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ABSTRACT

T i t l e  o f  D i s s e r t a t i o n :  F o r e c a s t i n g  P r i c e s  i n  an
I n p u t - O u t p u t  Framework

Oavid G i l m a r t i n *  Doc to r  o f  P h i l o s o p h y ,  1976

D i s s e r t a t i o n  d i r e c t e d  b y :  C lopper  Almon,  J r .
P r o f e s s o r
Depar tment  o f  Economics

A model  of  i n d u s t r i a l  p r i c e s  f o r  the  U n i t e d  S ta te s  i s  

p r e s e n t e d *  A c e t e r i s  E § r i b u s  t e s t  o f  t he  l o n g - t e r m  e f f e c t  

of  the 1973-74 p r i c e  i n c r e a s e s  f o r  c rude m a t e r i a l s  ( l i v e  

a n i m a l s ,  g r a i n s *  n o n - f e r r o u s  o r e s ,  and o i l )  de mo n s t r a t es  t h e  

m o d e l ' s  s i g n i f i c a n c e ,  power ,  and q u i r k s *

The model  i n c o r p o r a t e s  t he  i n p u t - o u t p u t  r e l a t i o n s h i p s  

and i t s  main f e a t u r e  i s  t h a t  i t  e x p l i c i t l y  s i m u l a t e s  the  

t rs ns f  o nr,a t  i  on of  commodi ty  p r i c e  changes i n t o  changes i n  

the c o s t s  of  p r o d u c t i o n  of  the  v a r i o u s  i n d u s t r i e s .  185 

i n d u s t r i e s  are r e c o g n i z e d *  The s i m u l a t i o n s  are  m o n t h l y .

P r i c e  e q u a t i o n s  are  e s t i m a t e d  i n d e p e n d e n t l y  f o r  137 

i n d u s t r i e s .  The s p e c i f i c a t i o n  says t h a t  p r i c e  i s  t h e  sum o f  

two d i s t r i b u t e d  l a g s *  one o f  t w e l v e  months on u n i t  c o s t ,  t h e  

o t h e r  o f  t w e n t y - f o u r  months on o u t p u t .  Almon l ags  o f  t he  

second degree are  used t h r o u g h o u t .  Te s t s  o f  d i f f e r e n t  l ag  

l e n g t h s  and degrees  are t ouched on .  O r d i n a r y - l e a s t - s q u a r e s  

e s t i m a t i o n  i s  g i v e n  a chance t o  produce l ag s  o f  t h e  d e s i r e d  

shapes and s i z e s ,  bu t  q u a d r a t i c  programming i s  u s u a l l y  

i nvoked  i n  o r d e r  t o  c o n s t r a i n  t he  r e s u l t s .  The l ag  sums are  

i n t e r p r e t e d  as e l a s t i c i t i e s  o f  p r i c e  w i t h  r e sp e c t  t o  cos t



and o u t p u t *  and t a k e n  as t he  answer to two q u e s t i o n s :  t o  

what  e x t e n t  does t h i s  i n d u s t r y  pass t h r o u g h  cos t  i n c r e a s e s ;  

i s  t h i s  i n d u s t r y  s u b j e c t  t o  l o n g - r u n  r i s i n g  o r  d e c l i n i n g  

c o s t s *

For the pu rpose  o f  the a n a l y s i s *  c o n s i s t e n t  h i s t o r i c a l  

s e r i e s  were compi t e o 7 by i n d u s t r y *  f o r  p r i c e *  

n o n - s e a s o n a I i z e d  o u t p u t *  s e a s o n a l l y  a d j u s t e d  o u t p u t *  t o t a l  

employment*  the  number*  hours *  and week ly  pay o f  p r o d u c t i o n  

w o r ke rs *  and the u n i t  c o s t  o f  p r o d u c t i o n *  These da ta  cove r  

the months f rom J a n u a r y *  1954* t o  June* 1974*
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1* P r i c e s  f o r  INFORUW

F o r e c a s t i n g  i n d u s t r i a l  p r i c e s  and the  g e n e r a l  p r i c e  

l e v e l  i n  a g e n e r a l  e q u i l i b r i u m  model  i s  t h e  goa l  o f  t h i s  

s t u d y *  The model  p r e s e n t e d  here i s  the p r i c e  s i d e  o f  t he  

I n t e r i n d u s t r y  F o r e c a s t i n g  t fodel  o f  the U n i v e r s i t y  o f  

Mary l and CINFORUM)t13 • I t  i s  i n t e n d e d  t o  p r o v i d e  

medium- term f o r e c a s t s  o f  a b s o l u t e  p r i c e s  f o r  185 i n d u s t r i e s *  

month l y  f rom 1971 t o  1985.  A f u r t h e r  pu rpose  i s  s i m u l a t i o n ,  

e i t h e r  o f  a l t e r n a t i v e  p r o s p e c t i v e  event s  or  f o r  c e t e r i s  

p a r i b u s  t e s t i n g  o f  h i s t o r i c a l  e f f e c t s *

P r i c e  i s  the  c e n t r a l  concep t  of  economics and the 

knowledge t h a t  r e l a t i v e  p r i c e  d e te rm i n e s  b e h a v i o r  i s  the  

open s e c r e t  o f  e c o n o m i s t s .  The s tudy  o f  p r i c e  has been 

l a r g e l y  concerned w i t h  h y p o t h e t i c a l  supp l y  and demand, and 

d e d u c t i o n s  f rom them.  However ,  p r i c e  as a s t a t i s t i c a l  

o b s e r v a t i o n  has been s t u d i e d  w i t h  h e i g h te n e d  i n t e n s i t y  s i n c e  

1950.  The c r e a t i o n  of  n a t i o n a l  accoun ts  and t he  m e t h o d i c a l  

c o l l e c t i o n  o f  measures o f  ag g r e ga te  p r i c e s  p r o v i d e d  t he  

f o u n d a t i o n  which made t hese  s t u d i e s  p o s s i b l e .  When 

B r o n f e n b r e n n e r  and Holzman C73 surveyed  t h i s ,  l i t e r a t u r e  i n  

1962,  most  o f  the  bork was d i s c u r s i v e  r a t h e r  than 

e c o n o m e t r i c ,  and used s t a t i s t i c s  m a in l y  by way o f  example t o  

b u t t r e s s  t h e o r e t i c a l  c o n c l u s i o n s .  A decade l a t e r  E a r l  C113 

found f o r t y - t h r e e  s t u d i e s  wh i ch  r e p o r t e d  e c o n o m e t r i c  

e s t i m a t e s  o f  p r i c e  e q u a t i o n s .  A dozen o f  t hese  p l a c e d  p r i c e  

d e t e r m i n a t i o n  i n  t he  c o n t e x t  o f  a l a r g e r  model  and h a l f  a
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dozen r e p o r t e d  p r i c e  e q u a t i o n s  f o r  i n d i v i d u a l  i n d u s t r i e s *  

but  o n l y  one -  the B r o o k i n g s  model  C313 -  combined t hese  two 

c h a r a c t e r i s t i c s  i n  one s tu d y *  I t  i s  j u s t  t h i s  c o m b i n a t i o n  

w i t h  wh i ch we a re  p a r t i c u l a r l y  con ce r ne d*

In  t h i s  c o n t e x t  an i n p u t - o u t p u t  a n a l y s i s  o f  p r i c e s  

o f f e r s  t h r e e  s p e c i a l  adva n t age s *  F i r s t ,  i t  d e a l s  e x p l i c i t l y  

w i t h  the t r a n s m i s s i o n  o f  p r i c e  changes f rom i n d u s t r y  t o  

i n d u s t r y .  A r i s e  i n  t h e  p r i c e  o f  s t e e l  i n c r e a s e s  t he  c o s t s  

o f  p r o d u c t i o n  o f  many o t h e r  co m mo d i t i e s *  each a c c o r d i n g  t o  

i t s  i n p u t  c o e f f i c i e n t  f o r  s t e e l *  At any t ime many such 

e f f e c t s  are a t  work*  Through t he  i n p u t - o u t p u t  t e c h n i q u e *  

t h e y  can be c o n t r o l l e d  f o r  i n  t h e  h i s t o r i c a l  da ta  and 

rep rocuced  i n  the s i m u l a t i o n s *  The second advantage 

concerns  the e f f e c t  on p r i c e  o f  t h e  cos t  o f  l a b o r *  An 

i n c r e a s e  i n  the  g e n e r a l  l e v e l  o f  wages has a g r e a t e r  

s i g n i f i c a n c e  f o r  l a b o r - i n t e n s i v e  i n d u s t r i e s  and f o r  t hose  

w i t h  l i t t l e  g rowth  i n  p r o d u c t i v i t y *  These d i f f e r e n c e s  w i l l  

be c ap tu re d  by p e r f o r m i n g  t he  a n a l y s i s  a t  t h e  i n d u s t r y  

l e v e l *  The t h i r d  advan tage  a r i s e s  because t he  r e a l  

v a r i a b l e s  ( c o n s u m p t i o n ,  o u t p u t *  employment*  e t c * )  are  

i n f  luenced by r e l a t i v e  p r i c e s *  I f  o i l  p r i c e s  are up* but  

n e v e r t h e l e s s  l owe r  i n  r e l a t i o n  t o  t he  p r i c e  o f  n a t u r a l  gas 

t han  f o r m e r l y *  o i l  can be exp ec t ed  t o  r e p l a c e  gas and show 

an i nc re as e  i n  o u t p u t *  The p r i c e  o f  c o a l  c o u ld  move between 

them* An agg rega te  p r i c e  e q u a t i o n  i s  no he lp  i n  mode l i ng  

the s u b s t i t u t i o n  o f  coa l  f o r  o i l  o r  s t e e l  f o r  e n e r g y *  By 

m o d e l l i n g  i n d u s t r i a l  p r i c e s  i n  an i n p u t - o u t p u t  f ramework*  we
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w i l l  be a b le  t o  a t t e n d  t o  t he  s h i f t s  i n  r e l a t i v e  p r i c e s  

c a l c u l a t e d  f rom the a b s o l u t e  p r i c e s  whi ch  a re  t h e  immediate  

s u b j e c t  o f  ou r  e q u a t i o n s *

Our t a sk  f a l l s  i n t o  two p a r t s ,  e s t i m a t i o n  o f  p r i c e  

e q u a t i o n s  f o r  185 i n d u s t r i e s  and c o n s t r u c t i o n  o f  a model  

which a p p l i e s  the e q u a t i o n s  t o  f o r e c a s t  p r i c e s ,  c a r r i e s  the  

p r i c e s  i n t o  the p r o d u c t i o n ,  demand, and wage c a l c u l a t i o n s  o f  

INFCPUM, and r e t u r n s  w i t h  a c o n s i s t e n t  s t i m u l u s  f o r  t he  n e x t  

p e r i o o  o f  p r i c e  d e t e r m i n a t i o n *

For  e s t i m a t i o n ,  a s i n g l e  s p e c i f i c a t i o n  w i l l  be f i t t e d  

f o r  e v e ry  i n d u s t r y .  Th i s  s h o r t - c u t  sugges t s  i t s e l f  q u i t e  

n a t u r a l l y  t o  t he  person  who w i l l  pe r f o r m  the  work*  The 

e s t i m a t e d  c o e f f i c i e n t s  w i l l  be examined i n  t he  l i g h t  o f  

g e ne ra l  know l edge - about  which i n d u s t r i e s  a r e  c o m p e t i t i v e  or  

c o n c e n t r a t e d ,  which have f l a t ,  f a l l i n g ,  o r  r i s i n g  l o n - r i m  

average c o s t s *  I n  i n d i v i o u a l  cases ,  t h e  s p e c i f i c a t i o n  c o u l d  

be im p roved ,  bu t  t h e  r e f i n e m e n t s  l i e  i n  t he  f u t u r e *  

A c c e p t i n g  the l i m i t a t i o n s ,  we pursue  t h e  q u e s t i o n  o f  hot* 

w e l l  can an i n p u t - o u t p u t  model  o f  p r i c e s  p e r f o r w *
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2* S p e c i f i c a t i o n  of '  an Equ a t i on

2*1 * An E qu a t i o n

Our e q u a t i o n  has no t  been d e r i v e d  by s t r i c t  d e d u c t i o n  

f rom a m a th e m a t i c a l  d e s c r i p t i o n  o f  the  b e h a v i o u r  o f  f i r o i s »

I t  i s  proposed i n s t e a d  as a m a th e m a t i c a l  form whi ch  can be 

a p p l i e d  t o  the  l i m i t e d  data a v a i l a b l e  i n  o r d e r  t o  l e a r n  some 

of  the b e h a v i o u r a l  d i f f e r e n c e s  among i n d u s t r i e s  wh i ch  are 

r e l e v a n t  t o  the d e t e r m i n a t i o n  o f  p r i c e s *  T h i s  d i s c u s s i o n  

w i l l  p roceed Dy f i r s t  p r e s e n t i n g  t h e  e q u a t i o n  i t s e l f . a n d  

t he n  c o n s i d e r i n g  t he  meaning o f  each v a r i a b l e  and o f  t he  way 

i t  e n t e r s  the e q u a t i o n *  The f e a t u r e s  o f  t h e  e q u a t i o n  whi ch 

qo beyond the i n d i v i d u a l  v a r i a b l e s  w i l l  be d e s c r i b e d *  I t  

w i l l  be seen t h a t  the  e q u a t i o n  i s  l a r g e l y  concerned w i t h  t he  

c h a r a c t e r i s t i c s  o f  t he  sup p l y *  To s i m u l a t e  demand e f f e c t s *  

we must j o i n  the  who le  se t  o f  p r i c e  e q u a t i o n s  t o g e t h e r  and 

cause them t o  i n t e r a c t  w i t h  t he  Mr e a l “  v a r i a b l e s  o f  INFORUM*

I t  i s  t h i s  more comp le te  model  which i s  o f f e r e d  as a 

t e c h n i q u e  f o r  f o r e c a s t i n g  and s i m u l a t i n g  p r i c e  e f f e c t s  i n  

t he  Amer ican economy*

Our e q u a t i o n  makes p r i c e  the  sum o f  two d i s t r i b u t e d  

l ag s *  on u n i t  c o s t  and on o u t p u t *  For the  j - t h  commodi ty*  

i t  l ooks  l i k e  t h i s :

n n
CD P < j t >  s S ♦ SlIK v < j k >  U C < j , t - k >  ♦ SUM w<jk>  Q < j » t - k >

k= 1 k=1
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where ^
P < j t >  = t he  p r i c e  i ndex  o f  t h e  j - * th  commodi ty? 

month t

S = an i n t e r c e p t  o r  seasona l

U C < j * t - k >  = t he  u n i t  p r o d u c t i o n  cos t  o f  the j - t h
commodi ty k months e a r l i e r

v < j k >  = the  lag w e ig h t  c o r r e s p o n d i n g  to  U C < j * t —k>

G < j , t - k >  = the s e a s o n a l l y  a d j u s t e d  o u t p u t  o f  t he
j - t h  commodi ty ,  k months e a r l i e r *  and

w<jk> = the  o u t p u t ' s  l ag  we igh t

Each o b s e r v a t i o n  o f  u n i t  cos t  i s  t h e  sum o f  u n i t  m a t e r i a l

c o s t  (UMC)  and u n i t  l a b o r  c o s t  (ULC)s

UC<j * t - k >  = U M C < j , t - k >  ♦ ULC< j , t ~k>

Each u n i t  m a t e r i a l  cos t  i s  c o n s t r u c t e d  u s i n g  a 185 o r d e r

i n p u t -  o u t p u t  m a t r i x  ( A ) :
185

(2> UMC < j  * t —k > = SUM P< i  f t - k >  A< i  j  >
i = 1

The g e n e r a l  i d e a  i s  t h a t  the  i n d u s t r y  i s  s u b j e c t  t o  

u n c o n t r o l l a b l e  f o r c e s  f r o m two d i r e c t i o n s .  I n t e r n a l l y *  t he  

s t r u c t u r e  o f  i t s  p r o d u c t i o n  makes i t  v u l n e r a b l e  i n  a 

c h a r a c t e r i s t i c  way t o  f l u c t u a t i o n s  i n  i t s  f a c t o r  p r i c e s o  

E x t e r n a l l y  i t  meets demand f o r  i t s  o u t p u t  as t h i s  changes 

w i t h  i ncomes*  t a s t e s *  and t he  p r i c e s  o f  o t h e r  goods*  The 

i n d u s t r y  l i v e s  i n  t he  m i d d l e  by choos ing  i t s  p r i c e *  We w i l l  

make t he  c o s t  v a r i a b l e  bear the  burden o f  r e p r e s e n t i n g  t he  

• ' i n t e r n a l * '  f o r c e s  and l eave t o  t he  o u t p u t  v a r i a b l e  t h e  

" e x t e r n a l "  f o r c e s *

2.2 » Cost
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I n  choos ing  t o  r e p r e s e n t  c o s t . > by m a t e r i a l - p l u s - l a b o r  

co s t  pe r  u n i t  o f  o u t p u t  , we have i m p l i c i t l y  answered s e v e r a l  

s i g n i f i c a n t  q u e s t i o n s *  F i r s t ,  as we s h a l l  see ,  we have 

chosen u n i t  co s t  ove r  an average o f  f a c t o r  p r i c e s *  Second,  

we use average r a t h e r  t h a n  m a r g i n a l  c o s t ,  and t h i s  average 

has some e lemen t  o f  f i x e d  cos t  in  i t  w h i l e  i t  o m i t s  an 

i m p o r t a n t  e l emen t  o f  v a r i a b l e  c o s t *  The c h o i c e  was p a r t l y  

on p r i n c i p l e ,  p a r t l y  o f  n e c e s s i t y *  We w i l l  f i r s t  e x p l a i n  

the cho i ce  and then d i s c u s s  i t s  s i g n i f i c a n c e  i n  measur ing 

t e c h n o l o g i c a l  change ,  f a c t o r  p r i c e  changes f and i n f l a t i o n *

The c h o i c e  be tween f a c t o r  p r i c e  and u n i t  cos t  concerns  

the t r e a t m e n t  o f  p r o d u c t i v i t y *  A 5% i n c r e a s e  i n  wage r a t e s  

c r e a t e s  h i g h e r  c o s t s  of  p r o d u c t i o n  i f  l a b o r ' s  p r o d u c t i v i t y  

has r i s e n  l e s s  than  but  i t  r e p r e s e n t s  l ower  c o s t s  o f

p r o d u c t i o n  i f  p r o d u c t i v i t y  r o s e ,  s a y ,  , 6%* Two d i s t i n c t  

p o s s i b i l i t i e s  e x i s t *  The owners o f  a f a c t o r  use the  

knowledge t h a t  the  p r o d u c t i v i t y  o f  what t h e y  s e l l  has r i s e n  

to b a r g a i n  f o r  a h i g h e r  f a c t o r  p r i c e ;  t h i s  i s  a common case

f o r  l a b o r * __ On the  o th e r  hand,  t he  f i r m  may respond t o  a

h i g h e r  f a c t o r  p r i c e  by a d j u s t i n g  t he  p r o d u c t i o n  t e c h n i q u e  so 

t h a t  the  f a c t o r ' s  p r o d u c t i v i t y  r i s e s  a t  t he  m a r g i n ;  t h i s  

a p p l i e s  g e n e r a l l y  t o  t h e  p r i c e  o f  m a t e r i a l  i n p u t s  and t o  

wage b a r g a i n s  i n  excess  o f  p r o d u c t i v i t y  g a i n s *  Changes i n  

f a c t o r  p r i c e s  and p r o d u c t i v i t y  are e q u a l l y  r e l e v a n t  t o  t he  

l e v e l  o f  t he  c o s t  o f  p r o d u c t i o n *  One p o s s i b i l i t y  would be 

to use them as s e p a r a te  e x p l a n a t o r y  v a r i a b l e s ,  l e t t i n g  t he  

p r o d u c t i v i t y  e n t e r  as a r e c i p r o c a l *  S ince  we a re



d i s t i n g u i s h i n g  a l a r g e  number o f  i n p u t s ,  t h i s  approach would 

r e q u i r e  e i t h e r  an i n o r d i n a t e  number o f  v a r i a b l e s  -  30 o r  40 

f o r  f a c t o r  p r i c e s  and an equa l  number f o r  t he  

p r o d u c t i v i t i e s  -  o r  two v a r i a b l e s  which were each j u d i c i o u s  

ave ra g es ,  one o f  the  f a c t o r  p r i c e s  and t h e  o t h e r  o f  t he  

p r o d u c t i v i t i e s .  The advantage o f  t h e  l a t t e r  f o r m u l a t i o n  

would be t o  t e s t  f o r  a d i f f e r e n t  response t o  t h e  two causes 

of  change i n  p r o d u c t i o n  c o s t s ,  a r i s i n g  perhaps f rom 

d i f f e r i n g  e x p e c t a t i o n s  about  the permanence of  changes*  

S e p a r a t i n g  u n i t  co s t  i n t o  two v a r i a b l e s ,  howeve r ,  i n t r o d u c e s  

the p o s s i b i l i t y  t h a t  t h e  e s t i m a t e d  c o e f f i c i e n t s  w i l l  no t  

r e f l e c t  the a l g e b r a i c  r e l a t i o n s h i p  between them,  t h a t  the  

f a c t o r  share i s  the r a t i o  o f  t he  f a c t o r  payment t o  t he  

fac t o r ' s  p r o d u c t i v i t y .  In  s i m u l a t i n g  ov e r  s e v e r a l  y e a r s ,  

the f a c t o r  shares  wou ld  change r a d i c a l l y ,  c o u l d  t u r n  

n e g a t i v e ,  and would not  sum to  u n i t y *  Ue a v o i d  t hese  

p o s s i b i l i t i e s  b y .  com b in ing  a l l  f a c t o r  p r i c e s  and 

p r o d u c t i v i t i e s  i n t o  a s i n g l e  v a r i a b l e ,  u n i t  c o s t *  I n  t h i s  

way we a l s o  g i v e  t h e  c o r r e c t  r e l a t i v e  w e i g h t s  t o  each o f  t he  

m a t e r i a l  i n p u t s  and t o  l a b o r *

Having made t h i s  c h o i c e ,  we must p o i n t  ou t  t h a t  l a b o r  

i s  the o n l y  f a c t o r  f o r  wh i ch  we have any measures o f  

p r o d u c t i v i t y  change .  To obse rve  p r o d u c t i v i t y  change o f  

m a t e r i a l  i n p u t s ,  we need i n p u t - o u t p u t  t a b l e s  on a comparab le 

b a s i s  f o r  more than one y e a r *  Reimbold C293 has l a i d  a 

b a s i s  f o r  such e s t i m a t e s ,  b u t  t he  work o f  i n c o r p o r a t i n g  t he n  

i n t o  t h i s  s t u d y  has no t  been done* C o n s e q u e n t l y 9 a l l

FO RE CASTIN6 PRICES 7
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p r o d u c t i o n  m a t e r i a l s  a r e  t r e a t e d  l i k e  government  wo rk e r s  °* 

as i f  t he y  have the same impact  on f i n a l  p r o d u c t  yea r  a f t e r  

y e a r *

The u n i t  c o s t  v a r i a b l e  i s  e s s e n t i a l l y  a measure o f  

average m a t e r i a l  and l ab o r  c o s t *  I f  i t  r e f l e c t e d  m a r g i n a l  

c o s t ,  t hen  we would expect  p r i c e  t o  equa l  c o s t *  (An 

e x c e p t i o n  i s  t h a t  i m m e d i a t e l y  a f t e r  a s h i f t  i n  demand, t he  

observed p o i n t  may be o f f  t h e  su p p l y  curve because s u p p l i e r s  

are c o l l e c t i n g  the  r e n t  on t he  e x i s t i n g  i n v e n t o r y . )  But  t he  

i n p u t - o u t p u t  r e l a t i o n s h i p s  are e s t i m a t e d  as annua l  averages 

and do no t  i n d i c a t e  how th e  i n t e n s i t y  o f  use o f  i n d i v i d u a l  

m a t e r i a l s  changes w i t h  the r a t e  o f  c a p a c i t y  u t i l i z a t i o n *  

Three c l a s s e s  o f  i n p u t s  co u ld  be d i s t i n g u i s h e d  i f  

i n p u t - o u t p u t  t e c h n i q u e s  were used t o  s tudy  m a r g i n a l  c o s t *  

F i r s t  are  t hose  wh i c h  a re  consumed a c c o r d i n g  t o  f i x e d  

c o e f f i c i e n t s ;  i n p u t  r i s e s  i n  p r o p o r t i o n  to o u t p u t .  Second 

come " o v e r h e a d "  m a t e r i a l s *  such as lumber  f o r  ma in tenance o f  

the b u i l d i n g s ;  i n  p e r i o d s  o f  e x t r a  p r o d u c t i o n  t h e  "o v e r h e a d "  

c o e f f i c i e n t s  would be f a l l i n g .  The t h i r d  c a t e g o r y  c o n s i s t s  

o f  i n p u t s  which cou ld  be used more i n t e n s i v e l y  t o  speed up 

p r o d u c t i o n ,  l i k e  p r e - f a b r i c a t e d  p a r t s  and a i r  f r e i g h t *  I f  

our  t ime  s e r i e s  were founded  on even t h i s  much d e t a i l ,  t h e n  

movements a l on g  t he  m a r g i n a l  cos t  cu rve  c o u ld  be observed» 

Wi th  o n l y  one i n p u t - o u t p u t  m a t r i x ,  we must assume t h a t  a l l  

i n p u t s  be long  t o  t he  f i r s t  c l a s s *  A p p l y i n g  t h e  f i x e d  c o s t  

s t r u c t u r e  t o  a l l  l e v e l s  o f  o u t p u t  would p roduce  a f l a t  

average c o s t  c u r v e *  I t  i s  more l i k e l y  t h a t  t h i s  l e v e l  o f
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c o s t  h o l d s  o n l y  at  a p o i n t  o r  ove r  a sma l l  range*  As the  

f a c t o r  p r i c e s  change* the w e igh ted  average o f  e q u a t i o n  ( 2 ) 

(page 5) y i e l d s  a new v a l u e  f o r  t h e  u n i t  m a t e r i a l s  c o s t *  

The new va lue  i s  the l e v e l  o f  an o t h e r  average cos t  c u r v e ,  so 

t h a t  f a c t o r  p r i c e  changes s h i f t  t he  curve  v e r t i c a l l y *

Two e lemen ts  o f  f i x e d  c o s t  are i n c l u d e d  i n  the  u n i t  

c o s t  v a r i a b l e *  bu t  t h e  main p i e ce  o f  i t ,  the c a p i t a l  c o s t ,  

i s  m i s s i n g .  The " o v e r h e a c "  m a t e r i a l s  have an aspec t  o f  

f i x e d  . cos t  t o  them.  Pore i m p o r t a n t l y *  n o n - p r o d u c t i o n  

w o r k e r s '  p a y r o l l  i s  i n c l u c e d  i n  f i g u r i n g  u n i t  l a b o r  c o s t *  

C a p i t a l  c o s t s  were o m i t t e d  because of  t he  d i f f i c u l t y  of  

measur ing  them i n  s u f f i c i e n t  i n d u s t r i a l  d e t a i l .  I f  a 

measure of  t he  c a p i t a l  s t oc k  were a v a i l a b l e  a n n u a l l y ,  i t  

c o u ld  be m u l t i p l i e d  by the sum of  a d e p r e c i a t i o n  r a t e  and 

the ( m o n t h l y )  i n t e r e s t  r a t e  to  p roduce a measure o f  c a p i t a l  

c o s t  consonant  w i t h  the  m a t e r i a l  and l a b o r  c o s t  d e s c r i b e d  

above.  Th i s  r e f i n e m e n t  l i e s  i n  the  f u t u r e ,  bu t  i t  be longs  

i n  our concep t  o f  c o s t  as t h e  r e p r e s e n t a t i v e  o f  a l l  t he  

u n c o n t r o l l a b l e  f o r c e s  a r i s i n g  f rom the  su p p l y  s i d e  o f  t he  

i n d u s t r y .

An i n d u s t r y ' s  c o s t s  can change i n  t h r e e  ways,  

t e c h n o l o g i c a l  change,  change i n  t he  p r i c e s  o f  f a c t o r s  ( i n  

the absence o f  a change i n  t he  g e n e r a l  p r i c e  l e v e l ) ,  and 

i n f l a t i o n .  Our measure o f  cos t  w i l l  not  c a p tu re  t h e  t h r e e  

w i t h  equa l  s u c c e s s .  The f i r s t  two s h i f t  t h e  c o s t  cu rve s  up 

and down w h i l e  the t h i r d  can be 'expec ted  t o  s h i f t  t he  demand 

cu rve  as w e l l *
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F i g u re  1 i l l u s t r a t e s  a change, i n  t e c h n o l o g y  which 

reduces the m a r g i n a l  c o s t  a t  ev e ry  l e v e l  o f  o u t p u t *  Demand 

i s  r e p r e se n t e d  by D» The m a r g i n a l  cos t  i s  S* t h e  su p p l y  

cu rve  as w e l l ,  and t h e  c o r re s p o n d i n g  average cos t  curve  i s  

AC* The i n d u s t r y  i s  i n  l o n g - r u n  e q u i l i b r i u m  a t  o u t p u t  q*  

As a r e s u l t  o f  i n n o v a t i o n ,  t he  m a rg i n a l  cos t  cu rve  s h i f t s  

down t o  S ' ;  AC' shows t h a t  a t  o u t p u t  q ' t  wh i ch  a c h i e v e s  a 

s h o r t - r u n  e q u i l i b r i u m *  an abnormal  p r o f i t  i s  be ing  e a r n e d • 

In the l o n g - r u n *  a g r e a t e r  sc a le  cou ld  be expec ted  t o  push 

the c o s t  cu rv es  t o  t h e  r i g h t *  as shown i n  AC*’ "  and s " 9 so 

t h a t  o u t p u t  reaches q "  •

Pr ce

AC

AC AC

q q "  q "  Q u a n t i t y  

FIGURE 1 *  T e c h n o l o g i c a l  Change*

Mow the q u e s t i o n  a r i s e s *  how much o f  t h i s  can be 

re ve a le d  t h ro u g h  t he  measure o f  c o s t  wh i ch  i s  d e s c r i b e d  

above? As f o r  the i n i t i a l  s h i f t *  i f  t he  s a v i n g  i s  b r o u g h t  

about  by re d u c i n g  t h e  i n p u t  o f  l a b o r *  we w i l l  c a p t u r e  i t®
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I f  the r e d u c t i o n  comes in p h y s i c a l  i n p u t s *  we w i l l  miss i t *  

s i nc e  we r e l y  on a s i n g l e  i n p u t - o u t p u t  m a t r i x .  The s i z e  o f  

the d rop  i n  c o s t  w i l l  o v e r s t a t e  t h e  drop  f rom p t o  p %  f o r  

we measure the  f u l l  drop f rom AC t o  AC" i m m e d i a t e l y *  The 

f a c t  t h a t  p r i c e  w i l l  d rop  s u c c e s s i v e l y  t o  p '  and t h e n  t o  

c a l l s  f o r  a d i s t r i b u t e d  laig» The second s h i f t  o f  the  

average cos t  curve  c o u l d  l ead t o  s l i g h t l y  h i g h e r  o r  l ower  

observed c o s t *  i f  l o n g - r u n  c o s t s  do not  e x h i b i t  c o n s t a n t  

r e t u r n s  t o  s c a l e .  Aga in *  we w i l l  c a p tu r e  t h e  d i f f e r e n c e  

o n l y  t o  the  e x t e n t  t h a t  t he  l a b o r  i n p u t  i s  a f f e c t e d *  but  

t h i s  d i f f e r e n c e  i s  much l e s s  s i g n i f i c a n t  t h a n  the o r i g i n a l  

s h i f t .

F i gu re  1 i l l u s t r a t e s  a change i n  f a c t o r  p r i c e s *  a l s o *  

The market  e q u i l i b r i u m  would undergo the same a d j us tm e n t  

f rom q t o  q "  t h ro ug h  q ' .  The d i f f e r e n c e  i s  t h a t  our  

measure o f  cos t  c o m p l e t e l y  r e c o r d s  t h e  r e l e v a n t  changes*  

The s h i f t  i n  t he  average c o s t  curve  w i l l  be f u l l y  r e f l e c t e d  

i n  the u n i t  c o s t  as c o n s t r u c t e d *  Whereas i n  the case o f  

t e c h n o l o g i c a l  change* the d e c l i n e  i n  p r i c e  i s  l i k e l y , t o  

appear  e x c e s s i v e  compared t o  the  measured drop i n  c o s t *  here 

the two w i l l  go t o g e t h e r ,  and g i v e  a r e l i a b l e  i n d i c a t i o n  o f  

the p a t t e r n  of  the l agged response*

The case o f  i n f l a t i o n  i s  i l l u s t r a t e d  i n  F i g u r e  2* The 

s h i f t  f rom S t o  S"  d i f f e r s  f rom t h a t  of  the p r e v i o u s  case 

o n l y  i n  t h a t  we now assume f a c t o r  p r i c e s  have r i s e n  i n s t e a d  

o f  f a l l e n *
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Pr ce

AC

q Q u a n t i t y

FIGURE 2 • I n f l a t i o n .

The new f e a t u r e  i s  t h a t  demanders can be expec ted  t o  pay the  

h i g h e r  p r i c e s  because a l l  p r i c e s  tend upward i n  an 

i n f l a t i o n *  (To the e x t e n t  t h a t  the  i n d u s t r y ' s  o u t p u t  p r i c e  

r i s e s  a t  a d i f f e r e n t  pace f rom i t s  i n p u t  p r i c e s *  t h e  p rob lem 

i s  the one j u s t  d i s c u s s e d . )  But  i f  demand s h i f t s  up r o u g h l y  

i n  s tep w i t h  s u p p l y *  e q u i l i b r i u m  o u t p u t  i s  l i t t l e  a f f e c t e d  

w h i l e  p r i c e  r i s e s  t h e  same amount as average c o s t .  T h i s  

s h i f t  i n  c o s t t  b r o u g h t  about  by changes in  f a c t o r  p r i c e s *  i s  

j u s t  t he  k i n d  t h a t  we c a p t u r e  i n  our  measure o f  u n i t  c o s t .  

Only  the m i s s i n g  c a p i t a l  cos t  c l ouds  t h e  a n a l y s i s .  

I n s t a n c e s  l i k e  t h a t  in F i g u re  2 sh o u ld  be h e l p f u l  i n  

e s t i m a t i n g  the lag on u n i t  c o s t .

2 .3  . Outpu t

The second e x p l a n a t o r y  v a r i a b l e  is o u t p u t .  I t  i s  

expec ted  t o  c o r r e l a t e  w i t h  t h e  v a r i a n c e  between cos t  and
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p r i c e *  and t o  r e p r e s e n t  a l l . t h e  " e x t e r n a l ”  f o r c e s *

To i l l u s t r a t e  the u s e f u l n e s s  o f  t h i s  v a r i a b l e *  we 

c o n s i d e r  a p e r i o d  s u r r o u n d i n g  a s h i f t  i n  demand when f a c t o r  

p r i c e  changes j u s t  o f f s e t  p r o d u c t i v i t y  g a i n s  so t h a t  average 

c o s t s  are  c o n s t a n t *  F i g u r e  3 (on page 14)  d e p i c t s  t he  

i n d u s t r y ' s  a d j u s t m e n t *  The o r i g i n a l  average c o s t  curve  (AC) 

and the  m a r g i n a l  co s t  cu rve  (S) y i e l d  a l o n g - r u n  e q u i l i b r i u m  

under  the f i r s t  demand curve (D) at  t he  p o i n t  (P * Q) .  The 

e q u i l i b r i u m  i s  e s t a b l i s h e d  at  ( p * q )  once demand s h i f t s  t o  

D' f  but  s i nce  m a r g i n a l  cost  exceeds average c o s t *  t h e r e  i s  

an i n c e n t i v e  t o  expand c a p a c i t y *  We c o n s i d e r  t h a t  the  

expans ion  does no t  appear  a l l  at  once bu t  t h a t  an 

i n t e r m e d i a t e  p o i n t  i s  reached when p r o d u c t i o n  w i l l  be h i g h e r  

and abnormal  p r o f i t s  r educed*  The p o i n t  i s  r e p r e s e n te d ,  by 

average cos t  AC" and m a r g i n a l  cos t  S ' *  y i e l d i n g  a s h o r t - r u n  

e q u i l i b r i u m  a t  ( p ' , q -r) *  A d d i t i o n s  t o  c a p a c i t y  sh o u l d  no t  

push t he  average c o s t  curve  beyond A C " *  f o r  p r o f i t s  t hen  

t u r n  t o  l o s s e s .  The f i n a l  e q u i l i b r i u m  i s  a t  ( p " * q " ) »
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Pr ce

P

PtP

G q q '  q ' -' Q u a n t i t y

FIGURE 7 .  Demand S h i f t s  Ou t .

Whether  an i n c r e a s e  i n  o u t p u t  i s  a s s o c i a t e d  w i t h  

r i s i n g  or  f a l l i n g  p r i c e  depends on t he  t ime  e la psed  s i n c e  

the change i n  o u t p u t *  The i n c r e a s e  f rom Q t o  q i s  

accompanied by an i nc re as e  i n  p r i c e ,  w h i l e  t he  two 

su c c e s s i v e  i n c r e a s e s  i n  o u t p u t  c o - i n c i d e  w i t h  f a l l i n g  p r i c e *  

By i n t r o d u c i n g  o u t p u t  i n t o  t he  e q u a t i o n  as a d i s t r i b u t e d  

l a g ,  we make p r i c e  dependen t  on t h e  o u t p u t  o f  s e v e r a l  p a s t  

p e r i o d s *  I f  ou r  second v a r i a b l e  were demand r a t h e r  t han  

o u t p u t ,  then the  da ta  c o r r e s p o n d i n g  t o  F igu re  3 would show a 

s i n g l e  i n c r e a s e  e q u i v a l e n t  t o  t he  gap between Q and q~ '»  

Ma tch ing  t h i s ,  the  ex p ec te d  shape o f  t he  d i s t r i b u t e d  

response by p r i c e  wou ld  be an i n i t i a l  r i s e  and t he n  a 

s u c c e s s i o n  o f  d e c re a s e s *  But  ou r  v a r i a b l e  i s  o u t p u t o  

Output  does no t  r i s e  a l l  a t  once i n  t h e  f a s h i o n  o f  demand* 

I f  demand i s  i n e l a s t i c ,  then t he  f i r s t  change i n  o u t p u t  i s  

l a r g e ,  compared t o  t he  l a t e r  ones*  In  t h i s  case ,  t he  l ag  on 

o u t p u t  w i l l  t end  t o  l o o k  ve ry  much l i k e  the t h e o r e t i c a l  l ag



FORECASTING PRICES 15

on demand* I t  w i l l  d e p a r t  f rom th e  t h e o r e t i c a l  l a g ,  t he  

more e l a s t i c  i s  demand* be w i l l  see i n t he  s t a t i s t i c a l  

a n a l y s i s  t h a t  many o f  t h e  l a g s  conform t o  ou r  e x p e c t a t i o n *

V a r i a b l e s  wh i ch  a re  i n d i c a t i v e  o f  s h o r t - r u n  

d i s e q u i I i b r i a  would be p r e f e r a b l e  t o  o u t p u t *  C a p a c i t y  

u t i l i z a t i o n ,  i n v e n t o r y  change,  and back logged  o r d e r s  are o f  

t h i s  t y p e .  The da ta  on b a ck lo g s  cove r  on l y  t he  i n d u s t r i e s  

m a n u f a c t u r i n g  d u r a b l e  g oo os , m o s t l y  m a c h i n e ry .  When s p e c i a l  

a t t e n t i o n  can be g i v e n  to some i n d u s t r i e s ,  t h i s  v a r i a b l e  

dese rves  a t t e n t i o n .  Measures o f  i n v e n t o r y  change a l s o  l ack  

the coverage needed f o r  t h i s  s t u d y .  C ap ac i t y  u t i l i z a t i o n  i s  

measured q u a r t e r l y  f o r  b road i n d u s t r i a l  a g g r e g a t e s .  Wi th 

the gu idance  o f  t hese p u b l i s h e d  d a t a ,  i t  wou ld  be p o s s i b l e  

t o  c o n s t r u c t  i n d u s t r y - s p e c i f i c  measures by " t r e n d i n g  the 

peaks'* o f  ou r  o u t p u t  d a t a .  Such a r t i f i c i a l  da ta  i s  

c o n c e p t u a l l y  b e t t e r  t h a n  o u t p u t ,  bu t  i t  c o n s i s t s  o n l y  o f  t he  

v e r y  same d a t a ,  r e w o r k e d .  Leav ing  t h e  t e s t i n g  o f  more 

c o m p l i c a t e d  c o n s t r u c t i o n s  f o r  t he  f u t u r e ,  we t ake  o u t p u t  as 

the c ho i c e  wh i ch  s u p p o r t s  our  d e t e r m i n a t i o n  to  e s t i m a t e  

e q u a t i o n s  mo n t h l y  f o r  the d e t a i l e d  i n d u s t r i e s  c u r r e n t l y  

r e c o g n i z e d  by INFORUK.

The r e t u r n s  t o  s c a l e  c h a r a c t e r i s t i c  o f  t h e  i n d u s t r y ' s  

c o s t  f u n c t i o n s  d e t e r m i n e  whe ther  t h e  p r i c e  at  t he  f i n a l  

e q u i l i b r i u m ,  p " "  i n  F i g u r e  3 ,  exceeds ,  eq ua l s  o r  f a l l s  below 

the i n i t i a l  p r i c e ,  P* fee w i l l  be w a t c h i n g  t h e  s t a t i s t i c a l  

e s t i m a t e s  o f  t h e  l ag s  t o  see how many i n d u s t r i e s  e x p e r i e n c e  

a net  e f f e c t  l es s  t h a n  zero  when p r i c e  responds  t o  an
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i n c r e a s e  i n  o u t p u t *  There shou l d  be cases o f  i n c r e a s i n g  

r e t u r n s  t o  s c a l e ,  o f  d e c r e a s i n g  c o s t s *  Presumab l y  t he  

e l e c t r i c  u t i l i t i e s  w i l l  show t h i s  r e s u l t ,  and maybe a f eu  

o t h e r s ,  bu t  we e x p e c t  t o  f i n d  t h a t  most l ag s  sum t o  ve ry  

n e a r  z e r o ,  t h a t  i s ,  t h a t  most i n d u s t r i e s  a re  o p e r a t i n g  on 

the f l a t  p o r t i o n  o f  t h e i r  l o n g - r u n  average co s t  c u r v e s *

3o th  F i g u r e s  2 and 3 i l l u s t r a t e  cases o f  a s h i f t  i n  

oereand* The s h i f t  i n  F i g u r e  2 i s  b r o u g h t  about  by 

i n f l a t i o n ,  which a f f e c t s  t o t h  s u p p l y  and demand; t h e  e f f e c t s  

are assumed to  be equa l  f o r  co n c e p t u a l  ne a tn e ss *  S ince the  

o u t p u t  i s  u n a f f e c t e d  by  the a d j u s t m e n t ,  we would no t  expec t  

these i n s t a n c e s  to  i n f  Iuence  the e s t i m a t i o n  o f  t he  l ag  on 

o u t p u t *  Cnly  cases in wh i ch demand s h i f t s  up o r  down 

r e l a t i v e  to  the cos t  cu rves  w i l l  p l a y  a r o l e .  Whether  the 

s h i f t  i s  due t o  chang ing  i ncome,  the  p r i c e s  o f  s u b s t i t u t e s  

and complements ,  o r  f a s h i o n s  and t a s t e s  w i l l  have no 

b e a r i n g ;  F i gu re  3 i l l u s t r a t e s  any o f  these  causes*  I n  every  

case ,  i n c l u d i n g  t h a t  of  F i gu re  2 ,  the  e s t i m a t e s  w i t l  be 

c l e a n  o n l y  t o  the  e x t e n t  t h a t  our  measure o f  co s t  t r u l y  

r e p r e s e n t s  the  movements o f  t he  average cos t  c u r v e *

2 * 4 *  O the r  Fea tu res  of  t he  E qua t i ons

Severa l  f e a t u r e s  of  the e q u a t i o n  remain t o  be 

c o n s i d e r e d *  F i r s t ,  a l t h o u g h  t he  d i s c u s s i o n  has been 

concerned l a r g e l y  w i t h  t h e  n a t u r e  o f  changes i n  t he  

v a r i a b l e s ,  the  e q u a t i o n  i s  e s t i m a t e d  i n  l e v e l s  r a t h e r  t han  

f i r s t  d i f f e r e n c e s *  As ide  f rom the  prob lem t h a t  f i r s t
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d i f f e r e n c e s  o f  the p u b l i s h e d  p r i c e  s e r i e s  would s u f f e r  b a d l y  

f rom ro un d in g  e r r o r ,  t h i s  ch o i c e  has been governed by t he  

need t o  f o r e c a s t  l e v e l s *  I t  i s  l e v e l s  which w i l l  be needed 

to  s i m u l a t e  u n i t  m a t e r i a l  c o s t s  and r e l a t i v e  p r i c e s *  The 

f o r e c a s t i n g  w i l l  be more r e l i a b l e  i f  t he  e q u a t i o n  has been 

f i t t e d  by m i n i m i z i n g  the v a r i a n c e  around t he  i d e n t i c a l  

v a r i a b l e *  Since we want to  f o r e c a s t  l e v e l s ,  we s h a l l  

e s t i m a t e  the e a u a t i o n  f o r  l e v e l s *  The e s t i m a t e s  w i l l  

u n d o u b ta b l y  e x h i b i t  a u t o - c o r r e  I a t i o n  i n  t h i s  fo rm*

The e f f e c t s  of  the two v a r i a b l e s  a r e  added t o g e t h e r *  

G u i t e  l i k e l y  t h i s  l eads  t o  some d i s t o r t i o n *  For t h e  sake o f  

s i m p l i c i t y  we assume th a t  t h i s  l i n e a r  a p p r o x i m a t i o n  t o  the  

t h e o r e t i c a l  cu r ves  i s  c l o s e  enough* F u r t h e r  i t  shou ld  be 

no ted  t h a t  the e q u a t i o n  i s  no t  l o g - l i n e a r *  Such a 

f o r m u l a t i o n  would impose t he  assump t i on  o f  c o n s ta n t  

e l a s t i c i t i e s  f o r  each v a r i a b l e  ove r  t h e  e n t i r e  range o f  

v a l u e s .  Th i s  as s u m p t i o n  i s  no t  o b v i o u s l y  i n f e r i o r ;  i t  i s  

a n o th e r  v a r i a n t  which a w a i t s  f u t u r e  a t t e n t i o n *  Meanwh i le ,  

the e l a s t i c i t i e s  are  v e r y  much o f  i n t e r e s t *  To r e v e a l  them 

d i r e c t l y ,  a l l  v a r i a b l e s  are t r a n s f o r m e d  t o  i n d i c i e s  

c e n t e r i n g  arouno u n i t y  in  1967* The sums o f  t h e  two l ags  i n  

any case bear  t he  i n t e r p r e t a t i o n  o f  t h e  l o n g - r u n  e f f e c t  on 

p r i c e  o f  a u n i t  change in  t he  v a r i a b l e s *  Once c o s t ,  o u t p u t ,  

and p r i c e  are i n d e x e d ,  these  e f f e c t s  become th e  pe rc en ta g e  

change i n  p r i c e  g i v e n  a one per  cen t  change i n  the  v a r i a b l e s  

(on the  average ov e r  the h i s t o r i c a l  p e r i o d ) *  The l ag  sums 

are then  the a r c - e l a s t i c i t i e s *
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The l ags  i n  a i l  cases ex c l ud e  the c u r r e n t  p e r i o d *  I n
« •>* * 

t h i s  way we av o id  t h e  ass ump t i on  t h a t  p r i c e - s e t t e r s  have 

p e r f e c t  knowledge of  what  a l l  o t h e r  p r i c e - s e t t e r s  a re  

d e c i d i n g  a t  the same moment* The p r i c e  model  i s  t h e r e b y  

made s t r i c t l y  r e c u r s i v e *

Only o u t p u t  i s  a d j u s t e d  f o r  seasona l  v a r i a t i o n *  U n i t  

c o s t  and p r i c e  e n t e r  the c o m p u ta t i on s  i n  t h e i r  u n a d j u s t e d  

f o r m .  The s e a s o n a l i t y  of the  cos t  shou ld  l a r g e l y  e x p l a i n  

the s e a s o n a l i t y  i n  t he  p r i c e ;  a r i s e  in co s t  i s  no l e s s  a 

reason f o r  r a i s i n g  p r i c e  s i mp l y  because i t  oc cu rs  ev e ry  yea r  

at  the same t i m e *  A change i n  o u t p u t ,  on t he  o t h e r  handy i s  

presumed to  a f f e c t  p r i c e  o n l y  t o  the  e x t e n t  t h a t  i t  i s  a 

permanent  change;  t h e r e f o r e  o u t p u t  i s  de-seasona l i z e d *  I t  

c o u ld  be argued i n  a manner p a r a l l e l  t o  the  s ta t e m e n t  about  

c o s t  t h a t  seasona l  i n c r e a s e s  i n  o u t p u t  s t i l l  push t he  

i n d u s t r y  up i t s  s h o r t - r u n  m a r g i n a l  cos t  cu rve  and j u s t i f y  

seasona l  i n c r e a s e s  i n  p r i c e *  I f  so *  t he n  t h e  seasona l  

dummies r e p r e s e n t e d  by S in  e q u a t i o n  (1 )  s h o u l d  t u r n  ou t  t o  

be s i g n i f i c a n t ,  and t h e i r  s i g n i f i c a n c e  s h o u l d  e v a p o r a te  on 

s u b s t i t u t i n g  u n a d j u s t e d  f o r  s e a s o n a l l y  a d j u s t e d  o u t p u t *  

T h i s  t e s t  has no t  a c t u a l l y  been pe r f o rm ed  i n  a s y s t e m a t i c  

way* We have assumed t h a t  p r i c e s  a re  s e t  i n  a n t i c i p a t i o n  o f  

seasona l  f l u c t u a t i o n s  i n  o u t p u t *  A l l  e q u a t i o n s  are  

e s t i m a t e d  w i t h  the s e a s o n a l l y  a d j u s t e d  o u t p u t s *

A f i n a l  comment on the e q u a t i o n  concerns  the  r o l e  o f  

money* However much the  su p p l y  o f  money may be s a i d  t o  

i n f l u e n c e  p r i c e s *  no p r i c e - s e t t e r  bases h i s  d e c i s i o n  on t h i s
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v a r i a b l e *  The normal  wo rk i n g  o f  monetary  p o l i c y *  wh i ch  

seeks i t s  e f f e c t  by m a n i p u l a t i n g  t he  excess r e s e r v e s  o f  t h e  

bank ing  sys tem,  w i l l  have i t s  i n i t i a l  impact  on t h e  nom ina l  

i n t e r e s t  r a t e .  In  the  second round o f  e f f e c t s *  i n v e s tm e n t  

w i l l  be s t i m u l a t e d ,  ano c o n su m p t i o n ,  t o o ,  t h r o u g h  bo th  a 

rea l - f ca l ance  e f f e c t  and the reduced cos t  o f  b o r r o w i n g *  The 

p r i c e s  i n  i n d i v i d u a l  i n d u s t r i e s  w i l l  t h e n  respond t o  the  

changes i n  o u t p u t *  T h e r e f o r e  we look t o  t h e  l a r g e r  model  t o  

e s t a b l i s h  the c o n n e c t i o n  between monetary  p o l i c y  and p r i c e s ;  

the p r i c e  e q u a t i o n  cannot  see beyond i t s  own o u t p u t  

v a r i a b l e .  P a t i n k i n  C24 , p • 2413,  d i s c u s s i n g  an economy o f  

o n l y  one c om m o d i t y -p ro d u c in g  i n d u s t r y ,  gave t h i s  

d e s c r i p t i o n ;  i t  i s  a l l  the more t r u e  when we c o n s i d e r  many 

i n d u s t r i e s *  Keynes L191 touched on the v e r y  q u e s t i o n  and 

answered i t  d i r e c t l y :  " I n  a s i n g l e  i n d u s t r y  i t s  p a r t i c u l a r  

p r i c e - l e v e l  depends p a r t l y  on t he  r a t e  o f  r e m u n e r a t i o n  o f  

the f a c t o r s  of  p r o d u c t i o n  which e n t e r  i n t o  i t s  m a r g i n a l  cos t  

and p a r t l y  on the sca le  o f  o u t p u t * "

2 * 5 *  C o n s t r a i n t s

In  the a n a l y s i s  t o  be p r e s e n te d  in  Chap te r  4» two 

t e c h n i q u e s  are em p loy ed ,  o r d i n a r y  l e a s t - s q u a r e s  r e g r e s s i o n  

a n a l y s i s  (OLS) and a c o n s t r a i n e d  e s t i m a t i o n  ach ieve d  by 

q u a d r a t i c  p rog ramming .  The g o o d n e s s - o f - f i t  i s  o f  n e c e s s i t y  

b e t t e r  w i t h  OLS, wh i ch i s  a lways g i ve n  f i r s t  chance .  I f  t he  

OLS e s t i m a t e s  o f  the d i s t r i b u t e d  l ag s  do n o t  s a t i s f y  ou r  

t h e o r e t i c a l  e x p e c t a t i o n s ,  we then  a p p l y  t h r e e  s u c c e s s i v e l y
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t i g h t e r  se t s  o f  c o n s t r a i n t s *  A l t h ou gh  the f i t  must worsen*  

we hope t h e re b y  t o  p r oduce  an e q u a t i o n  whi ch  can be used t o  

■forecast  the i n d u s t r y ' s  p r i c e  l e v e l  i n  a m e a n i n g f u l  way* 

The r u l e s  which d e te r m i n e  whe the r  t o  c o n s t r a i n  the e s t i m a t e s  

are based on the d i s c u s s i o n s  above o f  t he  co s t  and o u t p u t *  

but  a c l e a r l y  a r b i t r a r y  e l ement  e n t e r s  as w e l l *

We expec t  p r i c e  t o  r i s e  r o u g h l y  p o i n t  f o r  p o i n t  w i t h  

c o s t *  I f  the l ag sums to u n i t y ,  t he  e q u a t i o n  w i l l  t hen  pass 

t h ro ug h  a l l  c o s t  changes t o  the  p r i c e ,  w i t h o u t  e i t h e r  

rr.ark-up or  a h o l d i n g  back*  In  l o g - l i n e a r  f o r m ,  a sum of  

u n i t y  would mean a ma rk -u p ;  a r i s e  i n  cos t  o f  1% wou ld  l ead 

to a r i s e  i n  p r i c e  o f  1,% and imp l y  a 1% i n c r e a s e  i n  the 

e l emen ts  t h a t  f i l l  the  gap between cos t  and p r i c e ,  p r i m a r i l y  

p r o f i t s .  S ince our  eq ua t i o n  i s  not  l o g - l i n e a r ,  a r i s i n g  

share f o r  p r o f i t s  w i l l  take the form o f  a cos t  l ag  which 

sums to  more than u n i t y .  I f  t he  i n d u s t r y  f a i l s ,  on the 

o t h e r  hand,  t o  pass t h r ough  i t s  c o s t s ,  so t h a t  i n  t he  long 

sweep i t  has been t a k i n g  a s m a l l e r  and s m a l l e r  share  i n  

p r o f i t s ,  we expec t  t o  see a lag sum o f  l ess  t ha n  u n i t y *  The 

cu rves  i n  F i g u re  4a t r a c e  the i n t e g r a l  o f  the  l a g ,  no t  the  

mo n t h l y  e f f e c t s .  The h i g h e r  one r e p r e s e n t s  an i n d u s t r y  

which r e g u l a r l y  o v e r - r e a c t s  to  a cos t  change* Both  come to  

r e s t  a t  about  u n i t y ,  meaning an e v e n t u a l  e l a s t i c i t y  o f  1 *
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4a.  COST 4b.  OUTPUT

FIGURE 4 .  Cum u la t i ve  Percen tage  E f f e c t  on P r i c e  n Months 
a f t e r  a 1% In c r e a s e  i n  t h e  I ndependen t  V a r i a b l e .

The o u t p u t  lag w i l l  t a k e  on p o s i t i v e  v a l u e s  i n  the  

e a r l y  months i f  o u tp u t  ac ts  l i k e  a demand v a r i a b l e .  The ne t  

e f f e c t  shou ld  be near  z e r o .  I f  t he  i n d u s t r y ' s  average c o s t s  

are f l a t  ove r  a -w ide  range which encompasses the l e v e l s  o f  

o u t p u t  ex p e r i e nc ed  d u r i n g  the l a s t  tw en ty  y e a r s ,  then t he  

s h i f t s  i n  demand d u r i n g  t h a t  p e r i o d  d i d  no t  n e c e s s i t a t e  any 

p r i c e  i n c r e a s e s .  We t h e r e f o r e  l ook  t o  the sum o f  t h e  l ag  on 

o u tp u t  t o  i n d i c a t e  whe the r  l o n g - r u n  c o s t s  are d e c l i n i n g  o r  

r i s i n g .  Neg a t i v e  v a l u e s  mean t h a t  r i s i n g  o u t p u t s  have been 

a s s o c i a t e d  w i t h  dec rea ses  i n  the p r i c e  and we w i l l  i n t e r p r e t  

t h a t  as i n c r e a s i n g  r e t u r n s  t o  s c a l e .  C o r r e s p o n d i n g l y , a 

p o s i t i v e  sum f o r  t he  o u tp u t  l ag  w i l l  be t a k e n  t o  mean t h a t  

the i n d u s t r y  has been expand ing  i n  a range o f  d e c r e a s i n g  

r e t u r n s  t o  s c a l e .  The o t h e r  h a l f  o f  t h e  f i g u r e  i l l u s t r a t e s  

the o u t p u t  l a g .  The upper  cu rve  i n  F i gu re  4b r e p r e s e n t s  a 

p r i c e  which i s  more s e n s i t i v e  i n  the  s h o r t - r u n ,  a l t h o u g h  the  

l ower  curve  g e n e r a te s  t h e  same ne t  e f f e c t  i n  t h e  l o n g - r u n ®
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A l l  the  c u r ves  i n  F i g u re  4 i l l u s t r a t e  t h e  c u m u l a t i v e  

e f f e c t s ,  no t  the l ag  we igh t s  t hemse l ves  bu t  t h e i r  i n t e g r a l  

f rom the t ime o f  the  change i n  t he  i ndependen t  v a r i a b l e  

u n t i l  t he  n - t h  month a f t e r *  I f  t hese  p o l y n o m i a l s  are  t o  be 

f r e e  t o  f l a t t e n  out  i n  the f i n a l  months to r e f l e c t  a smooth 

c o n c l u s i o n  t o  the a d j u s t m e n t ,  t h e y  must be o f  t he  t h i r d  

degree or  h i g h e r *  As w i l l  be l ea rn e d  in Chapte r  4 ,  the  

t h i r d  degree a l r e a d y  a l l o w s  w ig g le s  i n  t h e  e s t i m a t e d  l ags  

f o r  which we have no b e h a v i o r a l  i n t e r p r e t a t i o n *  Thus we 

da re  not  choose a h i g h e r  oegree p o l y n o m i a l ,  and so we s e t t l e  

t o r  the t h i r d  degree as the one bes t  f i t t i n g  t he  c u m u l a t i v e  

s t r u c t u r e  o f  the l a g s ;  t h e r e f o r e  t h e  l ag s  t hemse l ves  are 

e s t i m a t e d  as q u a d r a t i c  f u n c t i o n s *  As f o r  the  l e n g t h s  o f  the  

l a g s ,  the  g u i d i n g  t h o u g h t s  were p r i m i t i v e *  A l t h o u g h  i n  

s p e c i a l  cases the a d j u s tm e n t  o f  p r i c e  i s  i m m e d i a te ,  i t  may 

be i n c o m p l e t e  even t hen  and d r i b b l e  on f o r  s e v e r a l  months*  

The s ta n da rd  case i s  p resumab l y  s l o w e r ,  due t o  u n c e r t a i n t y  

about  the changes i n  co s t  and demand, o r  e x i s t i n g  c o n t r a c t s ,

i n v e n t o r i e s  o u t s i d e  the i n d u s t r y  o f  o r i g i n ,  o r  s i m p l y  a
/

bu nc h i n g - u p  of  sma l l  changes*  In t he  case o f  t he  a d j u s tm e n t  

f o r  changes i n  o u t p u t ,  i t  may c o n s i s t  o f  a d d i t i o n a l  

i n v e s t m e n t *  For t h i s  reason we t h i n k  t h e  o u t p u t  l ag  must  be 

n o t a b l y  l o n g e r  than the co s t  l a g *  From a l i k e l y  range o f  

t h r e e  months t o  t h r e e  y e a r s ,  we have chosen t o  run a l l  

e q u a t i o n s  w i t h  a c o s t  l a g  o f  tw e l v e  months and an o u t p u t  lag 

o f  t w e n t y - f o u r  months • A s h o r t  word on the  e f f e c t  o f  

v a r y i n g  l ag  l e n g t h s  w i l l  be found i n  Chapter  4 ,  on page 49*
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The o r d i n a r y  l e a s t - s q u a r e s  e s t i m a t e s  w i l l  be used i f  

t h e y  s a t i s f y  t h r e e  c o n d i t i o n s :

1. The cos t  l ag  suns t o  1 . 0+ .2 5  and the o u t p u t  l ag  t o
0 .♦ .25  •

2 .  The c o s t  l ag  r i s e s  no h i g h e r  than 2*

3.  The o u t p u t  lag m a i n t a i n s  p o s i t i v e  v a lu e s  f o r  the  
f i r s t  h a l f  o f  i t s  l e n g t h *

I f  one of  these c o n d i t i o n s  f a i l s ,  then we c o n s t r a i n  the

e s t i m a t e s  i n  an a t t em p t  t o  s a t i s f y  i t .  The u n c o n s t r a i n e d

e s t i m a t i o n  t akes  the m a th e m a t i c a l  forir. o f  m i n i m i z i n g  a

q u a d r a t i c  f u n c t i o n  o f  t he  c o e f f i c i e n t s ,  and i f  the c o n t r a i n t

were one o f  e q u a l i t y ,  sa y ,  t h a t  t h e  cos t  e l a s t i c i t y  be

u n i t y , ,  then w i t h  the  use o f  La g r a ng ia n  m u l t i p l i e r s , .  the

c a l c u l u s  would s t i l l  s u f f i c e  t o  s o l v e  the p r o b l e m .  But  our

c o n s t r a i n t s  are i n e q u a l i t i e s ,  so t h a t  the  prob lem i s

t r a n s fo rm e d  i n t o  a programming p r o b l e m ,  one of  s e a r c h i n g

many s a t i s f a c t o r y  programs f o r  the  o p t i m a l  one.  Because t he

o b j e c t i v e  s t i l l  i n c l u d e s  the m i n i m i z a t i o n  o f  t he  sum o f

squared r e s i d u a l s ,  i t  i s  a q u a d r a t i c  programming p rob lem and

the t e c h n i q u e  f o r  i t s  s o l u t i o n  i s  found in Dan tz i g  C83. The

f o u r  p o s s i b l e  e s t i m a t e s  go by c r y p t i c  names i n  the t a b l e s  o f

Chapter  4 ;  t h e i r  names and the c o n d i t i o n s  under  which t hey

w i l l  be e s t i m a t e d  a r e :

BASIC -  The b a s i c  e s t i m a t e  i s  an o r d i n a r y  l e a s t  squares  
e s t i m a t e ,  w i t h o u t  any c o n s t r a i n t s ,  o f  a 
tw e l v e -m o n th  q u a d r a t i c  l ag  on cos t  and a 
t w e n t y - f o u r  month q u a d r a t i c  lag on o u t p u t *  The 
t a i l s  o f  the  l a g s  were no t  t i e d  t o  ze r o *

BAS IQ -  Q u a d ra t i c  programming i s  used to f o r c e  t he  c o s t  
l a g ' s  sum i n t o  the range between *75 and 1 . 2 5 ,  and 
the o u t p u t  l a g ' s  sum between - . 2 5  and . 2 5 .  The lag 
l e n g t h s  and degrees  o f  the  p o l y n o m i a l s  a re  the  same
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as BASIC and the l ag t a i l s  a re  f r e e *  A l l  
i n t e r p o l a t i o n  p o i n t s  excep t  the f i n a l  one o f  the  
o u t p u t  lag are kep t  f rom go in g  n e g a t i v e *

RISING -  R i s i n g  l o n g - r u n  average c os t s  are no t  c o n s i s t e n t  
w i t h  a n e g a t i v e  sum f o r  t he  lag on o u t p u t *  Th i s  
sum i s  r e s t r i c t e d  t o  t he  range *0 t o  .25 whenever  
e i t h e r  BASIC o r  BASIQ i n d i c a t e s  t h a t  i t  i s  l e ss  
than  - . 1 ; o t h e r w i s e  the e s t i m a t i o n  i s  i d e n t i c a l  t o  
BASIQ. The f i n a l  month^s e f f e c t  i n  t he  o u t p u t  l ag  
i s  s t i l l  a l l o w e d  t o  be n e g a t i v e  t o  a l l o w  f o r  the  
i n v e r t e d  U shape*  bu t  the accumu la ted  e f f e c t  o f  t he  
e n t i r e  lag i s  kept  n o n - n e g a t i v e *

SLIM -  Sl immer  ranges are the o n l y  d i f f e r e n c e ;  t he  c o s t  
l a g ' s  sum i s  f i x e d  between .9 and 1 * 1 ,  t he  o u t p u t  
l a g ' s  sum between - . 1  and * 1 *

2 .6  • L i  t e r a t u r e

There are now t w e n t y  yea rs  o f  a c t i v e  e x p e r i m e n t a t i o n  

w i t h  the  s t a t i s t i c a l  c o r r e l a t e s  o f  p r i c e .  E a r l  C113 

surveyed the l i t e r a t u r e  as o f  1972 and found t h a t  75 

d i s t i n c t  v a r i a b l e s  had p roved  u s e f u l .  Except  f o r  f i v e  

v a r i a b l e s *  a l l  o f  them re p re s e n t  e i t h e r  p r o d u c t i o n  c o s t s  o r  

demand* The f i v e  e x t r a s  are  p r i c e  o f  s u b s t i t u t e s ,  

e x p e c t a t i o n  o f  p r i c e  change,  age o f  the  s to ck  o f  eq u i p m e n t ,  

c o r p o r a t e  p r o f i t s  t a x  r a t e ,  and t he  s up p l y  o f  money -  t hese  

i n  a d d i t i o n  t o  lagged p r i c e s ,  dummies o f  v a r i o u s  k i n d s ,  and 

t i m e *

These two c l a s s e s  o f  v a r i a b l e s  a r e ,  i n  g e n e r a l ,  bo th  

r e p r e s e n te d  i n  each s t u d y *  I n  no case i s  a s p e c i f i c a t i o n  

d e r i v e d  d i r e c t l y  f rom a b e h a v i o r a l  model  o f  e q u i l i b r i u m  and 

a d j u s t m e n t s  t o  e q u i l i b r i u m *  I n s t e a d ,  each t ype  o f  v a r i a b l e  

i s  j u s t i f i e d  s e p a r a t e l y *  I n  h i s  paper  o f  1970,  

Nordhaus L233 p r e s e n t s  s i x  l o n g - r u n  p r i c e  e q u a t i o n s  d e r i v e d
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f rom a l o g - l i n e a r  demand e q u a t i o n  and s i x  d i f f e r e n t  

p r o d u c t i o n  f u n c t i o n s ;  t hese  n e o - c l a s s i c a l  p r i c e  e q u a t i o n s  

c o r r o b o r a t e  the  use of  b o th  a cos t  and a demand v a r i a b l e ,  

w i t h  the caveat  t h a t  t h e  s ca l e  o f  o u t p u t  d i s a p p e a r s  f rom the  

e x p r e s s i o n  under  c o n s t a n t  r e t u r n s  t o  s c a l e *  Nordhaus 

ob as e r ve s ,  “ Most o f  the s p e c i f i c a t i o n s  and i n t e r p r e t a t i o n s  

have proceeded w i t h o u t  the b e n e f i t  o f  f o r m a l  t h e o r y * ”

For a l l  the agreement  ove r  the  t ypes  o f  r e g r e s s o r s ,  

t h e r e  i s  l i t t l e  agreement  about  t he  p r e c i s e  v a r i a b l e s  and 

the fo rms i n  which they sho u ld  e n t e r *  For t h e  cos t  

v a r i a b l e ,  the main q u e s t i o n s  addressed i n  t h e  l i t e r a t u r e  

are :

1 * mark-up ove r  l a b o r  cos t  or  e x p l i c i t  i n c l u s i o n  o f  
m a t e r i a l  a n d / o r  c a p i t a l  c o s t ;

2 * f a c t o r  co s t  or  u n i t  cos t  ( m a r g i n a l  o r  a v e r a g e ) ;

J .  whe ther  p r o d u c t i v i t y  and o u t p u t  s h o u l d  be a d j u s t e d  
f o r  c y c l i c a l  o r  s h o r t - l i v e d  v a r i a t i o n s ;  and

4.  s h o r t - r u n  v e r sus  l o n g - r u n *

I t  would be n i c e  i f  some ev id en c e  f rom pas t  s t u d i e s  co u ld  

say which o f  each p a i r  above bes t  e x p l a i n s  p r i c e s ,  bu t  i t  i s  

not  so* The q u e s t i o n s  a r i s e  o n l y  i n  compar ing mode l s ;  no 

one has t e s t e d  them by a l t e r n a t e l y  f i t t i n g  an e q u a t i o n  u s in g  

each c h o i c e *  Even i n  the monumental  r e - e s t i m a t i o n s  o f  many 

e q u a t i o n s  by E a r l ,  t he  d e s i r e d  answers are not  found»

The f i r s t  two q u e s t i o n s  can be c o n s i d e r e d  t o g e t h e r ;  

We have d i s c u s s e d  the  m a t t e r  above and chosen a 

comprehens i ve  measure o f  u n i t  c o s t *  Seve r a l  s t u d i e s  have 

r e p o r t e d  e s t i m a t e s  w i t h  t h e  components e n t e r e d  as se p a ra te
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v a r i a b l e s *  The combined e f f e c t  o f  wage and p r o d u c t i v i t y  

v a r i a b l e s  s t i l l  must r ep roduce  t he  f a c t o r  sha r e *  T h e i r  

success i n  g e t t i n g  s t a t i s t i c a l  e s t i m a t e s  whi ch do so was no t  

g r e a t *  S c h u l t z e  and Tryon C313, Gordon C173, E c k s t e i n  and 

Fromm C143, and Fromm and Taubman C163 ge t  v e r y  h i g h  

e s t i m a t e s  o f  the shares? w h i l e  Solow C323 g e t s  a ve r y  low 

one (see Nordhaus C233 , p *3F )*  In us i n g  e q u a t i o n s  embodying 

such e s t i m a t e s  f o r  f o r e c a s t i n g ,  the  e f f e c t  i s  t o  p roduce 

f a c t o r  shares  ve r y  d i f f e r e n t  f rom those  observed  

h i s t o r i c a l l y ,  whereas t he  most r ea so n ab le  assumpt i on  i s  t h a t  

the shares  are s t a b l e *  None o f  the  s t u d i e s  has i n c o r p o r a t e d  

a rreasure o f  t he  co s t  of c a p i t a l *  I f  the i m p l i e d  share  f o r  

l a b o r  and m a t e r i a l  i s  e x c e s s i v e ,  then t he  o m i t t e d  share  w i l l  

waste away t o  n o t h i n g  i n  a f o r e c a s t *

The t h i r d  q u e s t i o n ,  c on c e rn in g  a d j u s t m e n t s  t o  

p r o d u c t i v i t y ,  touches  t he  same i s s u e *  A f e a t u r e  o f  t he  

a v a i l a b l e  da ta  i s  t h a t  v a r i a t i o n s  i n  l a b o r  p r o d u c t i v i t y  are 

measured m o n t h l y ,  bu t  changes i n  the  p r o d u c t i v i t y  o f  t o t a l  

m a t e r i a l s  canno t  be measured d i r e c t l y  more f r e q u e n t l y  t han  

once a y e a r ,  and i t  i s  l ess  o f t e n  f o r  i n d i v i d u a l  m a t e r i a l s  

and c a p i t a l *  T h e r e f o r e ,  u n i t  m a t e r i a l s  and c a p i t a l  c o s t s  

are a u t o m a t i c a l l y  " n o rm a l i z e d * * ,  bu t  u n i t  l a b o r  c o s t s  as 

measured are h e a v i l y  i n f l u e n c e d  by c y c l i c a l  f l u c t u a t i o n s  i n  

the reco rded  l a b o r  p r o d u c t i v i t y *  Th i s  a d j u s tm e n t  sh ou ld  be 

made f o r  two re as on s :  f i r s t  i t  makes the t h r e e  u n i t  f a c t o r  

c os t s  c o n s i s t e n t  w i t h  one a n o t h e r ;  and second ,  as E c k s t e i n  

C123 remarked,  a f t e r  h o a rd i n g  o f  l a b o r  i n  t he  t r o u g h ,  t he
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p r o d u c t i v i t y  g rowth  wh i ch  a r i s e s  f rom any g row th  i n  o u t p u t  

w i l l  appear  t o  be p o s i t i v e l y  c o r r e l a t e d  w i t h  p r i c e  u n l e s s  

the a d j u s tm e n t  i s  made*

The f o u r t h  and f i n a l  q u e s t i o n  on t h e  cos t  v a r i a b l e  

concerns  how t o  c a p t u r e  bo th  s h o r t - r u n  and l o n g - r u n  

responses *  E a r l  r e g a r d s  observed u n i t  m a t e r i a l s  and l a b o r  

c o s t  as s h o r t - r u n  v a r i a b l e s  w h i l e  the  same v a r i a b l e s  formed 

out  of  n o r m a l i z e d  o u t p u t  ( the  l o n g - t e r m  t r e n d  i n  o u t p u t )  and 

the n o r m a l i z e d  u n i t  c a p i t a l  cos t  are c o n s i d e r e d  t h e  l o n - r u n  

v a r i a b l e s .  Sc hu l t z e  and Tryon [313 use t he  d e v i a t i o n  of  

un-norma I i z e d  f rom no rm a l i z e d  co s t  t o  r e p r e s e n t  the  

s h o r t - r u n  e f f e c t .  Th is  i s  t he  phenomenon whi ch we aim to  

r e co r d  by a d i s t r i b u t e d  I a g , as p r e v i o u s l y  d e s c r i b e d *

We t u r n  now to  the second c l a s s  of v a r i a b l e s ,  demand 

v a r i a b l e s .  E c k s t e i n  and Fromm C143 argue t h a t  the r a t e  o f  

a d j u s tm e n t  o f  p r i c e  d i s e q u i l i b r i u m  i s  p r o p o r t i o n a l  t o  the  

gap between supp l y  and demand a t  t he  c u r r e n t  p r i c e *  They 

c o n s i d e r  t h a t  the gap c o n s i s t s  o f  t h r e e  p a r t s :  i n v e n t o r y  

r e d u c t i o n s  be low the d e s i r e d  l e v e l ,  c a n c e l l a t i o n  o f  orders : *  

and u n f i l l e d  o r d e r s .  A l l o w i n g  f o r  t h e  l i m i t e d  coverage o f  

t h i s  k i n d  o f  da ta  and i t s  i r r e l e v a n c e  where a d j u s t m e n t s  

occu r  r a p i d l y ,  t h e y  add o p e r a t i n g  r a t e s  ( c a p a c i t y  

u t i l i z a t i o n )  as a p o s s i b l e  demand v a r i a b l e *  A f t e r  t e s t i n g  

e q u a t i o n s  o f  a number o f  forms u s i n g  t h r e e  demand v a r i a b l e s *  

t h e y  conc lude  t h a t  o p e r a t i n g  r a t e s  are  more e f f e c t i v e  a 

r e g r e s s o r  t ha n  o r d e r  b a ck lo g s  and t h a t  t he  measure f o r  

i n v e n t o r y  d i s e q u i l i b r i u m  d rops  ou t  o f  t he  r e s u l t s  as
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i n s i g n i f i c a n t *  S c h u l t z e  and .T r yo n  had the o p p o s i t e  

e x p e r i e n c e  w i t h  i n v e n t o r y  and ba c k l og  v a r i a b l e s  a t  t he  

agg rega ted  l e v e l  and i n  t h e i r  i n d u s t r y  e q u a t i o n s  ( f o r  wh i ch  

these  v a r i a b l e s  are not  a v a i l a b l e )  t hey  r e l i e d  on v a r i o u s  

f o r i r s  o f  o p e r a t i n g  r a t e s *  Solow E323, E c k s t e i n  and Wyss 

C153* and K l e i n  C233 a l s o  employed t h i s  v a r i a b l e  and P e r r y  

C E 5 3 used i t s  r e c i p r o c a l .  Gordon used the r a t e  o f  change i n  

the r a t i o  o f  new o r d e r s  t o  s a l e s .  A l l  o f  t hese  s t u d i e s  

worked w i t h  agg re ga t ed  i n d u s t r i e s

The work o f  S c h u l t z e  and Tryon and o f  E c k s t e i n  and 

Wyss bo th  de a l  w i t h  a s e l e c t i o n  o f  i n d u s t r i e s  m a in l y  a t  the  

SIC 2 - d i g i t  l e v e l .  Two s t u d i e s  have gone s i g n i f i c a n t l y  

t ey cn a  t h a t ,  Heien and Popkin MED and Ea r l  C113. A t l  f o u r  

o f  these s t u d i e s  i n c l u d e  e q u a t i o n s  f o r  two i n d u s t r i e s  which 

are s t r i c t l y  comparab le t o  those  i n  ou r  s t u d y ,  Autos  and 

T o b a c c o .  E a c h  o f  t he  l a t t e r  p a i r  i n  a d d i t i o n  e s t i m a t e s  ten  

o t h e r  s e c t o r s  which match o u r s .  A l l  excep t  f o r  E c k s t e i n  and 

Wyss i n c l u d e  s i m u l a t i o n s .  However ,  n e i t h e r  the

Sc h Li 11 ze-T ryon nor  the H e ie n -P o p k in  paper  i n c o r p o r a t e s  a 

measure o f  t he  c o s t  o f  m a t e r i a l s  which i s  s p e c i f i c  t o  each 

i n d u s t r y .  As a r e s u l t  the s i m u l a t i o n s  do no t  ge ne r a te  a s e t  

of  p r i c e s  which are c o n s i s t e n t  between i n d u s t r i e s  f o r  e i t h e r  

the c u r r e n t  o r  subsequen t  p e r i o d s .  E c k s t e i n  and Wystf 

c o n s t r u c t e d  i n p u t  p r i c e s  on t he  i n p u t - o u t p u t  concep t  and 

used them i n  t h e i r  e s t i m a t i o n s ,  bu t  d i d  no t  r e p o r t  

s i m u l a t i o n s  w i t h  the  se t  o f  e q u a t i o n s .  E a r l  used t he  i n p u t  

p r i c e s  o f  E c k s t e i n  and Wyss f o r  e s t i m a t i o n  o f  i n d u s t r y  p r i c e
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e q u a t i o n s ,  but  f o r  h i s  s i m u l a t i o n s  He a l s o  e x p l i c i t l y  

e x p l a i n e d  i n p u t  p r i c e s  b y ' a g g r e g a t e  measures o f  wages and 

c a p a c i t y  u t i l i z a t i o n *  Nine s e c t o r s  are covered  by t hese  

s i m u l a t i o n s *  Of c o u r s e ,  t hey  f a i l  to  gu a ra n t e e  any 

c o n s i s t e n c y  w i t h i n  the  whole se t  o f  i n d u s t r y  p r i c e s *
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3* Data .

E s t i m a t i o n  o f  the  s p e c i f i c a t i o n  d i s c u s s e d  above 

c o n s i s t s  of  r e g r e s s i n g  a mon th ly  s e r i e s  of  t he  com mo d i t y ' s  

p r i c e  a g a i n s t  a mo n t h l y  s e r i e s  o f  the  u n i t  p r o d u c t i o n  cos t  

of the commodi ty and a s e a s o n a l l y  a d j u s t e d  month l y  s e r i e s  of  

i t s  o u t p u t *  These s e r i e s  are needed f o r  each o f  the  185 

s e c t o r s  ( c o m m o d i t i e s )  i n  the i n p u t - o u t p u t  scheme* I n  the 

cases o f  p r i c e s  and o u t p u t s ,  the  p rob lem i s  to  match the 

commodi ty  d e t a i l  i n  which these  da ta  are p u b l i s h e d  t o  the  

commodi ty  groups  f o r  which the i n p u t - o u t p u t  s e c t o r s  are 

d e f i n e d *  The u n i t  cos t  v a r i a b l e  must be computed*  Th i s  

c o m p u ta t i o n  f o r  each s e c t o r  uses the p r i c e  o f  t h e  s e c t o r ,  

the p r i c e s  o f  a l l  m a t e r i a l s  used by the s e c t o r ,  i t s  o u t p u t  

u n a d j u s t e d  f o r  seasona l  v a r i a t i o n ,  and a s e r i e s  o f  the  

sec t o r ' s  mo n th l y  p a y r o l l *  Thus,  t he  ba s i c  da ta  can be 

t ho ug h t  o f  as f o u r  m a t r i c e s  o f  p r i c e ,  p a y r o l l ,  s e a s o n a l l y  

a d j u s t e d  o u t p u t ,  and o u t p u t  not  s e a s o n a l l y  a d j u s t e d *  S ince  

many o f  the p a y r o l l  s e r i e s  were f i r s t  e s t i m a t e d  and 

p u b l i s h e d  f o r  J a n u a r y ,  1954,  the whole a n a l y s i s  be g in s  w i t h  

t h a t  d a t e *  The l a s t  o b s e r v a t i o n  i s  June,  1974,  making 246 

i n  a l l .  The f o u r  m a t r i c e s  are t h e r e f o r e  o f  d i me ns i on s  185 

s e c t o r s  by 246 months*

3*1 * P r i c e

Two programs o f  the U.S.  Depar tment  o f  Labo r ^s  Bureau
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o f  Labor  S t a t i s t i c s ( B L S  ) c o l l e c t  p r i c e  da ta» the Who lesa le  

P r i c e  I ndex (WPI )  and t h e  Consumer P r i c e  I n d ex (C P I )  p rograms*  

The aim o f  each i s  t o  c r e a t e  a s i n g l e  i n d e x *  I n  t he  

p r ocess *  each program c o l l e c t s  da ta  on a l a r g e  number o f  

commod i t i es  i n  many l o c a l i t i e s *  The d e t a i l e d  s e r i e s ?  

n o n e t h e l e s s *  f a i l  t o  cove r  t he  whole range o f  commod i t i es  

and s e r v i c e s ,  and f u r t h e r m o r e  t he y  g e n e r a l l y  f a i l  t o  cover  

a l t  o f  the p r o d u c t s  t h a t  f a l l  w i t h i n  a s i n g l e  i n p u t - o u t p u t  

se c t o r  .

The rumor i s  w idesp read  t h a t  t he  measured p r i c e s  are 

not r e a l ,  t h a t  t hey  a r e  l i s t  p r i c e s  and e r r  i n  a l l  cases of  

volume d i s c o u n t s ,  p r e - p a i d  t r a n s p o r t a t i o n ,  o r  s i m p l y  

b e l c w - l i s t  s a l e s *  The q u e s t i o n n a i r e  on whi ch  t he  da ta  are 

c o l l e c t e d ,  however ,  s p e c i f i c a l l y  asks f o r  p r i c e s  a c t u a l l y  

p a i d .  S t i g l e r  and K i n c a l l  C333 at  g r e a t  expense ,  s t u d i e d  

t h i s  q u e s t i o n  f o r  a l i m i t e d  number o f  commod i t i es  by as k in g  

the buye rs  r a t h e r  than  t he  s e l l e r s *  They found s i g n i f i c a n t  

cases t h a t  s u b s t a n t i a t e  the rumor as w e l l  as many t h a t  b e l i e  

i t *  They i l l u m i n a t e  t h e  many weaknesses o f  t h i s  d a t a *

A weakness o f  the da ta  which appears  o n l y  f rom the 

t e c h n i q u e  used i n  the  c u r r e n t  a n a l y s i s  a r i s e s  f rom the  

i n p u t - o u t p u t  concep t  of  c o s t *  The p r i c e  da ta  c o n t a i n s  one 

s e r i e s  pe r  s e c t o r *  But t he  p r i c e  o f  s t e e l  sheet  pu rchased 

by the s tamping  i n d u s t r y  d i f f e r s  f rom the  p r i c e  o f  s t e e l  

t u b i n g  used i n  f e n c i n g  or  o f  the  a l l o y s  used i n  i n s t r u m e n t s *  

A r e c t a n g u l a r  i n p u t - o u t p u t  t a b l e ,  w i t h  more rows than 

co lumns ,  c o u ld  be the b a s i s  f o r  i n c o r p o r a t i n g  t he  a d d i t i o n a l
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p r i c e  d e t a i l  which i s  a v a i l a b l e *  Lack ing  such a t a b l e *  the  

a n a l y s i s  t r e a t s  a l l  s t e e l  as ‘' a v e ra g e "  s t e e l *

A t h i r d  ma jo r  s h o r t - c o m i n g  o f  the  p r i c e  d a t a *  a l r e a d y  

ment ioned*  i s  the f a i l u r e  t o  cover  a l l  commod i t i es  w i t h i n  a 

s e c t o r *  or  t o  a s s i g n  them p r o p e r  impo r ta nce  i n  the s e c t o r ' s  

average p r i c e .  Tab le  8 * s t a r t i n g  on page 359* shows whi ch  

WPI p r o d u c t s  were i n c l u d e d  i n  each I /O s e c t o r .  As an 

exanrple* S e c to r  55* I n d u s t r i a l  Chemica l s *  i s  p r i c e d  i n  as 

much d e t a i l  as any s e c t o r  o f  t he  economy.  P r i c e d  

com moo i t i e s  r e p r e s e n t e d  a l a r g e  p o r t i o n  o f  the  t o t a l  v a l u e  

of p r o d u c t i o n ,  bu t  s e v e r a l  s i g n i f i c a n t  commod i t i es  were 

cmmi t t ed *  i n c l u d i n g  chrome c o l o r s *  c h l o r i n e *  and gaseous 

oxygen.  The o n l y  p o s s i b i l i t y  i s  t o  assume t h a t  t he  p r i c e s  

of exc luded  i tems move in the  same i d e n t i c a l  p a t t e r n  as does 

the average o f  the p r i c e d  i t e m s .

Where a s e c t o r ' s  p r i c e  i s  d e f i n e d  by more than one 

s e r i e s *  the we igh ted  average i s  formed w i t h  t he  w e i g h t s  used 

i n  the BLS i n d i c e s  and sca led  so as ag a i n  t o  average u n i t y  

f o r  1967.  The BLS we igh ts  are  d e r i v e d  f rom the  1963 

economic censuses .  They i n v o l v e  an e l ement  o f  j udgment  and 

f u r t h e r  i n v e s t i g a t i o n *  s i nc e  t h e  annua l  o u t p u t  o f  the  

p r e c i s e  i tems  p r i c e d  i s *  i n  many cases*  not  r e p o r t e d  

s e p a r a t e l y .  No a t t e m p t  has been made t o  improve upon t he  

w e i gh t s  ass ign ed  by the BLS*

I f  a s e r i e s  b e g i n s  in  the  m i d d l e  o f  t h e  p e r i o d *  i t  has 

to  be s p l i c e d  i n t o  the s e c t o r - l e v e l  s e r i e s *  For s e r i e s  

i n a u g u r a t e d  a f t e r  J a n u a r y *  1967* t he  whole s e r i e s  i s  s ca le d
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so t h a t  i n  t he  f i r s t  month i t  has r the same v a l u e  as the  

average of  a l l  o t h e r  s e r i e s *  i n  t he  s e c t o r .  For many s e r i e s  

t aken f rom the  Consumer P r i c e  Index p rog ram,  the  e a r l y  

y e a r s "  o b s e r v a t i o n s  were q u a r t e r l y  or  l ess  o f t e n .  These 

s e r i e s  are no t  v o l a t i l e ,  so t he  i n t e r v e n i n g  months"  p r i c e s  

were assumed to  l i e  a l ong  a s t r a i g h t  l i n e  c o n n e c t i n g  

su c c e ss i v e  o b s e r v a t i o n s .  A few s e r i e s  which are  supposed l y  

a p a r t  o f  the WPI program were no t  f ound  on the magne t i c  

t ape which c a r r i e d  t he  d a t a .  In  a few o t h e r  cases s e r i e s  

w i t h  the a p p r o p r i a t e  codes were f o u n d ,  but  a l l  t h e  va l u e s  

were z e r o .  The two groups  are  marked 'N o t  on Ta pe '  and 

' D a ta  h i s s i n g ' ,  r e s p e c t i v e l y ,  i n  t he  columns of  Tab le  .8 

which o t h e r w i s e  c a r r y  the b e g i n n i n g  and en d ing  da tes  o f  the  

s e r i e s .

3 . 2 .  Ou tpu t s  f rom the  FED

The Board o f  Governo rs  o f  t he  Fe de ra l  Reserve System 

c o n s t r u c t s  the I n d u s t r i a l  P r o d u c t i o n  I ndex  m o n t h l y .  The 

da ta  were a l l  r e f u r b i s h e d  and p u b l i s h e d  as a com p le te  se t  i n  

the Augus t ,  1971,  i s s u e  o f  the  Fe de ra l  Reserve B u l l e t i n .  

The i n d u s t r y  s e r i e s  come bo th  s e a s o n a l l y  a d j u s t e d ,  and 

u n a d j u s t e d .  They co ve r  m i n i n g ,  m a n u f a c t u r i n g ,  and 

u t i l i t i e s ,  bu t  no t  a g r i c u l t u r e ,  t r a n s p o r t *  commin i ca t  i o n s , 

f i n a n c e ,  or  s e r v i c e s .

Tab le  9 ,  s t a r t i n g  on page 374 ,  shows wh i ch  WPI 

p r o d u c t s  were i n c l u d e d  i n  each s e c t o r ' s  mo n th l y  o u t p u t *  

Where more than one s e r i e s  was c a l l e d  f o r ,  t he y  were
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averaged t o g e t h e r ,  u s i n g  f o r  w e ig h t s  the  1967 v a l u e  o f  

sh ipmen ts  f rom the Census o f  M a nu fa c tu re s *

3 . 3 .  Ou tpu t s  by I n t e r p o l a t i o n

The gaps i n  the data on o u t p u t s  were f i l l e d  i n  by the  

mass p r o d u c t i o n  of  m o n th l y  i n t e r r e l a t i o n s  o f  annua l  o u t p u t s *  

Such a t e c h n i q u e  cannot  i n  any way re v e a l  seasona l  

v a r i a t i o n s ;  f o r  these  s e c t o r s  o n l y  the s e a s o n a l l y  a d j u s t e d  

o u t p u t  i s  a v a i l a b l e .  To a vo id  b reaks  i n  t he  s e r i e s  between 

December and J a n u a r y ,  t he  o u t p u t s  were cum u la te d ,  so t h a t  

the s e r i e s  became " t o t a l  o u t p u t  o f  the  s e c t o r  s i n c e  January

1, 1954” . Each r e t  o f  t h ree  y e a r s ,  w i t h  f o u r  e n d - o f - y e a r  

p o i n t s ,  d e f i n e s  a un iqu e  c u b i c ,  f rom which can be read the 

mon th l y  i nc r em en ts  a t  e v e n l y  spaced i n t e r v a l s .  The mo n th l y  

o u t p u t s  de te rm in ed  in t h i s  f a s h i o n  ' have t h r e e  n i c e  

p r o p e r t i e s .  They sum to t he  t r u e  annua l  o u t p u t *  They 

s u f f e r  no e n d - o f - y e a r  d i s c o n t i n u i t y *  And t h e y  are 

i n f l u e n c e d  by the o u t p u t s  o f  the s u r r o u n d i n g  y e a r s *  They 

a r e ,  o f  c o u r s e ,  t h i r d - r a t e  da ta *  I n  many cases ,  b e t t e r  

s e r i e s  are  a v a i l a b l e  f rom o t h e r  s o u r c e s ,  b u t  t h e y  have no t  

been p u l l e d  t o g e t h e r  y e t *

3*4 * P a y r o l I

The Bureau o f  Labor  S t a t i s t i c s  i s  a l s o  the  source  o f  

the p a y r o l l  d a t a *  The r e p o r t i n g  system beh ind  t he  mo n th l y  

p u b l i c a t i o n ,  l!£E>ib£men t  R Ea r n i_nc[s , c o l l e c t s  seven b a s i c



FORECASTING PRICES 35

s e r i e s  f o r  a n e a r l y  comple te  se t  o f  4 - d i g i t  SIC i n d u s t r i e s  

i n  m i n i n g *  c o n s t r u c t i o n ,  m a n u f a c t u r i n g *  t r a n s p o r t *  

u t i l i t i e s *  t r a d e *  f i n a n c e ,  and s e r v i c e s *  i n  s h o r t *  i n  a l l  

areas ex ce p t  a g r i c u l t u r e *  Tab le  10* s t a r t i n g  on page 381* 

shows the  c o r re s p on d en c e  between the i n d u s t r i e s  used i n  the  

employment  da ta  and the s e c t o r s  o f  the p r i c e  a n a l y s i s *

The concept  o f  p a y r o l l  can be d e s c r i b e d  s i m p l y .  I t  i s  

the number o f  employees o f  t he  i n d u s t r y  i n  a g i v e n  month 

t imes  the average week ly  e a r n i n g s  of  p r o d u c t i o n  wo rke rs  i n  

the i n d u s t r y  t h a t  month ,  t imes 4.333 ( t o  s c a l e  week ly  up t o  

mon th l y  pay) *  T h i s  measure o f  p a y r o l l  sh o u l d  be q u i t e  

comprehens i ve*  Average week ly  e a rn i n g s  o f  p r o d u c t i o n  

workers  i n c l u d e s  i n c e n t i v e  pay*  o v e r t i m e  pay*  and o c c a s i o n a l  

payments*  I t  cove rs  a l  I pay which i s  owned by t h e  w o rk e r *  

but  o n l y  f o r  p r o d u c t i o n  w o rk e rs .  The p a y . o f  n o n - p r o d u c t i o n  

worke rs  i s  no t  r e p o r t e d  i n  the  same p rogram.  Since t he  

p a y r o l l  i s  used as the nu mera to r  o f  the u n i t  l a b o r  c o s t *  

which i s  added t o  t he  u n i t  m a t e r i a l  c o s t *  i t  must  be o f  t he  

p r o p e r  ma gn i t u de .  I f  the p a y r o l l  da ta  o f  t he  Census o f  

Man u fa c tu res  were mon th l y  or  i f  t he  da ta  f rom the  

Unemployment I n s u ra n c e  program had been i n  a 

m a c h i n e - r e a d a b l e  f o r m*  one o f  them cou ld  have f i l l e d  t h i s  

gap*  I n s t e a d  the e x p e d i e n t  s o l u t i o n  was t o  assume t h a t  

n o n - p r o d u c t i o n  worke rs  have the same average e a r n i n g s  as 

p r o d u c t i o n  w o rk e r s *  t h a t  wages f o r  c l e r i c a l  and c u s t o d i a l  

worke rs  ba lance  the  wages o f  s u p e r v i s o r y *  p r o f e s s i o n a l *  and 

s a l e s  p e r s o n n e l *  I n  t h i s  way* t h e  magn i tude  i s  made
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a p p r o x i m a t e l y  r i g h t ,  b u t  the f i r s t  d i f f e r e n c e s  i n  t he  s e r i e s  

are i n c o r r e c t ;  whenever  the  average e a r n i n g s  of  

n o n - p r o d u c t i o n  worke rs  changes a t  a d i f f e r e n t  r a t e  f rom 

p r o d u c t i o n  workers ' "  e a r n i n g s ,  t he  v a r i a n c e  as measured i s  

mis l e a d i n g  .

3 . 5 .  U n i t  Cost

U n i t  c o s t  i s  t he  sum o f  u n i t  m a t e r i a l  c o s t  and u n i t  

l a b c r  c o s t .  Un i t  m a t e r i a l  cos t  i s  computed f o r  each month 

f o r  each s e c t o r  by f i r s t  f o r m in g  the  we i gh ted  average o f  a l l  

s e c t o r a l  p r i c e s .  The we i gh t s  are s p e c i f i c  t o  t he  s e c t o r ,  

be ing  the i n p u t  c o e f f i c i e n t s .  Thus t he  p r i c e  o f  a commodi ty 

t h a t  i s  no t  used i n  a c e r t a i n  s e c t o r ' s  p r o d u c t i o n  has no 

e f f e c t  on t h a t  s e c t o r ' s  u n i t  m a t e r i a l  c o s t .  The 

c o e f f i c i e n t s  a re  the  p u r i f i e d  i n p u t - o u t p u t  t a o l e  f o r  1963,  

as d e s c r i b e d  by Almon,  e£ a U  C13. I t  i s  p o s s i b l e  t o  use 

s e v e r a l  y e a r s '  t a b l e s  and t h e r e b y  c a p tu re  s h i f t s  i n  the  

t e c h n i q u e s  o f  p r o d u c t i o n ,  bu t  we have no t  y e t  done so .  The 

d i a g o n a l  c o e f f i c i e n t  i s  a lways t r e a t e d  as z e r o ,  s i n c e  a 

l a r g e  . pa r t  o f  the consump t i on  which i t  r e p r e s e n t s  i s  

i n t e r - p l a n t  t r a n s f e r s  w i t h i n  a company, wh i ch  are  no t  

s u b j e c t  t o  an e x t e r n a l  p r i c e .  I n  t he  p e r i o d  f o r  wh i ch t h e  

p r i c e s  a re  u n i t y  ( 1 9 6 7 ) ,  the  we igh ted  ave rage  i n p u t - p r i c e  

f o r  a s e c t o r  shou ld  be the sum o f  the  i n p u t  c o e f f i c i e n t s #  

However ,  i t  w i l l  f a l l  s h o r t  i f  t he  p r i c e  o f  a consumed 

commodi ty i s  m i s s i n g  f rom ou r  base o f  d a t a .  To a d j u s t  f o r  

the m i s s i n g  p r i c e s ,  we compute t he  mean f o r  t h e  t w e l v e
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months o f  1967 o f  the  w e i g h te d  average d e s c r i b e d  above*  I f  

t h a t  mean i s  .45 bu t  the sum o f  the i n p u t  c o e f f i c i e n t s  i s

• 5 5 f then the whole t i m e - s e r i e s  i s  s c a le d  up by t he  r a t i o  

5 5 /4 5 .  To t h i s  u n i t  m a t e r i a l  cos t  i s  added t he  u n i t  l a b o r  

cos t t  computed as the  r a t i o  o f  p a y r o l l  t o  o u t p u t ?  month by 

month.  Both s e r i e s  are i n  c u r r e n t  d o l l a r s  and the o u t p u t  i s  

used w i t h o u t  a d j u s tm e n t  f o r  seasona l  v a r i a t i o n .



r
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4.  The A n a l y s i s

4 * 1 *  R e s u l t s :  The Case o f  P l a s t i c s  Resins

The r e s u l t s  f o r  each i n d u s t r y  are p r e s e n te d  i n  a set  

of  g raphs  s t a r t i n g  on page 125* S ince  t he  graphs  are not  

im m e d i a t e l y  unde r s tand a  b l e ,  one se t  w i l l  be d e s c r i b e d  i n  

d e t a i l  as an examp le .

I n d u s t r y  62* P l a s t i c s  M a t e r i a l s  and Res ins *  

i l l u s t r a t e s  s e v e r a l  f e a t u r e s  o f  t he  an ay s i s  and p r o v i d e s  a 

good p l a c e  t o  b e g i n .  The e q u a t i o n  i s  f i t t e d  t o  da ta  

c o v e r i n g  the p e r i o d  Janua ry *  1956,  t o  June* 1974.  The 

d i s t r i b u t e d  lag on u n i t  cos t  was e s t i m a t e d  by i n t r o d u c i n g  

t h r e e  t r a n s f o r m a t i o n s  o f  u n i t  cos t  as t h r e e  i ndepe nde n t  

v a r i a b e s .  Each o b s e r v a t i o n  o f  the t r a n s f o r m e d  v a r i a b l e s  was 

a w e i gh te d  sum o f  the t w e l v e  months "  u n i t  c o s t s  i m m e d i a t e l y  

p r e c e e d i n g  the month o f  t he  o b s e r v a t i o n  bu t  not  i n c l u d i n g  

t h a t  month;  the Append i x  t o  t h i s  c h a p t e r  e x p l a i n s  the 

t r a n s f o r m a t i o n s  (page 1 0 0 ) .  The c o s t  lag i s  then 

i n t e r p o l a t e d  between the  t h r e e  p o i n t s  e s t i m a t e d  as 

c o e f f i c i e n t s  o f  these  t r a n s f o r m e d  v a r i a b l e s .  I n  t h i s  manner 

the c os t  lag i s  f o r c e d  to l i e  on a q u a d r a t i c  and t o  be 

tw e l v e  months l o n g .  The o u p t u t  lag i s  a l s o  a q u a d r a t i c  and 

i s  made t w e n t y - f o u r  months l o n g *

Three measures o f  t he  o v e r a l l  pe r f o rmance  o f  t he  

e q u a t i o n  have been computed.  The RBARSQ ( t h e  c o e f f i c i e n t  o f



m u l t i p l e  c o r r e l a t i o n  t a d j u s t e d  f o r  degrees o f  f reedom 

of  .806 says ,
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* * * * * * * * * * * *
I n d u s t r y  62 P l a s t i c  M a t e r i a l s  + R e s i n s  * OASIC***************************************************
RBARSG = .80 6  RTSQ = . 5 3 4  I n t e r c e p t  = - . 0 8 6 D u r b i n - W a t s  on = . 2 5

1 U n i t  C o s t  SUfc = 1 . 2 7 6  T STATISTIC = 1 r . 5 0 HIGH POINT = 3 . 3 6
1 . 4 7 6 1 *  2 . 4 8 5 1 *  3 . 0 9 2 4 *  3 . 3 6 3 4 *  3 . 3 6 3 6  3 . 1 5 8 4 *  2 . 6 1 3 1 *  2 . 3 9 3 7 *  1 . 9 6 4 3 *  1 . 5 9 1 5 *  1 . 3 4 0 5 *  1 . 2 7 & 5  

( 12 .  25)  (14  . 2 9 )  ( 1 3 . 1 0 )  ( 5 . 2 0 )  ( . 0 0 )  ( 2 . 8 3 )  ( 4 . 9 C)  ( t .O fc )  ( P . 9 6 )  ( 6 . 9 5 )  ( 2 . 7 8 )  ( . 4 3 )
♦ ♦ 0 4 4 4 4 4

1 0 *
2 0 a
3 0 4 a
4 0 4 a
5 4 a
6 4 0 a
7 4 0 a
8 ♦ 0 a
9 ♦ 0 a

10 ♦ 0 *
11 4 0 *

1 12 4 0 *
♦ ♦ 0 4 4 ' 4 4 4

2 C u t p u t L e v e l SUN = - . 2 6 7  T STATISTIC = - 2 1 .R9 HIGh POINT = . 0 7
. 0 1 8 5 • 034 0 . 0466 . 0 5 64 . 0 6 3 3  . 0 6 7 5  . 0 6 9 0 . 0 6 7 8 . 0 6 4 0 . 0 5 77  . 0 4 8 9 0376
1 . 0 7 ) ( 1 . 1 7 )  ( 1 . 3 0 ) ( 1 . 4 7 )  ( 1 . 6 0 )  ( 1 . 2 4 )  ( . 3 6 )  ( . 2 2 )  ( . 5 7 )  ( . 8 2 )  ( 1 . 0 4 )  ( 1 . 2 7 )
. 0 2 4 0 0 0 0 8 1 * *  . 0101 *  “ . 03 05  *  - . 0 5 3 1 *  - . 0 7 7 8 *  - . 1 0 4 5 * - . 1 3 3 2 * - . 1 6 3 9 * - . 1 9 6 5 *  - . 2 3 0 9 *  - . 2 6 7 0 *
1 .  52) C 1 . 8 3 )  ( 2 . 2 4 ) ( 2 . 8 0 )  ( 3 . 6 4 )  ( 4 . 8 7 )  ( 6 . 1 9 )  ( 6 . 1 1 )  ( 4 . 7 5 )  ( 3 . 5 5 )  ( 2 . 7 5 )  ( 2 . 2 2 )

, ♦ ♦ 0 4 4 4 4 4
1 0*
2 0*
3 04*
4 4 * ,

5 4 *
6

’7 4 *
8 4 *
9 4 *

10 4 *
11 4 *
12 4  *

2 1 4 0 *
2 2 4 *
2 3 4 *
2 4 *0
2 5 * 4 0
2 6 * ♦ 0
2 7 * ♦ 0
2 8 * ♦ 0
2 9 * ♦0
2 10 * ♦ 0
2 11 * 40
2 12 * ♦ 0 *

♦ •f 0 4 4 4 4 4
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I n d u s t r y  62 * * * * * * * * * * * *  
RBARSQ = .72 6

P l a s t i c  M a t e r i a l s  ♦ R e s i n s  *  BASIQ
* *  * * * * * * * * * * * * * * * * *

RTSQ = . 3 4 3  I n t e r c e p t  = - . 0 8 0 D u r b i n - W a t s o n  = . 1 2

I  U n i t  C o s t
. 6 2 5 0  1 . 0 7 9 5  1 . 3 8 6 4  ♦ +
1
2
3
4
5
6
7
8 > ♦9 ! ♦

10 ♦
I I  
12

2 O u t p u t  L e v e l  
. 0 C 0 0  . 0 0 1 8  
• 0 384.  .  0338 ♦ ♦
1
2
3
4
5
6
7
8 
9

10
11
1 2

1
2
3
4
5
6
7
8 
9

10 
1 1  
12

. 0 0 51

. 0 2 6 3

SUM = 1 . 2 5  0 
1 . 5 6 8 2  1 . 6 4 7 7  1 . 6 4 7 7  1 . 5 9 0 9  1 . 5 0 0 0
0  ♦ + +
0 *
0  +
0  +
0  ♦
0  ♦+
0
0
0
0
0

HIGH POINT = 1 . 6 5  
. 3 9 7 7  1 . 3 0 6 8  1 . 2 5 0 0  1 . 2 5 0 0♦ ♦

. 00 95

. 0 1 56

SUM = - . 2 3 0
. 0 1 4 6  . 0 2 0 0  . 0 2 5 5  
. 0 0 1 3  - . 0 1 7 0  - . 0 3 9 6  + ♦

♦♦♦+
♦
♦♦+♦+ * 
4 *  
♦ *  + * 

* 0  
* ♦ 0  * + 0  > + 0  ♦ 0  + 0 + 0 

0

. 0 3 0 7
- . 0 6 6 9

. 0351

. 0 9 9 3

HI6H POINT *  . 0 4
. 0 3 84  . 0 4 0 3  *0 40 4

- .1371  - . 1 8 0 7  - . 2 3 0 4  + +
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I n d u s t r y  62 P l a s t i c  M a t e r i a l s  ♦ R e s i n s  **********************************
RBARSQ -  - . 1 8 2  RTSQ = - 1 . 8 3 7  I n t e r c e p t  =

I  U n i t  C o s t
. 1 1 9 8  . 1 9 5 4  . 2 3 68  

+ ♦
1
2
3
4
5
6
7
8 
9

10
I I
1 2

2 C u t p u t  L e v e l  
.0000 - .0 0 0 0  - .0 0 0 0  

- .0 0 0 0  - .0 0 0 0  - .0 0 0 0  ♦ -f
1 1
1 2
1 3
1 4
1 5
1 6
1 I
1 9
1 10
1 1 1
1 12
2 1

2 10 
2 11 
2 12

SUP =• . 7 5 0  
. 25 79 + . 2579 ♦. 2 5 43

0
0 * 
0  ♦
0 +
0 +
■f♦+
0 +3 +

. 0  ♦
0  + 
0
0

SUK = . 0 0 0  
- . 0 0 0 0  - . 0 0 0 0  - . 0 0 0 0  
- . 0 0 0 0  .0000 .0000
0  + ♦

*  RISING 

.25 3

.2 6 44

.ocoo

.0000
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HIGH POINT « *75
2876 . 3 3 76  .42 45  . 5 5 8 6  . 7 5 0 0

1 + +

fcurMn-Wat son = .03

1 ♦ ♦
HI6H POINT = . 0 0

0000 - .0 0 0 0  - .0 0 0 0  - .0 0 0 0  - .0 0 0 0
0000 .0000 .0001 .0001 .0001

1 ♦ ♦

1

42
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of c o u r s e ,  t h a t  t h e  v a r i a n c e  between t he  e q u a t i o n ' s  

p r e d i c t i o n s  and the a c t u a l -  p r i c e  i ndex  i s  19*4% o f  the  

v a r i a n c e  o f  the a c t u a l s  around t h e i r  means* But  s i n c e  t h e r e  

i s  a t ime  t r e n d  i n  bo th  the i ndependen t  v a r i a b l e s  and the  

dependent  v a r i a b l e ,  i t  i s  p o s s i b l e  t o  c o n s t r u c t  a se t  o f  

p r e d i c t e d  v a l u es  w i t h  t he  same o v e r a l l  t ime  t r e n d  as the 

p r i c e  i n d ex *  Since t h i s  l a s t  t r e n d  i s  ma rked ly  d i f f e r n e t  

f rom z e r o ,  the RBARSQ i s  h i g h .

An a d d i t i o n a l  measure o f  t he  f i t  a r i s e s  f rom compar ing  

the v a r i a n c e  of  the  e s t i m a te d  e q u a t i o n  t o  t he  v a r i a n c e  o f  

the t ime t r e n d *  For t h e  p r i c e  o f  P l a s t i c s  M a t e r i a l s  and 

Res ins ,  the sum of  squared  d e v i a t i o n s  f rom the mean ove r  the 

222 o b s e r v a t i n s  used i n  the  r e g r e s s i o n  a n a l y s i s  i s  1*896*  

The r e s i d u a l  v a r i a n c e  o f  t he  e q u a t i o n  is 0 *358 ,  19% o f  the 

o r i g i n a l  v a r i a n c e *  But the  t i me  t r e n d  l eaves  a r e s i d u a l  

v a r i a n c e , o f  0*769*  Our e q u a t i o n ' s  r e s i d u a l  v a r i a n c e  i s  *466 

t imes  as g r e a t .  RTSQ w i l l  exp ress  t he  f i t  r e l a t i v e  t o  the  

v a r i a n c e  o f  t he  t ime t r e n d  and i n  ana logy  t o  an RBARSQ, i t .  

i s  equal  t o  1 minus . 46 6 ,  o r  .534*  Even i f  t he  t i m e  t r e n d  

f i t  b e t t e r  than  the  e q u a t i o n ,  i t  would no t  o f f e r  any 

o p p o r t u n i t y  f o r  m o d e l l i n g  i n f l a t i o n ;  i t  i s  used o n l y  f o r  a 

b a s i s  o f  compar ison*

The a u t o c o r r e l a t i o n  o f  t he  r e g r e s s i o n ' s  r e s i d u a l s  i s  

the t h i r d  measure o f  o v e r a l l  p e r f o r m an ce *  The Durb in -Wa tson  

s t a t i s t i c  o f  *25 i m p l i e s  an a u t o c o r r e l a t i o n  c o e f f i c i e n t  f o r  

the r e s i d u a l  between p r e d i c t e d  and a c t u a l  p r i c e  o f  *875 and 

says t h a t  i n s t e a d  o f  f l u c t u a t i n g  ra ndo ml y ,  the  r e s i d u a l s
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t end  t o  m a i n t a i n  a c o n s t a n t  v a l u e *  Two f a c t o r s  c o n t r i b u t e  

to the a u t o c o r r e l a t i o n *  The p u b l i s h e d  p r i c e  s e r i e s  i s  

s t e p l i k e ;  i t  ho ld s  a t  1 *3 27 f o r  s i x  months ,  t hen  d rops  t o  

1*325 f o r  t h r e e  months*  I t  a rops  t o  1*313 f o r  s i x  more 

months and then t o  1*215 f o r  t h r e e  months*  By c o n t r a s t ,  t he  

d i s t r i b u t e d  l ags  are a form o f  moving a v e ra g e ;  t hey  are 

s l ow e r  t o  a t t a i n  a new l e v e l *  The p r e d i c t e d  v a l u es  move 

a long  below the a c t u a l  i m m e d i a te l y  a f t e r  an i n c r e a s e  i n  the  

a c t u a l ;  then i f  the p r e d i c t i o n s  o v e r - s h o o t ,  t hey  w i l l  remain 

above f o r  a p e r i o d *  The f i t  i s  good,  but the Durb in -Wa tson  

s t a t i s t i c  i s  ve ry  low* No c o r r e c t i o n  has been made*

We t u r n  now f rom the  o v e r a l l  pe r f o rmance  o f  the 

e q u a t i o n  t o  the two d i s t r i b u t e d  l a g s *  Each l ag is  p r e s e n te d  

i n  a g raph w i t h  two p l o t t e d  s e r i e s *  The s e r i e s  marked by 

p l u s  s i g n s  i s  the d i s t r i b u t e d  l a g *  (These p l u s  s i g n s  shou ld  

not  be con fused w i t h  t h e  o t h e r  p l u s s e s  used t o  mark eve ry  

t e n t h  i nc re me n t  on t he  v e r t i c a l  a x i s * )  The o t h e r  s e r i e s ,  

p l o t t e d  by a s t e r i s k s ,  i s  the c u m u l a t i v e  fo rm o f  the  same 

l a g *  The l a s t  a s t e r i s k  i n d i c a t e s ,  t h e r e f o r e ,  t h e  sum o f  t he  

l a g *  S ince the c u m u l a t i v e  s e r i e s  r i s e s  above 1 * 75 ,  A ' s  mark 

the p o i n t s  which l i e  o f f  t he  page* The p l a c e s  on the  

v e r t i c a l  a x i s  o f  0 *0  and 1*0  are marked by a s t r i n g  o f  ze ros  

and a s t r i n g  of  ones ac ross  t he  graph*  For P l a s t i c s  and 

Re s i ns ,  the a s t e r i s k s  show t h a t  t he  c u m u l a t i v e  e f f e c t  on 

p r i c e  o f  a o n e - i n d e x - p o i n t  i n c r e a s e  i n  u n i t  cos t  r i s e s  

d u r i n g  the f i r s t  f i v e  months t o  more t ha n  t h r e e  p o i n t s ;  i t  

t he n  f a l l s ,  so t h a t  the f i n a l  e f f e c t  i s  1*27 p o i n t s *  The



va lue s  t o  which the  a s t e r i s k s  co r re sp on d  can be read 

s i deways j u s t  t o  the l e f t  o f  t he  p l o t .  Under each i s  the  

S t u d e n t ' s  t  s t a t i s t i c  f o r  the unaccumu la ted  l ag  w e i gh t  f o r  

the same month* (The a c t u a l  we i gh t s  do no t  appear  bu t  can 

be deduced by s u b t r a c t i o n . )  Where t he  t  s t a t i s t i c  exceeds 

1 . 6 8  ( t h e  10X c o n f i d e n c e  l e v e l ) ,  an a s t e r i s k  i s  p l ac ed  

bes ide  the v a l u e .

Th i s  d i s t r i b u t e d  l a i  on u n i t  cos t  says t h a t  the  p r i c e  

irakes an immediate response g r e a t e r  t ha n  t h e  change i n  cos t  

which s t i m u l a t e d  i t ;  t h e  a s t e r i s k  f o r  t h e  f i r s t 6 month marks 

bo th  the one-month e f f e c t  and the a c c u m u l a te d ,  and l i e s  at  

1 .4 76 1 .  The f a l l i n g  l i n e  o f  p l u s s e s  says t h a t  no l a t e r  

month e x p e r i e n c e s  so l a r g e  an e f f e c t  and t h a t  t h e  month l y  

i nc re me n t s  remain p o s i t i v e  f o r  o n l y  f o u r  mon ths .  The peak 

of  the accumula ted  e f f e c t  cannot  be seen* bu t  i t  o b v i o u s l y  

l i e s  a t  the f o u r t h  and f i f t h  months ,  and i t s  va lu e  i s  3 . 3 6 ,  

meaning a t r i p l e  i nc re me n t  i n  p r i c e .  But the  lag c o n t i n u e s  

down and goes n e g a t i v e ,  p u l l i n g  t he  accumu la ted  e f f e c t  down 

d u r i n g  months s i x  t o  t w e l v e .  The f i n a l  e f f e c t  o f  a 

o n e - p o i n t  i n c r e a s e  i n  c o s t  i s  an i n c r e a s e  i n  p r i c e  o f  1»27 

po i  n t  s •

The sum of  the  l a g ,  1 . 2 7 ,  i s  t h e  e l a s t i c i t y  o f  p r i c e  

w i t h  r e s p e c t  t o  c o s t  and i s  i n  t he  ne igh bo rhood  o f  u n i t y  as 

e x p e c te d .  But t he  d i s t r i b u t i o n  o f  t h e  response i n d i c a t e s  

t h a t  p r i c e - s e t t e r s  r e g u l a r t y  o v e rs h o o t  the  e q u i l i b r i u m  i n  

the f i r s t  s i x  months by a f a c t o r  o f  2 .6  ( 3 .3 6  i n s t e a d  o f  

1 . 2 7 )  and must then a d j u s t  p r i c e s  down. The g e n e r a l
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i n f l a t i o n  of  p r i c e s  t  enas t o  i n c r e a s e  each i n d u s t r y ' s  u n i t  

c o s t *  I t  i s  no t  r e aso na b le  t h a t  eve ry  such r i s e  i n  cos t  

evokes so e x c e s s i v e  a re sp o n s e ,  a l t h o u g h  t h e  f i n a l  e f f e c t  i s  

acc ept  ab le  •

The lagged response t o  o u t p u t  has the d e s i r e d  shape* 

t h a t  i s ,  p r i c e  f i r s t  r i s e s ,  t hen  f a l l s *  i n d i c a t e d  

e l a s t i c i t y  o f  p r i c e  wi th  r e s p e c t  t o  o u t p u t  i s  - * 2 6 7 *  

A l t ho ug h  t h i s  i s  a b i t  l ow,  i t  comes ve ry  c l o s e  t o  the  

p r e - d e t e r m i n e d  range ,  - . 2 5  to + . 2 5 .

I n  o r d e r  t o  reduce  or e l i m i n a t e  t he  hump i n  the  l ag  on 

c o s t ,  we c o n s t r a i n  t he  e l a s t i c i t i e s  t o  ranges o f  .25 on 

e i t h e r  s i de  of  the d e s i r e c  va lu es  o f  u n i t y  and z e r o .  Since 

the u n c o n s t r a i n e d  e l a s t i c i t i e s  are a l r e a d y  ve ry  c l o s e  t o  the 

ranges ,  these c o n s t r a i n t s  would make l i t t l e  d i f f e r e n c e .  

However ,  the  i n t e r p o l a t i o n  p o i n t s  are months one,  s i x ,  and 

tw e l v e  f o r  the c o s t  l ag ,  and months one,  t w e l v e ,  and 

t w e n t y - f o u r  f o r  t he  ou tp u t  l a g .  I t  can be seen f rom the 

p l u ss e s  t h a t  the  s i x t h  and t w e l f t h  months o f  t he  cos t  lag 

have n e g a t i v e  w e i g h t s ,  as does t he  t w e l f t h  month o f  the 

o u t p u t  l a g .  The c o n s t r a i n t s  can t h e r e f o r e  be expec ted  t o  

have a ponde rab le  e f f e c t .

The second page of  p l o t s  f o r  i n d u s t r y  62 i s  denoted  

BASIQ r a t h e r  t han  BASIC t c  i n d i c a t e  t h e  use o f  q u a d r a t i c  

p rogramming*  The c o n s t r a i n t s  were q u i t e  s u c c e s s f u l *  The 

exa gge ra t ed  hump i n  the co s t  l ag  was cu t  i n  h a l f  and t he  

enormous f i r s t - m o n t h  e f f e c t  was a l s o ,  but  the  i n t e r c e p t  and 

the two e l a s t i c i t i e s  were h a r d l y  a f f e c t e d *  The r e s i d u a l
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v a r i a n c e  rose by 50%* from 19*4% o f  the o r i g i n a l  v a r i a n c e  

(RBARSQ = . 806)  to  27.4% of  i t  (RBARSQ = . 7 2 4 ) .  Th i s  l os s  

i n  e x p l a n a t o r y  power  i s  compensated by the improved 

s t r u c t u r e  of  the lag on c o s t .  The c o n s t r a i n t s  on t he  cos t  

lag are  c l e a r l y  b i n d i n g .  The sum i s  up a g a i n s t  i t s  c e i l i n g  

and the s i x t h  and t w e l f t h  i n t e r p o l a t i o n  p o i n t s  are  bo th  

z e r o .  By c o n t r a s t *  the o u t p u t  l ag  i s  j u s t  i n s i d e  i t s  

c o n s t r a i n t s .  I t  can a l s o  be seen t h a t  a l t h o u g h  t he  cos t  

l a g ' s  i n t e r p o l a t i o n  p o i n t s  are a l l  no n -p o s i  t i v e *  the  

i n t e r p o l a t e d  lag d i p s  n e g a t i v e  and c r e a te s  an o v e rs ho o t  i n  

the accumula ted  d i s t r i b u t i o n .

a t h i r d  page o f ' p l o t s  p r e s e n t s  the  r e s u l t s  o f  chang ing 

one c o n s t r a i n t *  the l ower  l i m i t  o f  the  range f o r  t he  o u t p u t  

e l a s t i c i t y  f rom - . 2 5  up t o  z e r o .  Th i s  i s  a way o f  t e s t i n g  

the s t r e n g t h  o f  the n e g a t i v e  e l a s t i c i t y .  The q u a d r a t i c  

programming g u a r a n t e e s  t h a t  the  c o n s t r a i n t s  w i l l  be 

s a t i s f i e d .  Poth lagged d i s t r i b u t i o n s  are  c o m p l e t e l y  changed 

i n  the  p r o c e s s .  But  the r e s i d u a l  v a r i a n c e  i s  g r e a t e r  t h a t  

the o r i g i n a l  v a r i a n c e  so the RBARSQ goes n e g a t i v e .  The l oss  

i n  f i t  says t h a t  t h e  n e g a t i v e  e l a s t i c i t y  w i t h  r e s p e c t  t o  

o u t p u t '  i s  necessary  to e x p l a i n  t he  h i s t o r i c a l  p r i c e  

movements•
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Cost 

E l a s t  i c i  t y

1 .25

.75
- . 2 5  Output  .25

E l a s t i c i t y

F ig u re  5. P l o t  o f  Equ a t i o n  Based on t he  
E n d - p o i n t s  o f  t h e  Data f o r  
P l a s t i c s  M a t e r i a l s  and R e s i ns .

The e l a s t i c i t i e s  hold a p p r o x i m a t e l y  t o  a r e I  a t i o n s w h i p  

de te r m in ed  by t  he- end-p oi  nt  s o f  t he  t im e  s e r i e s .  From the  

b e g i n n i n g  o b s e r v a t i o n  t o  the l a s t  one* the u n i t  c o s t *  o u t p u t  

and p r i c e  i n d i c e s  i n c r e a s e  as shown:

Table 1 .  E n d - P o in t s  o f  Data f o r
P l a s t i c s  M a t e r i a l s  and R es i n s .

January  1956 June 1974 I n c r e a s e
U n i t  c o s t  .990 1 .279 .289
Output  .345 2 .208 1.863
P r i c e  1.153 1 .396 .243

The t h r e e  i n c r e a s e s  f o rm the e q u a t i o n  .289C + 1.863Q -  . 2 4 3 ,  

where C r e p r e s e n t s  t he  sum o f  t he  cos t  lag and Q the sum o f  

the o u t p u t  l a g .  F i gu re  5 shows t he  c o m b i n a t i o n s  o f  l ag  sums 

which s a t i s f y  t h i s  e q u a t i o n  based on e n d - p o i n t s ,  and t h e  box 

w i t h i n  which the sums were r e q u i r e d  t o  l i e  by the 

c o n s t r a i n e d  e s t i m a t i o n .

The bes t  c h o i c e  f o r  P l a s t i c s  M a t e r i a l s  and Res ins  i s
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the c o n s t r a i n e d  v e r s i o n  w i t h  t he  w i de r  range*  The f i t  i s  

f a i r *  The l oss  o f  f i t  as compared w i t h  the u n c o n s t r a i n e d  

r e g r e s s i o n  i s  more than compensated by the l ess  w i l d  cos t  

l a g *  The cos t  e l a s t i c i t y  o f  p r i c e  must be c o n s t r a i n e d *  The 

o u t p u t  e l a s t i c i t y  of  p r i c e  i s  d e f i n i t e l y  n e g a t i v e *  

c o r r e s p o n d i n g  t o  the i n t r o d u c t i o n  o f  new p r o d u c t s  and 

p rocesses  and the economies o f  s c a l e  reaped by a r e l a t i v e l y  

young i n d u s t r y .  The a t t em p t  t o  c o n s t r a i n  t h e  o u t p u t  

e l a s t i c i t y  t o  be p o s i t i v e  assures  the  s t r e n g t h  o f  i t s  s i g n *  

The P l a s t i c s  M a t e r i a l s  and Resins i n d u s t r y  has been 

d i sc u ss ed  i n  g r e a t  d e t a i l  so as t o  i n t r o d u c e  a l l  t h e  n o t i o n s

• h i  ch are here be ing  used t o  ana l yze the h i s t o r i c a l  

e x p e r i e n c e  and e s t i m a t e  p r i c e  e q u a t i o n s *  A l t ho u gh  we have 

not  made e x h a u s t i v e  t e s t  of  d i f f e r i n g  l e n g t h s  f o r  t he  two 

l ags *  the e q u a t i o n  f o r  the Engines and Tu rb in e s  i n d u s t r y  was 

e s t i m a t e d  s i x t e e n  t imes  w i t h  v a r i o u s  c o m b i n a t i o n s  t o  see 

what happens t o  t he  . f i t ,  t he  i n t e r c e p t s  and the 

e l a s t i c i t i e s .

Table 2* V a r i o us  Lengths  o f  Lags Tes ted  f o r  
I n a u s t r y  102 ,  Engines and T u rb i n e s

Length o f  Lag on U n i t  Cost
6 12 18 — l i -

F i t  (RBARSQ)
Length  o f 6 *973 *975 .981 .985

Lag on 12 .975 *976 .982 • 986
Ou tpu t 18 .979 .979 .981 .985

24 .983 .983 .983 • 986
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E l a s t i c i t y  of Pr i ce w i t h r e s p e c t t o  U n i t  cos t
Length  o f 6 .821 .787 .738 .700

Lag on 12 .795 .787 .734 .693
Outpu t 18 .751 .752 .739 .694

24 .712 .71 1 .719 .712

E l a s t i c i t y  of Fr ic e w i t h re s p e c t t o  Outpu t
Length  o f 6 .128 .130 .132 .129

Lag on 12 .131 .130 .135 .135
Outpu t 1* .135 .135 .132 .134

24 .137 .137 .132 .127

I n t e r c e p t
Length o f 6 . C60 .094 .142 .181

Lag on 12 .086 .094 .145 .186
Output 1? .130 .129 .141 .184

24 .170 .171 .163 .169

The t a b l e  shows a s t r o n g  u n i f o r m i t y #  The f i t *  as measured 

t y  R6 ARSG, v a r i e s  between .972 and . 98 3 ;  the e l a s t i c i t y  on 

o u t p u t ,  between .217 and . 227 ;  the c o s t  e l a s t i c i t y  shows 

more response ,  v a r y i n g  from .69 t o  . 8 4 ,  but  i t  never  comes 

c l o s e  t o  u n i t y *  There is a p a t t e r n  t o  the r e s u l t s  t h a t  can 

be seen i n  t he  t a b l e  o f  cos t  e l a s t i c i t i e s ,  e s p e c i a l l y .  

I n c r e a s i n g  the assumed l e n g t h  o f  e i t h e r  l ag  g e n e r a l l y  

reduces. the  e s t i m a t e  o f  t he  co s t  e l a s t i c i t y .  Th i s  

phenomenon i s  e v i d e n t  on the d i a g o n a l  o f  t h e  t a b l e ,  f o r  the 

cases of  equal  lag l e n g t h s .  S i m i l a r l y  sma l l  e f f e c t s  can be 

found i n  cases where t h e  f i t  i s  no t  so good.  For the  r e s t  

of  the i n d u s t r i e s ,  the r e s u l t s  w i l l  be p r e s e n te d  i n  g r oups *  

w i t h  t a b l e s  and p l o t s ,  a c c o r i n g  t o  two schemes:  1 ) the  

measure o f  f o r c i n g  r e q u i r e d  t o  ge t  a c c e p t a b l e  

c h a r a c t e r i s t i c s ;  and 2 ) the c h a r a c t e r i s t i c s  o f  t he  p r i c e  

e q u a t i o n s .

4 . 2 .  Eroad B rush :  How Much Fo rc i ng ?
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Of the  185 i n d u s t r i e s  .in t he  model *  t h e r e  are 

f o r t y - e i g h t  f o r  which no p r i c e  e q u a t i o n  was e s t i m a t e d *  

E leven o f  these are i n d u s t r i e s  to  which the i dea s i m p l y  does 

not  a p p l y ,  such as i m p o r t s  o f  commod i t i es  no t  a v a i l a b l e  i n  

the U n i t e d  S t a t e s *  The o t h e r  t h i r t y - s e v e n  are  cases of  

m i s s i n g  d a ta *  P r i c e  e q u a t i o n s  were e s t i m a t e d  f o r  137 

i n d u s t r i e s .  The f o u r  t ypes  o f  e s t i m a te s  d e s c r i b e d  on page 

23 were a p p l i e d  a c c o r d i n g  to  the  r u l e s  l a i d  down.  The 

r e s u l t s  of  t h i s  s e l e c t i v e  p rocess  are summar ized as f o l l o w s :

Table 3.  Frequency o f  Choice o f  Each Type o f  E s t i m a te  

RBARSQ: Less t han  8 C% 50% to  80% Less t han  5 0% T o t a l  .
BASIC 16 2 0 18
BASIQ 67 12 17 96
S L I M 7 4 2 13
RISING 4 3 3 10

T o t a l  - 9 4  21 22 137
Equa t i on  no t  e s t i m a t e d  48

TOTAL 185

I t  i s  ob v i ous  f rom Ta b le  3 t h a t  BASIQ i s  t h e  m a in s t ay  o f  our  

e q u a t i o n s .  In  e i g h t e e n  cases the u n c o n s t r a i n e d  BASIC form 

produced as a c c e p t a b l e  a r e s u l t  as the o t h e r  t h r e e *  I n  

t h i r t e e n  more,  SLIM c o n s t r a i n t s  improved t h e  shpaes o f  the  

l ag s  w i t h o u t  g r e a t  l os s  o f  f i t .  And i n  t e n  cases*  the  sum 

of the o u t p u t  lag cou ld  be f o r c e d  f rom n e g a t i v e  v a l u e s  up t o  

ze r o  w i t h o u t  g r e a t  l o s s *

The long Tab le  5*  which beg ins  on page 78* summar izes 

the r e s u l t s  of  the sea rch  f o r  each i n d u s t r y *  For each 

s u cc e s s i v e  e s t i m a t i o n  t h a t  was t e s t e d  f o r  an i n d u s t r y *  t he  

goodness of  the f i t *  t h e  i n t e r c e p t ,  and t he  two e l a s t i c i t i e s  

are d i s p l a y e d *  The best  cho i ce  f o r  each i n d u s t r y  i s
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preceded by an a s t e r i s k .  Tab le  4 i s  the i ndex  t o  t h i s  

l o n g e r  t a b l e *  l i s t i n g  the numbers o f  t he  i n d u s t r i e s  

a c c o r d i n g  to  the  f r e q u e n c i e s  o f  Tab le  3.

b l e  4. bes t  Choices

16 ,  25, 59, 6 6 , 6 8 , 79 ,  83 ,  92 ,  93 ,  95,  
97 ,  100, 103,  105,  109,  110,  113,  167

2, 5,  13,  33,  42,  47, 51,  75, 81,  94

21 ,  23, 24,  26,  27,  28 ,  29 ,  31 ,  32 ,  34,  
35 ,  36, 38,  39,  40 ,  43 ,  44 ,  45 ,  46,  48,  
52 ,  61, 67,  69,  71,  73 ,  76 ,  77 ,  78,  80,  
£ 2 ,  £4, 85,  90,  96,  98 ,  99 ,  101,  102,  
104,  105,  112,  115,  117,  121,  124,  130,  
13 n  133 , 138, 139,  145 , 146,  147,  148,  
15 C, 1 51 , 1 55 , 153 , 1 60 ,  166,  168 , 170,
171,  173,  175

5, 14,  22,  37,  41,  62,  64 ,  65 ,  74 ,  116,  
12 C, 122,  123

4,  17,  55,  63,  72,  8 6 , 87,  111,  119,  
125,  126,  149

5 0 ,  114, 128,  152,  162

1, 3 ,  7,  11,  15,  49 ,  60 ,  98,  129,  161,  
165,  174
6 , 8 , 10,  12,  19,  20, 53,  54,  56 ,  57,  
5 8 ,  70,  89,  106,  107,  127 132,  134,
135,  136,  137,  140,  141,  142,  143,  144,
153,  154,  156,  157,  159,  163,  164,  169,
172,  176

Concept  I n a p p l i c a b l e  9,  18,  177,  178,  180,  181 , 182,  183,
154,  185

The e q u a t i o n  f o r  i n d u s t r y  25,  Canned and Frozen Food,  

i l l u s t r a t e s  the BASIC e q u a t i o n .  The f i t  i s  good;  t he  co s t  

lag r i s e s  smooth l y  t o  a f i n a l  v a l u e  o f  1 . 0 6 ;  t he  o u t p u t  l ag 

reaches i t s  maximum va lue  i n  f i v e  months ,  t hen  d i p s  and 

r i s e s  e v e n t u a l l y  t o  . 0 7 .  The d i p  p r i o r  to  t he  end i s  no t  

sugges ted  by any t h e o r e t i c a l  c o n s i d e r a t o n s  (see page 1 3 ) ;  on

CAS IC 

RISING

6ASIQ,R6ARSQ>.8

PAS 10, .£>R6ARSQ>.5

EAS IQ, .5>R9ARSG>.0

BAS 1 0 , . 9>RBARSG 

SLI K

M i s s i n g  Data
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the o t h e r  hand* f t  seems to i n d i c a t e  t h a t  t he  l ag  i s  not  

r e a l l y  t w e n t y - f o u r  months l o n g *

I n d u s t r y  5* Gra in  Fa rming ,  has n e a r l y  as good a f i t  

under  the r e s t r i c t i o n s  of a RISING cos t  cu rve  as i n  the 

EASIQ e s t i m a t i o n  o f  the e q u a t i o n .  Under t h i s  f o r m ,  the 

o u t pu t  lag c o m p l e t e l y  d i s a p p e a r s .

I n d u s t r y  24, D a i r y  P r o d u c t s ,  has a good f i t  t o  the 

EAr IC assump t i ons  and the sums o f  the  l ag s  are  w i t h i n  the  

r e q u i r e d  ranges .  However ,  the  s t r o n g l y  n e g a t i v e  response o f  

p r i c e  f o r  two yea rs  a f t e r  an i n c r e a s e  i n  o u t p u t  r a i s e s  a 

q u e s t i o n .  The c o n s t r a i n e d  e s t i m a t i o n  (BASIG) a lmo s t  t o t a l l y  

e l i m i n a t e s  the n e g a t i v e  v a lu es  and the f i t  i s  h a r d l y  

a f f e c t e d .  Here the c o n s t r a i n t s  are mere l y  t o  change the 

shape ' o f  the l a g s .

The more common need o f  the BASIG e s t i m a t i o n  i s  

e x e m p l i f i e d  by i n d u s t r y  35* F a b r i c .  U n c o n s t r a i n e d ,  t he  cos t  

lag r i s e s  to  1 .7 1 ,  bu t  c o n s t r a i n i n g  i t  t o  1.25 causes o n l y  a 

modest d rop  i n  the RBARSQ* f rom .95 t o  . 9 3 .  The a d j us tm e n t  

i n  the i n t e r c e p t *  f rom - . 9 4  t o  - . 4 3  p r o t e c t s  t he  f i t .

F i n a l l y  t he re  a r e  s e v e r a l  cases t h a t  s t r o n g l y  s u p p o r t  

the na r ro we r  c o n s t r a i n t s  (SLIM)*  i n d u s t r y  161* N a t u r a l  Gas 

U t i l i t i e s ,  f o r  i n s t a n c e .  U n c o n s t r a i n e d *  the l ags  sum t o  a 

v e r y  low .28 f o r  c o s t  and a h i gh  .35 f o r  o u t p u t .  

C o n s t r a i n i n g  them by eASIQ d r i v e s  t he  RBARSQ down f rom .93 

to  . 90 .  However* the  o u t p u t  l ag goes n e g a t i v e  d u r i n g  the  

e a r l y  months .  S ince i t  r i s e s  t o  .18 a t  t he  end* a va lu e  

o u t s i o e  the SLIM range ,  n a r r o w i n g  t he  range w i l l  l ea d  t o  a
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d i f f e r e n t  r e s u l t *  I n  f a c t ,  SLIM i n v e r t s  the shape o f  t h i s  

l a g ;  the RBARSQ then f a l l s  t o  . 8 8 * SLIM i s  t h e  bes t  c h o i c e *

4 . 3 .  C h a r a c t e r i s t i c s  o f  F r i c e  Responses
o

Table 6 , found on page 94,  groups t h e  137 e q u a t i o n s  

which were s e l e c t e d  i n t o  c l a s s e s  based on the e s t i m a t e d  

e l a s t i c i t i e s #  Each e l a s t i c i t y  i s  ass igned  t o  one o f  f i v e  

cat  e g o r i e s ;

1 . )  c o n s t r a i  nea at  the  l ower  l i m i t ;

? • )  u n c o n s t r a i n e d ,  but  below the immediate  
ne ighbo rhood  o f  the  d e s i r e d  v a l u e ;

3 . )  i n  the immediate  ne igh bo rhood  o f  t he  d e s i r e d  
va lu es  -  1+.05 f o r  cos t  and 0 + .05 f o r  o u t p u t ;

4 . )  above t he  immediate  n e ig h b o rh o o d ,  bu t  no t  
a g a i n s t  the upper  c o n s t r a i n t ;  and

5* )  c o n s t r d i  nea at  the  upper  l i m i t *

The c o m b i n a t i o n s  f o r  t h e  two e l a s t i c i t i e s  y i e l d  t w e n t y - f i v e  

c l a s s e s *  The d i s c u s s i o n  w i l l  f o l l o w  t he  o r d e r  o f  the  

c l a s s e s ,  and r e f e r  on t he  one hand t o  Table  5,  wh i ch beg ins  

on page 78 ana summar izes t he  s e v e r a l  e s t i m a t i o n s  f o r  each 

i n d u s t r y ,  and on the o t h e r  hand,  i t  w i l l  r e f e r  t o  t he  p l o t  

of  the bes t  c h o i c e *  Ue w i l l  name the p r i n c i p l e  p r o d u c t  o r  

s e r v i c e  covered by the eq u a t i o n  r a t h e r  than  s t i c k  t o  the 

o f t e n  s t i l t e d  names wh i ch  are  necessary  t o  be most p r e c i s e *  

The f i r s t  ment i on  o f  an i n d u s t r y  w i l l  i n c l u d e  i n  p a re n th e s e s  

the number t h a t  the  i n d u s t r y  bears  i n  a l l  t he  t a b l e s ,  p l u s  

two page r e f e r e n c e s ,  one to the  summary o f  t h e  r e g r e s s i o n  

r e s u l t s  and the o t h e r  t o  the p l o t *
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Class  1 (page 94) i n c l u d e s  f o u r  i n d u s t r i e s  whose 

e l a s t i c i t i e s  tend t o  be l ower  t han  we a l l o w *  A co s t  

e l a s t i c i t y  of  *75 says  t h a t  the  r a t i o  of p r i c e  t o  cos t  has 

been s t e a d i l y  eroded d u r i n g  the h i s t o r i c a l  p e r i o d ,  w h i l e  the  

o u t p u t  e l a s t i c i t y  i n d i c a t e s  a d e c re a s i n g  cos t  i n d u s t r y *  

A l c o h o l ,  b e a r i n g s ,  a p p l i a n c e s ,  and TV's  make a mo t l ey  

c o l l e c t i o n  and o n l y  a l c o h o l  ach ieves  a good f i t .  None i s  an 

obv ious  guess f o r  a d e c r e a s i n g  cos t  i n d u s t r y .  The BASIC 

e s t i m a t e  f o r  a l c o h o l  ( # 3 0 :  SC,161) would have passed t h ro u g h  

o n l y  5 o f  c o s t s ,  bu t  shows a weaker degree o f  d e c r e a s i n g  

c o s t s  i n  t h a t  the o u t p u t  e l a s t i c i t y  was - . 0 9 .  F o re i g n  

c o m p e t i t i o n  i s  the l i k e l y  e x p l a n a t i o n  f o r  the  i m p l i e d  

c e c l i n e  i n  p r o f i t s  per  u n i t  o f  o u t p u t .  We have c o n s t r a i n e d  

the cos t  e l a s t i c i t y  up to 75% so as not  to g r i n d  t h e  p r o f i t  

marg in aown to  n o t h i n g  i n  the  l o n g - t e r m  s i m u l a t i o n s ;  

however ,  we have t o  ac c e p t  the  u n l i k e l y  o u tp u t  e l a s t i c i t y  as 

the compensa t i on *  The e q u a t i o n  f o r  a p p l i a n c e s  (#123 :  

90 ,30 1 )  has a re a s o n a b l e  f i t ,  c o n s i d e r i n g  t h e  f a c t  t h a t  the  

p r i c e  has no t ime t r e n d .  (The l ac k  o f  a t ime  t r e n d  i s  

e v i d e n t  f rom the sm a l l  d i f f e r e n c e  between RBARSQ and RTSQ*) 

The much, b e t t e r  f i t  o f  t he  BASIC e s t i m a t e  i s  t e m p t i n g *  

e s p e c i a l l y  i n  l i g h t  o f  the  sma l l  d i f f e r e n c e  between the 

e l a s t i c i t i e s  and the  i n t e r c e p t s *  The RISING-cos t  e s t i m a t e  

c o s t s  us so much i n  f i t  as t o  con v i nce  us t h a t  t he  da ta  

i n d i c a t e s  d e c r e a s i n g  c o s t s  f o r  the m a nu fa c t u r e  o f  

app l i ances -*  The e q u a t i o n  f o r  TV 's  (#125 : 90 *305)  has a poor  

f i t  and the s t r o n g l y  n e g a t i v e  o u t p u t  e l a s t i c i t y  cannot  be
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r a i s e d  c l ose  t o  zero w i t h o u t  a much po o re r  t i t .  The BASIC 

e s t i m a t e  ach ie ve s  a good f i t  by say ing  t h a t  c o s t s  do no t  

a f f e c t  p r i c e ,  t h a t  f o r  1967,  when the o u t p u t  i ndex  s tood at  

1 . 0 0 ,  p r i c e  was .95 ( t h e  i n t e r c e p t  minus t h e  o u t p u t  

e l a s t i c i t y )  and t h a t  f o r  every  t h r e e - p o i n t  i n c r e a s e  i n  the  

o u t p u t  i n d e x , . p r i c e  f a l l s  one p o i n t .  But the  t ime  t r e n d  o f  

the h i s t o r i c a l  p r i c e  g i v e s  a much b e t t e r  f i t #  At any r a t e ,  

we w i l l  not  accept  an e q u a t i o n  which l eaves  t he  r a t i o  of  

p r i c e  t o  cos t  a d r i f t .  The BASIQ e q u a t i o n  i s  s u s p e c t ,  bo th  

f o r  the n a tu re  o f  t he  unconst  r a i n e d  e s t i m a t e s  and the 

i n d i c a t i o n  o f  d e c r e a s i n g  c o s t s .  The po o r e s t  f i t  i n  the 

c l a s s  i s  the  e q u a t i o n  f o r  b e a r i n g s  (#111 :  8 8 , 2 8 1 ) .  A good 

f i t  t o  the BASIC e s t i m a t e  had t o  be s a c r i f i c e d  t o  p u l l  the 

o u t p u t  e l a s t i c i t y  out  of  the p i t  ( - . 6 2 ) .  A no the r  such 

s a c r i f i c e  would have been r e q u i r e d  to o b l i t e r a t e  the  

s i m u l a t i o n  o f  d e c r e a s i n g  c o s t s ,  and so we cu t  ou r  l o s s e s *  

In summary, the da ta  f o r  b e a r i n g s  and TV' s  i s  s u s p e c t *  

A l c o h o l  m a n u f a c t u r e r s  are d e f i n i t e l y  hav ing  t r o u b l e  p a s s in g  

a l ong  c o s t  i n c r e a s e s ,  and a p p l i a n c e s  g i v e  s t r o n g  ev id e n c e  o f  

a f a l l i n g  c o s t  c u r v e *

The nex t  c l a s s ,  Class 2 (page 94) c o n t a i n s  o n l y  the 

e q u a t i o n  f o r  I n d u s t r y  99 ,  M i s c e l l a n e o u s  F a b r i c a t e d  Wi re 

P ro d uc t s  ( #99 :  8 7 , 2 6 4 ) .  The p r i c e  of  t h i s  i n d u s t r y  has 

tended t o  f a l l  r e l a t i v e  t o  c os t s  d u r i n g  t h e  h i s t o r i c a l  

p e r i o d .  And the o u t p u t  e l a s t i c i t y  i n d i c a t e s  d e c r e a s i n g  

c o s t s ,  though t h i s  seems s t r a n g e .  The cho i ce  o f  BASIQ ove r  

the o t h e r  two i s  n o t  ob v i o u s *  I t  was p r e f e r r e d  ove r  the



u n c o n s t r a i n e d  v e r s i o n  s i m p l y  t o  ho ld  t he  l i n e  on t h e  o u t p u t  

e l a s t i c i t y ,  though t h e  d i f f e r e n c e  between - . 3 1  and - . 2 5  i s  

not  g r e a t ,  ana i t  was p r e f e r r e d  ove r  RISING because o f  the  

e f f e c t  on the co s t  e l a s t i c i t y ,  though  RISING seems about  

e q u a l l y  d e s i r a b l e *

The two e q u a t i o n s  in Class 4 (page 94)  a l s o  are 

e s t i m a t e d  as d e c r e a s i n g  cos t  i n d u s t r i e s .  L i k e  a l l  o f  the 

p r e c e d i n g  cases ,  the o u t p u t  lag r i s e s  ever  so s l i g h t l y  

p o s i t i v e  d u r i n g  the f i r s t  year  be fo re  i t  t akes  t h e  p l u ng e *  

T h i s  b e h a v i o r  i s  the  neces sa r y  r e s u l t  o f  t he  i n t e r a c t i o n  o f  

two f a c t s :  t h a t  t he  lay w e i gh t s  f o r  months one and tw e l v e  

are r e s t r i c t e d  t o  n o n - n e g a t i v e  v a l u e s ,  and the lag sum 

o b v i o u s l y  i s  n e g a t i v e .  Bo th '  the e q u a t i o n  f o r  r e f i n e r i e s  

( #69 :  54 ,221 )  and t h a t  f o r  g e n e r a t o r s  (#120:  89 , 29 7 )  say 

t h a t  more than 100% o f  co s t s  have been passed t h ro ug h  t o  

p r i c e .  I n  each ,  the  u n c o n s t r a i n e d  e s t i m a t e s  produced an 

un a c c e p ta b l y  h i gh  c o s t  e l a s t i c i t y  cou p led  w i t h  an 

u n a c c e p ta b l y  low o u t p u t  e l a s t i c i t y *  The r e l a t i o n s h i p  

between the e l a s t i c i t i e s  (see page 48) then  a l l o w s  us t o  

c o r r e c t  bo th  by a p p l y i n g  the BASIG c o n s t r a i n t s *  I n  t hese  

two cases ,  i t  i s  t h e  cos t  e l a s t i c i t y  wh i ch s a t i s f i e s  the  

c o n s t r a i n t s  f i r s t ,  so t o  speak,  so t h a t  when t h e  o u t p u t  

e l a s t i c i t y  has been f o r c e d  w i t h i n  r a nge ,  t h e  co s t  e l a s t i c i t y  

i s  not a g a i n s t  i t s  l i m i t *  The cos t  l ag f o r  r e f i n e r i e s  r i s e s  

up t o  1*52 i n  t he  f i r s t  f i v e  months b e f o r e  f a l l i n g  back t o  

i t s  f i n a l  l e v e l *  The a p pa re n t  meaning i s  t h a t  the i n d u s t r y  

a lways o v e r - r e a c t s  t o  an i n c re a s e  i n  c o s t s ,  and t hen  a d j u s t s
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downward.  I f  t he  p r i c e  were measured a t  r e t a i l *  then  we 

co u ld  accep t  t h i s  as t he  b e h a v i o r  o f  g a s o l i n e  s t a t i o n s ,  but  

s i nce  i t  i s  the w h o le s a l e  p r i c e  which i s  t he  dependent  

v a r i a b l e ,  we roust obse rve  t h a t  the  s t e p - l i k e  movement of  

p r i c e  as measured has c re a t ed  a s t a t i s t i c a l  i l l u s i o n  of  

o v e r - s h o o t i n g .  The c o s t  i n  terms o f  f i t  o f  f o r c i n g  the 

o u t p u t  e l a s t i c i t y  up t o  zero  i s  modes t .  However ,  RISING 

t u r n s  ups ide  down th e  c o n c l u s i o n  about  p a s s i n g  t h ro ug h  of  

c o s t s .  We choose t o  accept  the i n d i c a t i o n  t h a t  r e f i n e r i e s  

op e r a te  on the d e c r e a s i n g  p o r t i o n  o f  t h e i r  i n d u s t r y - w i d e  

average co s t  c u r v e ,  and pass t h r ough  115% o f  cos t  i n c r e a s e s .  

The o v e r - s h o o t  ing i s  not  a f e a t u r e  o f  the  e q u a t i o n  f o r  

g e n e r a t o r s  (#12G: 8 9 , 2 9 7 ) .  RISING s u f f e r s  such a l oss  i n  

f i t ,  compared to  BASIQ, t h a t  t he  d e c re a s i n g  c o s t s  must be 

c o n s i de r ed  a f e a t u r e  of  the i n d u s t r y ;  f o r  g e n e r a t o r s  i t  i s  

not  u n b e l i e v a b l e .

Two c l a s s e s  ou t  of  a p o s s i b l e  o f  f i v e  w i t h  t he  o u t p u t  

e l a s t i c i t y  c o n s t r a i n e d  at i t s  tower  l i m i t  are  empty .  They 

are the one w i t h  r o u g h l y  1 00% p a s s - t h r o u g h  o f  c os t s  and the 

one w i t h  p a s s - t h r o u g h s  l a r g e r  than  we a l l o w .  Th i s  second 

empty c l a s s  m igh t  g a i n  a member i f  t he  BASIC e s t i m a t e  

produced too h i gh  a c o s t  e l a s t i c i t y  and too  low an o u t p u t  

e l a s t i c i t y .  G e n e r a t o r s  appeared t o  be such a case ,  bu t  t he  

c o n s t r a i n t s ,  when a p p l i e d ,  were no t  bo th  b i n d i n g .  I n d u s t r y

5,  G r a i n s ,  a l s o  c o u l d  have been,  had n o t  t h e  R IS ING-cos t  

v e r s i o n  produced a good f i t .  At airy r a t e ,  the  f i r s t  t h r e e  

c l a s s e s  i n c l u d e  the e q u a t i o n s  w i t h  t he  most n e g a t i v e  o u t p u t
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e l a s t i c i t i e s *  Steady economic growth  i n  t he  f o r e c a s t s  w i l l  

work t h ro ug h  these e q u a t i o n s  t o  ho ld  p r i c e s  down* A l c o h o l  

and r e f i n e r i e s  are l a r g e  i n d u s t r i e s  wh i ch  have heavy w e ig h t s  

in the c o m p u ta t i o n  o f  consumer and w h o le s a l e  p r i c e s *

The nex t  f i v e  c l asses  a l s o  c o n t a i n  e q u a t i o n s  w i t h  

n e g a t i v e  o u t p u t  e l a s t i c i t i e s ,  though no t  so s t r o n g l y  

n e g a t i v e  as the ones j u s t  d i s c u s s e d *  The f i r s t  o f  them.  

Class 6 (page 9 4 ) ,  i n c l u d e s  a b a k e r ' s  dozen cases o f  minimum 

c o s t  p a s s - t h r o u g h *  Rugs,  o r  " F l o o r  C o v e r i n g s "  as we c a l l  i t  

(#36 :  £ 1 , 1 7 2 ) ,  had an even s m a l l e r  cos t  e l a s t i c i t y  a c c o r d i n g  

to the u n c o n s t r a i n e d  e s t i m a t e *  Wi th a sm a l l  l o ss  i n  f i t  and 

a m i n i s c u l e  change i n  the o u t p u t  e l a s t i c i t y ,  t h e '  cos t  

e l a s t i c i t y  was b ro ug h t  up t o  *75*  The a t t em p t  t o  f o r c e  the 

o u t p u t  e l a s t i c i t y  p o s i t i v e  d rove  the  R6 ARSG n e g a t i v e ;  BASIQ 

i s  the bes t  c h o i c e *  The same d e s c r i p t i o n  a p p l i e s  t o  

k n i t t i n g  m i l l s  (#38 :  8 1 , 1 7 6 ) ,  n y l o n  (# 65 :  8 4 , 2 1 3 ) ,  and the 

m a n u f a c t u r e r s  o f  a i r  c o n d i t i o n e r s  and commerc ia l  a p p l i a n c e s  

(JM 16: 8 9 , 2 9 0 ) ,  The e q u a t i o n  f o r  a i r  c o n d i t i o n e r s  e x h i b i t s  

the o v e r - s h o o t i n g  d i s c u s s e d  i n  c o n n e c t i o n  w i t h  r e f i n e r i e s ,  

and we s p e c u l a t e  the same e x p l a n a t i o n *  The o t h e r  e q u a t i o n s  

j u s t  ment i oned a l l  have cos t  l ags  in wh i ch  t he  upward 

movement i n  t e m p o r a r i l y  a r r e s t e d ;  we o f f e r  no p a r t i c u l a r  

i n t e r p r e t a t i o n  o f  t h i s  q u i r k *  Bas i c  c he m i ca l s  (#55 :  

8 3 , 2 0 1 ) ,  r u bbe r  ( #63 :  8 4 , 2 0 9 ) ,  and t r a n s f o r m e r s  (#119 :  

89 ,295 )  have a v e r y  s i m i l a r  p a t t e r n ,  a l s o *  They d i f f e r  i n  

t h a t  the l os s  o f  f i t  i s  not  so s m a l l  as w i t h  t h e  o t h e r s ,  and 

the o u t p u t  e l a s t i c i t y  r e q u i r e s  more o f  a f a l l  t o  o f f s e t  the
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i n c r e a s e  in the cos t  e l a s t i c i t y *  Autos (#133:  90*315)  and 

watches (#146 :  9 1 , 3 2 2 )  d i f f e r  o n l y  because t h e  o u t p u t  

e l a s t i c i t y  was g r e a t e r  than - . 1 0 ,  so t h a t  RISING was never  

tes t e d •

I n  t h i s  c l a s s  on l y  f o u r  e q u a t i o n s  d i f f e r e d  f rom the 

p a t t e r n  of  t h a t  f o r  r u g s .  Computers do not  f i t  ou r  e q u a t i o n  

at a l l ,  and we had to accep t  a h i g h l y  n e g a t i v e  RBARSQ in  

o r d e r  to  produce an e q u a t i o n  w i t h  wh i ch t o  s i m u l a t e  and 

f o r e c a s t ;  the r e s u l t  happened t o  f a l l  w i t h i n  t h i s  c l a s s *  

P e n c i l s  (#149 :  91 ,328 )  ano r e a l  e s t a t e  (#168 :  93 ,348 )  each 

c a l l  f o r  a p o s i t i v e  response t o  o u tp u t  a c c o r d i n g  t o  the 

u n c o n s t r a i n e d  e s t i m a t e ,  but  the  c o n s t r a i n t s  f l i p  the s i g n  

n e g a t i v e ;  the  l a t t e r  has a s p e c i a l  p rob lem of  i t s  own, t h a t  

the e a r l y  months o f  the cos t  lag see a n e g a t i v e  response i n  

p r i c e .  F i n a l l y  we have the e l e c t r i c  u t i l i t i e s ,  which ge t s  a 

c o s t  e l a s t i c i t y  l ower  t han  i s  a c c e p t a b l e  u n t i l  we c o n s t r a i n  

i t *  The d e c l i n e  i n  t h e  ou tpu t  e l a s t i c i t y  j u s t  about  equa l s  

the r i s e  i n  the cos t  e l a s t i c i t y .  RISING produces  a good 

f i t ,  bu t  i n  l i g h t  of  the commonly accep ted  n o t i o n  t h a t  the  

u t i l i t i e s  op e r a te  i n  t h e  range o f  d e c l i n i n g  c o s t s ,  we have 

r e t a i n e d  the BASIQ form o f  t he  e q u a t i o n *

S ev e r a l  o f  the  i n d u s t r i e s  i n  t h i s  group are q u i t e  

l a r g e ,  k n i t t i n g  m i l l s ,  c h e m i c a l s ,  c om pu t e r s ,  a i r  

c o n d i t i o n e r s ,  and o f  cou rse  a u t o s ,  u t i l i t i e s ,  and r e a l  

e s t a t e *  T h e i r  r o l e  i n  a p e r i o d  o f  bo th  i n f l a t i o n  and 

i n d u s t r i a l  g rowth  w i l l  be t o  c o u n t e r a c t  t h e  r i s e  i n  p r i c e s ,  

a c c o r d i n g  t o  t he  e q u a t i o n s  whi ch we have deemed " b e s t
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ch o i c e ' * .

Class  7 (page 9 5 ) . i s  a l s o  c h a r a c t e r i z e d  by l ess  t han  

f u l l  p a s s - t h r o u g h  o f  cos t  and n e g a t i v e  o u t p u t  e l a s t i c i t i e s *  

I r o n  ore  (#11 :  78 ,135 )  e s p e c i a l l y ,  and a l s o  p r i m a r y  aluminum 

(#87 :  36 ,248 )  bo th  f a i l  t o  t u r n  up a good f i t .  The e q u a t i o n  

f o r  i r o n  ore i s  c o m p l e t e l y  wacky u n t i l  i t  i s  c o n s t r a i n e d ;  i t  

has a n e g a t i v e  e l a s t i c i t y  w i t h  r e sp ec t  t o  c o s t *  Even when 

c o n s t r a i n e d ,  the cos t  lag s t i l l  d i p s  n e g a t i v e  a t  the 

b e g i n n i n g .  Aluminum,  by c o n t r a s t ,  has o f f s e t t i n g  e r r o r s  i n  

the u n c o n s t r a i n e d  v e r s i o n ,  and though t h e  f i t  i s  weak,  i t  i s  

not  harmec much by Lower ing the cos t  e l a s t i c i t y  and r a i s i n g  

the o u t p u t  e l a s t i c i t y .  The e q u a t i o n  f o r  c r a t e s  and boxes 

U t44 :  £2 ,186 )  i s  e x c e l l e n t .  F e r t i l i z e r s  (#59 : 83 , 20 4 )  w i l l  

use t he  u n x o n s t r a i n e d  e s t i m a t e s .  I t  i s  a l s o  the  f i r s t  case 

wc have come t o  i n  which the o u t p u t  v a r i a b l e  pe r f o rms  

a c c o r d i n g  t o  the e x p e c t a t i o n .  The hump up t o  a h i gh  p o i n t  

o f  .39 co r res po nd s  t o  t h e  movement up S i n  f i g u r e  3 ,  on page 

14.  The cos t  lag i s  a " h i g h  f l y e r ' * ,  r i s i n g  o f f  t he  t op  of  

the page t o  a momentary h e i g h t  o f  1 .90 b e f o r e  f a l l i n g  t o  

. 7 6 .  Drugs (# 6 6 : 8 4 ,2 1 6 )  a l s o  uses an u n c o n s t r a i n e d  

e q u a t i o n .  Because t he  ou tpu t  e l a s t i c i t y  was so l ow ,  we 

t r i e d  t o  f o r c e  a RISING cos t  c u r v e ,  bu t  t h e  f i t  e v a p o r a t e d *  

The f i n a l  member o f  t h i s  c l a s s  i s  e l e c t r i c  me te rs  ( #118 :  

8 9 , 2 9 3 ) .  I t  i s  the f i r s t  use o f  t he  SLIM c o n s t r a i n t s ,  wh i ch  

were accep ted  i n  p l a c e  of t he  u n c o n s t r a i n e d  form because i t  

moved the e l a s t i c i t i e s  c l o s e r  t o  the  v a l u e s  o f  one and zero  

w i t h  l i t t l e  l o s s  i n  f i t ;  the BASIC e q u a t i o n  i s  c l e a r l y  a
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good a l t e r n a t i v e *

Our f i r s t  example o f  a cos t  e l a s t i c i t y  i n  the 

immediate  v i c i n i t y  of  one i s  the  e q u a t i o n  f o r  w e l d i n g  

equipment  { # 1 2 2 1  8 9 , 3 0 0 ) *  The o u t p u t  e l a s t i c i t y  i s  s t r o n g l y  

n e g a t i v e .  A l t ho u gh  the t e l ephone  company (#158 :  92 ,33 7 )  

f e l l  ove r  the b o r d e r  i n t o  the nex t  c l a s s ,  i t s  e l a s t i c i t i e s  

are remarka b l y  s i m i l i a r .  Both t hese  i n d u s t r i e s  w i l l  

s i m u l a t e  so as t o  reduce the i n f l a t i o n a r y  p r e s s u r e s  o f  an 

expans ion  i n  o u t p u t ,  and they  w i l l  n e i t h e r  add t o  nor  

d e t r a c t  f rom the p r i c e  h ikes  in  t h e i r  i n p u t s .

Three good e q u a t i o n s  c o n s t i t u t e  Class 10 (page 9 5 ) ,  

the l a s t  c l a s s  f o r  wh i ch  the o u tp u t  e l a s t i c i t i e s  are w e l l  

below z e r o .  Fats and o i l s  (#32 :  8 0 , 1 6 6 ) ,  p l a s t i c s  ( #62 :  

8 3 , 2 0 6 ) ,  an„d a s p h a l t  ( # 7 1 :  84 ,22 3 )  a l l  t end  to  r a i s e  p r i c e  

mere  than  the s t i m u l a t i n g  i n c r e a s e  i n  c o s t *  E s p e c i a l l y  w i t h  

a s p h a l t ,  the BASIC form y i e l d e d  a v e r y  h igh  co s t  e l a s t i c i t y ,  

w i t h  an u n a c c e p ta b I y  low ou tp u t  e l a s t i c i t y  t o  match i t *  

T h i s  g roup o f  e q u a t i o n s  w i l l  work a g a i n s t  i t s e l f  i n  a p e r i o d  

marked by bo th  i n f l a t i o n  and g r o w t h .  i n f l a t i o n  w i l l  work 

t h r oug h  the  co s t  lag t o  d r i v e  p r i c e s  h i g h e r ,  w h i l e  g rowth  i n  

o u t p u t  w i l l  work t h r o u g h  the o u tp u t  lag to depress  p r i c e s *

The nex t  f i v e  c l a s s e s  i n  t he  o r d e r  o f  Tab le  6 a l l  meet 

our  e x p e c t a t i o n s  c o n c e r n i n g  t he  e l a s t i c i t y  w i t h  r e s p e c t  t o  

o u t p u t *  In  one t h i r d  o f  these  i n d u s t r i e s ,  t h e  chosen form 

was t h a t  i n  which we f o r c e d  RISING c o s t s *  S ince  a l l  o f  the  

F I S ING -cos t  e q u a t i o n s  a re  cases i n  wh i ch t h e  o u t p u t  

e l a s t i c i t y  would o t h e r w i s e  have been l es s  t ha n  - . 1 t t he
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c o n s t r a i n t  was b i n d i n g  and the o u t p u t  e l a s t i c i t y  becomes 

z e r o .  I t  happens i n  s e v e r a l  cases t h a t  the f o r c i n g  o f  the 

sum of  the o u t p u t  l ag  d r i v e s  the  whole d i s t r i b u t i o n  t o  z e r o ,  

so t h a t  the f i n a l  form is  e f f e c t i v e l y  a r e l a t i o n s h i p  between 

p r i  ce and c o s t *

For f o u r t e e n  i n d u s t r i e s ,  the cos t  e l a s t i c i t y  i s  

a g a i n s t  i t s  tower  c o n s t r a i n t  of  .75 (Class 11,  on page 9 5 ) *  

The BASIC e q u a t i o n  f o r  the c h i c k e n  was most u n a c c e p t a b l e ,  

pas s ing  t h r ough  o n l y  365; o f  cos t  i n c r e a s e s  and r e du c in g  

p r i c e  55% o f  a p o i n t  f o r  every  one p o i n t  i n c r e a s e  i n  o u t p u t *  

The p r i c e  o f  bo th  b r o i l e r s  and eggs moves s h a r p l y  i n  

response t o  p r o d u c t i o n ,  as f i r m s  move i n  and ou t  o f  the 

i n d u s t r y ,  and the  e q u a t i o n  has reco rded  t h a t *  F u r t h e r m o r e ,  

the a b i l i t y  t o  pass a l ong  i n c r e a s e s  in cos t  w i l l  be good 

when p r i c e s  are r i s i n g  a f t e r  an exodus o f  f i r m s *  and poor  

when p r i c e s  are f a l l i n g  because o f  excess c a p a c i t y *  But  t he  

lag sums, which c o n f i r m  t h i s  b e h a v i o r ,  w i l l  be used i n  

f o r e c a s t i n g  as l o n g - t e r m  e l a s t i c i t i e s *  I n  t h a t  c o n t e x t  the 

co s t  l ag s i g n i f i e s  a r a p i d l y  d e c l i n i n g  r a t e  o f  p r o f i t ,  and 

the o u t p u t  lag t e r r i f i c  economies o f  s c a l e *  The form g i v e n  

by RISING s t i l l  i n d i c a t e s  a d i f f i c u l t y  i n  pa ss in g  a l ong  

c o s t s ,  and the o u t p u t  l a g ' s  sum o f  zero  agrees w i t h  t he  v i ew 

t h a t  t h e r e  are  no economies o f  s c a l e  t o  t he  i n d u s t r y  as a 

who le ;  c h i c k e n  f a r m i n g  i s  one i n d u s t r y  i n  wh i ch  t he  expec ted  

shape o f  the o u t p u t  lag (shown i n  F igu re  3 on page 14) 

shog ld  have been bo r ne  o u t .  The p r i c e  o f  n o n - f e r r o u s  o res  

o t h e r  than copper  ( #13 :  79 ,137)  shou ld  cove r  a luminum* l ead*
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z i n c ,  t i n ,  and the p re c io u s  m e t a l s ;  a c t u a l l y  i t  i s  based 

o n l y  on m e rc u r y .  T h e r e f o r e  i t  i s  not  used i n  the 

s i m u l a t i o n s  and w i l l  not  be g i v e n  any more a t t e n t i o n  h e r e .  

F e l t s ,  t i r e  c o r d ,  e m b r o i d e r i e s *  rope and s i m i l a r  p r o d u c t s  

( #37 :  81 , 17 4 )  a l l  come f rom an i n d u s t r y  whose e q u a t i o n  

e x h i b i t s  our  i d e a l  lag on o u t p u t .  Even u n c o n s t r a i n e d ,  the  

o u t p u t  e l a s t i c i t y  was e s t i m a t e d  t o  be z e r o .  The c o n s t r a i n t s  

swapped the i n t e r c e p t  f o r  t he  cos t  e l a s t i c i t y  w i t h  no. 

s a c r i f i c e  i n  f i t .  Very  much the same i s  t r u e  f o r  rayon 

(#64 :  £4 ,21 1 )  and soaps (#67 :  8 4 , 2 1 7 ) ,  w h i l e  the e q u a t i o n  

f o r  cameras and f i l m  (#145:  91 ,320 )  r e q u i r e s  a g r e a t e r  

ad ju s tm e n t  i n  the e s t i m a t e  o f  the o u t p u t  e l a s t i c i t y  but  a l s o  

produces s i m i l a r  c h a r a c t e r i s t i c s ;  the  n e g a t i v e  w e i y h t s  i n  

the cos t  l ags  f o r  soaps and cameras c o u l d  no t  be cured by 

any o f  the f o u r  e s t i m a t e s  which ae are u s i n g *  The o n l y  

o t h e r  e q u a t i o n  y i e l d i n g  an o u t p u t  l ag w i t h  a c a m e l ' s  hump i s  

t h a t  o f  p lywood ( # 4 2 :  *’ 2 * 1 8 2 ) .  I n  t h i s  case ,  t he  o u t p u t  

e l a s t i c i t y  was e s t i m a t e d  at - . 3 7 ,  u n c o n s t r a i n e d .  To b r i n g  

i t  up t o  the  bo t tom o f  the a l l o w a b l e  range caused t he  co s t  

lag to  d rop  f rom 19% e x c e s s i v e  p a s s - t h r o u g h  t o  the  l e v e l  o f  

a s t r a i g h t - f o r w a r d  p a s s - t h ro ug h  o f  c o s t s .  But  t he  

RISING-cos t  fo rm moved the o u t p u t  e l a s t i c i t y  t he  r e s t  o f  the  

way t o  ze ro *  g i v i n g  t h e  p l e a s i n g  shape and r e q u i r i n g  o n l y  a 

modest l o s s  i n  f i t ;  i t  a lso f l i p p e d  t he  cos t  l a g ,  wh i ch now 

i m p l i e s  a f a l l i n g  marg in  f o r  p r o f i t .

The rem a i n i n g  e q u a t i o n s  i n  t h i s  c l a s s  (11 )  a l l  remove 

the o u t p u t  v a r i a b l e  f r om the r e g r e s s i o n  by making t he  e n t i r e
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d i s t r i b u t i o n  f l a t *  W h i l e  t h i s  a g r e e s  w i t h  o u r  e x p e c t a t i o n  

f o r  t h e  l o n g - r u n ,  i t  s a y s  t h a t  t h e r e  i s  n e i t h e r  a n y  

s h o r t - r u n  r e s p o n s e *  P a p e r  ( #48 :  8 2 , 1 9 4 ) ,  m o b i l e  h o m e s  

(#139 :  9 1 , 3 1 8 ) ,  t o y s  (#148 :  9 1 , 3 2 6 ) ,  a n d  b u t t o n s  a n d  b r u s h e s  

(#150 :  91 ,330 )  a l l  a c h i e v e  g o o d  f i t s  w i t h  a c c e p t a b l e  c o s t  

l a g s .  C o n v e r t e d  p a p e r  p r o d u c t s ,  l a b e l l e d  " W a l l  a n d  B u i l d i n g
V

P a p e r "  ( #50 :  83 ,197)  b u t  c o n s i s t i n g  l a r g e l y  o f  p a p e r  b a g s  

a n d  w r a p p i n g  p a p e r ,  h a s  a n  e q u a t i o n  w h i c h  l o o s e s  a l l  i t s  

e x p l a n a t o r y  p o w e r  a s  s o o n  a s  we l i f t  t h e  r a t e  o f  

p a s s - t h r o u g h  o f  c o s t  f r o m  10% t o  75%. T h e  e q u a t i o n  f o r  

t i r e s  h a s  a v e r y  m o d e s t  f i t .  T h e  f i n a l  e q u a t i o n  i s  f o r  

l u g g a g e  ( #77 :  8 5 , 2 3 2 ) ,  t h e  g o o d  f i t  o f  w h i c h  i s  m a r r e d  b y  

t h e  n e g a t i v e  v a l u e s  i n  t h e  c o s t  l a g  f o r  t h e  i n i t i a l  s e v e n  

mon  t h s  .

The e l e v e n  i n d u s t r i e s  i n  C l a s s  12 ( p a g e  96) a l s o  have 

o u t p u t  e l a s t i c i t i e s  o f  z e r o ,  and l ess  than complete  

p a s s - t h r o u g h  o f  c o s t s ,  though the  cos t  l a g ' s  sum i s  no t  

c o n s t r a i n e d .  Six of  them ach ie ve  the expec ted  o u t p u t  

e l a s t i c i t y  o n l y  because t hey  are f o r c e d  t o  by the  

RIS ING-cos t  fo rm o f  the e s t i m a t i o n .  O f  t hese  s i x  e q u a t i o n s ,  

t h a t  f o r  peanut  b u t t e r  (and o t h e r  p rocessed f o o d s )  ( #3 3 :  

81 ,167 )  e x h i b i t s  a h e a l t h y  s h o r t - r u n  response t o  o u t p u t  

changes.  The same c o u l d  be s a i d  f o r  boxes (#51 :  8 3 ,1 9 9 )  and 

one r e te  (#81 : 8 6 , 2 3 8 ) ,  which bo th  have good f i t s *  bu t  i t  i s  

l e s s  t r u e  f o r  i n d u s t r i a l  c o n t r o l s  ( #121 :  89 ,2 9 8 )  w i t h  i t s  

can tan ce ro us  cos t  l a g *  Both wood pu lp  ( # 47 :  82 ,1 9 2 )  and 

p lumb ing  and h e a t i n g  equ ipment  ( #94 :  87 ,256 )  l o s e  t h e i r



o u t p u t  v a r i a b l e s  because o f  the  RISING-cos t  c o n s t r a i n t s *  bu t  

the l os s  of  f i t  t h e re b y  i s  s m a l l .  In two cases ,  b a t t e r i e s  

(#129 :  90 ,311 )  and bank ing  (#165:  9 2 , 3 4 4 ) ,  the SLIM 

c o n s t r a i n t s  have been ad o p t e d ;  t he  c o s t  e l a s t i c i t i e s  l ay  

f u r t h e r  f rom the SLIM range than t he  o u tp u t  e l a s t i c i t y  i n  

each case ,  so t h a t  t o  b r i n g  the cos t  l ag  up d rove  t he  o u tp u t  

lag t o  z e r o * ,  w i t h  l i t t l e  l oss  i n  RBARSQ* (The dependent  

v a r i a b l e  i n  the case of  bank ing r e s t s  m i s t a k e n l y  on the 

index on mor tgage i n t e r e s t  r a t e s ,  a l t h o u g h  i t  a l s o  i n c l u d e s  

the s e r v i c e  charges  f o r  check ing  ac c o u n t s ,  bo th  t a ke n  f rom 

the Consumer P r i c e  Index p rogram*  Our e q u a t i o n  i s  

i r r e l e v a n t  t o  the  e x p l a n a t i o n  o f  an i n t e r e s t  r a t e * )  The l a s t  

t h r e e  e q u a t i o n s  i n  t h i s  c l a s s  a l l  were f i t t e d  i n  t h e i r  BASIC 

fo rm ,  and i t  can be c l a imed  t h a t  t hey  a l l  e x h i b i t ,  bes id es  

e x c e l l e n t  f i t s  which are not  a t t r i b u t a b l e  t o  t ia ie t r e n d s ,  

the d e s i r e d  s h o r t - r u n  and l o n g - r u n  p r o p e r t i e s  o f  t h e  o u t p u t  

l a g *  The c a m e l ' s  hump has t u r n e d  s n a k e - l i k e  i n  t he  e q u a t i o n  

f o r  meta l  b a r r e l s  ( # 9 3 :  8 7 , 2 5 5 ) ;  t he  co s t  lag f o r  

p r e - f a b r i c a t e d  meta l  s t r u c t u r e s  (#95:  87 ,25 8 )  i s  a “ h i g h  

f l y e r " ;  and as co u ld  be e x p e c te d ,  the e q u a t i o n  f o r  

" o w n e r - o c c u p ie d  d w e l l i n g s "  (#167 :  93 ,347 )  i s  w i l d *

Class 13 (page 96) i s  the  one whi ch  f u l f i l l s  ou r  

e x p e c t a t i o n s  of  f u l l  p a s s - t h r o u g h  f o r  c o s t s  and an o u t p u t  

l ag s  which g e n e r a te s  c o n s t a n t  r e t u r n s  t o  s c a l e *  

U n f o r t u n a t e l y ,  o n l y  two e q u a t i o n s  f e l l  i n t o  i t *  Both have 

e x c e l l e n t  e x p l a n a t o r y  power .  - The e q u a t i o n  f o r  p i p e  

f a b r i c a t o r s  (#100 :  8 7 , 2 6 6 )  i s  used w i t h o u t  c o n s t r a i n t s *  I t s
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c o s t  Lag r i d e s  a r o l l e r  c o a s t e r *  f o r  wh i ch  we have no 

i n t e r p r e t a t i o n ,  and i t s  o u t p u t  v a r i a b l e  ge t s  o n l y  the 

weakest  r esponse .  The e q u a t i o n  f o r  the m a n u f a c t u r e r s  o f  

x - r a y  equ ipment  (#131 :  90 ,314)  has b e t t e r  c h a r a c t e r i s t i c s *  

BASIG produces o n l y  a sma l l  o v e r - s h o o t  i n  the  cos t  l ag and 

the o u t p u t  lag r i s e s  t o  a modest h e i g h t ,  though i t  t akes  

s i x t e e n  months t o  r each the t u r n i n g  p o i n t .  Both these 

e q u a t i o n s  w i l l  s i m u l a t e  p r i c e s  so t h a t  n o t h i n g  i s  adoed t o  

the e x i s t i n g  s t i m u l u s  t o  i n f l a t i o n .  Costs w i l l  be 

t r a n s m i t t e d  but  not  augmented w h i l e  t he  g row th  i n  o u t p u t  

w i l l  add t o  p r i c e  t e m p o r a r i l y ,  but  t h e  e f f e c t  w i l l  be gone 

by the end o f  two y e a r s .

The f i v e  e q u a t i o n s  in Class 14 (page 96) pass t h ro ug h  

more than 100% of  any i n c r e a s e  i n  c o s t .  That  f o r  ammun i t i on  

( P 21:  79 ,147 )  i s  q u i t e  c l ose  to the e q u a t i o n s  i n  t he  c l a s s s  

j u s t  d i s c u s s e d .  The c o n s t r a i n t s  were a p p l i e d  i n  o r d e r  t o  

f o r c e  p o s i t i v e  the f i r s t  few w e i gh t s  i n  the co s t  l ag  o f  the  

BASIC e s t i m a t e s ,  which are  no t  shown but  wh i ch were 

n e g a t i v e .  The c o n s t r a i n t s  had l i t t l e  o t h e r  e f f e c t .  The 

o n l y  one o f  the f i v e  wh i ch  f a i l e d  t o  do b e t t e r  than  a s im p le  

t i m e - t r e n d  was the e q u a t i o n  f o r  p e s t i c i d e s  (#60 :  8 3 , 2 0 5 ) .  

L i k e  am m un i t i o n ,  t h e  o u t p u t  v a r i a b l e  t ends  t o  be 

i n c o n s e q u e n t i a l .  The SLIM c o n s t r a i n t s  g r e a t l y  reduced the 

e s t i m a t e d  c o s t  e l a s t i c i t y  w i t h  o n l y  a modest  l o s s  i n  the 

f i t *  U n c o n s t r a i n e d ,  each o f  the two l ags  was t o o  a c t i v e .  

The e q u a t i o n  f o r  a b r a s i v e s  and o t h e r  m i n e r a l  p r o d u c t s  ( # 8 2 :  

fc6,24C) produced a good f i t  f o r  t h e  BASIC fo r m ,  bu t  t he
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o u t p u t  v a r i a b l e ' s  lag was n e g a t i v e  f rom the  f i r s t  month .  

BASIQ y i e l d e d  a lmo s t  t h e  same e l a s t i c i t y ,  but  f o r c e d  the tag 

to  be p o s i t i v e .  Lead (#85 :  86*245)  g i v e s  the most 

s a t i s f y i n g  r e s u l t  o f  t h e  c l a s s .  I t s  o u t p u t  lag i s  a c a m e l ' s  

hump and i t s  f i t  i s  e x c e l l e n t .  I t s  c o s t  l ag  s t a r t s  o f f  

i m m e d i a te l y  w i t h  a v a l u e  n e a r l y  h a l f  o f  i t s  f i n a l  l e v e l ; i t  

o v e r - s h o o t s .  The e q u a t i o n  f o r  copper  w i r e  (#90 : 86,251 ) i s  

q u i t e  s i m i l a r ,  oown to  the way t he  BASIC e s t i m a t i o n  o f  the 

o u tp u t  lag be g i ns  w i t h  n e g a t i v e  v a l u e s .  A l l  f i v e  of  these  

e q u a t i o n s  w i l l  a g g r a v a t e  any s i m u l a t e d  i n f l a t i o n .

The l a s t  c l a s s  w i t h  ou tp u t  e l a s t i c i t i e s  near  z e r o ,

Class 15 (page 9 6 ) ,  c o n t a i n s  two e q u a t i o n s ,  bo th us i ng  the!
RISING e s t i m a t e s ,  and both w i t h  c o s t  e l a s t i c i t i e s  

c o n s t r a i n e d  by the  upper  l i m i t .  I n  t he  case o f  g r a i n  ( # 5 :  

7 8 , 1 3 3 ) ,  the o u t p u t  p l a y s  no r o l e  w h a t s o e v e r .  Th i s  i s  

h a r d l y  s u r p r i s i n g ,  s i n c e  the da ta  are  i n t e r p o l a t e d  annua l  

s e r i e s  which cou ld  not  y i e l d  any i n f o r m a t i o n  about  t he  

s h o r t - r u n  b e h a v i o r .  In f a c t ,  t he  o u t p u t  o f  g r a i n  i s  an 

annua l  phenomenon, w h i l e  the f l u c t u a t i o n  i n  i t s  p r i c e  i s  

observed i n  the  m ar ke t s  f o r  wheat ,  c o r n ,  and .soy  f u t u r e s .  

The m i ss i n g  hump i s  t o  be e x p e c te d .  The sum o f  z e r o  t e l l s  

us t h a t  g r a i n  i s  grown a c c o r d i n g  t o  c o n s t a n t  r e t u r n s  t o  

s c a l e .  The t a n n i n g  i n d u s t r y  (#75 :  8 5 *2 3 0 ) *  on t h e  o t h e r  

hand,  responds s t r o n g l y  i n  the s h o r t  run t o  r i s i n g  o u t p u t *  

U n c o n s t r a i n e d *  the  e s t i m a t e s  are w i l d *  The BASIQ 

c o n s t r a i n t s  f l i p  t he  o u t p u t  e l a s t i c i t y  f rom .62 t o  - * 2 1  

w h i l e  r e du c in g  the RBARSQ o n l y  f o u r  p o i n t s .  RISING t r i m s
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a n o th e r  f o u r  p o i n t s  f rom the f i t  t o  g i v e  us an e q u a t i o n  w i t h  

no l o n g - r u n  e f f e c t  due to o u t p u t *

The e i g h t  i n d u s t r i e s  i n  Class 16 (page 9 7 ) ,  l i k e  a l l  

o f  the r e s t ,  w i l l  be s i m u l a t e d  w i t h  e q u a t i o n s  hav ing  o u t p u t  

e l a s t i c i t i e s  g r e a t e r  than *05 and t h e r e f o r e  i m p l y i n g  

i n c r e a s i n g  c o s t s  and d e c r e a s i n g  r e t u r n s  t o  s c a l e *  The 

e q u a t i o n  f o r  s u l p h u r  and po tash mines (#17 :  79 ,145 )  y i e l d s  a 

c o m p a r a t i v e l y  h i gh  RBARSQ when u n c o n s t r a i n e d ,  bu t  the  

n e g a t i v e  e l a s t i c i t y  on cos t  i s  u n a c c e p t a b l e .  The 

c o n s t r a i n t s  d r i v e  the RBARSQ f rom .71 to . 1 9 ,  bu t  ach iev es  

reasonab le  e l a s t i c i t i e s .  I t  i s  obv io us  t h a t  t he  f e a t u r e  of  

the da ta  l e a d i n g  to the n e g a t i v e  cos t  e l a s t i c i t y  i s  s t i l l  

a c t i v e  i n  the n e g a t i v e  we igh ts  d u r i n g  t h e  f i r s t  f o u r  months .  

SLIKer  c o n s t r a i n t s  c o u l d  not  cu re  t h i s  d i p ,  and the  BASIQ 

fornrt t as  ad op t ed ;  t he  o u t p u t  l ag  has a t a l l  c a m e l ' s  hump. 

The e q u a t i o n  f o r  s o f t  d r i n k s  (#31 :  80 ,163)  f i t s  the  da ta  

w e l l ,  and a l t h o u g h  t he  BASIC c o n s t r a i n t s  w i l l  be used,  t he y  

make l i t t l e  d i f f e r e n c e  to t he  r e s u l t s .  There i s  

l e s s - t h a n - f u I I  p a s s - t h r o u g h  o f  c o s t s ,  a s t r o n g  s h o r t - r u n  

response to  o u t p u t ,  and l o n g - r u n  d e c r e a s i n g  r e t u r n s  t o  

s c a l e .  The m i l l w o r k  e q u a t i o n  (#43 :  82 ,18 4 )  shows a ve ry  

q u i c k  response to changes i n  o u t p u t  which i s  comp le te  a f t e r  

e i g h t  months .  The c o n s t r a i n t s  have e f f e c t e d  a t r a d e - o f f  

between the l o n g - r u n  impac t  o f  the  two v a r i a b l e s  w i t h  L i t t l e  

change i n  the  f i t ,  wh i ch  i s  e x c e l l e n t .  The e q u a t i o n  f o r  

househo ld  f u r n i t u r e  g i v e s  a good f i t .  The o u t p u t  l ag 

i n s i s t s  on m i l d l y  n e g a t i v e  va lues  i n  t h e  f i r s t  y e a r ,  bu t



FO RECASTING PRICES 70

t h e y  are bes t  t ho ug h t  o f  as z e r o ,  so t h a t  t he  l ag  says the  

response does no t  a r i s e  u n t i l  a f u l l  ye a r  a f t e r  t h e  change 

i n  o u t p u t ;  t hen  i t  accumulates  q u i c k l y  to  a r a t h e r  h i gh  

f i g u r e  o f  . 2 3 .  The c o s t  lag r i s e s  s t e a d i l y  t o  t he  l ower  

c o n s t r a i n t .  The thousands  o f  p l a s t i c s  p r o d u c t s  ( #74 :  

£5 ,227 )  p r es en t  the  same prob lem as I n d u s t r y  17,  j u s t  

m e n t i on ed .  The c o n s t r a i n t s  are r e q u i r e d  i n  o r d e r  to  ge t  a 

r eason ab le  e l a s t i c i t y  on c o s t ,  but  t he  c o s t  lag d i p s  

n e g a t i v e  and SLIM w i l l  not  cure  i t .  The o u t p u t  l ag  t r a c e s  a 

modest hump, w i t h  a f i n a l  f i g u r e  a lmos t  t h e  same as soap 

(# 67 :  £ 4 , 2 1 7 ) ,  luggage (#7 7 :  8 5 , 2 3 2 ) ,  and t o y s  (#148 :  

9 1 , 3 2 6 ) .  Engines ( # 1 0 2 :  £7 ,268)  i s  a h e a v i l y  c a p i t a l i z e d  

i n d u s t r y  which would no t  l i k e l y  o p e r a te  at  c o n s t a n t  r e t u r n s  

to s c a l e .  Our e q u a t i o n  f o r  i t  says a l s o  t h a t  c o s t s  are  no t  

f u l l y  passed t h ro u g h *  The c o n s t r a i n t s  a re  a p p l i e d  t o  l i f t  

the cos t  e l a s t i c i t y  f r om .71 to . 7 5 ,  w i t h  l i t t l e  e f f e c t  on 

the o t h e r  c h a r a c t e r i s t i c s  o f  t he  e q u a t i o n .  T y p e w r i t e r s  

( #115 :  59 ,28 8 )  i s  a n o th e r  case w i t h  a n e g a t i v e  d i p  i n  the 

c o s t  lag which SLI^  does not  c u r e .  The c o n s t r a i n t s  l i f t  t he  

c o s t  e l a s t i c i t y  n o t a b l y ,  and the o u t p u t  e l a s t i c i t y ,  l i t t l e  

a f f e c t e d ,  i s  h i g h ;  the f i t  appears t o  be e x c e l l e n t ,  bu t  the 

RTSQ shows t h a t  i t  i s  p a r t l y  due t o  a t ime  t r e n d  i n  t he  

p r i c e .  Our e q u a t i o n  draws reason ab le  e l a s t i c i t i e s  f rom the 

consumer p r i c e  i ndex  f o r  passenger  r a i l  f a r e s  (#151 :  91 , 33 2 )  

w i t h o u t  c o n s t r a i n t s ,  a l t h o u g h  BASIQ i s  the e s t i m a t e  we w i l l  

us e .  The SLIMer range cos ts  us so l i t t l e  i n  f i t  as t o  

suggest  t h a t  bo th  e l a s t i c i t i e s  may be c l o s e r  t o  t h e i r
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" i d e a l "  va l u es  than we assume* The o u tp u t  lag i s  s low to  

b e g i n ,  l i k e  t h a t  f o r  f u r n i t u r e ;  t h a t  r a i l r o a d s  appear  t o  

ope ra te  i n  a range o f  r i s i n g  cos t s  i s  no t  s u r p r i s i n g ,  once 

we r e c a l l  t h a t  the l a rge  cos t  f i x e d  in  t r a c k  i s  exc luded  

f rom the cos t  v a r i a b l e  and t h a t  the i n d u s t r y ' s  l a b o r ,  the  

c o s t  o f  which i s  i n c l u d e d ,  i s  h i g h l y  u n i o n i z e d *

The dozen i n d u s t r i e s  o f  Class 17 (page 9 7 ) ,  l i k e  the 

p r e v i o u s  e i g h t ,  e x h i b i t  r i s i n g  cos t s  and l e s s - t h a n - f u l l  

p a s s - t h r o u g h  o f  cos t  i n c r e a s e s ,  and t he y  i n c l u d e  s i x  o f  the  

l a r g e s t  i n d u s t r i e s  i n  the  s t u a y .  The RBARSQ's are g e n e r a l l y  

q u i t e  h i g h ,  though o n l y  h a l f  get  t h e i r  good f i t s  w i t h o u t  the  

h e l p  o f  a t ime t r e n d *  A c h a r a c t e r i s t i c  f e a t u r e  i s  a 

d r a g g in g  lag on o u t p u t ,  such as i n  t he  e q u a t i o n  f o r  raw m i l k  

( # 1 :  75,126.) • Here the RTSQ i s  *19 when t he  e q u a t i o n  i s  f i t  

w i t h o u t  c o n s t r a i n t s ,  but  the  ou tp u t  e l a s t i c i t y  i s  ve r y  

s t r a n g e *  The p l o t  i s  no t  i n c l u d e d  t o  be seen by t h e  r e a d e r ,  

but  i t  t akes  a s t r o n g l y  n e g a t i v e  course down t o  - 1 * 3  i n  the 

e i g h t h  month,  and then r i s e s  back up t o  zero  and f i n i s h e s ,  

as can be seen i n  Table 5,  at  +*40*  The BASIQ e s t i m a t e  

c o n t r o l s  t h i s  lag w i t h o u t  r e q u i r i n g  a n o t a b l y  d i f f e r e n t  lag 

on c o s t ,  and w i t h  o n l y  a modest l oss  i n  the RBARSQ* But  the  

o u tp u t  l ag s t i l l  d i p s  n e g a t i v e .  SLIM c o n s t r a i n t s  makes o n l y  

a i rodest  improvement  and was adopted because i t  moved the 

e l a s t i c i t i e s  c l o s e r  to  our  i d e a l  va lues  w i t h o u t  a l oss  i n  

e x p l a n a t o r y  power .  S i x  o t h e r  e q u a t i o n s  share  most o f  t hese  

c h a r a c t e r i s t i c s  w i t h  t h a t  f o r  raw m i l k :  l i v e s t o c k  (# 3 :  

78 , 130) ,  c rude o i l  ( #1 5 :  7 9 , 1 4 1 ) ,  meat Of  23:  7 9 , 1 5 0 ) *
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c i g a r e t t e s  (# 34 :  8 1 , 1 6 9 ) ,  o f f i c e  f u r n i t u r e  (#46 :  82 *1 90 ) *  

and hardware (#9 8 :  8 7 , 2 6 2 ) *  T o g e t h e r ,  t hey  i n c l u d e  a t h i r d  

of  a l l  cases i n  which SLIM c o n s t r a i n t s  were p r e f e r r e d *  A l l  

s u f f e r  f rom o u t p u t  l ags  t h a t  want t o  make o u t p u t  a measure 

of  s u p p l y ,  t h a t  i s ,  w i t h  a n e g a t i v e  d i r e c t i o n *  The f i t  f o r  

t h r e e  i s  good,  f o r  c i g a r e t t e s  i t  i s  modes t ;  f o r  l i v e s t o c k ,  

n e a r l y  n o n - e x i s t e n t ;  and f o r  o i l ,  abysmal *  Gas u t i l i t i e s  

are a l s o  i n  tfce same c a t e g o r y ,  d i f f e r i n g  o n l y  i n  t h a t  the  

SLIP' e s t i m a t i o n  f l i p s  t he  o u t p u t  lag o v e r ,  so t h a t  i t  a c t s  

l i k e  a measure of  demand* Judg ing  by t he  sma l l  r e d u c t i o n  i n 

RBARSG, the u n c o n s t r a i n e d  v e r s i o n  might  j u s t  as w e l l  have 

s a i d  the same t h i n g .  Clay mines (#1 6 :  79 ,14 4 )  and b r i c k s  

(#79 :  85 ,236 )  are bo th  found i n  t h i s  c l a s s .  T h e i r  

s n a k e - l i k e  l ags  on o u t p u t  d i f f e r  i n  t h a t  t h e  one f o r  the  

mines takes  or. n e g a t i v e  va lu es  w h i l e  t he  o t h e r  does n o t .  

The f i n a l  v a l u es  are c l o s e ,  as are the  f i t s  and the  shape o f  

the cos t  l a g s .  Only two out  of  t he  tw e l v e  have o u t p u t  l ags  

w i t h  camel -humps.  L i g h t s  ( #124 :  90 ,30 3 )  t u r n e d  up n e g a t i v e  

va lues  i n  the e a r l y  months o f  t h e  o u t p u t  l a g ,  bu t  t he  BASIQ 

c o n s t r a i n t s  f i x e d  i t .  F l o u r  (#26 :  80 ,156)  o f f e r s  the  

p r e t t i e s t  p i c t u r e  of  t h e  l o t .  M i l k ,  l i v e s t o c k ,  o i l ,  meat ,  

f l o u r ,  c i g a r e t t e s ,  and gas are  a l l  l a r g e  i n d u s t r i e s .  Our 

s i m u l a t i o n s  w i l l  i n c o r p o r a t e  the  l esson  l e a rn e d  by 

r e g r e s s i o n  a n a l y s i s  f rom the  h i s t o r y ,  t h a t  t hese  i n d u s t r i e s  

f a i l  t o  pass a long  c o s t  i n c r e a s e s  but  t h a t  t h e i r  p r i c e s  r i s e  

w i t h  o u t p u t  *

Four  o f  the  s i x  e q u a t i o n s  i n  Class 18 (page 97)  were
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e s t i m a t e d  by BASIC, our  u n c o n s t r a i n e d  f o r m .  A l l  o f  them 

have e x c e l l e n t  RBARSQ's , s t r o n g l y  r i s i n g  c o s t s ,  and 100% 

p a s s - t h r o u g h .  A i r l i n e s '  e q u a t i o n  be longs  t o  t he  group of  

s u p p l y - o r i e n t e d  o u t p u t  lags l i k e  raw m i l k ;  t he  c o n s t r a i n t s  

cannot  f i x  i t .  Sheets and t o w e l s  ( #40 :  8 1 , 1 7 9 ) ,  cans (#92 :  

fc6»253),  s t amp ings  (#97 :  8 7 , 2 6 1 ) ,  e l e v a t o r s  ( # 10 5 :  8 8 , 2 7 4 ) ,  

and pumps (#110 :  8 8 , 2 8 0 )  have o u t p u t  l ag s  which move q u i c k l y  

toward t h e i r  f i n a l  l e v e l s .  In o n l y  two o f  the  s i x  does the 

c o s t  lag o v e r - s h o o t  i t s  l o n g - r u n  e l a s t i c i t y .

Class 19 (page 98 )  c o n ta i n s  t h r e e  more i n d u s t r i e s  i n  

which SLIM e s t i m a t e s  were chosen.  Conver ted  p a p e r ( # 4 9 :  

83 ,196 )  be longs  w i t h  raw m i l k ,  but  the  e q u a t i o n  f o r  movies 

(#174 :  93 ,355 )  s u f f e r s  f rom the o p p o s i t e  p r ob le m .  The 

o u t p u t  e l a s t i c i t y  r i s e s  to 2 .9 9 ,  u n c o n s t r a i n e d *  I f  t he  

RBARSQ had no t  i n d i c a t e d  t h a t  t he  SLIM v e r s i o n  i s  j u s t  as 

e x p l a n a t o r y  and the BAS IQ one,  we would have t aken  the 

o u t p u t  e l a s t i c i t y  to  be . 2 5 ;  i n s t e a d ,  t h i s  i s  the o n l y  

s e r v i c e  i n d u s t r y  f o r  wh i ch  t h a t  i s  no t  t r u e .  F r u i t s  and 

v e g e t a b l e s  ( # 7 :  78 ,13 4 )  has a t r u e  cam e l ' s  hump w i t h  or  

w i t h o u t  the c o n s t r a i n t s ,  but  the e l a s t i c i t i e s  are  no t  w i t h i n  

bounds t o  b e g i n  w i t h ;  a g a i n ,  the  SLIM f i t  i s  a lmo s t  as good 

as the BASIQ f i t .  Canned f ood  (#25:  8 0 , 1 5 5 ) ,  b read (#2 7 :  

80,  157) and s t e e l  (# 83 : 8 6 , 2 4 2 ) ,  be s i des  be ing  3 11 v e r y  

l a r g e  i n d u s t r i e s ,  have cost  l ags  t h a t  r i s e  l i k e  a r rows  t o  

g e ne r a te  more than  1C0% p a s s - t h r o u g h  o f  c o s t s ,  and c r e e p i n g ,  

c r a w l i n g  o u t p u t  l ags  w i t h  mo de s t l y  r i s i n g  c o s t s ;  t h e i r  f i t s  

are good.  F i n a l l y ,  i n  the case o f  s p r i n g s  (# 10 1 :  8 7 , 2 6 7 ) ,
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the e l a s t i c i t i e s  are i m p e rv i o u s  t o  our  c o n s t r a i n t s *  and so 

i s  the n e g a t i v e  w r i n k l e  a t  t he  b e g i n n i n g  o f  the  co s t  l a g *

Class 20 (page 98 )  i s  the l a s t  one i n  which t he  o u tp u t  

e l a s t i c i t y  i s  no t  c o n s t r a i n e d ;  the cos t  e l a s t i c i t y  i s  

a g a i n s t  i t s  upper  l i m i t .  Which are they?  M o s t l y  a se t  o f  

s t a p l e s *  sugar  (#2 8:  8 0 * 1 5 8 ) ,  f a b r i c  ( #35 :  8 1 * 1 7 1 ) ,  

t u r p e n t i n e  (#61 :  83 ,ZC6 ) ,  molded and foam ru b b e r  p r o d u c t s  

(#7 3 : 85 , 226 ) ,  g l a s s  (# 78 : 85 , 2 3 4 ) ,  p o t t e r y  ( #80 :  8 5 , 2 3 7 ) ,  

and l o c o m o t i v e s  (# 13 8 :  9 1 , 3 1 7 ) .  Only r ubbe r  p r e s e n t s  a 

s l i g h t  prob lem w i t h  n e g a t i v e  v a l u e s .  Sugar and f a b r i c  are 

r e a l  came ls .  The o t h e r  f o u r  have seda te  o u t p u t  t a g s ,  w h i l e  

a l l  except  l o c o m o t i v e s  have k i n k y  cost  l a g s .  None has an 

RBARSQ below 80%, bu t  sugar  and t u r p e n t i n e  have RTSQ's i n  

the ne ighbo rhood  o f  65%. The whole se t  w i l l  c o n t r i b u t e  t o  

a n y  i n f l a t i o n a r y  t e n d e n c i e s *

Class  21 (page 98) i s  a t r u l y  r i d i c u l o u s  one*  These 

e q u a t i o n s  are b r o u g h t  t o g e t h e r  by t h e i r  s t e e p l y  r i s i n g  c os t s  

and f a l l i n g  p r o f i t  m a r g i n s .  But o f  the  e q i g h t  e q u a t i o n s *  

o n l y  one pe r f o rm s  b e t t e r  than a t ime  t r e n d *  That  i s  candy 

(#29 :  8 0 , 1 5 9 ) ,  whose s l i g h t  d i p  n e g a t i v e  i s  t he  remnant  of  

the gorge t h a t  was f i l l e d  i n  by the c o n s t r a i n t s .  The case 

o f  e l e c t r o n i c  components i s  c l e a r l y  s p e c i a l *  The e q u a t i o n  

g i v e s  a good f i t  w i t h  an o u tp u t  e l a s t i c i t y  o f  near  ze ro  and 

a cos t  lag which passes a l ong  o n l y  19% o f  i n c r e a s e s  i n  c o s t *  

For the s i m u l a t i o n s  we want a decent  p a s s - t h r o u g h ,  so we 

f o r c e  the  c o s t  l ag to sum to  *75*  S t range t o  say*  t h a t  

f o r c e s  the o u t p u t  e l a s t i c i t y  a g a i n s t  i t s  u j jger  l i m i t *  The
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c o n s t r a i n t s  work on the two e l a s t i c i t i e s  o f  the  e q u a t i o n  f o r  

busses (#152 :  92 ,3 3 4 )  in. a s i m i l a r  way. The rem a i n i n g  

e q u a t i o n s  can a l l  be c h a r a c t e r i z e d  as f o l l o w s :  

u n c o n s t r a i n e d ,  the cos t  e l a s t i c i t y  i s  t o o  low and t he  o u t p u t  

e l a s t i c i t y  i s  t oo  h i g h ;  t he  c o n s t r a i n t s  t r a d e  t h e  one f o r  

the o t h e r .  For sma l l  arms (#22:  79 , 14 8 )  and t o o l s  and d i e s  

(#1C?:  8 8 , 2 7 5 ) ,  the t r a d e - o f f  d i d  no t  a f f e c t  the  f i t  ve r y  

much; f o r  z i nc  (#86 :  8 6 , 2 4 6 ) ,  r e co rds  (#126:  90 ,30 7 )  and 

wa te r  u t i l i t i e s  (#162 :  92 ,T4 2 ) ,  the f i t s  grew much worse .

Two e q u a t i o n s  ac h i eve  good f i t s  w i t h  u n c o n s t r i a n e d  

c o s t  l a g s ,  and c o n s t i t u t e  Class 22 (page 9 8 ) .  In  t he  case 

o f  r r i l k  and i ce  cream ( f t24:  80,  15 2 ) ,  t he  l ag  on o u t p u t  has a 

n e g a t i v e  p o r t i o n  which our c o n s t r a i n t s  w i l l  no t  r e v e r s e .  

Farir mach ine ry  ( #103 :  88 ,271)  uses an e q u a t i o n  f i t  

a l t o g e t h e r  w i t h o u t  c o n s t r a i n t ,  even though the  o u t p u t  lag 

sums to  . 2 6 ;  t h i s  i s  the one e x c e p t i o n  t o  our  r u l e s .  Both 

these i n d u s t r i e s  are c h a r a c t e r i z e d  by t h e i r  e q u a t i o n s  as 

o p e r a t i n g  on the r i s i n g  p o r t i o n s  o f  t h e i r  l o n g - r u n  average 

c o s t  cu rves  and s u f f e r i n g  a d e c l i n i n g  p r o f i t  share  s i n c e  

c o s t  i n c r e a s e s  have not  been passed t h r o u g h  t o  p r i c e .

F i ve  i n d u s t r i e s ,  Class 23 (page 9 9 ) ,  have f u l l - c o s t  

p r i c i n g ,  among these f i v e  c l a s s e s  w i t h  the h i gh  o u t p u t  

e l a s t i c i t i e s .  The l ags  i n  t he  e q u a t i o n  f o r  c o t t o n  (# 4 :  

78 ,13 1 )  have a reasonab le  shape,  once t h e  BASIQ c o n s t r a i n t s  

are a p p l i e d ;  the f i t  i s q u i t e  p o o r .  The u n c o n s t r a i n e d  

e q u a t i o n  f o r  a p p a r e l  ( # 3 9 :  81 ,17 8 )  p roduces  an e s t i m a t e  o f  

the o u t p u t  e l a s t i c i t y  of  . 3 5 .  The BASIQ v e r s i o n  d i p s
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n e g a t i v e *  and a g a i n ,  t h e  SLIMer l i m i t s  do no t  h e l p ;  a good 

measure of  the e x c e l l e n t  RBARSQ i s  a t t r i b u t a b l e  t o  t he  t ime  

t r e n d *  P a i n t s  (#68 :  8 4 ,2 2 0 )  w i l l  be s i m u l a t e d  w i t h  the 

BASIC, u n c o n s t r a i n e d  e s t i m a t e s .  The e q u a t i o n  f o r  t i n ,  

t i t a n i u m ,  the p r e c i o u s  m e ta l s ,  et  c e t e r a  (#8 8 :  86 ,250 )  has a 

modest  f i t  and a k i n k y  cost  l a g ,  but  i t s  o u t p u t  l ag  e x h i b i t s  

the s t r o n g  s h o r t - r u n  response f o l l o w e d  by a s m a l l e r  l o n g - r u n  

e l a s t i c i t y .  C o n s t r u c t i o n  mach ine ry  ends up w i t h  an e q u a t i o n  

embodying a s m a l l e r  o u t p u t  e l a s t i c i t y  t ha n  t h a t  o f  the 

u n c o n s t r a i n e d  e s t i m a t e ,  bu t  the f i t  i s  h a r d l y  a f f e c t e d .  For 

the s t r a n g e  h a i t u s  i n  the  r i s e  o f  the cos t  lag i s  we have no 

ex p lana t i  o n •

Class 24 (page 99) w i t h  f o u r  i n d u s t r i e s  c o n s i s t s  o f  

those  have r e g u l a r l y  been ab le  to  mark up p r i c e  more than  

the i n c r e a s e  i n  c o s t s ,  ^nd add t o  the  margin o f  p r o f i t  pe r  

u n i t  o f  o u t p u t .  Shoes (#76:  85 ,231 )  has an e q u a t i o n  whi ch 

t ends  t oward  a very  h i g h  cos t  e l a s t i c i t y .  Once c o n s t r a i n e d ,  

i t  c raw l s  a l ong  a t  zero  l i k e  a crab f o r  the f i r s t  y e a r ;  the 

good RBARSQ i n c l u d e s  a modicum o f  h e lp  f rom a t i m e  t r e n d .  

The measures o f  f i t  are even b e t t e r  f o r  s p e c i a l - i n d u s t r y  

mach ine ry  ( #109 :  8 8 , 2 7 8 ) ,  which makes mach ine ry  f o r  food 

p r o c e s s i n g ,  t e x t i l e s ,  p a p e r ,  p r i n t i n g ,  and many o t h e r  

i n d u s t r i e s .  The co s t  lag s t a r t s  s l o w l y ,  and t h e  mon th l y  

i n c r e m e n ts  d i e  o u t ;  but  the  same can u n f o r t u n a t e l y  be sa i d  

f o r  the  o u t p u t  l a g ,  wh i ch  i s  t h e r e f o r e  m i s s i n g  i t s  camel^s  

hump. The o u t p u t  l ag f o r  c l u t c h e s  (#112 :  8 8 t2 8 3 )  i s  q u i t e  

s i m i l a r ,  bu t  the  cos t  lag i s  r i s i n g  more s h a r p l y  a t  t he  end



t han  at  the  b e g i n n i n g ,  due t o  ou r  f o r c i n g  the e q u a t i o n  t o  

y i e l d  a h i g h e r  co s t  e l a s t i c i t y  as a compensat i on  f o r  a l ower  

o u t p u t  e l a s t i c i t y *  The RTSQ i s  not  n e a r l y  so good as t he  

RBARSQ, i n d i c a t i n g  a s i g n i f i c a n t  t i m e  t r e n d #  The 

g o o d n e s s - o f - f i t  measures f o r  spark  p l u g s  and d i s t r i b u t o r s

(#130 :  90 ,313 )  i s  t h e  same as f o r  c l u t c h e s ,  and so i s  thet
n e c e s s i t y  t o  f o r c e  the cost  e l a s t i c i t y  up.  The r e s u l t i n g  lag 

on ou tpu t  has the o p p o s i t e  c u r v a t u r e .

The l a s t  of  ou r  t w e n t y - f i v e  c l a s s e s  c o n t a i n s  a b a k e r ' s  

dozen o f  e q u a t i o n s  wh i ch  w i l l  a l l  i n t e n s i f y  any s i m u l a t i o n s  

of i n f l a t i o n ;  t hey  a l l  mark up p r i c e  125% o f  t h e  i n c r e a s e  i n  

c o s t s  and t hey  a l l  r a i s e  p r i c e  i n  response t o .  g rowth  i n  

o u t p u t .  The f i t s  are q u i t e  good as measured by t h e  RBARSQ, 

but  eve ry  p r i c e  s e r i e s  has a marked t im e  t r e n d ,  so t h a t  the  

RTSQ's are  much l o w e r .  F ive of  the  t h i r t e e n  have camet-hump 

l ag s  on o u t p u t :  l umber  ( #41 :  8 2 , 1 8 1 ) ,  i n s u r a n c e  (#166 :  

9 2 , 3 4 5 ) ,  bu s i nes s  s e r v i c e s  (#171 :  9 3 , 3 5 3 ) ,  au to  r e p a i r  

(#1 73 : 9 3 , 3 5 4 ) ,  and med i ca l  s e r v i c e s  (#175 : 9 3 , 3 5 7 ) . .  Three 

have o u t p u t  tags w i t h  ups ide-down sha pe s :  i n d u s t r i a l  

p a t t e r n s  (#113 :  8 8 , 2 8 5 ) ,  machine shops (#117 :  8 9 , 2 9 2 ) ,  and 

l a u n d r i e s  (#170 :  9 3 , 3 5 1 ) .  The re m a i n i n g  f i v e  e q u a t i o n s  t u r n  

up p e d e s t r i a n  l ags on bo th  cos t  and o u t p u t .  I t  i s  t r u e  of  

a l l  e q u a t i o n s  i n  the  c l a s s  t h a t  t he  response in  the e a r t y  

months o f  the  co s t  l ag  is t he  l a r g e s t  o f  a l l ,  so t h a t  the  

l ag s  are q u i t e  s h o r t  i n  p r a c t i c e ;  t hese  i n d u s t r i e s  are  most 

s i g n i f i c a n t  i n  the economy,  coa l  (#14 :  7 9 , 1 4 0 ) ,  newspapers 

(#52 :  8 3 , 2 0 0 ) ,  and copper  ( #84 :  8 6 , 2 4 4 ) ,  a l s o  nu t s  and b o l t s
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( #9 6 :  87 ,25 9 )  and j e w e l r y  ( # 14 7 :  9 1 , 3 2 5 ) .



T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s

l n d Res t RPA RSG RTSG I n t e r c e p t Co s t O u t p u t

1 D a i r y  Farm P r o d u c t s BASIC .75 . 1 9 - . 3 3 . 8 6 . 4 0
BASIC! . 6 7 - . 0 5 - . 1 2 . 8 2 .25

*  SL IP . 6 6 - . 0 8 - . 0 6 . 9 0 . 1 0

2 P o u l t r y  and  Eggs BASIC .6 3 . 6 4 1 . 3 0 . 3 6 - . 5 5
PASI& . 4 0 .41 . 6 0 . 7 6 - . 2 5

* f; I  S IN6 . 3 3 . 3 4 . 4 0 . 7 5 • . 0 0

3 Mea t  A n i m a l s ,  Oth L i v e s  t k BASIC . 8 7 . 7 5 - . 2 5 . 7 1 .73
BASIQ .6 5 . 3 0 .01 . 81 .25

* s u r . 5 9 . 1 9 .0 4 . 9 0 . . 1 0

4 C o t t o n BASIC . 4 8 . 4 8 -1  . 4 9 1 . 0 3 1 .1 5
* BASIQ . 2 3 . 2 0 - . 0 2 . 9 5 .25

5 Gra i n s BASIC . 7 3 . 7 3 . 15 2 . 8 6 - 2 . 1 6
BASIQ .43 . 4 0 . 05 1 . 2 5 - . 2 5

* R ISING . 4 0 . 3 6 - . 1 7 1 . 2 5 .00

7 F r u i t y V e g e t a b l e s y Oth Crops BASIC . 83 . 7 2 - . 2 0 1 . 4 6 - . 3 7
BASIQ . 7 6 . 6 0 - . 3 5 1 . 2 5 .1 3

- * SLIM .7 3 . 5 4 - . 1 7 1 . 1 0 .1 0

11 I r o n  Ores BASIC . 0 9 - . 2 4 1 . 1 8 - . 1 2 - . 0 3
BASIG - . 9 9 - . 9 9 . 5 4 . 7 5 - . 2 5

*  SLIM - . 9 9 - . 9 9 . 24 . 9 0 - . 1 0
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T a b l e  5 *  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd B e s t RBA RSQ RTSQ I n t e r c e p t C o s t O u t p u t

13 O t h e r  N o n - f e r r o u s  Ores BASIC .15 . 0 2 1 .51 - 1 . 4 8 . 4 3
bASIQ - . 0 9 - . 2 6 .11 . 7 5 - . 2 0

* RISING - . 1 1 - . 2 9 - . 0 9 . 7 5 .0 0

14 C o a l  M i n i n g BASIC . 92 .81 - 2 . 0 7 3 . 0 9 .05
* BASIQ .61 .11 - . 3 2 1 . 2 5 .25

15 Cr u de  P e t r o l e u m *  N a t .  Gas B A S I C . . 6 0 . 3 2 .3 2 . 0 5 .75
BASIQ - . 9 9 - . 9 9 - . 2 1 . 7 5 .25

* SLIM - . 9 9 - . 9 9 - . 2 8  . . 9 0 . 10

16 S t o n e  and C l a y  M i n i n g * BASIC .99 . 9 6 .11 . 7 9 . 12
BASIQ .99 . 9 6 .11 . 8 0 .12
SLIM .99 . 9 3 .05 . 9 0 . 07

17 C h e m i c a l  F e r t i l i z e r  M i n i n g BASIC .71 . 54 .5 6 - . 3 0 .7 0
* BASIQ .19 - . 3 0 .05 . 7 5 . 0 9

SLIM .03 - . 5 5 - . 0 2 . 9 0 - . 0 1

21 A m m u n i t i o n BASIC .96 .7 6 - . 0 1 1 . 0 5 .01
* BASIQ .96 . 7 ? - . 0 2 1 . 0 7 .01

22 O t h e r  O r d n a n c e BASIC .92 - . 0 2 . 04 . 5 8 .4 7
* BASIQ .77 - . 9 9 - . 0 1 . 7 5 .25

23 Meat  P r o d u c t s BASIC .95 . 8 9 .01

o00• . 14
* BASIQ .95

oGO• . 0 2 . 00 ■p
- . 15
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u i t s  ( c o n t i n u e d )

I n d  B e s t  RBARSQ RTSG I n t e r c e p t  C o s t  O u t p u t

24 D a i r y  P r o d u c t s BASIC . 99 . 9 3 - . 0 5 . 8 8 . 18
* BASIG . . 9 9 . 9 ? - . 1 3 . 8 9 .25

' SLIM .9? . 8 9 - . 0 4 . 9 5 .10

25 Canned and  F r o z e n  Foods * BASIC . 9 9 ’ . 9 4 - . 1 2 1 . 0 6 . 07

26 G r a i n  M i l l  P r o d u c t s BASIC .95 .91 . 0 6 . 6 6 .22
* BASIG .95 . 9 0 - . 0 7 . 8 0 . 2 0

27 B a k e r y  P r o d u c t s EASIC .9 9 . 9 4 - . 2 3 1 . 1 4 . 0 9
* BASIQ, . 99 .9 4 - . 2 4 1 . 1 5 . 1 0

28 Sugar BASIC .85 . 7 4 - . 8 2 1 . 8 7 - . 1 3
* BASIQ . 6 0 . 6 6 - . 4 5 1 . 2 5 .19

29 C o n f e c t i o n e r y  P r o d u c t s BASIC . 9 0 . 6 8 • 08 . 7 6 .25
* BASIQ . 8 9  . . 6 3 . 0 7 . 7 5 .25

SLIM .88 .61 . 04 . 9 0 .1 0

30 A l c o h o l i c  B e v e r a g e s BASIC . 99 . 9 6 . 5 9 . 5 0 - . 0 9
*  BASIQ . 9 7 . 8 8 . 4 9 . 7 5 - . 2 5

RISING . 37 - . 9 9 . 2 7 . 7 5 . 00

31 S o f t  D r i n k s  and  F l a v o r i n g s BASIC .95 - . 2 1 . 0 7 . 7 2 .12
*  BASIG .95 - . 2 1 . 05 . 7 5 .11

SLIM .95 - . 2 2 - . 0 5 . 9 0 .05

32 F a t s  and  O i l s BASIC . 8 8 .81 - . 1 1 1 . 2 1 - . 1 0
' * BASIQ . 8 7 . 8 0 - . 1 7 1 . 2 5 - . 0 9
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T a b l e  5*  Summary o l  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd B e s t RBA RSQ RTSQ I n t e r c e p t C o s t Ou tpu  t

33 Wise Food P r o d u c t s BASIC • 7P . 5 9 .12 1 . 1 6 - . 2 7
BASIQ . 77 .5? .14 1 . 1 2 - . 2 5

* RISING . 76 . 5 5 .25 . 7 9 .00

34 To ba cc o  P r o d u c t s BASIC . 97 . 7 0 . 06 . 9 0 .05
* e a s i u . 9 6 . 6 4 . 02 . 8 5 .14

SLIM . 96 . 6 3 .01 . 9 0 . 1 0

35 B r oa d  and N a r r o w  F a b r i c s BASIC . 95 . 9 3 - . 9 4 1 . 7 1 .2 3
* BASIQ . 9? .91 - . 4 3 1 . 2 5 .1 9

36 F l o o r  C o v e r i n g s BASIC . 9 0 . 6 3 . 6 0 . 5 6 - . 1 6
★ BASIQ' . 86 . 4 7 . 4 0 . 7 5 - . 1 8

RISING - . 4 3 - . 9 9 .2 7 . 7 5 . 0 0

37 M i s c  T e x t  i  l e s 6ASIC . 53 . 3 7 .44 . 5 1 . 0 0
* BASIQ . 5? . 3 5 . 1 8 . 7 5 . 0 0

38 K n i t t i n g BASIC . 8 7 . 6 6 .68 . 5 4 - . 2 3
* BASIQ . 83 . 5 7 . 4 6 . 7 5 - . 2 3

RISING - . 3 0 - . 9 9 .26 . 7 5 . 0 0

39 A p p a r e I BASIC . 94 . 6 9 - . 4 0 1 . 0 7 .35
* BASIQ .91 .51 - . 2 9 1 . 0 5 .25

SLIK . 83 . 1 2 - . 2 2 1 . 1 0 . 1 0

40 H o u s e h o l d  T e x t i l e s BASIC . 91 .81 - . 1 7 . 9 8 .18
* BASIQ .91 o 81 - . 2 0 1 . 0 1 . 18
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T a b l e  5*  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd B es t RBA RSQ RTSQ I n t e r c e p t Cos t Outpu t

41 Lumber  and Uood P r o d u c t s BASIC .57 .69 -1  . 4 2 2 . 4 6 .02
* BASIQ .71 . 3 2 - . 4 1 1 . 2 5 .25

SLIM .63 . 13 - . 1 1 1 . 1 0 . 10

42 Ven ee r  and P l y w o o d BASIC . 72 . 6 5 . 1 9 1 . 1 9 - . 3 7
BASIQ . 7 0 .6 3 . 28 1 . 0 1 - . 2 5

* R I SING .61 .51 . 3 4 . 7 5 . 00

43 M i l l w o r k  and Wood P r o d u c t s BASIC .99 .95 . 22 . 58 .22
* BASIQ .98 .9 ? . 1 3 . 7 5 .12

44 Wooden C o n t a i n e r s BASIC .98 . 8 4 . 5 3 . 6 8 - . 1 5
* BASIQ . 9 7 . 7 7 .31 . 7 9 - . 0 6

45 H o u s e h o l d  F u r n i t u r e BASIC .9 9 .91 . 1 0 . 6 4 . 28
+ BASIQ .9 9 . 8 9 . 04 . 7 5 . 23

S L I * . 9 7 . 7 8 . 0 0 . 9 0 . 10

46 O t h e r  F u r n i t u r e BASIC .9 9 . 9 6 - . 0 5 . 9 5 • 11
* BASIQ . 9 9 • 94 - . 0 4 . 9 2 . 13

47 P u l p  M i l l s BASIC . 7 6 . 6 8 . 0 4 1 . 2 0 - . 2 4
BASIQ . 73 . 6 4 . 0 6 1 . 1 4 -o 2 5

* RISING .6 8 . 5 7 . 1 9 . 8 3 . 0 0

00 P a p e r  and P a p e r b o a r d  M i l l s BASIC .98 . 9 4 . 3 3 . 6 0 . 07
* BASIQ . 9 7 .91 . 2 2 . 7 5 .0 2
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

1 nd Pe s t RBA RSQ RT SG I n t e r c e p t C o s t

49 Paper  P r o o u c t s f N ec PASIC • 9P .91 - . 2 6 1 . 2 1
U A SIG . 9 7 . 8 9 - . 2 7 1 . 2 1

4 SLIM .9 7 . 8 8 - . 1 8 1 . 1 0

50 W a l l  and B u i l d i n g  P ap e r bASIC *91 . 8 4 .3 6 . 0 9
* BASIS -  . 9 9 - . 9 9 . 36 . 7 5

51 P a p e r b o a r d  C o n t a i n e r s £ A SI C .97 . 9 2 - . 0 9 1 . 2 6
, &ASIQ .9 7 . 9 2 - . 0 8 1 . 2 5

* RISING .9 4 . 85 .12 . 8 9

52 N ew spa pe rs BASIC . 99 . 7 ? - . 7 6 . 9 1
* BASIG . 93 - . 4 9 - . 5 5 1 . 2 5

55 I n d u s t r i a l  C h e m i c a l s BASIC .7 8 . 7 7 .78 . 2 7
* BASIQ . 34 . 3 2 .38 . 7 5

RISING - . 9 9 - . 9 9 .25 . 7 5

59 F e r t i l i z e r s * BASIC * . . 71 . 6 3 . 2 2 . 7 6

60 P e s t i c i d e s  + A g r i c .  Chetn. BASIC . 7 0 -  . 04 . 4 7 1 . 8 4
BASIQ .61 - . 3 5 - . 1 9 1 . 2 5

* SLIM . 6 0 - . 3 8 - . 0 8 1 . 1 0

61 M s c  C h e m i c a l  P r o d u c t s BASIC . 9 2 . 6 7 - . 7 9  . 1 . 6 8
* BASIQ . 9 2 . 6 4 - . 3 8 1 . 2 5

62 P l a s t i c  M a t l s .  ♦ R e s in s BASIC .81 . 5 3 - . 0 9 1 . 2 8
* BASI t i . 7 3 . 3 4 - . 0 8 1 . 2 5

RISING - . 1 8 - . 9 9 . 2 5 . 7 5
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd B es t RBA RSQ RTSQ I n t e r c e p t Co s t O u t p u t

63 S y n t h e t i c  Ru bb e r BASIC .57 . 5 7 . 8 0 . 31 - . 1 1
* bASIG .31 . 3 2 .4 2 . 7 5 - . 1 8

RISING - . 9 9 - . 9 9 . 2 7 . 7 5 .00

64 C e l  l u l o s i c  *F i b e r s BASIC . 7 0 . 6 6 . 4 6 . 5 3 .01
* BASIQ . 6 6 . 6 ? . ?4 . 7 5 .00

65 No n- ce  I  l u l o s i c  F i b e r s BASIC .6 8 - . 5 2 . 5 7 . 5 9 - . 1 4
* BASIb .6 8 - . 5 3 . 4 2 . 7 5 - . 1 5

RISING - . 1 5 - . 9 9 . 3 0 . 7 5 .0 0

66 D ru g s * BASIC . 7 9 . 7 5 . 3 0 . 8 8 - . 2 3
RISING - . 9 9 - . 9 9 .2 8 . 7 5 . 0 0

67 C l e a n i n g  + T o i l e t  P r o d * BASIC .9 8 .8 1 . 5 7 . 3 2 .12
* BASIQ .9 3 . 1 9 . 2 7 . 7 5 - . 0 4

SLIM . 68 - . 3 6 . 1 7 . 9 0 - . 1 0

68 P a i n t s * BASIC .98 . 8 4 - . 2 6 1 . 0 5 .25
BASIQ .98 . 8 4 - . 2 8 1 . 0 7 .25

69 P e t r o l e u m  R e f i n i n g BASIC .91 . 8 9 . 1 4 1 . 2 5 — . 44
* BASIQ . 8 7 . 8 4 . 0 6 1 . 1 5 - . 2 5

RISING . 7 7 . 7 3 . 0 7 . 9 3 . 0 0

71 P a v i n g  and A s p h a L t BASIC . 9 2 . 8 9 - . 2 5 1 . 7 1 - . 4 2
* BASIQ . 8 2 . 7 6 - . 0 5 1 . 2 5 - . 1 7

RISING . 8 0 . 7 3 - . 1 9 1 . 2 5 . 0 0
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

[ nd P es t KBA RSQ RTSQ I n t e r c e p t C o s t Outpu

72 T i r e s  and I n n e r  Tubes BASIC .53 • 44 . 1 7 . 9 7 - . 1 0
* BASIQ .46 . 3 6 • 31 . 7 5 - . 0 3

73 Rubber  P r o d u c t s B A S I C . . 9 7 . 9 2 - . 4 6 1 . 4 3 .0 3
* b A S lb .97 . 9 0 - . 3 0 1 . 2 5 . 07

SLIM .96 . 8 8 - . 1 7 1 . 1 0 .09

74 Misc  P l a s t i c  P r o d u c t s BASIC .85 . 4 0 1 .18 - . 3 3 .11
* BASIO .66 - . 3 3 .14 . 7 5 . 0 7

SLIM .61 - . 5 2 . 0 0 . 9 0 . 0 6

75 L e a t h e r  ♦ I n d  L t h r  P rod BASIC . 9 0 . 7 2 - 2 . 8 0 3 . 2 5 .6 2
BASIQ .66 . 6 0 . 0 6 1 . 2 5 - . 2 1

* RISING .82 . 5 0 - . 1 9 1 . 2 5 . 0 0

76 F o o t w e a r ( e x c  • R u b b e r ) BASIC .98 . 8 4 - . 8 6 1 . 2 8 .55
* BASIQ .98 .81 - . 4 9 1 . 2 0 .25

77 O t h e r  L e a t h e r  P r o d u c t s BASIC . 9 7 . 7 3 .24 . 6 0 .15
* 6 A S IQ .96 . 6 3 . 2 0 . 7 5 .05

SLIW .9 2 . 2 5 .15 . 9 0 - . 0 7

78 G la s s BASIC .9 6 . 8 6 - . 4 2 1 . 4 0 . 0 6
* BASIC! .96 . 8 4 - . 3 6 1 . 2 5 . 1 7

79 S t r u c t u r a l  C l a y  P r o d u c t s * BASIC .9 8 . 9 0 .0 2 . 9 0 . 0 9

80 P o t t e r y BASIC .98 .91 - . 4 3 1 . 3 6 . 0 8
* BASIQ .98 . 9 0 - . 3 8 1 . 2 5 . 1 4
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Ta b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I nd B es t RPA RSQ RTSG I n t e  r c  ep t Co s t O u t p u t

81 Cement*  C o n c r e t e *  Gypsum L- A S IC . 99 . 9 6 . 17 1 . 0 3 - . 2 0
BASIC. . 99 . 9 6 . 18 1 . 0 2 - . 1 9

* RISING .98 . 9? . 18 . 8 3 .00

82 O t h e r  S t o n e  ♦ C l a y  P r o d * BASIC . 99 . 9 6 - . 1 0 1 . 2 1 - . 0 8
* BASIQ .99 .95 - . 0 8 1 . 1 6 - . 0 5

83 S t e e l * BASIC • 98 . 9 3 - . 1 8 1 . 1 4 . 0 6

84 Copper BASIC . 8 * . 6 0 " - . 7 0 1 . 6 4 .11
* BASIG .84 . 5 2 - . 4 9 1 . 2 5 .25

85 Lead BASIC .81 . 0 7 - . 1 1 1 . 2 7 - . 0 8
A BASIQ .81 . 6 6 - . 1 0 1 . 2 3 - . 0 5

86 Z i n c BASIC . 52 . 18 .42 - . 5 4 1 . 0 7
* BASIQ .0 8 - . 5 9 .24 . 7 5 .25

87 AIurninurn BASIC . 42 .31 .15 1 . 3 3 - . 4 4
* BASIQ . 36 . 2 ? .48 . 7 8 - . 2 3

RISING - . 3 0 - . 5 5 .34 . 7 5 . 0 0

88 Oth P r i m  N o n - f e r  P e t a l s BASIC .74 . 1 5 .23 - . 4 9 1 . 2 8
* BASIQ .41 - . 9 3 - . 1 0 1 . 0 3 .25

90 N o n - f e r r o u s  W i r e  D ra w in g BASIC . 9 7 . 9 0 - . 2 0 1 . 1 8 - . 0 2
* BASIQ . 96 . 8 9 - . 2 0 1 . 1 ° - . 0 2

92 P e t a l  Cans * BASIC .98 . 69 - . 1 6 1 . 0 0 .1 5
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T a b l e  5* Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd Be s t RBA RSQ RTSG I n t e r c e p t C o s t Ou tpu l

93 P e t a l  B a r r e l s  and Drums * BASIC .9P . 5 0 .04 . 9 0 .05

94 P l u m b i n g  + H e a t i n g  E q u i p * BASIC . 9 9 . 9 6 . 12 1 . 0 0 - . 1 1
BASIQ . 9 9 . 9 6 . 12 . 9 8 - . 1 1

* RISING . 98 . 9 4 .21 . 8 1 .00

95 S t r u c t u r a l  M e t a l  P r o d u c t s * BASIC . 9 8 . 9 5 .12 . 8 9 - . 0 3

96 Sc rew  M a c h in e  P r o d u c t s BASIC . 9 ° . 7 3 - . 6 7 1 . 2 6 .45
* BASIQ . 9 7 . 5 2 - . 5 0 1 . 2 5 . 25

97 M e t a l  S t a m p i n g s * BASIC . 9 9 . 9 4 - . 1 6 1 . 0 0 . 1 7

98 C u t l e r y » H a n d  T o o l s , H a r d w r BASIC 1 . 0 0 . 9 6 .0 4 . 8 3 . 15
bASIG 1 . 0 0 . 9 6 . 0 6 . 8 0 . 16

* SLIM . 9 9 . 9 5 .01 . 9 0 . 1 0

99 M i s c  F a b r i c a t e d  W i r e  P r o d u c t s BASIC . 9 3 . 8 9 . 4 3 . 8 4 - . 3 1
* BASIG . 8 7 . 7 9 .31 . 9 3 - . 2 5

RISING' . 8 0 . 6 9 . 2 9 . 7 5 . 0 0

100 P i p e s *  V a l v e s ,  F i t t i n g s * BASIC . 9 8 . 8 9 - . 0 5 1 . 0 4 .01

101 O th  F a b r i c a t e d  M e t a l  P r o d * BASIC . 98 . 7 8 - . 1 1 1 . 0 5 . 1 0
* 6ASIG . 9 8 . 7 7 - . 1 1 1 . 0 6 . 09

SLIM • 98 . 7 7 - . 1 1 1 . 0 6 . 0 9

102 E n g i n e s  and  T u r b i n e s bASIC .9 8 . 9 2 . 1 7 . 7 1 . 1 4
* BASIG . 9 8 . 9 2 . 14 . 7 5 • 13
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd P es t RBA RSG RTSQ I n t e r c e p t Co s t O u t p u t

1 03 Farm M a c h i n e r y * BASIC .99 . 8 0 - . 0 2 . 7 9 .2 6
BASIC. . 9 9 . 6 0 - . 0 3 . 8 0 .25

1 04 C o n s t r » M i n e » 0 i I f i e l d  Mach BASIC . 9 9 . 8 6 - . 2 2 . 9 2 .33
* UASIU . 9 9 . 8  2 - . 2 3 1 . 0 0 .25

1 05 M a t e r i a l s  H a n d l i n g  Nach . * BASIC . 9 9 . 9 5 - . 0 7 . 9 5 .15

1 08 O t h e r  M e t a l  W o r k i n g  Wach BASIC . 9 3 - . 6 9 . 05 . 6 8 .32
* BASIQ . 9 3 - . 9 9 .0 3 . 7 5 . 25

1 09 S p e c i a l  I n d u s t r i a l  Kach * bASIC . 9 9 . 8 9 - . 3 4 1 . 1 0 . 26
‘ BASIQ . 9 0 . 6 9 - . 3 4 1 . 1 2 .25

1 10 P u m p s , C o m p r e s s o r s f 9 l o w e r s * BASIC . 9 9 . 9 3 - . 2 1 . 1 . 0 5 . 18

1 11 B a l l  and R o l l e r  B e a r i n g s BASIC . 78 . 78 . 7 9 . 7 4 - . 6 2
* BASIQ . 1 0 .11 .54 . 7 5 - . 2 5

RISING - . £ 5 - . 8 3 . 3 7 . 7 5 . 00

1 12 Power  T r a n s m i s s i o n  E q u ip BASIC . 9 9 . 8 3 - . 3 3 1 . 0 1 .41
* BASIQ .9 8 . 6 4 - . 4 4 1 . 1 8 .25

1 13 I n d u s t r i a l  P a t t e r n s * BASIC . 9 9 . 8 2 - . 4 8 1 . 2 6 .26
BASIQ . 9 9 . 6 2 - . 4 7 1 . 2 5 .25

1 14 Co m p u te r s  ♦ R e l a t e d  Mach . BASIC . 2 8 .21 . 8 3 . 1 8 - . 0 3
* BASIG - . 9 9 - . 9 9 . 3 6 . 7 5 - . 1 8

RISING - . 9 9 - . 9 9 . 24 . 7 5 . 0 0
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd Be s t RPA RSQ RTSQ I n t e r c e p t C o s t O u t p u t

1 15 O t h e r  O f f i c e  M a c h i n e r y E ASIC .98 . 73 .21 . 6 0 . 22
* BASIQ .98 . 68 . 07 . 7 5 .19

SLIM . 94 . 1 0 - . 1 0 . 9 8 . 10

1 16 S e r v i c e  I n d u s t r y  M a c h i n e r y BASIC . 7 9 . 7 8 . 62 . 4 8 - . 1 3
* BASIQ . 5 9 . 5 6 .38 . 7 5 - . 1 8

RISING -  .14 - . 2 1 . 2 8 . 7 5 . 0 0

1 17 M ac h in e  Shop P r o d u c t s BASIC . 9 9 . 6 9 - . 5 3 1 . 1 7 . 43
* BASIC . 9 9 . 6 5 - . 4 3 1 . 2 5 .25

1 18 E l e c t r i c a l  M e a s u r i n g  I n s t r u m e n t s BASIC .95 .41 . 1 4 . 8 0 .0 8
BASIG . 9 3 . 1 5 .2 4 . 7 5 . 04

* SLIM . 9 2 - . 0 3 .21 . 9 0 - . 1 0

1 19 T r a n s f o r m e r s  ♦ S w i t c h g e a r BASIC . 48 . 4 6 .64 . 3 9 - . 0 5
* BASIQ . 3 0 . 2 7 . 3 6 . 7 5 - . 1 6

RISING - . 0 5 - . 1 0 . 24 . 7 5 . 0 0

1 20 M o t o r s  and  G e n e r a t o r s BASIC . 7 9 . 8 0 - . 3 7 1 . 9 1 - . 5 9
* BASIQ . 5 8 . 5 9 . 1 4 1 . 1 3 - . 2 5

RISING . 34 . 3 4 . 3 4 . 7 5 .0 0

1 21 I n d u s t r i a l  C o n t r o l s BASIC . 8 0 . 4 9 - . 1 0 1 . 2 6 - . 2 1
BASIQ . 8 9 . 4 8 - . 0 7 1 . 2 2 - . 2 0

* RISING . 8 6 . 3 6 . 1 5 • 84 . 0 0

122 W e l d i n g  A p p v G r a p h i t e  P r od BASIC .81 . 7 7 . 1 6 1 . 0 5 - . 2 4
* BASIQ . 7 7 . 7 2 . 14 1 . 0 5 - . 2 2

RISING . 6 7 .61 . 2 8 . 7 5 . 0 0
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd B e s t RPA RSQ RTSQ I n t e  re  ep t C o s t

123 H o u s e h o l d  A p p l i a n c e s BASIC . 8 2 • b 1 . 4 9 . 7 9
* E ASIU .65 • 63 .5 0 . 7 5

RISING - . 9 9 - . 9 9 . 3 0 . 7 5

124 E l e c  L i g h t i n g  ♦ W i r i n g  Eq. BASIC . 9  U . 68 - . 0 4 . 9 7
* fc A S IQ .94 . 6 6 - . 0 2 . 9 4

125 R a d i o  and TV R e c e i v i n g BASIC . 9 3 - . 6 6 1 . 2 7 . 0 0
* BASIQ • 34 - . 9 9 . 4 8 . 7 5

SLIM - . 6 7 - . 9 9 . 24 . 9 0

126 P h o n o g r a p h  R e c o r d s BASIC . 9 0 . 2 7 .51 . 2 2
* BASIG . 1 7 - . 9 9 .0 4 . 7 5

128 E l e c t r o n i c  Componen ts BASIC . 8 7 . 4 7 . 7 8 . 1 9
* B A S I ti - . 9 9 - . 9 9 - . 0 6 . 7 5

SLIM . - . 9 9 - . 9 9 - . 0 8 . 9 0

129 B a t t e r i e s BASIC • . 9 2 . 6 3 . 2 9 . 6 3
BASIG .91 . 5 9 . 2 0 . 7 5

* SLIM . 8 9 .51 . 0 9 . 9 0

130 E n g i n e  E l e c t r i c a l  E q u i p . BASIC . 9 9 . 7 6 - . 2 8 . 9 6
* b A S16 • 98 . 5 5 - . 3 4 1 . 1 2

131 X - r a y »  E l e c  E q u ip  , nec BASIC . 9 8 . 9 4 - . 0 5 1 .G6
* BASIG . 9 8 . 9 4 - . 0 4 1 . 0 4

133 K o t o r  V e h i c l e s BASIC . 9 9 . 9 6 .38 . 7 1
* BASIQ •97 . 9 0 . 3 3 . 7 5
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T a b l e  5* Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I nd B e s t RBA RSQ R T SG I n t e r c e p t Co s t

138 R a i l r o a d  E q u i p m e n t e a s i c . 96 . 8 0 - . 4 8 1 . 3 2
* tA S IQ .96 . 7 9 - . 4 1 1 . 2 5

139 C y c l e s *  T r a n s  E q u i p  Nec BASIC .92 . 8 4 . 3 0 . 7 2
• * BASIG . 92 . 8 3 .2 7 . 7 5

145 P h o t o g r a p h i c  E q u ip m e n t BASIC .93 - . 5 1 .5 4 . 3 6
* t  A S IG .81 - . 9 9 . 23 . 7 5

SLIM .73 - . 9 9 .11 . 9 0

146 Watches  and  C l o c k s bASlC . 89 . 7 6 . 52 . 5 0
* BASIQ .84 . 65 . 3 2 . 7 5

147  J e w e l r y  and  S i l v e r w a r e BASIC . 9 7 . 7 9 - . 4 2 . 9 5
*  BASIG . 96 . 7 4 - . 4 8 1 . 2 5

148 T o y s «S p o r t t M u s i c a I  I n s t r . BASIC . 99 . 9 7 . 2 0 . 7 6
* BASIG . 99 . 9 6 .21 . 7 5

149 O f f i c e  S u p p l i e s BASIC .71 . 3 0 . 72 . 1 9
* bASIQ . 47 - . 2 8 .32 . 7 5

RISING .11 - . 9 9 .23 . 7 5

150 Wise M a n u f a c t u r i n g ,  Nec BASIC
00• . 9 2 . 2 9 . 6 9

*  BASIQ .98 . 9 2 . 24 . 7 5

151 R a i l r o a d s BASIC .91 . 6 3 . 17 . 7 4
* BASIQ .91 .61 . 1 6 . 7 5

SLIM .88 . 5 0 . 1 0 . 9 0
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T a b l e  5 .  Summary o f  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I  nd Be s t RBARSG RTSQ I n t e r c e p t Co s t O u t p u t

1 52 Busse s BASIC .18 - . 9 9 4 . 7 9 - 1 . 1 0 - 2 . 6 5
* BASIQ - . 3 9 - . 9 9 - . 1 5 . 7 5 .25

SL IM - . 5 6 — .9*5 - . 2 0 . 9 0 . 10

1 55 A i r l i n e s BASIC .95 . 3 4 - . 2 0 1 . 2 1 . 0 9
* BASIG .94 . 2 3 - . 1 0 1 . 0 5 .15

SLIM . 9 3 .1 8 - . 1 0 1 . 1 0 . 10

1 58 T e l e p h o n e  and T e l e g r a p h BASIC . 92 . 6 0 .15 . 9 9 - . 1 0
* BASIQ .91 . 7 8 . 1 0 1 . 0 6 - . 1 8

fi I S I N 6 .74 .3«? . 27 . 7 5 . 0 0

160 E l e c t r i c  U t i l i t i e  s BASIC . 9 7 . 9 5 .45 . 6 6 - . 0 7
* BASIG .95 .91 .41 . 7 5 - . 2 0

RISING .84 . 7 0 . 2 7 . 7 5 . 0 0

161 N a t u r a l  Gas BASIC . 9 3 . 6 0 .51 . 2 8 .35
E ASIQ . 9 0 . 4 8 . 1 2 . 7 5 .18

* SLIM .88 . 3 8 . 03 . 9 0 . 1 0

162 W at e r  and Sewer  S e r v i c e s BASIC . 62 - . 9 9 - 1 . 2 1 . 1 2 2 . 2 4
~ * BASIQ - . 9 9 - . 9 9 - . 1 4 . 7 5 .25

165 B a n k S f C r e d i t  Agen • « B r o k e r s BASIC . 9 0 . 6 0 . 4 6 . 2 0 . 4 4
BASIQ . 84 . 3 4 .15 . 7 5 .11

* SLIM . 6 2 . 2 7 . 0 7 . 9 0 .01

166 I n s u r a n c e BASIC . 9 4 . 1 4 - . 5 1 . 9 6 . 4 8
* BASIQ .9 4 . 1 0 1 • 00 1 . 2 5 .25
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T a b l e  5 .  Summary o l  R e g r e s s i o n  R e s u l t s  ( c o n t i n u e d )

I n d Pes t RPA RSC RTSQ I n t e r c e p t C o s t O u t p u t

167 O w n e r - o c c u p i e d  D w e l l i n g s * BASIC 1 . 0 0 .98 .02 . 9 4 . 0 0
HASIQ 1 . 0 0 . 9 * .00 . 9 5 - . 0 2
SLIM 1 .CO . 5 8 .00 . 9 5 - . 0 2

1 68 R e a l  E s t a t e b A S IC ■ 1 . 0 0 . 9 9 . 46 . 4 0 .15
* Li A S IQ .95 . 5 0 .35 . 7 5 - . 1 2

S L I * 1 . £ 2 - . 6 6 . 1 9 . 9 0 - . 1 0

170 P e r s o n a l  + R e p a i r  S e r v i c e s BASIC 1 . 0 0 . 9 8 - . 6 2 1 . 1 2 . 53
■ * & A S 10 .98 • 63 - . 5 1 1 . 2 5 .25

S L I * .91 - . b 0 - . 2 3 1 . 1 0 . 1 0

171 B u s i n e s s  S e r v i c e s BASIC 1 . 0 0 . 9 4 - 1  . 2 8 2 . 2 1 . 08
a BASIQ . 8 9 - . 9 9 - . 4 5 1 . 2 5 .25

1 73 A u t o  R e p a i r BASIC .95 . 6 2 - . 5 8 . 9 0 .6 8
4 BASIQ . 9 3 . 4 8 - . 5 3 1 . 2 5 .25

SLIM . 8 7 . 0 5 - . 2 4 1 . 1 0 . 1 0

174 M o v i e s  + Amusemen ts BASIC 1 . 0 0 . 65 - 2 . 2 1 . 31 2 . 9 9
PASIG . 9 6 - . 9 9 - . 2 8 1 . 0 5 .25

* SLIM . 9 6 - . 9 9 - . 1 8 1 . 0 9 .1 0

1 75 M e d i c a l  S e r v i c e s BASIC . 9 9 . 9 3 - . 2 8 . 5 1 .85
* BASIQ . 9 6 . 4 8 - . 6 5 1 . 2 5 • 25

SLIM .91 - . 2 8 - . 4 7 1 . 1 0 . 1 0

FORECASTING PRICES 94



T a b l e  6 .  I n d u s t r i e s  G r o u p e d  A c c o r d i n g  t o
C o s t  a n d  O u t p u t  E l a s t i c i t i e s

C I  ass  1 . C o s t r a t  L o w e r  L i m i t Out  pu t
RBARSQ RTSG I n  t e  r c Cos t O u t p u t

B ASIQ . 9 7 . 8 8 .4 9 . 7 5 ?5 3C
BASIQ . 1 0 . 11 . 54 . 7 5 - . 2 5  111
B AS IQ .6.5 . 6 3 . 5 0 . 7 5 - . 2 5  122
B AS IQ . 3 4 - . 9 9 . 4 8 . 7 5 - . 2 5  125

C l a s s  2 . C o s t : l e s s t  ha n . 9 5 Out  p u t
RBARSQ RTSQ I n  t e  rc Co s t O u t p u t

e ASIG . 8 7 . 7 9 .31 . 9 3 - . 2 5  99

l e a r i n g s

CI  as s  4 .
RBARSQ RTSQ I n  t e  r c Co s t Out  p u t .

B AS IQ . 8 7 . 8 4 .0 6 1 . 1 5 - . 2 5 69
BASI Q . 5 3 . 5 9 .1 4 1 . 1 3 - . 2 5 1 20

C l a s s  6 • C o s t : a t L o w e r  L i m i t Ou t  pu t
RBARSQ. RTSQ I n  t e  rc C o s t O u t p u t

B AS I  Q . 8 6 . 4 7 . 4 0 . 7 5 - . 1 8 36
B ASIQ • S3 . 5 7 .4 6 . 7 5 - . 2 3 38
B ASIQ . 3 4 . 3 2 . 3 6 . 7 5 - . 2 1 55
B ASIQ . 31 . 3 2 . 4 2 . 7 5 - . 1 8 63
BASI Q . 6 8 - . 5 3 . 4 2 . 7 5 - . 1 5 65
B ASIQ - . 9 9 - . 9 9 . 3 6 . 7 5 - . 1 8 114
BASI Q . 5 9 . 5 6 . 38 . 7 5 - . 1 8 1 16
B ASIQ . 3 0 . 2 7 .3 6 . 7 5 - . 1 6 119
BASI Q . 9 7 . 9 0 . 3 3 . 7 5 - . 0 6 1 33
B ASIQ . 8 4 . 6 5 .3 2 . 7 5 - . 1 0 1 46
B ASIQ . 4 7 - . 2 8 . 3 2 . 7 5 - . 1 2 149
BASI Q . 9 5 . 9 1 . 41 . 7 5 - . 2 0 160
B ASIQ . 9 5 . 5 0 .3 5 . 7 5 - . 1 2 168

: l e s s  t  han  - . 0 5

F l o o r  C o v e r i n g s  
K n i t t i n 9
I n d u s t r i a l  C h e m i c a l s  
S y n t  h e t  i  c Rubbe r  
N o n - c e I  I u  l o s i c  F i b e r s  
C o m p u t e r s  ♦ R e l a t e d  M a c h .  
S e r v i c e  I n d u s t r y  M a c h i n e r y  
T r a n s f o r m e r s  + S w i t c h g e a r  
M o t o r  V e h i c l e s  
W a t c h e s  and  C l o c k s  
O f f i c e  Supp l i e s  
E l e c t r i c  U t i l i t i e s  
R e a l  E s t a t e
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T a b l e  6 .  I n d u s t r i e s  G r o u p e d  A c c o r d i n g  t o
C o s t  a n d  O u t p u t  E l a s t i c i t i e s  ( c o n t i n u e d )

CI  ass 7 • C o s t : I e s s t  ha n . 95 Out  p u t : l e s s  t h a n  - . 0 5
RBARSQ RTSQ I n  t e  r c Co s t O u t p u t •

SLIM - . 9 9 - . 9 9 . 24 . 9 0 - . 1 0  11 I r o n  Or e s
BASIQ . 9 7 . 7 7 .31 . 7 9 - . 0 6  ' 44 Wooden C o n t a i n e r s
BASIC . 71 . 6 3 . 22 . 7 6 - . 0 9  59 F e r t i l i z e r s
BASIC . 7 9 . 7 5 .3 C . 8 8 - . 2 3  66 Dr ug  s
BASIQ . 3 6 . 2 3 . 4 6 . 7 8 - . 2 3  87 A l u m i n u m
SLIM . 9 2 - . 0 3 . 21 . 9 0 - . 1 0  118 E l e c t .  M e a s u r i n g  I n s t r u m e n t s

C l a s s  8 .  C o s t : . 9 5 t o  1. 05 Out  p u t : l e s s  t  han  - . 0 5
RBARSQ RTSQ I n  t e  r c Cos t O u t p u t

BASIQ . 7 7 . 7 2 .1 4 1 . 0 5 - . 2 2  122 W e l d i n g  A p p ,  G r a p h i t e  P r o d

C l a s s  9 • C o s t r q r e a t e  r  t h a n  1 . 05 O u t p u t : l e s s  t  han - . 0 5
RBARSQ RTSQ I n  t e  r c C o s t O u t p u t

BASIQ . 91 . 7 8 .1 0 1 . 0 6 - . 1 8  158 T e l e p h o n e  an d  T e l e g r a p h

C I  ass 1 0 *  C o s t r a t Up pe r L i m i t O u t p u t : l e s s  t h a n  - . 0 5
RBARSQ RTSQ I n  t e  rc Co s t O u t p u t

BASIQ . 8 7 . 8 0 - . 1 7 1 . 2 5 - . 0 9  .32 F a t s  a nd  O i l s
BASIQ . 7 3 . 3 4 -  .0 8 1 . 2 5 - . 2 3  62 P l a s t i c  M a t e r i a l s  + R e s i n s
B AS 1 Q . 8 2 . 7 6 -  . 05 1 . 2 5 - . 1 7  71 P a v i n g  and  A s p h a l t

C l a s s  1 1 .  C o s t r a t Lo we r L i m i t O u t p u t : - . 05 t o  + . 0 5
RBARSQ RTSQ I n  t e  r c C o s t Out  p u t

R I SI NG • 33 . 3 4 .4 0 . 7 5 . 0 0  2 P o u l t r y  and Eggs
R I SI NG - . 1 1 - . 2 9 -  . 0 9 . 7 5 . 0 0  13 O t h e r  N o n - f e r r o u s  Or e s
BASIQ . 5 2 . 3 5 . 1 8 . 7 5 . 0 0  37 M i s c  T e x t i l e s
RI SI NG . 61 . 51 . 3 4 . 7 5 . 0 0  42 V e n e e r  and  P l y w o o d
BASIQ . 9 7 . 91 . 2 2 . 7 5 . 0 2  48 P a p e r  a n d  P a p e r b o a r d  M i l l s
BASIQ - . 9 9 - . 9 9 . 3 6 . 7 5 * * . 03  50 W a l l  and  B u i l d i n g  P a p e r
BASIQ . 6 6 . 6 2 . 2 4 . 7 5 . 0 0  64 C e l  l u l o s i c  F i b e  r.s
BASIQ . 9 3 . 1 9 . 2 7 . 7 5 - . 0 4  67 C l e a n i n g  + t o i l e t  P r o d .
B AS IQ . A 6 . 3 6 . 31 . 7 5 - . 0 3  72 T i r e s  a n d  I n n e r  T u b e s
BASIQ . 9 6 . 6 3 . 2 0 . 7 5 . 0 5  77 O t h e r  L e a t h e r  P r o d u c t s
BASIQ . 9 2 . 8 3 . 2 7 . 7 5 - . 0 1  139 C y c l e s *  T r a n s  E q u i p  Nec
BASIQ . 8 1 - . 9 9 . 2 3 . 7 5 - . 0 2  145 P h o t o g r a p h i c  E q u i p m e n t
BASIQ . 9 9 . 9 6 . 21 . 7 5 . 0 4  148 t o y s t S p o r t f W u s i c a I  I n s t r .
BASIQ . 9 8 . 9 2 .2 4 . 7 5 . 0 2  150 M i s c  M a n u f a c t u r i n g ,  Nec
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T a b l e  6 .  I n d u s t r i e s  G r o u p e d  A c c o r d i n g  t o
C o s t  a n d  O u t p u t  E l a s t i c i t i e s  ( c o n t i n u e d )

C l a s s  1 2 . C o s t i l e s s  t h a n . 95 Out  p. u t  : - .  0 5 t o  + . 0 5
RBARSQ , RTSQ I n  t e  r c Co s t O u t p u t

R I SI NG . 7 6 . 5 5 . 25 . 75 . 0 0 7 3 K i s c  Food  P r o d u c t s
R I SI NG . 6 8 . 5 7 . 19 . 83 ' .CO 47 P u l p  M i l l s
P I SI NG . 9 4 . 8 5 . 12 . 8 9 . 0 0 51 P a p e r b o a r d  C o n t a i n e r s
R I SI NG . 9 8 . 9 3 .1 8 . 8 3 . 0 0 81 C e m e n t ,  C o n c r e t e ,  Gypsum
BASIC * 98 . 9 0 . 0 4 . 9 0 . 0 5 93 K e t a l  C a r r e l s  and  Dr ums
R I S I NG . 9 8  c, . 9 4 .21 . 81 . 0 0 94 P l u m b i n g  + H e a t i n g  E q u i p .
BASIC . 9 8 . 9 5 .1 2 . 8 9 - . 0 3 95 S t r u c t u r a l  t f e t a l  P r o d u c t s
RI SI NG . 8 6 . 3 6 .1 5 . 8 4 . 0 0 1 21 I n d u s t r i a l  C o n t r o l s
SLIM . 8 9 ; . 5 1 .0 9 . 9 0 . 0 2 1 29 B a t t e r i e s
SLIM . 8 2 . 2 7 . 0 7 . 9 0 . 01 165 B a n k s , C r e d i t  A g e n .  , B r o k e r s
BASI C 1 . 0 0 . 9 8 . 02 . 9 4 . 0 0 167 O w n e r - o c c u p i e d  D w e l l i n g s

C l a s s  13 • C o s t :  . 9 5 • t o  1 . 0 5 O u t p u t : - . 05 t o  + . 0 5
RBARSQ RTSQ I n  t e  rc Cos t O u t p u t

BASIC . 9 8 . 8 9 -  . 05 1 . 0 4 . 01 ■100 P i p e s ,  V a l v e s ,  F i t t i n g s
BASIQ . 9 8 . 9 4 -  . 0 4 1 . 04 . 0 0 131 X - r a y ,  E l e c  E q u i p , n e c

C l a s s  1 4 • C o s t : g r e a t e r  t h a n  1 . 05 O u t p u t : - . 05 t o  + . 0 5
RBARSQ RTSQ I n  t e rc Cos t O u t p u t

BASIQ . 9 6 . 7 3 - . 0 2 1 . 0 7 . 01 21 Ammun i  t i o n
SLIM . 6 0 - . 3 8 -  . 08 1 . 1 0 - . 0 4 60 P e s t i c i d e s  + A g r i c .  Chem.
BASIQ . 9 9 . 9 5 -  . 0 8 1 . 1 6 - . 0 5 82 O t h e r  S t o n e  + C l a y  P r o d .
BASIQ . 81 . 6 6 -  . 1 0 1 . 23 - . 0 5 85 Le a d
BASIQ . 9 6 . 8 9 -  . 2 0 1 . 1 9 - . 0 2 90 N o n - f e r r o u s  W i r e  D r a w i n g

C l a s s  1 5 . C o s t r a t Up pe r L i m i t O u t p u t : - . 05 t o  + . 0 5
RBARSQ RTSQ I n  t e  rc Co s t Out  p u t

R I S I NG . 4 0 . 3 6 -  . 1 7 1 . 25 . 0 0 5 G r a i n s
R I S I NG . 8 2 . 5 0 - . 1 9 1 . 25 . 0 0 75 L e a t h e r  + I n d  L t h r  P r o d
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T a b l e  6 .  I n d u s t r i e s  G r o u p e d  A c c o r d i n g  t o
C o s t  an d  O u t p u t  E l a s t i c i t i e s  ( c o n t i n u e d )

C l a s s  1 6 * C o s t : a t L o w e r L i m i t
RBARSQ RTSQ I n  t e  rc C o s t

BASIQ . 1 9 - • 3 0 • 05 • 75
B AS IQ • 95 - . 2 1 •0 5 • 75
BASIG • 98 • 92 • 1 3 • 75
BASIQ • 99 • 89 • 04 • 75
BASIQ • 66 - . 3 3 • 1 4 . 75
BASIG • 96 . 9 2 • 1 4 • 75
BASI Q • 98 • 68 • 07 • 75
BASI Q • 91 • 61 • 1 6 • 75

C l a s s  1 7 . C o s t : l e  ss  th an • 95
RBARSQ RTSQ I n  t e  rc Cos t

SLIM • 66 - . 0 8 -  . 0 6 • 90
SLIM • 59 • 19 . 04 • 90
SLIM - . 9 9 - . 9 9 -  . 2 8 • 90
BASI C • 99 • 96 • 1 1 • 79
BASI Q • 95 . 8 9 . 0 2 • 84
BASI Q • 95 • 90 - . 0 7 • 90
BASIQ • 96 • 64 • 02 • 85
B AS IQ • 99 • 94 -  . 0 4 • 92
BASIC • 98 • 90 •0 2 • 90
SLIM • 99 • 95 • 01 • 90
BASIQ • 94 • 66 -  . 0 2 . 9 4
SLIM • 88 • 38 • 03 • 90

C l a s s  1 8 . C o s t :  • 95 t o  1 . 0 5
RBARSQ RTSQ I n  t e  r c Co s t

BASI Q • 91 • 81 - . 2 0 1 . 0 1
BASI C • 98 • 89 -  .1 6 1 . 0 0
BASIC • 99 • 94 -  .1 6 1 . 0 0
BASI C • 99 • 95 -  .0 7 • 95
BASI C . 9 9 • 93 - . 2 1 1 . 0 5
BASI Q . 9 4 . 2 3 - . 1 0 1 . 0 5

O u t p u t : g r e a t e r  t h a n  + . 0 5  
O u t p u t

• u9 17 C h e m i c a l  F e r t i l i z e r  M i n i n g  
. 11  31 S o f t  D r i n k s  and  F l a v o r i n g s  
. 1 2  43 M i l l w o r k  and  Wood P r o d u c t s
•  25 45 H o u s e h o l d  F u r n i t u r e  
• 0 7  74 M i s c  P l a s t i c  P r o d u c t s  
. 1 3  102 E n g i n e s  and  T u r b i n e s  
• 1 9  115 O t h e r  O f f i c e  M a c h i n e r y  
. 1 3  151 R a i l  r o a  ds

O u t p u t : g r e a t e r  t h a n  ♦ • 0 5  
O u t p u t

• 1 0  1 D a i r y  Fa r m P r o d u c t s
• 1 0  3 Meat  A n i m a l s ,  0 t h  L i v e s t k
• 1 0  15 C r u d e  P e t r o l e u m ,  N a t .  Gas
• 1 2  16 S t o n e  a n d  C l a y  M i n i n g
• 1 5  23 Mea t  P r o d u c t s
• 2 0  26 G r a i n  M i l l  P r o d u c t s
• 14 34 T o b a c c o  . P r o d u c t s  
• 1 3  46 O t h e r  F u r n i t u r e
• 0 9  79 S t r u c t u r a l  C l a y  P r o d u c t s
• 10 98 C u t l e r y , H a n d  T o o l s , H a r d w r  
• 10 124 E l e c  L i g h t i n g  + W i r i n g  Eq. 
• 10  161 N a t u r a l  Gas

O u t p u t : g r e a t e r  t h a n  + . 0 5  
O u t p u t

• 18  40 H o u s e h o l d  T e x t i l e s
• 1 5  92 M e t a l  Cans
• 1 7  97 M e t a l  S t a m p i n g s
• 15  105 M a t e r i a l s  H a n d l i n g  M a c h .
. 1 6  110 P u m p s ( C o m p r e s s o r s , B l o w e r s
• 1 5 155 A i  r  I i n e s
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T a b l e  6 .  I n d u s t r i e s  G r o u p e d  A c c o r d i n g  t o
C o s t  a n d  O u t p u t  E l a s t i c i t i e s  ( c o n t i n u e d )

C l a s s  1 9 . C o s t : g r e a t  e r  t h a n  1
RBARSQ RTSQ I n  te re C o s t

S LIM . 7 3 . 5 4 - . 1 7 . 1 . 1 0
BASI C . 9 9 . 9 4 -  .1 2 1 .Ofc
P AS I  Q . 9 9 . 9 4 -  . 2 4 1 . 1 5
S LIM . 9 7 . 8 8 -  .1 6 1 . 1 0
B ASIC . 9 6 . 9 3 -  .1 8 1 . 1 4
BASI Q . 9 8 . 7 7 -  .1 1 1 . 0 6
SLI M . 9 6 - . 9 9 -  . 16 1 . 0 9

C l a s s  2 0 . C o s t : a t Up pe r L i m i t
RBARSQ RTSQ I n  t e  r c C o s t

BASI G . 8 0 . 6 6 -  . 45 1 . 25
BASI Q . 9 3 . 91 -  .4 3 1 . 2 5
B ASIQ . 9 2 • 64 -  . 3 6 1 . 25
P ASIQ . 9 7 . 9 0 -  . 3 0 1 . 2 5
B ASIQ . 9 6 . 8 4 -  . 3 6 1 . 2 5
BASI Q . 9 8 . 9 0 -  .3 6 1 . 2 5
B ASIQ . 9 6 . 7 9 -  .4 1 1 . 2 5

C l a s s  2 1 . C o s t r a t Lo we r L i  m i  t
RBARSQ RTSQ I n  te rc C o s t

BASI Q . 7 7 - . 9 9 -  .01 . 7 5
B ASIQ . 8 9 . 6 3 . 07 . 7 5
B ASIQ . 0 8 - . 5 9 . 24 . 7 5
B ASIQ . 9 3 - . 0 9 . 03 . 7 5
BASI Q . 1 7 - . 9 9 . 0 4 . 7 5
B ASIQ - . 9 9 - . 9 9 -  . 06 . 7 5
B ASIQ - . 3 9 - . 9 9 -  .1 5 . 7 5
BASI Q - . 9 9 - . 9 9 -  .1 4 . 7 5

C l a s s  2 2 . C o s t : l e  ss t h  an . 9 5
RBARSQ RTSQ I n  t e  rc Cos t

B ASIQ . 9 9 . 9 2 -  . 13 . 8 9
BASI C • 99 . 8 0 - . 0  2 . 7 9

O u t p u t  r e a t e r  t h a n  + . 0 5

. 10 7
25

F r u  i  t , V eg e t  ab I e s , Ot  h C r o p s  
Canned and  F r o z e n  F o o d s  

27 b a k e r y  P r o d u c t s  
49 P a p e r  P r o d u c t s ,  Nec 

S t e e l
0 t h  F a b r i c a t e d  M e t a l  P r o d .  

. 1 0  1 ^ 4  M o v i e s  + A mu s e me n t s

. 0 7  

.10 
• 1C- 
. 0 6  83 
. 0 9  101

O u t p u t : g r e a t e r  t h a n  + . 0 5  
O u t p u t

26 S u g a r
35 B r o a d  a n d  N a r r o w  F a b r i c s  
61 M i s c  C h e m i c a l  P r o d u c t s  
73 R u b b e r  P r o d u c t s

.19

. 1 9.15

. 0 7

. 1 7

. 1 4
78 G l a s s  
80 P o t t e r y

. 1 8  136 R a i l r o a d  E q u i p m e n t

0 u t p u t : a t  U p p e r  L i m i t  
O u t p u t

. 2 5  22 

. 2 5  29
O t h e r  O r d n a n c e  
C o n f e c t i o n e r y  P r o d u c t s  

. 2 5 '  86 Z i n c

. 2 5  1 0S O t h e r  M e t a l  W o r k i n g  Mach  

. 2 5  126 P h o n o g r a p h  R e c o r d s  

. 2 5  128 E l e c t r o n i c  C o m p o n e n t s  

. 2 5  152 B u s s e s

. 2 5  162 W a t e r  a n d  S e w e r  S e r v i c e s

0 u t p u t : a t  U p p e r  L i m i t

. 2 5  24 D a i r y  P r o d u c t s  

. 2 6  103 Farm M a c h i n e r y
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T a b l e  6 .  I n d u s t r i e s  G r o u p e d  A c c o r d i n g  t o
C o s t  and  O u t p u t  E l a s t i c i t i e s  ( c o n t i n u e d )

C l a s s  2 3 . C o s t r  . 95 t o  1 . 0 5
RBARSQ RTSQ I n  te rc C o s t

B AS1G . 2 0 . 2 0 -  . 0 2 . 9 5
B AS I  Q . 91 . 51 -  . 2 9 1 . 0 5
BASI C . 9 5 . 8 4 -  . 26 1 . 0 5
BASI Q . 41 - . 9 3 -  .1 0 1 . 0 3
BASI Q . 9 9 . 8 2 -  . 22 1 . 0 0

C l a s s  2 4 . C o s t r g r e a t e r  t h a n  1
RBARSQ RTSQ I n  t e  rc Cos t

BASI Q . 9 8 . 81 -  .4 9 1 . 2 0
BASI C . 9 9 . 8 9 -  . 3 4 1 . 1 0
BASI Q . 9 6 . 6 4 -  .4 4 1 . 1 8
B AS IQ . 9 5 . 5  5 -  . 34 1 . 1 2

C l a s s  2 5 • C o s t : a t Up pe r L i  m i  t
RBARSQ RTSQ I n  t e r c C o s t

B AS I  Q . 61 . 11 -  .3 2 1 . 25
BASI Q . 71 . 3 2 -  .4 1 1 . 25
BASI Q . 9 3 - . 4 9 -  .5 5 1 . 2 5
BASI Q . 8 4 . 5 2 -  . 4 9 1 . 2 5
B AS I  Q . 9 7 . 5 2 -  . 5 0 1 . 2 5
B ASIC . 9 9 . 8 2 -  . 4 £ 1 . 2 6
BASI Q . 9 9 . 6 5 -  . 43 1 . 2 5
BASI Q . 9 6 . 7 4 -  .4 5 1 . 2 5
BASI Q . 9 4 . 1 0 -  . 58 1 . 2 5
BASI C . 9 8 . 6 3 -  .5 1 1 . 2 5
BASI Q . 8 9 - . 9 9 - . 4 5 1 . 2 5
B AS IQ . 9 3 . 4 8 -  .5 3 1 . 25
BASI Q . 9 6 . 4 8 -  .6 5 1 . 2 5

FOREI

O u t p u t r a t  U p p e r  L i m i t  
f t  p u t
. 2 5  4 Co t  t o n
• 25 39 Appa r e  I
. 2 5 '  68 P a i n t s
. 2 5  88 Ot h  P r i m  N o n - f e r  M e t a l s
. 2 5  104 C o n s t r , M i n e » 0 i I f i e I d  Mach

O u t p u t r a t  U p p e r  L i m i t  
t  p u t
. 2 5  76 F o o t w e a r ( e x c . R u b b e r )
. 2 6  109 S p e c i a l  I n d u s t r i a l  Mach 
. 2 5  112 Power  T r a n s m i s s i o n  E q u i p  
. 2 5  130 E n g i n e  E l e c t r i c a l  E q u i p *

O u t p u t r a t  U p p e r  L i m i t  
Out  p u t

. 2 5  14 C o a l  P i n i n g

. 2 5  41 L u m b e r  and  Wood P r o d u c t s

. 2 5  52 N e w s p a p e r s

. 2 5  84 C o p p e r

. 2 5  96 Sc r e w  M a c h i n e  P r o d u c t s

. 2 6  113 I n o u s t r i a l  P a t t e r n s

. 2 5  117 M a c h i n e  Shop P r o d u c t s

. 2 5  147 J e w e l r y  and  S i l v e r w a r e

. 2 5  166 I n s u r a n c e

. 2 5  170 P e r s o n a l  ♦ R e p a i r  services

. 2 5  171 B u s i n e s s  S e r v i c e s

. 2 5  173 A u t o  R e p a i r

. 2 5  175 M e d i c a l  S e r v i c e s
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Appendix  t o  Chapter  4 * P o l y n o m ia l  Lags

The t r i c k  i s  t o  r e p r e s e n t  t he  l ag  w e i g h t s  as

Lagrancr ian p o l y n o m i a l s *  These p o l y n o m i a l s  have t h e  p l e a s a n t

f e a t u r e  t h a t  the  o r d i n a t e  o f  any p o i n t  can be exp ressed  as a

we igh ted  sum o f  t he  o r d i n a t e s  o f  M p o i n t s  (M i s  1 g r e a t e r

than  the  degree of  the  p o l y n o m i a l )  and t h a t  the  w e i g h t  can

be c a l c u l a t e d  f rom o n l y  the ab sc i s sae  o f  t hos e  tf p o i n t s  and

the p o i n t  i n  q u e s t i o n ;  f u r t h e r m o r e ,  t he  M p o i n t s  can be

chosen a r b i t r a r i l y  (A lmon ,  C23)*
m n

P < j t>  = S < j t>  ♦ SUP v <jk> U C < j , t - k >  + SUM w<jk> G < j , t - k >
k = 1 k =1

m M
- S < j t>  + SUM (SUM F< k 11> b< j 1 1>) UC<j , t  -k  >

.k = 1 1=1
n N

+ SU« (SUM F < k 12 > b< j  12> > Q < j , t - k >  
k=1 1 = 1

H m
= S < j  t > + SUM b <j  11> (SUM F < k11> U C < j , t - k > )

1 = 1 k = 1
N n

♦ SUM b < j l 2 >  (SUM F < k 12 > G < j , t - k > )
1=1 k=1

To t ake  the l ag on u n i t  c o s t  as an examp le ,  i f  t h e  v^s l i e  

on a p o l y n o m i a l  o f  degree  tw o ,  then M i s  t h r e e *  For the  

k - t h  w e i g h t ,  v < j k > ,  we have

v < j  k> = F < k 11 > b < j 11 > 4 F< k 21 > b< j  21> ♦ F<k31> b< j31>

The t h r e e  w e i g h t s  a r e  f u n c t i o n s  o f  t ime  such t h a t  i f  k i s  

one o f  t he  p o i n t s  o f  i n t e r p o l a t i o n ,  t h e  w e i g h t  e q u a l s  the  

i n t e r p o l a t i o n  o r d i n a t e *  Thus ,  i f  k c o - i n c i d e s  w i t h  t he  

m idd le  i n t e r p o l a t i o n  p o i n t ,
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>

F < k 11 > = 0,  F <k 21> = 1» F<k 31> = 0 ,  and v < j k >  = b< j21> 

Note t h a t  the f o l l o w i n g  f o r m u l a  s a t i s f i e s  t he  c o n d i t i o n s .  

L e t t i n g  the ab s c i s s a e  o f  the M i n t e r p o l a t i o n  p o i n t s  be X<1>, 

o m i t t i n g  the t h i r d  s u b s c r i p t  o f  F (wh i ch d i s t i n g u i s h e s  

between co s t  and o u t p u t  )» and us i ng  TT t o  mean the p r o d u c t ,

M k -  X< i>
F<k l > = TT ---------------------

i  = 1 X < i  > -  X<1> 
i * l

The two m a t r i c e s  F so computed are t h e n  used t o  make M 

t r a n s f o r m a t i o n s  of  cos t  ( UC) and N t r a n s f o r m a t i o n s  o f  o u t p u t  

(0)  . These t r a n s f o r m e d  v a r i a b l e s  a re  t he  r e g r e s s o r s  f o r  

ana l y s i s .



FORECASTING PRICES 103

S i m u l a t i n g  the  r e c e n t  h i s t o r y  o f  p r i c e s  and 

f o r e c a s t i n g  i n f l a t i o n  f o r  the  nex t  decade are  t he  purpose 

and u l t i m a t e  t e s t  o f  the  a n a l y s i s *  The d i s c u s s i o n  w i l l  

cove r  f i r s t  the c o m p u t a t i o n s ,  w i t h  s p e c i a l  r e f e r e n c e  t o  the  

p romises  made i n  the i n t r o d u c t i o n  and t o  t h e  dependence on 

the INFORUM model., and second an a p p l i c a t i o n  t o  the re c e n t  

Amer ican e xp e r i e n c e  w i t h  food and f u e l *

5 *1*  Computa t i ons

The s i m u l a t i o n  beg ins  w i t h  Ja n u a r y ,  1971.  To e v a l u a t e  

an e q u a t i o n  f o r  t h a t  month r e q u i r e s  t he  i n d u s t r y ' s  u n i t  cos t  

between January  and D e c e m b e r ,  1970,  and i t s  o u t p u t  between 

J an ua ry ,  1969,  and December,  1970* The da ta  needed t o  work 

out  a l l  e q u a t i o n s  form two m a t r i c e s ,  w i t h  a row f o r  each 

i n d u s t r y  and a column f o r  each month i n  t h e  l a g s *  The co s t  

m a t r i x  i s  185 x 12 and t he  o u t p u t  m a t r i x  185 x 24* 

E v a l u a t i n g  a l l  e q u a t i o n s  then  produces a v e c t o r  o f  185 

i n d u s t r i a l  p r i c e s  as o f  Ja n u a r y ,  1971*

Th i s  d e s c r i p t i o n  a p p l i e s  o n l y  t o  the f i r s t  month o f  

the s i m u l a t i o n *  The f i r s t  month i s  un ique  i n  t h a t  a l l  t he  

d a ta  i s  h i s t o r i c a l  and obse rv ed *  F e b ru a ry ,  1971,  i s  

s i m u l a t e d  by f i r s t  c o n s t r u c t i n g  t h e  J a n u a r y ,  1971,  u n i t  c o s t  

and o u t p u t  o f  each i n d u s t r y ,  s i n c e  t hes e  a re  now needed f o r  

e v a l u a t i n g  the d i s t r i b u t e d  l a g s .  E leven o f  the  t w e l v e

5* S i m u l a t i o n s
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columns o f  the^  cos t  m a t r i x  are s t i l l  r e l e v a n t *  bu t  the 

e a r l i e s t  one d rops  ou t  and i s  t o  be r e p l a c e d  by t h e  u n i t  

c o s t s  o f  a l l  i n d u s t r i e s  f o r  J an ua r y *  1971.  Each i s  

c o n s t r u c t e d  as the u n i t  m a t e r i a l  co s t  p l u s  the u n i t  l a b o r  

c o s t .  The j - t h  i n d u s t r y ' s  u n i t  m a t e r i a l  co s t  i s  c a l c u l a t e d  

a c c o r d i n g  t o  e q u a t i o n  (?)  (on page 5 ) .  Each P<i> i s  the 

Janu a r y ,  1971,  p r i c e  j u s t  computed f rom the e q u a t i o n s .  The 

A m a t r i x  i s  the 1971 i n p u t - o u t p u t  m a t r i x  e s t i m a t e d  f o r  the 

INFORUM model .  The u n i t  l a b o r  c o s t ,  a l s o  f o r  J a n u a r y ,  1971* 

i s  c a l c u l a t e d  as the  r a t i o  o f  average e a r n i n g s  per  wo rke r  t o  

p r o d u c t i v i t y .  The p r o d u c t i v i t y  by i n d u s t r y  i s  e s t i m a t e d  and 

f o r e c a s t  a n n u a l l y  by IfviFORUW f o r  a more ag g rega ted  set  o f  

n i n e t y  groups o f  i n d u s t r i e s .  Each i n d u s t r y  i s  assumed t o  

e x p e r i e n c e  the . same g row th  i n  p r o d u c t i v i t y  as t he  group o f  

which i t  i s  a p a r t .  The m o n th - t o -m on t h  movement i s  assumed 

to  l i e  on a s t r a i g h t  l i n e  c r e a t e d  by a s s i g n i n g  t h e  annua l  

p r o d u c t i v i t y  t o  J u l y  1 s t  and c o n n e c t i n g  s u c c e s s i v e  y e a r s *  

The c y c l i c a l  movements w i l l  be i n c o r p o r a t e d  t o  t he  e x t e n t  

t h a t  the  annual  s i m u l a t i o n s  r e f l e c t  them* but  n o t h i n g  has 

been done t o  add a more t r u l y  c y c l i c a l  f l u c t u a t i o n  t o  the  

e s t i m a t e d  p r o d u c t i v i t y *

Average e a r n i n g s  per  wo rke r  i n  each i n d u s t r y  are the  

s u b j e c t  o f  a r e g r e s s i o n  a n a l y s i s  p f  t h e i r  own* The 

a g r i c u l t u r a l  i n d u s t r i e s  were exc lud ed  because t hey  a re  no t  

covered  by Em£l .g£men£_and_Earnings * David B e l z e r  C43 has 

d e s c r i b e d  these e q u a t i o n s *  Each e q u a t i o n  e x p l a i n s  t he  l e v e l  

o f  average e a r n i n g s  by f o u r  d i s t r i b u t e d  l ags  o f  t w e l v e
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m o n t h s  e a c h *  T h r e e  o f  t h e s e  l a g s  a r e  on n a t i o n a l  

a g g r e g a t e s :  t h e  l e v e l  o f  c o n s u m e r  p r i c e s  ( C P I ) ,  t h e  

u n e m p l o y m e n t  r a t e f and n a t i o n a l  p r o d u c t i v i t y  ( e x l u d i n g  t h e  

g o v e r n m e n t  s e c t o r ) ;  t h e  f o u r t h  i s  t h e  l a g  on t h e  l e v e l  o f  

t h e  i n d u s t r y ' s  e m p l o y m e n t *  To e v a l u a t e  t h e s e  e q u a t i o n s  f o r  

J a n u a r y ,  1 9 7 1 ,  r e q u i r e s  a m a t r i x  185 x 12 o f  i n d u s t r i a l  

e m p l o y m e n t  f o r  t h e  t w e l v e  m o n t h s  o f  1970 p l u s  t h r e e  v e c t o r s  

h o l d i n g  t h e  C P I ,  u n e m p l o y m e n t  • r a t e ,  and a g g r e g a t e  

p r o d u c t i v i t y  f o r  t h e  same t w e l v e  m o n t h s *  I n  t h i s  way 

a v e r a g e  e a r n i n g s  a r e  s i m u l a t e d  f o r  a l l  s e c t o r s  i n  J a n u a r y ,  

1 9 7 1 .  The a v e r a g e  e a r n i n g s  a r e  d i v i d e d  by p r o d u c t i v i t y  t o  

f o r m  a u n i t  l a b o r  c o s t *  Summing u n i t  l a b o r  t o  m a t e r i a l  c o s t  

y i e l d s  t h e  u n i t  c o s t  v e c t o r  f o r  J a n u a r y ,  197 1 *

O u t p u t  i s  t h e  o t h e r  v a r i a b l e  w h i c h  mus t  be e x t e n d e d  t o  

J a n u a r y ,  1 9 7 1 ,  b e f o r e  F e b r u a r y ,  1971.,  p r i c e s  can be 

s i m u l a t e d .  A n n u a l  o u t p u t s  oy i n d u s t r y  a r e  f o r e c a s t  by 

1NF0RUF* M o n t h l y  o u t p u t s  we re  i n t e r p o l a t e d  u s i n g  t h e  same 

t e c h n i q u e  o f  a c c u m u l a t i n g  o u t p u t s  y e a r  a f t e r  y e a r  as was 

a p p l i e d  t o  c r e a t i n g  o u t p u t  s e r i e s  ( s e e  page 3 4 ) .

F e b r u a r y ,  1 9 7 1 ,  p r i c e s  can now be c a l c u l a t e d  f r o m  t h e  

p r i c e  e q u a t i o n s ,  and f r o m  t h e  i n d u s t r y  p r i c e s  come t h e  

a g g r e g a t e s  f o r  t h e  same m o n t h .  A l s o  f r o m  t h e  p r i c e s ,  and  i n  

p r e p a r a t i o n  f o r  t h e  March  c a l c u l a t i o n s ,  t h e  F e b r u a r y  u n i t  

m a t e r i a l  c o s t  f o r  each  i n d u s t r y  i s  f o r m e d  u s i n g  t h e  same 

m a t r i x  A,  w h i c h  i s  as sumed  t o  h o l d  c o n s t a n t  t h r o u g h o u t  t h e  

y e a r .  F e b r u a r y ' s  u n i t  l a b o r  c o s t  r e q u i r e s  t h e  l i n e a r  

i n t e r p o l a t i o n  o f  a n n u a l  p r o d u c t i v i t y  t o  p r o v i d e  t h e
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d e n o m i n a t o r  o f  t h e  f r a c t i o n .  Each i n d u s t r y ' s  o u t p u t  f o r  

F e b r u a r y  comes f r o m  t h e  same c u b i c  u s e d  t o  g e t  t h e  J a n u a r y  

e s t i m a t e  •

The e q u a t i o n s  o f  a v e r a g e  e a r n i n g s  c a n n o t  be e v a l u a t e d  

f o r  F e b r u a r y  u n t i l  t h e  m a t r i x  o f  e m p l o y m e n t  l e v e l s  and t h e  

t h r e e  v e c t o r s  o f  n a t i o n a l  wage i n d i c a t o r s  have  been  u p d a t e d  

by d r o p p i n g  t h e  e a r l i e s t  month  and a d d i n g  J a n u a r y  t 1 9 7 1 .  

The Consumer  T r i c e  I n d e x  f o r  J a n u a r y  i s  s i m u l a t e d  by  m o v i n g  

t o r w a r c  t h e  D e c e m b e r ,  1970 , i n d e x  i n  p r o p o r t i o n  t o  t h e  

s i m u l a t e d  v a l u e  o f  t h e  d e f l a t o r  f o r  P e r s o n a l  C o n s u m p t i o n  

E x p e n d i t u r e ;  t h i s  d e f l a t o r  i s  one  o f  t h e  f i f t e e n  a g g r e g a t e s  

f o r m e d  as w e i g h t e d  a v e r a g e s  o f  t h e  i n d u s t r i a l  p r i c e s  a f t e r  

e a c h  m o n t h ' s  c o m p u t a t i o n  i s  c o m p l e t e *  The u n e m p l o y m e n t  r a t e  

i s  i n t e r p o l a t e d  on a s t r a i g h t  l i n e  b e t w e e n  t h e  a n n u a l  r a t e s  

s i m u l a t e d  by INFORUM* The a g g r e g a t e  p r o d u c t i v i t y  i s  t h e  

w e i g h t e d  a v e r a g e  o f  t h e  p r o d u c t i v i t i e s  us ed  as t h e  

d e n o m i n a t o r s  o f  t h e  u n i t  l a b o r  c o s t s ;  t h e  w e i g h t s  a r e  t h e  

o u t p u t s *  F i n a l l y ,  t h e  e m p l o y m e n t  i n  each  i n d u s t r y  i s  moved 

f o r w a r d  f r o m  December  t o  J a n u a r y  i n  p r o p o r t i o n  t o  t h e  

i n c r e a s e  i n  t h e  i n d u s t r y ' s  o u t p u t  and i n v e r s e l y  t o  t h e  

i n c r e a s e  i n  p r o d u c t i v i t y  o f  t h e  g r o u p  t o  w h i c h  t h e  i n d u s t r y  

b e l o n g s .  W i t h  t h e  J a n u a r y  v a l u e s  o f  a l l  t h e  i n d e p e n d e n t  

v a r i a b l e s ,  t h e  e q u a t i o n s  y i e l d  F e b r u a r y  a v e r a g e  e a r n i n g s ,  

and t h e  u n i t  c o s t  v a r i a b l e  can  be c o m p l e t e d *

Each mon t h  i s  s i m u l a t e d  i n  t h i s  f a s h i o n .  U s i n g  t h e  

l a g g e d  v a l u e s  o f  u n i t  c o s t  a n d o u t p u t ,  we c a l c u l a t e  p r i c e s  

and t h e n  p r i c e  a g g r e g a t e s .  Then we p r e p a r e  f o r  t h e  n e x t
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month  by f o r m i n g  u n i t  m a t e r i a l  c o s t s  f r o m  p r i c e s *  

i n t e r p o l a t i n g  p r o d u c t i v i t i e s ,  e v a l u a t i n g  a v e r a g e  e a r n i n g s  

f r o m  t h e i r  e q u a t i o n s  and  t h e n  f o r m i n g  u n i t  c o s t ,  and by 

i n t e r p o l a t i n g  o u t p u t s .  We f u r t h e r  p r e p a r e  t h e  n e x t  mon t h  by 

c a l c u l a t i n g  t h e  CPI ano  a g g r e g a t e  p r o d u c t i v i t y *  

i n t e r p o l a t i n g  t h e  u n e m p l o y m e n t  r a t e  and s c a l i n g  a l l  

e m p l o y m e n t s  f o r  i n c r e a s e d  o u t p u t  and p r o d u c t i v i t y .

T h e  d e p e n d e n c e  on I N F OR U M c o n s i s t s  o f  t h e  f o u r  

e l e m e n t s  f o r  e a c h  y e a r  o f  t h e  s i m u l a t i o n :  t h e  u p d a t e d  

i n p u t - o u t p u t  m a t r i x ,  t h e  o u t p u t  v e c t o r ,  t h e  p r o d u c t i v i t y  

v e c t o r  a n d  t h e  u n e m p I o y m e n t  r a t e *  A s i m u l a t i o n  b y  I N F O R U M 

o f  t h e s e  e l e m e n t s  f o r  t h e  d e c a d e  t h r o u g h  1980  m a k e s  p o s s i b l e  

a f o r e c a s t  o f  i n d u s t r y  p r i c e s  a n d  p r i c e  a g g r e g a t e s  t h r o u g h  

198C.  E a c h  ' a l t e r n a t e  I N F O R U M s i m u l a t i o n  i s  t h e  b a s i s  f o r  

a n o t h e r  s i m u l a t i o n  o f  p r i c e s *

5 * 2 *  Two T e s t s

T h r e e  s i m u l a t i o n s  o f  p r i c e s  f o r  t h e  p e r i o d  1971 t o  

1978  w i l l  now be c o n t r a s t e d  i n  o r d e r  t o  a n s w e r  t wo  

q u e s t i o n s *  The f i r s t  q u e s t i o n  c o n c e r n s  t h e  e x t e n t  t o  w h i c h  

c r u d e  f o o d  and f u e l  c o m m o d i t i e s  can be b l a m e d  f o r  t h e  r a p i d  

i n f l a t i o n  s i n c e  1 9 7 3*  The s e c o n d  q u e s t i o n  i s  w h e t h e r  a l l  

t h e  r e g r e s s i o n s  y i e l d  a s e t  o f  e q u a t i o n s  w h i c h  can t r a c k  t h e  

W h o l e s a l e  P r i c e  I n d e x  (WP1) b e t t e r  t h a n  a Mn a i v e M m o d e l *

The bas e  o f  t h e  c o m p a r i s o n  i s  a s i m u l a t i o n  i n  w h i c h  

t h e  e q u a t i o n s  f o r  a l l  c r u d e  m a t e r i a l s  a r e  r e m o v e d *  These  

i n d u s t r i e s  a r e :
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W e i g h t  W e i g h t
i.n_WP 1 1 q _ wp

1 D a i r y  Farm P r o d u c t s  ,2*05 16 S t o n e  8 C l a y  M i n i n g  *31

2 P o u l t r y  & Eggs 1 * 10  70 F u e l  O i l  . 0 0

3 Peat  A n i m a l s  3 . 5 9  64 C o p p e r  . 7 4  

5 G r a i n s  1 . 0 2  85 Lead . 1 0  

7 F r u i t s ,  V e g e t a b l e s  1 . 81  86 Z i n c  . 1 0

11 I r o n  Ore . 0 4  8 7 A l u m i n u m  . 75

14 Coal  . 4 9  88 O t h e r  N o n - F e r r o u s  . 2 2

15 Crude P e t r o l e u m  1 . 2 4

I n s t e a d  o f  d e r i v i n g  p r i c e s  f r o m  t h e  e q u a t i o n s  f o r  t h e s e  

i n d u s t r i e s ,  we peg t h e s e  p r i c e s  a t  t h e i r  a c t u a l  v a l u e s *  

month  by  month  t h r o u g h  J u n e ,  1 9 7 4 .  Each mon t h  t h e s e  a c t u a l  

p r i c e s  e n t e r  t h e  c o m p u t a t i o n  o f  t h e  u n i t  m a t e r i a l  c o s t  o f  

a l l  o t h e r  i n d u s t r i e s ;  a n d ,  o f  c o u r s e ,  t h e y  a r e  u sed  f o r  

c o m p u t i n g  t h e  a g g r e g a t e  p r i c e s .  J u n e ,  1 9 7 4 ,  i s  t h e  l a s t  

mon th  f o r  w h i c h  a c o m p l e t e  s e t  o f  h i s t o r i c a l  p r i c e s  has been  

a s s e m b l e d .  T h e r e f o r e ,  f o r  t h e  mo n t h s  b e y o n d ,  t h e  p r i c e s  o f  

c r u d e  m a t e r i a l s ’ a r e  n e u t r a l i z e d  by m a k i n g  them move 

p r o p o r t i o n a t e l y  t o  t h e  WPI.  I f  t h e  WPI r i s e s  1X i n  J u l y *  

a l l  p r i c e s  f o r  c r u d e  m a t e r i a l s  r i s e  1% i n  A u g u s t .  I n  t h i s  

f a s h i o n  t h e  f o r e c a s t  i s  r un  t h r o u g h  D e c e m b e r ,  1 9 7 8 .

As a f i r s t  a l t e r n a t i v e *  t h e  s i m u l a t i o n  and f o r e c a s t  

a r e  r e - r u n  w i t h  one s e t  o f  c h a n g e s :  t h e  p r i c e s  o f  c r u d e  

m a t e r i a l s  f o l l o w  t h e  t r e n d  o f  t h e  WPI f r o m  N o v e m b e r *  1 9 7 2 *  

f o r w a r d .  The l a r g e  p r i c e  i n c r e a s e  e x p e r i e n c e d  by t h i s  g r o u p  

b e t w e e n  t h e  end o f  1972 and m i d - 1 9 7 4  i s  t h u s  m i s s i n g  f r o m  

t h e  s e c on d  s i m u l a t i o n  as a s p u r  t o  a r i s i n g  p r i c e  l e v e l .
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The u n i t  c o s t  o f  a l l  o t h e r  i n d u s t r i e s  w i l l  now a p p e a r  l o w e r 9 

as w i l l  t h e i r  p r i c e s *  The a g g r e g a t e  p r i c e s  w i l l  be l o w e r  

and t h e  wages w i l l  r e s p o n d  t o  t h e m *  I n  t h e  mon t hs  f o l l o w i n g  

No vemb er *  197 2*  u n i t  c o s t s  w i l l  be l o w e r  f o r  t h r e e  r e a s o n s :  

l o w e r  w a g e s ,  l o w e r  c o m p u t e d  p r i c e s *  as w e l l  a s .  t h e  l o w e r  

p r i c e s  o f  c r u d e  m a t e r i a l s *

O u t p u t s *  e m p l o y m e n t  l e v e l s *  and  t e c h n o l o g i c a l  

r e l a t i o n s h i p s  b e t w e e n  i n d u s t r i e s  a r e  n o t  a d j u s t e d ,  i n  t h i s  

sec on d  s i m u l a t i o n .  INFORUP us es  t h e  v e c t o r  o f  p r i c e s  as one 

o f  i t s  i n i t i a l  a s s u m p t i o n s  and us es  t h e  r e l a t i v e  p r i c e s  

c om pu t ed  f r o m  i t  t o  a d j u s t  p e r  c a p i t a  c o n s u m p t i o n  l e v e l s  and 

some i n p u t - o u t p u t  c o e f f i c i e n t s *  H o w ev e r *  t h e  e n t i r e  p a t h  

r e q u i r e s  m a k i n g  a t  l e a s t  one a d d i t i o n a l  s i m u l a t i o n  w i t h  

INF CRUM and one . a d d i t i o n a l  s i m u l a t i o n  w i t h  t h e  p r i c e  

e q u a t i o n s *  and t h e s e  e x t r a  s t e p s  have been o m i t t e d *

The s e co n d  a l t e r n a t i v e  r e q u i r e s  a t h i r d  s i m u l a t i o n - 4* 

f o r e c a s t .  L i k e  the.  f i r s t  t w o ,  i t  c o v e r s  t h e  n i n e t y - s i x  

m o n th s  f r o m  J a n u a r y *  1.971* t h r o u g h  Dec emb er *  1 9 7 8 *  I t  

d i f f e r s  f r o m  t h e  b as e  f o r e c a s t  by a s i n g l e  g r o u p  o f  c h a n g e s :  

t h e  r e p l a c e m e n t  o f  a l l  t h e  e s t i m a t e d  d i s t r i b u t e d  l a g s  by a 

s t a n d a r d i z e d  c o s t  l a g  and  a s t a n d a r d i z e d  o u t p u t  l a g *  The 

c o s t  l a g  r i s e s  s m o o t h l y  f r o m  0 t o  1 i n  t w e l v e  m o n t h s  and 

p a s s e s  t h r o u g h  a l l  c o s t s  w i t h o u t  any a d d i t i o n a l  m a r k - u p *  

The o u t p u t  l a g  r i s e s  t o  .6 i n  s i x t e e n  m o n t h s  and  t h e n  f a l l s  

b a c k  t o  z e r o  by t h e  t w e n t y - f o u r t h  m o n t h *  i m p l y i n g  l o n g - r u n  

c o n s t a n t  r e t u r n s  t o  s c a l e .  The i n t e r c e p t s  f o r  e a ch  e q u a t i o n  

a r e  t h e n  c h o s e n  so t h a t  t h e  s t a n d a r d i z e d  l a g s  p r e d i c t  t h e
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a c t u a l  p r i c e  f o r  J a n u a r y ,  197 1 *  As i n  t h e  b a s e  s i m u l a t i o n *  

t he  p r i c e s  o f  c r u d e  m a t e r i a l s  a r e  p e g g e d  a t  t h e i r  a c t u a l  

v a l u e s  t h r o u g h  J u n e *  1 9 7 4*  and t h e r e a f t e r  t h e y  t a g  a l o n g  

a f t e r  t h e  W h o l e s a l e  P r i c e  I n d e x .

T a b l e  7 ,  s t a r t i n g  on  page  1 1 7 ,  s u m m a r i z e s  t h e  r e s u l t s  

o f  t h e  t h r e e  s i m u l a t i o n s  and f o r e c a s t s .  F o r  J u n e ,  1 9 7 4 ,  t h e  

l a s t  m on t h  o f  c o m p l e t e  h i s t o r i c a l  p r i c e s ,  t h e  a c t u a l  p r i c e  

i n d e x  and t h e  p r i c e  i n d e x  f r o m  t h e  b a s e  s i m u l a t i o n  a r e  

shewn ,  and t h e  p e r c e n t a g e  o f  e r r o r  a p p e a r s  i n  t h e  t h i r d  

c o l u m n .  The WPI i s  e s t i m a t e d  e x a c t l y ,  b u t  t h i s  a v e r a g e  

a c c u r a c y  h i d e s  l a r g e  u n d e r e s t i m a t e s  and l a r g e  o v e r e s t i m a t e s  

i n  i n d i v i d u a l  i n d u s t r i e s .  L e t  us c o n s i d e r  t h e  l a r g e s t  

e r r o r s  and t h e n  t h e  e r r o r s  f o r  t h e  l a r g e s t  i n d u s t r i e s .

The e r r o r s  o f  a f i r s t  g r o u p  s tem  f r o m  a g g r e g a t i o n  

p r o b l e m s .  I n d u s t r y  2 8 ,  S u g a r ,  i s  e s t i m a t e d  25% low and 

I n d u s t r y  3 2 ,  F a t s  and O i l s ,  i s  11% h i g h .  B o t h  consume t h e  

p r o d u c t s  o f  i n d u s t r y  7 ,  F r u i t s ,  V e g e t a b l e s *  O t h e r  C r o p s ,  as 

a m a j o r  i n p u t *  and t h e  p r i c e  f o r  F r u i t s  a n d  V e g e t a b l e s  i s

pegged  a t  t h e  a c t u a l .  The d i r e c t  way t o  c o r r e c t  t h i s  k i n d
/

o f  e r r o r  i s  t o  e n l a r g e  t h e  number  o f  I n d u s t r i e s  i n  t h e  

i n p u t - o u t p u t  f r a m e w o r k .  A n o t h e r  a l t e r n a t i v e *  ad h o c ,  i s  t o  

pea t h e  p r i c e s  a t  t h e  s e c o n d  s t a g e  i n s t e a d  o f  t h e  f i r s t *  

T h i s  a l t e r n a t i v e  was c h o s e n  i n  t h e  c a s e  o f  n o n - f e r r o u s  

m e t a l s .  I n d u s t r i e s  85 t o  8 8 *  L e a d *  Z i n c *  A l u m i n u m *  and  

O t h e r  N o n - f e r r o u s  P r i m a r y  R e f i n i n g *  a l l  p u r c h a s e  t h e i r  m a j o r  

i n p u t  f r o m  I n d u s t r y  13*  O t h e r  N o n - f e r r o u s  O r e s .  S i n c e  t h e  

m ea s u r e d  p r i c e  f o r  I n d u s t r y  13 i s  s o l e l y  t h a t  o f  l i q u i d
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v e c t o r  d o m i n a t e d  by  t h e  m i n o r  i n p u t s *  I n  1973 t h e  g e n e r a l  

i n f l a t i o n  o f  15% o p e r a t e d ,  t h r o u g h  t h e s e  t o  a ug me n t  t h e  

l e a t h e r  i n d u s t r y ' s  u n i t  c o s t  as s i m u l a t e d  by 9%,  and t h e  

m a r k - u p  e q u a t i o n  t h e n  c r e a t e d  a y e t  l a r g e r  d i v e r g e n c e  

b e t w e e n  p r e d i c t e d  p r i c e  and a c t u a l *  F o o t w e a r  r e c e i v e s  t h e  

same i n f l u e n c e  one s t a g e  l a t e r  i n  t h e  p r o c e s s  o f  p r o d u c t i o n *  

These c a s e s  r e p r e s e n t  t h e  l a r g e s t  e r r o r s *  L e t  us  t u r n  

t o  t h e  l a r g e s t  i n d u s t r i e s .  Two o f  t h e  l a r g e s t  i n d u s t r i e s *  

D a i r y  F a r m s ( 1 )  and Meat  A n i m a l s < 3 > *  a r e  p e g g e d .  I n d u s t r y  

2 3 ,  K e a t  P r o d u c t s *  a p p e a r s  t o  have  a l a r g e  e r r o r .  I n  f a c t *  

t h e  p r i c e  i s  r e s p o n d i n g  t o  a s t e e p  d e c l i n e  i n  t h e  c o s t  o f  

l i v e  a n i m a l s  d u r i n g  t h e  f i r s t  h a l f  o f  1 9 7 4 .  The p r e d i c t e d  

p r i c e  f o r  t f ea t  P r o d u c t s  does  n o t  r e a c h  t h e  same low l e v e l  

u n t i l  S e p t e m b e r .  .A s i m i l a r  p r o b l e m  e x p l a i n s  t h e  s m a l l e r  

e r r o r  f o r  I n d u s t r y  24*  D a i r y  P r o d u c t s .  The a c t u a l  p r i c e  

f e l l  7% b e t w e e n  A p r i l  and J u n e *  l e a v i n g  t h e  e q u a t i o n  6^ h i g h  

a t  t he  moment  t h e  s n a p s h o t  was t a k e n *  And a s l i g h t l y  

d i f f e r e n t  s t o r y  a p p l i e s  t o  I n d u s t r y  2 5 ,  G r a i n  M i l l  P r o d u c t s *  

The e q u a t i o n s  r i s e  s t e a d i l y  f r o m  J a n u a r y  t o  J u n e *  w h e r e a s  

t h e  a c t u a l  p r i c e  l i n g e r e d  a t  one v a l u e  f o r  t h r e e  m o n t h s  and 

t h e n  i n  J u l y ,  1 9 7 4 ,  a c h i e v e d  a v a l u e  a l m o s t  i d e n t i c a l  t o  t h e  

p r e d i c t i o n .  I n d u s t r y  35 *  F a b r i c ,  i s  t h e  o p p o s i t e  c a s e ;  t h e  

p r e d i c t i o n  r u n s  2% h i g h e r  t h a n  t h e  a c t u a l s  f o r  s e v e r a l  

m o n t h s  u n t i l  J u n e ,  when t h e  a c t u a l  p r i c e  l e a p e d  t o  meet  t h e  

p r e d i c t i o n .  I n  a l l  o f  t h e s e  c a s e s ,  t h e  e r r o r  i s  j u s t  a 

m a t t e r  o f  t i m i n g ;  t h e  p r e d i c t i o n  moved h e r e  f a s t e r ,  t h e r e  

s l o w e r  t h a n  d i d  t h e  a c t u a l *
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I n d u s t r y  3 9 ,  A p p a r e l ,  p r e s e n t s  a p r o b l e m  o f .  a 

d i f f e r e n t  s o r t .  The e r r o r  f o r  J u n e ,  1 9 7 4 ,  8 * 6 %,  comes f r o m  

a d i s c r e p a n c y  i n  t h e  d a t a  on o u t p u t *  I f  t h e  s i m u l a t i o n  

c r e a t e s  a u n i t  c o s t  i d e n t i c a l  t o  t h e  a c t u a l  u n i t  c o s t  f a c e d  

by t he  i n d u s t r y  and i f  o u t p u t s  a r e  a l s o  s i m u l a t e d  so as t o  

e q u a l  a c t u a l  o u t p u t ,  t h e n  t h e  e r r o r  i n  t h e  p r e d i c t i o n  w i l l  

be t he  c o r r e s p o n d i n g  r e s i d u a l  f r o m  t h e  r e g r e s s i o n .  I n  J u n e ,  

1 9 7 4 ,  t h e  s i m u l a t e d  o u t p u t  was 22% h i g h e r  t h a n  t h e  f i g u r e  

u s e d  i n  t h e  r e g r e s s i o n s .  S i n c e  t h e  e s t i m a t e d  e q u a t i o n

i n d i c a t e s  t h a t  A p p a r e l  i s  an i n c r e a s i n g  c o s t  i n d u s t r y ,  t h i s
/

d i s c r e p a n c y  i s  c o n v e r t e d  i n t o  a 9% e r r o r  i n  t h e  p r i c e .  The 

d i f f e r e n c e  i n  t h e  t w o  o u t p u t  s e r i e s  i s  t h a t  t h e  s o - c a l l e d  

" a c t u a l * *  s e r i e s  i s  c o n s t r u c t e d  f r o m  e m p l o y m e n t  and 

p r o d u c t i v i t y ,  w h e r e a s  t h e  s i m u l a t e d  s e r i e s  i s  b a se d  on 

d e f l a t e d  v a l u e s  o f  s h i p m e n t s .  The f o r m e r ,  f r o m  t h e  F e d e r a l  

R e s e r v e  B o a r d ,  has  a d i  f f e r e n t  t r e n d  f r o m  t h e  C e n s u s - b a s e d  

d a t a  i n  t h e  mos t  r e c e n t  y e a r s .  T h i s  c o u l d  be c o r r e c t e d  by 

u s i n g  t h e  i n p u t - o u t p u t  s i m u l a t i o n s  o f  t h e  mos t  r e c e n t  t w o  

y e a r s  -  t h e s e  s i m u l a t i o n s  go b e y o nd  t h e  l a s t  A n n u a l  S u r v e y  

o f  M a n u f a c t u r e s ,  b u t  t h e y  a r e  b a se d  on p u b l i s h e d  G r o s s  

N a t i o n a l  P r o d u c t  a c c o u n t s  -  t o  a d j u s t  t h e  t r e n d  i n  t h e  F e d ' s  

I n d u s t r i a l  P r o d u c t i o n  I n d e x .  The e q u a t i o n  f o r  A p p a r e l  w o u l d  

t h e n  y i e l d  a s m a l l e r  e l a s t i c i t y  w i t h  r e s p e c t  t o  t h i s  

r e c o n s t i t u t e d  o u t p u t  d a t a .

I n d u s t r y  5 5 ,  I n d u s t r i a l  C h e m i c a l s ,  has  an  e q u a t i o n  

w h i c h  res-ponds more s l o w l y  t h a n  t h e  m a r k e t *  The 4% 

u n d e r e s t i m a t e  a p p e a r s  o n l y  i n  t h e  s e c o n d  q u a r t e r  o f  1974  as



t h e  a c t u a l  p r i c e  was r e s p o n d i n g  t o  t h e  new p r i c e  o f  c r u d e  

p e t r o l e u m .  The s i m u l a t e d  p r i c e  o f  I n d u s t r y  6 9 t P e t r o l e u m  

R e f i n i n g ,  was ,  i t s e l f ,  8% h i g h  i n  o u r  s n a p s h o t  mon t h  o f  

J u n e ,  1 9 7 4 ,  The e q u a t i o n  i s  o v e r s h o o t i n g  i t s  m a r k ,  and i n  

t h e  l a t e r  m o n t h s  o f  1 9 7 4 ,  i t  a d j u s t s  d o w n w a r d .  The t i m i n g  

i s  askew f r o m  N o v e m b e r ,  1 9 7 3 ,  o n w a r d s *  The s e r i o u s  

u n d e r e s t i m a t e  f o r  I n d u s t r y  5 3 ,  S t e e l ,  a p p e a r s  o n l y  w i t h  May,  

1 9 7 4 ,  and i s  S* i n  J u n e *  By D e c e m b e r ,  t h e  s i m u l a t e d  p r i c e  

has r e a c h e d  t h e  a c t u a l  June l e v e l ;  i t  i s  a n o t h e r  case  o f  

d e l a y e d  r e a c t i o n *  The e q u a t i o n  f o r  I n d u s t r y  1 3 3 ,  M o t o r  

V e h i c l e s ,  t r a c k s  t h e  a c t u a l  p r i c e  v e r y  c l o s e l y *  T h a t  f o r  

I n o u s t r y  16G,  F l e c t r i c  U t i l i t i e s ,  p a s s e s  t h r o u g h  t h e  o i l  

c o s t  more s l o w l y  t h a n  a c t u a l l y  o c c u r r e d ;  i n  J u n e ,  t h e  

p r e d i c t i o n  was 97 s h o r t *

T h e r e  a r e  many o t h e r  c a s e s  o f  l e s s  s i g n i f i c a n c e  t o  t h e  

p r e d i c t i o n  o f  t h e  g e n e r a l  p r i c e  l e v e l ,  t h o u g h  t h e y  may p l a y  

a b i g  r o l e  i n  t h e  d e f l a t o r s  f o r  c o m p o n e n t s  o f  GNP* The 

e x a m p l e s  above  i n d i c a t e  t h a t  t h e  t e c h n i q u e  i s  i n  need  o f  

many r e f i n e m e n t s *  B u t  i t  s e r v e s  as a f r a m e w o r k  f o r  

a s s e s s i n g  r e c e n t  e x p e r i e n c e  w i t h  o u t p u t ,  c o s t  o f  p r o d u c t i o n ,  

and p r i c e s  a t  t h e  l e v e l  o f  t h r e e - d i g i t  SIC i n d u s t r i e s *

S . i s y l § . t i o n  w i t h  C r ude  P r i c e s  foJL l o w i n g  W PI  * We t u r n  

n e x t  t o  t h e  e f f e c t  o f  c r u d e  m a t e r i a l s '  p r i c e s .  The c o l u m n s  

o f  T a b l e  7 l a b e l e d  CRUDE show t h e  p e r  c e n t  by w h i c h  

s i m u l a t e d  p r i c e s  o f  t h i s  f i r s t  a l t e r n a t i v e  ( d e s c r i b e d  on 

page  1 0 8 )  e x c e e d  t h e  b a s e  s i m u l a t i o n  j u s t  p r e s e n t e d .  I n  one 

o f  t he  mos t  d r a m a t i c  i n s t a n c e s ,  I n d u s t r y  6 9 ,  P e t r o l e u m
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R e f i n i n g ,  i t  i s  e s t i m a t e d  t h a t  t h e  p r i c e  w o u l d  have  been  46% 

l o w e r  i n  J u n e ,  1 9 7 4 ,  i f  t h e  p r i c e s  o f  c r u d e  m a t e r i a l s  had 

h e l d  t o  t h e  l e v e l  o f  N ov emb er ,  197 2*  The gap i s  e s t i m a t e d  

t o  be s m a l l e r  i f  t h e  e f f e c t s  a r e  e x t e n d e d  f o u r  y e a r s  t o  t h e  

end o f  197 8 *  For  a l l  o f  t h e  s e c t o r s  d i r e c t l y  a f f e c t e d ,  t h e  

gap f o r  1978 i s  a p p r o x i m a t e l y  t h e  same as f o r  1 9 7 4 .  B u t  an 

i n d u s t r y  w h i c h  i s  a t  a l a t e r  s t a g e  o f  p r o c e s s i n g  does  n o t  

f e e l  t h e  e f f e c t  so q u i c k l y .  T h u s ,  I n d u s t r y  3 6 ,  F l o o r  

C o v e r i n g s ,  had e x p e r i e n c e d  o n l y  a b o u t  a t h i r d  o f  t h e  

l o n g - r u n  e f f e c t  by m i d - 1 9 7 4  ( a n d  a b o u t  t w o - t h i r d s  by 

N o v e m b e r ,  1 9 7 5 ) .  The e f f e c t  on t h e  a g g r e g a t e  p r i c e  i n d e x  i s  

seen  t o  be more t h a n  h a l f  c o m p l e t e  by J u n e ,  1 9 7 4 .  A f i n a l  

g r o u p  o f  i n d u s t r i e s  i s '  r p p r e s e n t e d  by I n d u s t r y  1 0 3 ,  Farm 

M a c h i n e r y .  The e f f e c t  o f  t h e  CRUDE a s s u m p t i o n  by  J u n e ,  

1 9 7 4 ,  i s  s t i l l  m i n i s c u t e .  For  u n l i k e  F l o o r  C o v e r i n g  

m a n u f a c t u r e r s ,  who buy  c o t t o n  and p e t r o l e u m - b a s e d  y a r n s  and 

r e c e i v e  t h e  i m p a c t  o f  h i g h e r  c r u d e  p r i c e s  d i r e c t l y ,  Farm 

M a h i n e r y  ma ke r s  a r e  s e v e r a l  s t a g e s  r e m o v e d .  E v e n t u a l l y ,  t h e  

h i g h e r  l e v e l  o f  p r i  worms i t s  way i n ,  e s p e c i a l l y  t h r o u g h  t h e  

l e v e l  o f  w a g es .  T hu s  by 1978 a d i f f e r e n c e  o f  20X has  

a p p e a r e d  b e t w e e n  t h e  t w o  f o r e c a s t s  o f  Farm M a c h i n e r y  p r i c e s *  

The o t h e r  a l t e r n a t i v e  f o r e c a s t  can  be seen  i n  t h e  t wo  

c o l u m n s  o f  T a b l e  7 he a d ed  STANDARD. T h i s  s e c o n d  a l t e r n a t i v e  

was c o m p u t e d  as i f  we had n e v e r  p e r f o r m e d  t h e  r e g r e s s i o n  

a n a l y s i s  d e s c r i b e d  i n  C h a p t e r  4 .  I t  r e s t s  on t h e  i d e a  t h a t  

a l l  c o s t s  have  t o  be p a s s e d  t h r o u g h  t o  t h e  p r i c e  and t h a t  

e v e r y  i n d u s t r y  o p e r a t e s  on  t h e  f l a t  p o r t i o n  o f  i t s  l o n g - r u n



a v e r a g e  c o s t  c u r v e .  The  W h o l e s a l e  P r i c e  I n d e x  i s  v e r y  c l o s e  

t o  t h e  BASE r u n  i n  June  ( 1 9 7 4 .  By t h e  end o f  1 9 7 8 *  i t  i s  

d r i f t i n g  a w a y .  The d e f l a t o r  f o r  c on s u m e r  d u r a b l e s  i s  

c o m p u t e d  t o  be much h i g h e r  u s i n g  t h e s e  more a r t i f i c i a l  

e q u a t i o n s y  and f r o m  1974 t o  1 9 7 3 t t h e  gap b e t w e e n  BASE and 

STANDARD w i d e n s .  The d e v i a t i o n s  a r e  g e n e r a l l y  l a r g e r  i n  

1 9 7 8 ,  i n d u s t r y  by i n d u s t r y ,  and t h o s e  w i t h  s t r o n g l y  n e g a t i v e  

o u t p u t  e l a s t i c i t i e s  show 6 b i g  d i f f e r e n c e ;  I n d u s t r y  1 2 5 ,  

R a d i o  and TV R e c e i v i n g  S e t s ,  i s  t h e  w o r s t  o f  t h i s  c a t e g o r y .

5 . 3 .  Cone l u s  i o n s

The o b j e c t  o f  t h i s  s t u d y  was t o  mode l  i n d u s t r y  p r i c e s .  

T h i s  has  been  d o n e .

The mode l  t r a c k s  t h e  g e n e r a l  l e v e l  o f  p r i c e s  f o r  a 

p e r i o d  o f  f o u r  y e a r s  a f t e r  t a k i n g  as g i v e n  c r u d e  m a t e r i a l s ,  

w h i c h  c o n s t i t u t e  13% o f  t h e  WPI and  w h i c h  have  been  

u n p r e d i c t a b l e .  The e r r o r s  a t  t h e  i n d u s t r y  l e v e l  a r e  

s o m e t i m e s  L a r g e ,  b u t  e x p l a n a t i o n s  have been  a d d u c e d  w h i c h  

show t h a t  t h e y  a r e  n o t  f a t a l  f l a w s .  C o m p a r i s o n  w i t h  a 

s t y l i z e d  s i m u l a t i o n  u s i n g  i n v e n t e d  e q u a t i o n s  s u g g e s t s  t h a t  

much o f  t h e  s t r e n g t h  i n  t h e  m o d e l  r e s i d e s  i n  t h e  e n d o g e n o u s  

c o m p u t a t i o n  o f  c o s t s  f r o m  p r i c e s ,  and t h a t  t h e  p a r t i c u l a r  

e q u a t i o n s  a r e  l e s s  i m p o r t a n t .  H o w e v e r ,  t h e  e s t i m a t e d  

e q u a t i o n s  g i v e  a m a r g i n  o f  a c c u r a c y  and d i f f e r e n t  r e s u l t s *  

S i n c e  i n  87  o f  o u r  137  e q u a t i o n s ,  one o r  b o t h  e l a s t i c i t i e s  

a r e  a t  t h e  l i m i t  o f  t h e  a c c e p t a b l e  r a n g e ,  i t  i s  u n l i k e l y  

t h a t  . by  m o v i ng  e l a s t i c i t i e s  t o  t h e  c e n t e r  o f  t h a t ,  r a n g e ,  we
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t a b l e  7 .  P r i c e  S i m u l a t i o n s  and F o r e c a s t s  t o  1978 u n d e r  T h re e  A s s u m p t i o n s

Compar i  son f o r June * 1«>74 Compar  i  son f o r  Dec*  1978
ACTUAL BASE BASE CRUDE STANDARD BASE CRUDE STANDARD

I n d e x I n d e x %E r r ZD i  f X D i f I n d e  x X D i f X D i f
1 8 6 W h o l e s a l e  P r i c e  I n d e x 1 . 5 2 2 1 . 5 2 4 .1 - 1 4 . 1 1 . 2 1 . 9 5 4 - 2 5 . 2 4 . 5
1 8 7 DEFLATORS:6 ross  N a t i o n a l  P r o d u c t 1 . 7 3 7 1 . 7 0 4 -1 . 9 -6 .4 5 .5 2 . 2 1 0 - 1 9 . 5 9 . 8
1 8 8 P e r s o n a l  C o n s u m p t i o n  E x p e n d i t u 1 . 4 7 3 1 . 4 5 2 -1  . 4 - 6 . 6 5 . 7 1 . 8 5 6 - 1 8 . 7 1 1 . 0
1 8 9 Du r a b l e s 1 . 2 9 4 1 . 2 8 6 - . 6 - 3 . 6 19 .1 f  . 6 6 9 - 1 8 . 6 2 3 . 4
1 90 N o n - D u r a b l e s 1 . 7 6 0 1 . 8 3 3 4 .1 - 1 6 . 9 2 . 0 2 . 2 3  8 - 2 4 . 4 6 . 2
191 Se r v i c e s 1 . 7 5 8 1 . 6 9 6 - 3 . 5 - 3 . 1 5 . 3 2 . 2 0 2 - 1 6 . 6 11 .1
19 2 G r o s s  P r i v a t e  F i x e d  I n v e s t m e n t 1 . 7 5 3 1 . 6 7 7 - 4 . 3 - 6 . 0 4 . 7 2 . 2 6  0 - 2 1 . 3 6 . 2
1 9 3 B u s i n e s s  S t r u c t u r e s 2 . 1 4 6 2 . 0 0 4 - 6 . 6 - 8 . 1 .7 2 . 7 0 4 - 2 2 . 4 3 . 7
1 9 4 P r o d u c e r s  D u r a b l e  E q u ip m e n t 1 . 4 7 0 1 .4 7 6 .4 -3  .4 1 0 . 9 1 . 9 5 9 - 1 9 . 7 1 0 . 8
1 9 5 R e s i d e n t i a l  C o n s t r u c t i o n 1 .9 21 1 . 7 7 3 - 7 . 7 - 7 . 4 .5 2 . 4 3 2 - 2 2 . 2 2 . 7
1 9 6 E x p o r t s 1 . 7 2 0 1 . 7 0 8 - . 7 - 1 6 . 8 4 . 2 2 . 2 2  7 - 2 8 . 7 6 . 3
1 9 7 G o v e r n m e n t  E x p e n d i t u r e s 2 . 1 0 5 2 . 0 8 4 -1  . 0 - 6 . 3 4 . 4 2 . 7 9  0 -2 1  . 4 6 . 0
1 98 Fe d e r a I 1 . 9 4 5 2 . 0 1 7 3 . 7 - 5 . 3 5 . 6 2 . 7 6  6 - 2 1 . 7 3 . 2
1 9 9 S t a t e  and  L o c a l 2 . 1 9 0 2.130, - 2 . 7 - 6 . 3 5 . 8 2 . 7 6  2 - 2 0 . 5 1 0 . 7
2 0 0 P u b l i c  C o n s t r u c t i o n 2 . 5 7 7 2 . 3 8 4 - 7 . 5 -8  . 9 - 1 . 2 3 . 2 2 7 - 2 2 . 5 2 . 5

1 D a i r y  Farm P r o d u c t s 1 . 6 4 7 1 . 6 4 7 .0 -19  .8 . 0 2 . 1 0 2 - 2 9 . 7 3 . 0
2 P o u l t r y  and Eg9 S 1 . 2 7 2 1 . 2 7 2 .0 -15 .6 . 0 1 . 6 2 4 - 2 6 . 1 3 . 0
3 -H e a t  A n i m a l s *  O th L i v e s t k 1 . 3 8 6 1 . 3 8 6 .0 11 . 0 . 0 1 . 7 7  0 - 2 . 7 3 . 0
4 C o t t  on 2 . 0 0 0 2 . 0 0 0 .0 - 4 9  .8 . 0 2 . 5 5  3 - 5 6 . 1 3 . 0
5 G r a i  ns 2 . 2 4 3 2 . 2 4 3 .0* -4 8  . 0 . 0 2 . 8 6  3 - 5 4 . 5 3 . 0
6s T ob a c c o . . 0 0 0 1 . 3 6 5 .0 - 1 2 . 2 3 . 8 1 . 6 3 6 - 2 0 . 6 9 . 7
7 F r u i t , V e g e t a b l e s ( O th  C ro ps 2 . 0 0 2 2 . 0 0 2 .0 - 3 6  . 0 . 0 2 . 5 5 6 - 4 3 . 9 3 . 0
8 F o r e s t r y  ♦ F i s h e r y  P r o d . 1 . 5 8 5 1 .5S5 .0 -21 . 7 . 0 2 . 0 2 3 - 3 1 . 4 3 . 0

1 Os A g r , F o r e s t r y + F i s h  S e r v i c e s .0 0 0 1 .595 .0 - 19  . 9 4 . 4 1 .89  5 - 2 3 . 6 5 . 5
11 I r o n  Ores 1 . 2 3 3 1 . 2 3 3 . 0 - 1 0 . 9 . 0 1 . 5 7 4 - 2 1 . 9 3 . 0
14 Coa l  M i r i n g 3 . 2 1 5 3 . 2 1 5 .0 - 3 6  .1 . 0 4*. 104 - 4 4 . 1 3 . 0
1 5 Cr ud e  P e t r o l e u m 9 N a t .  Gas 2 . 0 1 7 2 . 0 1 7 .0 - 38  .6 . 0 2 . 2 6  2 - 3 8 . 7 . 0
16 S t o n e  and  C l a y  M i n i n g 1 . 3 5 5 1 . 3 5 5 .0 - 3 . 5 . 0 1 .72  9 - 1 5 . 5 3 . 0
17 C h e m i c a l  F e r t i l i z e r  K i n i n g 1 . 2 6 8 1 . 2 9 8 .8 -9  . 7 - 5 . 7 1 .31 9 8 . 8 3 8 . 6
18s New C o n s t r u c t i o n .0 0 0 1 . 3 8 9 .0 -4 . 3 6 * 2 1 .93 1 - 1 8 . 8 1 0 . 0
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T a b l e  7 .  P r i c e  S i m u l a t i o n s  and F o r e c a s t s  t o  1978 u n d e r  T h r ee  A s s u m p t i o n s  ( c o n t i n u e d )

C o m p a r i s o n  f o r  J u n e ,  1974 C o m p a r i s o n  f o r  Dec,  1978
ACTUAL BASE BASE CRUDE STANDARD BAS E CRUDE STANDARD

I n d e  x I n d e x % E r  r *D i  1 Z D i f I  nde x XDi f XD i  f
1 9s M a i n t e n a n c e  C o n s t r u c t i o n . 0 0 0 1 . 6 6 3 .0 - 3 . 1 1 .9 2 . 3 2 9 - 2 2 .  7 - . 0
2 0s C o m p l e t e  G u i d e d  M i s s i l e s . 0 0 0 1 . 4 8 3 .0 -1 .2 5 . 7 2 . 2 2 5 - 2 1 . 0 - . 1
21 ■Ammunit i o n 1 . 3 1 6 1 . 3 3 8 1 .7 -3  .4 2 2 . 8 1 . 6 2 7 - 2 2 . 9 1 5 . 5
22 O t h e r  O r d n a n c e 1 . 3 1 0 1 . 3 4 8 2 . 9 -2  . 6 2 0 . 8 1 .75  2 - 1 5 . 0 2 2 . 0
2 3 Meat  P r o d u c t s 1 . 3 9 2 1 . 5 6 4 1 2 . 4 - 9 . 8 9 . 7 1 . 7 0  0 - 7 . 2 -1  . 6
24 D a i r y  P r o d u c t s 1 . 4 2 9 1 . 5 1 0 5 . 7 - 1 3 . 8 7 . 2 1 .94 1 - 2 4 . 9 5 . 7
25 C a n n e d . a n d  F r o z e n  Foods 1 . 5 9 8 1 . 6 6 6 4 . 3 - 1 5 . 2 - 3 . 9 2 . 2 5  6 - 2 7 . 9 - 6 . 2
26 G r a i n  M i l l  P r o d u c t s 1 . 6 6 6 1 . 6 1 6 - 3 . 0 -24 . 0 1 2 . 6 1 .9 7  9 - 3 0 . 2 1 6 . 5
27 B a k e r y  P r o d u c t s 1 . 6 0 0 1 .60 5 .3 - 1 6 . 5 - 5 . 3 2 . 1 2 3 - 2 7 . 3 - 2 . 1
28 Suga r 3 . 2 5 4 2 . 4 3 0 - 2 5 . 3 -42  .6 - 2 6 . 9 3 . 3 1  1 - 4 5 . 9 - 2 7 . 4
29 C o n f e c t i o n e r y  P r o d u c t s 1 . 5 1 7 1 . 4 7 8 - 2 . 6 - 1 C . 9 2 2 . 4 1 .9 7 4 - 2 3 . 5 2 0 . 6
30 A l c o h o l i c  B e v e r a g e s 1 . 2 1 8 1 .2 51 2 . 7 -5 . 4 1 9 . 8 1 . 5 0 9 - 1 6 . 4 3 6 . 6
31 S o f t  D r i n k s  and F l a v o r i n g s 1 . 4 7 2 1 .431 - 2 . 8 -5  .3 1 0 . 5 1 .9 7  7 - 2 1 . 1 6 . 6
32 F a t s  a n d  O i l s 1 . 9 5 8 2 . 1 6 7 1 0 . 7 - 38  .1 - 1 4 . 5 2 . 6 0  3 - 4 1 . 6 - 8 . 6
33 M s c  Food P r o d u c t s 1 . 7 1 8 1 .69 3 -1  .4 - 17  .2 - 3 . 4 2 . 1 9 3 - 2 7 . 8 -1  . 8
34 T ob a c c o  P r o d u c t s 1 . 3 4 8 1 . 3 9 5 3 . 5 - 3 . 3 7 . 3 1 . 7 6  7 - 1 7 . 7 14 .1
35 B r o a d  a n d  N a r r o w  F a b r i c s 1 . 6 6 8 1 . 6 71 .2 - 2 0 . 7 - 5 . 0 2 . 2 0  2 - 3 0 . 5 - 1 0 . 3
36 F l o o r  C o v e r i n g s ' 1 . 1 11 1 . 1 3 9 2 . 5 - 7 . 7 21 .4 1 . 1 9 4 - 2 0 . 1 5 3 . 4
37 K i s c  T e x t i l e s 1 . 3 4 0 1 . 1 6 0 - 1 3 . 4 - 7 . 0 1 6 . 8 1 .31 1 - 1 3 . 6 3 2 . 5
38 K n i t  t i n g 1 . 1 4 0 1 . 1 3 3 - . 7 - 9 . 5 1 4 . 2 1 . 1 8 7 - 2 0 . 3 5 2 . 2
39 Appa r e  I 1 . 3 1 0 1 . 4 2 3 8 . 6 - 9 . 9 7 . 7 1 . 8 8  3 - 2 3 . 5 4 . 8
40 H o u s e h o l d  T e x t i l e s 1 . 5 3 3 1 .4 41 - 6 . 0 - 1 3 . 3 - 1 . 0 1 .63  5 - 2 3 . 2 4 . 0
41 Lumber  and Wood P r o d u c t s 2 . 2 0 2 2 . 2 4 9 2 .1 -23  .0 - 3 6 . 4 3 . 5 4  6 - 3 5 . 7 - 4 2 . 1
42 V e n e e r  and P l y w o o d 1 . 6 2 9 1 . 5 9 5 - 2 . 1 -11 .4 - 1 5 . 1 2 .51  7 - 3 2 . 1 - 2 3 . 0
43 M i l l w o r k  and  Wood P r o d u c t s 1 . 5 8 6 1 . 4 8 7 - 6 . 2 -5  .6 —4 . 6 2 . 0 3 1 -21  . 0 - 2 . 0
44 Wooden C o n t a i n e r s 1 . 6 9 3 1 . 5 0 7 - 1 1  . 0 -3  . 6 1 1 . 3 2 . 1 2 6 - 2 3 . 5 - . 7
45 H o u s e h o l d  F u r n i t u r e 1 . 3 5 5 1 . 3 3 6 -1  . 4 - 3 . 0 1 2 . 3 1 . 7 5 7 - 1 6 . 4 1 3 . 3
46 O t h e r  F u r n i t u r e 1 . 4 7 3 1 . 4 2 7 - 3 . 1 - 4 . 0 9 . 9 1 .91 8 - 2 0 . 2 6 . 5
47 P u l p  M i l l s 2 . 0 5 7 1 . 5 4 3 - 2 5 . 0 -8  . 6 - 6 . 2 2 . 3 0  0 - 3 1 . 3 - 1 2 . 5
48 P a p e r  an d  P a p e r b o a r d  M i l l s 1 . 4 4 5 1 . 3 5 2 - 6 . 4 - 6 . 5 5 . 5 1 .74  5 - 2 0 . 2 1 5 . 6
49 P a p e r  P r o d u c t s *  Nec 1 . 5 01 1 . 4 7 3 - 1 . 8 - 7 . 8 1 . 0 1 . 9 4 3 - 2 1 . 7 4 . 1

FORECASTING PRICES 119



FO RECASTING PRICES

U J

[ 23

m

[ 4 3

[ 53

(63  

171 

[ 83  

[ 93

[ 1 0 3

[ 1 1 3

[ 1 2  3

[ 1 3 3

[ 1 4 3

[ 1 5 3  

[ 1 6  3

[ 1 7 3

[ 1 8 3

B i b l i o g r a p h y

A lm o n ,  C l o p p e r , J r » ,  “ a r y a r e t  B.  B u c k l e r ,  La w r e n c e  M. 
H o r w i t z ,  Thomas C. R e i m b o l d .  19 85 ^ I n t e r  i n d u s t r ^
£ o r e c a  s t $ g j  £ he ArQ££i£aQ £c gnom^ . L e x i n g t o n ,  
M a s s a c h u s e t t s : L e x i n g t o n  B o o k s ,  19 74 .

A lm o n ,  S h i r l e y  M. " T h e  D i s t r i b u t e d  Lag b e t w e e n  C a p i t a l  
A p p r o p r i a t i o n s  and E x p e n d i t u r e s , "  E,£2 n 2 m£.t r  i  ca 
( 1 9 6 3 )  .

P r e p a r e d  f o r  t h e  Am e r i c a n  Ec on om ic  A s s o c i a t i o n  and t h e  
R o y a l  Economic  S o c i e t y .  S u r v e y s  o f  Econ omi c  T h e o £ £ . 
New Y o r k : S t .  M a r t i n ' s  P r e s s ,  1 9 66 .

B e l 2 e r ,  D a v i d *  " I n d u s t r y  Wage E s t i m a t i o n  -  A Summary 
R e p o r t , "  INFORU1* R e s e a r c h  Memorandum No .  3 9 ,  
U n i v e r s i t y  o f  M a r y l a n d ,  19 73 .

B o d k i n ,  R o n a ld  G. The W a g e ^ P r ^ c e - P r o d u g t i y i t ^  N g x u s . 
P h i l a d e l p h i a :  U n i v e r s i t y  o f  P e n n s y l v a n i a  P r e s s ,  
1 9 6 6 .

Bowen ,  W i l l i a m  G. The Wac^e^Pr i ce I s  s ye ̂  A I h e o r e t i c a l  
AQ t iX S l S . *  New Y o r k : Greenwood P r e s s ,  196C ■

B r o n f e n b r e n n e r , M a r t i n ,  and F.  D. H o l z m a n .  "A S u r v e y  
o f  I n f l a t i o n  T h e o r y , "  i n  [ 3 1 .

D a n t z i g ,  George B .  l i n e a r  F r o g r a m m i n a  and E x t e n s i o n j  . 
P r i n e e t o n : P r i n c e t o n  U n i v e r s i t y  P r e s s ,  1 9 6 3 .

D i c k s - M i r e a u , L .  A. "A  S t u d y  o f  I n f l a t i o n  i n  P o s t - W a r  
B r i t a i n , "  O x f o r d  i£QDC[n i£ P§.££££.  X I I I  ( O c t o b e r  
1 9 6 1 ) ,  p p . 2 6 7 - 2 9 2 .

D u e s e n b u r y ,  James S ,  Gary  Fromm, La w r e n c e  R. K l e i n ,  
and Ed w in  Kuh ,  e d i t o r s *  g r o g k i n g ^  Q u a r t e r  Mode l  
o f  t h e  U n i t e d  S t a t e s .  C h i c a g o i R a n d  M c N a l l y , 1965 .

E a r l ,  P a u l  H.  I n f l a t i o n  and t h e  S t r u c t u r e  o f  
i n d u s t r j a ^  £ r i . c e s .  L e x i n g t o n ,
M a s s a c h u s e t t s : L e x i n g t o n  B o o k s ,  1 9 73 .

E c k s t e i n ,  O t t o .  " A  T h e o r y  o f  t h e  W a g e - P r i c e  P r o c e s s  i n  
M od ern  I n d u s t r y , "  R e v ie w  o f  £ c g n o m ic  £ t y d i e s .
XXXI ( O c t o b e r  1 964)  ” ppT 2 6 7 - 2 8 7 7

E c k s t e i n ,  O t t o ,  e d i t o r .  The £ c o n o m e t £ i £ £  q I  E£i t§L
£.£ i££f f l i 03 .1 i&Q* W a s h i n g t o n ,  D . C . : B o a r d  o f  G o v e r n o r s  
o f  t h e  F e d e r a l  R e s e r v e  Sys tem and t h e  S o c i a l  
S c i e n c e  R e s e a rc h  C o u n c i l ,  1 9 7 2 .

E c k s t e i n ,  O t t o ,  and  G ary  Fromm. "T he  P r i c e  E q u a t i o n . "  
The A m e r i c a n  E C0 Q0 m i £  Rev iew  L V I I I  (De cember  1 9 6 6 ) ,  
pp7 1 1 5 9 - 1 1 8 4 7

E c k s t e i n ,  O t t o ,  and D a v i d  Wyss .  " I n d u s t r y  P r i c e  
E q u a t i o n s , "  i n  C173 .

Fromm, G a r y ,  and Paul  Taubman .  P a l i £ ¥  £ i . [ n u l a t i 2 Q£ 
w | t h  an  ££ QD2S!£ i £ i£  55&l§.i» W a s h i n g t o n ,
D . C . : B r o o k i n g s  I n s t i t u t i o n ,  19 68 .

G o r d o n ,  R o b e r t  J .  " T h e  Re ce n t  A c c e l e r a t i o n  o f  
I n f l a t i o n  and I t s  L e s s o n s  f o r  t h e  F u t u r e , "
a c a c k i o a s  £ a e £ £ £  i q  u a & a a i t  A s i i s t i u *  (1 : 1 9 7 0 > ,  
p p .  8 - 4 1 .

H e i e n *  D a l e *  and Joe l  P o p k i n .  " P r i c e  D e t e r m i n a t i o n  and



T a b l e  7 .  P r i c e  S i m u l a t i o n s  and F o r e c a s t s  t o  1976 u n d e r  T h r e e  A s s u m p t i o n s  ( c o n t i n u e d )

C o m p a r i s o n  f o r J u n e , 1074 C om pa r i  son f o r  Dec,  1978
ACTUAL BASE BASE CRUDE STANDARD BAS E CRUDE STANDARD

I n d e x I n d e x % E r  r XD i  f * D i f I  nde x X D i f XD i  f
5 C W a l l  and  B u i l d i n g  P a p e r 1 . 3 5 0 1 .234 - 8  .6 -1 .5 2 . 0 1 . 2 9 8 - 3 . 0 4 3 . 3
51 P a p e r b o a r d  C o n t a i n e r s 1 . 4 3 9 1 .4 2 3 - 1 . 1 -S .1 . 8 1 . 9 3 9 - 2 4 . 7 3 . 1
52 Ne wsp ap er s 1 . 5 7 4 1 .5 6 9 - . 3 -1 . 7 5 . 7 2 . 1 4 0 - 1 5 . 4 3 . 5
5 3s P e r i o d i  c a l s  * . 0 0 0 1 .3 7 0 . 0 -1 . 6 7 . 6 1 .8 4 5 - 1 7 . 4 1 3 . 5
5 4s Books . 0 0 0 1 . 5 1 3 .C -1 .2 7 . 1 1 . 93  0 - 1 6 . 4 1 3 . 1
55 I n d u s t r i a l  . C h e m i c a l s 1 .201 1 . 1 5 3 - 4 . 0 -8  . 8 1 5 . 8 1 . 1 8 6 - 1 1 . 3 5 8 . 0
59 F e r t  i l i  z e r s 1 . 3 1 3 1 . 2 8 9 -1 . 8 - 1 3 . 9 - . 9 1 .31 8 - 1 3 . 2 3 5 . 9
60 P e s t i c i d e s  ♦ A g r i c .  Chem. 1 . 1 7 2 1 . 1 ^ 1 4 . 3 - 2 . 1 2 0 . 5 1 . 4 3 5 - 2 9 . 9 3 4 . 5
61 K i s c  C h e m i c a l  P r o d u c t s 1 . 7 55 1 . 6 2 0 - 7 . 7 -11 .8 - 7 . 4 2 . 2 7 8 - 2 6 . 1 - 8 . 3
62 P l a s t i c  P a t l s .  + R e s i n s 1 . 3 9 6 1 . 3 2 2 - 5 . 3 - 2 8  .4 - 1 0 . 6 1 . 3 0 1 - 2 9 . 8 2 9 . 3
63 S y n t h e t i c  Rubbe r 1 . 3 6 0 1 . 1 5  6 - 1 5 . 0 - 1 1 . 1 1 4 . 4 1 .11  2 - 8 . 5 6 6 . 8
64 C e l l u l o s i c  F i b e r s 1.  1 fe 1 1 . 1 6 5 .3 -2  . 9 1 6 . 6 1 . 4 0 7 - 1 5 . 5 3 0 . 5
65 N o n - C e l  l u l o s i c  F i b e r s .9F.5 1.(159 7 . 5 - 5 . 3 2 5 . 2 1 .11 3 - 1 3 . 7 6 2 . 9
66 Drugs 1 . 1 1 3 1 . 2 2 7 1 0 . 3 - 7 . 9 9 . 0 1 .54  0 - 2 2 . 7 21 . 9
67 C l e a n i n g  ♦ T o i l e t  P r o d . 1 . 2 2 6 1 . 2 0 8 - 1 . 5 - 3 . 0 2 0 . 2 1 . 3 5 9 - 8 . 2 4 7 . 5
68 Pa i n t s 1 . 4 6 5 1 . 4 2 2 - 2 . 9 -6  . 6 6 . 0 1 .84  9 - 2 0 . 6 1 2 . 2
69 P e t r o l e u m  R e f i n i n g 2 . 0 1 7 2 . 1 8 2 8 . 2 - 4 6 . 4 - 3 3 . 7 2 . 1 5 3 - 4 2 . 2 -1 . 8
70 Fue I  0 i  I 2 . 9 6 3 3 . 1 01 4 . 5 - 5 9 . 6 . 0 3 . 1 0 1 - 5 4 . 8 . 0
71 P a v i n g  and A s p h a l t 2 . 1 8 5 2 . 1 5 9 - 1 . 2 - 3 4 . 1 - 3 4 . 5 2 . 3 8  8 - 3 7 . 6 - 1 2 . 8
72 T i r e s  and  I n n e r  T u b e s . 1 . 3 1 0 1 .2 3 4 - 5 . 8 -4  . 7 1 3 . 0 1 . 4 7 7 - 1 6 . 6 2 6 . 9
73 Rubber  P r o d u c t s 1 . 3 8 b 1 . 4 6 8 5 . 6 - 8 . 1 3 . 5 1 .94  3 - 2 3 . 2 3 . 2
74 P i s e  P l a s t i c  P r o d u c t s 1*105 .9 8 5 - 1 0 . 9 4 . 6 3 0 . 8 . 9 0 8 1 4 . 5 9 2 . 5
75 L e a t h e r  ♦ I n d  L t h r  P r od 1 .5 71 1 . 9 11 21 .7 - 3 . 7 -2 1  .5 3 . 1 6 9 - 2 9 . 0 - 3 4 . 7
76 F o o t w e a r ( e x c • R u b b e r ) 1 . 4 2 6 1 . 7 1 7 2 0 .  4 -5 . 0 - 1 4 . 3 2 . 5 0 9 - 2 5 . 5 - 2 0 . 9
77 O t h e r  L e a t h e r  P r o d u c t s 1 . 2 0 8 1 . 2 2 7 1 . 6 - 2 . 1 1 7 . 6 1 . 5 2 2 - 1 3 . 9 2 3 . 8
78 G la s s 1 .5 91 1 . 6 4 5 3 . 4 - 7 . 4 5 . 5 2 . 2 0 1 - 2 2 . 9 3 . 7
79 S t r u c t u r a l  C l a y  P r o d u c t s 1 . 3 6 2 1 . 4 3 3 5 . 2 —6 • 6 7 . 4 1 . 8 2 7 - 1 9 . 4 1 5 . 7
80 P o t t  e r y 1 . 5 1 0 1 . 5 5 3 2 . 6 -6  . 0 .1 2 . 1 6 0 - 2 2 . 4 - 3 . 8
81 Cemen t , C o n c r e t e ,  Gypsum 1 . 5 0 5 1 . 5 21 1 .1 - 7 . 9 - . 3 2 . 0 1 0 - 2 3 . 4 7 . 4
82 O t h e r  S t o n e  ♦ C l a y  P r o d . 1 . 4 1 6 1 . 4 3 9 1 . 5 -4  . 8 7 . 7 1 . 9 5 0 - 2 2 . 3 5 . 2
83 S t e e l 1 . 6 9 9 1 . 5 5 4 - 8 . 5 - 8 . 2 - 4 . 1 2 . 2 3 6 - 2 7 . 1 - 5 . 6
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84
85
8 6
87
8 8
8 9:
90
91!
92
93
94
95
96
97
98
99

1 0 0
1 0 1
1 0 2
1 03
1 04
1 0 5
1 0 6:
10  7:
1 0 8
1 0 9
1 1 0
1 1 1
1 1 2
1 1 3
1 1 4

T a b l e  7 .  P r i c e  S i m u l a t i o n s  and F o r e c a s t s  t o  1976 u n d e r  T h r e e  A s s u m p t i o n s  ( c o n t i n u e d )

Co m p a r i so n f o r June * 1974 Comp a r  i  so n f o r  Dec*  1978
ACTUAL BASE BASE CRUDE STANDARD BAS E CRUDE STANDARD

I n d e x 1 nde x " E r r XD i f T D i f I  nae x XD i  f XD i f
Coppe r 2 . 0 5 4 2 . 0 5 4 .0 -3 5  .7 - 2 5 . 0 2 . 6 2 2 - 4 3 . 7 - 2 3 . 1
l e a d 2.  Of 7 2 . 0 8 7 • c - 4 1 . 7 - 4 1 . 6 2 . 6 6  4 - 4 8 . 9 - 3 4 . 1
Z i n c 2 . 7 3 0 2 . 7 3 0 .0 - 5 0 . 2 - 5 9 . 6 3 . 4 8 5 - 5 6 . 4 - 5 3 . 6
Alum inum 1 . 569 1 . 5 6 9  ' . 0 - 2 6 . 7 - 1 0 . 2 2 . 0 0  3 - 3 5 . 8 - 3 . 6
Cth P r im  N o n - F e r  M e t a l s 2 .6C9 2 . 6 0 9 .0 - 4 3 . 1 - 4 6 . 1 3 . 3 3 0 - 5 0 . 1 -41  . 7
Cth N o n - F e r  R o l l  + Draw . 0 0 0 1 . 6 2 6 .0 - 1 3 . 8 - 1 1 . 5 2 . 4 9 7 - 4 0 . 4 -21  . 3
N o n - F e r r o u s  W i r e  D r a w in g 1 . 8 4 8 1 .7 7 7 - 3 . 9 -2 4  .5 - 1 8 . 1 2 . 3 9  2 - 3 7 . 4 - 1 6 . 5
N o n - f e r  C a s t i n g  ♦ F o r g i n g .00 0 1 . 6 5 9 .0 - 1 1 . 1 - 5 . 7 2 . 5 5 2 - 3 4 . 9 - 1 8 . 8
P e t a l  Cans 1 . 6 5 5 1 . 5 6 8 - 5 . 3 - 7 . 9 - 1 0 . 8 2 . 1 7 0 - 2 4 . 3 - 9 . 0
M e t a l  B a r r e l s  and Drums 1 .6 51 1 . 49 4 - 9 . 5 - 6 . 8 4 . 6 2 . 0 3  9 - 2 3 . 3 4 . 0
P l u m b i n g  ♦ H e a t i n g  E q u i p . 1 .411 1 .4 9 2 5 . 7 - 1 0 . 8 - 1 . 6 1 . 9 8 2 - 2 6 . 9 - 1 . 5
S t r u c t u r a l  M e t a l  P r o d u c t s 1 .5 8 8 1 . 5 1 5 — 4 . 6 - 1 2 . 4 - 4 . 3 1 .91 7 - 2 4 . 7 3 . 0
Sc rew  M a c h in e  P r o d u c t s 1 . 7 0 9 1 .6 2 4 - 5 . 0 —6 .4 - . 5 2 . 4 5 5 - 2 5 . 6 - 1 3 . 3
Me t a  I S t a m p i n g s 1 . 4 9 5 1 . 5 9 7 6 . 8 - 8 . 8 - 1 . 0 2 . 1 5 7 - 2 4 . 7 1 . 9
C u t l e r y  *Hand T o o l s * H a r d w r 1 . 3 5 3 1 .3 91 2 . 8 - 3 . 9 4 . 9 1 . 9 0 8 - 2 1 . 6 3 . 2
P i s e  F a b r i c a t e d  W i r e  P r o d u c t s 1 . 5 1 3 1 . 5 1 7 .3 - 1 3 . 8 - . 8 1 .8 6  4 - 2 5 . 8 9 . 5
P i p e S f  V a l v e s *  F i t t i n g s 1 . 6 6 0 1 . 5 8 6 - 4 . 4 - 1 2 . 6 - 3 . 6 2 . 1 6 0 - 2 7 . 4 - 4 . 6
0 t h  F a b r i c a t e d  M e t a l  P r o d . 1 . 4 1 8 1 . 4 0 5 - . 9 - 2 . 0 9 . 9 2 . 0 6 1 - 2 3 . 2 - . 9
E n g in e s  and T u r b i n e s 1 . 4 0 0 1 . 4 1 6 1 .2 - 4 . 5 9 . 4 1 . 8 9 7 - 1 9 . 2 9 . 5
Farm M a c h i n e r y 1 .3 9 9 1 . 3 2 5 - 5 . 3 -1 . 8 1 7 . 5 1 . 8 6 7 - 1 8 . 4 9 . 0
C o n s t r , M i n e »o i I f i e I d  Mach 1 . 4 9 3 1 . 4 1 6 - 5 . 2 - 2  . 4 1 4 . 2 2 . 0 4 1 - 1 9 . 6 5 . 3
M a t e r i a l s  H a n d l i n g  Mach . 1 . 4 1 4 1 . 4 1 4 .0 -2  . 4 13 . 1 2 . 0 0 1 - 2 0 . 4 3 . 5
Mach .  T o o l s *  M e t a l  C u t t i n g .  OGO 1 . 4 8 6 .0 - 2 . 3 9 . 3 1 . 9 3 0 - 2 3 . 3 6 . 4
Mach T o o l s *  M e t a l  F o r m in g . 0 0 0 1 . 6 0 3 . c - 2  . 3 6 . 9 2 . 1 2 3 - 2 3 . 8 2 . 2
O t h e r  M e t a l  W o r k i n g  Mach 1 .2 61 1 . 2 7 6 1 .2 -1 . 3 1 6 . 8 1 .73 1 - 1 7 . 1 1 3 . 1
S p e c i a l  I n d u s t r i a l  Mach 1 . 4 8 9 1 .471 - 1 . 2 - 4 . 5 9 . 2 2 . 1 0 1 - 2 2 . 3 - 4 . 3
Pumps*C o m p r e s s o r s , B l o w e r s 1 . 4 8 6 1 . 4 4 7 - 2 . 6 - 5  . 6 6 . 2 2 . 0 7  7 - 2 4 . 3 - 2 . 3
B a l l  and R o l l e r  B e a r i n g s 1 . 3 8 5 1 . 3 8 5 .0 - 1 5 . 3 7 . 6 1 .44  7 - 2 9 . 3 3 8 . 4
Power  T r a n s m i s s i o n  E q u ip 1 . 4 8 9 1 . 4 3 4 - 3 . 7 - 1 . 5 8 . 9 2 . 1 7 9 - 2 2 . 1 - 5 . 1
I n d u s t r i a l  P a t t e r n s 1 . 4 8 6 1 .5 01 1 .0 - 4 . 3 6 . 5 2 . 2 5 2 - 2 4 . 7 - 1 0 . 3
Co mp u te rs  *  R e l a t e d  Mach . 1 . 0 0 8 . 9 5 6 - 5 . 1 .2 1 . 7 . 9 3 0 - 3 . 5 2 7 . 9

FORECASTING PRICES 121



T a b l e  7 .  P r i c e  S i m u l a t i o n s  and F o r e c a s t s  t o 1 <578 und e r T h r e e A s s u m p t i o n s  ( c o n t i n u e d )

Compar i  s or i f o r June  , 1974 Compar i  son f o r  De c ,  1978
A C T U A L M S E r  a st . CRUDE STANDARD BASF CRUDE STANDARD

I n d e x Ind e  x X E r r X D i f r D i f I n d e  x X D i f X D i f
1 5 O t h e r  O f f i c e  M a c h i n e r y 1 . 2 6 3 1 . 1 9 5 - 5  .4 - . 7 2 3 . 0 1 . 4 7 7 - 1 0 . 3 2 0 . 7
1 6 S e r v i c e  I n d u s t r y  M a c h i n e r y 1 . 1 7 6 1 . 2 5 0  • 6 . 3 - 1 0 . 0 1 6 . 6 1 . 4 2 8 - 2 1 . 4 3 5 . 7
1 7 Mach ine  Shop P r o d u c t s 1 . 5 7 7 1 .6 0 9 2 . 0 - 4 . 0 . 6 2 . 4 0 8 - 2 0 . 9 - 1 4 . 3
1 8 E l e c t r i c a l  M e a s u r i n g  I n s t r u m e n t s 1 . 2 1 2 1.2C1 - . 9 - 2 . 6 2 0 . 4 1 . 4 9 5 - 1 4 . 4 2 5 . 0
1 9 T r a n s f o r m e r s  ♦ S w i t c h g e a r 1 . 2 2 3 1 . 1 5 7 - 5 . 4 - 9 . 3 1 8 . 6 1 *24 2 - 1 5 . 7 4 7 . 3
20 K o t o r s  and G e n e r a t o r s 1*395 1 . 3 8 3 - . 9 - 1 3 . 6 5 . 7 2 . 0 0  2 - 4 2 . 7 - 5 . 5
21 I n d u s t r i a l  C o n t r o l s 1 . 2 9 7 1 . 1 6 9 - 9 . 9 - 2 . 9 1 8 . 5 1 . 5 3  7 - 2 6 . 7 1 3 . 9
22 W e ld in g  App ,  G r a p h i t e  P r o d 1 . 4 5 2 1 . 4 0 7 - 3 . 1 - 1 4  .2 3 . 3 1 .6 8  3 - 2 8 . 8 1 3 . 8
23 H o u s e h o l d  A p p l i a n c e s 1 .1 4  8 1 . 1 4 0 - . 7 - 7 . 3 2 4 . 4 1 . 4 4  0 - 2 3 . 3 3 4 . 0
24 E le c  L i g h t i n g  + W i r i n g  Eq . 1 . 4 1 9 1 .3 9 2 -1  .9 - 2 . 1 1 2 . 2 1 . 9 5 9 - 2 1 . 2 8 . 3
25 R a d i o  and TV R e c e i v i n g .931 . 84 4 - 9 . 4 -1 . 9 7 0 . 9 . 74  8 - 1 . 5 1 5 2 . 6
26 Pho no gr a ph  R e c o r d s 1 . 1 7 3 1 . 1 4 0 - 2 . 8 - . 5 - 1 8 . 7 1 . 1 8 9 - 3 . 5 - . 3
28 E l e c t r o n i c  Componen ts 1 . 1 1 3 1 .0 81 - 2 . 9 -1 . 5 3 4 . 3 1 .17 1 - 6 . 2 6 3 . 7
29 B a t t e r i e s 1 .241 1 . 2 1 7 - 2 . 0 -1 . 8 7 . 9 1 . 7 0 8 - 2 2 . 5 7 . 7
30 En g i ne  E l e c t r i c a l  E q u i p . 1 . 4 2 3 1 . 4 0 6 -1  .2 - 3 . 4 2 2 * 6 2 . 1 5 7 - 2 3 . 6 2 . 8
31 X - r a y ,  E le c  E q u i p , n e c 1 . 5 1 7 1 . 5 3 7 1 .3 - 6 . 2 1 0 . 7 2 . 1 0 2 - 2 3 . 2 5 . 9
3 2s T r u c k ,  Bu s ,  T r a i l e r  P o n i e s .o c o 1 . 6 5 2 .0 - 2 . 7 7 . 5 2 . 2 0 0 - 2 3 . 5 3 . 9
33 W o t o r  V e h i c l e s 1 .26 1 1 . 2 6 9 .6 -1 . 9 2 4 . 3 1 . 69 7 - 1 8 . 2 2 6 . 4
34s A i r c r a f t .000 1 .0 3 6 ‘ .0 - 1 . 3 6 . 4 2 . 2 8 8 - 2 0 . 6 1 . 3
3 5s Ai  r c  r a f  t  E n g i n e s . 0 0 0 1 . 7 0 9 .0 - 2 . 9 4 . 6 2 . 4 4  9 - 2 2 . 8 - 6 . 1
3 6s A i r c r a f t  E q u i p m e n t ,  Nec .000 1 .5E9 .0 - 2 . 4 6 . 4 2 . 3 2 5 - 2 3 . 6 - 2 . 3
3 7s S h i p  and  B o a t  B u i l d i n g .000 1 .5 41 .0 - 3 . 4 5 . 9 2 . 1 2 7 - 2 3 . 0 2 . 1
38 R a i l r o a d  E q u ip m e n t 1 . 6 3 5 1 . 5 5 3 - 5 . 0 - 2 . 9 - 4 . 9 2 . 4 1  2 - 2 7 . 0 - 1 6 . 1
39 C y c l e s ,  T r a n s  E q u i p  Nec 1 . 4 3 5 1 . 3 6 3 - 5 . 1 - 4 . 6 1 7 . 6 1 . 7 6  3 - 1 9 . 4 1 7 . 7
4 Os T r a i  l e r  Coaches .0 00 1 . 4 6 8 .0 - 3 . 1 8 . 1 2 . 1 0 5 - 2 3 . 6 3 . 9
41s E n g r .  + S c i e n t i f i c  I n s t r . .000 1 . 3 4 3 .0 - 2 . 1 9 . 1 1 . 7 2 1 - 1 9 . 5 1 0 . 9
4 2s K e c h .  M e a s u r i n g  D e v i c e s .000 1 . 5 2 3 .0 - 3 . 9 6 . 8 2 . 0 8  5 - 2 2 . 3 5 . 0
43s O p t i c a l  + O p h t h a l m i c  Goods .0 0 0 1 . 6 3 0 .0 -2  . 9 4 . 3 1 . 9 6 8 - 2 3 . 4 1 . 9
44s M e d i c a l  + S u r g i c a l  I n s t r * .000 1 . 6 6 2 .0 - 5 . 2 3 . 2 2 . 1 2 4 - 2 1 . 5 3 . 8
45 P h o t o g r a p h i c  E q u ip m e n t 1 . 1 7 0 1 . 1 5 5 - 1 . 3 2 . 5 1 9 . 9 1 . 3 9 0 - 7 . 4 2 9 . 0
46 Watches and C l o c k s 1 . 2 2 9 1 . 2 5 6 2 . 2 -5  . 4 1 7 . 4 1 . 4 2 4 - 1 4 . 8 3 4 . 0
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1 4 7
1 4 8
1 4 9
1 5 0
151
1 5 3s
1 5 4 s
1 5 5
1 5 6s
1 5 7s
1 58
1 5 9s
1 6 0
161
16 2
16 3
16 4
1 6 5
16 6
1 6 7
1 6 8
1 6 9s
1 7 0
171
1 7 2s
1 73
1 74
17 5
1 76s

T a b l e  7 .  P r i c e  S i m u l a t i o n s  and f o r e c a s t s  t o  197E u n d e r  T h r ee A s s u m p t i o n s  ( c o n t i n u e d )

Comp a r  i  s or i f o r J une , 1^7 4 Co mpa r i  son f o r  De c ,  1978
ACTUAL BASE BASE CRUDE STANDARD BASE CRUDE STANDARD

Ind i ;  x I n d e x X E r r XD i  t X D i f I n d e  x X D i f X D i f
J e w e l r y  and S i l v e r w a r e 2 . 0 4 0 1 . 6 6 9 - 8 . 4 -14  .8 - 1 8 . 1 2 . 3 8 6 - 2 3 . 2 - 1 3 . 9
T o y s , S p o r t , M u s i c a I  I n s t r . 1 . 3 1 6 1 . 3 2 2 .5 - 4 . 2 9 . 2 1 . 6 1 0 - 1 6 . 2 1 7 . 6
O f f i c e  S u p p l i e s 1 . 0 7 6 1 . 0 7 7 .1 1 . 2 2 0 . 3 1 . 1 8 3 - 4 . 5 4 8 . 4
M isc  M a n u f a c t u r i n g ,  Nee 1 . 3 1 2 1 • 2® 0 - 2 . 4 - 4 . 8 7 . 6 1 . 5 6  5 - 1 6 . 7 1 6 . 9
R a i I r o a  ds 1.  A C' 5 1 . 3 8 8 - 1 . 2 - 4 . 1 1 7 . 4 1 .81 0 - 1 9 . 3 1 7 . 5
T rue k i n g . 0 0 0 1 .6 4 0 .0 - 1 0 . 9 3 . 9 2 . 1 9 6 - 2 4 . 2 4 . 5
Water  T r a n s p o r t a t i o n . 0 0 0 1 . 7 0 0 .0 -31 .9 2 . 1 2 . 3 5 7 - 3 9 . 1 1 . 1
Ai  r I i n e  s 1 . 4 6 2 1 .5 4 6 4 . 3 - 8 . 4 - . 6 2 . 1 7 0 - 2 6 . 6 - 6 . 9
P i p e l i n e s . 0 0 0 1 .5 0 4 .0 -3  . 8 3 . 5 2 . 1 4 9 - 2 2 . 4 4 . 2
F r e i g h t  F o r w a r d i n g . 0 0 0 1 . 5 2 9 .0 - . 9 6 . 0 2 .01  5 - 1 5 . 6 1 0 . 8
T e l e p h o n e  and T e l e g r a p h 1 .21 1 T .2 04 - . 6 - . 4 1 . 3 1 . 6 5 7 - 1 9 . 7 7 . 2
R a d io  and  TV B r o a d c a s t i n g • . 0 0 0 1 . 4 4 6 .0 - . 3 5 . 9 1 .8 7 5 - 1 0 . 3 11 . 0
E l e c t r i c  U t i l i t i e s 1 .64  7 1 . '494 - 9 . 3 - 9 . 4 5 . 7 1 . 9 6 1 - 2 7 . 0 2 5 . 9
N a t u r a l  Gas 1 .41 1 1 .4 7 9 4 . 8 - 9 . 8 2 . 4 1 .61 3 - 1 3 . 3 3 4 . 7
Wate r  and  Sewer  S e r v i c e s 1 . 5 4 4 1 . 4 1 6 - 8 . 3 . 2 1 2 . 7 1 . 8 1 6 - 2 . 8 2 1 . 5
k h o l e s a l e  T r a d e 1 . 4 6 7 1 . 4 4 9 -1  . 3 - 2 . 5 3 . 6 1 . 9 7 8 - 1 9 . 2 5 . 0
R e t a i l  T ra de 1 .45 1 1 . 4 1 5 - 2 . 5 - 2 . 4 5 . 7 1 .64  8 - 1 8 . 1 11 . 2
e a n k s , C r e d i t  A g e n • , B r o k e r s 1 . 3 5 9 1 . 46 3 7 . 6 - 3 . 1 1 6 . 6 1 .6 7  0 - 6 . 3 3 8 . 6
I n s u r a n c e 1 . 3 5 0 1 . 4 4 9 7 . 4 - 2 . 4 - . 7 2 . 0 0 8 - 1 5 . 6 - 2 . 0
O w n e r - O c c u p i e d  D w e l l i n g s 1 . 6 1 2 1 . 5 8 5 - 1 . 7 - 2 . 9 3 . 6 2 . 1 3 6 - 1 9 . 6 4 . 0
Real  E s t a t e 1 . 2 9 8 1 . 2 5 7 - 3 . 1 - . 0 1 2 . 6 1 . 5 2 0 - 1 0 . 4 2 5 . 6
H o t e l  and  L o d g i n g  P l a c e s , 0 0 0 1 . 4 5 8 .0 -1 . 2 4 . 7 1 . 9 9  3 - 1 7 . 8 7 . 1
P e r s o n a l  ♦ R e p a i r  S e r v i c e s 1.3E1 1 . 4 1 5 2 . 5 -3  . 4 5 . 5 1 . 8 9 2 - 1 6 . 5 4 . 7
B u s i n e s s  S e r v i c e s 1 . 7 5 5 1 .7 3 4 -1 .2 - 3 . 1 - 5 . 2 2 . 6 5 9 - 2 3 . 4 - 1 7 . 4
Adve r t  i  s i n g . 0 0 0 1 .661 .0 - . 5 5 . 9 2 . 1 9 4 - 1 4 . 0 8 . 1
A u t o  R e p a i r 1 . 5 4 3 1 . 5 3 6 - . 5 - 2 . 6 4 . 2 2 . 0 8 1 - 1 5 . 5 1 . 3
H o v ie s  + Amusemen ts 1 . 4 0 3 1 .3 9 5 - . 6 - . 2 7 . 7 1 . 7 7 3 - 4 . 2 1 3 . 7
M e d i c a l  S e r v i c e s 1 .56 1 1 . 5 9 2 2 . 0 - 5 . 6 . 2 1 . 9 0 6 - 1 1 . 2 11 .1
P r i v a t e  S c h o o l s  ♦ Npo . 0 0 0 . 8 3 7 .0 - 2 . 0 5 . 4 1 . 1 8 9 - 1 8 . 9 9 . 6
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[ 2  0 3 

C 2 1 3 

[ 22  3

[ 2 3 3  

L24 3 

[ 25  3

[ 2 6 3

[ 2 7 3  

[ 2 8  3

C293

C3 0 3

C31 3 

[ 3 2  3 

[ 3 3  3

[193

[34 3

C o s t - o f - L i v i n g  M e a s u r e s  i n  a D i s a g g r e g a t e d  Mode l  o f  
t h e  U . S .  E c o n o m y * ”  i n  [ 1 3 3 •

K e y n e s ,  John  M* The Genera l .  T h e o r y  o f  E m p l o y m e n t x  
I n t e r e s t *  and Money*  New Y o rk  : H a r c o u r t , B r a c e ,
19367

K l e i n ,  L a w r e n c e  R .  "Wage and P r i c e  D e t e r m i n a t i o n  i n  
M a c r o e c o n o m i c s , * '  i n  [ 2 6 3  *

L a n g h o l m ,  Odd.  JFul.1 Cos t  and 0&t imaJL P r i ^ c e .  B e r g e n ,
N o r w a y : S c a n d a n a v i a n  U n i v e r s i t y  B o o k s ,  1 9 6 9*

^ e a n s f  G a r d i n e r  C .  "The  A d m i n i s t e r e d - P r i c e  T h e s i s
R e c o n t i  r m e d , M A m e r i c a n  E co n o m i c  R e v i e w , L X I I  ( J u n e  
1 9 7 2 ) ,  r p .  292 -3 C6  

N io r dhaus ,  W i l l i a m  D.  " R e c e n t  D e v e l o p m e n t s  i n  P r i c e  
D y n a m i c s , "  i n  [ 1 3 3 .

F a t i n k i n ,  Don.  f j o n e ^  I  n t  e r  e s t  A and  P r i c e s *  New Y o r k :  
H a r p e r  and Row,  1^65 

P e r r y ,  Geo r ge  L .  Un e m p l o y m e n t x  Money Wage g a t e s  and 
I c l l s t i i S Q *  Ca mb r i  dg e : Ma s s ac hu s e t  t  s I n s t i t u t e  o f  
T e c h n o l o g y  P r e s s ,  1 9 6 6 .

P h e l p s ,  A . , a n d  O . E .  W i l l i a m s o n ,  e d i t o r s .  P r i c e s ^ I s s u e s  
I d  E £ i * £ i i £ £ .  § Q d  P u b l i c  P o l i c y *

P h i l a d e l p h i a :  U n i v e r s i t y  o f  P e n n s y l v a n i a  P r e s s ,  
1 9 6 7 .

P o p k i n ,  J o e l .  " C o n s u m e r  and W h o l e s a l e  P r i c e s  i n  a 
f sode l  c f  P r i c e  B e h a v i o r  by S t a g e  o f  P r o c e s s i n g , "
K e v j e w  o f  E c o n o m i c s  and S t a t i s t i c s  

P o p k i n ,  J o e l ,  af*d P a u l * ; f i .. E a r t  • “ R e l a t  i o n s h i p  b e t w e e n  
t h e  B e h a v i o r  o f  Consumer  and W h o l e s a l e  P r i c e s , "

g i Q 2.s o f  t h e  B u s i n e s s  and E c o n o m i c  S t a t i s t i c s  
S e c t i o n  ^  A m e r i c a n  Stat is t i cal  A s s o c i a t i o n  ( A u g u s t  
1 9 7 1 ) , ‘ p p . “ 4 0 - 4 5  7“

R e i m b o l o ,  Thomas C* " S i m u l a t i o n  w i t h  a Dy n am i c  
I n t e r i n d u s t r y  F o r e c a s t i n g  Mode I , "  Unpub I i s h e d  
d o c t o r a l  d i s s e r t a t i o n ,  U n i v e r s i t y  o f  M a r y l a n d ,
1 9 7 4 .

R o u s s e a s ,  S t e p h e n  W * , e d i t o r *  I n f  I a t  i o n , :  11 s Caus es j .  
£ 2 Q£§.Syencesx and C o n t r o l *  C i t y : C a l v i n  K* k a z a n j i a n  
E c o n o m i c s  F o u n d a t i o n ,  196 8 *

S c h u l t z e ,  C h a r l e s  L *  and  J o s ep h  L .  T r y o n .  " P r i c e s  and 
W a g e s , "  i n  [ 1 0 3 *

S o l o w ,  R o b e r t  M* " R e c e n t  C o n t r o v e r s y  on t h e  T h e o r y  o f  
I n f l a t i o n : A n  E c l e c t i c  V i e w , "  i n  [ 3 0 3 *

S t i g l e r ,  G e o r g e ,  ana James K i n d a h l *  The B e h a v i o r  o f  
I n d u s t r i a l  P r i c e s *  New Y o r k : N a t i o n a I  B u r e a u  o f  
E co n om ic  R e s e a r c h ,  1970*

T h e i l ,  H e n r i *  A T e x t b o o k  on E c o n o m e t r i c s *  1 9 6 1 *



I n d u s t  r y 26 G r a i n  K i l l P r o d u c t s *  BASIQ
6 * 6 * *  * * * * * * * * * * * * * * * * * * * * * *

RBARSQ = . 9 4 8 RTSQ = . 9 0 0 I n t e r c e p t  = - . 0 6 8

1 U n i t  Cost SUM = .  PC 1
1 . 0 6 . 4 0 04 6916 . * 8 8 2  1. 0047  1 .C5 56  1. 05 56 1 . 0 1 9 2
80 08 8008

4 4 0 4 4 4
1 1 n *
1 2 6 + *
1 3 n 4 *
1 4 C 4
1 5 C 4
1 6 4
1 7 4 r
1 8 4 h
1 9 4 6 *
1 10 4 n *
1 11 + 6 *
1 12 4 *

+ 4 0 ♦ + 4

2 O u t p u t L e v e l SUM = , 2 C 2
. 9 2

. 1 6 46 . 3114 . 4 4 0 7 • 5534 . 6 4 9 8  . ^ 3 0 7 . 7 9 6 7 . * 4 8 3
92 27 .91 12 8890 . 8 5 6 6  . 8145 . 7 6 3 3 7038 .6 3 6 3
30 00 2021

4- . + P 4 4 4
1 1 0 *
1 2 0 4 *
1 3 0 4 *
1 4 0 4 *
1 5 0 4 *
1 6 0 4 *
1 7 0 4 *
1 8 0 4 *
1 9 - 0 4 *
1 10 c+ *
1 11 4 *
1 12 4 *
2 1 4 *
2 2 ♦0 *
2 3 40 *
2 4 4 0 *
2 5 4 c *
2 6 4 0 *
2 7 4 0 *
2 8 4 0 *
2 9 4 0 *
2 10 4 0 *
2 11 4 n *
2 12 4 6 *

D u r b i n - W a t s o n  = 

. 9 6 1 0
HIGH POINT = 

8955 . 8 3 7 2

. 7 0

. 8 6 6 0
. 5 6 1 7

4 ♦

HIGH POINT =

. 9 1 0 6  . 9 2 2 7  
. 4 8 0 3  . 3 9 2 9
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I n d  us t r y
* 4  *  * * * *  *  1
RBARSQ = • 93 A

b r o a d  and  Na r r ow  F a b r i c s  * BASIQ

I n t e r c e p t  = - . 4 3 0RTSQ =

I U n i t  Cost  
1 . 4 9  . 5 3 1 6  
1 .2 5C 0  1 . 2 5 0 0

♦
1
2 
7

4
5
6 
7 
B 
9

10
I I  
12

2 O u t p u t  L e v e l  
. 5  1

.0540  . 1 0 6 8

, < ? U  

SUV = 1
. 9 2 6 8  1 .? 03 C 1 .3 781  

n +
p
0
n ♦
o +
b ♦ 
o+

♦p

?5 0
1 . 46 95 1 . 4 9 4 9 1 .4721  

♦

D u r b i n - W a t s o n  = . 1 4

HIGH PO I NT  =
1 . 4 1 8 5

H I  L
1 . 3 5 1 9  1 . 2 8 9 8

482 3 
2588

.49 64  
. 1 8 9 0

. 1 5 7 9
. 5 0 4 7

0 ♦

SUM -  .

. 2 0 7 0  . 2 5 3 7  
. 5 0 6 9  . 5 0 2 6

169

. 2 9 7 6
.49 14

HIGH POINT =

. 3 3 8 4  . 3 7 5 7  . 4 0 9 1  . 4 3 8 3  . 4 6 2 8  
. 4 7 3 0  . 4 4 6 9  . 4 1 2 8  . 3 7 0 4  . 3 1 9 2

1
2
3
4
5
6
7
8

10

12
1
2
3
4
5
6
7
8 
9

10
11
12

0
0

• 0 
n 
n
0
n
a 
0 + 
0 + 
0* 
0 + 
0 +  
n *  
+
+
♦
+

40
+c
+ r  

♦ 0
♦ •?
♦ 0 

♦ 0
n 4 *

P l o t  f o r  I n d u s t r y  35
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I nd -us t  r y 41 Lumber  and Wood Pr od uc  t  s *  QASIQ* *  *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
RBARSQ = .7 1 2 RTSQ = • 320 I n t e r c e p t - . 4 0 9 D u r b i  n - Watson  = . 0 2

1 U n i t Cos t SUM = 1 . 2 5 0 HIGH POINT =
1 . 65 . 6 2 5 0  1 . 0 7 9 5 1 . 3 8 64 1 . 5 6 ? 2  1 . 6 4 7 7 1 . 6 4 7 7  1 . 5 9 0 9 1 . 5 0 0 0 1 . 3 9 7 7 1 . 3 0 6 8
1 . 2 500 1 . 2 5 0 0

♦ 4 0 4 4 4 1 4 4
1 1 n * 1
1 2 0 4 1 *
1 3 0 4 1 *
1 4 n 4 1
1
*

5 • 6 4 1

1
*

6 4 1

1 7 ♦ 0 1
* 1 8 4 0 1

1 9 ♦ 0 1 *
1 10 4 n 1 *
1 11 4 0 1 *
1 12 4 1 *

♦ ♦ 0 4 4 4 1 4 4

2 O u t p u t  L e v e l  
1 . 0 5  . 1 8 32  . 3 5 5 7  . 5 0 3 3
1 . 0 5 1 4  1 . 0 5 1 4

1 . 0 3 8 5  1 . 0 1 3 5  . 9 7 7 0  . 9 2 9 8  
. 2 5 0 0  ♦ ♦

SUM = .2 5 0  
' . 6 3 1 7  . 7 4 1 6 . 8 3 3 6 .9 0 8 6

.8 7 25 .8 0 5 9 .7 3 0 7
4

. 6 4 7 6
♦

4
1 1 n *
1 2 o ♦
1 3 0 4
1 4 o ♦
1 5 G +
1 6 0 ♦
1 7 0 *
1 8 0 4
1 9 r  ♦
1 10 0 +
1 11 0*
1 12 4
2 1 +0
2 2 +0
2 3 40
2 4 , ♦ 0
2 5 ♦ 0
2 6 ♦ 0
2 7 4 0
2 8 ♦ 0
2 9 ♦ 0
2 10 4 n
2 11 ♦ 0
2 12 ♦ 0

. 96 71  

. 5 5 7 2

HIGH POINT = 
1 . 0 0 9 9  1 . 0 3 7 8

1
. 4  604 . 3 5 7 7
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* *  *
I n d u s t  r y  
* * *
RBARSQ =

* * * * * * * * *
48 P ap e r  a n d  P a p e r b o a r d  M i l l s  * BASIQ

* * * * * * * * * * * * * * * * * * * * * * * * * * * *
. 9 7 3 RTSQ =

• 245 2
4

I  U n i t  Cost  
. 7 5

.1 2 3 4  . 2 0 1 7
. 7 5 0 0  4

4
1
2

4
5
6
7
8 
9

10
I I  
12

4 H

2 O u t p u t  L e v e l
. 0 2

. 0 0 0 0  - . 0 0 0 2  - . 0 0 0 4  
- . 0 0 2 9  - . 0 0 2 5  - . 0 0 2 0  

• 01 97  .02 45
4 4

1
2
3
4
5
6
7
8 '
9

10 
11 
12 

2 1 
2 2 
2 3 
2 4 
2 5 ■
2 6 
2 7 
2 8 
2 9 
2 10 
2 11 
2 12

. 9 1 2

SUM

I n t r r c c f ,  t = 

. 7 5 0

. 2 6 3 9

0
0 ♦ 
n ♦ 
o +
4
4
4
P +
0 ♦
0 ♦
0n
0

2682 . 2 6 8 2

. 2 2 2

. 2741
4

D u r b i n - W a t s o n  = . 1 4

HIGH POINT *

. 2 9 6 2
4

. 3 4 4 6  . 4 2 9 6  
1

. 5 6 1 3

4

SUM = .02 5

- . 0 0 0 8  - . 0 0 1 2  - . 0 0 1 6  - . 0 0 2 1  
- . 0 0 1 1  .00 01  . 0 0 1 6  .00 35

4 4

HIGH POINT =

- . 0 0 2 5  - . 0 0 2 8  - . 0 0 3 0  - . 0 0 3 0  
. 0 0 5 7  . 0 0 8 5  . 0 1 1 7  . 0 1 5 4
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♦ a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
I n d u s t r y  55 I n d u s t r i a l  C h e m i c a l s  *
* * *  * * * * * * * * * * * * * * * * * * * * * *  * *
RBARSQ = . 3 4 0  RTSQ =

I  U n i t  Cos t  
. 7 5

. 1 7 3 3  . 3 1 7 7  
75Q0 4

+
1 
2
3
4
5
6
7
8 
9

10
I I  
12

♦ -i

* * * * * * * * * * * *
I n t e r c e p t  = .3 8 3

0AS1Q

.75-0

D u r b i n - W a t s o n  = . 0 5

HIGH POI NT

. 43 5  8 
♦

. 5 3 02 .60 36 .6 5 8 6 .6 9 ?8
4

’ 240
♦

. 7 3 ^ 6
1

. 7 4 7 4 . 7 5 0 0

0
n
6n
6 
0 ♦ 
0 4
0 4
9 *
4
+
♦
0

2 O u t p u t  L e v e l
. 1 5

. 0 0 0 0 . 0 0 4 6 . 0 1 3 2 .0 2 4 9
44 3 . 1 5 14 1542 .1521
.1 3 1 1  - . 2 1 0 9

4- 4 0
1 1 *
1 2 *
1 3 4 *
1 4 4 *
1 5 0 + *
1 6 0 4 *
1 7 0 4  *
1 8 0 4  *
1 9 0 4  *
1 10 0 4  *
1 11 0 4  *
1 12 4
2 1 4
2 2 4
2 3 4
2 4 4
2 5 40 *
2 6 40 *
2 7 40 *
2 8 + 0 *
2 9 ■f *
2 10 * 4 n
2 11 *  4 6
2 12 *  4 c

+ 4 n

SUM = - . 2 1 1

.03 91  . 9 5 4 9  . C717 . 0 6 8 8  
.1 4 4 3  . 1 3 0 2  . 1 0 8 6  . 0 7 9 6

♦ 4

HIGH POINT =

. 1 0 5 3  .1 205 . 1 3 3 8  
. 0 4 1 7  - . 0 0 5 5  - . 0 6 2 9
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I n d  us t  r y  
* *  *
RFARSQ =

78

1 U n i t  Cos t  
1 . 4 4  .49 55  
1 . 2  530 1 . 2 5 0 0

+ +
1 
2 
T
I
5
6
7
8 
9

10 
11 
12

+ 4

2 O u t p u t  L e v e l  
. 1 7

.0289 . 0 5 3 7

G la s s  

. 9 5 9  RTSQ

. 8 6 7 7

. * 3 5  

1 .1321

PAS'lQ

- . 7 6 1

SUM = 1 . 2 5 0  
1 . 3 0 4 5  1 . 4 0 0 5 1 . 4 3 5 6

1393
1576

.1 3 85
1690

. 1 3 7 3

1
2
3
4
5
6
7
8 
9

10
11
12

1
2
3
4 
«;
6
7
8 
9

10
11
12

n
0
0
0
0
c
04
4
0
0
n

+0
4
0

1 .4 2 6 1

4

Du 

1 .

b i n - W a t s o n  = 

870
HIGH 

1 . 3 3 4 2

.09

W i l i s ’

. 0 7 4  5

SUK = .16 9

. 0 9 1 8  . 1 0 5 9  . 1 1 7 0  . 1 2 5 5  . 1 3 1 6  . 1 3 5 8  
1348 .13 41  . 1 3 4 2  . 1 3 5 4  . 1 3 811360

0
0 *
0 4 *
0+ *
0* *
0* *

*
*
*
*

HIGH POINT *

.1382 .1393 
.1424 .1488

0
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I n d  us t  r y  
* *  *
RBARSQ ' . 9 8 2  RTSQ

83 S t e e li * 4 *
,933

* BASIC 

I n t e r c e p t  = - . 1 8 4 * D u r b i n - U a t s o n  = .21
1 U n i t  Cost  

1 . 1 4  . 2 0 8 3 *  . 3 8 1 3 *
1.0.7 58* 1 . 1 3 8 2 *

8 . 0 9 )  ( 1 0 . 6 7 )  ( 1 2 . 9 4 )  
0 )  ♦ +2 .

SUM = 1 . 1 3K  T STATISTIC = 7 3 . 3 4  HIGH POINT *
. 5 2 3 3 *  .  6 3 8 £ * . 7 3 2 2 *  . 8 0 7 8 *  . * 7 0 3 *  . ^ 2 3 9 *  . 9 7 3 0 *  1 . 0 2 2 2 *

( 1 0 . 7 9 )  ( 7 . 4 7 )  ( 5 . 5 4 )  ( 4 . 6 5 )  ( 4 . 5 0 )  ( 4 . 7 2 )  < 4 . 0 4 )  ( 2 . 8 2 )  (
1

1
2
3
4
5
6
7
8
9

10
11
12

+■

2 O u t p u t  L e v e l
. 0 6

. 0 0 8 2 *  . 0 1 4 3 *  . 0 1 8 4 *  
. 0 0 7 5 *  i  2 . 5 2 )  ( 2 . 3 3  )

1 . 8 9  ) ( 1 . 7 8 )
.0049  , 0 0 2 8  .001  4 

. 0 5 7 7 *  ( 1 . 5 9 )  ( 1 .31 ) 
4 . 7 8 )  ( 4 . 7 1 )

SUM = .0 5 3

+ ♦

T STATIST IC  = 4 . 0 3

.0210 .0221
( 2 . 0 3 )  ( 1 . 5 6 )  (

. 0 0 0 9  . 0 0 1 7
( . 9 0 )  ( . 3 0 )  (

. 0 2 1 9  
. 8 2 )  (

. 0 2 0 8  
. 1 2 )  (

. 0 1 8 9  . 0 1 6 3 *  
. 9 8 )  ( 1 . 5 4 )  (

♦ 4

HIGH POINT =

. 0 1 3 5 *  . 0 1 0 5 *  
1 . 8 1 )  C 1 . 9 1 )  C

. 0 0 3 8  . 0 0 7 5 *  . 0 1 3 0 *  . 0 2 0 6 *  . 0 3 0 4 *  . 0 4 2 7 *  
. 5 4 )  ( 1 . 6 6 )  ( 2 . 9 4 )  ( 3 . 9 9 )  ( 4 . 5 7 )  C 4 . 7 7 )  C

1
2
3
4
5
6
7
8
9

10
11
12

1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
2 10
2 11
2 12 0 + *

0
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I n d u s t r y  102 E n g i n e s  and T u r b i n e s * RASIG
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
RBARSG = . 9 8 3 RTSQ = • ^22 I n t e r c e p t  - . 1 3 8 D u r b i n - W a t s o n  = . 1 0

1 U n i t  Cost SUM = .7 5 0 HIGH POINT =
. 7 5

.2332  . 4 1 2 9 . 545 7 . 6 3 * 6  .69?  1 . 7311 . 7 4 4 . 7 4 4 5  . 7 3 8 4  . 7 3 2 8 . 7 3 4 4
7 5 00  ♦ 4 C ♦ 4 + 1 4

1 1 n * 1
1 2 6 4 * 1
1 3 0 4 * 1
1 4 0 4 *
1 5 0 ♦ * 1
1 6 0 + * 1
1 7 c * * 1
1 8 4 * 1
1 0 4 * 1
1 10 4 * 1
1 11 4 * 1
1 12 o-*- * 1

4 4 n 4 4 4 1 4 ♦

2 O u t p u t  L e v e l SUM = .1 2 7 HIGH POINT *
. 1 4 .

. 0034  .00 81 . 0 1 4 0 . 0 2 0 9  . 0 2 3 7  .0371 .0 4 6 2 . 0 5 5 6  . 0 6 5 2  . 0 7 4 9 . 0 8 4 4
09 3 8  . 1 0 2 6 1110 .11 85 . 1 2 5 2  . 1 3 0 6 1351 1381 . 1 3 9 6  . 1 3 9 3 . 1 3 7 2
13 30  . 1 2 6 7

4 4
1 1 C 4 4 4 1 ♦ 4

♦
I I 
1 2 * 1

1 3 4 *
1 4 4 *
1 5 4 *  '
1 6 4 * 1
1 7 4 *
1 8 4  * 1
1 9 4 *
1 10 4 * 1
1 11 4 * 1
1 12 4 * 1
2 1 4 * 1
2 2 4 * 1
2 3 4 * 1
2 4 4 * 1
2 5 4 *
2 6 4 * 1
2 7 4 * 1
2 8 4 * 1
2 9 4 *
2 10 4 *
2 11 4 * 1
2 12 4 * 1

4 4 0 4 4 4 1 ♦ ♦
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I n d u s t r y  104 C o n s t r , * i n e , O i l f i e l d  Mach * BASIO
* * « * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
RBARSQ = . 9 8 6  RTSQ = .821  I n t e r c e p t  = - . 2 3 0

1 . 0 0
7523

1 U n i t  Cost
.1 7 34  

.99 55
.2 8 4 8

1
2
3
4
5
6
7
8 
9

10
11
12

2 O u t p u t  L e v e l  
. 2 5

. 0 2 3 0  . 0 4 3 4
15 07
23 52

.15 62  
. 2 5 0 0

. 1 6 1 5

.3 4 79

n
n
6
o +
♦
+
♦ 
0 *  
0 • p 
0 
0 
0

SUt* = . 99 6  
. 3 7 6 2  . 3 6 35

4
4

SUM = . 2 5 0  '

. 3 8 3 5 .3 8 9 9

D u r b i n - W a t s o n  = . 0 5

.06 1  5 .0 7 7 4  
. 1 6 6 8  .

. 0 9 1 3  . 1 0 35
. 1 7 2 4

.11 41
. 1 7 84  . 1 8 51

. 1 2 3 3
1926

,4162

1
1
1
1
1
1
1
1
1
1
1
1
*
1

. 1 3 1 4
2012

HI6H POINT i 
. 4 7 6 3  . 5 8 3 8

HIGH POINT >

. 1 3 8 6
2110

.1449
2223

1 1 C*
1 2 0 4 *
1 3 0 4 *
1 4 0 4  *
1 5 0 4  *
1 6 4 *
1 7 4 *
1 S 4 *
1 9 4 *
1 10 4
1 11 4
1 12 4
2 1 4
2 2 4-
2 3 4 *
2 4 4 *
2 * 4 *
2 6 *
2 7 4 *
2 •8 4 *
2 9 4
2 10 4 *
2 11 0 * *
2 12 0 * *
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7 r a n s  f  o r  ire r s  •» S w i t c h q e a r  *
* * *  * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * *  *  *  *  *  * * *  * * * * * * * *  *

* *  *
I n d u s t r y  119

RBARSQ = .3C4

1 U n i t  Cost

* 8 »3159 .551  1 
75 0 0 +

♦
1 
2
3
4
5
6 
7 
P 
9

10 
11 
12

4 4

2 O u t p u t  L e v e l
. 0 3

.0000 . 0 0 1 3  
0281  . 0 2 6 6  
- . 1  295 - . 1 6 4 6

4 4
1
2
3
4
5
6
7
8 
9

10 
11 
12 

1
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
2 10 
2 11 
2 12

RTSQ = . 271

SUM =

I n t e r c e p t  =

.75 0

.71 5  9
4

• ? 20 7 .8 7 59 . * 9 2 3

P A S I Q

. 7 5 7

.? 7 9  4

D u r b i n - w a t s o n  = . 0 3

H I 6 H  PO INT

.P4P5 • *? 09 6
1

. 7 7 3 4 . 7 5 0 0

0
n
0
0
0 4 
0 4

4 r
40 

4 0
4 0
4 "

4
0

SUM = - . 1 6 5

. 0 0 3 6
. 0 2 3 3

. 0 0 6 7  . 0 1 0 2  .014 1  . 0 1 7 9  . 9 2 1 5  
. 0 1 0 2  - . 0 0 0 0  - . 0 1 3 1  - . 0 2 9 2.0 1 79

0

. 0 2 4 6

HI6H POINT = 

. 0 2 6 9  .02 81
- . 0 4 8 6  - . 0 7 1 7  - . 0 9 8 5

1 4  4

* 0
* 0

* ♦ 0
‘ +0 

4p  
40  
40

0
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I n d u s t r y  120 M o t o r s  and  G e n e r a t o r s  
* * * * * * * * * * * * * * * * * * * *
RBARSQ = . 5 8 2  RTSQ = ,5c. '

* * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * *
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I n d u s t r y  133 
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I n d u s t r y  158 T e l e p h o n e  and T e l e g r a p h  
* * * * * * * * * * * * * * * * * * * * * * *  ■
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f t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
I n d u s t  r y 160 f c l e c t r i c  U t i l i t i e s * PASIQ* * *  * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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