  p la s t i c s  can be g en e ra te d  by c o n s id e r in g  th e  demand f o r  p la s t i c  

by  th e  d i f f e r e n t  s e c to rs .  For in s ta n c e , th e  t o t a l  T ra n s p o r ta t io n  m arke t 

is  composed o f  th e  a c t i v i t i e s  o f  d i f f e r e n t  s e c to rs  o f  th e  DOM m odel, such 

as M o to r v e h ic le s  and T ru c k s . The T ra n s p o r ta t io n  m a rke t f o r  p la s t i c s  is  

d e te rm in e d  by  th e  demand f o r  p la s t i c  by each o f  th e  in d iv id u a l  s e c to rs .  

W e ig h tin g  th e  o u tp u t o f  th e  re le v a n t  s e c to rs  b y  t h e i r  p la s t i c s  demand 

c re a te s  s p e c i f i c a l l y  d e f in e d  in d ic a to r s  o f  p la s t i c s  m a rke ts .

S ince  SPI m a rke ts  a re  l in k e d  to  in te rm e d ia te  demand and to  f i n a l  

demand c a te g o r ie s ,  two typ e s  o f  w e ig h ts  a re  needed. M ost o f  th e  m arke ts
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a re  d e f in e d  in  te rm s o f  p ro d u c in g  s e c to rs ,  o r  in te rm e d ia te  demand. The 

w e ig h ts  in  these  cases answer th e  q u e s t io n :  how much p la s t i c  i s  used p e r 

d o l la r  o f  o u tp u t o f  th e  s e c to r?  In p u t -o u tp u t  c o e f f ic ie n ts  e x a c t ly  answer 

t h a t  q u e s t io n .  The INFORUM models a re  based on in p u t - o u tp u t  ta b le s  

p u b lis h e d  b y  th e  Bureau o f  Economic A n a ly s is .  The most r e c e n t ly  p u b lis h e d  

BEA ta b le  i s  f o r  1977. INFORUM p r o je c ts  t h a t  ta b le  to  1982 b y  i n ­

c o rp o r a t in g  p u b lis h e d  d a ta  on m a n u fa c tu r in g  sh ip m en ts , f i n a l  demand s a le s ,  

and o th e r  N a t io n a l and Income P ro d u c t A ccoun ts  d a ta .8 INFORUM upda tes  

b o th  th e  7 8 -p ro d u c t ta b le  f o r  th e  L IF T  m odel, as w e l l  as th e  4 2 0 -o rd e r 

ta b le  t h a t  i s  th e  b a s is  f o r  DOM.

S ince  some o f  th e  SPI m arke ts  l in k e d  more c lo s e ly  to  f i n a l  demand 

c a te g o r ie s  th a n  to  p ro d u c in g  s e c to rs ,  f i n a l  demand w e ig h ts  m ust a ls o  be 

d e f in e d .  The INFORUM model c a lc u la te s  in v e s tm e n t in  s t r u c tu re s  f o r  31 

d i f f e r e n t  in d u s t r ie s ,  f o r  exam ple. I n  th e  L IF T  m odel, a 78x31 b r id g e  

m a t r ix  is  used to  d e s c r ib e  th e  p ro d u c t c o m p o s it io n  o f  s t r u c tu re s  

in v e s tm e n t. The row o f  th e  b r id g e  ta b le  f o r  th e  p la s t ic s  in d u s t r y  shows 

how much p la s t i c  was used as s t r u c tu re s  in v e s tm e n t by each o f  31 d i f f e r e n t  

in d u s t r ie s .  Those row c o e f f ic ie n t s  a re  th e  a p p ro p r ia te  w e ig h ts  f o r  

d e f in in g  p la s t i c  demand by  s t r u c tu re s  in v e s tm e n t. A s im i la r  b r id g e  e x is t s  

f o r  d e s c r ib in g  th e  p ro d u c t c o m p o s it io n  o f  p e rs o n a l consum ption  

e x p e n d itu re s . The p la s t i c s  row o f  th e  PCE b r id g e  m a tr ix  c o n ta in s  th e  

a p p ro p r ia te  fin a l-d e m a n d  w e ig h ts  f o r  PCE s e c to rs .

An in c o n t r o v e r t ib le  economic t r u t h  is  th a t  changes in  te c h n o lo g y , 

p r ic e s ,  and ta s te s  le a d  to  changes in  in p u t  re q u ire m e n ts  and p ro d u c t io n

8 See M cC arthy (1986) f o r  d e ta i le d  d e s c r ip t io n s  o f  th e  e x te n s iv e  w ork 
done to  make as u p - to -d a te  ta b le s  as p o s s ib le .
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r e la t io n s h ip s  o v e r t im e . A t  one t im e , o n ly  to y  c a rs  were made p r im a r i ly  

o u t o f  p la s t i c ,  and m ilk  came packaged o n ly  in  g la s s  b o t t le s  o r  paper 

c a r to n s . F o r th e  most p a r t ,  changes in  in p u t  re q u ire m e n ts  o ccu r s lo w ly ,  

as p ro d u c t io n  te c h n o lo g y  responds to  th e  chang ing  economic e nv iron m e n t. 

A c c o u n tin g  f o r  these  changes is  an im p o r ta n t p a r t  o f  a c c u ra te ly  m easuring  

s p e c i f ic  p ro d u c t m a rke ts . The INFORUM m odels do n o t assume th a t  in p u t  

re q u ire m e n ts  rem a in  c o n s ta n t o ve r t im e . The in p u t -o u tp u t  c o e f f ic ie n t s  in  

b o th  th e  L IFT  and DOM m odels a re  fo re c a s t  u s in g  th e  "a c ro s s - th e - ro w  

c o e f f ic ie n t  change” m e thod .9

The im po rtance  o f  u s in g  dynam ic, r a th e r  th a n  c o n s ta n t,  measures o f  

in p u t  re q u ire m e n ts  is  i l l u s t r a t e d  in  F ig u re  3 .3 . C o e f f ic ie n t  in d ic a to r s  

f o r  two m arke ts  a re  shown: T ra n s p o r ta t io n  and Consumer and i n s t i t u t i o n a l  

p ro d u c ts . I n  each case, a DCI o f  th e  m arke t is  compared to  a C ons tan t 

C o e f f ic ie n t  In d ic a to r  (CCI) based on a 1982 w e ig h t.  I n  b o th  in s ta n c e s , 

th e  CCI u n d e rs ta te s  the  s iz e  o f  the  p la s t ic s  m a rke t o ve r th e  fo re c a s t  

h o r iz o n ,  and o v e rs ta te s  th e  h i s t o r i c a l  s iz e  o f  th e  m a rke t (compared to  th e  

DCI d e f in i t i o n  o f  th e  m a rk e t) . The d if fe re n c e s  w i l l  c o n s e q u e n tly  a f f e c t  

th e  h i s t o r i c a l  m arke t q u o t ie n t  d e f in i t io n s  f o r  each r e s in  s e r ie s ,  as w e l l  

as th e  in d iv id u a l  fo re c a s ts .

Once th e  D C I's  a re  d e f in e d , th e  m arke t q u o t ie n t  f o r  each a v a i la b le  

p la s t i c  s e r ie s  is  c o n s tru c te d . The n e x t s te p  in  th e  INSPEX p ro ced u re  is  

to  fo r e c a s t  these  q u o t ie n ts .

9 See Almon e t  a l .  , pp. 157-163. The c o e f f ic ie n t s  a re  fo r e c a s t  o u ts id e  
th e  model and th e re fo re  do n o t respond to  economic c o n d it io n s  in  the  
m odel. An a tte m p t a t  in c o rp o ra t in g  such response is  d e s c r ib e d  in  T a y lo r
(19*1 )•
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S ince  SPI d a ta  on p la s t i c  s a le s  e x is ts  f o r  1975-1986, an e le v e n -y e a r 

t im e -s e r ie s  o f  each m a rke t q u o t ie n t  i s  a v a i la b le .  A s im p le  method f o r  

fo r e c a s t in g  these  q u o t ie n ts  i s  to  de te rm ine  any t re n d  in  th e  q u o t ie n ts  

o v e r th e  h i s t o r i c a l  p e r io d  and th e n  p r o je c t  t h a t  t re n d .  An e a r ly  v e rs io n  

o f  th e  IMP model used l in e a r  tim e  tre n d s  to  fo r e c a s t  th e  m arke t 

q u o t ie n t s .10 L in e a r  tre n d s  a re  in a p p ro p r ia te ,  how ever, f o r  c a p tu r in g  the  

tre n d s  measured by m a rke t q u o t ie n ts .  A sample q u o t ie n t  i s  i l l u s t r a t e d  

b e low . I n i t i a l l y ,  s a le s  to  th e  m arke t grow s lo w ly ,  and th e  m a rke t q u o t ie n t  

i s  r e la t i v e l y  f l a t .  E v e n tu a lly  the  q u o t ie n t  grows more r a p id ly ,  as the  

p ro d u c t expands i t s  sha re  o f  the  t o t a l  m a rk e t. F in a l l y ,  th e  q u o t ie n t  

f la t t e n s  o u t a g a in , as s a le s  to  the  m a rke t le v e l  o f f .  The q u o t ie n t  

fo l lo w s  an S-shaped p a t te r n .  A lth o u g h  the  example shows a s e r ie s  th a t  is  

in c re a s in g  o v e r t im e , a s im i la r  n o n - l in e a r  t re n d  e x is ts  f o r  s e r ie s  th a t  

a re  d e c l in in g .  C le a r ly ,  a l in e a r  tre n d  ( th e  dashed l i n e )  i s  in a p p ro p r ia te  

f o r  c a p tu r in g  th e  tre n d s  in  th e  s e r ie s .

F o re c a s t in g  M a rke t Q u o tie n ts

I n  o rd e r  to  measure th e  n o n - l in e a r  tre n d s  in  th e  m a rke t q u o t ie n ts ,  

th e  q u o t ie n ts  were e s tim a te d  w ith  l o g i s t i c  c u rv e s . A l o g i s t i c  cu rve  

measures th e  speed w ith  w h ich  a s e r ie s  approaches ah asym p to te . The

10 See S u l l iv a n  (1 9 8 3 ).
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d i f f e r e n t i a l  e q u a tio n  f o r  a l o g i s t i c  c u rve  is

1 da _ b (a  - q ) (7 )
q d t

where q =* m arke t q u o t ie n t ,
a -  asym pto te  th e  q u o t ie n t  s e r ie s  is  

a p p ro a c h in g , 
b -  c o n s ta n t r a t i o  o f  th e  pe rcen tage  

change in  q to  th e  gap between a 
and q .

The s o lu t io n  o f  t h i s  d i f f e r e n t i a l  e q u a tio n  is

______ a__________
q ( t )  -  -b a t  (8 )

1 + Ae

where A -  a c o n s ta n t o f  in t e g r a t io n . 11

The c o n s ta n t o f  in te g r a t io n ,  A , re p re s e n ts  th e  s t a r t in g  v a lu e  o f  th e  

q u o t ie n t ,  w h ile  b measures th e  ra te  a t  w h ich  th e  s e r ie s  is  a pp ro a ch in g  i t s  

a s y m p to tic  v a lu e , a. I n  o rd e r to  e s tim a te  th e  n o n - l in e a r  f u n c t io n a l  fo rm , 

th e  fo l lo w in g  a lg o r ith m  is  used.

1.
2 .

Make a f i r s t  guess a t  th e  asym pto te .
Use O rd in a ry  L e a s t Squares (OLS) to  e s tim a te  
th e  l in e a r - e q u a t io n :

lo g (  | J a }  - 1 | j \ m a l  + a 2 ( tim e ) (9 )
V  I q ( t )  I /

where a l  — lo g ( A ) ,
a2 -  -ba  ( fro m  e q u a tio n s  7 and 8 ) .

11 See Kmenta (1986) pp. 513-514, and Almon e t  a l .  (1974) p . 157.



C a lc u la te  R2 fro m  s te p  2. I f  R2 is  g re a te r  
th a n  r -s q u a re d  fro m  p re v io u s  guess, 
a d ju s t  gijfess o f  asym pto te  and go to  s te p  2. I f  
R2 is  lo w e r th a n  p re v io u s  guess, 
r e t r ie v e  la s t  guess and go to  s te p  4 .
Use OLS c o e f f ic ie n ts  from  e q u a tio n  w i th  th e  
h ig h e s t  R2 to  c a lc u la te :

A — c o n s ta n t o f  in t e g r a t io n  -  et t l , 
b “  r a te  o f  g row th  c o e f f i c ie n t  — - £2.

a

T h is  a lg o r ith m  searches f o r  th e  o p t im a l v a lu e  o f  th e  asym pto te  based 

on th e  r -s q u a re d  from  th e  l in e a r  a p p ro x im a tio n  o f  th e  l o g i s t i c  c u rv e .

The r e s u l t s  from  th e  l o g i s t i c  c u rve  e s tim a tio n s  a re  shown in  T ab le  3 .7 . 

(The ta b le  appears a t  th e  end o f  t h i s  s e c t io n ,  i n  o rd e r  to  m a in ta in  th e  

f lo w  o f  th e  t e x t . )  The f i r s t  columns c o n ta in  th e  mean v a lu e  o f  th e  m arke t 

q u o t ie n t  o v e r th e  h is t o r i c a l  p e r io d ,  fo l lo w e d  by  a s ig n  in d ic a t in g  w he the r 

th e  m a rke t q u o t ie n t  s e r ie s  is  in c re a s in g  o r  d e c re a s in g  o v e r t im e . The n e x t 

th re e  columns d is p la y  th e  e s t im a t io n  pa ram ete rs  f o r  th e  l o g i s t i c  cu rve  

e q u a tio n : th e  c o n s ta n t o f  in te g r a t io n ,  th e  ra te  o f  g ro w th  c o e f f i c ie n t ,  and 

th e  asym p to te . The n e x t colum n shows th e  R2 s t a t i s t i c  t h a t  measures the  

goodness o f  f i t  o f  th e  l o g i s t i c  cu rve  to  th e  a c tu a l m a rke t q u o t ie n t  

s e r ie s .  (T h is  is  n o t th e  R2 o f  th e  l in e a r  a p p ro x im a t io n .)  The f i n a l  columns 

d e s c r ib e  th e  p la s t i c  s e r ie s  ( th e  num era to r o f  th e  m a rke t q u o t ie n t ) .  These 

columns show th e  average s a le s  o ve r th e  h i s t o r i c a l  p e r io d ,  w he the r th e  

s e r ie s  is  in c re a s in g  o r  d e c re a s in g , and th e  R2 m easuring  th e  a ccu racy  o f  

th e  lo g is t ic - c u r v e  e s tim a te s  o f  th e  q u o t ie n ts  in  p r e d ic t in g  th e  p la s t ic s  

s a le s .

As d iscu sse d  above, one o f  th e  advantages o f  th e  m a rke t q u o t ie n t  

approach is  th e  a b i l i t y  to  id e n t i f y  th e  sources o f  g ro w th  f o r  p la s t ic s
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s a le s .  S a les may be g row ing  because th e  o v e r a l l  m a rke t i s  expand ing , 

because th e  m a rke t q u o t ie n t  i s  in c re a s in g ,  o r  some co m b in a tio n  o f  those  

two fa c to r s .  The r e s u l t s  in  T ab le  3 .7  show th a t  a p p ro x im a te ly  o n e - th ir d  

o f  th e  p la s t i c s  s e r ie s  e x h ib i t  in c re a s in g  s a le s ,  even though t h e i r  m arke t 

q u o t ie n ts  a re  d e c re a s in g . R ap id  expa n s io n  o f  th e  t o t a l  m a rke t f o r  these  

s e r ie s  overcomes th e  n e g a tiv e  e f f e c t  o f  th e  d e c re a s in g  q u o t ie n t .  S ince 

none o f  th e  m a rke ts , as measured by  th e  D C I 's ,  a re  d e c re a s in g , no s e r ie s ' 

in c re a s in g  m a rke t q u o t ie n t  i s  o v e r - r id d e n  b y  a d e c re a s in g  m a rke t.

As e xpe c ted  when u s in g  a l in e a r  a p p ro x im a tio n  o f  a n o n - l in e a r  

fu n c t io n ,  th e  average R2 s t a t i s t i c  is  lo w . I n  m ost cases, how ever, th e  

R2 f o r  th e  s a le s  s e r ie s  is  h ig h e r  th a n  f o r  th e  q u o t ie n t .  S ince  th e  g o a l o f  

th e  m arke t q u o t ie n t  e q u a tio n  i s  to  p r e d ic t  f i n a l  s a le s , th e  h ig h e r  R2 is  

e n co u ra g in g . I n  some in s ta n c e s , th e  R2 v a lu e s  a re  n e g a tiv e : th e  sum o f  

squared  re s id u a ls  from  th e  p re d ic te d  v a lu e s  is  g re a te r  th a n  th e  sum o f  

squared  d e v ia t io n s  from  th e  mean. I n  o th e r  w o rds, a p r e d ic t io n  based on 

th e  mean v a lu e  o f  th e  q u o t ie n t  w ou ld  do b e t t e r  th a n  th e  p r e d ic t io n  based 

on th e  re g re s s io n  e q u a tio n  p a ra m e te rs . Less th a n  o n e - f i f t h  o f  th e  t o t a l  

number o f  e q u a tio n s  have n e g a tiv e  R2's ,  and a l l  o f  these  a re  s e r ie s  whose 

m a rke t q u o t ie n ts  a re  d e c re a s in g  and a p p ro a ch in g  a ze ro  a sym p to te . 

A lth o u g h  th e  e q u a tio n s  m ig h t im prove by l e t t i n g  th e  asym pto te  be n e g a tiv e ,  

th e  asym pto te  is  c o n s tra in e d  to  be g re a te r  th a n  o r  e qua l to  ze ro  f o r  

p r a c t i c a l  pu rposes .

I n  a few  cases, the  fo re c a s ts  g e n e ra te d  b y  th e  m a rke t q u o t ie n t  

e q u a tio n s  were p a te n t ly  u n rea so na b le . I n  th o se  in s ta n c e s , i t  was nece ssa ry  

to  o v e r r id e  th e  r e s u l t s  o f  th e  e q u a tio n  and s p e c i fy  th e  m a rke t q u o t ie n t  

d i r e c t l y .  Out o f  th e  150 e q u a tio n s , o n ly  two were o v e r r id d e n : ABS&SAN

37



s a le s  to  M o tor v e h ic le s  and P o ly s ty re n e  s a le s  to  Food c o n ta in e rs .  These 

a re  id e n t i f i e d  as " f ix e d "  s e r ie s  in  th e  ta b le .

A t t h is  p o in t ,  th e  two in g re d ie n ts  f o r  g e n e ra tin g  a fo r e c a s t  o f  

p la s t i c s  have been computed. The L IF T  and DOM m odels fo r e c a s t  th e  p la s t ic s  

m a rke ts  as measured by  th e  D C I's .  I n  a d d it io n ,  th e  m a rke t q u o t ie n ts  a re  

p ro je c te d  based on th e  l o g i s t i c  c u rv e  e s t im a tio n s .  F in a l l y ,  th e  in d iv id u a l  

p ie c e s  m ust be combined to  fo r e c a s t  th e  d e ta i le d  s a le s  o f  th e  in d iv id u a l  

r e s in  s e r ie s .

F o re c a s ts  w ith  th e  P la s t ic s  INSPEX

What i s  th e  lo n g - ru n  o u t lo o k  f o r  th e  s a le s  o f  H ig h  d e n s ity  

p o ly e th y le n e ?  W hich th e rm o p la s t ic  r e s in  has th e  m ost o p t im is t ic  o u t lo o k ,  

o r  th e  most p e s s im is t ic ,  f o r  th e  n e x t  f i v e  years?  The I n t e r in d u s t r y  Model 

f o r  P la s t ic s  was c o n s tru c te d  in  o rd e r  to  answer such q u e s t io n s .  An IMP 

fo r e c a s t  shows n o t o n ly  w h ich  r e s in  w i l l  grow m ost r a p id ly  o ve r the  

fo r e c a s t  h o r iz o n ,  b u t  a ls o  th e  reasons f o r  t h a t  g ro w th . I d e n t i f y in g  the  

causes f o r  a p a r t i c u la r  fo r e c a s t  i s  a fe a tu re  o f  an INSPEX t h a t  makes i t  

a u s e fu l a n a ly t ic a l  t o o l  f o r  a b u s in e ss  e co n o m is t. The e con o m is t can 

in fo rm  b u s in e ss  p la n n e rs  abou t a reas th e y  can c o n t r o l ,  such as m arke t 

p e n e tr a t io n ,  and areas th a t  a re  o u t  o f  t h e i r  c o n t r o l ,  such as th e  o v e r a l l  

s iz e  o f  th e  T ra n s p o r ta t io n  m a rke t.
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S ince  an INSPEX is  l in k e d  to  a p a re n t model t h a t  d e s c r ib e s  th e  

g e n e ra l economy, th e  f i r s t  s te p  in  fo r e c a s t in g  w i th  th e  INSPEX is  to  

d e te rm in e  th e  o u t lo o k  f o r  th e  economy as a w h o le . T h is  o u t lo o k  th e n  w i l l  

d e te rm in e  th e  o u t lo o k  f o r  th e  D C I's  th a t  measure th e  m arke ts  f o r  

in d iv id u a l  p la s t i c s .  The p a re n t model f o r  th e  IMP INSPEX is  INFORUM's LIFT  

m odel. The fo r e c a s t  d e s c r ib e d  h e re , and sum m arized in  T a b le  3 .8 , i s  th e  

INFORUM June 1987 f o r e c a s t .12

TABLE 3 .8  L IF T  O u tlo o k

E x p o n e n tia l A nnua l G row th Rates
1986-1991 1991-1996 1996-2000

O u tlo o k  f o r  th e  economy

Gross N a t io n a l P ro du c t 2 .4 1 .8 1 .9
P e rso n a l Consum ption 1 .7 1 .7 1 .4
R e s id  S tru c tu re s 1 .9 1 .7 1 .4
N o n -re s id  S tru c tu re s 1 .4 2 .9 3 .0
Equ ip  In ve s tm e n t 2 .3 2 .5 3 .4
M erchand ise  E xpo rts 5 .9 4 .1 4 .7
M erchand ise  Im p o rts -1 .5 1 .7 1 .6
Government Purchases 0 .3 0 .5 0 .5
I n f l a t i o n

GNP d e f la t o r 3 .1 4 .7 4 .5
PCE d e f la t o r 3 .4 4 .6 4 .7

Labo r Force 1 .5 1 .0 1 .2
(BLS p r o je c t io n )

Money s u p p ly 7 .0 6 .7 6 .5
(M2 - INFORUM assum ption )

A nnual L e v e ls
1986 1991 1996

Unemployment Rate 7 .0 6 .5 4 .7
S avings Rate 3 .8 5 .1 6 .7
10-y e a r Bond Rate 7 .7 7 .6 7 .9
3 -m onth B i l l  Rate 6 .0 4 .6 5 .1

2000
3 .9
8.2
6.8
4 .7

12 See th e  June 1987 INFORUM R e p o rt f o r  more d e t a i ls  a b o u t th e  
fo r e c a s t ,  th e  d a ta , and th e  assum ptions in  th e  m odel.
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The INFORUM m acroeconomic fo r e c a s t  shows a s tro n g  response  by th e  

economy to  th e  d e p re c ia t io n  o f  th e  d o l la r  fro m  1987-1991. The f a l l  in  the  

d o l la r  sp u rs  g ro w th  in  im p o rt-c o m p e tin g  in d u s t r ie s ,  as w e l l  as in  e x p o r ts .  

E x p o rts  grow by a lm o s t s ix  p e rc e n t p e r y e a r to  1991, and im p o rts  f a l l  by 

one and a h a l f  p e rc e n t p e r y e a r .  The e f fe c ts  o f  th e  f a l l  i n  th e  d o l la r  

sp u r econom ic g row th  th ro u g h  th e  e a r ly  1 9 9 0 's . As those  e f f e c t s  d im in is h ,  

o v e r a l l  g ro w th  s lo w s . H ig h e r im p o r t p r ic e s  le a d  to  s l i g h t l y  h ig h e r  

i n f l a t i o n ,  and g row th  in  r e s id e n t ia l  c o n s t ru c t io n  and e x p o r ts  s lo w s . In  

th e  lo n g - ru n  p e r io d ,  from  1996-2000, p ro je c te d  g ro w th  In  th e  s iz e  o f  the  

la b o r  fo r c e  h e lp s  th e  economy b o o s t g row th  s l i g h t l y .

The L IF T  model s p e c i f ie s  th e  o u t lo o k  f o r  78 d i f f e r e n t  p ro d u c in g  

s e c to rs  o f  th e  economy. I n  o rd e r  to  expand th a t  p ro d u c t d e t a i l ,  th e  L IFT 

fo r e c a s t  i s  l in k e d  to  th e  4 2 0 -s e c to r  DOM m odel. The DOM m odel de te rm ines  

th e  o u t lo o k  f o r  th e  more d e ta i le d  s e c to rs  o f  th e  economy, based on th e  

L IF T  fo r e c a s t .  These d e ta i le d  p ro d u c t s e c to rs  make up th e  D C I's  th a t  

d e te rm in e  th e  m arke ts  f o r  th e  s p e c i f ic  p la s t i c  re s in s  o f  th e  p la s t ic s  

INSPEX.

O u tlo o k  f o r  p la s t ic s  m arke ts

The o p t im is t ic  o u t lo o k  f o r  th e  macroeconomy i s  f e l t  by  m ost m arke ts 

f o r  p la s t i c s .  T ab le  3 .9  summarizes th e  fo re c a s ts  f o r  th e  SPI m arke ts  f o r  

p la s t i c s  based on th e  o u t lo o k  o f  th e  L IFT  m odel. The f a l l  in  th e  d o l la r  

spu rs  g ro w th  in  Im p o rt-c o m p e tin g  in d u s t r ie s ,  such as e le c t r o n ic s  and 

t r a n s p o r ta t io n .  In  a d d it io n ,  th e  lo w e r d o l la r  b o o s ts  g ro w th  in  e x p o r t in g  

In d u s t r ie s .  As demand f o r  m ach ine ry  e x p o rts  in c re a s e s , f o r  exam ple, the  

demand f o r  p la s t i c  by  th e  In d u s t r ia l/M a c h in e ry  m a rke t expands as w e l l .
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Dynamic C o e f f ic ie n t  In d ic a to r s  September 1987 
In te r in d u s t r y  Model f o r  P la s t ic s

A nnual Growth Rates 

75-85 85-86 86-87 87-88 88-89 89-90 90-92 92-95 95-100 87-100

TABLE 3 .9  O utook f o r  P la s t ic s  M a rke ts

T ranspor 
Motor

7 .6
7 .8

4.1
2.9

7.2
7.9

8.4
8.4

5 .0
5.2

2 .6
2 .7

4.1
4.2

3.1
3.1

2 .8
2 .8

3 .7
3 .7

Packagin 
B o tt le  
Food C 
F le x ib  
Other

5 .2
5.4
4.5 
7.0
6.3

3 .9
5.1
2 .6
5 .7
4 .7

6.8
7.9  
6.1 
6 .3
8.9

5 .8  
6.5  
4 .7  
6 .0
8 .9

4 .3
4.8
3 .8  
4.1 
5 .7

3.1
3 .2  
2 .9
3.1
4.1

3.4
3.5  
3.1
3.5
4.5

3.1
3 .3  
2 .7
3 .3
4.1

2.4 
2.3  
2.1 
2 .6
3.5

3 .2
3.3  
2 .8
3 .3
4.4

B u ild in g  
P ipe, 
M aterI 
Other

7.5
4 .9  
7 .7
8 .9

4 .0
-7.1
4 .6

10.2

3 .8  
2.3
3 .8  
6 .6

3 .6
6.5
3 .2
6 .2

4.4  
4.1
4.4
4.4

3 .9
2 .8
4 .0
3 .8

3 .7
4.5
3.5  
4.2

3.5  
2.1
3 .6  
3 .2

3.1 
2 .7
3.1
3.1

3.5  
3 .2
3.5  
3 .7

E le c t r ic
A pp lia
Commun
IndEqu

9 .6
8.4
9.4  

10.9

2.2
3 .6
4 .2

-0 .4

11.1
12.5
6 .4

12.9

15.4
12.8
14.1
18.8

8.1
8.2
5.1

10.0

2 .9  
3 .3  
0 .8
3 .9

4 .6  
5.4
2 .7  
5.0

5 .8
6.5
4 .3
6.1

5 .0  
5 .7  
3 .3
5.1

6 .0
6 .4
4 .2
6 .7

Furni tu r  
F u rn it 
Carpet

5.4
5.5 
5.1

9 .7
11.6
6 .6

7.0
6 .7
7.3

6 .7  
6 .6
6 .8

4 .7
5.1
4.1

2.6
3 .0
2 .0

3.4
3 .8
2 .7

3 .2
3.5
2 .6

2 .7
3 .0
2.1

3 .4
3 .7
2 .8

Consumer
D inner
Health
Toys,
Other

6.5
3 .2
8 .8
7 .0
6.4

7 .6
7 .9  
8 .4  
8 .2
6 .9

6.2
2.5
7.8

11.6
5.3

6.1
3.1
7.1 

10.4
5.5

5 .6
3 .0
6 .6
7.0  
5.4

3 .4  
1.0
4 .4  
4.1 
3 .3

3 .6
1.9
4.2
4.4
3.4

4 .0  
2 .3
5.1
4 .6
3 .6

3 .3  
2 .0
4 .4
3 .7
2 .7

3 .9  
2 .2
4 .9  
4 .8  
3.5

In d u s tr l
Actiesive
R e se lle r
Unclassf
Exports

6 .6
7 .9

10.9
10.9 
7 .6

6 .0
4 .8
2.5
2.5  
3 .4

10.2
8 .9
9.1
9.1 

13.9

9 .5
8.5
9 .8
9 .8  

19.5

9 .6
6 .0
6.0
6 .0
8 .8

2 .7
3 .8
3.1
3.1 
1.7

3.5
4.0
3 .7
3 .7
2 .7

4 .9
3 .9
4 .0
4 .0  
4 .6

4 .0
3.5
3.5
3.5 
4 .7

4 .9
4 .3
4 .3
4 .3  
5 .6

T o ta l 10.9 2.5 9.1 9 .8 6.0 3.1 3 .7 4 .0 3.5 4 .3

GNP
P la s t ic

2 .8
9.1

2.4
5.5

3.3
8 .7

3 .8
9 .3

2 .6
5 .7

1.4
3.1

1.7
3.4

2.0
3 .8

1.8
3.5

2 .0
4 .2

(L IFT)
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The g ro w th  in  p la s t ic s  m a rke ts  fo l lo w s  th e  o v e r a l l  g ro w th  p a t te r n  

o f  th e  m acroeconomic fo r e c a s t .  As th e  e f fe c t s  o f  th e  lo w e r d o l la r  

d im in is h ,  by  1991, p la s t ic s  m a rke ts  grow more s lo w ly .  I n  th e  l a s t  ye a rs  

o f  th e  fo r e c a s t  h o r iz o n , th e  o v e r a l l  expans ion  in  th e  economy i s  once 

a g a in  f e l t  b y  p la s t i c s  m a rke ts . One o f  th e  most ro b u s t m a rke ts  th ro u g h  th e  

y e a r 2000 is  E le c t r o n ic s ,  e s p e c ia l ly  th e  I n d u s t r ia l  equ ipm ent s u b -m a rke t, 

w i th  annua l g ro w th  ra te s  o f  6% and 6.7% r e s p e c t iv e ly .  The E x p o rt m arke t 

grows s t r o n g ly  th ro u g h o u t th e  fo r e c a s t  p e r io d ,  5.6% p e r  y e a r ,  as does th e  

m a rke t f o r  In d u s t r ia l/M a c h in e ry ,  4.9% p e r y e a r . Some o f  th e  s lo w e s t 

g ro w in g  m a rke ts  a re  Food c o n ta in e r  p a cka g in g , 2.8% p e r y e a r ,  D in n e r and 

k itc h e n w a re  p ro d u c ts , 2.2%, and C a rpe ts  and t e x t i l e s ,  2.8%. Food packa g in g  

r e l ie s  h e a v i ly  on g row th  o f  fo o d  s a le s ,  w h ich  a re  r e la t i v e l y  s ta b le  o ve r 

t im e . D innerw are  and C arpe ts  a re  r e la t i v e l y  in c o m e -s e n s it iv e  s e c to rs ,  

and a re  th e re fo re  h u r t  by th e  f a l l  in  income in  th e  1989-1992 p e r io d  o f  

th e  fo r e c a s t .

O u tlo o k  f o r  th e rm o p la s t ic  re s in s

The s h o r t - r u n  o u t lo o k  f o r  m ost p la s t i c  re s in s  r e f le c t s  th e  o v e r a l l  

e xpa n s io n  in  th e  economy due to  th e  d e p re c ia t io n  o f  th e  d o l la r .  T a b le  3 .10  

be low  summarizes th e  fo re c a s t  f o r  th e  s a le s  o f  each th e rm o p la s t ic  r e s in  

to  th e  T o ta l Dom estic m a rke t. Some o f  the  fa s te s t  g ro w in g  re s in s  in  the  

n ea r te rm  a re  N y lon  (12.4% g ro w th  fro m  1987-1988) and H igh  d e n s ity  

p o ly e th y le n e  (9 .2 % ). The o p t im is t ic  o u t lo o k  f o r  these  re s in s  can be tra c e d  

to  th e  o u t lo o k  f o r  t h e i r  m a rke ts , as w e l l  as to  th e  o u t lo o k  f o r  t h e i r  

m a rke t q u o t ie n ts .  N y lo n , f o r  exam ple, s e l ls  more th a n  f o r t y  p e rc e n t o f  i t s  

t o t a l  s a le s  to  th e  T ra n s p o r ta t io n  m a rke t, and c lo s e  to  tw e n ty  p e rc e n t to

42



th e  E le c tr o n ic s  m a rke t. (See T ab le  3 .5 . )  I n  th e  1987-1998 p e r io d ,  those  

m arke ts  le a d  th e  l i s t  o f  fa s t -g ro w in g  m arke ts  f o r  p la s t i c s .  In  a d d it io n ,  

th e  r e s u l t s  in  T ab le  3 .7  in d ic a te  th a t  m ost o f  th e  m a rke t q u o t ie n ts  f o r  

N y lo n  a re  in c re a s in g .  An e x c e p tio n  is  th e  q u o t ie n t  f o r  s a le s  to  th e  

E le c tr o n ic s  m a rke t. The ro b u s t g row th  o f  E le c tr o n ic s  i s  s u f f i c i e n t ,  

how ever, to  overcome th e  n e g a tiv e  e f fe c ts  o f  th e  m a rke t q u o t ie n t .

H igh  d e n s ity  p o ly e th y le n e  s e l ls  f i f t y  p e rc e n t o f  i t s  t o t a l  s a le s  to  

th e  Packag ing  m a rke t. S ince  th e  P ackag ing m a rke t is  fo r e c a s t  to  grow 

m o d e s tly  from  1987-1888, i t  i s  th e  ro b u s t m a rke t q u o t ie n ts  t h a t  d e te rm in e  

th e  o p t im is t ic  o u t lo o k  f o r  HDPE.

The im p o rta nce  o f  th e  d u a l e f fe c ts  o f  th e  m a rke t q u o t ie n t  and th e  

m a rke t fo re c a s ts  in  d e te rm in in g  th e  o u t lo o k  f o r  any r e s in  i s  i l l u s t r a t e d  

in  F ig u re  3 .4 . The f i r s t  c h a r t  in  F ig u re  3 .4  shows th e  ro b u s t fo r e c a s t  f o r  

th e  E le c tr o n ic s  m a rke t, based on th e  INFORUM DOM model and th e  Dynamic 

C o e f f ic ie n t  In d ic a to r s  used b y  the  p la s t ic s  INSPEX. I n  th e  second c h a r t ,  

th e  m a rke t q u o t ie n t  f o r  s a le s  o f  N y lon  to  E le c t r o n ic s  i s  shown. The 

q u o t ie n t  has been f a l l i n g  o v e r t im e , and i t s  fo r e c a s t  i s  a pp ro a ch in g  an 

asym pto te  c lo s e  to  z e ro . The f i n a l  c h a r t  i l l u s t r a t e s  th e  o p t im is t ic  

o u t lo o k  f o r  N y lo n  s a le s  to  E le c tr o n ic s .  I n  s p i te  o f  a d e c l in in g  m arke t 

q u o t ie n t ,  N y lo n  s a le s  b e n e f i t  from  f a s t  g ro w th  i n  E le c t r o n ic s .13

T ab le  3 .1 1  summarizes th e  fo re c a s t  f o r  a l l  re s in s  to  th e  T o ta l 

D om estic m a rke t. ( S im i la r  ta b le s  f o r  each m a rke t appear a t  th e  end o f  t h is  

p a p e r) .  The f i r s t  s e c t io n  o f  th e  ta b le  shows th e  a c tu a l s a le s , in  

m i l l io n s  o f  pounds, o f  each r e s in  to  th e  T o ta l D om estic  m a rke t.

13 See S u l l iv a n  (1987) f o r  i l l u s t r a t i o n s  o f  a l l  th e  fo r e c a s t  s e r ie s .
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.THOUGH THE 

MARKET IS  GROWING 

STRONGLY . . .

A -R E S IN *8 

MARKET SHARE IS  

FALLING . . .

SO, SALES OF A-R ESIN  

TO THE 

ELECTRONICS MARKET 

ARE F L A T .

OUTPUT OF THE ELECTRONICS MARKET

SALES OF A-R ESIN  PER UNIT OF ELECTRONICS



TABLE 3 .10  R es in  S a les to  D om estic M a rke t 

S a les to  th e  T o ta l D om stic  M a rke t 

Annual G rowth Rates

75-86 86-87 87-88 88-90 90-92 92-95 95-100 87-100

LDPE 6 .4 5 .8 4 .7 2 .5 2 .0 2 .5 1 .9 2 .4

HDPE 9 .2 9 .2 9 .2 6 .3 5 .9 5 .5 4 .5 5 .6

POLYPROP 9 .1 8 .6 9 .3 5 .5 5 .1 4 .9 4 .1 5 .1

ABS SAN 2 .6 3 .3 6 .7 1 .3 1 .6 2 .1 2 .1 2 .2

POLYSTYR 5 .1 0 .5 4 .7 1 .7 2 .7 2 .9 2 .4 2 .6

SBL OSBL 6 .4 -2 .2 4 .5 0 .1 2 .8 2 .8 2 .3 2 .4

NYLON 10 .3 10 .9 12 .4 6 .4 5 .9 5 .6 4 .9 6 .0

PVC 6 .5 1 .3 6 .8 3 .8 5 .3 4 .1 4 .1 4 .4

OTHER 4 .5 39.3 15.7 10 .7 5 .4 6 .0 5 .6 7 .2

TOTAL 6 .7 7 .9 7 .7 4 .6 4 .3 4 .2 3 .7 4 .4

GNP 2 .7 3 .3 3 .8 2 .0 1 .7 2 .0 1 .8 2 .0
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TABLE 3.11 Forecast R esults  by P la s tic s  Market 
9 /2 /8 7  DCI update w ith  f ix e s  THERMOPLASTIC RESINS SOLD TO THE TOTAL DOMESTIC (TOT - EX) MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 8143 5774 4400 951 4024 1025 379 6428 4476 35600 0 35600
1986 8484 6090 4682 1007 4340 1071 403 7027 2623 35731 0 35731

1987 8987 6675 5101 1042 4363 1048 449 7116 3886 38670 0 38670
1988 9416 7316 5600 1114 4572 1096 508 7613 4547 41786 0 41786
1989 9733 7863 5986 1146 4698 1113 552 7973 5140 44204 0 44204
1990 9902 8306 6250 1143 4733 1099 579 8218 5627 45856 0 45856
1991 10053 8768 6537 1149 4834 1124 608 8566 5899 47535 0 47535
1992 10312 9345 6917 1180 4995 1163 652 9129 6272 49964 0 49964
1993 10700 9998 7372 1225 5196 1217 703 9601 6744 52755 0 52755
1994 10969 10565 7745 1251 5351 1249 743 10017 7164 55056 0 55056
1995 11114 11024 8022 1258 5443 1265 770 10316 7511 56726 0 56726
1996 11260 11478 8293 1266 5532 1281 800 10659 7850 58423 0 58423
1997 11569 12114 8722 1305 5701 1326 852 11361 8357 61314 0 61314
1998 11734 12619 9059 1327 5833 1354 888 11738 8822 63386 0 63386
1999 12062 13292 9522 1377 6019 1397 951 12219 9413 66271 0 66271
2000 12219 13789 9857 1395 6143 1423 982 12640 9916 68390 0 68390

AS PERCENT OF TOTAL FOR EACH YEAR

1985 22.87 16.22 12.36 2.67 11.30 2.88 1.06 18.06 12.57 100.00 0.00 100
1986 23.74 17.05 13.11 2.82 12.15 3.00 1.13 19.67 7.34 100.00 0.00 100

1987 23.24 17.26 13.19 2.69 11.28 2.71 1.16 18.40 10.05 100.00 0.00 100
1988 22.53 17.51 13.40 2.67 10.94 2.62 1.22 18.22 10.88 100.00 0.00 100
1989 22.02 17.79 13.54 2.59 10.63 2.52 1.25 18.04 11.63 100.00 0.00 100
1990 21.59 18.11 13.63 2.49 10.32 2.40 1.26 17.92 12.27 100.00 0.00 100
1991 21.15 18.45 13.75 2.42 10.17 2.36 1.28 18.02 12.41 100.00 0.00 100
1992 20.64 18.70 13.84 2.36 10.00 2.33 1.30 18.27 12.55 100.00 0.00 100
1993 20.28 18.95 13.97 2.32 9.85 2.31 1.33 18.20 12.79 100.00 0.00 100
1994 19.92 19.19 14.07 2.27 9.72 2.27 1.35 18.20 13.01 100.00 0.00 100
1995 19.59 19.43 14.14 2.22 9.60 2.23 1.36 18.19 13.24 100.00 0.00 100
1996 19.27 19.65 14.19 2.17 9.47 2.19 1.37 18.25 13.44 100.00 0.00 100
1997 18.87 19.76 14.23 2.13 9.30 2.16 1.39 18.53 13.63 100.00 0.00 100
1998 18.51 19.91 14.29 2.09 9.20 2.14 1.40 18.52 13.92 100.00 0.00 100
1999 18.20 20.06 14.37 2.08 9.08 2.11 1.43 18.44 14.21 100.00 0.00 100
2000 17.87 20.16 14.41 2.04 8.98 2.08 1.44 18.48 14.50 100.00 0.00 100

INDEX 1986 = 1.00

1985 0.96 0.95 0.94 0.94 0.93 0.96 0.94 0.91 1.71 1.00 0.00 1.00
1986 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00

1987 1.06 1.10 1.09 1.03 1.01 0.98 1.12 1.01 1.48 1.08 0.00 1.08
1988 1.11 1.20 1.20 1.11 1.05 1.02 1.26 1.08 1.73 1.17 0.00 1.17
1989 1.15 1.29 1.28 1.14 1.08 1.04 1.37 1.13 1.96 1.24 0.00 1.24
1990 1.17 1.36 1.33 1.13 1.09 1.03 1.44 1.17 2.14 1.28 0.00 1.28
1991 1.18 1.44 1.40 1.14 1.11 1.05 1.51 1.22 2.25 1.33 0.00 1.33
1992 1.22 1.53 1.48 1.17 1.15 1.09 1.62 1.30 2.39 1.40 0.00 1.40
1993 1.26 1.64 1.57 1.22 1.20 1.14 1.75 1.37 2.57 1.48 0.00 1.48
1994 1.29 1.73 1.65 1.24 1.23 1.17 1.84 1.43 2.73 1.54 0.00 1.54
1995 1.31 1.81 1.71 1.25 1.25 1.18 1.91 1.47 2.86 1.59 0.00 1.59
1996 1.33 1.88 1.77 1.26 1.27 1.20 1.99 1.52 2.99 1.64 0.00 1.64
1997 1.36 1.99 1.86 1.30 1.31 1.24 2.11 1.62 3.19 1.72 0.00 1.72
1998 1.38 2.07 1.93 1.32 1.34 1.26 2.20 1.67 3.36 1.77 0.00 1.77
1999 1.42 2.18 2.03 1.37 1.39 1.30 2.36 1.74 3.59 1.85 0.00 1.85
2000 1.44 2.26 2.10 1.38 1.42 1.33 2.44 1.80 3.78 1.91 0.00 1.91

LDPEdc fo re c a s ts  have been ad jus ted  fo r  the  down-gaging e f fe c ts  o f  p ro je c te d  sa les  o f  L ine a r Low - LDPEdc = dom estic consump
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Two y e a rs  o f  h is t o r y ,  1985 and 1986, appear on th e  ta b le ,  in  a d d i t io n  to  

th e  fo r e c a s t  o f  1987-2000. The second s e c t io n  o f  th e  ta b le  d e s c r ib e s  th e  

r e s in  c o m p o s it io n  o f  s a le s  to  t h i s  m a rke t o ve r t im e . N y lo n  s a le s ,  f o r  

in s ta n c e , a re  o n ly  one p e rc e n t p f  t o t a l  th e rm o p la s t ic  s a le s ,  w h ile  each 

o f  th e  p o ly e th y le n e s , LDPE and HDPE, is  a p p ro x im a te ly  tw e n ty  p e rc e n t.  In  

o rd e r  to  i l l u s t r a t e  th e  r e la t iv e  g ro w th  o f  each o f  th e  r e s in s ,  th e  f i n a l  

s e c t io n  o f  th e  ta b le  shows each r e s in  s e r ie s  indexed  to  th e  l a s t  y e a r o f  

h i s t o r i c a l  d a ta . N y lo n , HDPE, and P o ly p ro p y le n e , f o r  in s ta n c e , grow more 

q u ic k ly  to  2000 th a n  th e  T o ta l s a le s ,  w h ile  LDPE and PVC grow more s lo w ly .

S p e c if ic  r e s in  fo re c a s ts

A lth o u g h  space does n o t p e rm it  a d e ta i le d  a n a ly s is  o f  a l l  350 

p la s t i c s  fo re c a s ts ,  a b r i e f  summary o f  each r e s in 's  o u t lo o k  fo l lo w s .

Low d e n s ity  p o ly e th y le n e  (LDPE)

S ince  more th a n  f i f t y  p e rc e n t o f  LDPE is  s o ld  as F le x ib le  p a cka g in g , 

i t s  o v e r a l l  o u t lo o k  depends h e a v i ly  on t h is  m a rke t. Over m ost o f  th e  

fo r e c a s t  h o r iz o n ,  F le x ib le  p ackag ing  grows m o d e s tly . I n  a d d i t io n ,  as shown 

in  T ab le  3 .7 ,  th e  m arke t q u o t ie n t  f o r  LDPE to  F le x ib le  p a cka g in g  has been 

d e c l in in g  o v e r t im e . The e s tim a te d  asym pto te  f o r  th e  q u o t ie n t  i s  le s s  

th a n  one p e rc e n t o f  th e  mean h i s t o r i c a l  v a lu e  o f  th e  q u o t ie n t .  G iven  t h is  

c o n s e rv a t iv e  g row th  fo r e c a s t ,  th e  o v e r a l l  o u t lo o k  f o r  LDPE is  m uted, w ith  

s a le s  e xpe c ted  to  grow by o n ly  2.4% fro m  1987-2000.

47



H igh  d e n s ity  p o ly e th y le n e  (HDPE)

In  c o n t ra s t  to  LDPE, H igh  d e n s ity  p o ly e th y le n e  is  one o f  th e  

fa s te s t -g ro w in g  re s in s  o f  a l l  th e rm o p la s t ic s .  T a b le  3 .7  shows th a t  most 

o f  th e  m a rke t q u o t ie n ts  f o r  HDPE a re  in c re a s in g ,  n o ta b ly  th e  q u o t ie n ts  f o r  

P ackag ing , T ra n s p o r ta t io n ,  E x p o rts , C o n s tru c t io n ,  and O the r consumer 

p ro d u c ts . O f th e  q u o t ie n ts  th a t  a re  d e c l in in g ,  th re e  a re  f o r  m arke ts  th a t  

com prise  o n ly  one p e rc e n t o f  HDPE's t o t a l  s a le s : D in n e rw a re , Toys, and 

H e a lth .  The q u o t ie n t  f o r  s a le s  to  E le c tr o n ic s  a ls o  d e c l in e s ,  b u t  as n o te d  

above, th e  ro b u s t g ro w th  o f  E le c tr o n ic s  overcomes s lo w  m arke t q u o t ie n t  

g ro w th . F in a l ly ,  HDPE b e n e f i ts  from  th e  d e p re c ia t io n  o f  th e  d o l la r ,  w h ich  

spu rs  g ro w th  in  e x p o r ts .  (E x p o rts  a re  c lo s e  to  f i f t e e n  p e rc e n t o f  HDPE's 

t o t a l  s a le s . )

P o ly p ro p y le n e  (PROPYL)

P o ly p ro p y le n e  e n jo y s  an o p t im is t ic  o u t lo o k  o v e r th e  fo re c a s t  

h o r iz o n ,  thanks  b o th  to  g ro w th  in  i t s  m a jo r m a rke ts , and to  g row th  in  i t s  

m a rke t q u o t ie n ts .  P o ly p ro p y le n e 's  s a le s  a re  e v e n ly  d is t r ib u t e d  among 

s e v e ra l m a rke ts . P ackag ing , F u r n itu r e ,  E x p o rts , and Consumer p ro d u c ts  each 

com prise  c lo s e  to  o n e - f i f t h  o f  t o t a l  s a le s . The fo r e c a s t  o f  r i s i n g  m arke t 

q u o t ie n ts ,  co u p le d  w ith  o p t im is t ic  m arke t o u t lo o k s ,  buoys o v e r a l l  g ro w th  

o f  P o ly p ro p y le n e . The m arke t q u o t ie n ts  f o r  E le c tr o n ic s  and T ra n s p o r ta t io n  

a re  d e c l in in g ,  b u t  each o f  these  m arke ts  is  le s s  th a n  f iv e  p e rc e n t o f  

t o t a l  s a le s .  D e c l in in g  q u o t ie n ts  f o r  some o f  th e  sub -m arke ts  f o r  Consumer 

p ro d u c ts  (D in n e rw a re , Toys, O th e r) a re  ou tw e ighed  by  the  o p t im is t ic  

q u o t ie n t  f o r  th e  la r g e s t  su b -m a rke t in  th a t  g ro u p , H e a lth  and m e d ic a l 

p ro d u c ts .
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A c r y lo n i t r i le - b u ta d ie n e - s ty r e n e  and S t y r e n e - a c r y lo n i t r i le  
ABS and SAN

The ABS and SAN re s in s  have one o f  th e  b le a k e s t o u t lo o k s  o f  a l l  th e  

th e rm o p la s t ic s  r e s in s ,  w i th  g row th  o f  j u s t  2.2% from  1987-2000. I n  t o t a l ,  

th e y  com prise  j u s t  two p e rc e n t o f  t o t a l  th e rm o p la s t ic  s a le s ,  and th a t  

share  i s  fo r e c a s t  to  d e c l in e .  ABS and SAN a re  n o t w id e ly  used , and s a le s  

to  o n ly  e ig h t  m a rke ts  q u a l i f ie d  as 'c o m p le te ' s e r ie s  f o r  th e  IMP m odel. 

The q u o t ie n ts  f o r  m ost o f  those  m a rke ts , T ra n s p o r ta t io n ,  P ackag ing , and 

E le c t r i c a l  a re  d e c l in in g .  S tro n g  g ro w th  in  th o se  m a rke ts , and i n  E x p o rts , 

d r iv e s  th e  m odest g ro w th  in  ABS and SAN.

P o ly s ty re n e  (STYREN)

The r e la t i v e l y  somber fo r e c a s t  f o r  P o ly s ty re n e  r e f le c t s  i t s  

s t r u g g l in g  h is t o r y .  O f th e  s ix te e n  m a rke t q u o t ie n t  s e r ie s  f o r  S ty re n e , 

o n ly  th re e  o f  them have been in c re a s in g  o v e r t im e : F le x ib le  p a cka g in g , 

D in n e rw a re , and U n c la s s if ie d  s a le s . The m a rke t q u o t ie n ts  f o r  some o f  

P o ly s ty re n e 's  la r g e s t  m a rke ts , such as A l l  o th e r  p acka g in g , M a te r ia ls  f o r  

s t r u c tu r e s ,  and E le c t r i c a l  a re  d e c l in in g .  F u r th e r ,  a lm o s t h a l f  o f  th e  

d e ta i le d  m a rke t s a le s  have been d e c re a s in g  o v e r the  h i s t o r i c a l  p e r io d  as 

w e l l .  T o ta l dom es tic  s a le s  a re  fo r e c a s t  to  grow by o n ly  2.6% o v e r th e  

fo r e c a s t  h o r iz o n .  U n lik e  th e  p la s t i c s  d is cu sse d  above, P o ly s ty re n e 's  

m a rke t q u o t ie n t  f o r  e x p o rts  i s  d e c l in in g ,  so th a t  P o ly s ty re n e  does n o t 

reap  th e  d i r e c t  b e n e f i ts  o f  th e  d e p re c ia t io n  o f  th e  d o l la r .
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S ty re n e  based la te x e s ,  O th e r s ty re n e  based po lym ers  (SBL, OSBL)

O f a l l  th e  th e rm o p la s t ic s  in  th e  SPI M a jo r M a rke t S urvey , SBL and 

OSBL were the  le a s t  w e l l - r e p o r te d .  Less th a n  h a l f  o f  t o t a l  s a le s  were 

documented in  com p le te  s e r ie s .  The fo r e c a s t  f o r  SBL,OSBL th e re fo re  depends 

la r g e ly  on th e  fo r e c a s t  f o r  i t s  one m a jo r m a rke t, F u r n itu r e .  As w ith  

ABS&SAN and P o ly s ty re n e , SBL&OSBL does n o t e n jo y  an o p t im is t ic  fo re c a s t .  

A d e c l in in g  m arke t q u o t ie n t  fo re c a s t  f o r  i t s  F u rn itu r e  m a rk e t, coup led  

w ith  a modest o u t lo o k  f o r  F u r n itu r e ,  r e s u l t s  i n  an o v e r a l l  g ro w th  ra te  o f  

j u s t  2.4% o ve r th e  1987-2000 fo r e c a s t .

N y lo n

As d iscu sse d  above, N y lo n 's  o p t im is t ic  o u t lo o k  is  due to  th e  ro b u s t 

fo r e c a s t  f o r  i t s  m a rke ts , T ra n s p o r ta t io n ,  E le c t r i c a l ,  and F u rn itu r e ,  as 

w e l l  as to  p o s i t iv e  g ro w th  in  most o f  i t s  m a rke t q u o t ie n ts .

P o ly v in y l c h lo r id e  (PVC)

S ince  m ost o f  PVC's s a le s  a re  to  th e  C o n s tru c t io n  m a rke t (60%), 

PVC's s a le s  a re  more v o l a t i l e  th a n  o th e r  th e rm o p la s t ic s .  F o r in s ta n c e , in  

T ab le  3 .9 ,  PVC s a le s  grew a t  an annua l r a te  o f  6.5% from  1975-1986, o n ly  

1.3% fro m  1986-1987, and a re  fo re c a s t  to  grow 6.8% fro m  1987-1988. The 

m acroeconomic fo re c a s t  shows s low  g row th  in  N o n - re s id e n t ia l s t ru c tu re s  

u n t i l  1991, fo l lo w e d  b y  more o p t im is t ic  g ro w th  o ve r th e  lo n g - ru n  fo re c a s t  

h o r iz o n .  PVC s a le s  fo l lo w  t h is  g e n e ra l p a t te r n ,  w ith  g ro w th  o f  le s s  th a n  

fo u r  p e rc e n t p re d ic te d  u n t i l  1990. A f te r  1991, PVC s a le s  s t a b i l i z e  

somewhat, r e f le c t in g  th e  c o n s is te n t  g ro w th  fo re c a s t  f o r  S tru c tu re s  

in v e s tm e n t in  th e  m acroeconomic o u t lo o k .
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One way to  e v a lu a te  an INSPEX such as th e  I n t e r in d u s t r y  Model f o r  

P la s t ic s  is  to  measure i t s  fo r e c a s t in g  a c c u ra c y . I n  th e  fo l lo w in g  s e c t io n ,  

a ye a r-a he a d  fo re c a s t  u s in g  IMP is  compared to  a c tu a l d a ta  f o r  t h a t  y e a r . 

The r e s u l t s  a re  fa v o ra b le  and in d ic a te  th e  advantages o f  u s in g  an INSPEX 

system  to  model d e ta i le d  p ro d u c t d a ta .

I n  T ab le  3 .1 2 , an IMP fo r e c a s t  f o r  1986 is  compared to  a c tu a l d a ta  

f o r  1986 fro m  th e  S o c ie ty  o f  th e  P la s t ic s  In d u s t r y .  The fo r e c a s t  i s  based 

on th e  IMP model whose d a ta  base c o n s is te d  o f  SPI d a ta  fro m  1975-1985. The 

macroeconomic fo re c a s t  r e f le c t s  th e  INFORUM Summer 1987 o u t lo o k  d e s c r ib e d  

above in  T ab le  3 .8 .

I n  g e n e ra l,  th e  r e s u l t s  a re  g r a t i f y i n g .  The th re e  most s ig n i f i c a n t  

r e s in s ,  LDPE, HDPE, and P o ly p ro p y le n e , were among th e  re s in s  fo r e c a s t  w i th  

th e  g re a te s t  a ccu ra cy . The la r g e s t  p e rc e n t m iss was 10% f o r  SBL&OSBL, 

w h ich  i s  one o f  th e  s m a lle s t  r e s in s .  O v e r a l l ,  th e  fo r e c a s t  f o r  th e  t o t a l  

s e r ie s  was o f f  by  le s s  th a n  th re e  p e rc e n t.

T ab le  3 .12  

A ccuracy o f  IMP F o re c a s t - 1986

Accuracy o f  IMP Forecasts

R e s in  % o f  t o t a l A c tu a l - F o re c a s t ~ M iss %(o fA c tu a l} * !

LDPE 25.63 8484 8497 -13 -0 .15 3
HDPE 18.39 6090 6099 - 9 -0 .1 4 8
P o lyp rop 14.14 4682 4588 94 2 .010
ABS, SAN 3 .0 4 1007 985 22 0 .020
P o ly s ty r 13.11 4340 4114 226 5 .210
SBL,0SBL 3.23 1071 963 108 10.080
N y lo n 1.22 403 400 3 0 .740
PVC 21.22 7027 6573 454 6 .460
TOTAL 100.00 33108 32222 886 2 .680
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A lth o u g h  IH P 's  fo r e c a s t in g  a ccu racy  is  im p re s s iv e , i t s  r e a l  s t re n g th  

is  i t s  f l e x i b i l i t y  i n  a n a ly s in g  th e  o u t lo o k  f o r  p la s t i c s  unde r d i f f e r e n t  

econom ic s c e n a r io s . I n  th e  n e x t s e c t io n ,  th e  INSPEX is  used to  a n a lyze  th e  

e f fe c t s  o f  changes in  m arke t q u o t ie n ts  and m arke ts  on p la s t i c s  s a le s .
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The tw o -s ta g e  s t r u c tu r e  o f  th e  p la s t i c s  INSPEX (m a rke t q u o t ie n ts  

p lu s  m a rke ts ) c re a te s  a p o w e rfu l s im u la t io n  t o o l  f o r  a n a ly s in g  th e  

p la s t i c s  in d u s t r y .  F i r s t ,  th e  INSPEX can a n a lyze  changes in  p la s t ic s  

m a rk e ts . The L IFT  model fo re c a s ts  th e  e f f e c t  o f  d i f f e r e n t  economic 

s c e n a rio s  on th e  m arke ts  f o r  re s in s .  F o r in s ta n c e , L IF T  can answer th e  

q u e s t io n : w hat e f f e c t  w i l l  lo w e r o i l  p r ic e s  have on th e  o v e r a l l  economy, 

and on th e  m arke ts  f o r  p la s t ic s  in  p a r t ic u la r ?  The m a rk e t-q u o t ie n t  

fo re c a s ts  o f  th e  p la s t ic s  model th e n  d e te rm in e  th e  e f f e c t  o f  lo w e r o i l  

p r ic e s  on th e  s a le s  o f  P o ly p ro p y le n e  to  th e  A u to m o b ile  m a rk e t, and HDPE 

to  th e  Food packa g in g  m a rke t. I n  a d d i t io n ,  th e  p la s t i c s  model can answer 

s p e c i f ic  q u e s tio n s  abou t a p la s t i c 's  m a rke t q u o t ie n t .  I f  more p la s t i c  is  

b e in g  used p e r u n i t  o f  o u tp u t o f  M o to r v e h ic le s ,  f o r  in s ta n c e , how w i l l  

N y lo n 's  fu tu r e  s a le s  be a ffe c te d ?

In  th e  fo l lo w in g  s e c t io n s ,  two s im u la t io n s  a re  done w ith  th e  IMP 

m odel. The f i r s t  s im u la t io n  c o n s id e rs  th e  e f f e c t  o f  chang ing  th e  

d e f i n i t i o n  o f  th e  m arke t C o e f f ic ie n t  I n d ic a to r s .  Dynamic C o e f f ic ie n t  In d ­

ic a to r s  a re  re p la c e d  by  C o e f f ic ie n t  In d ic a to r s  based on c o n s ta n t w e ig h ts  

o ve r t im e . Changing th e  m arke t d e f in i t io n s  im p lie s  t h a t  th e  m arke t 

fo re c a s ts  and th e  m arke t q u o t ie n t  e s t im a tio n s  d i f f e r  i n  t h i s  s c e n a r io . 

The n e x t s im u la t io n  c o n s id e rs  a change o n ly  In  th e  m a rke t fo re c a s ts  f o r  

p la s t i c s .  The INFORUM system  o f  models i s  used to  a n a lyze  th e  e f f e c t  o f  

d i f f e r e n t  o i l  p r ic e s  on th e  demand f o r  p la s t i c s .  The o i l - p r i c e  s im u la t io n  

b e g in s  by u s in g  INFORUM's in t e r n a t io n a l  system  o f  m odels to  fo re c a s t  th e  

w o r ld -w id e  e f f e c t  o f  lo w e r o i l  p r ic e s .  The w o r ld -w id e  o u t lo o k  in c lu d e s  th e  

L IF T  m odel, w h ich  gen e ra te s  a c o n s is te n t  fo r e c a s t  f o r  th e  U .S . economy.

S im u la tio n s  w ith  the P la s t ic s  INSPEX
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The 78-s e c to r  d e t a i l  o f  th e  L IF T  model is  th e n  expanded to  th e  420 -s e c to r  

d e t a i l  o f  DOM. F in a l ly ,  th e  d e ta i le d  s e c to ra l fo re c a s ts  fro m  L IF T  and DOM 

a re  used by  IMP to  fo re c a s t  th e  e f f e c t  o f  d i f f e r e n t  o i l  p r ic e s  on th e  

m a rke ts  f o r  p la s t i c s .

C o n s ta n t vs  Dynamic C o e f f ic ie n t  In d ic a to r s

One o f  th e  d e te rm in a n ts  o f  th e  o u t lo o k  f o r  p la s t i c s  i s  th e  fo r e c a s t  

o f  th e  p la s t i c s  m a rke ts . I n  d e f in in g  th e  m arke ts  used in  th e  p la s t i c s  

INSPEX, INFORUM s e c to rs  a re  w e ig h te d  by t h e i r  p la s t i c  demand, as c a p tu re d  

by  in p u t - o u tp u t  d a ta . In s te a d  o f  u s in g  s im p le  b a s e -y e a r w e ig h ts  to  d e f in e  

th e  m a rke ts , an INSPEX uses a v a i la b le  h i s t o r i c a l  d a ta , as w e l l  as 

fo r e c a s ts ,  to  c o n s tru c t  Dynamic C o e f f ic ie n t  In d ic a to r s .  How im p o r ta n t  a re  

those  dynam ic w e ig h ts  in  d e te rm in in g  th e  o u t lo o k  f o r  p la s t ic s ?  O r, how 

w i l l  th e  m arke ts  change i f  th e  w e ig h ts  used to  c re a te  th e  m a rke ts  d i f f e r ?  

I n  o rd e r  to  address such q u e s t io n s , t h i s  s e c t io n  compares a fo r e c a s t  f o r  

p la s t i c s  based on Dynamic C o e f f ic ie n t  In d ic a to r s  to  a fo r e c a s t  based on 

C o n s ta n t C o e f f ic ie n t  In d ic a to r s .

I n  o rd e r  to  c o n s t ru c t  C o n s ta n t C o e f f ic ie n t  In d ic a to r s  (C C I 's ) ,  a 

b a s e -y e a r w e ig h t was a p p lie d  to  INFORUM's s e c to ra l fo r e c a s ts ,  as shown in  

e q u a tio n  ( 5 ' )  b e low . In s te a d  o f  u s in g  in p u t -o u tp u t  c o e f f ic ie n t s  f o r  each 

y e a r o f  d a ta , th e  o u tp u ts  a re  w e ig h te d  by  th e  c o e f f ic ie n t  f o r  one y e a r . 

The base y e a r o f  th e  INFORUM in p u t -o u tp u t  system , 1982, was chosen as th e  

base f o r  th e  C C I's .
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M
C C I j( t )  -  a ( i , k ) ( 1 9 8 2 )  * (o u tp u t o f  k ) ( t )  ( 5 ' )

k -1

where
M = the  number o f  m a rke ts  in  th e  in p u t - o u tp u t  

model th a t  co rre sp on d  to  th e  s p e c i f i c  
m a rke t,

a ( i , k )  -  th e  in p u t -o u tp u t  c o e f f ic ie n t  f o r  th e
d e ta i le d  p ro d u c t ( i ) ,  used to  p roduce  one 
u n i t  o f  k .

S ince  th e  in p u t -o u tp u t  c o e f f ic ie n t s  a re  in c re a s in g  o v e r t im e , th e  

1982-based C C I's  p r e d ic t  la r g e r  m arke ts  fro m  1975-1982 th a n  do D C I's . 

L ik e w is e , th e  C C I's  p r e d ic t  s m a lle r  m arke ts  f o r  p la s t i c s  in  th e  fu tu r e  

th a n  D C I's ,  s in c e  C C I's  do n o t c o n s id e r  th e  in c re a s in g  in p u t  demand f o r  

p la s t i c .  F ig u re  3 .3  above i l l u s t r a t e s  th e  d i f fe r e n c e  betw een CCIs and DCIs 

in  d e te rm in in g  p la s t ic s  m a rk e ts .

T ab le  3 .13  compares th e  m a rke t fo re c a s ts  based on dynamic and 

c o n s ta n t c o e f f i c ie n t s . I t  i s  im p o r ta n t to  n o te  t h a t  th e  macroeconomic 

o u t lo o k ,  as i l l u s t r a t e d  by Gross N a t io n a l P ro d u c t, i s  th e  same f o r  b o th  

cases. The o n ly  d if fe re n c e  betw een th e  two o u t lo o k s  i s  th e  d e f in i t i o n  o f  

th e  c o e f f i c ie n t  w e ig h ts . As e xpe c ted , th e  D C I's  in d ic a te  more ro b u s t 

m a rke t g ro w th  th a n  do th e  C C I's . Food c o n ta in e r  p a c k a g in g , f o r  in s ta n c e , 

grows o n ly  1.2% p e r y e a r from  1987-2000 when th e  1982 w e ig h t i s  used, and 

2.8% when th e  chang ing  use o f  p la s t i c s  in  Food p a cka g in g  is  c o n s id e re d . 

Some o f  th e  o th e r  m arke ts  a f fe c te d  s t r o n g ly  a re  M o to r v e h ic le s ,  

Com m unications equ ipm ent, and Consumer and i n s t i t u t i o n a l  p ro d u c ts . Some 

o f  th e  m a rke ts  a re  n o t  based on w e ig h ts  and so a re  n o t  changed a t  a l l .  

These in c lu d e  th e  m arke ts  f o r  R e s e lle rs ,  U n c la s s if ie d  s a le s ,  and E x p o rts . 

R e s e lle rs  and U n c la s s if ie d  a re  l in k e d  w ith  t o t a l  p la s t i c  s a le s , and
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E x p o rts  a re  l in k e d  to  p la s t ic s  e x p o rts  as d e f in e d  in  th e  L IF T  m odel.

The more ro b u s t m arke t p r e d ic t io n s  o f  th e  D C I's  su gg e s t th a t  a l l  

r e s in  s a le s  w i l l  l ik e w is e  be more ro b u s t .  The d i f f e r e n t  d e f in i t io n s  o f  

th e  m a rke ts  a f f e c t  more th a n  j u s t  th e  m a rke t fo r e c a s ts ,  how ever, s in c e  

th e y  a ls o  change th e  m arke t d e f in i t io n s  o ve r th e  p e r io d  o f  e s t im a t io n  o f  

th e  q u o t ie n ts .  The n e x t im p o r ta n t c o n s id e ra t io n  in  d e te rm in in g  the  

e f f e c t s  o f  c o n s ta n t c o e f f ic ie n t s  i s  th e  change in  th e  m a rke t q u o t ie n ts  

o v e r th e  h is t o r i c a l  p e r io d ,  and t h a t  subsequent in f lu e n c e  on th e  q u o t ie n t  

f o r e c a s ts .

56



TABLE 3 .13  C C I's  vs  D C I's  
A nnual Growth R ates o f  M a rke t In d ic a to r s

1975- 1986 1986- 1995 1995- 2000 1986- 2000
c c i d c i c c i d c i c c i d c i c c i d c i

T ra n s p o r t 3 .1 7 .3 2 .6 4 .5 1 .7 2 .8 2 .3 3 .9
M o to r Veh 3 .2 7 .4 2 .7 4 .6 1 .7 2 .8 2 .4 4 .0

P ackag ing 1 .8 5 .1 2 .1 4 .0 1 .3 2 .4 1 .8 3 .4
B o t t le s , 1 .7 5 .3 2 .5 4 .4 1 .2 2 .3 2 .0 3 .6
Food c o n t 1 .2 4 .3 1 .6 3 .5 1 .0 2 .1 1 .4 3 .0
F le x ib le 3 .1 6 .9 2 .1 4 .0 1 .5 2 .6 1 .9 3 .5
O th e r pack 3 .8 6 .2 3 .5 5 .5 2 .4 3 .5 3 .1 4 .8

B u i ld in g , Const 4 .1 7 .2 2 .0 3 .7 2 .1 3 .1 2 .0 3 .5
P ip e , cond 1 .2 3 .8 1 .7 3 .4 1 .3 2 .7 1 .5 3 .2
M a te r ia ls 4 .3 7 .4 2 .0 3 .7 2 .2 3 .1 2 .1 3 .5
O th e r b u i ld 4 .4 9 .0 2 .4 4 .4 2 .0 3 .1 2 .3 3 .9

E le c t r i c a l 6 .3 8 .9 5 .2 7 .2 3 .8 5 .0 4 .7 6 .4
A p p lia n c e s 5 .9 8 .0 5 .6 7 .5 4 .6 5 .7 5 .2 6 .8
Communic 7 .1 8 .9 3 .0 4 .9 2 .1 3 .3 2 .7 4 .3
I n d u s t r ia l 6 .2 9 .9 6 .3 8 .2 4 .0 5 .1 5 .5 7 .1

F u rn itu r e 3 .5 5 .8 2 .2 4 .2 1 .6 2 .7 2 .0 3 .6
F u rn itu r e 3 .9 6 .1 2 .5 4 .4 1 .9 3 .0 2 .3 3 .9
C arpe ts 3 .0 5 .2 1 .8 3 .7 1 .0 2 .1 1 .5 3 .2

Consumer, I n s t 3 .7 6 .6 2 .8 4 .5 2 .3 3 .3 2 .6 4 .1
D innerw are 3 .5 3 .7 2 .0 2 .3 1 .8 2 .0 1 .9 2 .2
H ea lth .m ed 5 .3 8 .7 3 .6 5 .5 3 .2 4 .4 3 .5 5 .1
T o ys , s p o r ts 3 .5 7 .1 4 .3 6 .2 2 .6 3 .7 3 .7 5 .3
O th e r consm 2 .9 6 .4 2 .2 4 .1 1 .6 2 .7 2 .0 3 .6

I n d u s t r ia l 2 .5 6 .5 4 .1 6 .0 2 .9 4 .0 3 .6 5 .3
A d h e s iv e s , in k s 4 .0 7 .6 3 .3 5 .2 2 .4 3 .5 3 .0 4 .6
R e s e l le r s , comp 8 .3 10 .1 5 .3 5 .3 3 .5 3 .5 4 .6 4 .6
U n c la s s if ie d 8 .3 10.1 5 .3 5 .3 3 .5 3 .5 4 .6 4 .6
E xp o rts 7 .2 7 .2 7 .0 7 .0 4 .7 4 .7 6 .2 6 .2

GNP 2 .7 2 .7 2 .3 2 .3 1 .8 1 .8 2 .1 2 .1
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I n  g e n e ra l,  th e  D C I's  grow more q u ic k ly  o v e r th e  h i s t o r i c a l  p e r io d  

th a n  do th e  C C I's .  S ince  th e  m a rke t in d ic a to r s  a re  th e  d enom ina to rs  o f  

th e  m a rke t q u o t ie n ts ,  th e  D C I-q u o t ie n ts  w i l l  grow more s lo w ly  o v e r th a t  

p e r io d  th a n  w i l l  th e  CCI- q u o t ie n ts . The l o g i s t i c  c u rve  based on th e  DCI- 

q u o t ie n t  is  more p e s s im is t ic  th a n  th e  C C I-q u o t ie n t . F o r in s ta n c e , in  

F ig u re  3 .5 ,  th e  m a rke t q u o t ie n t  f o r  LDPE s a le s  to  F le x ib le  p a cka g in g  is  

I l l u s t r a t e d  based on th e  DCI and th e  CCI m a rke t d e f i n i t i o n s . Over th e  

h i s t o r i c a l  p e r io d ,  th e  DCI-based q u o t ie n t  i s  la r g e r  th a n  th e  C C I-q u o t ie n t , 

b u t  i t  i s  a ls o  f a l l i n g  a t  a g re a te r  r a te .  T h a t p a t te r n  i s  r e f le c te d  in  th e  

fo re c a s t  o f  th e  q u o t ie n ts ,  w ith  th e  CC I-based q u o t ie n t  fo r e c a s t  to  rem a in  

r e la t i v e l y  f l a t ,  and th e  DCI-based c o e f f i c ie n t  f a l l i n g  th ro u g h o u t th e  

fo r e c a s t .  In  t h i s  case, th e  in c re a s in g  s a le s  o f  LDPE to  F le x ib le  p a ck ­

a g in g  a re  p a r t l y  accoun ted  f o r  by  th e  in c re a s in g  in p u t  demand f o r  p la s t i c s  

o ve r t h a t  p e r io d .

F ig u re  3 .5  C C I-Q u o tie n t vs  D C I-Q u o tie n t 

• Market Quotient IDPE to Flexible packaging
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TABLE 3.14
Comparison o f  DCI vs CCI Forecast

S ales to  th e  T o ta l D om estic M arke t 
A nnua l Growth R ates

75-86 86-87 87-88 88-90  90-92 92-95 95-100 86-100

LDPE c c i
d c i

6 .4
6 .4

5 .2
5 .8

4 .4
4 .7

2 .4
2 .5

2 .0
2 .0

2 .6
2 .5

2 .1
1 .9

2 .6
2 .6

HDPE c c i
d c i

9 .2
9 .2

8 .1
9 .2

8 .8
9 .2

6 .0
6 .3

5 .5
5 .9

5 .1
5 .5

4 .0
4 .5

5 .4
5 .8

PROP c c i
d c i

9 .1
9 .1

9 .0
8 .6

7 .2
9 .3

5 .3
5 .5

4 .5
5 .1

4 .4
4 .9

3 .7
4 .1

4 .8
5 .3

ABS c c i
d c i

2 .6
2 .6

3 .7
3 .3

7 .2
6 .7

1 .9
1 .3

2 .2
1 .6

2 .8
2 .1

2 .8
2 .1

3 .0
2 .3

STYR c c i
d c i

5 .1 -
5 .1

■13.9
0 .5

2 .6
4 .7

1 .9
1 .7

2 .9
2 .7

3 .2
2 .9

2 .8
2 .4

1 .5
2 .5

SBL c c i
d c i

6 .4
6 .4

-3 .3
-2 .2

4 .2
4 .5

-0 .0
0 .1

3 .0
2 .8

3 .1
2 .8

3 .0
2 .3

2 .2
2 .0

NYL c c i
d c i

10.3
10.3

11.6
10.9

13 .0
12.4

7 .0
6 .5

6 .2
5 .9

5 .7
5 .6

4 .6
4 .9

6 .5
6 .4

PVC c c i
d c i

6 .5
6 .5

1 .7
1 .3

5 .7
6 .8

4 .7
3 .8

4 .8
5 .3

4 .7
4 .1

4 .0
4 .1

4 .3
4 .2

OTHR c c i
d c i

4 .5
4 .5

46 .9
39 .3

16.6
15.7

11 .1
10 .7

5 .5
5 .4

5 .9
6 .0

5 .4
5 .6

10 .1
9 .5

TOTL c c i
d c i

6 .7
6 .7

7 .0
7 .9

7 .2
7 .7

4 .9
4 .6

4 .2
4 .3

4 .3
4 .2

3 .7
3 .7

4 .5
4 .6

The fo re c a s t  r e s u l t s  summarized in  T a b le  3 .14  a re  m ixed . In  some 

ca ses , th e  s t im u la to r y  e f f e c t  on th e  m a rke ts  o f  u s in g  dynam ic w e ig h ts  

d om ina te s , and r e s in  s a le s  a re  more o p t im is t ic  u s in g  th e  DCI fo re c a s t .  

These re s in s  in c lu d e  HDPE, P o ly p ro p y le n e , P o ly s ty re n e , and th e  T o ta l 

r e s in .  I n  o th e r  in s ta n c e s , th e  e f f e c t  o f  th e  D C I's  on th e  m a rke t q u o t ie n ts
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o v e r r id e s  th e  ro b u s t g row th  o f  th e  m a rke ts , and r e s in  s a le s  grow more 

s lo w ly  w ith  th e  DCI q u o t ie n ts  th a n  w ith  th e  CCI q u o t ie n ts .  These re s in s  

in c lu d e  LDPE, ABS&SAN, SBL&OSBP, N y lo n , PVC, and O the r th e rm o p la s t ic s .

Changing th e  w e ig h ts  used to  d e f in e  th e  m a rke t q u o t ie n ts  makes a 

d i f fe r e n c e  in  th e  fo re c a s t  f o r  p la s t i c  r e s in s .  The d if fe re n c e s  a r is e  

because th e  w e ig h ts  a f f e c t  th e  h i s t o r i c a l  m a rke t q u o t ie n ts , as w e l l  as th e  

fo re c a s ts  o f  th e  p o te n t ia l  m a rke ts . I n  th e  n e x t  s im u la t io n ,  changes a re  

made to  th e  model t h a t  a f f e c t  o n ly  th e  fu tu r e  s iz e  o f  th e  m a rke ts , and n o t 

th e  m arke t q u o t ie n ts .

O i l - p r ic e  S im u la t io n s  w ith  th e  P la s t ic s  INSPEX

S ince  c rude  p e tro le u m  is  used in  p ro d u c in g  p la s t i c s ,  m ost a n a ly s is  

o f  th e  e f f e c t s  o f  o i l - p r i c e  changes on p la s t i c s  s a le s  c e n te rs  on th e  

p ro d u c t io n  s id e  o f  th e  p la s t ic s  in d u s t r y .  A n o th e r im p o r ta n t a sp e c t o f  o i l -  

p r ic e s  is  t h e i r  e f f e c t  on o v e r a l l  demand c o n d it io n s  in  th e  economy and 

s p e c i f i c a l l y  on th e  m arke ts  f o r  p la s t i c s .  In  th e  fo l lo w in g  s e c t io n ,  th e  

INFORUM I n te r n a t io n a l  System o f  models is  used to  s im u la te  th e  e f f e c t  o f  

d i f f e r e n t  o i l  p r ic e s  on th e  w o r ld  economy, and th e  U n ite d  S ta te s  in  

p a r t i c u la r .  The m acroeconomic and in d u s t r y  r e s u l t s  fro m  th e  In te r n a t io n a l  

System a re  th e n  used w ith  th e  In te r in d u s t r y  Model f o r  P la s t ic s  to  

d e te rm ine  th e  e f f e c t  o f  o i l - p r i c e  changes on th e  p la s t i c s  in d u s t r y .

The INFORUM L IF T  model i s  p a r t  o f  a la r g e r  system  o f  models th a t  

in c lu d e s  In t e r in d u s t r y  Macroeconomic m odels f o r  s ix  o th e r  c o u n t r ie s :  

B e lg ium , Canada, Japan, F rance , I t a l y ,  and W. Germany. In  o rd e r to  

s im u la te  a change in  o i l - p r i c e s  and g e n e ra te  c o n s is te n t  r e s u l t s ,  i t  is  

n ece ssa ry  to  use th e  In te r n a t io n a l  System o f  m ode ls . The In te r n a t io n a l
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System g e n e ra te s  a s e t o f  w o r ld  p r ic e s  c o n s is te n t  w ith  an assumed p r ic e  

o f  o i l .  These w o r ld  p r ic e s  a re  th e n  used in  th e  L IF T  m odel to  h e lp  

d e te rm in e  U .S . e x p o rts  and im p o r ts .  I f  th e  o i l - p r i c e  a ssum ption  i s  changed 

o n ly  I n  th e  L IF T  m odel, b u t  n o t  i n  th e  r e s t  o f  th e  w o r ld ,  th e n  th e  w o r ld  

p r ic e s  used by L IFT  w i l l  n o t  be c o n s is te n t  w i th  th e  U .S . m o d e l's  p r ic e  o f  

o i l .  F o r in s ta n c e , i f  th e  U .S . fa c e s  a lo w e r p r ic e  o f  o i l  th a n  th e  r e s t  

o f  th e  w o r ld ,  U .S . p r ic e s  w ou ld  c o n se q u e n tly  be r e l a t i v e l y  lo w e r th a n  

p r ic e s  a b road . The lo w e r r e la t i v e  p r ic e s  w ou ld  b o o s t e x p o r ts  and decrease  

im p o r ts .  C le a r ly ,  though , th e  U .S . w ou ld  n o t  be th e  o n ly  c o u n try  to  

b e n e f i t  fro m  lo w e r o i l  p r ic e s ,  so th e  changes in  e x p o rts  and im p o rts  in  

th e  U .S . w ou ld  be o v e rs ta te d ,  le a d in g  to  a m is le a d in g  fo r e c a s t  o f  th e  

e f f e c t s  o f  lo w e r o i l  p r ic e s .  In s te a d , the  INFORUM In te r n a t io n a l  System o f  

m odels a llo w s  a fo re c a s t  th a t  assumes a l l  c o u n tr ie s  fa c e  th e  lo w e r p r ic e  

o f  o i l .

The INFORUM In te r n a t io n a l  System o f  M odels was ru n  u s in g  two 

d i f f e r e n t  assum ptions abou t th e  p a th  o f  o i l  p r ic e s .  The 'b a s e ' case le t s  

o i l  p r ic e s  in c re a s e  m o d e ra te ly  fro m  1986-1995, w h ile  th e  '1 0 $ ' case 

assumes o i l  p r ic e s  f a l l  to  te n  d o l la r s  p e r b a r r e l  in  1986 and th e n  r is e  

w ith  i n f l a t i o n  to  1995. The o i l  p r ic e  assum ptions a re  sum m arized in  T ab le  

3 .1 5 .
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TABLE 3.15 O il-P r ic e  Assumptions

1986 1990 1995
base 10$ base 10$ base 10$

N om ina l P r ic e  16 .00  10 .00  20 .00  11.16  24 .50  13.75 
$ /b b l

C o n s ta n t P r ic e  16 .00  10.00  17.45 9 .95  17 .38  9 .98  
1986 d o l la r s

In  g e n e ra l,  th e  '1 0 $ ' o i l  s c e n a r io  has h ig h e r  g ro w th  and lo w e r 

i n f l a t i o n  th a n  th e  'b a s e ' s c e n a r io . The macroeconom ic r e s u l t s  o f  th e  two 

s c e n a rio s  a re  summarized in  T ab le  3 .1 6 . Over th e  fo r e c a s t  h o r iz o n ,  1986- 

1995, r e a l  Gross N a t io n a l P ro du c t grows a t  an annua l r a te  o f  2.42% w ith  

lo w e r o i l  p r ic e s ,  compared to  2.36% in  th e  base s c e n a r io .  Lower o i l  p r ic e s  

decrease g e n e ra l i n f l a t i o n  fro m  3.6% p e r y e a r to  3.26%. Lower i n f l a t i o n ,  

w h ich  prom pts lo w e r in t e r e s t  ra te s ,  h e lp s  b o o s t p e rs o n a l consum ption  

e x p e n d itu re s  as w e l l  as in v e s tm e n t. There is  l i t t l e  change in  e x p o rts  

and im p o rts  due to  th e  o i l - p r i c e  d i f fe r e n c e .  Im p o rts  grow somewhat more 

q u ic k ly  in  th e  '1 0 $ ' o i l  s c e n a r io , because h ig h e r  g ro w th  o f  th e  U .S . 

economy in c re a s e s  o v e r a l l  demand, in c lu d in g  demand f o r  im p o rte d  goods.
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TABLE 3.16
Summary o f  M a c ro e c o n o m ic  R e s u l t s  f o r  O i l - p r i c e  S im u la t io n s

Ten D o lla r  O i l  vs  Base O i l  S c e n a rio : The Long Run

IQS BASE
(g ro w th  ra te s  1985-95)

H ig h e r g row th
GNP (1977$) 2 .42 2 .36
D isp o sab le  Income 1 .9 4 1 .83
Pers Consumption 2 .55 2 .47
R e s id  C o n s tru c t io n 3 .73 3 .4 1
Equip  Inves tm en t 2 .78 2 .5 4
Im p o rts 2 .18 2 .09
E xp o rts 4 .39 4 .4 1

I n f l a t i o n 3 .26 3 .60

1995 le v e l
Unemployment Rate 4 .3 4 4 .8 3
In te r e s t  Rates

3 -m onth T - B i l l 3 .37 4 .4 0
10-y e a r Treas Bond 6 .11 6 .58

Ten D o lla r  O i l vs Base O i l  S cen a rio : A C lo s e r Look

10$ BASE 10$ BASE
1985 -1990 g ro w th  ra te s 1990-1995

H ig h e r G rowth
GNP (77$) 2 .66 2 .58 2 .20 2.,13
D isp  Income 2.17 2 .08 1 .71 1. 57
Pers Consum 2.99 2 .92 2 .10 2..02
Res C o n s tru 5.96 5 .07 1 .54 1.,75
E qu ip  In v e s t 1 .86 1 .67 3 .66 3.,40

Lower I n f l 2 .44 3 .07 4 .06 4. 12

1985 le v e l 1990 le v e l
Lower Unemployment 7 .21 6 .31 6. 61
Lower I n t e r e s t Rates

3 -m onth T - B i l l 7 .48 3 .62 5. 07
10-y e a r  T reas Bond 10.62 5.72 6. 57
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A c lo s e r  lo o k  a t  th e  p a t te r n  o f  g ro w th  o v e r th e  fo r e c a s t  h o r iz o n  

shows th a t  th e  h ig h e r  g ro w th  fro m  th e  '1 0 $ ' o i l  s c e n a r io  occu rs  la r g e ly  

in  th e  f i r s t  p a r t  o f  th e  fo r e c a s t .  Lower o i l  p r ic e s  le a d  to  lo w e r 

i n f l a t i o n  and h ig h e r  g ro w th , e s p e c ia l ly  in  in v e s tm e n t and c o n s t ru c t io n ,  

from  1985-1990. From 1990-1995, g row th  in  in v e s tm e n t s lo w s , w h ile  g row th  

i n  r e a l  income c o n tin u e s  to  grow s te a d i ly .  I n  th e  lo n g  ru n , 1990-1995, 

h ig h e r  r e a l  demand le a d s  to  f a s te r  g row th  in  p e rs o n a l consum ption  

e x p e n d itu re s , b u t  a ls o  in  im p o r ts .

The e f f e c t  o f  th e  macroeconom ic r e s u l t s  o f  th e  o i l - p r i c e  s im u la t io n s  

on p la s t i c s '  m arke ts  is  summarized in  Tab le  3 .1 7 . I n  g e n e ra l,  th e  m arke ts  

r e f l e c t  th e  p a t te r n  o f  f a s te r  g row th  from  lo w e r o i l  p r ic e s  th ro u g h  1990, 

fo l lo w e d  by a p e r io d  o f  tem pered g row th  o ve r th e  re m a in d e r o f  th e  fo re c a s t  

h o r iz o n .  The T ra n s p o r ta t io n  m a rke t, f o r  exam ple, grows a t  an annua l ra te  

o f  2.9% from  1985-1990 in  th e  base s c e n a r io ,  and a t  3.3% w ith  lo w e r o i l  

p r ic e s .  R esins such as N y lo n  f o r  in s ta n c e , w h ich  s e l l s  40% o f  i t s  t o t a l  

s a le s  to  T ra n s p o r ta t io n ,  e xp e rie n c e  f a s te r  g ro w th  due to  th e  m arke t 

expa n s io n . The B u i ld in g  and c o n s t ru c t io n  m a rke t i s  a ls o  s t im u la te d  by 

lo w e r o i l  p r ic e s ,  g row ing  a t  4.4% p e r y e a r in  th e  '1 0 $ ' s c e n a r io ,  compared 

to  4.1% in  th e  base case. A lth o u g h  th e  lo w e r o i l  p r ic e s  s t im u la te  

p e rs o n a l consum ption  e x p e n d itu re s , some o f  th e  e xpa n s io n  in  consumer goods 

le a d s  to  in c re a s e s  in  im p o r ts ,  im p ly in g  le s s  o f  a s t im u lu s  to  p la s t ic s  

from  tho se  m a rke ts . The m a rke t f o r  Toys, s p o r ts
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TABLE 3.17
Summary o f  Market R e su lts  f o r  O i l - p r ic e  S im u la tio ns

1985 -1990 1990 -1992 1992 -1995 1985 -1995
10$ base 10$ base 10$ base 10$ base

T ra n s p o r ta t io n 3 .3 2 .9 3 .5 2 .9 0 .7 1 .1 2 .5 2 .3
M o to r V e h ic l 2 .7 2 .2 3 .1 2 .6 - .0 0 .3 2 .0 1 .7

P ackag ing 2 .3 2 .2 2 .1 2 .0 1 .3 1 .4 2 .0 1 .9
B o t t le s , ja r s 2 .6 2 .5 2 .2 2 .1 1 .5 1 .6 2 .2 2 .1
Food c o n ta in 1 .9 1 .8 1 .7 1 .5 1 .1 1 .1 1 .6 1 .5
F le x ib le 2 .6 2 .5 2 .6 2 .5 1 .6 1 .7 2 .3 2 .2
O th e r pack 3 .2 3 .1 3 .4 3 .2 1 .9 2 .1 2 .9 2 .8

B u i ld  & C onst 4 .4 4 .1 3 .4 3 .3 1 .9 2 .2 3 .5 3 .4
P ip e ,c o n d u it 3 .3 2 .8 2 .5 1 .9 1 .2 1 .2 2 .5 2 .2
M a te r ia ls 4 .8 4 .5 3 .6 3 .5 2 .2 2 .4 3 .8 3 .7
O th e r b u i ld 4 .0 3 .8 4 .1 3 .4 1 .7 1 .7 3 .3 3 .1

E le c t / e le c t r o n 4 .0 4 .2 7 .1 6 .7 3 .3 3 .4 4 .4 4 .5
A p p lia n c e s 5 .1 5 .4 6 .1 5 .9 4 .3 4 .3 5 .0 5 .2
Commun e qu ip 2 .3 2 .3 4 .9 4 .3 1 .1 1 .4 2 .5 2 .4
In d u s t  e qu ip 3 .4 3 .4 8 .2 7 .8 2 .6 2 .8 4 .1 4 .1

F u r n i t / f u m is h 1 .8 2 .4 4 .2 3 .8 1 .4 1 .6 2 .1 2 .4
F u rn itu r e 1 .5 2 .2 4 .8 4 .2 1 .4 1 .6 2 .1 2 .4
C a rp e ts / te x t 2 .2 3.2 3 .3 4 .1 1 .4 2 .1 2 .2 3 .0

Consum & I n s t 2 .6 3 .3 3 .5 3 .4 1 .9 2 .0 2 .6 2 .9
D innerw are 1 .9 3 .2 3 .4 3 .4 2 .0 2 .0 2 .2 2 .9
Hea1th,m ed 2 .3 2 .1 3 .5 3 .3 2 .2 2 .2 2 .5 2 .4
T o ys , s p o r t 4 .5 4 .6 4 .4 4 .2 2 .4 2 .5 3 .9 3 .9
O th e r C&I 3 .8 3 .6 3 .5 3 .2 1 .6 1 .7 3 .1 2 .9

Indus  t /M a c h in 0 .9 0 .6 6 .6 5 .8 1 .6 1 .7 2 .2 2 .0

A d h e s iv e s , in k 2 .1 2 .0 2 .4 2 .2 0 .9 1 .0 1 .8 1 .7

R e s e lle rs /u n c 3 .2 3 .1 4 .2 3 .8 1 .8 1 .9 2 .9 2 .9

E xp o rts 5 .7 5 .5 5 .8 5 .6 2 .4 2 .7 4 .7 4 .7
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and h o b b ie s , f o r  exam ple, grows more s lo w ly  from  1985 to  1990 in  th e  '1 0 $ ' 

o i l  s c e n a r io ,  4.4%, th a n  in  th e  base fo r e c a s t ,  4.5%. The o v e r a l l  expans ion  

in  th e  economy is  f e l t  e v e n tu a lly  b y  th e  p la s t ic s  m a rke t f o r  t h i s  p ro d u c t, 

how ever, and th e  lo n g - ru n  g row th  o v e r th e  fo r e c a s t  h o r iz o n  is  unchanged 

in  th e  base and '1 0 $ ' s c e n a rio s  a t  3.9%.

S ince  lo w e r o i l  p r ic e s  s t im u la te  m arke ts  such as T ra n s p o r ta t io n  and 

B u i ld in g  and c o n s t ru c t io n ,  re s in s  t h a t  s e l l  p r im a r i ly  to  tho se  m arke ts  

w i l l  b e n e f i t  from  lo w e r o i l  p r ic e s .  (T a b le  3 .18  sum m arizes th e  e f f e c t  o f  

th e  o i l - p r i c e  s c e n a rio s  on p la s t i c s  s a le s . )  N y lo n , f o r  in s ta n c e , s e l ls  

m a in ly  to  T ra n s p o r ta t io n ,  w h ile  PVC s e l ls  60% o f  i t s  t o t a l  s a le s  to  

B u i ld in g  and c o n s t ru c t io n .  These two re s in s  c o n s e q u e n tly  b e n e f i t  m ost from  

lo w e r o i l  p r ic e s .  N y lo n 's  g ro w th  in c re a s e s  fro m  4.6% to  4.9% f o r  1990- 

1992, f o r  in s ta n c e , w h ile  PVC's g ro w th  in c re a s e s  fro m  4.3% to  4.6%. Some 

re s in s  do n o t e xp e rie n ce  f a s te r  g row th  due to  lo w e r o i l  p r ic e s .  The 

P ackag ing  m arke t was la r g e ly  u n a ffe c te d  by lo w e r o i l  p r ic e s ,  f o r  exam ple. 

S ince  b o th  H igh  d e n s ity  and Low d e n s ity  p o ly e th y le n e  s e l l  c lo s e  to  50% o f  

t h e i r  t o t a l  s a le s  to  P ackag ing , t h e i r  o u t lo o k  is  n o t  g r e a t ly  changed by 

lo w e r o i l  p r ic e s .

The lo n g - ru n  p ic tu r e  f o r  m ost re s in s  does n o t  change d ra m a t ic a l ly  

due to  th e  lo w e r p r ic e  o f  o i l .  As shown in  T a b le  3 .1 8 , th e  lo n g -ru n  

g ro w th  ra te s  f o r  most r e s in s ,  fro m  1985-1995, d i f f e r  o n ly  s l i g h t l y  between 

th e  '1 0 $ ' and base s c e n a r io s . The p a t te r n  o f  g ro w th  o v e r th e  lo n g  ru n , 

how ever, i s  d i f f e r e n t  in  th e  two s c e n a r io s . B o th  s c e n a r io s  a re  

c h a ra c te r iz e d  by  m oderate g ro w th  from  1985-1990 fo l lo w e d  by  an in c re a s e  

in  g ro w th  fro m  1990-1992, and th e n  a s low-down from  1992-1995. M ost o f  the  

g ro w th  in  th e  '1 0 $ ' o i l  s c e n a r io  o ccu rs  in  th e  s h o r t  and in te rm e d ia te  ru n
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fo l lo w e d  by  s lo w e r g row th  in  th e  la s t  few  ye a rs  o f  th e  fo r e c a s t  h o r iz o n . 

The base s c e n a r io ,  on th e  o th e r  hand, e xp e rie n ce s  a sm oother g row th  

p a t te r n  o ve r th e  e n t i r e  fo re c a s t  p e r io d .

TABLE 3 .18  SUMMARY OF O IL PRICE SCENARIO

S ales to  th e  T o ta l D om estic M a rke t (a n n u a l g ro w th  ra te s )

1985- 1990 1990- 1992 1992- 1995 1985- 1995
10$ base 10$ base 10$ base 10$ base

Low D e n s ity  PE 0 .9 0 .9 2 .9 2 .6 1 .3 1 .5 1 .4 1 .4
H igh  D e n s ity 4 .1 4 .1 5 .4 5 .2 3 .5 3 .6 4 .2 4 .2
P o ly p ro p y le n e 3 .8 3 .8 5 .6 5 .3 3 .8 3 .9 4 .2 4 .1
ABS and SAN -1 .4 -1 .5 -0 .0 -0 .3 -1 .7 -1 .6 -1 .2 -1 .3
P o ly s ty re n e -1 .0 -1 .1 1 .8 1 .6 -0 .1 0 .1 -0 .2 -0 .2
SBL,OSBL,OSBP -2 .2 -2 .2 2 .0 1 .7 0 .1 0 .3 -0 .6 -0 .7
N y lon 2 .5 2 .4 4 .9 4 .6 2 .8 3 .0 3 .1 3 .0
PVC 4 .4 4 .0 4 .6 4 .3 3 .5 3 .6 4 .2 4 .0
O the r 8 .4 8 .3 5 .1 4 .8 3 .2 3 .3 6 .2 6 .1
T o ta l 2 .8 2 .7 3 .9 3 .6 2 .2 2 .3 2 .8 2 .8
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A p o s s ib le  a rea  f o r  expand ing  an INSPEX is  to  in c lu d e  p r ic e -re s p o n s e  

in  th e  d e te rm in a t io n  o f  p ro d u c t demand. F o r exam ple, i f  th e  p r ic e  o f  

p la s t i c  f a l l s  r e la t i v e  to  th e  p r ic e s  o f  m a te r ia ls  t h a t  can be s u b s t i tu te d  

f o r  p la s t i c ,  such as paper o r  g la s s ,  th e n  demand f o r  p la s t i c  sh o u ld  

in c re a s e . L ik e w is e ,  i f  p la s t i c  becomes r e l a t i v e l y  more expe n s ive  th a n  i t s  

s u b s t i tu te s ,  due to  in c re a s e s  in  o i l  p r ic e s  f o r  exam ple, demand f o r  

p la s t i c  w i l l  decrease . The m arke t q u o t ie n t  e q u a tio n s  th a t  l i n k  d e ta i le d  

p ro d u c t d a ta  to  m arke t s iz e  c o u ld  be m o d if ie d  to  in c lu d e  such p r ic e  

e f f e c t s .

The m a rke t q u o t ie n t  e q u a tio n s  a re  fo r e c a s t  u s in g  a n o n - l in e a r  

l o g i s t i c  c u rv e  t h a t  e s tim a te s  an asym p to te , o r  s a tu r a t io n  p o in t ,  f o r  th e  

q u o t ie n t .  As deve loped  in  t h i s  c h a p te r ,  th e  INSPEX assumes t h a t  the  

asym pto te  i s  c o n s ta n t and does n o t change o v e r th e  fo re c a s t  h o r iz o n .  An 

a l te r n a te  approach  is  to  in c lu d e  a p r ic e  e f f e c t  i n  th e  e s t im a t io n  

p ro c e d u re , so th e  asym ptote  s h i f t s  when r e la t i v e  p r ic e s  change. For 

in s ta n c e , i f  Low d e n s ity  p o ly e th y le n e  becomes le s s  e xpens ive  th a n  p a p e r, 

we e x p e c t th e  s a tu r a t io n  le v e l  f o r  LDPE s a le s  to  packa g in g  to  s h i f t  up. 

The l o g i s t i c  cu rve  s p e c i f ic a t io n  w ou ld  be m o d if ie d  as fo l lo w s :

C onclusions and suggestions f o r  fu r th e r  work

q ( t )  -  -b a t  ( 8 ' )
1 + Ae

where q -  m arke t q u o t ie n t ,
a -  asym pto te  th e  q u o t ie n t  s e r ie s  is  

a p p ro a ch in g , 
b = c o n s ta n t r a t i o  o f  th e  p e rcen tag e  

change in  q to  th e  gap betw een a 
and q ,

A -  c o n s ta n t o f  in t e g r a t io n .
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To in c lu d e  a p r ic e  response , th e  asym pto te  e q u a ls :

a ' -  a (p n) (10)

where a ' — p r ic e - s e n s i t iv e  asym pto te ,
p = r e la t i v e  p r ic e  o f  p la s t i c  m a te r ia l  

to  p r ic e  o f  s u b s t i tu te  m a te r ia ls , 
n *= p r ic e  e l a s t i c i t y .

G iven  t h i s  m o d if ic a t io n  to  th e  l o g i s t i c  c u rv e , and th e  r e q u is i t e  d a ta  on 

p r ic e s  and e la s t i c i t i e s ,  p r ic e  e f fe c t s  can be In c lu d e d  in  an INSPEX.

As w ith  many ta s k s , th e  success o f  economic m o d e ling  depends n o t 

o n ly  on w ie ld in g  to o ls  p ro p e r ly ,  b u t  a ls o  in  ch oo s in g  a t o o l  a p p ro p r ia te  

f o r  th e  ta s k  a t  hand. The g o a l o f  t h i s  paper was to  b u i ld  a model u s in g  

d e ta i le d  in d u s t r y  d a ta  t h a t  w ou ld  f a c i l i t a t e  f l e x ib le  a n a ly s is  o f  the  

in d u s t r y .  The t o o l  th a t  was d eve loped , an Indus  t r y - S p e c i f i c  E x te n s io n  to  

an in p u t - o u tp u t  m odel, p ro v id e s  an e le g a n t s o lu t io n  to  th e  p ro b le m . The 

INSPEX makes f u l l  use o f  d e t a i l  p ro v id e d  by  Indus t r y - s p e c i f i c  d a ta . I t  

a ls o  p ro v id e s  a b a s is  o f  com p le teness , n o t  by  d e v e lo p in g  i t s  own e la b o ra te  

p ic t u r e  o f  i t s  economic e n v iro n m e n t, b u t  by l in k in g  th e  d e ta i le d  d a ta  to  

a la r g e r ,  f u l l - s c a le  model o f  th e  economy. A lth o u g h  th e  o v e r a l l  s t r u c tu r e  

o f  an INSPEX is  n o t com plex, i t  p ro v id e s  a p o w e rfu l m o d e lin g  t o o l .  As 

i l l u s t r a t e d  w ith  th e  In t e r in d u s t r y  Model f o r  P la s t ic s , an INSPEX can be 

used b o th  f o r  s im p le  fo r e c a s t in g ,  as w e l l  as f o r  p o l ic y - o r ie n te d  

s im u la t io n s .  I t s  tw o fo ld  s t r u c tu r e  a llo w s  s p e c i f ic  p o l ic y  s im u la t io n s ,  

and p ro v id e s  r e q u is i te  d e t a i l  f o r  a n a ly s in g  fo re c a s t  p e rfo rm a n ce .
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TABLE 3 .7  M a rke t Q u o t ie n t E s t im a tio n  R e s u lts  

1 2 /9 /8 7  INFORUM December fo re c a s t  Low d e n s ity  P o ly e th y le n e

Mean S ig n Const Asymp G row th RSQ Mean S ign RSQ
q u o t ie n t  q b c o e f q u o t ie n t  s a le s s s a le s

B o t t le s 0 .0366 _ 0.9964 0.0002 1.7743 0 .2244 31. + -0 .1 0 7 0
Food Con 0 .1480 + 1.3032 0.2635 0 .3094 0.3355 328. + 0.7168
F le x ib le 6 .6600 - 0.9921 0.0576 0 .0024 0 .2224 3901. + 0.8176
Pack O th 1.1932 + 1.4223 1.8172 0 .0945 0 .6112 534. + 0.7962
P ip e , Con 0 .2181 - 0.9937 0.0016 0 .1365 0 .0809 42. + -0 .1626
M a te r ia l 0 .0435 + 1.4631 0.1004 0 .1760 0 .0062 81. + 0 .1954
B ld g  O th 0 .8185 + 1.4504 1.7477 0 .0214 0 .0543 97. + 0.5699
E le c t r ic 0 .0986 - 0.9961 0.0007 0 .7774 0 .7730 421. + 0 .4711
In d  Equp 0.2318 - 0.9959 0.0016 0.3265 0 .7598 343. + 0 .1113
K itc h e n 0 .1665 - 0.9942 0.0013 0.2736 0 .5086 208. - 0.1749
H e a lth 0 .0474 - 0.9992 0.0001 3.0650 -1 .35 8 8 100. + -0 .7289
T o ys , Spr 0 .1261 - 0.9993 0.0003 1.3941 0.6359 75. - 0.2405
Cons O th 0 .0696 - 0.9971 0.0004 1.3063 0 .7729 231. - 0.2296
R e s e lle r 0 .1941 - 0.5831 0.1037 0.3913 0 .6984 384. + 0.8746
U nc lass 0 .0831 - 0.9949 0.0004 0.1803 -0 .1 7 3 0 169. + 0.1722
E xp o rts 0 .6722 + 1.0565 1.3537 0 .0048 0 .0046 865. + 0 .7264

Mean q u o t ie n t  — average v a lu e  o f  m a rke t q u o t ie n t  o v e r e s t im a t io n
S ign  q — + f o r  in c re a s in g  q u o t ie n t ;  - f o r  d e c re a s in g
Const = c o n s ta n t o f  in t e g r a t io n  in  th e  l o g i s t i c  cu rve  e q u a tio n :

a
q ( t )  » ........................

-b a t
1 + Ae

asym ptote  th e  s e r ie s  i s  a p p ro a ch in g  (a ) 
change in  g row th  o f  s e r ie s  (b  in  e q u a tio n )  
rsq u a re  f o r  f i t  o f  m a rke t q u o t ie n t  
average v a lu e  o f  s a le s  volum e o ve r e s t im a t io n  
+ f o r  in c re a s in g  s a le s ;  - f o r  d e c re a s in g  s a le s  
rsq u a re  f o r  f i t  o f  s a le s  volum e

Asymp =
G rowth b c o e f = 
RSQ q u o t ie n t  — 
Mean s a le  -  
S ign  s -
RSQ s a le s  -

70



1 2 /9 /8 7  INFORUM December fo re c a s  H ig h  d e n s ity  P o ly e th y le n e

Mean !S ign Const Asymp G rowth RSQ Mean S ig n RSQ
q u o t ie n t  q b c o e f q u o t ie n t  s a le s s s a le s

T ra n sp o r 0 .0366 + 10.4765 0.1740 0 .8305 0.8176 95. + 0 .9349
B o t t le s 1 .0879 + 1.0162 2.1485 0.0030 0.0123 963. + 0 .8286
Food Con 0.2608 + 0.8529 0.3701 0.3464 0.3768 580. + 0 .7260
F le x ib le 0 .3612 + 3.1991 0.6728 0.3142 0.7193 232. + 0 .8732
Pack O th 1.1559 + 7.7209 4 .8921 0 .0254 0.8051 528. + 0 .8877
B u i ld in g 0 .1951 + 0.7421 0.3237 0 .0613 0.0467 425. + 0 .6929
P ip e , Con 1.9459 + 0.7571 2.5721 0 .0567 0.7215 391. + 0 .9140
E le c t r ic 0 .0322 - 0.9948 0.0002 1.6474 0.2426 142. + 0 .3785
K itc h e n 0.1191 - 0.9997 0.0003 1 .5730 -3 .3293 148. - -2 .9 4 9 4
H e a lth 0.0148 - 0.9429 0.0011 2.8177 0.4420 32. + 0 .5602
T o ys , Spr 0 .1706 - 0.9971 0.0010 0 .5592 0.7807 104. - 0 .2420
Cons Oth 0 .0525 + 7.1472 0.2125 0 .5732 0.5833 199. + 0 .7358
R e s e lle r 0 .2299 - 0.9953 0.0015 0 .2292 0.3668 446. + 0 .5023
U nc lass 0 .0961 - 0.9965 0.0006 0 .8445 0 .5494 179. + 0.2262
E x p o rts 0 .4659 + 2.5925 1.3206 0 .0383 0.2726 607. + 0 .7082

1 2 /9 /8 7  INFORUM December fo re c a s P o ly p ro p y le n e

Mean S ign Const Asymp G rowth RSQ Mean S ign RSQ
q u o t ie n t  q b c o e f q u o t ie n t  s a le s s s a le s

T ra n spo r 0 .1134 _ 0.9964 0.0007 0 .6780 0.6569 259. _ 0.2453
B o t t le s 0 .0913 + 0.9156 0.1348 0.8572 0.3828 82. + 0.7252
Food Con 0 .0311 + 4.5402 0.0915 1.3947 0.2275 70. + 0 .4144
F le x ib le 0 .4622 + 0.6481 0.6584 0 .1084 0.3596 280. + 0 .8921
Pack O th 0.6496 + 1.5984 1.2462 0.0682 0.3966 287. + 0 .7458
E le c t r ic 0 .0507 - 0.9951 0.0003 0 .8934 0.6566 221. + 0.6127
A p p lia n c 0.0563 - 0.6459 0.0254 1.1711 0 .7034 98. + 0 .7845
F urn  and 0.5527 + 1.4543 1.0178 0 .0833 0.6175 792. + 0 .8902
C arpe t 1 .3786 + 1.1640 2.2828 0 .0398 0.5652 753. + 0 .8615
K itc h e n 0.0843 - 0.9954 0.0005 0 .5244 -0 .1529 106. + -0 .35 5 3
H e a lth 0 .0708 + 4.9560 0.2804 0 .2616 0.4665 171. + 0 .8359
T o ys , Spr 0 .0756 - 0.9934 0.0006 0 .3056 0.2583 48. + 0 .4211
Cons O th 0.0533 - 0.9946 0.0003 0 .3101 -0 .09 9 4 183. + -0 .13 3 8
R e s e lle r 0 .2287 + 1.5922 0.5303 0 .0525 0.0957 479. + 0 .8269
U nc lass 0.0613 + 1.6952 0.1102 1 .0944 0 .1084 132. + 0 .5730
E xp o rts 0 .4767 + 4.4445 1.7342 0 .0440 0.6116 635. + 0 .8864
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12/9 /87  INFORUM December fo recas ABS & SAN

Mean 1S ign Const Asymp Growth RSQ Mean S ign RSQ
q u o t ie n t q b c o e f q u o t ie n t  s a le s s sa le s

T ra n spo r 0.1052 _ 0 .9944 0.0008 0..4450 0.6474 247. + 0.7502
MotorVeh S e rie s is  f ix e d  —
P ackag in 0.0065 - 1 .0000 0.000976..6422 -0 .9479 25. - 4 .  3692
B u i ld in g 0.1112 - 0 .9997 0.0004 1..7306 -1 .5694 221. - -1 .4463
E le c t r ic 0.0555 - 0 .9959 0.0004 1..3044 0.7747 237. + 0.4227
R e s e lle r 0.0397 + 1 .8164 0.0961 0,.3744 0.1201 84. + 0.8669
U nc lass 0.0233 - 0 .9998 0.000010..2590 -1 .6644 45. + -0 .8490
E xp o rts 0 .0640 + 5 .9312 0.2438 0,.4371 0.6279 86. + 0.7924

1 2 /9 /8 7  INFORUM ]December fo re c a s P o ly s ty re n e

Mean 1S ign Const Asymp Growth RSQ Mean S ign RSQ
q u o t ie n t q b c o e f q u o t ie n t  s a le s s sa le s

B o t t le s 0.1097 - 0 .9960 0.0004 0,.5568 -0 .1522 96. + ^0.1140
Food Con S eries is  f ix e d  —
F le x ib le 0 .1440 + 2 .4101 0.2518 0,.7529 0.7568 91. + 0.9030
Pack Oth 0.9456 - 0 .8422 0.3317 0,,1643 0.8364 389. - 0.4882
P ip e , Con 0.0333 - 0 .9972 0.0001 3..0628 0.0515 6. - -0 .1806
M a te r ia l 0.1456 - 0 .9917 0.0012 0..0094 -0 .0076 272. + 0.8353
B ldg  Oth 0.3608 - 0 .9955 0.0017 0,.1435 -0 .0108 40. - -0 .1021
E le c t r ic 0 .0784 - 0 .9967 0.0005 1..0824 0.8288 331. + 0.2521
A p p lia n c 0.1414 - 0 .9944 0.0011 0..3398 0.7766 243. + 0.7334
Furn  and 0.0643 - 1 .0003 0.0002 4,.0523 -4 .2870 83. - -3 .9058
K itc h e n 0.2987 + 2 .6080 0.7714 0,.0961 0.2343 388. + 0.4527
H e a lth 0 .0361 - 0 .9971 0.0002 2..3726 0.0465 76. + -0 .1110
T o ys , Spr 0 .3641 - 0 .9957 0.0025 0..1824 0.6682 228. - 0.3776
Cons Oth 0.0450 - 0 .9966 0.0002 0..6947 0.0473 155. + 0.0418
R e s e lle r 0 .1911 - 0 .9957 0.0011 0..2806 0.4669 370. + 0.4220
U nclass 0.0875 + 1 .2259 0.1848 0..0909 0.0063 179. + 0.4884
E xp o rts 0 .1066 - 0 .9983 0.0005 1..2295 0.6634 124. - 0 .2821

1 2 /9 /8 7  INFORUM ]December fo re c a s SBL OSBL & OSBP

Mean 1S ign Const Asymp Growth RSQ Mean S ign RSQ
q u o t ie n t q b c o e f q u o t ie n t sa le s s sa le s

Furn  and 0.2096 _ 0 .7846 0.0504 0.,1111 0.3964 292. + 0.7029
R e s e lle r 0.0115 - 0,.9990 0.000014.,1870 -0 .4874 23. + -0 .4172
U nc lass 0.0144 - 1,.0000 0.000138.,0307 -0 .6516 25. - -0 .8635
E xp o rts 0.0301 - 0,.9985 0.0001 3.,2349 -0 .1575 37. + -0 .1953



12/9 /87  INFORUM December fo re cas  Nylon

Mean S ign  Const Asymp Growth RSQ Mean S ig n  RSQ 
q u o t ie n t  q b c o e f q u o t ie n t  s a le s  s s a le s

T ra n spo r 0.0428 + 3.8757 0.1440 0.5096 0 .7843 106. + 0.9649
E le c t r ic 0 .0118 - 0.9932 0.0001 0.3299 0 .0063 54. + 0 .8151
Ind /M ach 0.0955 + 3.4339 0.3357 0.1353 0 .3351 24. + 0 .6799
R e s e lle r 0.0086 + 1.3052 0.0193 0.5773 0 .0011 18. + 0 .2455
U nclass 0.0061 - 1.0000 0.0000 105.95 -0 .3 7 2 9 10. - -0 .7158
E xp o rts 0.0174 ■ 0.9927 0.0001--0 .0430 -0 .05 4 7 22. + 0.4115

1 2 /9 /8 7  INFORUM December fo re c a s PVC

Mean S ign Const Asymp Growth RSQ Mean S ign RSQ
q u o t ie n t  q b c o e f q u o t ie n t  s a le s s s a le s

T ra n spo r 0.0851 . 0 .9982 0.0004 1.4544 0 .5055 192. _ 0 .4358
M otorVeh 0.0906 - 0.9986 0.0004 1.5232 0 .3620 178. - 0 .3347
B o t t le s 0 .1211 + 4.1218 0.4111 0.1954 0 .7736 111. + 0 .9360
Food Con 0.0117 + 5.1316 0.0337 4.1935 0.3282 27. + 0 .5371
F le x ib le 0 .3668 - 0.9952 0.0022 0.1168 0 .1680 211. + 0.1555
Pack Oth 0.2827 - 0.8048 0.0910 0.4018 0 .5132 118. - -0 .30 9 7
P ipe ,C on  11.2618 + 3.425438.0440 0.0014 0 .4773 2258. + 0.7748
M a te r ia l 0 .3656 - 0 .9918 0.0030 0.0009 -0 .00 9 9 682. + 0 .8754
B ld g  0 th 1.4607 + 2.9442 4.1098 0.0159 0 .1603 175. + 0 .6960
A p p lia n c 0.0278 - 1.0003 0.0001 9 .2041- 20.1673 4 4 . -  - 14.0589
Communic 0.0663 - 0 .9998 0.0002 2.7710 -2 .8 7 7 5 71. + -1 .94 5 0
In d  Equp 0.2815 - 0.9987 0.0011 0.4994 0 .5924 400. - -0 .1 9 0 4
F u r n i tu r 0.0482 + 7.6608 0.1533 1.1887 0 .3649 45. + 0.5548
C arpe t 0.4112 - 0.9951 0.0026 0.1123 0 .3672 216. - 0.0117
K itc h e n 0.0111 - 1.0000 0.000040.4335 0 .5605 13. - 0 .5070
H e a lth 0 .0212 - 0.9927 0.0001 0.1541 -0 .04 5 8 47. + 0 .4695
T o ys , Spr 0.0962 - 1.0000 0.0068 3.8249 0.4215 55. - 0.0154
Cons Oth 0.0766 - 0.9985 0.0003 1.7035 0.2765 252. - -0 .4051
Ind/M ach 0.1009 - 0 .9961 0.0006 0 .7314 0 .3816 24. - -0 .1161
A dhesive 0.1353 - 0.9979 0.0007 0.9972 0 .7779 100. - 0.4945
R e s e lle r 0.1098 - 0.9960 0.0006 0.5551 0 .5481 209. + 0.3211
U nc lass 0.0695 - 0.9942 0.0003-*0.1463 -0 .11 7 8 141. + 0.3543
E xp o rts 0 .2790 - 0 .9934 0.0019 0.0447 -0 .0 3 5 4 357. + 0 .4872
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12/9 /87  INFORUM December fo recas O ther T he rm op lastics

Mean S ign Const Asymp Growth RSQ Mean S ign RSQ
q u o t ie n t q b c o e f q u o t ie n t s a le s s sa le s

B u i ld in g 0.2198 _ 0,.9993 0.,0003 0.,7582 -1 .2602 474. + -0 .7353
E le c t r ic 0 .0746 - 0,.9965 0.,0004 1.,1051 0.5861 315. + 0 .0814
Furn  and 0.0450 + 1,.7802 0.,0810 1,,6718 0.2882 65. + 0.3976
Consumer 0.0471 + 1,.2058 0,.0813 1,,0417 0.1102 375. + 0.2120
Ind/M ach 0.1932 - 0,.9966 0,.0010 0,.4049 0.6551 46. - 0 .1253
A dhesive 1.1867 - 0,.9980 0,.0050 0,,0927 -0 .0353 930. - -0 .1267
R e s e lle r 0.0469 + 1 .0729 0,.0931 0,.1428 -0 .0001 97. + 0 .3854
U nclass 0.0261 - 0 .9962 0,.0001--1,.3571 -0 .3399 51. + -0 .3499
E xp o rts 0.3166 + 0 .8142 0..5690 0,.0061 0.0008 407. + 0.4730

F o re ca s ts  f o r :  TOTAL R es in

Mean S ign Const Asymp Growth RSQ Mean S ign RSQ
q u o t ie n t q b c o e f q u o t ie n t s a le s s s a le s

T ra n spo r 1.4235 + 0.3855 1.8230 0 . 0311 0 2489 1271. + 0 . 7922
M otorVeh 2.9601 + 1.1487 4.3980 0 . 0320 0 8002 1177. + 0 . 7196
P ackag in 1.0607 + 0.1760 1.1989 0 0405 0 7813 10275. + 0 . 9982
B o t t le s 1.2935 + 0.7265 1.6957 0 0847 0 7859 1694. + 0 . 9661
Food Con 1.0251 - 0.0043 1 . 0000-•0 1053 -0 9089 1806. + 0 9945
F le x ib le 1.0203 + 0.1274 1.1439 0 0073 0 0780 4813. + 0 9971
Pack Oth 1.0568 - 0.0532 1.0005 0 0078 -0 0361 1962. + 0 9954
B u i ld in g 1.0097 + 1.0220 2.0315 0 0007 0 6049 4821. + 0 9999
P ip e , Con 1.0996 - 0.1900 1.0008 0 1342 0 9402 2937. + 0 9989
M a te r ia l 1 .3282 + 0.5488 1.8872 0 0249 0 1299 1384. + 0 7551
B ldg  Oth 1.6857 - 0.6363 1.0024 0 1024 0 3249 501 + 0 5935
E le c t r ic 1.0122 + 0.4240 1.4361 0 0013 0 0556 2264 + 0 9960
A p p lia n c 1.8747 - 0.4891 1.0144 0 0103 0 4101 720 + 0 9286
Communic 4 .4571 - 0.9371 1.0133 0 0442 -0 1830 309. - 0 0581
In d  Equp 1.6672 + 0.8483 2.3844 0 0461 0 8169 1236 + 0 8854
Furn  and 1.0435 + 1.0730 2.1343 0 0019 0 4608 1560 + 0 9984
Consumer 1.0553 + 1.0572 2.1447 0 0017 0 5404 3373 + 0 9974
K itc h e n 1.0835 - 0.1661 1.0003 0 1493 0 2444 933 + 0 9384
H e a lth 1.1236 + 0.3209 1.4292 0 0184 0 4096 482 + 0 9919
T o ys , Spr 1.4138 + 1.1760 2.1349 0 0661 0 5651 705 + 0 4179
Cons Oth 1.2325 + 0.4607 1.5830 0 0544 0 3162 1252 + 0 5981
Ind/M ach 3.3110 + 0.8865 5.7244 0 0056 0 1067 306 + 0 1818
A dhesive 1.4384 + 2.2840 4.0631 0 0083 0 3294 1443 - 0 7444
R e s e lle r 1.0000 - 0.0000 1.0000 0 0030 0 9067 2111 + 1 0000
U nclass 1.0000 + 0.1000 1.1000 0 0000 0 9231 931 + 1 .0000
E xp o rts 1.0000 + 0.1000 1.1000 0 0000 0 6667 3140 + 1 0000
T o ta l Av 1.0000 + 0.2007 1.2006 0 0001 0 .2193 29547 + 1 .0000
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Forecasts  f o r :  TOTAL M arket

Mean !S ign Const Asymp G rowth RSQ Mean S ign RSQ
q u o t ie n t q b c o e f q u o t ie n t  s a le s s s a le s

LDPE 1.0198 _ 0.0222 1.0002 0.0423 0.0050 7611. + 0.9963
HDPE 1.0249 + 0.1243 1.1426 0.0108 0.5196 4801. + 0.9997
PROPYL 1.0183 - 0.0255 1.0002 0.0638 0.2957 3811. + 0.9998
ABS SAN 1.1626 - 0.1418 1.0019 0.0089 -0 .0317 1097. + 0 .9440
SBL OSBL 2.2042 + 1.6539 5.3807 0.0039 0.1575 833. + 0 .7299
NYLON 1.2877 - 0.2625 1.0043 0 .0311 0.3896 298. + 0 .9864
PVC 1.0000 + 0.1002 1.1002 0 .0000 0.1552 5749. + 1 .0000
OTHER 1.3503 + 2.6321 3.8863 0.0131 0.6173 3685. + 0.9135
TOTAL 1.0651 + 1.0530 2.1595 0 .0018 0.8573 31508. + 0 .9998
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TABLE 3.19 Forecast Results by P lastics Market
9/2/87 DCI update with fixes

THERMOPLASTIC RESINS SOLD TO THE TRANSPORTATION MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 I 0 183 230 269 0 0 180 141 0 1003 429 1432
1986 I o 232 237 285 0 0 192 149 0 1095 366 1461

1987 I ° 254 253 289 0 0 212 154 0 1164 530 1695
1988 I o 296 265 303 0 0 239 159 0 1264 626 1891
1989 I o 332 270 306 0 0 261 159 0 1330 711 2042
1990 I 0 362 268 302 0 0 278 156 0 1369 785 2154
1991 i ° 401 266 303 0 0 298 153 0 1422 832 2254
1992 I o 450 268 309 0 0 326 153 0 1508 900 2408
1993 I o 504 272 316 0 0 356 154 0 1603 975 2579
1994 I o 547 270 316 0 0 379 152 0 1666 1032 2698
1995 I o 582 263 311 0 0 396 147 0 1701 1073 2774
1996 I o 621 259 308 0 0 417 144 0 1750 1122 2873
1997 I o 676 262 314 0 0 450 144 0 1848 1204 3053
1998 I 0 713 258 311 0 0 471 141 0 1896 1255 3151
1999 I o 776 263 319 0 0 509 143 0 2012 1353 3365
2000 I o 807 258 315 0 0 529 140 0 2049 1398 3448

AS PERCENT OF TOTAL FOR EACH YEAR

1985 0 .0 0 12.78 16.06 18.78 0 .00 0 .00  12.57 9 .85 0 .0 0 70.04 29 .96 100
1986 0 .00 15.87 16.21 19.50 0 .0 0 0 .00  13.13 10.19 0 .0 0 74.91 2 5 .09 100

1987 0 .0 0 15.02 14.95 17.10 0 .0 0 0 .00  12.52 9 .1 2 0 .0 0 68 .70 31 .30 100
1988 0 .0 0 15.66 14.05 16.03 0 .0 0 0 .00  12.68 8 .4 3 0 .0 0 66.85 33.15 100
1989 0 .00 16.27 13.23 15.01 0 .00 0 .00  12.82 7.81 0 .0 0 6 5 .15 34.85 100
1990 0 .0 0 16.83 12.47 14.06 0 .00 0 .00  12.93 7 .2 6 0 .0 0 63.55 36.45 100
1991 0 .00 17.80 11.79 13.44 0 .0 0 0 .00  13.25 6 .8 0 0 .0 0 63 .08 36.92 100
1992 0 .0 0 18.71 11.16 12.84 0 .0 0 0 .00  13.55 6 .3 8 0 .0 0 6 2 .64 37 .36 100
1993 0 .00 19.54 10.56 12.26 0 .0 0 0.00  13.82 5 .9 9 0 .00 6 2 .1 7 37.83 100
1994 0 .0 0 20 .30 10.01 11.72 0 .00 0 .00  14.07 5 .6 3 0 .0 0 61.74 38 .26 100
1995 0 .0 0 20 .99 9 .5 0 11.22 0 .00 0 .00  14.30 5.31 0 .00 6 1 .32 38 .68 100
1996 0 .00 21.61 9 .0 3 10.74 0 .00 0 .00  14.53 5.01 0 .0 0 60.93 39 .07 100
1997 0 .00 22 .17 8 .6 0 10.30 0 .0 0 0 .0 0  14.75 4 .7 4 0 .00 60.55 39.45 100
1998 0 .00 22.64 8 .1 9 9 .8 8 0 .00 0 .00  14.95 4 .5 0 0 .0 0 6 0 .16 39 .84 100
1999 0 .0 0 23 .06 7 .8 2 9 .4 9 0 .0 0 0 .0 0  15.15 4 .2 7 0 .00 5 9 .79 40.21 100
2000 0 .0 0 23.41 7 .4 8 9 .1 3 0 .00 0 .00  15.34 4 .0 7 0 .0 0 59 .44 40 .56 100

INDEX 1986 = 1 .00

1985 0 .0 0 0 .7 9 0 .9 7 0 .9 4 0 .00 0 .00  0 .94 0 .95 0 .00 0 .9 2 1 .1 7 0 .9 8
1986 0 .0 0 1.00 1.00 1 .00 0.00 0 .00  1.00 1 .00 0 .0 0 1 .00 1.00 1.00

1987 0 .0 0 1 .10 1 .07 1 .02 0 .0 0 0 .0 0  1.11 1 .04 0 .0 0 1 .06 1.45 1.16
1988 0 .0 0 1 .28 1.12 1 .06 0 .0 0 0 .00  1.25 1 .0 7 0 .0 0 1.15 1.71 1.29
1989 0 .00 1.43 1.14 1 .08 0 .00 0 .00  1.36 1 .0 7 0 .0 0 1.21 1.94 1.40
1990 0 .0 0 1 .56 1 .13 1.06 0 .0 0 0 .00  1.45 1.05 0 .0 0 1.25 2 .14 1 .47
1991 0 .0 0 1.73 1 .12 1 .06 0 .0 0 0 .00  1 .56 1 .03 0 .0 0 1.30 2 .2 7 1.54
1992 0 .00 1.94 1.13 1 .09 0 .00 0 .0 0  1.70 1.03 0 .00 1 .38 2 .45 1.65
1993 0 .0 0 2 .1 7 1.15 1.11 0 .00 0 .00  1 .86 1.04 0 .0 0 1.46 2 .6 6 1.76
1994 0 .0 0 2 .3 6 1 .14 1.11 0 .0 0 0 .0 0  1 .98 1 .02 0 .0 0 1.52 2.81 1.85
1995 0 .0 0 2.51 1.11 1 .09 0 .0 0 0 .00  2 .0 7 0 .9 9 0 .0 0 1.55 2 .9 3 1.90
1996 0 .0 0 2 .6 8 1.10 1.08 0 .00 0 .00  2 .1 7 0 .9 7 0 .0 0 1.60 3 .0 6 1 .97
1997 0 .00 2 .92 1.11 1 .10 0 .0 0 0 .00  2 .35 0 .9 7 0 .0 0 1 .69 3 .2 8 2 .0 9
1998 0 .0 0 3 .0 8 1 .09 1 .09 0 .00 0 .00  2 .45 0 .9 5 0 .0 0 1.73 3 .4 2 2 .1 6
1999 0 .00 3 .3 4 1.11 1 .12 0 .0 0 0 .00  2 .66 0 .9 6 0 .0 0 1.84 3 .6 9 2 .30
2000 0 .0 0 3 .4 8 1 .09 1.11 0 .00 0 .00  2 .7 6 0 .9 4 0 .0 0 1.87 3.81 2 .36

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consunpt
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9 /2 /8 7  DCI update  w ith  f ix e s  
THERMOPLASTIC RESINS SOLD TO THE MOTOR VEHICLES AND PARTS MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL |

1985 o 0 0 260 0 0 0 124 0 384 959 1343 |
1986 1 o 0 0 274 0 0 0 131 0 405 955 1360 |

1987 o 0 0 291 0 0 0 136 0 427 1109 1537 |
1988 ! o 0 0 300 0 0 0 140 0 440 1193 1634 j
1989 o 0 0 306 0 0 0 140 0 446 1257 1703 |
1990 o 0 0 304 0 0 0 137 0 441 1287 1728 |
1991 ! o 0 0 303 0 0 0 134 0 437 1300 1737 |
1992 o 0 0 308 0 0 0 134 0 442 1337 1780 j
1993 o 0 0 312 0 0 0 135 0 447 1373 1820 |
1994 o 0 0 309 0 0 0 132 0 442 1375 1817
1995 o 0 0 300 0 0 0 128 0 428 1349 1777 |
1996 o 0 0 293 0 0 0 125 0 418 1332 1751 j
1997 o 0 0 293 0 0 0 126 0 419 1347 1766 j
1998 0 0 0 284 0 0 0 123 0 407 1321 1729
1999 0 0 0 285 0 0 0 125 0 410 1341 1751 j
2000 0 0 0 273 0 0 0 121 0 395 1301 1697 j

AS PERCENT OF TOTAL FOR EACH YEAR
1
1

1985 0.00 0.00 0.00 19.36 0.00 0.00 0.00 9.23 0.00 28.59 71.41 100 |
1986 0.00 0.00 0.00 20.14 0.00 0.00 0.00 9.63 0.00 29.77 70.23 100 I

1987 0.00 0.00 0.00 18.95 0.00 0.00 0.00 8.88 0.00 27.83 72.17 100 I
1988 0.00 0.00 0.00 18.38 0.00 0.00 0.00 8.58 0.00 26.96 73.04 100 I
1989 0.00 0.00 0.00 17.97 0.00 0.00 0.00 8.24 0.00 26.21 73.79 100 j
1990 0.00 0.00 0.00 17.59 0.00 0.00 0.00 7.95 0.00 25.55 74.45 100 I
1991 0.00 0.00 0.00 17.45 0.00 0.00 0.00 7.74 0.00 25.19 74.81 100 I
1992 0.00 0.00 0.00 17.30 0.00 0.00 0.00 7.57 0.00 24.87 75.13 100 I
1993 0.00 0.00 0.00 17.16 0.00 0.00 0.00 7.42 0.00 24.58 75.42 100 I
1994 0.00 0.00 0.00 17.02 0.00 0.00 0.00 7.31 0.00 24.33 75.67 100 j
1995 0.00 0.00 0.00 16.88 0.00 0.00 0.00 7.23 0.00 24.11 75.89 100 j
1996 0.00 0.00 0.00 16.74 0.00 0.00 0.00 7.17 0.00 23.91 76.09 100 I
1997 0.00 0.00 0.00 16.60 0.00 0.00 0.00 7.14 0.00 23.74 76.26 100 I
1998 0.00 0.00 0.00 16.45 0.00 0.00 0.00 7.13 0.00 23.58 76.42 100 I
1999 0.00 0.00 0.00 16.30 0.00 0.00 0.00 7.14 0.00 23.43 76.57 100 I
2000 0.00 0.00 0.00 16.13 0.00 0.00 0.00 7.17 0.00 23.30 76.70 100 I

INDEX 1986 = 1.00
1
1

1985 0.00 0.00 0.00 0.95 0.00 0.00 0.00 0.95 0.00 0.95 1.00 0.99 1
1986 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0 .0 0 1.00 1.00 1.00 I

1987 0 .0 0 0 .0 0 0 .00 1.06 0.00 0 .0 0  0 .00 1.04 0 .0 0 1.06 1.16 1.13 I
1988 0 .0 0 0 .0 0 0 .0 0 1.10 0 .0 0 0 .0 0  0 .0 0 1.07 0 .0 0 1.09 1.25 1.20 j
1989 0 .0 0 0 .0 0 0 .0 0 1.12 0.00 0 .0 0  0 .0 0 1.07 0.00 1.10 1.32 1.25 j
1990 0 .0 0 0 .0 0 0 .0 0 1.11 0.00 0 .0 0  0 .0 0 1.05 0 .00 1.09 1.35 1.27 |
1991 0 .0 0 0 .0 0 0 .0 0 1.11 0.00 0 .0 0  0 .00 1.03 0.00 1.08 1.36 1.28
1992 0 .0 0 0 .0 0 0 .0 0 1.12 0.00 0 .0 0  0 .0 0 1.03 0.00 1.09 1.40 1.31 |
1993 0 .0 0 0 .0 0 0 .0 0 1.14 0.00 0 .0 0  0 .00 1.03 0 .0 0 1.11 1.44 1.34 j
1994 0 .0 0 0 .0 0 0 .0 0 1.13 0.00 0 .0 0  0 .00 1.01 0.00 1.09 1.44 1.34 j
1995 0 .0 0 0 .0 0 0 .0 0 1.10 0 .0 0 0 .0 0  0 .0 0 0.98 0.00 1.06 1.41 1.31 |
1996 0 .0 0 0 .0 0 0 .0 0 1.07 0.00 0 .0 0  0 .0 0 0.96 0 .0 0 1.03 1.39 1.29 j
1997 0 .0 0 0 .0 0 0 .0 0 1.07 0 .00 0 .0 0  0 .0 0 0.96 0.00 1.04 1.41 1.30 j
1998 0 .0 0 0 .0 0 0 .0 0 1.04 0.00 0 .0 0  0 .00 0.94 0 .00 1.01 1.38 1.27 j
1999 0 .0 0 0 .0 0 0 .0 0 1.04 0.00 0 .0 0  0 .0 0 0.95 0 .00 1.01 1.40 1.29 j
2000 0 .00 0 .0 0 0 .0 0 1.00 0.00 0 .0 0  0 .0 0 0.93 0 .0 0 0.98 1.36 1.25 j

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consirpt
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE PACKAGING MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 | 5953 3355 1000 12 1292 0 0 572 0 12184 1027 13211
1986 j 6247 3560 1128 5 1360 0 0 497 0 12797 1089 13887

1987 | 6752 3937 1237 6 1441 0 0 580 0 13956 1260 15217
1988 j 7070 4336 1357 7 1515 0 0 633 0 14920 1420 16340
1989 j 7348 4675 1454 8 1569 0 0 677 0 15732 1556 17289
1990 | 7546 4966 1535 8 1606 0 0 716 0 16380 1673 18054
1991 | 7693 5273 1620 8 1647 0 0 744 0 16987 1785 18772
1992 j 7903 5638 1722 8 1699 0 0 778 0 17750 1918 19669
1993 | 8212 6036 1833 8 1754 0 0 818 0 18663 2078 20741
1994 | 8433 6397 1929 8 1798 0 0 852 0 19420 2222 21642
1995 | 8570 6699 2007 8 1828 0 0 8 78 0 19992 2350 22342
1996 | 8711 6999 2084 8 1859 0 0 903 0 20566 2471 23037
1997 | 8956 7377 2186 8 1904 0 0 938 0 21372 2622 23994
1998 | 9091 7696 2267 8 1934 0 0 965 0 21965 2772 24737
1999 | 9349 8103 2375 8 1982 0 0 1003 0 22822 2950 25772
2000 | 9487 8422 2454 8 2014 0 0 1031 0 23418 3112 26530

AS PERCENT OF TOTAL FOR EACH YEAR

1985 45.06 25.40 7.57 0.09 9.78 0 .0 0  0 .0 0 4.33 0 .0 0 92.23 7.77 100
1986 44.99 25.63 8.12 0.04 9.79 0 .0 0  0 .00 3.58 0 .0 0 92.15 7.85 100

1987 44.38 25.88 8.13 0.05 9.47 0 .0 0  0 .00 3.81 0 .0 0 91.72 8.28 100
1988 43.27 26.54 8.31 0.05 9.28 0 .0 0  0 .0 0 3.87 0 .0 0 91.31 8.69 100
1989 42.50 27.04 8.41 0.05 9.08 0 .0 0  0 .0 0 3.92 0 .0 0 91.00 9.00 100
1990 41.80 27.51 8.50 0.05 8.90 0 .00  0 .00 3.97 0 .00 90.73 9 .27 100
1991 40.98 28.09 8.63 0.04 8 .77 0 .0 0  0 .00 3.96 0 .0 0 90.49 9.51 100
1992 40.18 28.67 8.75 0.04 8.64 0 .0 0  0 .00 3.96 0 .00 90.25 9.75 100
1993 39.59 29.10 8.84 0.04 8.46 0 .0 0  0 .0 0 3.95 0 .00 89.98 10.02 100
1994 38.97 29.56 8.92 0.04 8.31 0 .0 0  0 .00 3.94 0 .0 0 89.73 10.27 100
1995 38.36 29.98 8.98 0.04 8.18 0 .00  0 .00 3.93 0 .00 89.48 10.52 100
1996 37.81 30.38 9.05 0.04 8.07 0 .0 0  0 .00 3.92 0 .0 0 89.27 10.73 100
1997 37.33 30.75 9.11 0.04 7.94 0 .00  0 .0 0 3.91 0 .00 89.07 10.93 100
1998 36.75 31.11 9.16 0.04 7.82 0 .0 0  0 .0 0 3.90 0 .0 0 88.79 11.21 100
1999 36.27 31.44 9.22 0.03 7.69 0 .00  0 .00 3.89 0 .0 0 88.55 11.45 100
2000 35.76 31.74 9.25 0.03 7.59 0 .00  0 .00 3.89 0 .00 88.27 11.73 100

INDEX 1986 = 1.00

1985 0.95 0.94 0.89 2.40 0.95 0 .0 0  0 .00 1.15 0 .0 0 0.95 0.94 0.95
1986 1.00 1.00 1.00 1.00 1.00 0 .00  0 .00 1.00 0 .0 0 1.00 1.00 1.00

1987 1.08 1.11 1.10 1.38 1.06 0 .00  0 .0 0 1.17 0 .0 0 1.09 1.16 1.10
1988 1.13 1.22 1.20 1.49 1.11 0 .0 0  0 .0 0 1.27 0 .0 0 1.17 1.30 1.18
1989 1.18 1.31 1.29 1.59 1.15 0.00  0 .00 1.36 0 .0 0 1.23 1.43 1.24
1990 1.21 1.39 1.36 1.69 1.18 0 .0 0  0 .00 1.44 0 .0 0 1.28 1.54 1.30
1991 1.23 1.48 1.44 1.69 1.21 0 .0 0  0 .0 0 1.50 0 .0 0 1.33 1.64 1.35
1992 1.27 1.58 1.53 1.70 1.25 0 .0 0  0 .00 1.57 0 .00 1.39 1.76 1.42
1993 1.31 1.70 1.63 1.72 1.29 0.00  0 .00 1.65 0 .0 0 1.46 1.91 1.49
1994 1.35 1.80 1.71 1.73 1.32 0 .0 0  0 .0 0 1.72 0 .0 0 1.52 2.04 1.56
1995 1.37 1.88 1.78 1.73 1.34 0 .0 0  0 .00 1.77 0 .0 0 1.56 2.16 1.61
1996 1.39 1.97 1.85 1.73 1.37 0 .0 0  0 .00 1.82 0 .00 1.61 2.27 1.66
1997 1.43 2.07 1.94 1.75 1.40 0 .0 0  0 .00 1.89 0 .00 1.67 2.41 1.73
1998 1.46 2.16 2.01 1.75 1.42 0 .0 0  0 .00 1.94 0 .00 1.72 2.54 1.78
1999 1.50 2.28 2.11 1.78 1.46 0 .0 0  0 .00 2.02 0 .0 0 1.78 2.71 1.86
2000 1.52 2.37 2.18 1.79 1.48 0 .00  0 .00 2.08 0 .0 0 1.83 2.86 1.91

LDPEde forecasts have been adjusted fo r the down-gaging e ffects of projected sales o f Linear Low - LDPEdc = domestic consumpt
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1 9 /2 /8 7  DCI update  w ith  f ix e s
THERMOPLASTIC RESINS SOLD TO THE BOTTLES,JARS, AND VIALS MARKET

LDPEdc HOPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 19 1122 101 0 48 0 0 162 0 1452 686 2138
1986 60 1354 90 0 55 0 0 186 0 1745 950 2695

1987 43 1406 121 0 66 0 0 207 0 1846 998 2844
1988 39 1488 137 0 71 0 0 231 0 1969 1094 3063
1989 34 1548 153 0 75 0 0 253 0 2064 1171 3235
1990 29 1585 167 0 78 0 0 271 0 2131 1229 3360
1991 28 1638 174 0 78 0 0 292 0 2212 1308 3520
1992 28 1709 184 0 78 0 0 316 0 2317 1400 3718
1993 28 1790 194 0 80 0 0 343 0 2436 1502 3939
1994 28 1858 203 0 80 0 0 369 0 2540 1593 4133
1995 28 1905 209 0 80 0 0 391 0 2615 1666 4281
1996 28 1945 215 0 79 0 0 411 0 2681 1731 4412
1997 28 2005 223 0 79 0 0 437 0 2774 1812 4587
1998 27 2052 229 0 79 0 0 460 0 2849 1884 4733
1999 27 2117 237 0 79 0 0 487 0 2950 1971 4922
2000 27 2167 243 0 79

AS PERCENT OF

0 0 

TOTAL FOR EACH YEAR

511 0 3029 2044 5073

1985 0 .92 52 .46 4 .7 2 0 .00 2.24 0 .0 0  0 .00 7 .5 8 0 .0 0 67 .92 32 .08 100
1986 2.23 50 .23 3 .3 4 0 .0 0 2.04 0 .0 0  0 .0 0 6 .9 0 0 .0 0 64.75 35 .25 100

1987 1.54 49 .43 4 .2 6 0 .0 0 2.35 0 .0 0  0 .0 0 7 .3 0 0 .00 64 .89 35.11 100
1988 1.30 4 8 .59 4 .5 0 0 .0 0 2 .33 0 .0 0  0 .0 0 7 .5 6 0 .0 0 6 4 .28 35 .72 100
1989 1.08 47 .84 4 .7 4 0 .00 2.32 0 .00  0 .0 0 7 .8 2 0 .00 63 .80 36 .20 100
1990 0 .8 7 4 7 .1 7 4 .9 7 0 .0 0 2 .32 0 .0 0  0 .0 0 8 .0 9 0 .00 63 .42 36 .58 100
1991 0 .82 46 .55 4 .9 6 0 .0 0 2 .22 0 .0 0  0 .0 0 8 .3 0 0 .0 0 62 .84 37 .16 100
1992 0 .7 7 4 5 .98 4 .9 5 0 .00 2.12 0 .0 0  0 .00 8 .5 2 0 .0 0 62.34 37 .66 100
1993 0 .73 45 .44 4 .9 3 0 .00 2 .03 0 .0 0  0 .00 8 .7 2 0 .0 0 61 .86 38 .14 100
1994 0 .7 0 4 4 .96 4 .9 2 0 .0 0 1.95 0 .0 0  0 .0 0 8 .9 3 0 .0 0 61.45 38 .55 100
1995 0 .6 7 44 .50 4 .9 0 0 .00 1.88 0 .0 0  0 .0 0 9 .1 3 0 .0 0 61 .08 38 .92 100
1996 0 .64 44 .10 4 .8 8 0 .00 1.81 0 .0 0  0 .0 0 9 .3 4 0 .00 60 .77 39 .23 100
1997 0.61 43 .73 4 .8 7 0 .00 1.74 0 .0 0  0 .0 0 9 .5 4 0 .0 0 60 .48 39 .52 100
1998 0 .5 9 4 3 .36 4 .8 5 0 .00 1.68 0 .0 0  0 .00 9 .7 2 0 .0 0 60 .19 39.81 100
1999 0 .5 7 43 .02 4 .8 2 0 .00 1.62 0 .0 0  0 .0 0 9 .91 0 .00 59.95 40.05 100
2000 0 .55 42.71 4 .8 0 0 .0 0

INDEX

1.57  

1986 *

0 .0 0  0 .0 0  

1 .00

10.09 0 .0 0 59.71 40 .29 100

1985 0 .33 0 .8 3 1 .12 0 .00 0 .8 7 0 .0 0  0 .00 0 .8 7 0 .00 0 .8 3 0 .7 2 0 .7 9
1986 1.00 1 .00 1.00 0 .0 0 1.00 0 .0 0  0 .00 1 .00 0 .0 0 1.00 1.00 1.00

1987 0.73 1.04 1.35 0 .00 1.22 0 .0 0  0 .0 0 1 .12 0 .0 0 1 .06 1.05 1.06
1988 0 .6 6 1.10 1 .53 0 .00 1.30 0 .0 0  0 .00 1.24 0 .0 0 1.13 1.15 1.14
1989 0 .5 8 1.14 1.70 0 .00 1.37 0 .0 0  0 .00 1 .36 0 .0 0 1 .18 1.23 1.20
1990 0 .4 8 1 .1 7 1 .86 0 .00 1.42 0 .0 0  0 .00 1 .46 0 .00 1.22 1.29 1.25
1991 0 .48 1.21 1.94 0 .00 1.42 0 .0 0  0 .00 1 .5 7 0 .0 0 1 .27 1 .38 1.31
1992 0 .4 8 1 .26 2 .04 0 .0 0 1.44 0 .0 0  0 .0 0 1 .70 0 .0 0 1 .33 1 .47 1.38
1993 0 .4 8 1 .32 2 .1 6 0 .00 1.46 0 .0 0  0 .0 0 1 .85 0 .0 0 1.40 1 .58 1.46
1994 0 .48 1 .3 7 2 .2 6 0 .00 1.47 0 .0 0  0 .0 0 1 .9 8 0 .00 1.46 1 .68 1.53
1995 0 .48 1.41 2 .33 0 .00 1.46 0 .00  0 .0 0 2 .1 0 0 .00 1.50 1.75 1.59
1996 0 .4 7 1.44 2 .3 9 0 .00 1.45 0 .0 0  0 .00 2.21 0 .00 1.54 1.82 1.64
1997 0 .4 7 1 .48 2 .4 8 0 .00 1.45 0 .0 0  0 .00 2 .3 5 0 .00 1 .59 1.91 1.70
1998 0 .4 6 1 .52 2 .55 0 .00 1.44 0 .0 0  0 .00 2 .4 7 0 .00 1.63 1 .98 1 .76
1999 0 .46 1 .56 2 .6 4 0 .00 1.45 0 .0 0  0 .00 2 .6 2 0 .0 0 1.69 2 .0 7 1.83
2000 0 .4 6 1.60 2.71 0 .0 0 1.45 0 .0 0  0 .00 2 .7 5 0 .0 0 1.74 2 .15 1.88

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consumpt
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE FOOD CONTAINERS MARKET

LDPEdc HOPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 418 833 128 0 802 0 0 64 0 2245 17 2262
1986 548 787 224 0 794 0 0 40 0 2393 39 2433

1987 551 884 186 0 843 0 0 50 0 2516 40 2556
1988 571 951 187 0 884 0 0 57 0 2651 47 2699
1989 593 1012 187 0 918 0 0 63 0 2775 54 2829
1990 609 1064 185 0 945 0 0 70 0 2874 61 2936
1991 636 1108 199 0 973 0 0 76 0 2994 71 3066
1992 666 1158 215 0 1006 0 0 82 0 3128 84 3213
1993 701 1206 231 0 1038 0 0 88 0 3266 101 3368
1994 .  732 1249 245 0 1066 0 0 94 0 3389 120 3509
1995 760 1284 259 0 1089 0 0 99 0 3493 141 3634
1996 787 1318 272 0 1111 0 0 104 0 3594 165 3759
1997 818 1359 286 0 1139 0 0 109 0 3713 193 3906
1998 843 1390 298 0 1160 0 0 114 0 3808 226 4034
1999 875 1430 312 0 1188 0 0 119 0 3926 264 4191
2000 901 1462 324 0 1210 0 0 123 0 4023 306 4329

AS PERCENT OF TOTAL FOR EACH YEAR

1985 18.48 36 .83 5 .66 0 .00 35 .46 0 .0 0  0 .00 2 .83 0 .0 0 99.25 0 .75 100
1986 22.54 32.35 9.21 0 .00 32 .63 0 .0 0  0 .00 1.64 0 .0 0 9 8 .37 1.63 100

1987 21 .58 34 .60 7 .2 7 0 .0 0 33 .00 0 .0 0  0 .00 1.95 0 .0 0 9 8 .40 1.60 100
1988 2 1 .17 35.25 6 .9 6 0 .0 0 32 .75 0 .0 0  0 .00 2.11 0 .0 0 9 8 .24 1 .76 100
1989 20 .97 35 .77 6 .63 0 .00 32 .46 0 .00  0 .00 2 .26 0 .0 0 98 .09 1.91 100
1990 20 .76 36.25 6.31 0 .0 0 32 .19 0 .0 0  0 .00 2 .40 0 .0 0 97 .92 2 .0 8 100
1991 20 .76 36 .16 6.51 0 .00 31.74 0 .0 0  0 .00 2 .49 0 .0 0 9 7 .66 2 .34 100
1992 20.75 36.04 6 .70 0 .00 31.31 0 .0 0  0 .00 2 .5 6 0 .0 0 9 7 .37 2 .63 100
1993 20.82 35.82 6 .86 0 .00 30 .84 0 .0 0  0 .00 2 .63 0 .0 0 96 .98 3 .0 2 100
1994 2 0 .88 35.60 7.01 0 .00 30 .40 0 .0 0  0 .00 2 .6 8 0 .0 0 9 6 .57 3 .4 3 100
1995 20 .92 35.35 7.13 0 .00 29 .98 0 .0 0  0 .00 2 .73 0 .0 0 96.11 3 .8 9 100
1996 20.94 35 .08 7.25 0 .0 0 29 .57 0 .0 0  0 .00 2 .78 0 .0 0 95.61 4 .3 9 100
1997 20.95 34.80 7 .34 0 .00 29 .17 0 .0 0  0 .00 2.81 0 .0 0 9 5 .06 4 .94 100
1998 20 .92 34 .47 7.41 0 .00 28.76 0 .0 0  0 .00 2 .83 0 .0 0 94 .40 5 .60 100
1999 20 .88 34.14 7 .46 0 .00 28 .36 0 .0 0  0 .00 2.85 0 .0 0 93 .69 6.31 100
2000 20.81 33 .78 7 .50 0 .00 27 .96 0 .0 0  0 .00 2 .8 6 0 .0 0 92.91 7 .09 100

INDEX 1986 = 1.00

1985 0 .7 6 1.06 0 .5 7 0 .00 1.01 0 .0 0  0 .00 1.60 0 .0 0 0 .9 4 0 .43 0 .93
1986 1.00 1.00 1.00 0 .00 1.00 0 .0 0  0 .00 1.00 0 .0 0 1 .00 1.00 1.00

1987 1.01 1.12 0 .83 0 .0 0 1.06 0 .0 0  0 .00 1.25 0 .0 0 1.05 1.03 1.05
1988 1.04 1.21 0.84 0 .00 1.11 0 .0 0  0 .00 1.42 0 .0 0 1.11 1.20 1.11
1989 1 .08 1.29 0.84 0 .00 1.16 0 .0 0  0 .00 1.60 0 .0 0 1 .16 1.36 1.16
1990 1.11 1.35 0.83 0 .0 0 1 .19 0 .0 0  0 .00 1.76 0 .0 0 1.20 1.54 1.21
1991 1.16 1.41 0.89 0 .00 1.23 0 .0 0  0 .0 0 1.91 0 .0 0 1.25 1.80 1.26
1992 1.22 1 .47 0.96 0 .00 1 .27 0 .0 0  0 .00 2 .06 0 .0 0 1.31 2 .13 1.32
1993 1.28 1.53 1.03 0 .00 1.31 0 .0 0  0 .00 2.21 0 .0 0 1.36 2 .56 1.38
1994 1.34 1.59 1.10 0 .00 1.34 0 .00  0 .00 2 .36 0 .0 0 1 .42 3 .03 1.44
1995 1.39 1.63 1.16 0 .0 0 1 .37 0 .0 0  0 .00 2 .48 0 .00 1.46 3 .5 7 1 .49
1996 1.44 1.68 1.22 0 .00 1.40 0 .0 0  0 .00 2.61 0 .0 0 1.50 4 .1 6 1.55
1997 1 .4 9 1.73 1.28 0.00 1.44 0 .0 0  0 .00 2 .74 0 .0 0 1.55 4 .8 7 1.61
1998 1.54 1 .77 1.33 0 .0 0 1.46 0 .0 0  0 .00 2 .86 0 .0 0 1.59 5 .70 1.66
1999 1.60 1.82 1.40 0 .00 1.50 0 .0 0  0 .00 2 .99 0 .0 0 1.64 6 .6 6 1.72
2000 1.64 1.86 1.45 0 .0 0 1 .52 0 .0 0  0 .00 3 .1 0 0 .0 0 1 .68 7 .74 1 .78

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consump
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE FLEXIBLE PACKAGING MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 4791 402 419 0 148 0 0 218 0 5978 190 6168
1986 4926 437 379 0 150 0 0 191 0 6083 20 6104

1987 5265 492 443 0 177 0 0 224 0 6603 103 6706
1988 5452 542 486 0 198 0 0 238 0 6917 137 7055
1989 5611 583 523 0 215 0 0 248 0 7181 169 7351
1990 5712 617 555 0 230 0 0 257 0 7374 201 7575
1991 5774 649 580 0 241 0 0 258 0 7503 212 7715
1992 5882 685 609 0 255 0 0 261 0 7693 225 7919
1993 6069 724 644 0 269 0 0 265 0 7973 246 8220
1994 6186 756 671 0 281 0 0 267 0 8162 264 8427
1995 6240 779 692 0 290 0 0 266 0 8269 281 8550
1996 6297 802 714 0 299 0 0 265 0 8379 298 8678
1997 6433 834 745 0 311 0 0 268 0 8592 319 8912
1998 6482 855 766 0 319 0 0 267 0 8690 342 9033
1999 6622 887 798 0 331 0 0 270 0 8910 369 9279
2000 6678 908 820 0 339 0 0 269 0 9016 393 9410

AS PERCENT OF TOTAL FOR EACH YEAR

1985 77.68 6 .5 2 6 .7 9 0 .00 2 .40 0 .0 0  0 .0 0 3 .5 3 0 .00 96 .92 3 .0 8 100
1986 80.71 7 .1 6 6.21 0 .00 2 .46 0 .0 0  0 .0 0 3 .1 3 0 .0 0 99 .66 0 .3 4 100

1987 78.51 7 .34 6.61 0 .00 2.65 0 .0 0  0 .0 0 3 .3 5 0 .00 98 .46 1 .54 100
1988 77 .28 7 .6 9 6 .8 9 0 .00 2.81 0 .0 0  0 .0 0 3 .3 8 0 .00 98.05 1 .95 100
1989 76.33 7 .9 4 7 .12 0 .0 0 2 .93 0 .0 0  0 .0 0 3 .3 9 0 .00 97 .70 2 .3 0 100
1990 75.41 8 .1 6 7 .34 0 .0 0 3 .04 0 .0 0  0 .0 0 3 .4 0 0 .00 97 .34 2 .6 6 100
1991 74.84 8 .4 2 7 .52 0 .00 3 .13 0 .0 0  0 .00 3 .3 5 0 .00 97.25 2 .75 100
1992 74 .28 8 .6 5 7 .7 0 0 .00 3 .22 0 .0 0  0 .00 3 .3 0 0 .00 97.15 2 .8 5 100
1993 73.83 8 .8 2 7 .83 0 .00 3 .2 8 0 .0 0  0 .00 3 .2 3 0 .00 97 .00 3 .0 0 100
1994 73.41 8 .9 7 7 .9 7 0 .00 3 .34 0 .0 0  0 .00 3 .1 7 0 .00 9 6 .86 3 .1 4 100
1995 72 .97 9.11 8 .1 0 0 .00 3 .40 0 .0 0  0 .00 3 .1 2 0 .00 96 .70 3 .3 0 100
1996 72 .57 9 .2 4 8 .2 4 0 .00 3 .45 0 .0 0  0 .00 3 .0 6 0.00 96 .56 3 .4 4 100
1997 72 .19 9 .3 6 8 .3 6 0 .0 0 3 .4 9 0 .0 0  0 .0 0 3 .01 0 .00 96.41 3 .5 9 100
1998 71.76 9 .4 7 8 .4 8 0.00 3 .53 0 .0 0  0 .0 0 2 .9 6 0 .00 96.21 3 .7 9 100
1999 71 .37 9 .5 6 8 .6 0 0 .00 3 .5 7 0 .0 0  0 .0 0 2.91 0 .00 96 .02 3 .9 8 100
2000 70 .97 9 .6 5 8 .7 2 0 .00 3.61 0 .0 0  0 .0 0 2 .8 7 0 .00 95.81 4 .1 9 100

INDEX 1986 * 1.00

1985 0 .9 7 0 .9 2 1.11 0 .00 0 .99 0 .0 0  0 .00 1.14 0 .0 0 0 .9 8 9 .1 8 1.01
1986 1.00 1.00 1.00 0.00 1.00 0 .0 0  0 .00 1 .00 0 .0 0 1.00 1 .00 1.00

1987 1 .07 1.13 1 .17 0 .00 1.19 0 .0 0  0 .00 1 .18 0 .0 0 1 .09 5 .0 0 1.10
1988 1.11 1.24 1.28 0 .00 1.32 0 .0 0  0 .00 1.25 0 .00 1 .14 6 .6 4 1 .16
1989 1.14 1.34 1.38 0 .00 1.43 0 .0 0  0 .00 1.30 0 .0 0 1 .18 8 .1 9 1.20
1990 1.16 1.41 1 .4 7 0 .00 1.53 0 .0 0  0 .0 0 1.35 0 .00 1.21 9 .7 2 1.24
1991 1.17 1 .49 1 .53 0 .00 1.61 0 .0 0  0 .0 0 1.35 0 .00 1.23 10.24 1.26
1992 1.19 1 .57 1.61 0 .00 1.70 0 .0 0  0 .0 0 1 .37 0 .00 1.26 10.90 1.30
1993 1.23 1 .66 1.70 0 .00 1.80 0 .0 0  0 .0 0 1 .39 0 .00 1.31 11.93 1.35
1994 1 .2 6 1 .73 1 .7 7 0 .0 0 1.88 0 .0 0  0 .0 0 1 .40 0 .0 0 1 .34 12 .78 1 .38
1995 1 .27 1.78 1.83 0 .00 1.94 0 .0 0  0 .0 0 1 .39 0 .00 1.36 13.62 1.40
1996 1.28 1 .84 1 .89 0 .00 1.99 0 .0 0  0 .00 1 .3 9 0 .00 1 .38 14.43 1.42
1997 1.31 1.91 1 .9 7 0 .00 2 .08 0 .0 0  0 .00 1 .40 0 .00 1.41 15.45 1.46
1998 1.32 1 .96 2 .02 0 .00 2.13 0 .0 0  0 .00 1 .40 0 .00 1.43 16.56 1.48
1999 1.34 2 .0 3 2.11 0 .00 2.21 0 .0 0  0 .00 1.41 0 .0 0 1 .46 17.85 1.52
2000 1.36 2 .0 8 2 .1 6 0 .00 2 .26 0 .0 0  0 .00 1.41 0 .0 0 1 .48 19.03 1.54

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consumpt
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE ALL OTHER PACKAGING MARKET

LDPEdc HOPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 717 998 352 0 294 0 0 128 0 2502 139 2641
1986 715 982 435 0 361 0 0 80 0 2566 87 2654

1987 893 1154 487 0 352 0 0 97 0 2983 125 3108
1988 992 1353 545 0 362 0 0 106 0 3389 133 3522
1989 1087 1531 590 0 360 0 0 112 0 3724 148 3873
1990 1166 1698 627 0 353 0 0 116 0 4021 161 4182
1991 1213 1876 666 0 354 0 0 117 0 4308 161 4470
1992 1273 2085 712 0 359 0 0 118 0 4654 164 4818
1993 1356 2314 763 0 365 0 0 121 0 5032 180 5213
1994 1426 2534 808 0 368 0 0 122 0 5378 193 5572
1995 1478 2730 845 0 368 0 0 121 0 5670 206 5876
1996 1531 2932 882 0 368 0 0 121 0 5969 218 6187
1997 1605 3178 931 0 373 0 0 123 0 6353 235 6588
1998 1663 3398 972 0 375 0 0 123 0 6682 253 6935
1999 1744 3667 1026 0 382 0 0 125 0 7104 275 7380
2000 179 7 3883 1065 0 384 0 0 126 0 7421 294 7716

AS PERCENT OF TOTAL FOR EACH YEAR

1985 27.15 3 7 .78 13.32 0.00 11.13 0 .0 0  0 .00 4 .85 0 .0 0 94 .73 5 .2 7 100
1986 26 .96 3 7 .00 16.39 0 .00 13.60 0 .0 0  0 .00 3.01 0 .0 0 96 .70 3 .3 0 100

1987 28.75 37 .14 15.67 0 .00 11.35 0 .0 0  0 .00 3 .1 5 0 .0 0 9 5 .95 4 .05 100
1988 28 .16 38 .43 15.48 0 .00 10.28 0 .0 0  0 .0 0 3.01 0 .0 0 96.21 3 .7 9 100
1989 28 .07 3 9 .54 15.24 0 .00 9.31 0 .0 0  0 .00 2 .8 9 0 .0 0 9 6 .17 3 .8 3 100
1990 27 .89 40.61 15.00 0 .00 8 .45 0 .0 0  0 .00 2 .7 9 0 .0 0 9 6 .15 3 .85 100
1991 27.15 41 .98 14.90 0 .00 7 .92 0 .0 0  0 .00 2 .62 0 .0 0 9 6 .38 3 .6 2 100
1992 26.43 4 3 .28 14.79 0 .00 7 .45 0 .0 0  0 .00 2 .4 7 0 .0 0 9 6 .5 9 3.41 100
1993 26.02 44.41 14.65 0 .00 7.01 0 .0 0  0 .00 2 .32 0 .00 96 .54 3 .4 6 100
1994 25.60 4 5 .4 7 14.51 0.00 6 .6 2 0 .0 0  0 .0 0 2 .1 9 0 .0 0 96 .52 3 .4 8 100
1995 25 .16 46 .46 14.38 0 .00 6 .2 7 0 .0 0  0 .00 2 .0 7 0 .0 0 96 .49 3.51 100
1996 24.75 4 7 .39 14.26 0 .00 5 .9 6 0 .00  0 .00 1 .97 0 .0 0 9 6 .4 7 3 .5 3 100
1997 24 .37 48 .24 14.14 0.00 5 .6 7 0 .0 0  0 .0 0 1 .87 0 .0 0 96 .43 3 .5 7 100
1998 23 .98 4 9 .00 14.02 0 .00 5 .42 0 .0 0  0 .0 0 1 .79 0 .0 0 96 .35 3 .6 5 100
1999 23.64 49 .70 13.91 0 .00 5 .1 9 0 .0 0  0 .00 1.71 0 .0 0 9 6 .27 3 .7 3 100
2000 23 .30 50 .33 13.81 0 .00 4 .9 8 0 .0 0  0 .00 1.63 0 .0 0 9 6 .19 3.81 100

INDEX 1986 = 1 .00

1985 1 .00 1.02 0.81 0 .00 0.81 0 .0 0  0 .00 1.60 0 .00 0 .9 7 1 .59 1.00
1986 1.00 1.00 1.00 0 .00 1.00 0 .0 0  0 .00 1.00 0 .0 0 1 .00 1.00 1.00

1987 1.25 1 .18 1.12 0 .00 0 .9 8 0 .0 0  0 .00 1.22 0 .00 1 .16 1 .44 1 .17
1988 1 .39 1 .38 1.25 0 .00 1.00 0 .0 0  0 .0 0 1 .33 0 .0 0 1 .32 1 .53 1.33
1989 1.52 1 .56 1.36 0 .00 1.00 0 .0 0  0 .00 1 .40 0 .00 1 .45 1.70 1.46
1990 1.63 1.73 1.44 0 .00 0 .9 8 0 .0 0  0 .00 1 .46 0 .0 0 1 .5 7 1.84 1.58
1991 1 .70 1.91 1.53 0 .00 0 .98 0 .0 0  0 .00 1.46 0 .00 1 .68 1.85 1 .68
1992 1 .78 2 .1 2 1.64 0 .00 0 .9 9 0 .0 0  0 .0 0 1 .49 0 .0 0 1.81 1 .88 1.82
1993 1.90 2 .3 6 1.76 0 .00 1.01 0 .0 0  0 .00 1.51 0 .0 0 1 .96 2 .0 6 1 .96
1994 1.99 2 .5 8 1 .86 0 .00 1 .02 0 .0 0  0 .00 1.53 0 .00 2 .1 0 2.21 2.10
1995 2 .0 7 2 .7 8 1 .94 0 .00 1 .02 0 .0 0  0 .0 0 1.52 0 .0 0 2 .21 2 .3 6 2.21
1996 2 .14 2 .9 9 2 .03 0 .00 1 .02 0 .0 0  0 .00 1 .52 0 .0 0 2 .3 3 2 .5 0 2.33
1997 2 .24 3 .2 4 2.14 0 .00 1.04 0 .0 0  0 .00 1.54 0 .0 0 2 .4 8 2 .6 9 2 .48
1998 2 .3 2 3 .4 6 2 .24 0 .0 0 1.04 0 .0 0  0 .00 1.55 0 .00 2 .6 0 2 .8 9 2.61
1999 2 .44 3 .7 3 2 .3 6 0 .00 1 .06 0 .0 0  0 .00 1 .57 0 .00 2 .7 7 3 .1 5 2 .7 8
2000 2.51 3 .9 6 2.45 0 .00 1 .06 0 .0 0  0 .0 0 1 .58 0 .00 2 .8 9 3 .3 6 2.91

LDPEdc forecasts have been adjusted fo r the (town-gaging e ffects of projected sales of Linear Low - LDPEdc 3 domestic consumpt
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1 9/2/87 DCI iqxlate with fixes
THERMOPLASTIC RESINS SOLD TO THE BUILDING AND CONSTRUCTION MARKET

; LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 I 327 546 0 134 449 0 0 4198 797 6451 102 6553
1986 195 522 0 133 418 0 0 4711 105 6084 96 6181

1987 269 617 0 135 443 0 0 4683 196 6345 258 6603
1988 301 662 0 132 460 0 0 5011 214 6783 354 7137
1989 334 716 0 130 482 0 0 5279 237 7181 433 7615
1990 367 770 0 130 502 0 0 5503 262 7535 510 8046
1991 379 798 0 126 516 0 0 5814 256 7890 554 8445
1992 401 840 0 124 537 0 0 6298 255 8457 618 9076
1993 428 891 0 124 565 0 0 6665 256 8930 668 9598
1994 446 928 0 122 584 0 0 7007 253 9343 717 10060
1995 457 951 0 119 593 0 0 7274 247 9643 763 10406
1996 471 976 0 116 603 0 0 7588 242 9998 812 10811
1997 499 1024 0 116 627 0 0 8203 242 10713 897 11610
1998 520 1066 0 115 648 0 0 8532 242 11125 953 12079
1999 546 1110 0 114 670 0 0 8919 241 11603 1016 12620
2000 563 1143 0 112 685 

AS PERCENT OF

0 0 

TOTAL FOR EACH YEAR

9295 238 12039 1082 13122

1985 4 .9 9 8 .3 3 0 .00 2 .0 4 6.85 0 .0 0  0 .00 6 4 .06 12.16 98.44 1 .56 100
1986 3 .1 6 8 .4 5 0 .0 0 2 .15 6 .7 6 0 .0 0  0 .0 0 76 .22 1 .70 98 .43 1 .5 7 100

1987 4 .0 8 9 .3 4 0 .0 0 2 .04 6 .7 2 0 .0 0  0 .00 70.93 2 .9 8 96 .09 3.91 100
1988 4 .2 3 9 .2 9 0 .0 0 1.85 6 .45 0 .0 0  0 .00 70.21 3 .01 95.04 4 .9 6 100
1989 4 .4 0 9 .41 0 .00 1 .72 6 .33 0 .0 0  0 .00 69 .33 3.11 94 .30 5 .7 0 100
1990 4 .5 6 9 .5 8 0 .0 0 1.62 6 .25 0 .0 0  0 .0 0 6 8 .40 3 .2 6 93 .66 6 .3 4 100
1991 4 .4 9 9 .4 6 0 .0 0 1.50 6.11 0 .0 0  0 .0 0 68 .85 3 .0 3 93 .43 6 .5 7 100
1992 4 .4 2 9 .2 6 0 .0 0 1 .38 5 .92 0 .0 0  0 .00 6 9 .39 2.81 93 .18 6 .8 2 100
1993 4 .4 6 9 .2 8 0 .0 0 1.30 5 .8 9 0 .0 0  0 .00 69 .44 2 .6 7 93 .04 6 .9 6 100
1994 4 .4 3 9 .2 3 0 .00 1 .22 5.81 0 .0 0  0 .0 0 69 .65 2 .5 2 92 .87 7 .1 3 100
1995 4 .4 0 9 .1 4 0 .0 0 1.15 5 .70 0 .0 0  0 .0 0 69 .90 2 .3 8 92 .67 7 .3 3 100
1996 4 .3 6 9 .0 3 0 .00 1 .07 5 .58 0 .0 0  0 .00 70 .19 2 .2 4 92 .48 7 .5 2 100
1997 4 .3 0 8 .8 2 0 .0 0 1 .00 5 .40 0 .0 0  0 .0 0 70 .66 2 .0 9 9 2 .27 7 .7 3 100
1998 4.31 8 .8 3 0 .0 0 0 .95 5 .3 7 0 .0 0  0 .00 70 .64 2 .0 0 92 .10 7 .9 0 100
1999 4 .3 3 8 .8 0 0 .00 0.91 5 .32 0 .0 0  0 .00 70 .67 1.92 91.95 8 .0 5 100
2000 4 .2 9 8 .72 0 .0 0 0 .8 6

INDEX

5 .2 2  

1986 c

0 .0 0  0 .0 0  

1.00

70 .84 1.82 91.75 8 .2 5 100

1985 1.68 1.05 0 .0 0 1.01 1 .07 0 .0 0  0 .00 0 .8 9 7 .5 9 1 .06 1.05 1 .06
1986 1.00 1.00 0 .00 1.00 1.00 0 .0 0  0 .00 1 .00 1 .00 1 .00 1.00 1.00

1987 1.38 1.18 0 .0 0 1 .02 1.06 0 .0 0  0 .00 0 .9 9 1 .87 1.04 2 .6 6 1 .07
1988 1.55 1 .27 0 .0 0 0 .9 9 1.10 0 .0 0  0 .00 1 .0 6 2 .0 4 1.11 3 .6 5 1.15
1989 1.71 1 .37 0 .0 0 0 .9 8 1.15 0 .0 0  0 .00 1.12 2 .2 6 1 .18 4 .4 8 1.23
1990 1.88 1.48 0 .0 0 0 .9 8 1.20 0 .0 0  0 .00 1 .1 7 2 .4 9 1.24 5 .2 7 1.30
1991 1.94 1.53 0 .00 0 .95 1.23 0 .0 0  0 .0 0 1 .23 2 .4 4 1 .30 5 .7 2 1 .37
1992 2 .0 6 1.61 0 .0 0 0 .94 1.29 0 .0 0  0 .0 0 1 .34 2 .4 3 1 .39 6 .3 8 1 .47
1993 2 .1 9 1.71 0 .0 0 0 .94 1.35 0 .0 0  0 .0 0 1.41 2 .4 4 1 .47 6 .8 9 1.55
1994 2 .2 9 1.78 0 .0 0 0 .9 2 1.40 0 .0 0  0 .00 1 .49 2 .4 2 1.54 7 .4 0 1 .63
1995 2 .35 1.82 0 .0 0 0 .9 0 1.42 0 .0 0  0 .0 0 1.54 2 .3 6 1 .59 7 .8 7 1 .68
1996 2.41 1 .8 7 0 .0 0 0 .8 7 1 .44 0 .0 0  0 .0 0 1.61 2.31 1 .64 8 .3 9 1.75
1997 2 .5 6 1.96 0 .00 0 .8 7 1.50 0 .0 0  0 .0 0 1 .74 2.31 1 .76 9 .2 6 1 .88 I
1998 2 .6 6 2 .04 0 .0 0 0 .8 7 1.55 0 .0 0  0 .0 0 1.81 2.31 1.83 9 .8 4 1.95 I
1999 2 .80 2 .13 0 .0 0 0 .8 6 1.60 0 .0 0  0 .0 0 1 .8 9 2 .3 0 1.91 10.48 2 .04 I
2000 2 .8 9 2 .1 9 0 .0 0 0 .85 1.64 0 .0 0  0 .00 1 .9 7 2 .2 7 1 .98 11.17 2 .1 2 I

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low * LDPEdc = domestic consunpt
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE PIPE,CONDUIT AND FITTINGS MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 48 493 0 0 3 0 0 3014 0 3558 140 3698
1986 30 494 0 0 5 0 0 3287 0 3816 178 3995

1987 33 512 0 0 4 0 0 3264 0 3814 139 3953
1988 35 554 0 0 3 0 0 3543 0 4136 128 4265
1989 37 584 0 0 3 0 0 3754 0 4379 113 4492
1990 38 607 0 0 3 0 0 3926 0 4574 96 4671
1991 38 632 0 0 3 0 0 4178 0 4851 87 4939
1992 39 676 0 0 3 O 0 4570 0 5289 82 5371
1993 39 698 0 0 3 0 0 4826 0 5567 78 5646
1994 40 720 0 0 3 0 0 5090 0 5854 74 5928
1995 39 733 0 0 3 0 0 5308 0 6085 72 6157
1996 39 752 0 0 3 0 0 5568 0 6363 70 6433
1997 41 803 0 0 3 0 0 6079 0 6927 72 7000
1998 41 816 0 0 3 0 0 6319 0 7179 76 7256
1999 41 833 0 0 3 0 0 6602 0 7480 80 7561
2000 41 853 0 0 3 0 0 6911 0 7809 87 7896

AS PERCENT OF TOTAL FOR EACH YEAR

1985 1.30 13.33 0 .00 0.00 0 .0 8 0 .0 0  0 .00 81 .50 0 .0 0 96.21 3 .7 9 100
1986 0 .7 7 12 .36 0 .00 0 .00 0 .13 0 .0 0  0 .00 82 .27 0 .00 95 .53 4 .4 7 100

1987 0 .85 12.95 0 .0 0 0 .00 0 .10 0 .0 0  0 .00 82 .57 0 .0 0 9 6 .48 3 .5 2 100
1988 0 .84 12 .99 0 .00 0 .00 0 .09 0 .0 0  0 .00 83 .07 0 .0 0 96 .99 3.01 100
1989 0 .8 3 13.00 0 .00 0 .00 0 .0 8 0 .0 0  0 .0 0 83 .57 0 .0 0 9 7 .48 2 .5 2 100
1990 0.81 12.99 0 .0 0 0 .0 0 0 .0 7 0 .0 0  0 .0 0 8 4 .06 0 .0 0 97 .94 2 .0 6 100
1991 0 .7 7 12.80 0 .00 0 .00 0 .0 7 0 .0 0  0 .00 84.59 0 .00 9 8 .22 1.78 100
1992 0 .7 4 12.59 0 .00 0 .00 0 .0 6 0 .0 0  0 .00 85.08 0 .00 98 .46 1 .54 100
1993 0.71 1 2 .37 0 .0 0 0 .00 0 .0 6 0 .0 0  0 .00 8 5 .48 0 .0 0 98.61 1.39 100
1994 0 .6 8 12.14 0 .0 0 0 .00 0 .05 0 .0 0  0 .00 85 .87 0 .00 98 .74 1 .26 100
1995 0 .6 5 11.92 0 .00 0 .00 0.05 0 .0 0  0 .00 86.21 0 .0 0 9 8 .83 1 .17 100
1996 0 .6 2 11.69 0 .0 0 0 .00 0 .05 0 .0 0  0 .0 0 86.55 0 .0 0 98.91 1 .09 100
1997 0 .5 9 11.47 0 .0 0 0 .00 0 .05 0 .0 0  0 .0 0 86.85 0 .0 0 9 8 .97 1 .03 100
1998 0 .5 7 11.25 0 .00 0 .00 0 .04 0 .0 0  0 .00 87 .09 0 .0 0 98 .95 1.05 100
1999 0 .5 5 11 .03 0 .0 0 0 .00 0 .04 0 .0 0  0 .00 87.32 0 .00 98 .93 1 .07 100
2000 0 .5 3 10.81 0 .00 0 .00 0 .04 0 .0 0  0 .00 87 .52 0 .0 0 98 .89 1.11 100

INDEX 1986 * 1 .00

1985 1 .56 1 .00 0 .00 0 .00 0 .6 0 0 .0 0  0 .0 0 0 .92 0 .00 0 .9 3 0 .7 8 0 .93
1986 1 .00 1 .00 0 .00 0 .00 1.00 0 .0 0  0 .00 1.00 0 .0 0 1 .00 1 .00 1.00

1987 1.10 1 .04 0 .0 0 0.00 0 .7 9 0 .0 0  0 .00 0 .9 9 0 .00 1.00 0 .7 8 0 .99
1988 1 .1 7 1 .12 0 .0 0 0 .00 0 .7 7 0 .0 0  0 .00 1 .08 0 .00 1 .08 0 .7 2 1.07
1989 1.21 1 .18 0 .0 0 0 .00 0.71 0 .0 0  0 .00 1.14 0 .0 0 1.15 0 .63 1.12
1990 1 .24 1 .23 0 .0 0 0 .0 0 0.65 0 .0 0  0 .0 0 1 .19 0 .0 0 1 .20 0 .5 4 1 .17
1991 1.24 1 .2 8 0 .0 0 0 .00 0 .65 0 .0 0  0 .0 0 1 .27 0 .0 0 1 .2 7 0 .4 9 1.24
1992 1 .29 1 .3 7 0 .0 0 0 .0 0 0 .66 0 .0 0  0 .0 0 1.39 0 .00 1 .39 0 .4 6 1.34
1993 1 .30 1.41 0 .0 0 0 .00 0 .65 0 .0 0  0 .00 1 .47 0 .0 0 1 .46 0 .4 4 1.41
1994 1.30 1 .46 0 .00 0 .00 0 .65 0 .0 0  0 .0 0 1.55 0 .00 1.53 0 .42 1.48
1995 1.30 1 .49 0 .0 0 0 .00 0.63 0 .0 0  0 .00 1.62 0 .00 1 .59 0 .4 0 1.54
1996 1.30 1 .52 0 .0 0 0 .00 0 .63 0 .0 0  0 .00 1 .69 0 .00 1 .67 0 .3 9 1.61
1997 1.36 1 .63 0 .00 0 .00 0 .65 0 .0 0  0 .00 1.85 0 .0 0 1 .82 0.41 1.75
1998 1.35 1.65 0 .00 0 .00 0 .63 0 .0 0  0 .00 1.92 0 .0 0 1 .88 0 .43 1.82
1999 1.35 1 .69 0 .0 0 0 .0 0 0 .63 0 .0 0  0 .0 0 2.01 0 .0 0 1 .96 0 .45 1.89
2000 1.36 1 .73 0 .0 0 0 .00 0 .62 0 .0 0  0 .00 2 .10 0 .00 2 .05 0 .4 9 1.98

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects  of projected sales of Linear Low - LDPEdc = domestic consumpt
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE MATERIALS FOR ALL STRUCTURES MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 129 0 0 0 416 0 0 875 0 1420 495 1915
1986 67 0 0 0 353 0 0 1087 0 1507 131 1638

1987 100 0 0 0 389 0 0 1071 0 1561 479 2040
1988 112 0 0 0 408 0 0 1091 0 1612 603 2215
1989 126 0 0 0 432 0 0 1125 0 1684 742 2426
1990 140 0 0 0 456 0 0 1156 0 1753 887 2641
1991 145 0 0 0 470 0 0 1190 0 1806 941 2748
1992 152 0 0 0 490 0 O 1242 0 1885 1010 2895
1993 163 0 0 0 517 0 0 1311 0 1992 1095 3088
1994 171 0 0 0 536 0 0 1360 0 2067 1166 3233
1995 176 0 0 0 545 0 0 1385 0 2107 1218 3325
1996 181 0 0 0 556 0 0 1414 0 2151 1272 3424
1997 191 0 0 0 578 0 0 1472 0 2241 1354 3596
1998 200 0 0 0 599 0 0 1527 0 2327 1437 3765
1999 209 0 0 0 621 0 0 1583 0 2414 1522 3936
2000 217 0 0 0 636 0 0 1622 0 2475 1593 4068

AS PERCENT OF TOTAL FOR EACH YEAR

1985 6 .7 4 0 .00 0 .0 0 0 .0 0 21.72 0 .0 0  0 .0 0 45 .69 0 .0 0 74.14 25 .86 100
1986 4.11 0 .0 0 0 .0 0 0 .0 0 21.55 0 .0 0  0 .00 66 .34 0 .0 0 92 .00 8 .0 0 100

1987 4 .9 2 0 .0 0 0 .0 0 0 .0 0 19.09 0 .0 0  0 .0 0 52 .49 0 .0 0 76 .50 23.50 100
1988 5 .0 7 0 .0 0 0 .0 0 0 .0 0 18.43 0 .0 0  0 .0 0 4 9 .2 7 0 .0 0 72 .77 27.23 100
1989 5.21 0 .0 0 0 .0 0 0 .0 0 17.83 0 .0 0  0 .0 0 46 .38 0 .0 0 69.42 30 .58 100
1990 5 .33 0 .0 0 0 .00 0 .00 17.30 0 .0 0  0 .00 43 .76 0 .0 0 66 .39 33.61 100
1991 5 .30 0 .0 0 0 .00 0 .0 0 17.11 0 .0 0  0 .00 43 .33 0 .00 65.74 34 .26 100
1992 5 .2 8 0 .0 0 0 .0 0 0 .0 0 16.93 0 .0 0  0 .00 42.91 0 .00 65.12 34 .88 100
1993 5 .2 9 0 .0 0 0 .0 0 0 .0 0 16.75 0 .0 0  0 .0 0 42 .48 0 .00 64.51 35 .49 100
1994 5 .3 0 0 .0 0 0 .0 0 0 .0 0 16.58 0 .00  0 .00 4 2 .0 7 0 .0 0 63.94 36 .06 100
1995 5 .2 9 0 .0 0 0 .00 0 .0 0 16.41 0 .0 0  0 .00 4 1 .67 0 .00 63 .37 36.63 100
1996 5 .3 0 0 .0 0 0 .0 0 0 .0 0 16.25 0 .0 0  0 .00 41 .30 0 .00 62 .84 37 .16 100
1997 5.31 0 .0 0 0 .0 0 0 .00 16.09 0 .0 0  0 .00 40 .94 0 .00 62 .34 37 .66 100
1998 5 .3 2 0 .0 0 0 .0 0 0 .0 0 15.93 0 .0 0  0 .0 0 4 0 .57 0 .0 0 61.82 38 .18 100
1999 5 .3 3 0 .0 0 0 .0 0 0 .00 15.78 0 .0 0  0 .00 40 .22 0 .0 0 61.33 38 .67 100
2000 5 .3 3 0 .0 0 0 .0 0 0 .0 0 15.64 0 .0 0  0 .00 39 .88 0 .0 0 60.85 39.15 100

INDEX 1986 * 1.00

1985 1.91 0 .00 0 .0 0 0 .00 1.18 0 .0 0  0 .0 0 0 .8 0 0 .00 0 .94 3 .7 8 1.17
1986 1.00 0 .00 0 .0 0 0 .0 0 1.00 0 .0 0  0 .00 1 .00 0 .0 0 1.00 1.00 1.00

1987 1.49 0 .0 0 0 .0 0 0 .0 0 1.10 0 .0 0  0 .00 0 .9 9 0 .00 1.04 3 .6 6 1.25
1988 1.67 0 .0 0 0 .0 0 0 .00 1.16 0 .0 0  0 .00 1 .00 0 .0 0 1 .07 4 .6 0 1.35
1989 1.88 0 .0 0 0 .0 0 0 .0 0 1 .23 0 .0 0  0 .0 0 1 .04 0 .0 0 1.12 5 .6 6 1.48
1990 2 .0 9 0 .0 0 0 .0 0 0 .0 0 1.29 0 .0 0  0 .0 0 1 .06 0 .0 0 1.16 6 .7 7 1.61
1991 2 .1 6 0 .0 0 0 .0 0 0 .0 0 1.33 0 .0 0  0 .0 0 1.10 0 .00 1.20 7 .1 8 1.68
1992 2 .2 7 0 .0 0 0 .0 0 0 .0 0 1.39 0 .0 0  0 .00 1.14 0 .00 1.25 7.71 1 .77
1993 2 .4 2 0 .00 0 .0 0 0 .0 0 1 .47 0 .0 0  0 .00 1.21 0 .0 0 1.32 8 .3 6 1.88
1994 2 .54 0 .00 0 .0 0 0 .0 0 1.52 0 .0 0  0 .00 1.25 0 .00 1 .37 8 .9 0 1 .97
1995 2.61 0 .0 0 0 .0 0 0 .0 0 1.55 0 .0 0  0 .0 0 1 .2 7 0 .00 1.40 9 .2 9 2 .03
1996 2 .6 9 0 .0 0 0 .0 0 0 .0 0 1.58 0 .0 0  0 .0 0 1 .30 0 .00 1.43 9.71 2 .09
1997 2.84 0 .0 0 0 .0 0 0 .0 0 1.64 0 .0 0  0 .00 1.35 0 .00 1.49 10.33 2 .19
1998 2 .9 7 0 .0 0 0 .0 0 0 .0 0 1.70 0 .0 0  0 .00 1.41 0 .00 1.54 10.97 2 .30
1999 3.11 0 .0 0 0 .0 0 0 .0 0 1.76 0 .0 0  0 .00 1 .46 0 .00 1 .60 11.62 2 .40
2000 3 .2 2 0 .0 0 0 .0 0 0 .0 0 1.80 0 .0 0  0 .0 0 1 .49 0 .0 0 1 .64 12.16 2 .4 8

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Lou - LDPEdc = domestic cons imp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE ALL OTHER BUILDING AND CONSTR MARKET

I1 _____ _
| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL |

1................
| 1985 | 150 0 0 0 30 0 0 309 0 489 450

........................I
939 j

j 1986 
i . . . . . . . . I 97 0 0 0 60 0 0 337 0 494 53 547 j
1................
| 1987 I 135 0 0 0 50 0 0 348 0 533 75 609 |
| 1988 I 153 0 0 0 48 0 0 376 0 578 77 656 j
| 1989 I 171 0 0 0 45 0 0 399 0 616 79 695
| 1990 j 188 0 0 0 42 0 0 420 0 651 81 733 |
j 1991 | 195 0 0 0 42 0 0 445 0 683 74 758 |
| 1992 | 209 0 0 0 43 0 0 485 0 738 70 808 |
j 1993 | 224 0 0 0 44 0 0 526 0 796 67 863 j
| 1994 j 234 0 0 0 44 0 0 556 0 836 62 898 |
j 1995 | 241 0 0 0 44 0 0 580 0 866 57 923
| 1996 | 250 0 0 0 44 0 0 606 0 900 52 953 j
| 1997 | 266 0 0 0 45 0 0 651 0 963 50 1014 j
| 1998 | 278 0 0 0 45 0 0 686 0 1010 47 1057 j
| 1999 j 295 0 0 0 46 0 0 733 0 1075 46 1122 |
| 2000 1 | 304 0 0 0 46 0 0 762 0 1112 43 1156 j 1
1
1 AS PERCENT OF TOTAL FOR EACH YEAR

1
1

| 1985 | 15.96 0.00 0.00 0.00 3.19 0.00 0.00 32.88 0.00 52.03 47.97 100 |
| 1986
I ............ j 17.74 0.00 0.00 0.00 10.96 0.00 0.00 61.58 0.00 90.28 9.72 100 I

| 1987 | 22.19 0.00 0.00 0.00 8.21 0.00 0.00 57.16 0.00 87.56 12.44 100 I
| 1988 | 23.44 0.00 0.00 0.00 7.39 0.00 0.00 57.33 0.00 88.16 11.84 100 I
| 1989 | 24.61 0.00 0.00 0.00 6.59 0.00 0.00 57.39 0.00 88.59 11.41 100 I
j 1990 | 25.68 0.00 0.00 0.00 5.80 0.00 0.00 57.35 0.00 88.83 11.17 100 1
j 1991 j 25.78 0.00 0.00 0.00 5.61 0.00 0.00 58.79 0.00 90.17 9.83 100 I
j 1992 | 25.88 0.00 0.00 0.00 5.41 0.00 0.00 60.04 0.00 91.32 8.68 100 I
j 1993 | 26.02 0.00 0.00 0.00 5.19 0.00 0.00 61.00 0.00 92.21 7.79 100 1
| 1994 | 26.13 0.00 0.00 0.00 5.00 0.00 0.00 61.94 0.00 93.06 6.94 100 I
| 1995 | 26.19 0.00 0.00 0.00 4.81 0.00 0.00 62.81 0.00 93.81 6.19 100 1
j 1996 j 26.24 0.00 0.00 0.00 4.63 0.00 0.00 63.61 0.00 94.48 5.52 100 I
j 1997 | 26.30 0.00 0.00 0.00 4.45 0.00 0.00 64.27 0.00 95.02 4.98 100 I
| 1998 | 26.32 0.00 0.00 0.00 4.29 0.00 0.00 64.87 0.00 95.48 4.52 100 I
| 1999 [ 26.34 0.00 0.00 0.00 4.13 0.00 0.00 65.39 0.00 95.86 4.14 100 1
| 2000 | 26.33 0.00 0.00 0.00 3.98 0.00 0.00 65.91 0.00 96.22 3.78 100 I
1
1j ..................

INDEX 1986 = 1.00
1
1

| 1985 | 1.54 0.00 0.00 0.00 0.50 0.00 0.00 0.92 0.00 0.99 8.47
1

1.72 I
j 19861........... j 1.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 I

| 1987 | 1.39 0.00 0.00 0.00 0.83 0.00 0.00 1.03 0.00 1.08 1.42 1.11 I
| 1988 | 1.58 0.00 0.00 0.00 0.81 0.00 0.00 1.12 0.00 1.17 1.46 1.20 I
| 1989 j 1.76 0.00 0.00 0.00 0.76 0.00 0.00 1.18 0.00 1.25 1.49 1.27 j
| 1990 | 1.94 0.00 0.00 0.00 0.71 0.00 0.00 1.25 0.00 1.32 1.54 1.34 j
| 1991 | 2.01 0.00 0.00 0.00 0.71 0.00 0.00 1.32 0.00 1.38 1.40 1.39 |
j 1992 | 2 .16 0.00 0.00 0.00 0.73 0.00 0.00 1.44 0.00 1.49 1.32 1.48 j
j 1993 j 2.32 0.00 0.00 0.00 0.75 0.00 0.00 1.56 0.00 1.61 1.26 1.58 |
| 1994 j 2.42 0.00 0.00 0.00 0.75 0.00 0.00 1.65 0.00 1.69 1.17 1.64 j
j 1995 | 2 .49 0.00 0.00 0,00 0.74 0.00 0.00 1.72 0.00 1.75 1.07 1.69 |
| 1996 j 2.58 0.00 0.00 0.00 0.74 0.00 0.00 1.80 0.00 1.82 0.99 1.74 j
j 1997 | 2.75 0.00 0.00 0.00 0.75 0.00 0.00 1.93 0.00 1.95 0.95 1.85 |
j 1998 j 2 .87 0.00 0.00 0.00 0.76 0.00 0.00 2.04 0.00 2.04 0.90 1.93 |
| 1999 | 3 .04 0.00 0.00 0.00 0.77 0.00 0.00 2.18 0.00 2.18 0.87 2.05 |
| 2000 | 3.14 0.00 0.00 0.00 0.77 0.00 0.00 2.26 0.00 2.25 0.82 2.11 |

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consunp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE ELECTRICAL/ELECTRONIC MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 403 153 273 241 309 0 67 479 343 2268 40 2308
1986 420 147 277 261 360 0 71 478 284 2298 7 2306

1987 432 161 284 268 361 0 80 458 315 2363 39 2403
1988 478 183 317 296 396 0 93 502 354 2623 71 2694
1989 489 193 329 305 404 0 101 503 372 2698 98 2797
1990 474 193 324 298 391 0 105 474 371 2632 102 2734
1991 465 193 325 296 387 0 108 466 368 2609 127 2737
1992 471 199 335 302 394 0 114 470 375 2662 148 2810
1993 491 208 352 315 409 0 123 483 390 2773 166 2939
1994 503 215 364 323 418 0 130 490 399 2845 192 3037
1995 503 217 368 324 418 0 135 488 400 2856 216 3073
1996 501 217 370 323 417 0 139 484 399 2854 241 3096
1997 515 225 383 332 428 0 147 492 409 2933 258 3192
1998 524 230 393 338 435 0 154 497 416 2990 279 3269
1999 545 240 410 352 451 0 165 512 431 3109 298 3407
2000 550 243 417 355 455 0 171 515 436 3145 324 3469

AS PERCENT OF TOTAL FOR EACH YEAR

1985 17.46 6 .6 3 11.83 10.44 13.39 0 .0 0  2 .9 0 20.75 14.86 98 .27 1.73 100
1986 18.25 6 .3 7 12.01 11.32 15.61 0 .0 0  3 .0 8 20 .73 12.31 99 .67 0 .3 3 100

1987 17.99 6 .7 3 11.84 11.16 15.06 0 .0 0  3 .34 19.09 13.13 98.35 1.65 100
1988 17.75 6 .7 9 11.78 11.01 14.71 0 .0 0  3 .4 8 18.65 13.17 97.35 2 .65 100
1989 17.51 6 .9 0 11.77 10.91 14.45 0 .0 0  3 .6 4 18.01 13.31 96 .49 3.51 100
1990 17.33 7 .0 7 11.85 10.90 14.30 0 .0 0  3 .8 4 17 .37 13.59 96.25 3 .75 100
1991 17.00 7 .0 7 11.88 10.82 14.14 0 .0 0  3 .9 6 17.02 13.45 95 .34 4 .6 6 100
1992 16.77 7 .0 8 11.93 10.76 14.02 0 .0 0  4 .0 8 16.73 13.36 94 .73 5 .2 7 100
1993 16.71 7 .0 9 11.98 10.72 13.92 0 .0 0  4 .2 0 16.44 13.27 94 .34 5 .6 6 100
1994 16.57 7 .0 8 11.99 10.63 13.78 0 .0 0  4.31 16.16 13.15 93 .67 6 .3 3 100
1995 16 .39 7 .0 6 11.98 10.55 13.63 0 .0 0  4.41 15.90 13.02 92 .94 7 .0 6 100
1996 16.20 7 .0 4 11.97 10.46 13.49 0 .00  4.51 15.65 12.89 92.21 7 .7 9 100
1997 16.14 7 .05 12.01 10.42 13.41 0 .00  4 .6 3 15.42 12.82 91 .89 8.11 100
1998 16.04 7 .04 12.02 10.36 13.30 0 .00  4 .7 3 15.23 12.73 91 .46 8 .5 4 100
1999 16.00 7 .0 5 12.05 10.33 13.24 0 .0 0  4 .85 15.03 12 .67 91 .23 8 .7 7 100
2000 15.86 7 .0 2 12.04 10.26 13.12 0.00  4 .94 14.85 12 .57 90.65 9 .35 100

INDEX 1986 - 1.00

1985 0 .9 6 1.04 0 .9 9 0 .92 0 .86 0 .00  0 .94 1.00 1.21 0 .9 9 5 .34 1.00
1986 1 .00 1 .00 1 .00 1.00 1.00 0 .0 0  1 .00 1.00 1.00 1.00 1.00 1.00

1987 1.03 1 .10 1.03 1.03 1.01 0 .0 0  1.13 0 .9 6 1.11 1.03 5 .30 1.04
1988 1 .14 1.25 1.15 1.14 1.10 0 .0 0  1 .32 1.05 1.25 1.14 9 .5 4 1 .17
1989 1 .1 6 1.31 1 .19 1 .17 1.12 0 .0 0  1 .44 1 .05 1.31 1 .17 13.08 1.21
1990 1.13 1 .32 1 .17 1.14 1.09 0 .0 0  1.48 0 .9 9 1.31 1.14 13.68 1 .19
1991 1.11 1.32 1 .1 7 1.13 1.08 0 .0 0  1 .53 0 .9 7 1 .30 1.14 17.02 1.19
1992 1 .12 1 .35 1.21 1 .16 1 .09 0 .0 0  1.62 0 .9 8 1 .32 1 .16 19.75 1.22
1993 1 .1 7 1.42 1 .27 1.21 1.14 0 .0 0  1.74 1.01 1 .3 7 1.21 22.21 1.27
1994 1.20 1 .46 1.31 1.24 1 .16 0 .0 0  1.84 1 .03 1.41 1 .24 25.64 1.32
1995 1 .20 1 .48 1.33 1.24 1.16 0 .0 0  1.91 1.02 1.41 1 .24 28.93 1.33
1996 1 .1 9 1 .48 1.34 1.24 1.16 0 .0 0  1 .97 1.01 1.41 1 .24 32 .16 1.34
1997 1.22 1.53 1 .38 1 .27 1.19 0 .0 0  2 .0 8 1 .03 1.44 1 .28 34.52 1.38
1998 1.25 1 .57 1.42 1.30 1.21 0 .0 0  2 .1 8 1.04 1 .4 7 1.30 37.24 1.42
1999 1.30 1.63 1 .48 1.35 1.25 0 .0 0  2 .33 1 .0 7 1.52 1.35 39 .86 1.48
2000 1.31 1 .66 1.51 1.36 1 .26 0 .0 0  2 .42 1 .08 1 .54 1 .37 43 .26 1.50

LDPEdc forecasts have been adjusted fo r the down*gaging e ffects of projected sales of Linear Low * LDPEdc = domestic consump
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE APPLIANCES, HOME AND INDUSTRI MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 120 0 267 0 0 24 0 411 330 741
1986 o 0 130 0 281 0 0 15 0 426 354 780

1987 0 0 132 0 299 0 0 20 0 452 356 809
1988 0 0 144 0 327 0 0 22 0 494 379 874
1989 0 0 149 0 342 0 0 24 0 516 385 902
1990 0 0 147 0 340 0 0 25 0 513 372 886
1991 0 0 150 0 345 0 0 25 0 521 372 893
1992 0 0 157 0 358 0 0 25 0 541 379 921
1993 0 0 167 0 378 0 0 26 0 571 394 966
t994 0 0 175 0 394 0 0 26 0 595 404 1000
1995 0 0 180 0 402 0 0 26 0 608 407 1016
1996 0 0 184 0 409 0 0 26 0 620 409 1029
1997 0 0 194 0 427 0 0 26 0 647 420 1068
1998 0 0 201 0 439 0 0 27 0 668 428 1096
1999 0 0 213 0 462 0 0 27 0 703 444 1148
2000 0 0 219 0 474 0 0 28 0 722 450 1173

AS PERCENT OF TOTAL FOR EACH YEAR

1985 0 .0 0 0 .00 16.19 0 .00 36 .03 0 .0 0  0 .00 3 .24 0 .0 0 55 .47 44 .53 100
1986 0 .0 0 0 .00 16.66 0 .00 36 .00 0 .0 0  0 .00 1.92 0 .0 0 54 .58 45 .42 100

1987 0 .00 0 .0 0 16.37 0 .00 37.01 0 .0 0  0 .00 2 .54 0 .0 0 55 .92 44 .08 100
1988 0 .00 0 .0 0 16.48 0 .00 3 7 .48 0 .0 0  0 .00 2 .62 0 .0 0 56 .58 43 .42 100
1989 0 .00 0 .0 0 16.57 0 .00 37.95 0 .0 0  0 .00 2 .74 0 .0 0 57.25 42.75 100
1990 0 .0 0 0 .0 0 16.63 0 .00 38 .43 0 .0 0  0 .00 2 .8 9 0 .0 0 57.94 42 .06 100
1991 0 .0 0 0 .0 0 16.87 0 .00 38 .69 0 .0 0  0 .00 2.81 0 .0 0 5 8 .37 41 .63 100
1992 0 .0 0 0 .0 0 17.10 0 .00 38 .94 0 .0 0  0 .00 2 .75 0 .0 0 58 .79 41.21 100
1993 0 .00 0 .0 0 17.32 0 .00 39.15 0 .0 0  0 .00 2 .6 9 0 .0 0 59 .16 40 .84 100
1994 0 .00 0 .0 0 17.54 0 .00 39 .37 0 .0 0  0 .00 2 .63 0 .0 0 59.54 40 .46 100
1995 0 .0 0 0 .00 17.75 0 .00 39 .57 0 .0 0  0 .00 2 .59 0 .0 0 59.90 40 .10 100
1996 0 .0 0 0 .00 17.96 0 .00 39 .77 0 .0 0  0 .00 2 .54 0 .0 0 6 0 .27 39 .73 100
1997 0 .0 0 0 .0 0 18.16 0 .00 39 .96 0 .0 0  0 .00 2 .50 0 .0 0 60 .63 3 9 .37 100
1998 0 .0 0 0 .00 18.35 0 .00 40 .12 0 .0 0  0 .00 2 .4 7 0 .0 0 60 .94 39 .06 100
1999 0 .0 0 0 .00 18.55 0 .00 40 .29 0 .0 0  0 .00 2 .43 0 .0 0 6 1 .27 38 .73 100
2000 0 .0 0 0 .00 18.73 0 .00 40 .44 0 .0 0  0 .00 2 .40 0 .0 0 6 1 .57 38.43 100

INDEX 1986 = 1 .00

1985 0 .00 0 .00 0.92 0 .00 0.95 0 .0 0  0 .00 1.60 0 .0 0 0 .9 6 0.93 0 .95
1986 0 .00 0 .00 1.00 0 .00 1.00 0 .0 0  0 .00 1.00 0 .0 0 1.00 1.00 1.00

1987 0 .00 0 .0 0 1.02 0 .00 1 .0 7 0 .0 0  0 .00 1 .37 0 .0 0 1.06 1.01 1.04
1988 0 .0 0 0 .0 0 1.11 0 .00 1 .17 0 .0 0  0 .00 1.53 0 .0 0 1.16 1 .07 1.12
1989 0 .00 0 .0 0 1.15 0 .00 1.22 0 .0 0  0 .00 1.65 0 .0 0 1.21 1 .09 1.16
1990 0 .00 0 .0 0 1.13 0 .00 1.21 0 .0 0  0 .00 1.71 0 .0 0 1.21 1.05 1.14
1991 0 .00 0 .0 0 1.16 0 .00 1.23 0 .0 0  0 .00 1 .67 0 .0 0 1.22 1.05 1.14
1992 0 .0 0 0 .00 1.21 0 .00 1 .28 0 .0 0  0 .00 1.69 0 .0 0 1 .2 7 1 .07 1.18
1993 0 .0 0 0 .0 0 1 .29 0 .00 1.35 0 .0 0  0 .00 1.73 0 .0 0 1.34 1.11 1.24
1994 0 .0 0 0 .0 0 1.35 0 .0 0 1 .40 0 .0 0  0 .00 1 .76 0 .0 0 1.40 1.14 1.28
1995 0 .0 0 0 .0 0 1 .39 0 .00 1.43 0 .0 0  0 .00 1.75 0 .0 0 1.43 1.15 1.30
1996 0 .0 0 0 .00 1.42 0 .00 1 .46 0 .0 0  0 .00 1.75 0 .0 0 1 .46 1.15 1.32
1997 0 .0 0 0 .00 1 .49 0 .00 1.52 0 .0 0  0 .00 1.78 0 .0 0 1 .52 1.19 1.37
1998 0 .00 0 .00 1.55 0 .00 1 .57 0 .0 0  0 .00 1.80 0 .0 0 1 .5 7 1.21 1.40
1999 0 .0 0 0 .00 1.64 0 .00 1.65 0 .0 0  0 .00 1 .86 0 .0 0 1.65 1 .26 1 .47
2000 0 .0 0 0 .0 0 1.69 0 .0 0 1 .69 0 .0 0  0 .00 1.88 0 .0 0 1.70 1 .27 1.50

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consunpt
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE COMMUNICATIONS EQUIPMENT MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 0 0 0 0 0 60 0 60 40 100
1986 o 0 0 0 0 0 0 24 0 24 49 73

1987 0 0 0 0 0 0 0 36 0 36 53 89
1988 0 0 0 0 0 0 0 42 0 42 52 94
1989 0 0 0 0 0 0 0 45 0 45 47 92
1990 0 0 0 0 0 0 0 46 0 46 40 87
1991 0 0 0 0 0 0 0 44 0 44 35 80
1992 0 0 0 0 0 0 0 44 0 44 32 76
1993 0 0 0 0 0 0 0 45 0 45 30 76
1994 0 0 0 0 0 0 0 44 0 44 28 73
1995 0 0 0 0 0 0 0 43 0 43 25 69
1996 0 0 0 0 0 0 0 41 0 41 23 64
1997 0 0 0 0 0 0 0 41 0 41 21 63
1998 0 0 0 0 0 0 0 41 0 41 20 61
1999 0 0 0 0 0 0 0 42 0 42 19 61
2000 0 0 0 0 0 

AS PERCENT OF

0

TOTAL FOR

0 41 

EACH YEAR

0 41 18 59

1985 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0.00 0 .0 0  60 .00 0 .0 0 60 .00 40.00 100
1986 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .0 0  32.81 0 .0 0 32.81 67 .19 100

1987 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .0 0  40 .50 0 .0 0 40 .50 59.50 100
1988 0 .0 0 0 .00 0 .00 0 .0 0 0 .00 0 .00 0 .00  44 .32 0 .0 0 44 .32 55.68 100
1989 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0  48 .66 0 .0 0 4 8 .66 51.34 100
1990 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00  53 .64 0 .0 0 53 .64 46 .36 100
1991 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00  55 .63 0 .0 0 5 5 .63 44 .37 100
1992 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .0 0  57.52 0 .0 0 57 .52 42 .48 100
1993 0 .0 0 0 .00 0 .00 0 .00 0 .00 0.00 0 .00  59 .29 0 .0 0 59 .29 40.71 100
1994 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .00  60 .99 0 .0 0 6 0 .9 9 39.01 100
1995 0 .0 0 0 .00 0 .0 0 0 .00 0 .00 0 .00 0 .00  62 .60 0 .0 0 62 .60 37 .40 100
1996 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  64 .14 0 .0 0 64 .14 3 5 .86 100
1997 0 .00 0 .00 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0  65.61 0 .0 0 65.61 34 .39 100
1998 0 .00 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .0 0  6 6 .97 0 .0 0 6 6 .9 7 33.03 100
1999 0 .00 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .00  6 8 .27 0 .0 0 6 8 .2 7 31.73 100
2000 0 .00 0 .00 0 .00 0 .0 0

INDEX

0 .00  

1986 =

0 .00

1.00

0 .00  69 .50 0 .0 0 69 .50 30 .50 100

1985 0 .00 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  2 .50 0 .0 0 2 .5 0 0.81 1.37
1986 0 .0 0 0.00 0 .00 0 .0 0 0 .00 0 .0 0 0 .00  1.00 0 .0 0 1 .00 1 .00 1.00

1987 0 .0 0 0 .00 0 .00 0 .0 0 0 .00 0 .00 0 .00  1.51 0 .0 0 1.51 1 .08 1.22
1988 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .0 0  1.75 0 .0 0 1 .75 1 .07 1.30
1989 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00  1 .88 0 .0 0 1 .88 0 .9 7 1 .27
1990 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  1 .95 0 .0 0 1 .95 0 .8 2 1.20
1991 0 .00 0.00 0 .00 0 .0 0 0 .00 0 .0 0 0 .00  1 .86 0 .0 0 1 .86 0 .72 1.10
1992 0 .00 0.00 0 .00 0 .0 0 0 .00 0 .00 0 .00  1.84 0 .0 0 1.84 0 .6 6 1.05
1993 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0  1 .88 0 .0 0 1 .88 0 .63 1.04
1994 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0  1 .86 0 .0 0 1 .8 6 0 .5 8 1.00
1995 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  1 .80 0 .0 0 1 .80 0 .53 0 .94
1996 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .00  1 .73 0 .0 0 1.73 0 .4 7 0 .8 8
1997 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  1 .73 0 .0 0 1 .73 0 .44 0 .8 7
1998 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .0 0 0 .00  1.73 0 .0 0 1 .73 0 .4 2 0.85
1999 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 0 .00  1 .76 0 .0 0 1 .76 0 .40 0 .85
2000 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0  1 .72 0 .0 0 1 .72 0 .3 7 0.81

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consumptio
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE INDUSTRIAL EQUIPMENT AND BATT MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 0 0 0 0 0 395 0 729 742 1471
1986 o 0 0 0 0 0 0 439 0 794 662 1457

1987 0 0 0 0 0 0 0 402 0 772 737 1509
1988 0 0 0 0 0 0 0 437 0 859 869 1729
1989 0 0 0 0 0 0 0 434 0 873 932 1805
1990 0 0 0 0 0 0 0 402 0 830 934 1764
1991 0 0 0 0 0 0 0 396 0 818 950 1768
1992 0 0 0 0 0 0 0 400 0 828 988 1817
1993 0 0 0 0 0 0 0 412 0 857 1045 1902
1994 0 0 0 0 0 0 0 419 0 877 1090 1968
1995 0 0 0 0 0 0 0 419 0 879 1113 1993
1996 0 0 0 0 0 0 0 416 0 876 1129 2006
1997 0 0 0 0 0 0 0 424 0 895 1170 2065
1998 0 0 0 0 0 0 0 429 0 909 1206 2116
1999 0 0 0 0 0 0 0 442 0 940 1262 2202
2000 0 0 0 0 0 

AS PERCENT OF

0 0 

TOTAL FOR EACH YEAR

445 0 950 1291 2242

1985 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 26 .84 0 .0 0 49.53 50 .47 100
1986 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .00 3 0 .12 0 .0 0 54.53 45 .47 100

1987 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0.00 0 .0 0  0 .0 0 26 .65 0 .0 0 51 .16 4 8 .84 100
1988 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 25 .30 0 .0 0 49 .70 5 0 .30 100
1989 0 .00 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .00 24 .03 0 .0 0 48 .34 5 1 .66 100
1990 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .00  0 .0 0 22 .80 0 .00 47 .04 5 2 .96 100
1991 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 22.41 0 .0 0 46 .27 53.73 100
1992 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 22.05 0 .0 0 45 .59 54.41 100
1993 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 2 1 .67 0 .0 0 4 5 .07 54.93 100
1994 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 21 .34 0 .0 0 44 .59 55.41 100
1995 0 .00 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 21 .04 0 .0 0 44.11 5 5 .89 100
1996 0 .00 0 .0 0 0 .00 0 .00 0 .00 0 .0 0  0 .0 0 20 .78 0 .0 0 43 .68 56.32 100
1997 0 .00 0 .0 0 0 .0 0 0.00 0 .00 0 .0 0  0 .0 0 20 .53 0 .0 0 43.33 5 6 .67 100
1998 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0.00 0 .0 0  0 .0 0 20 .29 0 .0 0 42 .98 57.02 100
1999 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 2 0 .07 0 .0 0 42 .69 57.31 100
2000 0 .00 0 .0 0 0 .0 0 0 .00

INDEX

0.00  

1986 =

0 .0 0  0 .0 0  

1.00

19.88 0 .00 42 .39 57.61 100

1985 0 .0 0 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 0 .9 0 0 .00 0 .9 2 1 .12 1.01
1986 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 1 .00 0 .0 0 1 .00 1 .00 1.00

1987 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 0 .9 2 0 .0 0 0 .9 7 1.11 1.04
1988 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 1 .00 0 .0 0 1 .08 1.31 1 .19
1989 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 9 0 .0 0 1.10 1.41 1.24
1990 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 2 0 .0 0 1.04 1.41 1.21
1991 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0.00 0 .0 0  0 .0 0 0 .9 0 0 .0 0 1.03 1.43 1.21
1992 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 0.91 0 .0 0 1.04 1 .49 1.25
1993 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .00 0 .9 4 0 .0 0 1.08 1 .58 1.31
1994 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 6 0 .0 0 1.10 1 .65 1.35
1995 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 0 .9 6 0 .0 0 1.11 1 .68 1 .37
1996 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 5 0 .0 0 1.10 1 .70 1 .38
1997 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .00 0 .9 7 0 .0 0 1 .13 1 .7 7 1.42
1998 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0.00 0 .0 0  0 .0 0 0 .9 8 0 .0 0 1.14 1 .82 1.45
1999 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 1.01 0 .0 0 1 .18 1 .90 1.51
2000 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .0 0  0 .0 0 1 .02 0 .0 0 1 .20 1 .95 1.54

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc -  domestic consumptio
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE FURNITURE AND FURNISHINGS MARKET

II1 I . . . . . . . .
| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL || 

____________ i iII
j j 1985 I 0 0 1119 0 47 327 0 310 73 1876 126

......................11
2002 j |

j |  1986 
11________ I o 0 1103 0 47 362 0 380 60 1952 129 2081 ||
11
j j 1987 | 0 0 1298 0 42 375 0 365 99 2181 120 2302 ||
II 1988 I 0 0 1447 0 41 393 0 380 119 2381 123 2504 | j
||  1989 I 0 0 1576 0 39 404 0 386 137 2544 124 2668 | j
| j  1990 I 0 0 1677 0 36 406 0 384 154 2660 120 2780 j |
j j 1991 I 0 0 1761 0 35 412 0 396 162 2766 131 2898 j |
j j 1992 I 0 0 1867 0 34 423 0 412 172 2909 139 3048 ||
| j  1993 I 0 0 1998 0 34 438 0 432 184 3089 146 3235 ||
| |  1994 I 0 0 2095 0 33 446 0 446 193 3214 163 3377 II
II 1995 I 0 0 2161 0 32 447 0 452 199 3292 173 3466 II
II 1996 | 0 0 2227 0 31 449 0 458 204 3371 177 3549 ||
I I 1997 I 0 0 2344 0 31 460 0 475 215 3526 184 3710 | j
j j 1998 I 0 0 2433 0 30 466 0 485 222 3637 189 3827 11
| j  1999 I 0 0 2544 0 30 476 0 499 232 3783 200 3983 | j
|| 2000 
l i

I 0 0 2625 0 30 480 0 508 239 3883 214 4098 j j  
1111 

II AS PERCENT OF TOTAL FOR EACH YEAR
11 
II_________ 11II

| j 1985 | 0.00 0.00 55.89 0.00 2.35 16.33 0.00 15.48 3.65 93.71 6.29
......................11

100 | j
| j  1986 
11__ . . . . .

| 0.00 0.00 53.00 0.00 2.26 17.40 0.00 18.26 2.88 93.80 6.20 100 11
11
j j 1987 | 0.00 0.00 56.41 0.00 1.85 16.29 0.00 15.86 4.34 94.75 5.25 100 II
| |  1988 I 0.00 0.00 57.78 0.00 1.65 15.69 0.00 15.18 4.77 95.07 4.93 100 11
| |  1989 j 0.00 0.00 59.08 0.00 1.47 15.14 0.00 14.49 5.17 95.35 4.65 100 11
| |  1990 | 0.00 0.00 60.34 0.00 1.31 14.62 0.00 13.84 5.55 95.67 4.33 100 11
| j  1991 j 0.00 0.00 60.76 0.00 1.21 14.22 0.00 13.66 5.60 95.46 4.54 100 II
II 1992 | 0.00 0.00 61.27 0.00 1.13 13.88 0.00 13.51 5.65 95.44 4.56 100 II
II 1993 j 0.00 0.00 61.79 0.00 1.06 13.56 0.00 13.37 5.70 95.49 4.51 100 II
II 1994 | 0.00 0.00 62.02 0.00 1.00 13.21 0.00 13.20 5.72 95.16 4.84 100 II
j j 1995 j 0.00 0.00 62.36 0.00 0.94 12.91 0.00 13.05 5.74 95.01 4.99 100 11
j |  1996 | 0.00 0.00 62.76 0.00 0.89 12.65 0.00 12.92 5.77 94.99 5.01 100 11
j |  1997 j 0.00 0.00 63.19 0.00 0.84 12.41 0.00 12.80 5.80 95.04 4.96 100 II
II 1998 j 0.00 0.00 63.57 0.00 0.80 12.18 0.00 12.67 5.82 95.05 4.95 100 II
II  1999 | 0.00 0.00 63.88 0.00 0.77 11.96 0.00 12.54 5.83 94.98 5.02 100 II
11 2000 
11

| 0.00 0.00 64.07 0.00 0.73 11.73 0.00 12.40 5.83 94.77 5.23 100 II 
1 111 

II11__ . . . . .
INDEX 1986 = 1.00

II
II

11
j j  1985 I 0.00 0.00 1.01 0.00 1.00 0.90 0.00 0.82 1.22 0.96 0.98

11
0.96 11

j |  1986 
11________

| 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 II
I I ..........
| |  1987 | 0.00 0.00 1.18 0.00 0.91 1.04 0.00 0.96 1.67 1.12 0.94

I I
1.11 II

j j 1988 | 0.00 0.00 1.31 0.00 0.88 1.09 0.00 1.00 1.99 1.22 0.96 1.20 II
j |  1989 I 0.00 0.00 1.43 0.00 0.83 1.12 0.00 1.02 2.30 1.30 0.96 1.28 | j
j |  1990 j 0.00 0.00 1.52 0.00 0.77 1.12 0.00 1.01 2.57 1.36 0.93 1.34 | |
j j 1991 | 0.00 0.00 1.60 0.00 0.75 1.14 0.00 1.04 2.71 1.42 1.02 1.39 ||
j |  1992 I 0.00 0.00 1.69 0.00 0.74 1.17 0.00 1.08 2.87 1.49 1.08 1.47 ||
j j 1993 I 0.00 0.00 1.81 0.00 0.73 1.21 0.00 1.14 3.07 1.58 1.13 1.55 i |
II 1994 | 0.00 0.00 1.90 0.00 0.72 1.23 0.00 1.17 3.22 1.65 1.27 1.62 ||
j |  1995 I 0.00 0.00 1.96 0.00 0.69 1.24 0.00 1.19 3.32 1.69 1.34 1.67 j |
j |  1996 j 0.00 0.00 2.02 0.00 0.67 1.24 0.00 1.21 3.41 1.73 1.38 1.71 ||
j j 1997 | 0.00 0.00 2.13 0.00 0.67 1.27 0.00 1.25 3.59 1.81 1.43 1.78 II
j |  1998 I 0.00 0.00 2.21 0.00 0.65 1.29 0.00 1.28 3.71 1.86 1.47 1.84 i |
| j  1999 | 0.00 0.00 2.31 0.00 0.65 1.32 0.00 1.31 3.87 1.94 1.55 1.91 ||
| |  2000 | 0.00 0.00 2.38 0.00 0.64 1.33 0.00 1.34 3.98 1.99 1.66 1.97 ||

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consunptio
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE FURNITURE MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 0 0 0 0 0 124 0 124 181 305
1986 o 0 0 0 0 0 0 159 0 159 151 310

1987 0 0 0 0 0 0 0 140 0 140 133 273
1988 0 0 0 0 0 0 0 148 0 148 192 341
1989 0 0 0 0 0 0 0 154 0 154 200 355
1990 0 0 0 0 0 0 0 156 0 156 203 360
1991 0 0 0 0 0 0 0 169 0 169 218 388
1992 0 0 0 0 0 0 0 184 0 184 236 421
1993 0 0 0 0 0 0 0 201 0 201 257 459
1994 0 0 0 0 0 0 0 215 0 215 272 487
1995 0 0 0 0 0 0 0 225 0 225 283 508
1996 0 0 0 0 0 0 0 234 0 234 293 528
1997 0 0 0 0 0 0 0 249 0 249 310 560
1998 0 0 0 0 0 0 0 261 0 261 322 583
1999 0 0 0 0 0 0 0 274 0 274 336 611
2000 o 0 0 0 0 0 0 284 0 284 346 630

AS PERCENT OF TOTAL FOR EACH YEAR

1985 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 40 .66 0 .0 0 4 0 .66 59.34 100
1986 0 .0 0 0 .00 0.00 0 .0 0 0 .0 0 0 .0 0 0 .0 0 51 .19 0 .0 0 5 1 .19 48.81 100

1987 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 51.31 0 .0 0 51.31 48 .69 100
1988 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 43.52 0 .0 0 43 .52 56 .48 100
1989 0 .0 0 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 43.45 0 .0 0 43 .45 56.55 100
1990 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 43.39 0 .0 0 4 3 .39 56.61 100
1991 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 43.58 0 .0 0 4 3 .58 56.42 100
1992 0 .0 0 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 43 .77 0 .0 0 4 3 .7 7 56.23 100
1993 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0.00 43.93 0 .0 0 43 .93 56 .07 100
1994 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .00 44.10 0 .00 44 .10 55.90 100
1995 0 .0 0 0 .00 0.00 0 .0 0 0 .0 0 0 .0 0 0 .00 44.26 0 .0 0 4 4 .26 55.74 100
1996 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 44.43 0 .0 0 44 .43 55 .57 100
1997 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 44.60 0 .0 0 44 .60 55.40 100
1998 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 44.75 0 .0 0 44 .75 55.25 100
1999 0.00 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 44.90 0 .0 0 44 .90 55.10 100
2000 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 45.04 0 .0 0 45 .04 54 .96 100

INDEX 1986 = 1 .00

1985 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .78 0 .0 0 0 .7 8 1 .19 0 .98
1986 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 1.00 0 .0 0 1 .00 1.00 1.00

1987 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 0 .00 0 .88 0 .0 0 0 .8 8 0 .8 8 0 .88
1988 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .00 0 .00 0.93 0 .0 0 0 .9 3 1 .27 1.10
1989 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .9 7 0 .0 0 0 .9 7 1.32 1.14
1990 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0.00 0 .98 0 .0 0 0 .9 8 1.34 1.16
1991 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0.00 1.06 0 .0 0 1.06 1.44 1.25
1992 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 1.16 0 .0 0 1 .16 1 .56 1.36
1993 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0 0 .00 1.27 0 .0 0 1 .2 7 1.70 1.48
1994 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1.35 0 .0 0 1 .35 1.80 1.57
1995 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1.42 0 .0 0 1 .42 1 .8 7 1.64
1996 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1.48 0 .0 0 1 .48 1.94 1.70
1997 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1 .57 0 .0 0 1 .5 7 2.05 1.80
1998 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1.64 0 .0 0 1.64 2 .13 1.88
1999 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1.73 0 .0 0 1 .73 2 .2 2 1.97
2000 0 .0 0 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .00 1.79 0 .0 0 1 .79 2 .2 9 2.03

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic cons imp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE CARPET AND TEXTILES MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 1029 0 0 0 0 186 0 1215 482 1697
1986 o 0 1001 0 0 0 0 221 0 1222 548 1770

1987 0 0 1178 0 0 0 0 224 0 1403 625 2028
1988 0 0 1314 0 0 0 0 231 0 1546 616 2163
1989 0 0 1422 0 0 0 0 232 0 1655 658 2313
1990 0 0 1504 0 0 0 0 228 0 1733 687 2420
1991 0 0 1570 0 0 0 0 226 0 1797 712 2510
1992 0 0 1653 0 0 0 0 227 0 1881 746 2627
1993 0 0 1755 0 0 0 0 230 0 1986 789 2775
1994 0 0 1835 0 0 0 0 230 0 2066 823 2889
1995 0 0 1886 0 0 0 0 227 0 2113 844 2957
1996 0 0 1933 0 0 0 0 223 0 2157 863 3020
1997 0 0 2023 0 0 0 0 225 0 2248 902 3150
1998 0 0 2088 0 0 0 0 223 0 2312 931 3243
1999 0 0 2175 0 0 0 0 225 0 2400 971 3371
2000 0 0 2241 0 0 0 0 223 0 2465 1001 3467

AS PERCENT OF TOTAL FOR EACH YEAR

1985 0 .00 0 .0 0 60 .64 0.00 0 .0 0 0 .0 0  0 .00 10.96 0 .00 71.60 28 .40 100
1986 0 .00 0 .0 0 56.54 0.00 0 .0 0 0 .0 0  0 .00 12.48 0.00 69 .02 3 0 .9 8 100

1987 0 .00 0 .0 0 58.11 0.00 0 .0 0 0 .0 0  0 .00 11.08 0 .00 69 .19 30.81 100
1988 0 .00 0 .0 0 60 .78 0 .00 0 .00 0 .0 0  0 .00 10.72 0 .00 71.49 28.51 100
1989 0 .00 0 .0 0 61 .49 0 .00 0 .0 0 0 .0 0  0 .00 10.05 0 .00 71.54 28 .46 100
1990 0 .00 0 .0 0 62 .15 0 .00 0 .00 0 .0 0  0 .00 9.45 0 .00 71.60 28 .40 100
1991 0.00 0 .0 0 62 .56 0 .00 0 .0 0 0 .0 0  0 .00 9 .0 4 0 .00 71.60 28 .40 100
1992 0 .00 0 .0 0 62 .94 0 .00 0 .0 0 0 .0 0  0 .00 8 .6 6 0 .00 71.60 28 .40 100
1993 0 .00 0 .0 0 63.24 0 .00 0 .0 0 0 .0 0  0 .00 8.31 0 .00 71.55 28 .45 100
1994 0 .00 0 .0 0 63 .53 0 .00 0 .0 0 0 .0 0  0 .00 7 .9 9 0.00 71.51 2 8 .49 100
1995 0 .00 0 .0 0 63 .77 0.00 0 .0 0 0 .0 0  0 .00 7 .68 0 .00 71 .46 28.54 100
1996 0 .0 0 0 .0 0 64.01 0 .00 0 .0 0 0 .0 0  0 .00 7.41 0 .00 71.41 28 .59 100
1997 0 .00 0 .0 0 6 4 .22 0 .00 0 .0 0 0 .0 0  0 .00 7 .15 0.00 71 .37 28 .63 100
1998 0 .00 0 .0 0 6 4 .38 0 .00 0 .0 0 0 .0 0  0 .00 6 .9 0 0 .00 71 .28 28 .72 100
1999 0 .0 0 0 .0 0 64.53 0 .00 0 .0 0 0 .0 0  0 .00 6 .6 7 0 .00 71.20 28 .80 100
2000 0.00 0 .0 0 64.65 0 .00 0 .0 0 0 .0 0  0 .00 6 .4 6 0.00 71.11 28 .89 100

INDEX 1986 = 1 .00

1985 0 .00 0 .0 0 1 .03 0.00 0 .0 0 0 .0 0  0 .0 0 0 .84 0 .00 0 .9 9 0 .8 8 0 .9 6
1986 0 .00 0 .0 0 1 .00 0 .00 0 .0 0 0 .0 0  0 .0 0 1 .00 0 .00 1 .00 1 .00 1.00

1987 0 .00 0 .0 0 1.18 0.00 0 .0 0 0 .0 0  0 .00 1.02 0 .00 1.15 1 .14 1.15
1988 0 .0 0 0 .0 0 1.31 0 .00 0 .0 0 0 .0 0  0 .00 1.05 0 .00 1.27 1.12 1.22
1989 0 .0 0 0 .0 0 1 .42 0 .00 0 .0 0 0 .0 0  0 .00 1.05 0 .00 1.35 1.20 1.31
1990 0 .00 0 .0 0 1.50 0 .00 0 .0 0 0 .0 0  0 .00 1.03 0 .00 1 .42 1.25 1 .37
1991 0 .0 0 0 .0 0 1 .57 0 .00 0 .0 0 0 .0 0  0 .00 1.03 0 .00 1 .4 7 1 .30 1.42
1992 0.00 0 .0 0 1.65 0 .00 0 .0 0 0 .0 0  0 .00 1.03 0 .00 1.54 1 .3 6 1 .48
1993 0.00 0 .0 0 1.75 0.00 0 .00 0 .0 0  0 .0 0 1.04 0 .00 1.63 1 .44 1 .57
1994 0 .00 0 .0 0 1.83 0.00 0 .0 0 0 .0 0  0 .00 1.04 0 .00 1 .69 1 .50 1.63
1995 0 .0 0 0 .0 0 1.88 0.00 0 .0 0 0 .0 0  0 .00 1 .03 0 .00 1.73 1 .54 1 .67
1996 0 .0 0 0 .0 0 1.93 0 .00 0 .0 0 0 .0 0  0 .00 1.01 0 .00 1 .77 1 .5 7 1.71
1997 0 .00 0 .0 0 2 .0 2 0 .00 0 .0 0 0 .0 0  0 .00 1 .02 0 .00 1 .84 1 .64 1 .78
1998 0 .00 0 .0 0 2 .0 9 0 .00 0 .0 0 0 .0 0  0 .00 1.01 0 .00 1 .89 1 .70 1.83
1999 0.00 0 .0 0 2 .1 7 0 .00 0 .0 0 0 .0 0  0 .00 1 .02 0 .00 1 .96 1 .7 7 1.90
2000 0 .00 0 .0 0 2 .24 0 .00 0 .00 0 .0 0  0 .0 0 1.01 0 .00 2 .02 1.83 1.96

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consump
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE CONSUMER AND INSTITUTIONAL PROO MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985
1986

468
506

507
783

621
732

0
0

1090
1296

0 0 
0 0

229
277

625
31

3540
3625

230
271

3770 | 
3897 j

1987 505 729 754 0 1203 0 0 286 400 3879 309 4189 |
1988 505 765 807 0 1228 0 0 292 535 4133 340 4473 |
1989 504 800 859 0 1244 0 0 298 682 4388 356 4744 |
1990 493 820 895 0 1233 0 0 299 824 4566 357 4923 |
1991 482 878 944 0 1266 0 0 298 868 4738 378 5117 |
1992 476 947 1004 0 1312 0 0 300 919 4960 406 5366 |
1993 478 1033 1082 0 1371 0 0 307 985 5258 445 5704 |
1994 476 1107 1155 0 1422 0 0 310 1041 5512 478 5990 j
1995 469 1179 1220 0 1458 0 0 311 1089 5728 508 6236 j
1996 461 1243 1280 0 1491 0 0 310 1130 5916 537 6454 j
1997 461 1338 1365 0 1542 0 0 316 1192 6216 582 6799 |
1998 457 1409 1444 0 1591 0 0 318 1242 6464 619 7083 |
1999 457 1505 1545 0 1647 0 0 325 1309 6790 671 7461 j
2000 455 1586 1637 0 1698 0 0 329 1364 7072 714 7786 j

AS PERCENT OF TOTAL FOR EACH YEAR

1985 12.41 13.45 16.47 0.00 28.91 0.00 0.00 6.07 16.58 93.90 6.10 100 |
1986 13.01 20.09 18.78 0.00 33.25 0.00 0.00 7.11 0.80 93.03 6.97 100 |

1987 12.06 17.42 18.02 0.00 28.73 0.00 0.00 6.84 9.55 92.61 7.39 100 |
1988 11.29 17.10 18.04 0.00 27.46 0.00 0.00 6.54 11.97 92.40 7.60 100 |
1989 10.63 16.86 18.11 0.00 26.22 0.00 0.00 6.29 14.37 92.49 7.51 100 |
1990 10.02 16.67 18.19 0.00 25.04 0.00 0.00 6.08 16.75 92.75 7.25 100 j
1991 9.43 17.17 18.45 0.00 24.75 0.00 0.00 5.83 16.97 92.60 7.40 100 j
1992 8.88 17.65 18.72 0.00 24.46 0.00 0.00 5.60 17.14 92.43 7.57 100 |
1993 8.39 18.12 18.97 0.00 24.05 0.00 0.00 5.38 17.28 92.19 7.81 100 |
1994 7.95 18.48 19.29 0.00 23.74 0.00 0.00 5.18 17.38 92.02 7.98 100 |
1995 7.53 18.91 19.57 0.00 23.38 0.00 0.00 4.99 17.46 91.84 8.16 100 |
1996 7.14 19.27 19.84 0.00 23.10 0.00 0.00 4.81 17.51 91.67 8.33 100 |
1997 6.78 19.68 20.08 0.00 22.69 0.00 0.00 4.66 17.54 91.43 8.57 100 |
1998 6.45 19.90 20.40 0.00 22.47 0.00 0.00 4.50 17.54 91.26 8.74 100 I
1999 6.13 20.17 20.71 0.00 22.07 0.00 0.00 4.36 17.55 91.00 9.00 100 I
2000 5.85 20.37 21.03 0.00 21.81 0.00 0.00 4.23 17.53 90.82 9.18 100 I

INDEX 1986 3 1.00

1985 0.92 0.65 0.85 0.00 0.84 0.00 0.00 0.83 20.16 0.98 0.85 0.97 |
1986 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 |

1987 1.00 0.93 1.03 0.00 0.93 0.00 0.00 1.03 12.91 1.07 1.14 1.07 |
1988 1.00 0.98 1.10 0.00 0.95 0.00 0.00 1.06 17.27 1.14 1.25 1.15 j
1989 1.00 1.02 1.17 0.00 0.96 0.00 0.00 1.08 22.00 1.21 1.31 1.22 |
1990 0.97 1.05 1.22 0.00 0.95 0.00 0.00 1.08 26.60 1.26 1.32 1.26 |
1991 0.95 1.12 1.29 0.00 0.98 0.00 0.00 1.08 28.01 1.31 1.39 1.31 |
1992 0.94 1.21 1.37 0.00 1.01 0.00 0.00 1.08 29.67 1.37 1.50 1.38 j
1993 0.94 1.32 1.48 0.00 1.06 0.00 0.00 1.11 31.79 1.45 1.64 1.46 j
1994 0.94 1.41 1.58 0.00 1.10 0.00 0.00 1.12 33.59 1.52 1.76 1.54 j
1995 0.93 1.51 1.67 0.00 1.13 0.00 0.00 1.12 35.13 1.58 1.87 1.60 j
1996 0.91 1.59 1.75 0.00 1.15 0.00 0.00 1.12 36.45 1.63 1.98 1.66 j
1997 0.91 1.71 1.87 0.00 1.19 0.00 0.00 1.14 38.48 1.71 2.15 1.74 j
1998 0.90 1.80 1.97 0.00 1.23 0.00 0.00 1.15 40.09 1.78 2.28 1.82 |
1999 0.90 1.92 2.11 0.00 1.27 0.00 0.00 1.18 42.23 1.87 2.47 1.91 |
2000 0.90 2.03 2.24 0.00 1.31 0.00 0.00 1.19 44.03 1.95 2.63 2.00 |

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low * LDPEdc = domestic consump
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE DINNER.TABLE AND KITCHENWARE MARKET

| LDPEdc HOPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985
1986

175
205

49
57

67
69

0
0

679
816

0 0 
0 0

2
3

0
0

972
1150

19
41

991 | 
1191 |

1987 192 64 82 0 710 0 0 2 0 1053 27 1081 |
1988 189 64 86 0 716 0 0 2 0 1058 23 1082 j
1989 185 64 89 0 721 0 0 2 0 1064 18 1082 j
1990 177 64 92 0 711 0 0 2 0 1048 14 1062 j
1991 173 61 90 0 745 0 0 2 0 1073 12 1085 |
1992 171 59 90 0 785 0 0 2 0 1108 10 1119 j
1993 171 58 90 0 831 0 0 2 0 1154 9 1164 j
1994 170 57 90 0 876 0 0 2 0 1195 9 1204 j
1995 167 55 88 0 912 0 0 2 0 1225 9 1234 |
1996 164 53 87 0 947 0 0 2 0 1255 8 1264 j
1997 163 52 87 0 990 0 0 2 0 1295 8 1304 j
1998 162 51 87 0 1038 0 0 2 0 1342 9 1352 |
1999 162 50 87 0 1084 0 0 2 0 1385 10 1396 |
2000 161 49 86 0 1133 0 0 2 0 1433 12 1446 |

AS PERCENT OF TOTAL FOR EACH YEAR

1985 17.66 4.94 6.76 0.00 68.52 0.00 0.00 0.20 0.00 98.08 1.92 100 |
1986 17.21 4.78 5.79 0.00 68.50 0.00 0.00 0.25 0.00 96.53 3 .47 100 j

1987 17.83 5.96 7.66 0.00 65.70 0.00 0.00 0.27 0.00 97.42 2.58 100 |
1988 17.48 5.95 7.97 0.00 66.20 0.00 0.00 0.26 0.00 97.85 2.15 100 j
1989 17.12 5.98 8.30 0.00 66.62 0.00 0.00 0.25 0.00 98.27 1.73 100 j
1990 16.73 6.07 8.66 0.00 66.96 0.00 0.00 0.25 0.00 98.66 1.34 100 j
1991 16.00 5.69 8.36 0.00 68.61 0.00 0.00 0.23 0.00 98.88 1.12 100 j
1992 15.30 5.34 8.06 0.00 70.15 0.00 0.00 0.22 0.00 99.06 0.94 100 |
1993 14.70 5.02 7.76 0.00 71.47 0.00 0.00 0.21 0.00 99.15 0.85 100 |
1994 14.12 4.73 7.47 0.00 72.72 0.00 0.00 0.19 0.00 99.23 0.77 100 |
1995 13.56 4.46 7.20 0.00 73.87 0.00 0.00 0.18 0.00 99.27 0.73 100 j
1996 13.02 4.22 6.94 0.00 74.96 0.00 0.00 0.17 0.00 99.31 0.69 100 |
1997 12.53 4.00 6.69 0.00 75.95 0.00 0.00 0.16 0.00 99.33 0.67 100 j
1998 12.05 3.79 6.45 0.00 76.83 0.00 0.00 0.15 0.00 99.28 0.72 100 I
1999 11.60 3.60 6.23 0.00 77.66 0.00 0.00 0.15 0.00 99.23 0.77 100 I
2000 11.17 3.43 6.01 0.00 78.42 0.00 0.00 0.14 0.00 99.16 0.84 100 I

INDEX 1986 = 1.00

1985 0.85 0.86 0.97 0.00 0.83 0.00 0.00 0.67 0.00 0.85 0.46 0.83 |
1986 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 j

1987 0.94 1.13 1.20 0.00 0.87 0.00 0.00 0.98 0.00 0.92 0.68 0.91 |
1988 0.92 1.13 1.25 0.00 0.88 0.00 0.00 0.95 0.00 0.92 0.56 0.91 |
1989 0.90 1.14 1.30 0.00 0.88 0.00 0.00 0.92 0.00 0.93 0.45 0.91 j
1990 0.87 1.13 1.33 0.00 0.87 0.00 0.00 0.88 0.00 0.91 0.34 0.89 j
1991 0.85 1.08 1.32 0.00 0.91 0.00 0.00 0.84 0.00 0.93 0.29 0.91 |
1992 0.84 1.05 1.31 0.00 0.96 0.00 0.00 0.82 0.00 0.96 0.25 0.94 j
1993 0.83 1.03 1.31 0.00 1.02 0.00 0.00 0.80 0.00 1.00 0.24 0.98 |
1994 0.83 1.00 1.30 0.00 1.07 0.00 0.00 0.77 0.00 1.04 0.22 1.01 |
1995 0.82 0.97 1.29 0.00 1.12 0.00 0.00 0.75 0.00 1.07 0.22 1.04 |
1996 0.80 0.94 1.27 0.00 1.16 0.00 0.00 0.72 0.00 1.09 0.21 1.06 j
1997 0.80 0.91 1.26 0.00 1.21 0.00 0.00 0.71 0.00 1.13 0.21 1.09 |
1998 0.79 0.90 1.26 0.00 1.27 0.00 0.00 0.69 0.00 1.17 0.24 1.13 |
1999 0.79 0.88 1.26 0.00 1.33 0.00 0.00 0.68 0.00 1.21 0.26 1.17 j
2000 0.79 0.87 1.26 0.00 1.39 0.00 0.00 0.67 0.00 1.25 0.29 1.21 j

LDPEdc forecasts have been adjusted fo r the down*gaging effects of projected sales of Linear Low - LDPEdc = domestic consunp



1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE HEALTH AND MEDICAL MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 83 49 270 0 71 0 0 55 0 528 91 619
1986 | 40 56 396 0 67 0 0 72 0 631 68 699

1987 60 50 400 0 76 0 0 75 0 662 93 756
1988 66 50 437 0 79 0 0 80 0 714 110 824
1989 72 49 476 0 83 0 0 85 0 767 127 895
1990 77 47 508 0 86 0 0 88 0 807 144 952
1991 76 48 552 0 85 0 0 91 0 854 157 1011
1992 75 49 606 0 86 0 0 96 0 913 173 1086
1995 76 51 671 0 88 0 0 102 0 989 193 1183
1994 76 52 739 0 89 0 0 108 0 1066 214 1281
1995 76 53 800 0 89 0 0 112 0 1133 234 1368
1996 75 54 860 0 89 0 0 116 0 1195 254 1450
1997 75 55 936 0 91 0 0 122 0 1281 279 1561
1998 76 56 1013 0 92 0 0 128 0 1366 307 1673
1999 77 58 1105 0 94 0 0 135 0 1470 339 1810
2000 77 60 1193 0 95 0 0 141 0 1568 371 1940

AS PERCENT OF TOTAL FOR EACH YEAR

1985 13.41 7.92 43.62 0.00 11.47 0 .0 0 0 .0 0 8.89 0 .0 0 85.30 14.70 100
1986 5.72 8.01 56.62 0 .00 9.58 0 .0 0 0 .0 0 10.30 0 .0 0 90.23 9.77 100

1987 8.06 6.61 52.90 0.00 10.07 0 .0 0 0 .0 0 9.96 0 .00 87.60 12.40 100
1988 8.05 6.06 53.09 0 .00 9.69 0 .0 0 0 .0 0 9.74 0 .00 86.63 13.37 100
1989 8.10 5.53 53.24 0 .00 9.34 0 .0 0 0 .0 0 9.51 0 .00 85.71 14.29 100
1990 8 .17 5.01 53.35 0 .0 0 9.03 0 .0 0 0 .0 0 9.28 0 .00 84.83 15.17 100
1991 7.52 4 .77 54.61 0 .00 8.46 0 .0 0 0 .0 0 9.08 0 .00 84.44 15.56 100
1992 6.93 4.55 55.77 0 .00 7.94 0 .0 0 0 .0 0 8.87 0 .00 84.06 15.94 100
1993 6.44 4.33 56.77 0 .00 7.44 0 .0 0 0 .0 0 8.66 0.00 83.64 16.36 100
1994 5.98 4.12 57.70 0.00 6.99 0 .00 0 .0 0 8.45 0 .00 83.24 16.76 100
1995 5.57 3.92 58.53 0 .0 0 6.57 0 .0 0 0 .0 0 8.25 0 .00 82.83 17.17 100
1996 5.19 3.74 59.29 0 .00 6.19 0 .0 0 0 .0 0 8.05 0 .00 82.45 17.55 100
1997 4.85 3.56 59.97 0 .00 5.83 0 .00 0 .0 0 7.85 0 .0 0 82.07 17.93 100
1998 4.54 3.40 60.55 0 .00 5.50 0 .0 0 0 .0 0 7.66 0 .00 81.65 18.35 100
1999 4.26 3.24 61.08 0 .00 5.20 0 .0 0 0 .00 7.48 0 .00 81.25 18.75 100
2000 4.00 3.10 61.54 0 .0 0 4.91 0 .0 0 0 .0 0 7.30 0 .00 80.85 19.15 100

INDEX 1986 = 1.00

1985 2.08 0.87 0.68 0 .00 1.06 0 .0 0 0 .0 0 0.76 0 .00 0.84 1.33 0.89
1986 1.00 1.00 1.00 0 .0 0 1.00 0 .0 0 0 .0 0 1.00 0.00 1.00 1.00 1.00

1987 1.52 0.89 1.01 0 .00 1.14 0 .0 0 0 .0 0 1.05 0 .00 1.05 1.37 1.08
1988 1.66 0.89 1.11 0 .00 1.19 0 .0 0 0 .0 0 1.11 0 .00 1.13 1.61 1.18
1989 1.81 0.88 1.20 0 .00 1.25 0 .0 0 0 .0 0 1.18 0 .00 1.22 1.87 1.28 j
1990 1.94 0.85 1.28 0 .00 1.28 0 .0 0 0 .0 0 1.23 0 .00 1.28 2.11 1.36 |
1991 1.90 0.86 1.39 0 .00 1.28 0 .0 0 0 .0 0 1.28 0 .0 0 1.35 2.30 1.45 j
1992 1.88 0.88 1.53 0 .00 1.29 0 .0 0 0 .0 0 1.34 0 .00 1.45 2.53 1.55 j
1993 1.90 0.91 1.70 0 .0 0 1.31 0 .0 0 0 .0 0 1.42 0 .00 1.57 2.83 1.69 |
1994 1.92 0.94 1.87 0 .00 1.34 0 .0 0 0 .0 0 1.50 0 .00 1.69 3.14 1.83 j
1995 1.91 0.96 2.02 0 .00 1.34 0 .00 0 .0 0 1.57 0 .00 1.80 3.44 1.96 j
1996 1.88 0.97 2.17 0.00 1.34 0 .0 0 0 .0 0 1.62 0 .00 1.90 3.72 2.07 j
1997 1.89 0.99 2.36 0 .00 1.36 0 .0 0 0 .0 0 1.70 0 .00 2.03 4.10 2.23 j
1998 1.90 1.02 2.56 0 .0 0 1.37 0 .0 0 0 .0 0 1.78 0 .0 0 2.17 4.49 2.39 j
1999 1.93 1.05 2.79 0 .0 0 1.40 0 .0 0 0 .0 0 1.88 0.00 2.33 4.97 2.59 |
2000 1.94 1.07 3.01 0 .0 0 1.42 0 .0 0 0 .0 0 1.97 0 .00 2.49 5.44 2.77 j

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consunp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE TOYS,SPORTS, AND HOBBIES MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL |

1985 47 95 43 0 186 0 0 17 0 388 367 755 |
1986 39 80 57 0 213 0 0 17 0 406 115 521 |

1987 42 88 61 0 229 0 0 20 0 442 263 706 |
1988 44 94 66 0 242 0 0 21 0 469 329 798 j
1989 45 97 68 0 249 0 0 22 0 482 388 871 |
1990 45 97 69 0 249 0 0 22 0 483 436 920 |
1991 43 96 70 0 247 0 0 22 0 480 447 928 j
1992 43 96 72 0 250 0 0 22 0 484 463 948 |
1993 43 98 74 0 255 0 0 22 0 494 484 979 j
1994 43 99 76 0 258 0 0 22 0 500 500 1001 j
1995 42 97 77 0 256 0 0 22 0 496 506 1003 j
1996 41 96 77 0 255 0 0 21 0 493 511 1004 |
1997 42 97 79 0 258 0 0 22 0 499 525 1024 |
1998 41 97 80 0 257 0 0 21 0 498 531 1030 |
1999 41 98 82 0 262 0 0 22 0 508 548 1056 |
2000 41 98 83 0 262 0 0 22 0 507 554 1061 j

I
AS PERCENT OF TOTAL FOR EACH YEAR

I
I

1985 6.23 12.58 5.70 0.00 24.64 0.00 0.00 2.25 0.00 51.39 48.61 100 I
1986 7.48 15.36 10.94 0.00 40.88 0.00 0.00 3.26 0.00 77.93 22.07 100 I

1987 6.07 12.58 8.69 0.00 32.47 0.00 0.00 2.86 0.00 62.68 37.32 100 I
1988 5.61 11.80 8.27 0.00 30.40 0.00 0.00 2.70 0.00 58.76 41.24 100 I
1989 5.23 11.14 7.89 0.00 28.61 0.00 0.00 2.57 0.00 55.44 44.56 100 I
1990 4.90 10.59 7.55 0.00 27.05 0.00 0.00 2.48 0.00 52.58 47.42 100 I
1991 4.73 10.39 7.58 0.00 26.70 0.00 0.00 2.41 0.00 51.80 48.20 100 I
1992 4.58 10.21 7.61 0.00 26.38 0.00 0.00 2.35 0.00 51.13 48.87 100 I
1993 4.46 10.04 7.64 0.00 26.08 0.00 0.00 2.30 0.00 50.52 49.48 100 I
1994 4.36 9.89 7.67 0.00 25.82 0.00 0.00 2.25 0.00 49.99 50.01 100 I
1995 4.26 9.76 7.70 0.00 25.59 0.00 0.00 2.21 0.00 49.52 50.48 100 I
1996 4.17 9.64 7.74 0.00 25.38 0.00 0.00 2.17 0.00 49.11 50.89 100 I
1997 4.10 9.54 7.78 0.00 25.20 0.00 0.00 2.14 0.00 48.75 51.25 100 I
1998 4.03 9.43 7.81 0.00 25.02 0.00 0.00 2.12 0.00 48.40 51.60 100 I
1999 3.96 9.35 7.84 0.00 24.86 0.00 0.00 2.09 0.00 48.10 51.90 100 I
2000 3.91 9.26 7.88 0.00 24.72 0.00 0.00 2.07 0.00 47.83 52.17 100 I 

1
INDEX 1986 * 1.00

1
1

1985 1.21 1.19 0.75 0.00 0.87 0.00 0.00 1.00 0.00 0.96 3.19 1.45 I
1986 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 I

1987 1.10 1.11 1.08 0.00 1.08 0.00 0.00 1.19 0.00 1.09 2.29 1.36 I
1988 1.15 1.18 1.16 0.00 1.14 0.00 0.00 1.27 0.00 1.16 2.86 1.53 j
1989 1.17 1.21 1.21 0.00 1.17 0.00 0.00 1.32 0.00 1.19 3 .37 1.67 j
1990 1.16 1.22 1.22 0.00 1.17 0.00 0.00 1.34 0.00 1.19 3.79 1.77 |
1991 1.13 1.21 1.23 0.00 1.16 0.00 0.00 1.31 0.00 1.18 3 .89 1.78 j
1992 1.11 1.21 1.27 0.00 1.17 0.00 0.00 1.31 0.00 1.19 4.03 1.82 |
1993 1.12 1.23 1.31 0.00 1.20 0.00 0.00 1.32 0.00 1.22 4.21 1.88 |
1994 1.12 1.24 1.35 0.00 1.21 0.00 0.00 1.33 0.00 1.23 4.35 1.92 |
1995 1.10 1.22 1.36 0.00 1.21 0.00 0.00 1.30 0.00 1.22 4.40 1.93 |
1996 1.08 1.21 1.36 0.00 1.20 0.00 0.00 1.29 0.00 1.22 4.45 1.93 j
1997 1.08 1.22 1.40 0.00 1.21 0.00 0.00 1.29 0.00 1.23 4 .57 1.97 |
1998 1.06 1.22 1.41 0.00 1.21 0.00 0.00 1.28 0.00 1.23 4.62 1.98 j
1999 1.07 1.23 1.45 0.00 1.23 0.00 0.00 1.30 0.00 1.25 4 .77 2.03 |
2000 1.06 1.23 1.47 0.00 1.23 0.00 0.00 1.29 0.00 1.25 4.82 2.04 j

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consunp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE ALL OTHER CONSUMER AND INST1T MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 170 314 241 0 154 0 0 155 0 1027 378 1405
1986 233 590 210 0 200 0 0 185 0 1408 77 1485

1987 218 526 210 0 187 0 0 187 0 1321 324 1645
1988 215 556 217 0 189 0 0 187 0 1355 412 1768
1989 212 588 224 0 189 0 0 188 0 1391 503 1895
1990 205 611 226 0 186 0 0 185 0 1402 586 1988
1991 202 672 230 0 188 0 0 181 0 1461 630 2091
1992 201 741 236 0 190 0 0 179 0 1533 678 2212
1993 202 825 245 0 196 0 0 179 0 1634 742 2377
1994 201 898 249 0 198 0 0 177 0 1709 794 2503
1995 198 972 253 0 199 0 0 174 0 1783 847 2630
1996 195 1039 254 0 198 0 0 169 0 1841 893 2734
1997 196 1132 262 0 203 0 0 170 0 1947 961 2909
1998 193 1204 263 0 202 0 0 166 0 2014 1013 3027
1999 193 1297 269 0 205 0 0 166 0 2116 1082 3198
2000 191 1378 273 0 206 0 0 164 0 2196 1141 3338

AS PERCENT OF TOTAL FOR EACH YEAR

1985
1986

12.12
15.68

22.35
39.71

17.15
14.13

0 .0 0
0 .0 0

10.96
13.46

0 .0 0
0 .00

0 .0 0
0 .0 0

11.03
12.45

0 .00
0 .00

73 .10
94 .76

26 .90
5 .2 4

100
100

1987 13.27 31 .98 12.79 0 .00 11.42 0 .00 0 .0 0 11.42 0 .00 80 .28 19.72 100
1988 12.19 3 1 .47 12.29 0 .00 10.70 0 .00 0 .0 0 10.62 0 .00 76 .66 23 .34 100
1989 11.20 3 1 .06 11.82 0 .00 10.02 0 .00 0 .0 0 9 .9 3 0 .00 73.42 26 .58 100
1990 10.31 30 .72 11.37 0 .0 0 9 .3 8 0 .00 0 .0 0 9 .3 3 0 .00 70.50 29.50 100
1991 9 .6 8 32 .14 11.02 0.00 9 .0 0 0 .0 0 0 .0 0 8 .6 9 0 .00 6 9 .88 30 .12 100
1992 9 .0 9 33 .49 10.67 0 .00 8 .6 3 0.00 0 .0 0 8 .1 0 0 .00 69.31 30 .69 100
1993 8.53 34 .72 10.31 0 .00 8 .2 6 0 .0 0 0 .0 0 7 .5 6 0 .00 68 .76 31 .24 100
1994 8 .03 35 .89 9 .9 7 0 .00 7 .92 0.00 0 .0 0 7 .0 7 0 .00 68 .26 31 .74 100
1995 7 .5 6 36 .98 9 .6 3 0 .00 7 .58 0.00 0 .0 0 6 .6 2 0 .00 67 .78 32 .22 100
1996 7.13 37 .99 9 .3 2 0 .00 7 .2 7 0.00 0 .0 0 6.21 0 .00 67 .35 32 .65 100
1997 6 .74 38 .93 9.01 0 .00 6 .9 8 0 .00 0 .0 0 5.84 0 .00 66 .94 3 3 .06 100
1998 6 .3 7 39 .78 8 .7 2 0 .00 6 .70 0 .00 0 .0 0 5 .50 0 .00 66 .53 3 3 .47 100
1999 6 .04 4 0 .57 8 .4 4 0 .0 0 6 .43 0 .00 0 .0 0 5 .20 0 .00 66 .16 33 .84 100
2000 5.74 41 .29 8 .1 8 0 .0 0 6 .1 9 0 .00 0 .0 0 4 .9 2 0 .00 65 .80 34 .20 100

INDEX 1986 = 1.00

1985 0 .73 0 .53 1.15 0 .0 0 0 .7 7 0 .00 0 .0 0 0 .84 0 .00 0 .7 3 4 .8 5 0.95
1986 1.00 1.00 1.00 0 .0 0 1.00 0 .00 0 .0 0 1.00 0 .00 1 .00 1 .00 1.00

1987 0 .94 0 .8 9 1.00 0 .0 0 0.94 0 .00 0 .0 0 1.02 0 .00 0 .94 4 .1 7 1.11
1988 0 .92 0 .9 4 1.03 0 .00 0.95 0 .00 0 .00 1.01 0 .00 0 .9 6 5 .3 0 1.19
1989 0.91 1.00 1.07 0 .0 0 0.95 0.00 0 .0 0 1.02 0 .00 0 .9 9 6 .4 7 1.28
1990 0 .8 8 1.04 1 .08 0 .00 0 .93 0 .0 0 0 .00 1.00 0 .00 1 .00 7 .5 3 1.34
1991 0 .8 7 1.14 1.10 0 .0 0 0 .94 0 .0 0 0 .0 0 0 .9 8 0 .00 1 .04 8 .0 9 1.41
1992 0 .8 6 1 .26 1 .12 0 .00 0.95 0 .0 0 0 .0 0 0 .9 7 0 .0 0 1 .09 8 .7 2 1.49
1993 0 .8 7 1.40 1 .17 0 .00 0 .98 0 .0 0 0 .0 0 0 .9 7 0 .00 1 .16 9 .5 4 1.60
1994 0 .86 1 .52 1 .19 0 .00 0 .99 0 .00 0 .0 0 0 .9 6 0 .0 0 1.21 10.21 1.69
1995 0.85 1.65 1.21 0 .0 0 1.00 0 .00 0 .0 0 0 .94 0 .00 1 .27 10 .88 1.77
1996 0.84 1 .76 1.21 0 .0 0 0 .99 0.00 0 .0 0 0 .92 0.00 1.31 11.47 1.84
1997 0.84 1.92 1.25 0 .00 1.01 0 .00 0 .0 0 0 .92 0.00 1 .38 12.35 1.96
1998 0.83 2 .0 4 1.26 0 .00 1.01 0 .0 0 0 .0 0 0 .90 0.00 1.43 13.01 2 .04
1999 0 .83 2 .2 0 1 .29 0 .0 0 1.03 0 .00 0 .0 0 0 .90 0 .00 1 .50 13.90 2.15
2000 0 .82 2 .3 4 1.30 0 .00 1.03 0 .0 0 0 .0 0 0 .8 9 0.00 1 .56 14.66 2.25

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consimp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE INDUSTRIAL/MACHINERY MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 0 0 0 0 32 30 37 99 230 329
1986 o 0 0 0 0 0 32 17 48 97 232 329

1987 0 0 0 0 0 0 37 19 44 102 258 361
1988 0 0 0 0 0 0 43 20 45 109 284 394
1989 0 0 0 0 0 0 49 22 46 117 313 431
1990 0 0 0 0 0 0 52 22 43 118 322 441
1991 0 0 0 0 0 0 54 22 42 119 329 450
1992 0 0 0 0 0 0 58 22 42 123 347 472
1993 0 0 0 0 0 0 64 23 44 131 374 506
1994 0 0 0 0 0 0 68 23 44 137 396 533
1995 0 0 0 0 0 0 72 23 44 139 410 550
1996 0 0 0 0 0 0 75 22 43 141 421 563
1997 0 0 0 0 0 0 80 23 44 148 447 595
1998 0 0 0 0 0 0 85 23 44 154 471 623
1999 0 0 0 0 0 0 93 24 46 163 506 667
2000 0 0 0 0 0 0 97 24 45 168 528 692

AS PERCENT OF TOTAL FOR EACH YEAR

1985 0 .0 0 0 .00 0 .0 0 0 .00 0 .0 0 0 .0 0  9 .7 3 9 .1 2 11.25 3 0 .09 69.91 100
1986 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  9 .7 3 5 .1 7 14.59 29 .48 70.71 100

1987 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  10.50 5 .3 9 12.41 28.30 71.65 100
1988 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .0 0  10.95 5 .2 9 11.53 27 .77 72.14 100
1989 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .0 0  11.39 5 .2 0 10.68 27 .27 72 .57 100
1990 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  11.82 5 .1 2 9 .8 4 26 .78 72 .98 100
1991 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  12.12 4 .9 3 9 .4 5 26 .49 73.26 100
1992 0 .0 0 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0  12.39 4 .7 4 9 .0 8 26.21 73.55 100
1993 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  12.66 4 .5 6 8 .7 2 25.94 73.90 100
1994 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  12.91 4 .3 9 8 .3 8 25 .67 74.21 100
1995 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  13.14 4 .2 2 8 .0 5 25.42 74.55 100
1996 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  13.36 4 .0 6 7 .7 4 25 .17 74.86 100
1997 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  13.57 3.91 7 .4 4 24.93 75 .17 100
1998 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  13.77 3 .7 7 7 .1 6 24 .69 75 .53 100
1999 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  13.95 3 .6 3 6 .8 9 24 .47 75.86 100
2000 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  14.12 3 .4 9 6 .6 3 24.25 76.21 100

INDEX 1986 = 1.00

1985 0 .0 0 0 .00 0 .00 0 .0 0 0 .00 0 .0 0  1 .00 1 .76 0 .7 7 1.02 0 .99 1.00
1986 0 .0 0 0 .00 0 .00 0 .0 0 0 .00 0 .0 0  1 .00 1.00 1.00 1 .00 1 .00 1.00

1987 0 .00 0 .00 0 .00 0 .00 0 .00 0 .0 0  1 .19 1.15 0 .9 3 1.05 1.11 1.10
1988 0 .00 0 .00 0 .00 0 .00 0 .00 0 .0 0  1.35 1.23 0 .9 5 1.13 1 .22 1.20
1989 0 .0 0 0 .00 0 .00 0 .00 0 .00 0 .0 0  1 .54 1.32 0 .9 6 1.21 1.35 1.31
1990 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  1 .63 1.33 0 .9 0 1 .22 1.38 1 .34
1991 0 .0 0 0 .00 0.00 0 .00 0 .0 0 0 .0 0  1.70 1.30 0 .8 9 1 .23 1.42 1 .37
1992 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  1 .83 1.32 0 .8 9 1 .28 1 .49 1.44
1993 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  2 .00 1 .36 0 .9 2 1.35 1.61 1.54
1994 0 .0 0 0 .00 0 .00 0 .00 0 .0 0 0 .0 0  2 .15 1.38 0 .9 3 1.41 1.70 1.62
1995 0 .0 0 0.00 0 .00 0 .00 0 .0 0 0 .0 0  2 .2 6 1 .37 0 .9 2 1 .44 1.76 1 .6 7
1996 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  2 .35 1.35 0.91 1 .46 1.81 1.71
1997 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  2 .52 1 .37 0 .9 2 1 .53 1.92 1.81
1998 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  2 .6 8 1.38 0 .9 3 1 .59 2 .03 1.90
1999 0 .0 0 0 .00 0 .00 0 .0 0 0 .0 0 0 .0 0  2.91 1.42 0 .9 6 1 .68 2 .18 2 .03
2000 0 .0 0 0 .00 0 .0 0 0 .0 0 0 .0 0 0 .0 0  3 .0 6 1.42 0 .9 6 1 .73 2 .2 7 2.11

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consump



1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLO TO THE ADHESIVES, INKS, COATINGS MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 0 0 0 0 0 0 0 89 886 975 452 1427
1986 o 0 0 0 0 0 0 83 583 666 689 1353

1987 0 0 0 0 0 0 0 82 709 791 651 1444
1988 0 0 0 0 0 0 0 83 757 841 668 1511
1989 0 0 0 0 0 0 0 82 793 876 672 1551
1990 0 0 0 0 0 0 0 80 818 898 664 1566
1991 0 0 0 0 0 0 0 79 805 885 684 1572
1992 0 0 0 0 0 0 0 79 805 884 713 1602
1993 0 0 0 0 0 0 0 79 812 892 751 1646
1994 0 0 0 0 0 0 0 79 811 891 781 1674
1995 0 0 0 0 0 0 0 77 798 876 800 1677
1996 0 0 0 0 0 0 0 76 790 867 822 1688
1997 0 0 0 0 0 0 0 77 794 872 857 1728
1998 0 0 0 0 0 0 0 77 794 871 889 1757
1999 0 0 0 0 0 0 0 77 799 876 926 1797
2000 0 0 0 0 0 0 0 77 795 873 955 1820

AS PERCENT OF TOTAL FOR EACH YEAR

1985 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 6 .2 4 62 .09 68 .33 3 1 .6 7 100
1986 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 6 .1 3 4 3 .09 49 .22 5 0 .97 100

1987 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 5 .6 9 49.14 54.83 45 .12 100
1988 0 .0 0 0 .0 0 0 .00 0 .00 0 .00 0 .0 0  0 .0 0 5 .5 2 50.13 55.65 4 4 .26 100
1989 0 .0 0 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 5 .3 4 51.15 56 .49 43 .35 100
1990 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 5 .1 4 52.21 57 .36 42.41 100
1991 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 5 .0 4 51.23 56 .27 4 3 .49 100
1992 0 .0 0 0 .0 0 0 .0 0 0.00 0 .00 0 .0 0  0 .0 0 4 .9 3 50 .29 55 .22 44 .54 100
1993 0 .0 0 0 .0 0 0 .0 0 0.00 0.00 0 .0 0  0 .0 0 4 .8 3 4 9 .37 54 .20 4 5 .63 100
1994 0 .00 0 .0 0 0 .0 0 0.00 0 .00 0 .0 0  0 .0 0 4 .7 4 48 .48 53.22 4 6 .67 100
1995 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 4 .6 4 47.62 52 .27 4 7 .69 100
1996 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 4 .5 6 46 .79 51.35 4 8 .6 7 100
1997 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 4 .4 7 4 5 .99 50 .46 49 .63 100
1998 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 4 .3 9 45.21 49 .60 50 .62 100
1999 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 4 .31 44 .46 4 8 .77 51 .56 100
2000 0 .0 0 0 .0 0 0 .0 0 0.00 0 .00 0 .0 0  0 .0 0 4 .2 4 43 .73 47 .97 52 .48 100

INDEX 1986 * 1.00

1985 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .00 1 .0 7 1.52 1.46 0 .6 6 1.05
1986 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 1 .00 1.00 1.00 1 .00 1.00

1987 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 9 1.22 1.19 0 .9 4 1.07
1988 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 1.01 1.30 1.26 0 .9 7 1.12
1989 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 1 .00 1 .36 1.32 0 .9 8 1.15
1990 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 7 1.40 1.35 0 .9 6 1.16
1991 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .95 1 .38 1.33 0 .9 9 1.16
1992 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .95 1 .38 1.33 1 .04 1.18
1993 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 6 1 .39 1.34 1 .09 1 .22
1994 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 6 1 .39 1.34 1 .13 1.24
1995 0 .0 0 0 .0 0 0 .0 0 0 .00 0 .00 0 .0 0  0 .0 0 0 .9 4 1 .37 1.32 1 .16 1.24
1996 0 .0 0 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 0 .9 3 1 .36 1.30 1 .1 9 1.25
1997 0 .0 0 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 0 .9 3 1.36 1.31 1 .24 1.28
1998 0 .0 0 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 0 .9 3 1 .36 1.31 1 .2 9 1.30
1999 0 .0 0 0 .0 0 0 .0 0 0 .00 0.00 0 .0 0  0 .0 0 0 .9 3 1 .37 1.32 1 .34 1.33
2000 0 .0 0 0 .0 0 0 .0 0 0.00 0 .00 0 .0 0  0 .0 0 0 .9 3 1 .3 7 1.31 1 .3 9 1.35

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc * domestic consump

100



1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE RESELLERS AND COMPOUNDERS MARKET

I1
| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL 11 

. . . . . . _____ .11
1
1 1985 | 559 589 834 150 576 27 25 238 230 3228 0

11
3228 I j

11
1986 j 511 487 946 137 564 40 22 262 95 3064 0 3064 II

1
1 1987 | 536 541 940 153 515 25 28 262 141 3144 0 3144 | |
1 1988 I 577 583 1024 172 527 22 32 275 167 3382 0 3382 II
1 1989 j 599 606 1072 187 517 18 35 277 190 3504 0 3504 j |
1 1990 j 603 613 1092 197 491 13 38 272 208 3531 0 3531 ||
1 1991 | 611 612 1144 207 490 12 39 271 217 3607 0 3607 II
1 1992 | 629 621 1216 222 497 12 41 274 229 3744 0 3744 j |
1 1993 j 656 636 1305 239 509 13 44 280 244 3930 0 3930 | j
1 1994 | 676 644 1383 255 515 13 46 283 257 4074 0 4074 | j
1 1995 j 686 643 1443 267 515 12 48 282 266 4165 0 4165 j |
1 1996 | 695 642 1502 279 513 12 50 280 275 4251 0 4251 II
1 1997 j 718 652 1592 297 522 12 52 284 290 4424 0 4424 II
1 1998 j 735 657 1670 313 525 12 54 286 302 4558 0 4558 j j
1 1999 j 763 671 1777 335 536 13 57 291 319 4766 0 4766 | j
11

2000 | 779 674 1856 351 539 13 59 292 331 4897 0 4897 11 
1 1

1
11

AS PERCENT OF TOTAL FOR EACH YEAR
1 1 
I I

1
1 1985 | 17.32 18.25 25.84 4.65 17.84 0.84 0.77 7.37 7.13 100.00 0 .00

...................... II
100 j j

11
1986 | 16.68 15.89 30.88 4.47 18.41 1.31 0.72 8.55 3.10 100.00 0.00 100 II

1
1 1987 | 17.07 17.21 29.92 4.87 16.38 0.81 0.89 8.35 4.49 100.00 0.00

...................... II
100 II

1 1988 | 17.08 17.24 30.27 5.11 15.58 0.67 0.95 8.14 4.95 100.00 0.00 100 II
1 1989 j 17.09 17.30 30.61 5.35 14.76 0.52 1.02 7.93 5.42 100.00 0 .00 100 II
1 1990 | 17.10 17.38 30.93 5.59 13.92 0.37 1.08 7.72 5.91 100.00 0 .00 100 II
1 1991 j 16.95 16.98 31.71 5.76 13.60 0.35 1.10 7.52 6.02 100.00 0 .00 100 II
1 1992 | 16.82 16.59 32.48 5.93 13.28 0.34 1.12 7.32 6.12 100.00 0 .00 100 II
1 1993 j 16.71 16.20 33.22 6.10 12.97 0.33 1.13 7.13 6.22 100.00 0.00 100 11
1 1994 | 16.59 15.82 33.94 6.26 12.66 0.32 1.15 6.95 6.31 100.00 0.00 100 II
1 1995 j 16.47 15.46 34.65 6.42 12.37 0.31 1.16 6.77 6.39 100.00 0.00 100 II
1 1996 | 16.35 15.10 35.34 6.57 12.08 0.30 1.18 6.60 6.48 100.00 0.00 100 II
1 1997 | 16.24 14.75 36.00 6.73 11.80 0.29 1.19 6.44 6.56 100.00 0.00 100 II
1 1998 j 16.13 14.42 36.65 6.88 11.53 0.28 1.20 6.28 6.63 100.00 0.00 100 II
1 1999 | 16.02 14.09 37.28 7.03 11.26 0.27 1.21 6.12 6.70 100.00 0.00 100 II
11

2000 | 15.91 13.77 37.90 7.18 11.01 0.26 1.22 5.98 6.77 100.00 0 .00 100 II 
1 11

11
INDEX 1986 = 1.00

11 
II

1
1 1985 | 1.09 1.21 0.88 1.09 1.02 0.67 1.14 0.91 2.42 1.05 0 .00

11
1.05 II

11
1986 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 II

1
1 1987 | 1.05 1.11 0.99 1.12 0.91 0.64 1.28 1.00 1.49 1.03 0.00

...................... II
1.03 II

1 1988 | 1.13 1.20 1.08 1.26 0.93 0.57 1.47 1.05 1.76 1.10 0 .00 1.10 II
1 1989 | 1.17 1.25 1.13 1.37 0.92 0.46 1.62 1.06 2.00 1.14 0 .00 1.14
1 1990 j 1.18 1.26 1.15 1.44 0.87 0.32 1.74 1.04 2.20 1.15 0 .00 1.15 II
1 1991 | 1.20 1.26 1.21 1.52 0.87 0.32 1.80 1.04 2.29 1.18 0 .00 1.18 ||
1 1992 j 1.23 1.28 1.29 1.62 0.88 0.32 1.90 1.05 2.41 1.22 0 .00 1.22 ||
1 1993 j 1.29 1.31 1.38 1.75 0.90 0.32 2.02 1.07 2.57 1.28 0 .0 0 1.28 II
1 1994 j 1.32 1.32 1.46 1.86 0.91 0.33 2.12 1.08 2.71 1.33 0 .00 1.33 II
1 1995 j 1.34 1.32 1.53 1.95 0.91 0.32 2.20 1.08 2.80 1.36 0 .00 1.36 II
1 1996 j 1.36 1.32 1.59 2.04 0.91 0.32 2.27 1.07 2.90 1.39 0 .00 1.39 II
1 1997 | 1.41 1.34 1.68 2.17 0.93 0.32 2.39 1.09 3.05 1.44 0 .00 1.44 II
1 1998 | 1.44 1.35 1.77 2.29 0.93 0.32 2.49 1.09 3.18 1.49 0 .00 1.49 II
1 1999 | 1.49 1.38 1.88 2.45 0.95 0.32 2.63 1.11 3.36 1.56 0 .00 1.56 II
1 2000 | 1.53 1.38 1.96 2.57 0.96 0.32 2.72 1.12 3.49 1.60 0 .00 1.60 j |

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consump
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE UNCLASSIFIED SALES MARKET

LDPEdc HOPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 272 254 263 50 249 5 3 141 103 1340 0 1340
1986 249 202 216 10 250 20 2 188 30 1167 0 1167

1987 238 202 263 18 299 13 2 219 54 1310 0 1310
1988 252 211 304 20 340 11 2 247 67 1457 0 1457
1989 256 212 337 23 371 9 2 269 80 1562 0 1562
1990 252 207 361 25 394 6 2 285 92 1627 0 1627
1991 257 204 380 24 410 6 2 298 98 1683 0 1683
1992 267 206 405 24 433 6 2 316 107 1769 0 1769
1993 279 209 435 24 462 6 2 339 118 1878 0 1878
1994 288 210 461 24 486 6 2 359 129 1968 0 1968
1995 294 209 480 23 504 5 2 375 138 2033 0 2033
1996 298 207 498 23 522 5 2 390 149 2097 0 2097
1997 309 209 525 23 550 5 2 414 163 2204 0 2204
1998 317 209 548 22 574 5 2 435 178 2293 0 2293
1999 329 213 579 23 607 5 2 464 198 2421 0 2421
2000 336 212 600 22 630 5 2 486 216 2513 0 2513

AS PERCENT OF TOTAL FOR EACH YEAR

1985 2 0 .30 18.96 19.63 3 .7 3  18.58 0 .3 7 0 .22 10.52 7 .6 9 100.00 0 .0 0 100
1986 2 1 .34 17.31 18.51 0 .8 6  21 .42 1.71 0 .1 7 16.11 2 .5 7 100.00 0 .0 0 100

1987 18.21 15.45 20 .07 1 .40  22.85 0 .9 9 0 .1 7 16.71 4 .1 4 100.00 0 .0 0 100
1988 17.30 14.48 20.86 1 .43  23.33 0 .7 9 0 .1 6 17.00 4 .6 5 100.00 0 .0 0 100
1989 16.40 13.58 21 .58 1 .48  23 .79 0 .5 9 0 .15 17.27 5 .1 6 100.00 0 .0 0 100
1990 15.51 12.73 22.23 1.54 24 .22 0 .40 0 .15 17.55 5 .6 8 100.00 0 .00 100
1991 15.30 12.17 22.61 1.45 24 .36 0 .3 7 0 .14 17.72 5 .8 7 100.00 0 .0 0 100
1992 15.09 11.65 22.94 1 .36  24 .49 0 .35 0 .13 17.90 6 .0 8 100.00 0 .0 0 100
1993 14.88 11.16 23.21 1 .29  24.61 0 .3 3 0 .1 2 18.08 6 .31 100.00 0 .0 0 100
1994 14 .67 10.71 23.44 1 .22  24.71 0.31 0 .12 18.26 6 .5 6 100.00 0 .0 0 100
1995 14 .46 10.28 23.62 1 .16  24.81 0 .2 9 0.11 18.45 6 .8 2 100.00 0 .0 0 100
1996 14.25 9 .8 8 23.75 1 .10  24 .89 0 .2 8 0.10 18.63 7 .1 2 100.00 0 .00 100
1997 14.04 9 .5 0 23.84 1.05 24 .97 0 .2 6 0 .10 18.81 7 .4 4 100.00 0 .0 0 100
1998 13.82 9 .1 4 23.90 1.00  25 .03 0 .25 0 .0 9 18.99 7 .7 9 100.00 0 .0 0 100
1999 13.61 8 .8 0 23.91 0 .95  25 .07 0 .24 0 .0 9 19.17 8 .1 8 100.00 0 .0 0 100
2000 13.39 8 .4 7 2 3 .89 0.91 25 .09 0 .2 3 0 .0 9 19.34 8 .61 100.00 0 .0 0 100

INDEX 1986 » 1 .00

1985 | 1 .09 1 .26 1.22 5 .0 0  1 .00 0 .25 1.50 0.75 3 .4 3 1 .15 0 .00 1.15
1986 I 1 .00 1 .00 1 .00 1 .00  1 .00 1 .00 1.00 1.00 1 .00 1 .00 0 .0 0 1.00

1987 0 .9 6 1 .00 1.22 1.83  1 .20 0 .65 1.13 1 .16 1.81 1 .12 0 .00 1.12
1988 1.01 1.05 1.41 2 .0 8  1 .36 0 .5 7 1.18 1.32 2 .2 6 1.25 0 .0 0 1.25
1989 1 .03 1.05 1 .56 2 .31 1 .49 0 .4 6 1.21 1.44 2 .6 9 1.34 0 .0 0 1.34
1990 1.01 1 .03 1 .67 2.51 1 .58 0 .33 1.21 1.52 3 .0 8 1 .3 9 0 .0 0 1.39
1991 1 .03 1.01 1 .76 2 .4 4  1 .64 0.31 1 .17 1 .59 3 .3 0 1 .44 0 .0 0 1.44
1992 1 .0 7 1 .02 1.88 2.41 1 .73 0.31 1.15 1 .68 3 .5 9 1 .52 0 .0 0 1.52
1993 1.12 1 .04 2 .02 2 .4 2  1 .85 0.31 1.16 1.81 3 .95 1.61 0 .0 0 1.61
1994 1 .1 6 1 .04 2 .14 2 .4 0  1 .95 0 .30 1.14 1.91 4 .3 0 1 .6 9 0 .0 0 1.69
1995 1 .1 8 1 .03 2 .22 2 .35  2 .0 2 0 .3 0 1.12 2 .00 4 .6 3 1 .74 0 .0 0 1.74
1996 1.20 1 .03 2.31 2 .3 0  2 .0 9 0 .2 9 1.09 2 .0 8 4 .9 7 1 .80 0 .00 1.80
1997 1 .24 1.04 2 .43 2 .3 0  2 .20 0 .2 9 1.09 2 .20 5 .4 6 1 .89 0 .00 1.89
1998 1 .2 7 1 .04 2 .54 2 .2 8  2 .30 0 .2 9 1.08 2 .3 2 5 .95 1 .9 7 0 .0 0 1.97
1999 1.32 1.05 2 .6 8 2 .3 0  2 .4 3 0 .2 9 1.09 2 .4 7 6 .6 0 2 .0 8 0 .0 0 2 .08
2000 1.35 1.05 2 .7 8 2 .2 8  2 .5 2 0 .2 8 1 .08 2 .5 9 7.21 2 .1 5 0 .0 0 2.15

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low * LDPEdc = domestic consunp



1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE EXPORTS MARKET

II1 1________ LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL I
11
j | 1985 1131 877 875 149 84 35 24 292 621 4088 0 4088 I
II 1986 
11______ 939 924 1130 158 114 73 39 370 241 3988 0 3988 |

. . . . ________ I11
j j  1987 1182 1057 1267 185 107 51 37 438 452 4780 0 4780 |
II 1988 1471 1311 1584 237 119 51 43 532 603 5955 0 5955 |
11 1989 1644 1461 1778 272 117 44 45 580 717 6663 0 6663 |
j |  1990 1711 1516 1860 290 107 33 43 590 790 6944 0 6944 |
II 1991 1749 1587 1979 312 104 32 44 595 805 7210 0 7210 |
j j 1992 1815 1686 2134 340 102 32 45 609 834 7603 0 7603 j
|| 1993 1917 1823 2340 376 103 32 48 635 879 8157 0 8157 |
|| 1994 2012 1956 2544 412 103 32 50 658 921 8691 0 8691 |
11 1995 2104 2091 2754 449 103 33 52 679 961 9230 0 9230 |
| j  1996 2178 2210 2946 482 102 32 54 694 993 9695 0 9695 |
| j 1997 2284 2366 3188 523 102 33 57 718 1039 10314 0 10314 |
11 1998 2407 2544 3462 570 104 33 60 747 1093 11024 0 11024 |
II 1999 2561 2760 3791 625 106 34 63 785 1161 11891 0 11891 |
11 2000 
11

2708 2972 4118 679 108 35 67 820 1225 12735 0 12735 |
11 
II11_________

AS PERCENT OF TOTAL FOR EACH YEAR
1
1

1 I
j j 1985 27.67 21.45 21.40 3.64 2.05 0.86 0.59 7.14 15.19 100.00 0.00

1
100 j

| j  1986 
11_________

23.55 23.17 28.34 3.96 2.86 1.83 0.98 9.28 6.04 100.00 0.00 100 I
11
j j 1987 24.73 22.12 26.52 3.88 2.25 1.08 0.79 9.17 9.46 100.00 0.00

I
100 j

| j 1988 24.71 22.03 26.61 3.98 2.00 0.87 0.73 8.94 10.14 100.00 0.00 100 1
| j 1989 24.68 21.93 26.70 4.08 1.77 0.67 0.68 8.72 10.77 100.00 0.00 100 1
11 1990 24.65 21.84 26.79 4.18 1.55 0.48 0.63 8.51 11.38 100.00 0.00 100 I
| |  1991 24.26 22.02 27.45 4.33 1.45 0.45 0.61 8.26 11.18 100.00 0.00 100 I
II 1992 23.88 22.19 28.08 4.48 1.35 0.42 0.60 8.02 10.98 100.00 0.00 100 1
j j  1993 23.51 22.35 28.69 4.61 1.27 0.40 0.59 7.79 10.79 100.00 0.00 100 I
| |  1994 23.15 22.51 29.28 4.74 1.19 0.38 0.58 7.57 10.60 100.00 0.00 100 I
| |  1995 22.80 22.66 29.84 4.86 1.12 0.36 0.57 7.36 10.42 100.00 0.00 100 I
j j  1996 22.47 22.80 30.39 4.98 1.06 0.34 0.56 7.16 10.25 100.00 0.00 100 I
| |  1997 22.15 22.94 30.91 5.08 1.00 0.32 0.55 6.97 10.08 100.00 0.00 100 I
| |  1998 21.84 23.08 31.41 5.17 0.94 0.31 0.55 6.78 9.92 100.00 0.00 100 I
II 1999 21.54 23.21 31.89 5.26 0.90 0.29 0.54 6.61 9.77 100.00 0.00 100 I
| |  2000 
11

21.26 23.34 32.34 5.34 0.85 0.28 0.53 6.44 9.62 100.00 0.00 100 I
11 
II11__ ___ ___

INDEX 1986 = 1.00
1
1

11
| j  1985 1.20 0.95 0.77 0.94 0.74 0.48 0.62 0.79 2.58 1.03 0.00

......................1
1.03 I

| |  1986 
11_________

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 I
11
| j 1987 1.26 1.14 1.12 1.17 0.95 0.71 0.96 1.18 1.88 1.20 0.00 1.20 I
| |  1988 1.57 1.42 1.40 1.50 1.04 0.71 1.12 1.44 2.51 1.49 0.00 1.49 |
| |  1989 1.75 1.58 1.57 1.72 1.03 0.61 1.16 1.57 2.98 1.67 0.00 1.67 |
| |  1990 1.82 1.64 1.65 1.84 0.95 0.45 1.11 1.60 3.28 1.74 0.00 1.74 |
| |  1991 1.86 1.72 1.75 1.98 0.92 0.44 1.14 1.61 3.34 1.81 0.00 1.81 |
| |  1992 1.93 1.83 1.89 2.15 0.90 0.44 1.18 1.65 3.46 1.91 0.00 1.91 |
| |  1993 2.04 1.97 2.07 2.38 0.91 0.45 1.24 1.72 3.65 2.05 0.00 2.05 |
| |  1994 2.14 2.12 2.25 2.61 0.91 0.45 1.30 1.78 3.82 2.18 0.00 2.18 |
| |  1995 2.24 2.26 2.44 2.84 0.91 0.45 1.36 1.84 3.99 2.31 0.00 2.31 |
| |  1996 2.32 2.39 2.61 3.05 0.90 0.45 1.40 1.88 4.12 2.43 0.00 2.43 |
| |  1997 2.43 2.56 2.82 3.32 0.90 0.46 1.47 1.94 4.31 2.59 0.00 2.59 |
| |  1998 2.56 2.75 3.06 3.61 0.91 0.46 1.54 2.02 4.54 2.76 0.00 2.76 |
| |  1999 2.73 2.99 3.36 3.96 0.93 0.48 1.64 2.12 4.82 2.98 0.00 2.98 |
11 2000 2.88 3.22 3.64 4.30 0.95 0.49 1.73 2.22 5.08 3.19 0.00 3.19 |

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consump
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9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE TOTAL AVAILABLE MARKET

LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 9113 6464 5215 1005 4096 394 331 6719 3715 37052 0 37052
1986 9069 6857 5769 989 4409 495 358 7412 1477 36835 0 36835

1987 9916 7502 6300 1056 4415 465 398 7551 2414 40021 0 40021
1988 10657 8349 7107 1169 4628 478 455 8138 2866 43851 0 43851
1989 11177 8997 7678 1233 4745 475 496 8540 3257 46600 0 46600
1990 11449 9450 8016 1252 4763 459 519 8787 3565 48264 0 48264
1991 11638 9951 8420 1278 4857 463 548 9138 3625 49921 0 49921
1992 11965 10590 8955 1331 5010 474 589 9715 3742 52375 0 52375
1993 12463 11343 9620 1404 5210 490 639 10219 3915 55307 0 55307
1994 12836 12008 10203 1462 5362 498 679 10662 4051 57764 0 57764
1995 13086 12573 10699 1503 5454 499 708 10990 4146 59661 0 59661
1996 13317 13117 11169 1542 5540 500 739 11355 4228 61511 0 61511
1997 13743 13870 11849 1616 5708 512 790 12089 4392 64574 0 64574
1998 14053 14527 12477 1681 5844 518 828 12511 4537 66980 0 66980
1999 14553 15380 13286 1778 6032 529 892 13046 4739 70240 0 70240
2000 14879 16063 13968 1846 6160 535 927 13520 4894 72795 0 72795

AS PERCENT OF TOTAL FOR EACH YEAR

1985 24 .60 17.45 14.07 2.71 11.05 1.06 0 .8 9 18.13 10.03 100.00 0 .0 0 100
1986 24 .62 18.62 15 .66 2 .6 8 11.97 1.34 0 .9 7 20.12 4.01 100.00 0 .0 0 100

1987 2 4 .78 18.75 15.74 2 .64 11.03 1 .16 1 .00 18 .87 6 .0 3 100.00 0 .00 100
1988 24 .30 19.04 16.21 2 .6 7 10.55 1 .09 1.04 18 .56 6 .5 4 100.00 0 .0 0 100
1989 23 .98 19.31 16.48 2 .65 10.18 1 .02 1 .06 18.33 6 .9 9 100.00 0 .0 0 100
1990 23 .72 19.58 16.61 2 .6 0 9 .8 7 0 .95 1.08 18.21 7 .3 9 100.00 0 .0 0 100
1991 23.31 19.93 16.87 2 .5 6 9.73 0 .93 1 .10 18.31 7 .2 6 100.00 0 .00 100
1992 22.85 20.22 17.10 2 .54 9 .5 7 0.91 1.13 18.55 7.15 100.00 0 .0 0 100
1993 22 .54 20.51 17.40 2 .54 9 .42 0 .8 9 1 .16 18 .48 7 .0 8 100.00 0 .0 0 100
1994 22 .22 20.79 17.66 2 .53 9 .28 0 .8 6 1 .18 18.46 7.01 100.00 0 .0 0 100
1995 21 .93 21 .08 17.93 2 .5 2 9.14 0 .84 1.19 18.42 6 .9 5 100.00 0 .0 0 100
1996 21.65 21.33 18 .16 2.51 9.01 0.81 1.20 18.46 6 .8 7 100.00 0 .0 0 100
1997 21 .28 21 .48 18.35 2 .5 0 8.84 0 .7 9 1.22 18.72 6 .8 0 100.00 0 .00 100
1998 2 0 .98 21 .69 18.63 2.51 8 .72 0 .7 7 1.24 18.68 6 .7 7 100.00 0 .0 0 100
1999 20 .72 21.90 18.92 2 .53 8 .5 9 0 .75 1 .27 18 .57 6 .7 5 100.00 0 .0 0 100
2000 2 0 .44 2 2 .07 19.19 2 .5 4 8 .4 6 0 .7 3 1 .2 7 18.57 6 .7 2 100.00 0 .0 0 100

INDEX 1986 = 1.00

1985 1.00 0 .9 4 0 .9 0 1.02 0 .93 0 .80 0 .9 2 0.91 2 .5 2 1.01 0 .00 1.01
1986 1 .00 1.00 1 .00 1.00 1.00 1.00 1 .00 1.00 1.00 1.00 0 .0 0 1 .00

1987 1 .09 1 .09 1 .09 1 .07 1.00 0 .94 1.11 1.02 1.63 1 .09 0 .0 0 1.09
1988 1 .1 8 1.22 1 .23 1 .18 1.05 0 .9 7 1 .27 1 .10 1.94 1 .19 0 .0 0 1 .19
1989 1.23 1.31 1.33 1.25 1.08 0 .9 6 1 .39 1 .15 2 .21 1 .27 0 .0 0 1 .2 7
1990 1 .2 6 1 .38 1 .3 9 1 .2 7 1.08 0 .93 1.45 1 .19 2.41 1.31 0 .00 1.31
1991 1 .28 1.45 1 .46 1 .29 1.10 0 .94 1.53 1 .23 2 .45 1 .36 0 .00 1.36
1992 1 .32 1.54 1.55 1.35 1.14 0 .9 6 1.65 1.31 2 .53 1.42 0 .0 0 1 .42
1993 1 .3 7 1.65 1 .6 7 1.42 1.18 0 .9 9 1.79 1 .38 2 .65 1.50 0 .0 0 1 .50
1994 1.42 1.75 1 .7 7 1 .48 1.22 1.01 1.90 1 .44 2 .7 4 1 .57 0 .00 1 .57
1995 1 .44 1.83 1.85 1 .52 1.24 1.01 1 .98 1 .48 2.81 1.62 0 .0 0 1.62
1996 1 .4 7 1.91 1.94 1.56 1.26 1.01 2 .0 7 1 .53 2 .8 6 1.67 0 .00 1.67
1997 1.52 2 .02 2 .05 1.63 1.29 1.04 2.21 1 .63 2 .9 7 1.75 0 .0 0 1.75
1998 1.55 2 .1 2 2 .1 6 1.70 1.33 1.05 2 .3 2 1 .69 3 .0 7 1.82 0 .0 0 1.82
1999 1 .60 2 .24 2 .3 0 1.80 1.37 1 .07 2 .4 9 1 .76 3.21 1.91 0 .00 1.91
2000 1.64 2 .34 2 .4 2 1 .8 7 1.40 1.08 2 .5 9 1 .82 3.31 1.98 0 .00 1.98

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low - LDPEdc = domestic consump
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE RESIDUAL MARKET

III 1 ___ _ | LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL | |
II
11 1985 | 161 187 60 95 12 666 72 0 1382 0 7211 7211 ||
II 1986 i i_ . . . . . . . I 353 157 43 176 45 649 84 0 1387 0 7131 7131 j |
11..............
j j 1987 | 252 230 68 170 56 634 88 0 1923 0 7891 7891 ||
j | 1988 | 230 279 77 182 63 669 97 0 2284 0 8735 8735 II
j | 1989 | 201 327 86 185 70 681 101 0 2600 0 9336 9336 II
| |  1990 | 164 372 95 181 77 673 102 0 2851 0 9694 9694 | j
j j 1991 | 163 404 95 183 82 692 104 0 3079 0 10114 10114 | |
j j 1992 j 162 442 96 189 87 721 108 0 3364 0 10706 10706 j |
I I  1993 | 154 478 91 196 89 759 112 0 3708 0 11418 11418 II
| |  1994 | 145 513 86 201 92 784 115 0 4034 0 12035 12035 ||
j j 1995 | 132 542 78 204 92 799 115 0 4326 0 12506 12506 | j
| |  1996 | 121 571 69 206 93 813 115 0 4615 0 12972 12972 j |
j |  1997 | 110 610 61 212 95 846 119 0 5004 0 13704 13704 j |
II  1998 j 88 635 44 216 93 869 119 0 5378 0 14313 14313 j j
| |  1999 I 70 672 27 224 93 901 122 0 5836 0 15150 15150 II
| j 2000 
11 I * 7 698 7 228 90 923 122 0 6247 0 15790 15790 || 1111 
II11______ AS PERCENT OF TOTAL FOR EACH YEAR

11 
II

11 ..........
j j 1985 | 2.23 2.59 0.83 1.32 0.17 9.23 1.00 0.00 19.16 0.00 100.00

11
100 | j

II  1986 
11______ | 4.96 2.21 0.61 2.48 0.64 9.11 1.18 0.00 19.46 0.00 100.00 100 II
11...............
j j 1987 | 3.20 2.93 0.86 2.16 0.71 8.04 1.13 0.00 24.38 0.00 100.00 100 II
j j 1988 | 2.64 3.19 0.89 2.08 0.72 7.66 1.11 0.00 26.15 0.00 100.00 100 II
II  1989 | 2.15 3.51 0.93 1.99 0.76 7.30 1.09 0.00 27.85 0.00 100.00 100 11
II 1990 j 1.70 3.84 0.98 1.87 0.80 6.95 1.06 0.00 29.42 0.00 100.00 100 II
| j  1991 | 1.61 4.00 0.94 1.82 0.81 6.85 1.03 0.00 30.44 0.00 100.00 100 II
j j 1992 j 1.52 4.13 0.90 1.77 0.81 6.74 1.01 0.00 31.43 0.00 100.00 100 II
j j 1993 | 1.35 4.19 0.80 1.72 0.79 6.65 0.99 0.00 32.48 0.00 100.00 100 j j
| |  1994 j 1.21 4.27 0.72 1.68 0.77 6.52 0.96 0.00 33.52 0.00 100.00 100 II
| |  1995 | 1.06 4.33 0.62 1.63 0.74 6.39 0.92 0.00 34.60 0.00 100.00 100 II
j |  1996 | 0.93 4.41 0.54 1.59 0.72 6.27 0.89 0.00 35.58 0.00 100.00 100 II
| |  1997 | 0.80 4.45 0.45 1.55 0.70 6.18 0.87 0.00 36.52 0.00 100.00 100 II
j j 1998 | 0.62 4.44 0.31 1.51 0.65 6.08 0.83 0.00 37.58 0.00 100.00 100 II
| |  1999 | 0.46 4.44 0.18 1.48 0.62 5.95 0.81 0.00 38.52 0.00 100.00 100 II
| |  2000 11 | 0.30 4.42 0.05 1.45 0.58 5.85 0.77 0.00 39.56 0.00 100.00 100 II 

1 111 
II11______ INDEX 1986 = 1.00

II
II

11
j j  1985 | 0.46 1.19 1.37 0.54 0.26 1.02 0.86 0.00 1.00 0.00 1.01

11
1.01 j j

I I  1986 
11________

j 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 j j  
____________1 1

I I ...............
j j 1987 | 0.71 1.47 1.56 0.96 1.24 0.98 1.06 0.00 1.39 0.00 1.11

11
1.11 j j

I I  1988 | 0.65 1.77 1.77 1.03 1.39 1.03 1.16 0.00 1.65 0.00 1.22 1.22 j j
| j 1989 | 0.57 2.08 1.98 1.05 1.56 1.05 1.21 0.00 1.87 0.00 1.31 1.31 j j
j j  1990 | 0.47 2.36 2.17 1.03 1.71 1.04 1.22 0.00 2.06 0.00 1.36 1.36 j j
j j  1991 | 0.46 2.57 2.18 1.04 1.80 1.07 1.24 0.00 2.22 0.00 1.42 1.42 j j
| |  1992 | 0.46 2.81 2.20 1.07 1.92 1.11 1.29 0.00 2.42 0.00 1.50 1.50 j j
| |  1993 | 0.44 3.04 2.09 1.11 1.97 1.17 1.34 0.00 2.67 0.00 1.60 1.60 j j
| |  1994 | 0.41 3.26 1.98 1.14 2.03 1.21 1.37 0.00 2.91 0.00 1.69 I . 69 j j
(I 1995 | 0.38 3.44 1.78 1.15 2.04 1.23 1.37 0.00 3.12 0.00 1.75 1.75 j j
| |  1996 | 0.34 3.63 1.59 1.17 2.06 1.25 1.38 0.00 3.33 0.00 1.82 1.82 j j
| |  1997 j 0.31 3.87 1.40 1.20 2.11 1.30 1.41 0.00 3.61 0.00 1.92 1.92 j j
| |  1998 | 0.25 4.04 1.01 1.23 2.06 1.34 1.42 0.00 3.88 0.00 2.01 2.01 j
| |  1999 | 0.20 4.27 0.63 1.27 2.05 1.39 1.46 0.00 4.21 0.00 2.12 2.12 j j
11 2000 | 0.13 4.44 0.17 1.29 2.00 1.42 1.45 0.00 4.50 0.00 2.21 2.21 ||

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consunp
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1 9/2/87 DCI cpdate with fixes
THERMOPLASTIC RESINS SOLD TO THE TOTAL MARKET

| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

1985 9274 6651 5275 1100 4108 1060 403 6720 5097 37052 7211 44263
1986 9423 7014 5812 1165 4454 1144 442 7397 2864 36835 7131 43967

1987 10169 7733 6368 1227 4471 1099 487 7555 4338 40021 7891 47912
1988 10888 8628 7184 1352 4691 1148 552 8146 5150 43851 8735 52587
1989 11378 9324 7765 1418 4816 1157 597 8554 5858 46600 9336 55937
1990 11614 9822 8111 1434 4841 1132 622 8808 6417 48264 9694 57959
1991 11802 10355 8515 1462 4939 1156 652 9161 6704 49921 10114 60036
1992 12127 11032 9051 1521 5097 1196 697 9739 7107 52375 10706 63081
1993 12617 11821 9712 1601 5299 1249 752 10237 7624 55307 11418 66726
1994 12981 12521 10290 1663 5454 1282 794 10676 8085 57764 12035 69799
1995 13219 13116 10777 1707 5547 1298 823 10996 8472 59661 12506 72168
1996 13439 13689 11239 1748 5634 1314 855 11353 8843 61511 12972 74484
1997 13854 14480 11910 1829 5804 1359 909 12080 9397 64574 13704 78278
1998 14141 15163 12521 1897 5937 1388 948 12485 9916 66980 14313 81293
1999 14624 16052 13314 2003 6125 1431 1014 13005 10575 70240 15150 85390
2000 14927 16761 13975 2075 6251 1458 1049 13460 11141 72795 15790 88586

AS PERCENT OF TOTAL FOR EACH YEAR

1985 20.95 15.03 11.92 2 .49 9 .2 8 2 .3 9 0.91 15.18 11.52 83.71 16.29 100
1986 2 1 .43 15.95 13.22 2.65 10.13 2 .6 0 1.01 16.83 6 .5 2 83 .78 16.22 100

1987 2 1 .23 16.14 13.29 2 .5 6 9 .3 3 2 .3 0 1.02 15.77 9 .0 6 83 .53 16 .47 100
1988 20 .70 16.41 13.66 2 .57 8 .9 2 2 .1 8 1.05 15.49 9 .7 9 8 3 .39 16.61 100
1989 20.34 16.67 13.88 2 .54 8.61 2 .0 7 1 .07 15.29 10 .47 83.31 16.69 100
1990 2 0 .04 16.95 13.99 2 .4 7 8 .35 1.95 1 .07 15.20 11 .07 8 3 .2 7 16.73 100
1991 19.66 17.25 14.18 2 .44 8 .2 3 1 .93 1 .09 15.26 11 .17 83 .15 16.85 100
1992 19.23 17 .49 14.35 2.41 8 .0 8 1 .90 1.11 15.44 11.27 8 3 .03 16 .97 100
1993 18.91 17.72 14.56 2 .40 7 .94 1 .8 7 1.13 15.34 11.43 8 2 .89 17.11 100
1994 18.60 17.94 14.74 2 .38 7.81 1.84 1.14 15.30 11.58 82 .76 17.24 100
1995 18.32 18 .17 14.93 2 .3 7 7 .6 9 1 .80 1.14 15.24 11.74 82 .67 17.33 100
1996 18.04 18.38 15.09 2 .35 7 .5 6 1 .76 1.15 15.24 11.87 82 .58 17.42 100
1997 17.70 18.50 15.22 2 .34 7 .42 1.74 1 .16 15.43 12.01 8 2 .49 17.51 100
1998 17.40 18.65 15.40 2 .33 7 .3 0 1.71 1 .17 15.36 12.20 82 .39 17.61 100
1999 17.13 18.80 15.59 2 .35 7 .1 7 1 .68 1 .19 15.23 12.38 82 .26 17.74 100
2000 16.85 18.92 15.78 2 .34 7 .0 6 1.65 1 .19 15.20 12.58 8 2 .17 17.83 100

INDEX 1986 - 1 .00

1985 0 .9 8 0 .95 0.91 0 .94 0 .92 0 .93 0.91 0.91 1 .78 1.01 1.01 1.01
1986 1 .00 1 .00 1.00 1.00 1 .00 1.00 1 .00 1 .00 1.00 1.00 1 .00 1.00

1987 1 .08 1 .10 1.10 1.05 1 .00 0 .9 6 1.10 1.02 1.51 1 .09 1.11 1.09
1988 1 .16 1 .23 1.24 1.16 1.05 1 .00 1.25 1 .10 1.80 1 .19 1 .22 1.20
1989 1.21 1 .33 1.34 1.22 1.08 1.01 1.35 1 .16 2 .0 5 1 .27 1.31 1.27
1990 1 .23 1 .40 1.40 1.23 1 .09 0 .9 9 1.41 1 .19 2 .2 4 1.31 1 .36 1.32
1991 1.25 1 .4 8 1 .47 1.25 1.11 1.01 1 .48 1 .24 2 .3 4 1 .36 1 .42 1 .37
1992 1 .29 1 .5 7 1 .56 1.30 1 .14 1 .04 1.58 1 .32 2 .4 8 1.42 1 .50 1.43
1993 1 .34 1 .69 1 .67 1.37 1 .19 1 .09 1 .70 1.38 2 .6 6 1.50 1 .60 1.52
1994 1 .38 1 .79 1 .77 1.43 1.22 1.12 1.80 1.44 2 .8 2 1 .57 1 .69 1.59
1995 1 .40 1 .8 7 1.85 1.46 1.25 1 .13 1 .86 1 .49 2 .9 6 1.62 1.75 1.64
1996 1.43 1.95 1.93 1.50 1 .26 1.15 1 .93 1.53 3 .0 9 1 .67 1 .82 1 .69
1997 1 .4 7 2 .0 6 2 .05 1 .57 1.30 1 .19 2 .0 6 1 .63 3 .2 8 1.75 1.92 1.78
1998 1 .50 2 .1 6 2.15 1.63 1.33 1.21 2 .14 1 .69 3 .4 6 1 .82 2.01 1.85
1999 1.55 2 .2 9 2 .2 9 1.72 1 .38 1.25 2 .30 1.76 3 .6 9 1.91 2 .12 1.94
2000 1 .58 2 .3 9 2 .4 0 1.78 1.40 1 .27 2 .3 7 1.82 3 .8 9 1 .98 2.21 2.01

LDPEdc forecasts have been adjusted fo r the down-gaging e ffects of projected sales of Linear Low * LDPEdc = domestic consunp
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1 9/2/87 DCI update with fixes
THERMOPLASTIC RESINS SOLD TO THE TOTAL DOMESTIC (TOT - EX) MARKET

III I ________
| LDPEdc HDPE PROPYL ABSSAN STYREN SBLOSB NYLON PVC OTHER SUBTOT RESID TOTAL

I I ................
j j  1985 | 8143 5774 4400 951 4024 1025 379 6428 4476 35600 0 35600
j | 1986 
1 1 .____ | 8484 6090 4682 1007 4340 1071 403 7027 2623 35731 0 35731
11................
j |  1987 | 8987 6675 5101 1042 4363 1048 449 7116 3886 38670 0 38670
II  1988 j 9416 7316 5600 1114 4572 1096 508 7613 4547 41786 0 41786
11 1989 j 9733 7863 5986 1146 4698 1113 552 7973 5140 44204 0 44204
| |  1990 | 9902 8306 6250 1143 4733 1099 579 8218 5627 45856 0 45856
| |  1991 | 10053 8768 6537 1149 4834 1124 608 8566 5899 47535 0 47535
j | 1992 | 10312 9345 6917 1180 4995 1163 652 9129 6272 49964 0 49964
| j 1993 | 10700 9998 7372 1225 5196 1217 703 9601 6744 52755 0 52755
11 1994 | 10969 10565 7745 1251 5351 1249 743 10017 7164 55056 0 55056
j j 1995 | 11114 11024 8022 1258 5443 1265 770 10316 7511 56726 0 56726
j | 1996 j 11260 11478 8293 1266 5532 1281 800 10659 7850 58423 0 58423
j j 1997 | 11569 12114 8722 1305 5701 1326 852 11361 8357 61314 0 61314
11 1998 | 11734 12619 9059 1327 5833 1354 888 11738 8822 63386 0 63386
II  1999 | 12062 13292 9522 1377 6019 1397 951 12219 9413 66271 0 66271
11 2000 
11

| 12219 13789 9857 1395 6143 1423 982 12640 9916 68390 0 68390
11 
II11________

AS PERCENT OF TOTAL FOR EACH YEAR
11
| j  1985 | 22.87 16.22 12.36 2.67 11.30 2.88 1.06 18.06 12.57 100.00 0.00 100
j j  1986 
11________

| 23.74 17.05 13.11 2.82 12.15 3.00 1.13 19.67 7.34 100.00 0.00 100
1 1
11 1987 | 23.24 17.26 13.19 2.69 11.28 2.71 1.16 18.40 10.05 100.00 0.00 100
j j  1988 j 22.53 17.51 13.40 2.67 10.94 2.62 1.22 18.22 10.88 100.00 0.00 100
11 1989 | 22.02 17.79 13.54 2.59 10.63 2.52 1.25 18.04 11.63 100.00 0.00 100
j |  1990 | 21.59 18.11 13.63 2.49 10.32 2.40 1.26 17.92 12.27 100.00 0.00 100
j j  1991 | 21.15 18.45 13.75 2.42 10.17 2.36 1.28 18.02 12.41 100.00 0.00 100
| |  1992 j 20.64 18.70 13.84 2.36 10.00 2.33 1.30 18.27 12.55 100.00 0.00 100
| |  1993 j 20.28 18.95 13.97 2.32 9.85 2.31 1.33 18.20 12.79 100.00 0.00 100
| |  1994 j 19.92 19.19 14.07 2.27 9.72 2.27 1.35 18.20 13.01 100.00 0.00 100
j |  1995 j 19.59 19.43 14.14 2.22 9.60 2.23 1.36 18.19 13.24 100.00 0.00 100
| |  1996 j 19.27 19.65 14.19 2.17 9.47 2.19 1.37 18.25 13.44 100.00 0.00 100
11 1997 j 18.87 19.76 14.23 2.13 9.30 2.16 1.39 18.53 13.63 100.00 0.00 100
11 1998 j 18.51 19.91 14.29 2.09 9.20 2.14 1.40 18.52 13.92 100.00 0.00 100
| |  1999 | 18.20 20.06 14.37 2.08 9.08 2.11 1.43 18.44 14.21 100.00 0.00 100
11 2000 
11

j 17.87 20.16 14.41 2.04 8.98 2.08 1.44 18.48 14.50 100.00 0.00 100
11 
II11________

INDEX 1986 = 1.00
I I ............
j j  1985 | 0.96 0.95 0.94 0.94 0.93 0.96 0.94 0.91 1.71 1.00 0.00 1.00
I I  1986
11________

| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
11............
| j 1987 | 1.06 1.10 1.09 1.03 1.01 0.98 1.12 1.01 1.48 1.08 0.00 1.08
| |  1988 | 1.11 1.20 1.20 1.11 1.05 1.02 1.26 1.08 1.73 1.17 0.00 1.17
j | 1989 j 1.15 1.29 1.28 1.14 1.08 1.04 1.37 1.13 1.96 1.24 0.00 1.24
| |  1990 | 1.17 1.36 1.33 1.13 1.09 1.03 1.44 1.17 2.14 1.28 0.00 1.28
| |  1991 | 1.18 1.44 1.40 1.14 1.11 1.05 1.51 1.22 2.25 1.33 0.00 1.33
| |  1992 | 1.22 1.53 1.48 1.17 1.15 1.09 1.62 1.30 2.39 1.40 0.00 1.40
| |  1993 | 1.26 1.64 1.57 1.22 1.20 1.14 1.75 1.37 2.57 1.48 0.00 1.48
j j  1994 | 1.29 1.73 1.65 1.24 1.23 1.17 1.84 1.43 2.73 1.54 0.00 1.54
II  1995 | 1.31 1.81 1.71 1.25 1.25 1.18 1.91 1.47 2.86 1.59 0.00 1.59
j | 1996 j 1.33 1.88 1.77 1.26 1.27 1.20 1.99 1.52 2.99 1.64 0.00 1.64
j j 1997 | 1.36 1.99 1.86 1.30 1.31 1.24 2.11 1.62 3.19 1.72 0.00 1.72
| j  1998 | 1.38 2.07 1.93 1.32 1.34 1.26 2.20 1.67 3.36 1.77 0.00 1.77
| j  1999 | 1.42 2.18 2.03 1.37 1.39 1.30 2.36 1.74 3.59 1.85 0.00 1.85
| j  2000 | 1.44 2.26 2.10 1.38 1.42 1.33 2.44 1.80 3.78 1.91 0.00 1.91

LDPEdc forecasts have been adjusted fo r the down-gaging effects of projected sales of Linear Low - LDPEdc = domestic consump

107



REFERENCES

Adams, F. G e ra rd , F o re c a s t in g  th e  A m e rica n  Econom y: N a t io n ,  I n d u s t r y ,  F irm  
•Cam bridg e -U iitv e i.b iL y  P u b lis h in g ,— Cam bridge, M ass., 1985.

Adams, F. G e ra rd , D ugga l, and Thanawala " I n d u s t r i a l  L in k in g  F u n c t io n s " ,  
Jou r n a l  -& f  F o re c a s t in g  and Pol l e r .  V o l 1 3 __November 1980.

A lm on, C lo p p e r, " P r in c ip le s  and P ra c t ic e s  o f  th e  INFORUM I n te r in d u s t r y  
M acroeconom ic M odel, " V ie r t e l j a h r s h a f t e  z u r  W ir t s h a f t s fo r s h u n g ,  h e f t  
3, 1986.

A lm on, C lo p p e r, M a rg a re t B u c k le r ,  Lawrence H o ro w itz ,  Thomas R e im bo ld  1985 : 
I n t e r i n d u s t r y  F o re c a s ts  o f  th e  A m e rica n  Econom y, L e x in g to n  Books, 
L e x in g to n , M ass., 1974.

C h ile s ,  James R. , "On Land, A t Sea, and in  th e  A i r ,  Those Polym er In v a d e rs  
a re  H e re ,"  S m ith s o n ia n  M a g a z in e , V o l 16, November 1985.

INFORUM S u b s c r ib e rs ' M ee ting  Book, 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 land , C o lle g e  P a rk , M a ry la n d , June 1987.

Kmenta, Jan , E le m e n ts  o f  E c o n o m e tr ic s , 2nd e d i t io n ,  M a c m illa n  P u b lis h in g ,  
C o ., New Y o rk , New Y o rk , 1986.

M cC arthy, M a rg a re t B u c k le r , "Update o f  1977 In p u t-O u tp u t T ab le  to  1 9 8 2 ," 
INFORUM re s e a rc h  paper #US 75, 1986.

Monaco, R a lp h , I n t e r in d u s t r y  and M acroeconom ic  E f f e c t s  o f  M o n e ta ry  P o l i c y :  
A L o n g - te rm  M o d e lin g  P e r s p e c t iv e , Ph.D. d is s e r t a t io n ,  U n iv e r s i t y  o f  
M a ry la n d , D epartm ent o f  Econom ics, 1984.

R ob ison , H. D a v id , "D e ta ile d  O u tpu t M o d e lin g " , c h a p te r  3 o f  T h re e  
A p p l ic a t io n s  o f  In p u t -O u tp u t  M o d e lin g , Ph.D. d is s e r t a t io n ,  
U n iv e r s i t y  o f  M a ry land , D epartm ent o f  Econom ics, 1983.

108



REFERENCES con t

S u l l iv a n ,  L o r ra in e ,  "F o re c a s ts  o f  P la s t ic  R esins f o r  U .S . I n d u s t r ia l  
C h e m ic a ls ,"  INFORUM re s e a rc h  paper #US 71, 1983.

T a y lo r ,  P e te r M ., E s t im a t in g  P r ic e  E f f e c t s  on In p u t - O u tp u t  C o e f f i c ie n t s , 
Ph.D. d is s e r ta t io n ,  Departm ent o f  Econom ics, U n iv e r s i t y  o f  M a ry land , 
1981.

T o r to la n o , P.W. , "S t r id e s  in  Techno logy B r ig h te n  th e  F u tu re  f o r  P la s t ic s , "  
D e s ig n  News, V o l 42, November 17, 1986.

Y ea p le , F ra n k , " P la s t ic  Horseshoes Take Shock o u t o f  C lo p p in g ,"  D e s ig n  
News, V o l 43, November 23, 1987.

109


