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Chapter I  Overview o f the  Model

F o r e c a s t i n g  f a c t o r  incom es and p r i c e s  w i t h i n  an i n p u t - o u t p u t  

fram ework i s  th e  s u b je c t o f t h is  s tu d y . The a d d it io n  o f t h is  work to  an 

e x i s t i n g  i n t e r i n d u s t r y  model o f the  U. S. economy was a m ajor s tep  in  

c lo s in g  th e  model w ith  respect to  both p r i c e s  and in co m e . B e fo re  th e  

work  done i n  t h i s  s tu d y  was a v a i l a b l e ,  t h e  INFORUM model determ ined 

cons tan t d o l la r  ( r e a l)  f i n a l  demands and re a l o u tp u t .  Now, i t  becomes 

p o s s i b l e  t o  use endogenous p r ic e s  and income in  t h is  d e te rm in a tio n  and 

t o  t r a n s l a t e  r e a l  p ro d u c t  and f i n a l  demands i n t o  n o m i n a l  v a l u e s .  

F u r th e rm o re ,  th e  c l o s e d  m odel i s  in t e r n a l l y  c o n s is te n t:  nom inal GNP 

eva lu a te d  from  the  p roduct s ide  w i l l  equal nom inal GNP c a l c u l a t e d  f rom 

fa c to r  incom es.

T he re  a re  two p o s s ib le  approaches to  m o d e llin g  p r ic e s  and incomes. 

One m ethod w o u ld  be t o  use th e  i n t e r a c t i o n  o f  dem and and s u p p l y  

f u n c t io n s  in  th e  d e te rm in a tio n  o f a p ro d u c t 's  p r ic e  and then c a lc u la te  

va lu e  added as th e  d if fe re n c e  between th e  v a lu e  o f  th e  o u tp u t  and th e  

v a lu e  o f any in te r m e d ia te  goods used in  the  p ro d u c tio n  o f th a t  f i n a l  

p r o d u c t .  V a lu e  added w o u ld  th e n  be d i s t r i b u t e d  among i t s  v a r i o u s  

com ponents such as la b o r ,  c a p ita l and ta x e s . The a l te r n a t iv e  method is  

to  work in  th e  o th e r d i r e c t io n  from  incomes to  p r ic e s .  F i r s t ,  determ ine 

th e  v a r io u s  components o f v a lu e  added, and th e n  o b ta in  th e  p r i c e  f o r  

each p ro d u c t by u t i l i z i n g  the  in p u t-o u tp u t d e f in i t io n  th a t  the  p r ic e  per 

u n i t  o f o u tp u t must equal the  u n it  m a te r ia l costs  p lu s  u n i t  va lue  added. 

L o g i c a l l y ,  t he  two methods are e q u iv a le n t.  A shortage  o f c a p a c ity ,  fo r

1.1 In tro d u c tio n

\
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exam ple , t h a t  b o o s ts  th e  p r i c e  o f  t h e  p r o d u c t ,  can e q u a l ly  w e l l  be 

viewed as in c re a s in g  the  p r o f i t  per u n i t .

A lth o u g h  th e  f i r s t  method may appear to  be a more s im p le  approach 

to  de te rm ine  p r ic e s  and incom es, th e re  a re  tw o  re ason s  why i t  i s  n o t .  

One i s  t h a t  th e  demand and s u p p ly  fu n c t io n s  im p ly  th a t  the  p r ic e  fo r  

each p ro d u c t  i s  a f u n c t io n  o f  th e  p r i c e s  f o r  o th e r  p ro d u c ts .  The 

s p e c i f i c a t i o n  o f  t h e  demand c u r ve  f o r  a p ro d u c t s h o u ld  in c lu d e  the  

p r ic e s  o f complementary and s u b s t itu te  goods w h ile  th e  s u p p ly  f u n c t io n  

f o r  a p rodu c t shou ld  in c lu d e  a l l  o f the  in p u t p r ic e s .  S ince some p r ic e s  

w i l l  appear in  more than  one demand o r supp ly fu n c t io n ,  th e  f i r s t  method 

w o u ld  r e q u i r e  s im u lta n e o u s  e s t i m a t i o n  o f  e v e ry  p ro d u c t 's  demand and 

supp ly  fu n c t io n s ,  an extrem e ly complex t a s k .  I n  a d d i t io n ,  one o f th e  

g o a l s  o f  t h i s  m odel is  to  c re a te  the  c a p a b i l i t y  o f r e p l ic a t in g  some o f 

th e . ta b le s  in  th e  N a tio n a l Income and Product A ccounts (N IP A ) p roduced  

by th e  Bureau o f Economic A n a ly s is  (BEA). S ince the  NIPA do not re p o r t 

o u tp u t p r ic e s ,  th e  f i r s t  method i s  not p o s s ib le  i f  co n s is te n cy  w i t h  t h e  

N IPA  i s  d e s i r e d .  H o w e v e r ,  t h e  BEA does  have r e a d i l y  a v a i l a b l e  

u n p ub lished  data  on fa c to r  incom e by in d u s t r y  -  c a l l e d  Gross  P ro d u c t 

O r ig in a t in g  (GPO) -  th a t  is  c o n s is te n t w ith  i t s  GNP a ccou n ts .

For th e  above re a s o n s , t h i s  s tu d y  m ode ls  p r i c e s  by fo re c a s tin g  

fa c to r  incomes and then  de te rm in in g  p r ic e s .  T h is  d e c i s i o n  im m e d ia te ly  

p r e s e n t s  us w i t h  a n o t h e r  p ro b le m . P r i c e s  r e l a t e ,  o f  c o u rs e ,  to  

p ro d u c ts ; b u t GPO re la te s  to  i n d u s t r i e s ,  d e f in e d  as a c o l l e c t i o n  o f  

e s t a b l i s h m e n t s  h a v in g  th e  same p r im a ry  p roduc t bu t p roduc ing  perhaps 

numerous secondary p roducts  th a t  are p rim ary  to  o th e r in d u s t r ie s .  T h i s  

n o n -c o n fo rm ity  between p roducts  and in d u s t r ie s  makes " b r id g in g "  between 

th e  two an im p o rta n t ta s k  to  be accom plished in  t h is  s tu d y .
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The s e c to r  d e f in i t io n s  are d ic ta te d  by the  conven tions used by th e  

BEA i n  t h e i r  u n p u b lis h e d  6P0 d a ta , which is  o rgan ized  in to  s ix t y - fo u r  

tw o - d ig i t  SIC in d u s t r ie s .  For t h is  m odel, th e  in d u s t r ie s  are  aggregated 

to  a s l i g h t l y  more compact le v e l o f 42 in d u s t r ie s .  The a g g re g a tio n  was 

p r i m a r i l y  i n  t h e  s e r v i c e  s e c t o r s  where d a ta  on o u tp u t and p r ic e s  is  

s c a n t. The o r d e r in g  i s  shown in  F ig u re  1 -1 : t h i r t y - s e v e n  p r i v a t e  

in d u s t r i e s ,  fo u r  government s e c to rs  and th e  re s t o f th e  w o r ld . GPO fo r  

each in d u s try  can be th o u g h t o f  as d iv id e d  among la b o r ,  c a p i t a l  and 

governm ent, and th e re  subd iv ided  in to  a t o t a l  o f th ir te e n  components:

Labor Compensation
1 ) Wages and S a la r ie s
2 ) Wage Supplements

R eturn  to  C a p ita l
3 ) Net In te re s t  Payments
4) C orpo ra te  C a p ita l Consumption Allowances
5) N oncorporate  C a p ita l Consumption A llowances
6) Business T ra n s fe r Payments
7) C orpo ra te  P r o f i t s
8) P ro p r ie to r  Income
9) C orpora te  In v e n to ry  V a lu a tio n  Adjustm ents

10) N oncorporate  In v e n to ry  V a lu a tio n  Adjustm ents
11) R enta l Income

Taxes and s u b s id ie s
12) I n d ir e c t  Business Taxes
13) Government S ubs id ies

The deve lopm en t o f techn iques  fo r  fo re c a s t in g  the  v a r io u s  components by 

in d u s try  c o n s t i tu te s  the  main ta s k  o f t h is  s tu d y .

Opder of, P re s e n ta tio n

B e fo re  p ro c e d in g , a b r ie f  account o f the  con ten ts  o f the  rem a in ing  

work may a id  th e  reader a t  t h is  p o in t .  I n  th e  f o l l o w i n g  s e c t i o n ,  t h e  

f r a m e w o r k  o f  t h e  e n t i r e  INFORUM m odel i s  desc rib ed  to  make c le a r  the  

o v e r a l l  s t r u c t u r e  i n t o  wh i ch  t h i s  p r i c e - i n c o m e  s u b - m o d e l  w i l l  be
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F igu re  1-1

6P0 SIC
SECTOR TITLE CODE

1 Farm & A g r ic u l tu r a l  S e rv ices 0100-0900
2 Crude Petro leum  & N a tu ra l Gas 1300
3 Mi n i ng 1000-1200,1400
4 C o n tra c t C o n s tru c tio n 1500-1700
5 Food & Tobacco 2000-2100
6 T e x t i le  M i l l  P roducts 2200
7 Appare l and R e lated P roducts 2300
8 Paper and A l l ie d  Products 2600
9 P r in t in g  and P u b lis h in g 2700 '

10 Chemical and A l l ie d  P roducts 2800
11 P etro leum  and R e la ted In d u s tr ie s 2900
12 Rubber & Mi sc P la s t ic  P roducts 3000
13 Lea the r and Lea the r P roducts 3100
14 Lumber & Wood P roduc ts ,ex  Furn 2400
15 F u rn itu re  and F ix tu re s 2500
16 S tone , C la y , & G lass P roducts 3200
17 P rim ary M eta l In d u s tr ie s 3300
18 M eta l P roducts 3400
19 Trans Eq + Ord ex Motor V e h ic le s 3720-3790
20 M ach ine ry , except E le c t r ic a l 3500
21 E le c t r ic a l  Machinery 3600
22 Motor V e h ic le s  and Equipment 3710
23 In s tru m e n ts  and R e la ted Products 3800
24 M isc. M anu fac tu ring  in d u s try 3900
25 R a iIro a d s 4000
26 A ir  T ra n s p o rta t io n 4500
27 T ru c k in g  and O ther T ra n sp o rt 4100,4200,4400,4600,4700
28 Communciations 4800
29 B lank
30 E le c t r ic ,  Gas, and S a n ita ry 4900
31 W holesale and R e ta il Trade 5000-5900
32 F in a n c ia l & Insurance S e rv ices 6000-6200,6700
33 Real E s ta te  & Com binations Of 6500,6600
34 H o te ls  & R epa ir (n o t au to ) 7000,7200,7600
35 M isc . Business S e rv ices 7300,8100,8400,8900
36 Auto Repai r 7500
37 M otion P ic tu re s  & Amusements 7800-7900
38 M edica l & E d uca tion a l S e rv ices 8000,8200,8300,8600
39 P r iv a te  Households 8800
40 Federa l G o v 't E n te rp r is e s
41 S ta te  and Loca l E n te rp r is e s
42 Blank
43 Blank
44 Federa l Government General
45 S ta te  and Loca l G o v 't G eneral
46 Rest o f th e  World
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i n s e r t e d .  T h i s  b a c k g r o u n d  i s  p re s e n te d  to  e n a b le  th e  re a d e r t o  

u nd e rs tan d  b e t t e r  t h e  c o n te x t  i n  wh i ch  t h e  p r ic e - in c o m e  m odel must 

o p e ra te . A b r ie f  summary o f p rev ious  INFORUM work on th e  development o f 

p r ic e  and income models (a more d e ta ile d  d is c u s s io n  fo rm s an appendix to  

t h is  ch a p te r) ends th e  ch a p te r.

C h a p te r I I  d e a l s  w i t h  t h e  t e c h n i c a l  b u t  s t a t i s t i c a l l y  e s s e n t ia l 

" b r id g in g "  r e fe r re d  t o  abo ve : th e  t r a n s f o r m a t i o n  o f  v a lu e  added by 

p ro d u c t t o  v a l u e  added by in d u s t r y  and v i c e - v e r s a .  In c lu d e d  in  the  

p re s e n ta t io n  is  a d is c u s s io n  o f the  s t a t i s t i c a l  sources f o r  th e  d a ta  on 

fa c to r  incom es.

C h a p t e r s  I I I - V  d e sc rib e  the  e s t im a tio n  o f the  components o f GPO by 

in d u s t r y .  Labor compensation is  the  to p ic  o f  C h a p te r I I I .  F i r s t ,  i t  

d i s c u s s e s  p re v io u s  work  and then  the  p rope r lo n g -ru n  im p lic a t io n s  and 

d e s ire d  p ro p e r t ie s  o f the  e q u a t io n s .  The s t r a t e g y  f o r  g e t t i n g  la b o r  

co m p e n s a tio n  by co m b in in g  agg rega te  nom inal h o u rly  la b o r compensation 

C h i c ) ,  s e c t o r a l  r e l a t i v e  w ages, and s e c t o r a l  h o u rs  worked  i s  t h e n  

p resen ted .

C h a p te r IV  concerns the  d e te rm in a tio n  o f the  v a r io u s  components o f 

th e  " r e tu rn  to  c a p i ta l " :  c a p i ta l consumption a llo w a n c e s , n e t i n t e r e s t  

p a y m e n ts , c o r p o r a t e  p r o f i t s ,  p r o p r ie to r  in co m e , b u s in e s s  t r a n s f e r  

paym ents, in v e n to ry  v a lu a t io n  a d ju s tm e n ts , and r e n t a l  in co m e . F i r s t ,  

t h e  r a t io n a le  and framework fo r  fo re c a s t in g  th e  t o t a l  re tu rn  to  c a p i ta l 

(d e f in e d  as th e  sum o f i t s  components) and i t s  r e l a t i o n s h i p  t o  p r o f i t  

incom e i s  d i s c u s s e d .  Because o f th e  s im i la r  n a tu re  o f p r o f i t  income 

( c o r p o r a t e  p r o f i t s  and p r o p r i e t o r  in com e ) and t h e  t o t a l  r e t u r n  t o  

c a p i t a l ,  th e  fram ework o f t h is  model is  t o  fo re c a s t th e  t o t a l  re tu rn  and 

a l l  o f  i t s  com ponents e x c e p t  f o r  c o rp o ra te  p r o f i t s  and p r o p r i e t o r
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incom e. The Last two a re  ob ta ined as re s id u a ls .  N ext, the  t o t a l  re tu rn  

to  c a p i ta l  and each component w ith  a fo re c a s t in g  equ a tio n  has a s e c t i o n  

w h i c h  p r e s e n t s  a n y  p r e v i o u s  w o r k  and  t h e  c u r r e n t  f o r e c a s t i n g  

m ethodo logy.

Chapter V shows th e  methods employed to  fo re c a s t  in d ir e c t  b u s in e s s  

t a x e s  snd non tax payments, and government s u b s id ie s . In d ir e c t  business 

ta x e s  a re  s u b d iv id e d  in to  two components: fe d e ra l exc ise  ta x e s  and a l l  

o th e r  in d ir e c t  bus iness  taxes .

C h a p t e r  V I  i s  " th e  p ro o f o f  th e  p u d d in g ": a sample fo re c a s t fo r  

th e  p e r io d  1983-1995 is  p resen ted . That "base " run i s  used t o  exam ine 

th e  e f f e c t s  on s e c to ra l fa c to r  rewards and p r ic e s  o f an in c re a se  in  the  

ra te  o f grow th o f th e  money s u p p ly . Chapter V I a ls o  b r in g s  th e  study to  

c lo se  w i t h  a summary and in d ic a t io n s  f o r  fu tu re  w ork.

1 .2  S tru c tu re  o f the  INFORUM model

T h is  s tudy  grew ou t o f a m ajor e f f o r t  which began in  1980 to  expand 

th e  INFORUM m o d e l. A t th a t  t im e ,  th e  INFORUM mode l  d i d  n o t ,  i n  

p r a c t i c e ,  d e te rm in e  income w i t h i n  t h e  m odel: th e  presen t e f f o r t  was 

undertaken  to  c lo se  th e  INFORUM model by d e ve lo p in g  a u s a b le  s t r u c t u r e  

f o r  i n t e g r a t i n g  p r ic e s ,  income and th e  re a l s id e . Besides t h is  s tu d y ,
-j

th e  m ethod o f  f o r e c a s t i n g  p e rs o n a l co n s u m p tio n  e x p e n d i t u r e s  and
2

in v e s tm e n t  in  p roducer du rab le  equipment were re v is e d  to  in c o rp o ra te  a 

v a r i e t y  o f  h i t h e r t o  unused v a r i a b l e s .  I n  o r d e r  t o  c a p t u r e  t h e  

i m p o r t a n c e  o f  f a c t o r  i n c o m e s  and t h e  c o m p l e x i t y  o f  a " c l o s e d "  

in te r in d u s t r y  m odel, a d e s c r ip t io n  o f th e  INFORUM model i s  r e q u ir e d .  

F u r th e rm o re ,  the  d e s c r ip t io n  w i l l  he lp  make apparent the  m o tiv a t io n  fo r

0 )
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t h i s  s tu d y . The m ajor in te r r e la t io n s  a re  g ra p h ic a l ly  d e p ic te d  in  F igure  

1- 2 .

The model beg ins w ith  the  re a l s id e ,  on th e  to p  r i g h t  p o r t io n  o f 

th e  f ig u r e *  In  t h is  p o r t io n ,  a l l  f in a l  demands and o u tp u ts  are measured 

and f o r e c a s t e d  i n  co n s ta n t d o l la r  u n i ts .  On the  f i r s t  i t e r a t io n  f o r  a 

p a r t ic u la r  y e a r ,  an i n i t i a l  guess is  made o f persona l income and p roduct 

p r ic e s .  Ex cep t  f o r  gove rnm en t e x p e n d itu r e s ,  wh i ch  a re  e xo g e n o u s ly  

d e t e r m i n e d ,  a l l  o f  t h e  o t h e r  f i n a l  demands a r e  f o r e c a s t e d  w i t h  

r e g r e s s i o n  e q u a t io n s :  p e rs o n a l c o n su m p tio n  e x p e n d i t u r e s  u t i l i z e  

r e l a t i v e  p r i c e s ,  r e a l  d is p o s a b le  incom e and an a r r a y  of  demographic 

v a r ia b le s ;  equipm ent in ve s tm e n t makes use o f th e  g r o w t h  i n  o u tp u ts ,  

s to cks  o f equipm ent and r e la t iv e  in p u t p r ic e s ;  in ves tm en t in  s tru c tu re s  

em p lo ys  o u tp u ts ,  in te r e s t  ra te s ,  demographic v a r ia b le s  and th e  s to ck  o f 

s t ru c tu r e s .  E xports  and im p o r ts  bo th  use f o r e i g n  p r i c e s  r e l a t i v e  t o  

d o m e s t i c  p r i c e s  b u t  e x p o r t s  a ls o  re q u ire  fo re ig n  demand in d ic e s  w h ile  

im p o rts  use dom estic  demand. Taken to g e th e r ,  th e s e  d e t a i l e d  s e c t o r a l  

e q u a t io n s  g i v e  f i n a l  demand by p ro d u c t. Output i s  then  c a lc u la te d  by 

th e  in p u t - o u tp u t  i d e n t i t y  t h a t  r e q u i r e s  o u tp u t  t o  e q u a l th e  sum o f 

o u tp u t f o r  in te rm e d ia te  use p lus  f in a l  demands:

(1 .1 )  q = Aq + f  where f  = column v e c to r  o f f i n a l  demands,
q = column v e c to r  o f o u tp u ts ,
A = m a tr ix  o f  in p u t-o u tp u t  c o e f f ic ie n ts .

Those e q u a tio n s  a re  then  so lved  f o r  re a l o u tp u t.^
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P r o d u c t i v i t y  i s  f o r e c a s t e d  w i t h  t im e  tre n d s  and o u tp u ts ; ou tpu t 

and p r o d u c t iv i t y  are  combined to  d e r iv e  employment by s e c to r .  F i n a l l y ,  

e m p l o y m e n t  i s  us ed  i n  c o n j u n c t i o n  w i t h  in d e p e n d e n t la b o r  f o r c e  

p ro je c t io n s  from  the  Bureau o f Labor S t a t i s t i c s  i n  o rd e r  t o  c a l c u l a t e  

t h e  unem ploym ent r a t e .  At  t h i s  ju n c tu re ,  the  re a l s id e  has completed 

one i t e r a t io n

Underneath the  in te r in d u s t r y  flo w  ta b le ,  in  the  m idd le  o f the  lower 

p o r t io n  o f th e  f ig u r e ,  i s  the  p ro d u c t- to - in d u s try  ta b le  th a t  d is t r ib u te s  

v a lu e  added from  p ro d u c ts  t o  i n d u s t r i e s  d e f in e d  on an e s ta b lis h m e n t  

b a s i s .  A r e c o n c i l i a t i o n  i s  n e c e ssa ry  because GPO is  re p o rte d  on an 

in d u s try  d e f in i t io n  b a s i s  w h i l e  t h e  r e a l  s id e  i s  based on a p ro d u c t 

d e f i n i t i o n  b a s i s .  The e s s e n t i a l  d e f i n i t i o n a l  d i f fe r e n c e  between an 

in d u s try  and a p roduc t s e c to r  i s  th a t  an in d u s try  may produce more th a n  

one p ro d u c t. T h e re fo re , an in d u s try  s e c to r may be re la te d  b ^ d e f lQ it j .o n  

t o  more t h a n  one p ro d u c t  o r  v i c e  v e r s a .  Columns o f  t h e  p r o d u c t -  

t o - in d u s t r y  b r i d g e  t a b l e  sum t o  p roduct v a lu e  added w h ile  rows sum to  

in d u s try  GPO. Real p roduc t o u tp u ts  are d is t r ib u te d  by t h e i r  base y e a r  

c o n t r i b u t i o n  t o  in d u s t r y  v a lu e  added -  th e  v a l u e  added f r a c t i o n  -  

th e re b y  y ie ld in g  re a l va lue  added w e igh ted o u tp u t (REVAWO):'

T h i s  REVAWO becomes than  a m ajor v a r ia b le  in  the  equ a tions  fo r  nom inal 

GPO i n  each i n u s t r y .  The b r i d g e  t a b l e  i s  th e n  used i n  r e v e r s e  t o  

t r a n s l a t e  n o m in a l GPO by in d u s t r y  t o  nom ina l va lue  added by p ro d u c t.

where v . .  is  the  b r id g e  ta b le  c e l l  in  th e  i t ^ row and j 1*1 
column, and

Q* is  the  re a l ou tpu t f o r  the  j* * 1 p roduc t in  year t
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More s p e c i f i c a l l y ,  nom inal GPO by in d u s try  in  any year is  d is t r ib u te d  to  

p ro d u c ts  in  p ro p o r t io n  to  each p ro d u c t 's  c o n t r ib u t io n  to  the  i n d u s t r y ' s  

REVAWO i n  t h a t  y e a r .  Value added per u n i t  o f  re a l o u tp u t w i l l  then be 

used to  c a lc u la te  p roduc t p r ic e s  as e x p la in e d  be low . C o n se q u e n tly , th e  

p r o d u c t - t o - in d u s t r y  b r id g e  ta b le  i s  a v i t a l  l i n k  between th e  re a l and 

nom inal s id e s  o f  th e  model. Chapter I I  focuses on t h is  l i n k .

The v a r i o u s  p i e c e s  o f  GPO a r e  f o r e c a s t e d  u s i n g  a m i x t u r e  o f  

v a r i a b l e s  com ing  f r o m  t he  r e a l  s ide  and exogenous p o l ic y  in s tru m e n ts . 

S e c t o r a l  la b o r  com p e n sa tio n  u t i l i z e s  a r e l a t i v e  wage s t r u c t u r e ;  

s e c t o r a l  e q u a t io n s  a re  com bined w i t h  a g g r e g a t e  v a l u e s  t o  de term ine 

h o u r ly  la b o r com pensation by in d u s t ry .  The re tu rn  t o  c a p i t a l  ( d e f in e d  

a s  th e  sum o f  d e p r e c ia t io n ,  n e t i n t e r e s t  p a y m e n ts , p r o f i t  in com e , 

bus iness  t r a n s f e r  paym ents and in v e n to r y  v a l u a t i o n  a d j u s t m e n t s )  i s  

f o r e c a s t e d  w i t h  c h a n g e s  i n  o u t p u t ,  i m p o r t  and e x p o r t  s h a r e s ,  

un e m p lo ym e n t, c a p i t a l - l a b o r  r a t i o s  and a f ew  s e c t o r a l  s p e c i f i c  

v a r i a b l e s .  A l l  o f  t h e  com ponents o f  th e  r e t u r n  t o  c a p ita l a re  then 

s e p a ra te ly  com puted by s e c to r  e x c e p t f o r  p r o f i t  in c o m e ; c o r p o r a t e  

p r o f i t s  and p r o p r ie t o r  incom e a re  d e te rm in e d  as re s id u a ls .  In d ir e c t  

bus iness ta x e s  a re  fu n c t io n s  o f fe d e ra l e xc ise  ta x  r a te s ,  o u tp u t and the  

s to c k  o f s t r u c tu r e s .  Chapters I I I - V  d e sc rib e  these  e q u a tio n s .

A f te r  pass ing  GPO through th e  b r id g e  t a b le  t o  d e te rm in e  nom ina l 

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

in p u t -o u tp u t  id e n t i t y  th a t  u n it  o u tp u t p r ic e  equa ls  u n i t  m a te r ia l  c o s t s  

p lu s  u n i t  v a lu e  added. Th is  id e n t i t y  is

(1 .3 )  p = pA + v where p = row v e c to r o f o u tp u t p r ic e s ,  and
v = row v e c to r o f va lue  added per u n i t  

o f cons tan t d o l la r  o u tp u t.

\o
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As i n  th e  case f o r  r e a l  p ro d u c t o u tp u ts / the  p r ic e  equ a tio n s  are  then 

s o lv e d .

W ith th e  d e te rm in a tio n  o f p r ic e s  by p roduc t and th e  fa c to r  incom es 

by in d u s t r y  com ple ted , the  p a r t  o f the  model nicknamed th e  "A cco un tan t" 

ta k e s  o v e r. The Accountant uses the  in fo rm a tio n  g e n e ra te d  by th e  r e a l  

and GPO m ode ls  and computes s e le c te d  ta b le s  o f the  N a tio n a l Income and 

P ro d u c t  A c c o u n t s .  I n  a d d i t io n ,  t r a n s f e r  p a y m e n t s ,  p e r s o n a l  and 

c o r p o r a t e  t a x  payments and some m inor components o f income are  computed 

in  o rd e r to  o b ta in  a c o n s is te n t es tim a te  o f d isp o sa b le  pe rso n a l in com e .

Then a n o th e r  i t e r a t i o n  of  t he e n t ir e  model b e g in s . The re a l s ide  

i s  re so lve d  us in g  th e  re v ise d  va lu e s  o f p r ic e s  and pe rsona l income. GPO 

by in d u s try  and p r ic e  are recomputed. Then th e  e s t im a te  o f  d is p o s a b le  

incom e  i s  r e v i s e d .  T h i s  p ro ce ss  con tin ues  u n t i l  th e  change in  ou tpu t 

from  i t e r a t io n  to  i t e r a t io n  i s  l e s s  th a n  a s p e c i f i c  t o l e r a n c e  le v e l ;  

u s u a lly  the  to le ra n c e  is  th a t  no p roduct o u tp u t changes by more than  one 

p e rce n t between i t e r a t io n s .

The r e s u l t  i s  a fo re c a s t  which is  com p le te ly  c o n s is te n t .  Nominal 

GNP c a lc u la te d  as th e  product o f  p r i c e s  and f i n a l  demands w i l l  e q u a l 

n o m i n a l  GNP as t h e  sum o f  f a c t o r  in c o m e s . T h i s  c o n s i s t e n c y  f l o w s  

n a t u r a l l y  f r o m  t h e  i n p u t - o u t p u t  f r a m e w o r k ,  and can  be see by 

p re m u lt ip ly in g  (1 .1 ) by p and p o s tm u lt ip ly in g  (1 .3 ) by q to  g iv e  

(1 .1 1) pq = pAq + p f and 

(1 .3 1) pq = pAq + vq .

T ak ing  th e  d if fe re n c e  between those equ a tions  shows 

0 = p f -  v q , o r th a t

(1 .5 )  p f = vq .

\ \
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The L e f t  s id e  o f ( 1 . 5 )  i s  t h e  p r ic e  o f each p roduc t m u lt ip l ie d  by the

f i n a l  demand f o r  the  p roduct o r nom inal 6NP on th e  p ro d u c t  s id e .  The

r i g h t  s i d e  i s  t h e  v a lu e  added p e r u n i t  o f  o u tp u t  o f  each p ro d u c t

m u lt ip l ie d  by th e  o u tp u t o f the  p roduc t o r nom inal 6NP f r o m  t h e  incom e

s i d e .  Such c o n s is te n c y  i s  a v a lu a b le  a id  to  a lo n g -te rm  fo re c a s tin g

model s in ce  i t  p ro v id e s  a n a tu ra l check w i th in  the  model and reduces the
a

amount o f  ad hoc ad justm ents to  o b ta in  a fo re c a s t.

1 .3  Survey o f P rev ious Work Toward a Complete INFORUM Model

In  o rd e r  t o  h i g h l i g h t  t h e  r a t i o n a l e  f o r  t h e  p re s e n t  s t u d y ,  a 

d e s c r i p t i o n  of  th re e  p rev ious Ph. D. d is s e r ta t io n s  which have a ttem pted 

to  dea l w ith  p r ic e  and income d e te rm in a t io n  f o l l o w s .  The f i r s t  s tu d y  

was co n c e rn e d  w i t h  t h e  f o r e c a s t  o f  d isp o sa b le  incom e, th e  second w i th  

p r ic e  d e te rm in a t io n , and the  t h i r d  w i t h  in te g r a te d  p r i c e s  and f a c t o r  

in c o m e s . T h i s  s e c t i o n  b r i e f l y  d e s c rib e s  each s tu d y ; a more d e ta i le d  

p re s e n ta t io n  o f a l l  th re e  s tu d ie s  i s  in  th e  appendix t o  t h is  c h a p te r.

B r ia n  O 'Connor in  1973 completed h is  work on fo re c a s t in g  d isp o sa b le  

incom e.^ O'Connor fo c u s e d  on f a c t o r  re w a rd s  t h a t  we re  com ponents o f  

d is p o s a b le  income: la b o r com pensation, ne t in te r e s t  payments and p r o f i t  

income (c o rp o ra te  p r o f i t s  were re q u ire d  to  o b ta in  d iv id e n d s ) .  Each type  

o f  incom e was p r i m a r i l y  f o r e c a s t e d  as a f u n c t io n  o f  a t r e n d .  T h is  

s p e c i f ic a t io n  meant th a t  those income components were n o t l in k e d  t o  th e  

re a l s id e  o f the  m odel. In  a d d it io n ,  fa c to r  incomes were no t in te g ra te d  

w i t h  p r ic e s .  S ince t h is  study a tte m p ts  to  in te g ra te  th e  r e a l ,  p r ic e  and 

income p o r t io n s  o f the  INFORUM m odel, th e  O'Connor s tudy  was no t used in  

th e  p resen t w o rk .
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I n  1 9 7 6 ,  D a v i d  G i t m a r t i n  f in is h e d  " F o r e c a s t i n g  P r i c e s  i n  an 

In p u t-O u tp u t  F r a m e w o r k . " ^  G i l m a r t i n  d e ve lo p e d  a s p e c i f i c a t i o n  t h a t  

a l l o w e d  demand and supp ly  e f f e c t s  t o  in f lu e n c e  p r ic e .  P r ic e  by product 

was s p e c if ie d  as a fu n c t io n  o f a d is t r ib u te d  lag  o f re a l o u tp u t (demand 

e f f e c t )  and o f  a d i s t r i b u t e d  Lag o f  u n i t  la b o r cos ts  (su p p ly  e f f e c t ) .  

For the purposes o f the  presen t w ork, the  G ilm a r t in  app ro ach  c o u ld  n o t 

be used . Because th e  NIPA does not p u b lis h  p r ic e s  f o r  p ro d u c ts , th e re  

i s  no guarantee  t h a t  a n o th e r  d a ta  sou rce  o th e r  th a n  NIPA f o r  p r i c e s  

wo u ld  im p ly  th e  GNP re p o rte d  in  the  NIPA. M oreover, G ilm a r t in  d id  not 

l i n k  fa c to r  incomes w ith  p r ic e s ,  a prime m o tiv a t io n  fo r  t h is  s tu d y .

The la s t  e f f o r t  was a ccom p lishe d  by Dav id  B e lz e r  i n  1978 and i s  

d e s c r i b e d  i n  "An I n te g r a t io n  o f P r ic e s , Wages, and Income Flows in  an 

In p u t-O u tp u t  M odel o f  th e  U n ite d  S t a t e s . " ^  As i t s  t i t l e  i n d i c a t e s ,  

B e l z e r ' s  work was an im p o rta n t s tep  fo rw a rd  s ince  the  INFORUM model had 

th e  c a p a b i l i t y  to  fo re c a s t  re a l v a r ia b le s ,  p r i c e s  and incom e w i t h i n  a 

c o n s i s t e n t  fram ew ork. The s tru c tu re  o f the  model was to  a llo w  the  re a l 

s id e  to  fo re c a s t ,  then  product p r ic e s  were c a lc u la te d ,  then  v a lu e  added 

and  f a c t o r  r e w a r d s  w e r e  c a l c l u a t e d  and  f i n a l l y ,  t h e  p r i c e s  and 

d isp o sa b le  income were fed  back in to  the  re a l s id e .

Though th e  wo rk  was an i m p o r t a n t  s t e p  f o r w a r d ,  i t s  g e n e r a l  

f r a me wo rk  i s  n o t  d u p l ic a te d  i n  t h i s  s tu d y .  Because o f i t s  s iz e  and 

b re a d th , t h e  B e l z e r  model re q u ire d  d a ta  f r o m a v a r i e t y  o f  s o u rc e s , 

s o u r c e s  t h a t  d i d  n o t  use t h e  same d e f i n i t i o n a l  c o n v e n t io n s .  As a 

r e s u l t ,  th e  B e lz e r model had many tra n s fo rm a tio n  procedures to  move data 

from  one d e f in i t io n  to  ano ther d e f in i t io n .  These p r o c e d u r e s  added an 

e x t r a  le v e l  o f in t r ic a c y  to  an a lre a d y  complex model th a t  was d i f f i c u l t  

t o  use. Even th o u g h  t h i s  m odel was b u i l t  w i t h  t h e  c a p a c i t y  t o  run

\2>
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s im u lta n e o u s ly  w i t h  t h e  r e a l s id e ,  i t s  c o m p le x ity  and th e  re q u is ite  

computer t i m e  made th e  s im u lta n e o u s  ru n n in g  o f  th e  e n t i r e  m odel an 

im p ra c t ic a l ta s k .  In  p ra c t ic e ,  the  s im u ltaneous l i n k  between p r ic e s  and 

t h e  r e a l  s id e  was seve red ; th e  re a l s id e  was run ove r the  le n g th  o f a 

fo re c a s t ,  and then  th e  p r ic e  model was run us ing  th e  re a l v a r ia b le s  from 

th e  p re v io u s  ru n . Those p r ic e  f o r e c a s t s  were th e n  f e d  back i n t o  t h e  

r e a l  s id e ,  and t h i s  p ro c e d u re  was repea ted u n t i l  th e  model converged. 

In  a d d ito n ,  th e  l i n k  between p r ic e s  and income was a l s o  s e v e re d : r e a l  

d is p o s a b le  incom e was s p e c if ie d  exogenously on th e  assum ption th a t  the  

fe d e ra l government would a d ju s t i t s  e xp e n d itu re s  in  o rd e r  t o  s t a b i l i z e  

t he  o v e r a l l  unemployment ra te .  T he re fo re  in  p ra c t ic e ,  th e  model was not 

c losed  a lth o u g h  the  c a p a b i l i t y  fo r  having income de te rm ined  endogenously 

was p re s e n t.

The abandonm ent o f  most o f  th e  p re v io u s  work on income amd p r ic e  

fo rm a t io n  o u g h t n o t be v iewed  as a d is p a ra g e m e n t o f  th o s e  e f f o r t s .  

R a t h e r ,  t h e  s e e m in g ly  constan t f lu x  in  models re p re se n ts  the  d i f f i c u l t  

t a s k  o f  c o n s t r u c t i n g  f o r e c a s t i n g  m ode ls  f o r  n o m in a l v a lu e s .  Each
I

t v e r s i o n  can be viewed as a b a s is  f o r  fu tu re  im provem ents. In  a d d it io n ,

| a l l  o f th e  p re v io u s  s tu d ie s  s u ffe re d  th e  common fa te  o f most la rg e  sca le  

m odels; th e  models worked as long as th e  b u ild e rs  o p e ra te d  th e m . The 

c o m p l e x i t y  and d i v e r s i t y  o f  th o se  s tu d ie s  made th e  in t e g r a t io n  and 

u p d a tin g  o f  th e  models a cumbersome ta s k .  New c o n c e rn s  and m o d e ll in g  

d e s i r e s  c o u ld  n o t o f t e n  be e a s i ly  implemented w i th in  th e  fram ework o f 

th e  e n t i r e  m odel. The new s im p l if ie d  s t ru c tu re  ough t t o  go a lo n g  way 

in  the  accom odation o f the  in e x o ra b le  fo rc e  o f change.

One p ro b le m  th a t  was common to  a l l  o f these e a r l ie r  e f f o r t s  and to  

th e  p re s e n t  s tu d y  i s  t h a t  t h e  b e s t and most e f f e c t i v e  e x p l a n a t o r y

r
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in s t r u m e n ts  o f  n o m in a l v a r ia b le s  are p roba b ly  o th e r nom inal v a r ia b le s .  

However, th e  use o f  endogenous n o m in a l v a r i a b l e s  t o  f o r e c a s t  f a c t o r  

i n c o m e s  a n d  p r i c e s  i n t r o d u c e s  t h e  p r o b l e m  o f  s i m u l t a n e a n o u s  

d e te rm in a tio n  in t o  th e  model because any endogenous n o m in a l v a r i a b l e  

p re s u p p o s e s  t h e  e x i s t e n c e  o f  t h e  p r i c e  i t  i s  supposed to  e v e n tu a lly  

d e te rm in e . These c o n s id e r a t io n s  i n d i c a t e  t h e  p r a c t i c a l  respon se  o f 

r e l y i n g  on a mix  o f  endogenous r e a l  v a r i a b l e s  and exogenous p o lic y  

in s tru m e n ts ,  r e a l  and n o m in a l,  t o  p r e d i c t  incom es and p r i c e s .  The 

e f f i c a c y  o f  t he  e s tim a te d  equ a tio n s  i s  l im i te d  by t h is  s o lu t io n .

D e sp ite  th e  fo re g o in g  d is c u s s io n , th e  development o f a nom inal s ide  

to  an in te g ra te d  in te r in d u s t r y  fo re c a s t in g  model o f the  U n ite d  S ta tes  i s  

n o t  an im p o s s ib le  ta s k .  In  th e  fo l lo w in g  c h a p te rs , t h is  re sea rche r has 

t r i e d  to  combine th e  d ic ta te s  o f economic th e o ry  w i t h  t h e  r e s t r i c t i o n s  

o f  e c o n o m e t r i c  m o d e ll in g  i n  th e  s p e c i f i c a t i o n  o f  t h «  f o r e c a s t i n g  

e q u a tio n s .

\ < r
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Survey o f P rev ious Work Toward a Complete INFORUM model

The model developed in  t h is  th e s is  i s  no t the  f i r s t  a ttem pt to  dea l 

w -ith  p r i c e  and incom e d e te r m in a t io n  in  th e  INFORUM p r o j e c t .  Three 

p re v io u s  Ph.D . d is s e r ta t io n s  have ta c k le d  th o s e  two a r e a s :  one d e a l t  

w i t h  t h e  d e te rm in a to n  o f  in co m e , one w i t h  p r i c e  fo r m a t io n ,  and one 

in te g ra te d  p r ic e s  and incom es. T h is  appendix rev iew s th e  m ajor r e s u l t s  

o f  these  s tu d ie s .  D uring t h is  re v ie w , e x p la n a tio n s  w i l l  be presented as 

t o  why much o f th e  p r io r  work is  not in c o rp o ra te d  in to  th e  new model.

O'Connor, Income Model

In  1973 , B r ia n  O'Connor f i n i s h e d  t h e  f i r s t  a t te m p t t o  model th e  

i ncome s id e .  The m a j o r  f o c u s  o f  "An Incom e S ide  to  an In p u t-O u tp u t 

M odel o f  th e  U n ite d  S t a t e s "  was t o  d e v e lo p  a method  t o  d e t e r m i n e  

d i s p o s a b l e  p e r s o n a l  in co m e . T h is  accomplishment would serve to  c lose  

th e  INFORUM m odel. At the  same tim e  o f th e  O 'C onnor s tu d y ,  tw o o th e r  

d o c t o r a l  resea rch  p ro je c ts  were underway, m o d e llin g  in d u s t ry  p r ic e s  and 

w a g e s ,  t h e r e b y  r e s t r i c t i n g  t h e  s cope  o f  O ' C o n n o r ' s  e f f o r t s .  

C o n s e q u e n t ly ,  s im p le  p ro c e d u re s  were d e v is e d  t o  g e n e ra te  an a c tu a l 

fo re c a s t  o f th e  income m odel. S e c to ra l la b o r compensation per em ployee 

and g r o s s  p r o f i t s  were f o r e c a s t e d  w i t h  tim e  tre n d s . The re lia n c e  on 

tre n d s  i s  n o t adequate f o r  an in te g ra te d  m odel; wages and incom es w i l l  

have no e f f e c t  on p r ic e s ,  nor is  th e re  any in te r a c t io n  between the  re a l 

and nom inal s e c t io n s .

The most i m p r e s s i v e  c o n t r i b u t i o n  o f  t h e  O 'C onnor model was th e  

system to  p re d ic t  in d u s try  labo r compensation by s iz e  c la s s .  The Bureau

Appendi x



o f L a b o r S t a t i s t i c ' s  1965 m a t r i x  t h a t  r e l a t e d  in d u s t r ie s  w i t h  t h e i r  

o c c u p a tio n a l re q u ire m e n ts  ( in d u s t r y  o c c u p a t i o n  m a t i r x )  was used t o  

d e r i v e  th o s e  l a b o r  co m p e n sa tio n  d i s t r ib u t io n s  f o r  54 in d u s t r ie s .  In  

a d d i t io n ,  d i s t r i b u t i o n s  f o r  r e n ta l  in co m e , p r o p r i e t o r  in c o m e , and 

i n t e r e s t  i n c o m e  were a l s o  e s t a b l i s h e d .  Those d i s t r i b u t i o n s  were 

combined to  make a more accu ra te  fo re c a s t o f fe d e ra l pe rsona l income ta x  

payments. T h is  e x e rc is e  was not repeated in  t h is  s tudy fo r  two reasons. 

F i r s t ,  t h e  m a in te n a n c e  o f  th e se  la b o r  c o m p e n s a tio n  d i s t r i b u t i o n s  

re q u ire s  th e  p ro je c t io n  o f the  in d u s try -o c c u p a tio n  m a tr ix ,  an e f f o r t  f a r  

beyond th e  scope o f t h is  s tu d y . Second ly, the  d is t r ib u t io n  o f income by 

s i z e - c l a s s  i s  f o r e c a s t e d  as p a r t  o f  th e  d e t e r m i n a t i o n  o f  p e rs o n a l 

consumption e x p e n d itu re s , something th a t  was no t done a t  the  tim e  o f the  

O'Connor m odel.

The O'Connor model was founded on p u b lis h e d  d a ta  c l a s s i f i e d  on a 

company b a s i s  i m p l y i n g  t h e  i n d u s t r y  incomes to  be independent o f the  

fo re c a s te d  p r ic e s  and in p u t-o u tp u t  ta b le s  un less  s p e c i f i c  a t t e n t i o n  i s  

p a id  to  th e  r e c o n c i l ia t io n  between th e  company and p rodu c t d e f in i t io n  o f 

a s e c t o r .  The p resen t work developed a procedure to  make th e  fo re c a s ts  

o f  v a lu e  added by e s ta b lis h m e n t  based on t h e  BEA ' s  G r o s s  P r o d u c t  

O r ig in a t in g  (GPO) s e r ie s  correspond to  va lue  added by p roduc t as d e fin e d  

by the  1972 in p u t-o u tp u t  ta b le .

U n fo r tu n a te ly ,  computer l im i ta t io n s  fo rc e d  th e  O'Connor model to  be 

run  in d e p e n d e n t ly  from  th e  re a l model. In  o rd e r to  o b ta in  a fo re c a s t ,  

f i r s t  the  re a l model was ru n . Then th e  income model was run  u s in g  th e  

p r e v i o u s l y  f o r e c a s t e d  v a r i a b l e s  f r o m t h e  r e a l  m ode l. Then th e  re a l 

model was re ru n  w ith  the  new fo re c a s ts  o f  in co m e . T h i s  p r o c e d u r e  was 

r e p e a t e d  u n t i l  t h e  o u tp u t  o f th e  r e a l  s id e  co n ve rg e d  be tw een th e

V \



i t e r a t i o n s  o f  t h e  two  m o d e ls . The eno rm ous  s t r i d e s  i n  c o m p u t e r  

te c h n o lo g y  a l l o w e d  t he  INFORUM model to  be s tru c tu re d  to  seek a e n t ir e  

s o lu t io n  on a yea r by year b a s is .

O v e r a l l ,  t h e  re q u ire m e n ts  o f  a c o n s is te n t  i n t e r i n d u s t r y  model 

d i c t a t e d  t h e  d e v e l o p m e n t  o f  a new f r a m e w o r k .  T h o u g h  t h e  

in d u s try -o c c u p a tio n  m a tr ix  approach is  a p p e a lin g , the  g e n e ra tio n  o f th e  

d i s t r i b u t i o n  o f  i n c o m e s  t o  f o r e c a s t  PCE made t h i s  a p p ro a ch  an 

unnecessary d u p l ic a t io n .  C onsequently, n o th in g  from  th e  O 'Connor model 

was u t i l i z e d  in  the  c u rre n t e f f o r t .

Gi lm a r t in  P r ic e  Model

David G ilm a r t in  completed a th e s is  in  1976 e n t i t l e d  " F o r e c a s t i n g  

P r i c e s  i n  an In p u t -O u tp u t  F ramework . "  G ilm a r t in  sought to  deve lop  a 

method to  fo re c a s t  in d u s try  p r ic e s  a t th e  f u l l  l e v e l  o f  d e t a i l  o f  t he  

INFORUM m o d e l. The model f o r e c a s t e d  p r i c e s  on a m onth ly b a s is .  The 

s p c i f ic a t io n  o f th e  in d u s try  p r ic e  equa tions  in c lu d e d  a measure o f costs  

and a measure o f demand p ressu re : in  e f f e c t ,  t h e  s p e c i f i c a t i o n  was a 

s im p le  reduced form  o f the  demand and supp ly r e la t io n  f o r  each p ro d u c t. 

The p r ic e  e q u a tio n  took  the  form

P1 = a + /  v"1 UC1 , + ^  w? Q1 , + seasonal dummies
t  k t - k  k t - k

where

P1 = g ross  o u tp u t p r ic e  f o r  s e c to r i  in  month t ,  
t  (s o u rc e : BLS WPI and CPI data s e r ie s )

UC1 == u n i t  p ro d u c tio n  cos ts  f o r  s e c to r i  in  month t ,  
t  ( to  be d e fin e d  below)

Q1 = re a l o u tp u t fo r  s e c to r i  in  month t ,  
t  (s o u rc e : FRB m onthly ou tpu t in d ic e s )



and v,w  a re  d is t r ib u te d  Lag w e igh ts  w ith  th e  sums c o n s t ra in e d  t o  f a l l  

w i th in  a " re a s o n a b le "  range.

U n it  p r o d u c t io n  c o s t s  were d e f in e d  as th e  sum o f  u n i t  m a te r ia l 

c o s ts  and u n i t  la b o r  c o s ts . T h e re fo re ,

U C 1 =  5 a . .  p 1 +  WL 1 /  Q1 -
t  TJ t  t  t  '

where
= in d u s try  requ irem ent c o e f f ic ie n ts ,

WL1 = s e c to ra l wage b i l l  c a lc u la te d  as th e  p roduct o f 
t  wage ra te s  f o r  p ro d u c tio n  w orkers and t o t a l  hours 

in  each in d u s t ry ,  (sou rce : BLS Employment and 
E arn ings D a ta ).

The la g  s t ru c tu re s  were es tim a ted  w ith  po lynom ia l d i s t r i b u t i o n s  w i t h  a 

u s u a l la g  le n g th  were t w e l v e  m onths f o r  th e  cost v a r ia b le  and tw enty  

fo u r  months f o r  th e  o u tp u t v a r ia b le .  As m entioned above, th e  sum o f the  

la g  w e ig h ts  was c o n s tra in e d ; th e  l im i t s  f o r  th e  cost w e igh ts  were 0 .7 5  

and 1 .25 w h ile  th e  sum o f the  o u tp u t w e igh ts  was between -0 .2 5  and 0 .2 5 .

The e q u a tio n s  were es tim a ted  over the  p e r io d  1954 to  December, 1972 

w i t h  th e  p re c is e  s ta r t in g  p o in t determ ined by th e  in d u s try  d a ta . F i f t y  

in d u s t r ie s  lacked  th e  re q u is ite  da ta  f o r  e s t im a t io n .

The G i l m a r t i n  app roach  was n o t d u p l i c a t e d  i n  t h i s  s tu d y  f o r  a 

v a r i e t y  o f  re a s o n s , b o th  m e th o d o lo g ic a l and p r a c t ic a l .  The model was 

designed to  ope ra te  re c u rs iv e ly  in  o rde r to  a v o id  s im u lta n e ity  p rob lem s 

in  th e  s o lu t io n  o f o u tp u t p r ic e s  and m a te r ia l p r ic e s :  no c u rre n t va lues  

o f  u n i t  c o s t  were  in c lu d e d  in  th e  s p e c i f ic a t io n  o f the  p r ic e  e q u a tio n . 

The m o n th ly  s t r u c t u r e  i s  u n d u ly  cumbersome f o r  a lo n g - te rm  m o d e l .  

B e n e f i t s  f r o m a m o n th ly  model d e c l i n e  as t h e  le n g th  o f th e  fo re c a s t 

i n c r e a s e s ,  e s p e c i a l l y  when th e  b e n e f i t s  a r e  w e i g h e d  a g a i n s t  t h e

I



co m p u ta tio n a l c o s ts  embedded in  th e  d e s ig n .

The s p e c i f i c a t i o n  o f  t h e  p r i c e  e q u a t io n  a l s o  le a d s  t o  some 

prob lem s. Due to  a la c k  o f c a p i ta l s tocks d a ta , G ilm a r t in  e x c lu d e d  th e  

c o s t o f  c a p i t a l  from  th e  c o s t v a r ia b le .  Labor com pensation comprises 

a p p ro x im a te ly  60% o f va lue  added which leaves unaccounted  f o r  a r a t h e r  

l a r g e  p o r t i o n  o f  v a lu e  added. In  a d d it io n ,  the  e m p ir ic a l r e s u lt  th a t  

th e  sum o f  th e  la g  w e i g h t s  on t h e  c os t  v a r i a b l e  d i d  n o t e q u a l one 

i m p l i e s  t h a t  th e  share  o f p r o f i t s  rose ( f e l l )  when th e  sum was g re a te r 

( l e s s )  t h a n  o n e . T h i s  p r o p e r t y  l e d  t o  r i s i n g  p r o f i t  s h a r e s  i n  

i n d u s t r i e s  i n  r e c e s s i o n  y e a r s ,  an i m p l i c a t i o n  n o t  b o rn e  o u t by 

expe rience  f o r  those  in d u s t r ie s .

M o re o v e r , a n o n ze ro  c o e f f i c i e n t  sum on t h e  o u t p u t  v a r i a b l e  

i n d i c a t e s  i n c r e a s i n g  o r  d e c r e a s i n g  re tu rn s  to  sca le  in  the  lo n g -ru n . 

T h is  i s  a c u r io u s  im p l ic a t io n  f o r  a demand v a r ia b le .  A more re a s o n a b le  

s p e c i f ic a t io n  would a llo w  f o r  cons tan t re tu rn s  to  sca le  in  the  lo n g -ru n .

M o re o v e r , th e  s p e c i f ic a t io n  exc ludes m onetary e f fe c ts  on in d u s try  

p r ic e s .  G ilm a r t in  argued th a t  th e  c o r r e c t  e f f e c t  o f  m o n e ta ry  p o l i c y  

shou ld  be p re se n t in  the  movement o f re a l o u tp u t .  M onetary p o lic y  ought 

t o  a f f e c t  f i n a l  demands v ia  i n t e r e s t  r a t e  and r e a l  ba lance e f fe c ts .  

Thus th e  model l e f t  the  m oney-price l i n k  to  th e  c o n s tru c t io n  o f the  re a l 

s id e .  T h is  m ig h t be a more a c c u r a t e  v i e w  o f  t h e  t r a n s m i s s i o n  o f  th e  

lo n g - ru n  m o n e y -p r ic e  r e l a t i o n s h i p .  In  C h a p te r I I I ,  t h is  researcher 

argues th a t  th e  e f f e c t s  ought to  p resen t in  th e  model and th e  s im p le s t  

and most e f f e c t i v e  m o d e ll in g  method is  to  have the  e f fe c t  o f monetary 

p o l ic y  d i r e c t ly  im pact on va lu e  added.

D esp ite  th e  s ta te d  d e f ic ie n c ie s ,  the  G ilm a r t in  approach does have a 

s tro n g  i n t u i t i v e  appea l. The p r ic e  equ a tio n s  a re  re d u ce d  f o r ms  o f  t h e



u n d e r ly in g  demand and s u p p ly  f u n c t io n s .  The e q u i l ib r a t in g  fo rc e  o f 

demand and supp ly  i n t e r a c t i o n s  i s  t h e  p r e f e r r e d  m ethod o f  m o d e ll in g  

p r i c e  f o r m a t i o n .  A b s t r a c t i n g  fro m  th e  i d e n t i f i c a t i o n  p rob lem s and 

s p e c i f ic a t io n  e r r o r s ,  t h e  m e th o d o lg ic a l fo u n d a t io n  o f  th e  G i l m a r t i n  

m odel i s  s tro n g . In  t h is  c o n te x t,  the  G ilm a r t in  approach cou ld  be used 

to  de te rm ine  p r ic e s  by in d u s try  and then compute va lu e  added by s o l v i n g  

" b a c k w a r d s "  t h e  in p u t - o u tp u t  p r i c e  d e f i n i t i o n .  The r e s u lt in g  va lu e  

added cou ld  then  be fu r th e r  d iv id e d  in to  i t s  com ponents by r e g r e s s i o n  

e q u a tio n s .

U n fo r tu n a te ly ,  th e re  is  a com pe lling  argument a g a in s t t h is  d e s ig n . 

One o f th e  b a s ic  m o tiv a t io n s  fo r  the  re v is io n  o f the  INFORUM model is  to  

fo re c a s t  some o f the  NIPA ta b le s .  However, th e re  is  no data  s e r i e s  f o r  

o u t p u t  p r i c e s  by i n d u s t r y  c o n s is te n t  w i t h  t h e  n a t i o n a l  a c c o u n t s .  

F u rthe rm o re , th e  c o n s t r u c t i o n  o f such a da t a  s e r i e s  wou ld  r e q u i r e  a 

s e r i e s  o f  in p u t - o u tp u t  t a b l e s ,  data  which does n o t e x is t .  T h e re fo re , 

th a t  n a tu ra l cons is te n cy  o f an in te r in d u s t r y  model shown in  th e  f i r s t  

c h a p t e r  i s  in c o m p a t ib le  w i t h  th e  " n a t u r a l "  method o f p r ic e  m o d e llin g  

g ive n  th e  s ta te  o f U .S. data c o l l e c t i o n .  The r e s u l t  i s  t h a t  p r i c e s  

w i l l  be de te rm ined  more m echan ica lly  w ith  the  p r ic e  d e f in i t io n  d e p ic te d  

e a r l ie r  by e q u a tio n  1 .3 :  u n i t  p r i c e  e q u a ls  u n i t  m a t e r i a l  c o s t s  p l u s  

u n i t  v a lu e  added.



Be lz er S yn thes is :__An_Integrated_Income_and_Price_Model

A Ph.D. th e s is  was completed in  1978 by David B e lz e r  e n t i t l e d  "An 

I n t e g r a t i o n  o f  P r ic e s ,  Wages and Income Flows in  an Input-O utput Model 

of the  United S ta te s . "  The important c h a ra c te r is t ic  o f the B e lz e r  work 

i s  th e  o v e r a l l  scope and breadth of the s tudy. The model was the f i r s t  

INFORUM a t te m p t  t o  in t e g r a t e  th e  re a l  and nom ina l f lo w s  w i t h i n  the  

i n t e r i n d u s t r y  s t r u c t u r e .  P r ic e s ,  f a c to r  re w a rd s , ta x  re c e ip ts  and 

d is p o s a b le  income were a l l  u n i f i e d  i n t o  a c o n s is te n t  model o f  th e  

U .S . economy. G rea t care  was ta ken  to  fo re ca s t output p r ic e s ,  f i n a l  

demand d e f la to rs  and consumer p r ic e s  by i n d u s t r y .  Most o f  th e  major 

components o f  v a lu e  added f lo w e d  ou t o f th e  s o lu t io n  o f th e  model. 

Consequently, the INFORUM model became c losed  on th e  income and p r ic e  

s id e  in  a c o n s is te n t  manner f o r  the  f i r s t  t im e . Since the model was 

Large i n  scope , th e  p re c is e  s p e c i f i c a t i o n s  o f  th e  e q u a t io n s  a re  

reviewed, where re le v a n t ,  in  the fo l lo w in g  chapters ; a general overview 

i s  presented here.

The s t r u c t u r e  o f th e  e n t i r e  model i s  d i f f e r e n t  from the present 

one. The r e a l  s id e  in te r a c te d  w i th  a q u a r t e r l y  p r ice -w a g e  m o d e l.  

Q u a r te r ly  v a lu e s  were a n n u a l ize d  i n  o rd e r  t o  i t e r a t e  to  a s o lu t io n .  

A f te r  a completed fo re c a s t  of the rea l s ide , the income model computed 

th e  v a r io u s  components o f  va lu e  added. Real d is p o s a b le  income was 

c a lcu la te d  and compared w ith  the se r ies  used in  th e  f o r e c a s t .  I f  the  

assumed and c a lc u la te d  rea l disposable incomes were w i th in  a sp e c if ie d  

to le ra n ce  Leve l, the  fo recas t was f in is h e d .  I f  n o t ,  th e  f o r e c a s t  was 

re ru n  w i t h  th e  c a lc u la te d  re a l  d is p o s a b le  income fe d  back i n t o  the 

model.

The price-wage model was s truc tu red  on a q u a r te r l y  b a s is  i n  o rd e r



t o  c a p tu re  some o f th e  p r ic e  dynamics. Prices were ca lcu la ted  as the 

sum of u n i t  m a te r ia l  co s ts ,  u n i t  la b o r  c o s ts ,  u n i t  c a p i t a l  co s ts  and 

u n i t  i n d i r e c t  b u s in e s s  ta x e s .  Unit m a te r ia l  costs were a mechanistic 

c a lc u la t io n  in v o lv in g  the  inp u t-o u tp u t c o e f f f i c ie n t  m a tr ix ,  the share of 

im ports  m a t r ix ,  import p r ic e s ,  and domestic p r i c e s .  U n i t  la b o r  co s ts  

were o b ta in e d  by d i v i d i n g  wage ind ices  by labor p ro d u c t iv i ty  in d ice s . 

Wage ind ice s  were th e  p ro d u c t  o f  aggrega te  wage change and s e c to r a l  

r e l a t i v e  wages. Changes i n  th e  consumer p r ic e  in d e x  (CPI) and the 

unemployment ra te  were the key va r ia b les  in  the o v e r a l l  e x p la n a t io n  o f 

in d u s try  wages. U n it  c a p i ta l  costs were a simple markup over u n i t  labor 

c o s t s ,  where th e  markups were a fu n c t io n  o f the  unemployment ra te ,  

changes in  output and the o u tp u t-c a p i ta l  stock r a t i o .  In d i re c t  business 

taxes  were d iv id e d  in t o  two categories -  ad valorem and a l l  o th e r  -  and 

f o r e c a s t e d  w i t h  tw o  d i f f e r e n t  m e th o d s .  Ad v a lo re m  taxes  were 

p r o p o r t i o n a l  t o  p r i c e s  and t r e a t e d  as a d ia g o n a l  f lo w  o f  th e  

i n p u t - o u t p u t  c o e f f i c i e n t  m a t r i x .  The rem a inder were constra ined to  

equal w ith  s ta te  and lo c a l expenditures.

Taking p r ic e s  and the  c o e f f i c i e n t  m a t r i x  from th e  f o r e c a s t ,  th e  

income model re calc u la te d  product value added. Product value added was 

then transformed to  in d u s try  GPO w ith  a procedure d e s c r ib e d  in  ch a p te r  

two o f t h i s  s tu d y .  In d u s try  labor compensation was computed using the 

hours data from the rea l side and the ind u s try  wage data from the  p r ic e  

s id e .  Labor co m pen sa tio n , d e p r e c ia t io n ,  and in d i r e c t  business taxes 

were deducted from the va lue added. S e c to ra l  p r o p r i e t o r  income used 

t h a t  r e m a in d e r ,  th e  number o f  p r o p r i e t o r s ,  and h o u r ly  employee 

compensation i n  i t s  d e te rm ina tion . Sectoral corporate p r o f i t s ,  business 

t r a n s fe r  payments, inve n to ry  v a lu a t io n  a d ju s tm e n ts ,  and ne t i n t e r e s t



payments were obta ined as a re s id u a l.

A few  f e a t u r e s  o f  the  B e lz e r  model have been re ta in e d  i n  th e  

cu rren t ve rs io n  the INFORUM model. The method o f  fo r e c a s t in g  c a p i t a l  

consum ption  allowances by cons truc ting  a h is t o r ic a l  d e p re c ia t ion  se r ies  

i s  m a in ta ined. The combination of aggregate and r e la t iv e  wage equations 

i s  a lso  preserved though major m o d if ic a t io n s  t o  th e  t im e  i n t e r v a l  and 

s p e c i f i c a t i o n  have been enac ted . The B e lz e r  price-wage model was a 

q u a r te r ly  one. An annual so lu t io n  in te rv a l  i s  used in  order to  minimize 

computational burdens and minor i n s t a b i l i t y  problems. In  a d d i t io n ,  data 

r e s t r i c t i o n s  constra ined  Belzer to  estimate r e la t iv e  wage equa t ion s  and 

t r a n s fo r m a t io n  e q u a t io n s  th a t  re la ted  wages f o r  p roduction workers to  

la b o r  com pensa tion  r a te s  f o r  a l l  e m p lo y e e s .  T h is  f ra m e w o rk  i s  

unnecessary  when th e  NIPA accoun ts  f o r  la b o r  compensation and hours 

worked by employees are u t i l i z e d .  F in a l ly ,  the d e t e r m in i s t i c  approach 

to  p r ice  fo rm a tion  was re ta ined .

The c o m p le x i ty  o f  th e  B e lz e r  model was g re a t ly  s im p l i f ie d  in  the 

development o f the model in  t h is  s tudy. The redundant procedure o f the  

r e c a l c u l a t i o n  o f  v a lu e  added from  p roduc t p r ice s  i s  e lim ina ted  f o r  a 

more s t ra ig h t fo rw a rd  approach. A l l  of the re q u is i te  in fo rm a t io n  f o r  the 

computation o f in d u s try  p r ices  e x is ts  upon the de te rm ina tion  o f a l l  the  

components o f GPO. More ca re fu l a t te n t io n  i s  g iven to  the transm iss ion  

mechanism of changes in  the money supp ly  t o  i n d u s t r y  p r ic e s  o ve r the  

long-run  in  the present work.
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Chapter I I  S t a t i s t i c a l  and M odelling S truc tu re  of GPO

C o n c e p tu a l l y ,  th e  p rocedure  f o r  f o r e c a s t in g  f a c t o r  rewards and 

p r o d u c t  p r i c e s  i s  a s t r a i g h t f o r w a r d  t a s k  w i t h i n  an i n t e g r a t e d  

i n t e r i n d u s t r y  model. One j u s t  fo re c a s ts  fa c to r  rewards in  making each 

p ro duc t,  sums the rewards fo r  each product t o  o b ta in  t o t a l  v a lu e  added, 

and th e n  c a lc u l a t e s  th e  p ro du c t p r ic e s  from  th e  b a s ic  in p u t - o u tp u t  

d e f i n i t i o n  th a t  p r ic e  equals u n i t  m a te r ia l costs plus u n i t  va lue added Cp 

= pA + v ) . In  p r a c t i c e ,  t h i s  ta s k  i s  complicated by the fa c t  th a t  the 

s t ru c tu re  of the rea l s ide is  based on a p ro d u c t d e f i n i t i o n  o f a s e c to r  

w h i le  the data f o r  fa c to r  rewards i s  based on an ind u s try  d e f i n i t i o n .  The 

s t r u c t u r e  f o r  r e s o lv in g  th e  problems a r i s i n g  ou t o f  th e  use o f bo th  

d e f in i t io n s  i n  the same model i s  the to p ic  o f th is  chapter.

As noted b e fo re  in  Chapter one, th e  c o m p l ic a t in g  f e a tu r e  in  the  

c o n s t r u c t io n  of the model is  the product versus in d u s try  d e f i n i t i o n .  For 

t h i s  s tudy , a product i s  a group o f s i m i l a r  com m odities o r s e rv ic e s  as 

d e f in e d  by a two or t h r e e - d ig i t  standard in d u s t r ia l  c la s s i f i c a t io n  (S IC ). 

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

" e s ta b l is h m e n ts "  s h a r in g  th e  same p r im a ry  product. An es tab lishm ent 's  

primary product i s  t h a t  commodity or s e r v ic e  which g e ne ra te s  the  most 

s a le s  ( i n  d o l l a r s ) .  As an example, the cheese ind u s try  cons is ts  o f a l l  

the  estab lishm ents where cheese has the la rg e s t  share of d o l la r  volume o f 

s a le s .  An in d u s try  may produce more than one product, w h ile  a product i s  

de fined  w itho u t regard to  i t s  o r i g i n  o f p ro d u c t io n .  For in s ta n c e ,  th e  

cheese in d u s t r y  may in c lu d e  e s ta b l is h m e n ts  which produce some o th e r  

products such as ic e  cream o r b u t t e r .  In  c o n t r a s t ,  i n  th e  ic e  cream 

p ro d u c t  s e c to r ,  ice  cream produced by the ice  cream ind u s try  i s  packed in
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w ith  ice  cream made by the cheese in d u s t ry .

The data on f a c t o r  rewards o r Gross P rod uc t O r ig in a t in g  (GPO) i s  

re p o r te d  on an i n d u s t r y  b a s is  by the Bureau o f Economic Ana lys is  (BEA). 

Consequently, those data conventions requ ire  th a t  the modelling o f f a c t o r  

rewards should be done a t the in d u s try  le v e l .  In  the in te re s t  of c l a r i t y ,  

fa c to r  rewards or GPO data w i l l  always be re fe rre d  to  as "by in d u s t ry " .

The BEA a lso  construc ts  the in p u t-o u tp u t ta b le  fo r  the United S ta tes.
\

The ta b le  i s  re p o r te d  on a p r o d u c t - t o - i n d u s t r y  b a s is .  However, t h is  

scheme i s  u n s a t i s f a c t o r y  as i t  con fuses th e  e f f e c t s  o f  p r im a r y  and 

secondary p roducts . For example, a p ro d u c t- to - in d u s t ry  ta b le  w i l l  inc lude 

as in p u ts  i n t o  the cheese ind u s try  not only the inpu ts  used fo r  cheese but 

a l s o  th e  in p u ts  used f o r  ic e  cream made by e s ta b l is h m e n ts  p r im a r i l y  

engaged i n  making cheese. So, i f  one asks about th e  e f f e c t  o f  a ten  

p e rc e n t  in c re a s e  i n  consumer demand f o r  cheese, a p ro d u c t- to - in d u s try  

ta b le  w i l l  show an increase in  the use of th e  in p u ts  f o r  cheese and the  

in p u ts  f o r  i c e  cream made in  the  cheese in d u s t r y  (such as sugar). In  

order to  avo id  t h i s  problem, the INFORUM s t a f f  " p u r i f i e s "  th e  ta b le  and 

t ra n s fo rm s  i t  t o  a p roduc t- to -p roduc t ta b le .  Therefore the rea l side of 

the model i s  grounded on the product d e f i n i t i o n  b as is .

The f i r s t  two sections of the chapter deal w ith  the re s o lu t io n  of the 

p ro d u c t - to - in d u s t ry  c o n f l i c t  in  the model and in  a fo re c a s t .  S e c t io n  one 

d e s c r ib e s  an a c c o u n t in g  system which connects  p roduct o u tp u t,  product 

va lue  added and GPO by in d u s try .  F i r s t ,  an id e a l accounting system fo r  an 

in p u t-o u tp u t  model i s  presented to  f a m i l ia r iz e  the readers w ith  th e  b a s ic  

sys te m . A f te rw a r d s ,  th e  more co m p lic a te d  system designed t o  handle 

c o n f l i c t s  i n  data sources i s  presented. Transforming GPO by in d u s t r y  t o  

v a lu e  added by p r o d u c t  i s  accom plished  w i th  the  a id  o f a p ro d u c t -
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to - in d u s t r y  b ridge ta b le .  The fo re cas t ing  s t ru c tu re  f o r  fa c to r  rewards by 

in d u s try  and p r ice s  by product i s  the su b je c t o f th e  second s e c t io n .  A 

s h o r t  re v ie w  o f the  p rocedures  used by o ther large scale models i s  a lso  

presented and then the l in k in g  concept, rea l value added w e igh ted  o u tp u t  

(REVAWO), i s  in troduced .

The t h i r d  and fo u r th  sections of the chapter are concerned w ith  data 

d e s c r ip t io n s .  The co n s tru c t ion  of the p ro d u c t- to - in d u s t ry  bridge ta b le  is  

the  su b je c t o f  the  t h i r d  s e c t io n .  The f o u r t h  s e c t io n  d e a ls  w i th  the  

s t a t i s t i c a l  sources u n d e r ly in g  the GPO s e r ie s .  F in a l l y ,  a summary ends 

the  chapter.

I I . 1 The Accounting Scheme fo r  the INFORUM Model

I f  th e  n a t i o n a l  incom e and p r o d u c t  .a c c o u n ts  (N IP A ) and th e  

i n p u t - o u t p u t  t a b l e s  w ere  a lw a y s  c o n s i s t e n t ,  e q u a l ly  d e ta i le d  and 

u p - to -d a te ,  the accounting system cou ld  be the  s im p le  one p re sen te d  in  

F ig u re  I I - 1  f o r  a fo u r-p rodu c t economy. Sales fo r  use in  o ther products 

and sales f o r  f i n a l  demand (the column labeled 6NP) are shown in  the f i r s t  

fo u r  rows o f the ta b le .  The f i f t h  row shows th e  t o t a l  va lu e  added in  

making each product w h i le  the la s t  th ree  rows (6-8) show the d is t r ib u t io n  

o f the va lue added among la b o r ,  c a p i ta l ,  and in d i r e c t  business taxes .

U n fo r tu n a te ly ,  the U.S. na t ion a l accounts and i n p u t - o u tp u t  ta b le s  

a re  n o t c o n s is te n t  nor e q u a l ly  d e ta i le d  nor u p - to -d a te .  A l l  o f these 

fa c to rs  crea te  va r io u s  anom alies  which fo r c e  the  a c c o u n t in g  system to  

become more complex th a n  the  s im p le  one in  f ig u re  I I - 1 . R eca ll ing  the 

d iscuss ion  from the in t ro d u c t io n ,  one of the major inco ns is te nc ie s  between 

the  two sources of data i s  the product versus in d u s try  basis of th e  d a ta .
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F igure  I I —1 Simple Accounting System

Row Interm ed ia te
-------------------------------  ,
11 GNP Output |

1 Product 1
| ===== 

II 5 30 10 10 I 100 155
2 Product 2 II 15 40 20 5 I 50 130
3 Product 3 II 20 15 10 10 I 35 90
4 Product 4 II 10I 15 15 10 I 25 75

5 Value Added I I 105 30 35 40 I! 11
6 Labor I I 60 16 20 20

11 
11

7 Capi t a l I I 35 10 10 15 II
8 Tax I I 10 4 5 5 ; i 

i i

C o n s e q u e n t ly ,  th e r e  must be a method to  reco nc i le  value added by product 

w ith  fa c to r  rewards (GPO) by in d u s try .  A d d i t io n a l ly ,  the NIPA data is  not 

i n t e r n a l l y  c o n s is te n t  in  t h a t  GNP as c a lc u la te d  as th e  sum o f f i n a l  

demands does n o t  equa l th e  sum of indus try  GPO. That d if fe re n c e  is  the 

o f f i c i a l  s t a t i s t i c a l  d iscrepancy. The accounting system must be capable 

o f handling i t  as w e l l .

The p ic tu re  becomes yet more clouded when the problem of updating the 

in p u t - o u t p u t  t a b le  i s  in t ro d u c e d .  The p u b l ic a t io n  o f the o f f i c i a l  U.S. 

ta b le  a r r i v e s  w i t h  a lag  o f  a t  le a s t  f i v e  y e a rs .  The 1977 ta b le  was 

p u b l is h e d  i n  th e  May, 1984 issue  of the Survey o f Current Business. In  

order to  upda te  th e  1972 ta b le  to  a 1977 b a s is  i n  19 80 , th e  s t a f f  a t  

INFORUM used the NIPA f i n a l  demands and the production  s t a t i s t i c s  from the 

1977 Census o f M anufacturing. During th a t  process i t  became c le a r  th a t to  

r e c o n c i le  th e  NIPA and p ro d u c t io n  data was an im possib le  ta sk . Because 

both sources must be used, th a t  problem also had to  be reso lved. The most 

d i r e c t  s o lu t io n  (and the adopted one) i s  to  in troduce  an e x tra  s t a t i s t i c a l  

d iscrepancy fo r  personal consumption e xp end itu res  and f o r  inve s tm en t o f



producers durab le  equipment as f i n a l  demands. This u n o f f i c ia l  s t a t i s t i c a l  

d iscrepancy must a lso  be inc luded in  the accounting scheme. (The o f f i c i a l  

1977 ta b le  shows even a g re a te r  d i f f e r e n c e  from the o r ig in a l  1977 NIPA 

than INFORUM had found necessary.)

The accounting scheme to  handle the com p lica tions  discussed above i s  

shown i n  F ig u re  I I - 2 .  Column H, la b e le d  USD, shows the  u n o f f i c i a l  

s t a t i s t i c a l  d iscrepancy. I t s  f i r s t  e n t ry ,  a -10 fo r  product 1 ,  means th a t  

consis tency w ith  the NIPA requ ires  a f i n a l  demand f o r  t h e i r  product which 

i s  10 u n i t s  b ig g e r  than can be reconciled w ith  p roduc tion  s t a t i s t i c s  f o r  

the  p roduct. In  a d d i t io n ,  a column la b e l le d  OSD has been added f o r  the  

O f f i c i a l  S t a t i s t i c a l  Discrepancy.

To t r a n s m i t  th e  e f f e c t s  o f these two d is c re p a n c y  columns t o  the 

fa c to r  income p o r t io n  of the ta b le ,  two rows (5 and 6) and two columns (E 

and F ) ,  l a b e le d  USD and OSD r e s p e c t i v e l y ,  have been added t o  th e  

in te rm ed ia te  f low  ta b le .  The in te rm ed ia te  f low s  in  these rows and columns 

are a l l  ze ro , but not the f i n a l  demands or fa c to r  payments. The OSD row 

has an e n t r y  o f  4 ,  th e  o f f i c i a l  s t a t i s t i c a l  d is c re p a n c y ,  in  th e  OSD 

column. The " u n o f f i c i a l "  row, USD, has o n ly  an e n t r y  o f  +7 in  th e  USD 

co lum n. T h is  +7 i s  th e  n e g a t ive  of the o ther e n t r ie s .  Thus the sum of 

th e  USD column i s  z e ro .  C on seq u en t ly , th e  sum o f  a l l  f i n a l  demands 

columns (GNP + USD + OSD) exc lud ing  the OSD row is  GNP as reported in  the 

NIPA. I f  we inc lude  the OSD row, we get gross product o r i g i n a t i n g ,  GPO.

Output (Q) fo r  each product i s  derived by adding across the p ro du c t 's  

row to  o b ta in  the t o t a l  (shown in  column J ) .  Value added fo r  the product 

i s  computed ( in  row 8) by su b tra c t in g  from the output o f  th e  p ro d u c t th e  

v a lu e  o f a l l  p ro d u c ts  used i n  i t s  p ro d u c t io n .  For example, the second 

product had an output of 134; su b trac t ing  the  va lue o f a l l  in p u ts  —  100

5



FIGURE I I - 2  Complex A cco u n tin g  System
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( th e  sum o f  column B from rows 1-4) —  y ie ld s  a value added of 34. Note 

th a t  the scheme fo rces  the f i n a l  demand f o r  the  s t a t i s t i c a l  d is c re p a n c y  

" p r o d u c t ”  t o  equa l i t s  v a lu e  added s in c e  th e re  a re  no in te rm e d ia te  

products used in  i t s  "p ro d u c t io n " .

Va lue  added by p ro d u c t  must be a l l o c a t e d  t o  th e  a p p r o p r i a t e  

i n d u s t r i e s .  T h is  i s  accom plished  w i th  the  p ro d u c t - to - in d u s t r y  bridge 

ta b le  (know as the V-m atr ix ) con s is t in g  o f the in te rs e c t io n  of rows 10-13 

w i th  columns A-F i n  f ig u re  I I - 2 .  Looking across a row, the bridge ta b le  

shows the d i s t r ib u t i o n  of value added by p ro d u c t f o r  an in d u s t r y  w h i le  

moving a lo n g  a column in d ic a te s  the p o r t io n  of value added made by each 

in d u s try  f o r  a p roduct. For ins tance , row 10 ind ica te s  th a t  the in d u s t r y  

1 re c e iv e s  from  the  production of the second product f i v e  u n its  of value 

added.

The p o r t i o n  o f column G headed by "VAA" shows th e  ^ a lu e  added 

a l l o c a t e d  f o r  each in d u s try .  VAA i s  the sum of columns A-F fo r  any row. 

Forexample, in d u s try  1 has a VAA of 85 u n i t s .  Gross p ro d u c t  o r i g i n a t i n g  

r e p o r te d  i n  th e  NIPA i s  shown in  the adjacent column. Thus, ind u s try  1 

has a GPO o f 93 u n i t s .  Because of the p re v io us ly  mentioned in co n s is t ie n cy  

o f  BEA d a ta  s o u rc e s ,  VAA w i l l  n o t n e c e s s a r i l y  e q u a l  t o  GPO f o r  an 

i n d u s t r y .  The sum o f a l l  th e  in d u s t r y  d if fe re nce s  between VAA and GPO 

w i l l  equal the  o f f i c i a l  s t a t i s t i c a l  d iscrepancy.

F in a l l y ,  the  d is t r ib u t io n  of fa c to r  rewards f o r  each in d u s t r y  ( th e  

G -m a t r ix )  i s  shown in  the  re c ta n g le  formed by the in te rs e c t io n  of rows

10-13 w ith  columns I - L .  Factor rewards such as labor compensation (LA B ), 

th e  r e tu r n  t o  c a p i t a l  (CAP), and ta xe s  (TAX) re p o r te d  in  the NIPA are 

shown in  columns I -K .  For example, in d u s try  2 has 32 u n i t s  o f  GPO go ing  

t o  l a b o r ,  25 u n i t s  t o  c a p i t a l ,  and 10 u n i ts  fo r  taxes . The la s t  column



shows the d i f fe re n c e  between VAA and GPO f o r  each in d u s t ry .  For ins tance , 

in d u s try  2 has a d i f f e r e n c e  o f  -3  which i s  d e f in e d  as th e  s t a t i s t i c a l  

d is c re p a n c y  (SD) f o r  t h a t  i n d u s t r y .  Note t h a t  th e  t o t a l  s t a t i s t i c a l  

d iscrepancy fo r  the in d u s t r ie s  w i l l  always equal the n e g a t iv e  o f  the  VAA 

f o r  the  s t a t i s t i c a l  d is c re p a n cy  " in d u s t r y " ,  as shown in  the la s t  row of 

the ta b le .

Both th e  p r o d u c t - t o - i n d u s t r y  b r id g e  t a b l e  ( V - m a t r i x )  and th e  

d i s t r i b u t i o n  o f  f a c t o r  incomes by in d u s t r y  (G -m a tr ix )  are u t i l i z e d  in  

order to  r e la te  f a c to r  income by in d u s t r y  t o  p r ic e s  by p ro d u c t .  That 

process i s  described in  the next se c t io n .

I I . 2 The Forecasting S truc tu re  o f GPO and P rices

T h is  s e c t io n  d e s c r ib e s  the present fo re c a s t in g  procedure. P r io r  to  

t h a t  d is c u s s io n ,  a b r i e f  t re a tm e n t  o f  c o n t r a s t in g  s o l u t i o n s  t o  th e  

t ra n s fo rm a t io n  from value added to  p r ice s  i s  presented.

NoPlINfQByQpdels

There a re  two la rg e  sca le  in p u t - o u tp u t  model t h a t  t a c k l e  t h i s  

p ro b le m : th e  CANDIDE model o f th e  Canadian economy and th e  Wharton 

In d u s try  Forecasting Model. The reader i s  re fe r re d  to  the chapter I I I  o f  

th e  B e lz e r  th e s is  f o r  a summary of the two models.1 Both models emphasize 

constant d o l l a r  GPO. Constan t d o l l a r  GPO i s  made a f u n c t io n  o f re a l  

o u t p u t .  T h e n ,  th e  c o n s ta n t d o l l a r  GPO e s t im a te  i s  " i n f l a t e d "  by a 

d e f i n i t i o n  of i t  own p r ice  (PVA), given by
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w ith  su b sc r ip ts  denoting t im e . This procedure requ ires  the d e te rm in a t io n  

o f  p r ic e  b e fo re  t h a t  o f  GPO. Because t h i s  s tudy  i s  fo re ca s t in g  value 

added and then determ in ing p r ic e s ,  th is  approach was re je c te d .

Belzer Model

The in n o v a t io n  o f the Belzer model (p re v io u s ly  discussed in  Chapter 

1) i s  th a t  no constant d o l la r  GPO is  necessary in  th e  f o r e c a s t .  F i r s t ,  

p r i c e s  a re  d e te rm in e d ,  then  p ro du c t v a lu e  added i s  o b ta in e d  as th e  

d i f fe re n c e  bewteen nom ina l o u tp u t  and th e  in t e r m e d ia te  use. In d u s t r y  

v a lu e  added i s  then transformed to  GPO in  a se r ies  of steps characterized 

by the equation 

GPO = R *  VA,

w ith  R as a m a tr ix  con ta in ing  c o n s ta n t s c a la r s  t o  a d ju s t  f o r  secondary 

p ro d u c ts ,  r e d e f i n i t i o n s  and th e  o th e r  ty p e s  o f r e c o n c i l i a t i o n s .  The 

m a tr ix  i s  constructed  so no v a lu e  added i s  l o s t  in  th e  t r a n fo r m a t io n :  

nominal GNP i s  not a l te re d  by the adjustments. The Be lzer a l te rn a t iv e  was 

n o t  r e p l i c a t e d  i n  t h i s  s tudy  because i t  a ls o  determ ined p r ices  before 

de term in ing GPO.

INFORUM Model

The basic  approach used in  t h is  study to  fo re ca s t GPO by ind u s try  and 

th e n  t ra n s fo rm  GPO by in d u s t r y  in to  p r ice s  by product i s ,  in  p r in c ip le ,  

q u i te  s t ra ig h t fo rw a rd .  The components of GPO are fo re c a s te d  as i n f l a t e d  

s h a re s  o f  an a r t i f i c i a l  co n s ta n t  d o l l a r  v a r i a b l e ,  r e a l  va lu e  added 

weighted output (REVAWO). Nominal GPO by in d u s try  i s  then spread th ro ugh  

th e  the  p r o d u c t - t o - in d u s t r y  bridge ta b le  in  p ro p o r t io n  to  each p roduc t 's
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c o n t r ib u t io n  to  REVAWO.

The major L ink w ith  the rea l side comes th ro u gh  th e  use o f REVAWO. 

In  t h e o r y ,  REVAWO i s  a ve ry  Loose a p p ro x im a t io n  o f rea l gross product 

o r ig in a t in g  and i s  defined as

78
(2 .1 )  REVAWO* = ^  Q* /  Q?

i  5=1 3 J

where v . ,  i s the bridge ta b le  c e l l  in  the i th  row and j th  
J column, i . e .  the value added in  in d u s try  i

a t t r ib u ta b le  to  i t s  p roduction o f product j ,  and

Q* i s  the rea l output of the j* *1 product in  year t .  
j

T h is  d e f i n i t i o n ^  accoun ts  f o r  changes i n  th e  p ro du c t m ix w i t h i n  an 

i n d u s t r y  s e c to r .  The w e ig h t in g  o f the c e l ls  by the movement in  product 

output r e la t iv e  to  the base year a llow s products w ith  s ig n i f i c a n t  changes 

i n  o u tp u t  to  t ra n s m it  the corresponding impact in to  in d u s t r ie s  which make 

th a t  p roduc t. REVAWO is  used in  the c a lc u la t io n  of nominal fa c to r  incomes 

and in  the tra n s fo rm a t io n  of fa c to r  incomes to  product value added.

ALL o f the components of GPO are fo recasted  in  the same fo rm a t .  The 

component's index ( I )  in  any year i s  defined as

t  t  . o o
(2 .2 ) I i k  = (Gi k /  REVAWO})/(G^/REVAWO..)

t
For i n d u s t r y  i ,  G ^ i s  the Level o f the kth component of GPO in  year t .

I t  i s  an e n try  in  the G m atrix  described e a r l i e r .  For ins tance , the  Auto 

in d u s try  in  1978 had 26.5 b i l l i o n  d o l la r s  in  labor compensation. Chapters 

I I I - V  d e a l  w i t h  t h e  methods t o  fo r e c a s t  th e  ind e x  f o r  th e  v a r io u s  

components.

The fo recas ted  Level of any component i s  then equal to
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(2 .3 )  G *  = ( I *  ) (  REVAWOt) (G?./REVAWO?)
1 R I K  1 I K  1

Upon the  completion of the c a lc u la t io n  f o r  a l l  th e  f a c t o r  incomes, 

GPO i s  c a lcu la te d  as the sum of a l l  th i r te e n  components, or

Secto ra l gross product o r ig in a t in g  i s  the product of REVAWO and a weighted 

average o f  f a c t o r  reward i n d ic e s .  That the weights are f ix e d  does not 

im p ly  t h a t  th e  f a c t o r  shares o f income by s e c to r  a re  c o n s ta n t :  th e  

r e la t iv e  shares depend on the fa c to r  in d ic e s .

The t ra n s fo rm a t io n  from GPO by in d u s try  to  value added by product i s  

then accomplished v ia  the equation

Thus, g ro ss  p ro d u c t  o r i g i n a t i n g  i n  an i n d u s t r y  i n  f u t u r e  y e a rs  i s  

d i s t r i b u t e d  t o  p ro d u c ts  made by th e  in d u s t r y  in  p r o p o r t io n  t o  each 

p ro d u c t 's  c o n t r ib u t io n  t o  t h a t  i n d u s t r y ' s  REVAWO i n  t h a t  f u t u r e  y e a r .  

T h is  s te p  p re s e rv e s  th e  im pact of the change in  the product mix. A f te r  

t h i s  s te p  i s  com p le te d , in d u s t r y  p r ic e s  a re  c a lc u la te d  by us in g  th e  

d e f i n i t i o n  p = pA + v .

The method d e s c r ib e d  above may be a p p l ie d  t o  th e  fo recas t of the 

o f f i c i a l  s t a t i s t i c a l  d is c re p a n c y .  In  most f o r e c a s t s ,  h o w e v e r ,  th e  

o f f i c i a l  s t a t i s t i c a l  d iscrepancy is  assumed to  be zero .

t
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However, th e  u n o f f i c i a l  s t a t i s t i c a l  d is c re p a n c y  does not use the 

above system in  th e  f o r e c a s t .  In  each yea r o f  a f o r e c a s t ,  th e  f i n a l  

demand u n o f f i c ia l  s t a t i s t i c a l  d iscrepancy fo r  each product remains a f ixe d  

p r o p o r t io n  o f th e  t o t a l  f i n a l  demand fo r  th a t  p ro duc t.  For ins tance , i f  

the re  was a fo u r  percent discrepancy in  the constant d o l l a r  f i n a l  demand 

f o r  a u to m o b i le s ,  t h a t  p ro p o r t io n  i s  assumed to  ho ld f o r  every year in  a 

f o r e c a s t .  A f t e r  th e  d i s t r i b u t i o n  o f  r e a l  u n o f f i c i a l  s t a t i s t i c a l  

d i s c r e p a n c y  i s  d e te r m in e d ,  th e  n o m in a l  v a lu e  o f  th e  s t a t i s t i c a l  

d iscrepancy fo r  each product i s  ca lcu la ted  by m u l t i p l y i n g  each co ns tan t 

d o l l a r  d is c re p a n c y  by i t s  p r ic e  (the p r ice  i s  e i t h e r  the p r ic e  from the 

previous i t e r a t i o n  or an i n i t i a l  guess). Adding those nominal values over 

products y ie ld s  the aggregate nominal value fo r  the u n o f f i c ia l  s t a t i s t i c a l  

d iscrepancy. That aggregate t o t a l  is  then d is t r ib u te d  among in d u s t r ie s  in  

p r o p o r t io n  t o  each i n d u s t r y ' s  base y e a r  s h a re  o f  th e  u n o f f i c i a l  

s t a t i s t i c a l  d is c re p a n c y -  For example, i f  the Auto re p a ir  in d u s try  (36) 

co n tr ib u te d  to  ten percent of the t o t a l  u n o f f i c ia l  s t a t i s t i c a l  discrepancy 

in  the base yea r, then the Auto re p a ir  in d u s try  i s  assumed to  r e t a i n  th a t  

share  o f  th e  nom ina l agg rega te  t o t a l  in  the fo re c a s t .  Note from f ig u re  

I I - 2  th a t  the net e f fe c t  on GNP o f the u n o f f i c ia l  s t a t i s t i c a l  d isc re p a n cy  

i s  zero by c o n s tru c t io n ,  so no spec ia l assumptions about i t s  fu tu re  values 

are needed.

I I . 3 The P ro d u c t- to - In d u s try  Bridge Table

The p r o d u c t - t o - i n d u s t r y  b r id g e  ta b le  i s  im po rtan t f o r  two reasons. 

F i r s t ,  as discussed in  the p rev ious  two s e c t io n s ,  t h i s  t a b le  l i n k s  the  

r e a l  s id e  o f th e  INFORUM model, which is  based on the  product d e f in i t io n



of a se c to r ,  w ith  the fa c to r  income p o r t io n  of the m odel, which i s  based 

on th e  i n d u s t r y  d e f i n i t i o n  o f  a s e c to r .  The second reason i s  th a t  the 

p ro d u c t- to - in d u s t ry  bridge ta b le  is  used by the s t a f f  o f INFORUM to  update 

th e  i n p u t - o u tp u t  ta b le  b e fo re  the  o f f i c i a l  t a b le  i s  p u b l is h e d .  The 

o f f i c i a l  t a b le s  a re  p u b l is h e d  approximately every f i v e  yea rs , while  the 

GPO se r ies  on fa c to r  incomes a re  a v a i la b le  on an annua l b a s is .  S ince 

1 9 80 , th e  INFORUM model has used a 1977 in p u t - o u tp u t  t a b le  which was 

updated from the 1972 o f f i c i a l  t a b le .  T h is  update was accom plished  by 

b u i ld in g  the p ro d u c t- to - in d u s t ry  bridge ta b le  fo r  1972 and then converting 

i t  t o  a 1977 b a s is  v i a  th e  in c o r p o r a t io n  o f th e  1977 GPO in d u s t r y  

estim ates and an i n t i a l  INFORUM estimate of output f o r  th a t  year based on 

th e  1977 Census o f Manufacturing production s t a t i s t i c s .  This conversion 

y ie ld e d  va lue added by product f o r  1977 which was used t o  "b a la n c e "  th e  

1977 in p u t-o u tp u t  ta b le .

The end r e s u l t  o f  t h i s  work i s  a p ro d u c t - to - in d u s t r y  bridge ta b le  

th a t  re la te s  the  f o r t y - s i x  GPO in d u s tr ie s  w ith  the s e v e n ty -e ig h t  p roduc t 

se c to rs .  Another re s u lt  i s  the accounting f o r  the o f f i c i a l  and u n o f f i c ia l  

s t a t i s t i c a l  d iscrepanc ies  discussed in  sec t ion  I I . 1 .

A sm a ll  h y p o th e t ic a l  example o f a b r id g e  ta b le  i s  g iven by Figure 

I I - 3 .  Rows g ive  the p roduc t co m p o s it io n  o f  an i n d u s t r y ' s  v a lu e  added 

w h i le  columns g iv e  the  d i s t r i b u t i o n  among in d u s t r i e s  f o r  a p a r t ic u la r  

p ro d u c t 's  va lue added. The a g r ic u l t u r e  in d u s t r y  has v a lu e  added o f 50 

from the harvest of wheat (a primary product) and 3 from the making o f ice  

cream (a se co nd a ry  p ro du c t from  the  m a n u fa c tu r in g  p ro d u c t  s e c t o r ) .  

Adjustments ou ts ide  of primary and secondary products a re ,  in  BEA*s term s, 

simple " r e d is t r ib u t io n s "  of value added. Thus any c o n s tru c t io n  perform ed 

by a manufacturing es tab lishm ent 's  employees (c a l le d  the  fo rce  account) is
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Figure I I - 3  

Product Sectors
A g r i. Cons. Mfg. Indus try  GPO

gpu dcCcOT
A g r ic u l tu re 50 0 3 II  53
C ons truc t ion 0 80 0 II 80
Manufacturing 0 5 97 II 102

50 85 100 I I  235
Product Value Added

counted as p a r t  o f  the product "c o n s tru c t io n " .  For example, from Figure 

I I - 3 ,  the  m anufactur ing  in d u s t r y  had a v a lu e  added o f 5 a t t r i b u t e d  to  

c o n s tru c t io n  performed by manufacturing employees.

Now we w i l l  d is c u s s  the cons truc t ion  of the 1972 bridge ta b le ,  used 

to  convert product value-added to  in d u s t r y  GPO. I t  u t i l i z e d  w orkshee t 

d e t a i l s  f r o m  B E A 's  1 972 i n p u t - o u t p u t  s t u d y .  T a b le  I I - 1  shows 

reconci la t io n s  by type  f o r  e leven  aggrega tes  o f th e  GPO s e c to r s .  The 

f i r s t  coLumn of the ta b le  shows the GPO estimates f o r  1972 ind u s try  value 

added, and i t  i s  the  equiva lent of the row to ta ls  from Figure I I - 3 .

The primary and secondary p ro d u c ts  r e c o n c i l a t i o n  i s  d is p la y e d  in  

co lu m n s  2 and 3 .  Column 2 i s  s im p ly  th e  d ia g o n a ls  o f F ig u re  I I - 3 .  

Primary products are the 1-0 commodities made by th e  c o r re sp o n d in g  GPO 

i n d u s t r i e s .  For example, in  1972, a l l  of the value-added a t t r ib u ta b le  to  

the a c t i v i t y  of mining by the mining in d u s t ry  i s  17271 m i l l i o n  d o l l a r s .  

Secondary p ro d u c ts  must be taken in  account since in d u s t r ie s  may produce 

more than one p roduc t. At the 1-0 le v e l ,  a product may be made by several 

in d u s t r ie s .  This im p lie s  th a t the GPO fo r  an in d u s try  and the value added 

f o r  i t s  corresponding product w i l l  not be equa l. The mining in d u s t r y  had 

71 m i l l i o n  d o l l a r s  o f  va lue  added from  n o n -m in in g  p ro d u c ts  (such as

k o



TABLE I I  -  1

C o m po s ition o f  1972 OPO by typ e  o f r e a l lo c a t io n  ( in  m i l l

In d u s try
1972
©PO

(1 )

P rim a ry
P rod uc ts

(2 )

Secondary 
P rod uc ts  ' 

(3 )

A c t iv i t y
Changes

(4 )

Force
Account

(9 )
MSO's

(6 )

Space
R en ta l

(7 )

S ta t is
D isc re p i

(8 )

A g r ic u l tu r e  (Ag) 39429. 33999. 60. 684. - 0. 0. 1130. 0.

M in ing  (M in ) 19004. 17271. 71. 2299. 210. -1 . 0. -846.

C o n s tru c t io n  (Cons) 99364. 69187. 0. -2276. -7947. 0. 0. 0.

M a n u fa c tu r in g  (M fg) 292479. 290932. 0. -3130. 1309. -9231. 13192. -197.

T ra n s p o r ta t io n  (T ra n s ) 49996. 43661. 426. 296. 1304. 0. 469. -920.

U t i l i t i e s  ( U t i l ) 98694. 94089. 30. -94B. 2860. 0. 1427. 0.

Trade 199404. 177033. 0. 13140. 79. 9232. 0. 0.

169021. 189847. 269. -1229. 0. 0. -17829. -1237.

S e rv ic e s  (S e r) 136499. 147791. 181. -1149B. 921. 0. 0. ‘ -900.

Government (Oov) 1993B8. 148422. 1799. 2300. 1264. 0. 1607. 0.

Rest o f  th e  W orld (Rom) 10910. 10910. 0. 0. 0. 0. 0. 0.

T o ta l 1102620. 1183094. 2828. -2 . 0. 0. 0. -3300.

9ource : P h i l ip  R i t i#  " D e f in i t io n s  and C onve n tion * o f  the  1973 In p u t-O u tp u t S tu d y ."  
Bureau o f  Economic A n a ly i l t  S ta f f  Paper. J u ly  19B0 and un pu b lishe d  BEA 
worfc f i l e * .



crushed g rave l and cut stone, which are manufactured p ro du c ts ) .  A primary 

and secondary product m a t r ix  was used t o  d i s t r i b u t e  t o  in d u s t r i e s  th e  

v a lu e  added o f  th e  1-0 s e c to rs  i n  the  same p r o p o r t io n  i n  which t o t a l  

output o f the product was d is t r ib u te d .^  The value added reconc iled  because 

o f secondary products i s  g e n e ra l ly  ve ry  s m a l l ,  u s u a l ly  less  than  2% o f  

GPO.

Scrap m e ta l i s  a p e c u l ia r  secondary p roduct. In  the 1-0 accounting 

framework, scrap metal is  a separate product s e c to r .  I t  i s  d i s t r i b u t e d  

th ro u g h o u t  a l l  o f  the  GPO se c to rs . Since scrap metal i s  a small product 

s e c to r ,  the  va lue added i s  a t t r ib u te d  to  the ten la rg e s t  p ro d u c e rs ,  n ine  

in  the manufacturing sectors  and ra i l ro a d s .

C o lu m n  4 ,  l a b e l l e d  " a c t i v i t y  c h a n g e s " ,  shows tw o  ty p e s  o f  

r e c o n c i l ia t io n s ;  those due t o  SIC r e c la s s i f i c a t i o n s  and those  due t o  

a c t i v i t y  r e d e f in i t io n s  (except fo rce  account co n s tru c t io n ,  which is  shown 

s e p a ra te ly ) .  There were only two r e c la s s i f i c a t i o n s  t o  be a cco m p lishe d . 

One was V e te r in a ry  Services (SIC 0772) which is  inc luded in  A g r ic u l tu re  in  

t h e  GPO d a t a  b u t  i n  M e d ic a l  S e r v ic e s  a t  th e  1 -0  l e v e l .  T h is  

r e c la s s i f i c a t io n  i s  shown by the a d d it io n  of 684 m i l l i o n  d o l la r s  o f v a lu e  

added i n  the  A g r ic u l tu re  in d u s try  row, and the  corresponding negative 684 

m i l l i o n  d o l la r s  in  pa rt of the en try  in  the Services row. S im i la r i l y ,  O i l  

and Gas Well D r i l l i n g  (SIC 1380) was moved from  C o n s t ru c t io n  a t  the  1-0 

l e v e l  t o  C rude P e t ro le u m  and N a tu ra l  Gas in  th e  GPO scheme. Both 

movements in v o lv e  ac tua l data on value added from the BEA work f i l e s .

For the second type of " a c t i v i t y  change", a c t i v i t y  r e d e f in i t i o n s  a re  

employed by the BEA to  achieve homogenous products . For ins tance , a l l  o f 

the value added stemming from restaurant a c t i v i t y  in  th e  H o te l in d u s t r y  

(GPO s e c to r  34) i s  moved from the Service in d u s try  in  Table I I —1 back to

)
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the r e t a i l  trade  sector since th a t  i s  the "home" o f  E a t in g  and D r in k in g  

places (SIC 5 8 ) .  The sum of the a c t i v i t y  changes column i s  ze ro .

One e s p e c ia l ly  large r e d e f in i t io n  invo lves  co n s tru c t ion  work done by 

employees not in  the cons truc tion  in d u s try  ( the  fo rce  a c c o u n t ) .  Th is  i s  

shown i n  column 5 .  At the  GPO le v e l ,  th a t  c o n s tru c t io n  (which includes 

maintenance and re p a ir )  i s  not reported as pa r t o f the con s tru c t ion  sector 

as i t  i s  a t  the 1-0 l e v e l ,  bu t i s  in c lu d e d  i n  th e  s e c to r  i n  which the  

a c t i v i t y  took place (e .g .  the 5 in  the manufacturing row in  Figure I I - 3 ) .  

The la rg e s t  fo rce  account r e d e f in i t io n s  were fo r  maintenance and re p a ir  of 

h ighways by s ta te  and loca l government employees and co n s truc t ion  of o i l  

and gas r ig s  and p ip e l in e s .  The t o t a l  amount re d e f in e d  was about 11% o f 

p r im a ry  va lue added -  7547 m i l l i o n  d o l la rs  -  fo r  the co n s tru c t io n  sec to r. 

Again, the column sum of the fo rce  account column i s  zero .

The source fo r  these r e d e f in i t io n s  i s  " D e f in i t io n s  and Conventions of 

th e  1972 In p u t -O u tp u t  S tu dy , 1 9 8 0 . "^  T h is  document l i s t s  a l l  o f th e  

r e d e f i n i t i o n s  -  over 150 f o r  th e  fo r c e  account a lone -  and the output 

re de f in ed . Since the  da ta  on th e  r e d e f i n i t i o n s  was o u tp u t ,  th e  va lu e  

added f o r  th e  r e d e f i n i t i o n s  was assumed to  be d is t r ib u te d  in  the same 

p ro po r t io n  as o u tp u t.^

Column 6 p o r tra ys  the ad jus tm ent f o r  m a n u fa c tu re rs '  s a le s  o f f i c e s  

(MSO's) which are  in c lu d e d  i n  th e  w h o le sa le  t r a d e  i n  th e  GPO but are 

d is t r ib u te d  throughout the manufacturing product se c to rs . The value added 

generated by a MSO i s ,  fo r  the most p a r t ,  labor compensation. The Censtj§ 

2 l_ W h o le sa le _T ra d e  o f 1972 has p a y r o l l  da ta  f o r  MSO's by fo u r  d i g i t  

wholesale SIC ( i . e .  th e  5 0 0 0 's ) .  Appendix E o f t h i s  Census gave the  

correspondence between the wholesale SIC sectors  and the manufacturing SIC 

se c to rs . In  most cases, a s ing le  wholesale SIC matched many manufacturing

^ 3
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SICs. In  th o se  cases, th e  p a y r o l l  was a l lo c a te d  on th e  b as is  o f the 

d is t r ib u t i o n  o f the to ta l  value o f sh ipm ents  among those  m a n u fa c tu r in g  

SICs th a t  corresponded w ith  the wholesale SIC.

A f t e r  a c c o u n t in g  f o r  th e  these f a c t o r s ,  o n ly  space r e n ta l  and 

s t a t i s t i c a l  d is c re p a n c y  remain to  be r e c o n c i le d .  U n fo r tu n a te ly ,  no 

s u f f i c i e n t l y  d e ta i le d  data source e x is ts  to  a l lo c a te  space ren ta l which, 

as a p ro d u c t ,  i s  i n  Real e s ta te ,  to  th e  i n d u s t r i e s  " p r o d u c in g "  i t .  

T he re fo re , the a l lo c a t io n  of space ren ta l was combined w ith  the re s o lu t io n  

o f the s t a t i s t i c a l  d iscrepancy.

At t h i s  p o in t ,  the d if fe re n c e  between ind u s try  GPO (Column 1 of Table 

I I - 1 )  and t h e  sum o f  v a lu e  added from  p r im a ry  p ro d u c ts ,  secondary 

p roduc ts , a c t i v i t y  changes, fo rce  accounts and manufacturing sales o f f ic e s  

(columns 2-6) would give the t o t a l  discrepancy fo r  each in d u s t r y .  Tab le  

I I - 2  shows t h i s  f i g u r e  f o r  each of the aggregated in d u s try  sectors from 

Table I I - 1 . A p o s i t iv e  t o t a l  discrepancy meant th a t  the  GPO re p o rted  f o r  

t h a t  i n d u s t r y  in  1972 was mo re than the sum of the va lue added a l lo ca te d  

(VAA) fo r  th a t  in d u s try  in  the same year. For exam ple , th e  A g r ic u l t u r e  

i n d u s t r y  had 1130 m i l l io n  d o l la rs  more o f GPO than the sum of value added 

a l lo c a te d  to  the products i t  made. From Table I I - 2 ,  one can see t h a t  th e  

m a n u fa c tu r in g  in d u s t r ie s  had the la rges t surp lus of GPO w hile  the Finance 

in d u s try  had the la rges t s h o r t f a l l .

The reason t h a t  th e  finance sector had the la rg e s t s h o r t f a l l  is  due 

to  the trea tm ent o f space re n ta l  in  the  in p u t - o u tp u t  t a b le  o f the  BEA. 

The r e n ta l  a c t i v i t i e s  of a l l  in d u s tr ie s  are redefined to  the Real e s ta te  

in d u s try  (33) by the BEA. C onsequently , th e  Real e s ta te  in d u s t r y  (33) 

w i l l  have a l l  o f  th e  value added from re n ta l  a c t i v i t y  performed anywhere 

in  the economy.
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Summary o f the re s o lu t io n  of s t a t i s t i c a l  discrepancy

Table I I - 2

GPO Space S ta t
less VAA Rental Disc

Agri c u l tu re 1130 1130 0
Mining -846 0 -846
C ons truc t ion 0 0 0
Manufacturing 12995 13192 -197
T ra n sp o r ta t i  on -51 469 -520
U t i I i t i e s 1427 1427 0
Trade 0 0 0
Finance -19062 -17825 -1237
Services -500 0 -500
Government 1607 1607 0
Rest o f the World 0 0 0
T o ta l -3300 0 -3300

In  o rd e r  t o  m in im iz e  th e  t o t a l  number o f  i n d u s t r i e s  w i t h  a 

d is c re p a n c y ,  space r e n t a l  was d is t r ib u te d  from the Real es ta te  indus try  

(33) t o  any in d u s try  w ith  a s h o r t f a l l  of value added. This a l lo c a t io n  was 

done a t the Level of 46 in d u s tr ie s  and the re s u lts  are summarized in  Table 

I I - 2 .  Therefore  the U t i l i t y  ind u s try  (28) received an a l lo c a t io n  o f  1427 

m i l l i o n  d o l l a r s  i n  space re n ta l  to  reduce i t s  d iscrepancy to  zero . The 

same ty p e  o f  a d ju s tm e n t was a ls o  done f o r  e ve ry  in d u s t r y  t h a t  had a 

s h o r t f a l l  o f  v a lu e  added a l l o c a t e d .  C o n se q u e n t ly ,  th e  A g r ic u l t u r e  

i n d u s t r y  (1 )  re c e iv e d  1130 m i l l i o n  d o l l a r s  o f  space r e n t a l  and tw o  

g o v e rn m e n t  i n d u s t r i e s  ( F e d e r a l  e n t e r p r i s e s  and S ta t e  and Ic o a l  

e n te rp r is e s )  were a l lo c a te d  a t o t a l  o f 1607 m i l l i o n  d o l l a r s  t o  o f f s e t  

th e r i  s h o r t f a l l .

W h i le  t h e  same r e a l l o c a t i o n  o f  space r e n t a l  was done f o r  the  

in d u s t r ie s  in  the t ra n s p o r ta t io n  sector and the manufacturing s e c to r ,  th e  

ta b le  obscures some of the d e ta i ls .  In  each case, those aggregates in  the 

ta b le  had some in d u s t r ie s  w ith  surpluses and some w ith  s h o r t f a l l s ,  so the



space re n ta l  th a t  was a l lo ca te d  represents th e  t o t a l  s h o r t f a l l  o f  those 

i n d u s t r i e s .  For example, the t ra n s p o r ta t io n  sector has th re e  in d u s t r ie s :  

R a ilroads (25 , A i r  T ra n s p o r ta t io n  (2 6 ,  and O ther t r a n s p o r t a t i o n  ( 2 7 ) .  

R a i l ro a d s  had no s h o r t f a l l ,  A i r  t r a n s p o r t a t i o n  had a s h o r t f a l l  of 469 

m i l l i o n  d o l la r s  and O ther t r a n s p o r t a t i o n  had a s u rp lu s  o f  520 m i l l i o n  

d o l la r s .  Consequently, the f i r s t  en try  in  the  t ra n s p o r ta t io n  row in  Table 

I I - 2  i s  th e  d i f f e r e n c e  between the  469 and 520 and the  second en try  in  

th a t  row is  the  space re n ta l a l lo ca te d  to  the A i r  t ra n s p o r ta t io n  in d u s try .

S i m i l a r i l y ,  th e  m a n u fa c tu r in g  s e c to r  had two i n d u s t r i e s  w i t h  a 

s u r p lu s ,  e le v e n  w i th  a s h o r t f a l l ,  and e ig h t  where GPO equa lled  VAA. The 

t o t a l  s h o r t f a l l  f o r  those eleven in d u s t r ie s  was 13192 m i l l i o n  d o l la r s ,  the 

amount equal to  the space re n ta l  a l lo ca ted  to  those in d u s t r ie s .

A f t e r  th e se  a d ju s tm e n ts  were co m p le ted , th e n  th e  m a t e r i a l  f o r  

p ro d u c t - to - in d u s t ry  bridge ta b le  were a t hand. The ac tua l co ns tru c t ion  of 

the  b ridge ta b le  was a fo u r -s te p  process. F i r s t ,  the  value added fo r  each 

p r im a ry  product was a llo ca te d  to  i t s  corresponding GPO in d u s t r y .  Second, 

adjustments to  the value added were made fo r  secondary products were done 

as p r e v io u s ly  d e s c r ib e d .  T h i r d ,  th a t  va lue added f o r  each ind u s try  was 

ad justed f o r  a c t i v i t y  changes, th e  fo r c e  a c c o u n t ,  m a n u fa c tu r in g  s a le s '  

o f f i c e s ,  and space r e n t a l .  The re s u l t in g  bridge ta b le  i s  summarized in

11-3 .
As no ted  i n  s e c t io n  one, th e  s t a t i s t i c a l  d is c r e p a n c y  f o r  each 

in d u s try  i s  counted in  the framework as a " f a c to r "  reward, so i t  i s  placed 

i n  th e  <5 m a tr ix .  For ins tance , the s t a t i s t i c a l  d iscrepancy o f the mining 

in d u s try  (846 m i l l i o n  d o l la rs )  i s  taken out o f the m in in g 's  in d u s t r y  row 

in  the bridge  ta b le  and regarded as a "payment", to  the fa c to r  " s t a t i s t i c a l  

d is c re p a n c y "  in  the G m a tr ix .  At t h is  ju n c tu re ,  the accounting framework

Table.



T ab le  1 1 - 3

A f. m in.
I n d u s t r ie *  Con*

A]> Min. Con* 110.37

MfB I .  34

T ran** U t i l  4. 19

Trade 0. IB

F in * Sarv 0. 92

Oov, RDh 3. 43

T o ta l VA 130. 13

( b i l l i o n s  o f  d o l la r s )

P rod uc ts

T ran*.
d fg  U t i l  T rad *

O. 07 O. 60 O. 33

377. 93 O. 01 0. 00

0 .11 90 .20  0 .3 5

13 .44 0 .01  167. 93

0. 00 0. 00 9. 26

0. 00 O. 31 1. 91

290. 99 99. 13 17B. B7

F in * Oov* OPO
Bar ROM T o ta l

3 .4 6  0 .0 0  114.63

13. 19 O. 00 292. 67

1. 92 0 .0 0  104. 77

19. 39 0 .0 0  199. 90

29B. 27 0 .0 0  308. 09

1. 73 199.32 166. 30

337.92  199.32 1189.92
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resembles the complex system p ic tu red  in  Figure I I - 2  and described i n  the  

f i r s t  sec t ion  of t h i s  chapter.

T h is  ba lanced p r o d u c t - t o - in d u s t r y  b r id g e  t a b le  was th e n  used to  

update the 1977 in p u t-o u tp u t m a tr ix .  Independent o u tp u t  e s t im a te s  from  

th e  1977 Census were used to  c re a te  a vec to r  o f product ou tpu ts . Each 

c e l l  along an 1-0 column was moved by th e  g row th  i n  o u tp u t .  The rows, 

which re p re s e n t  GPO in d u s t r ie s ,  were adjusted to  conform to  the 1977 BEA 

reported  va lues fo r  GPO by in d u s try .  The re s u l t in g  column sums were then 

ta k e n  as th e  new es tim ates of value added by product cons is ten t w ith  the 

NIPA. The new v e c to r  o f va lue  added was used t o  h e lp  reb a la n ce  th e  

in p u t-o u tp u t  m a tr ix  f o r  1977.

I I . 4 D esc r ip t ion  of GPO series

In  1 9 6 2 , th e  BEA began to  develop measures o f the in d u s t r ia l  o r ig in  

of gross n a t io n a l p roduct. This data  i s  com p iled  f o r  64 two d i g i t  SIC 

i n d u s t r i e s .  For each in d u s try ,  the re  are se r ies  f o r  th i r te e n  components 

o f GPO: wages and s a la r i e s ,  wage supp lem ents , n e t i n t e r e s t  payments, 

corpora te  c a p i ta l  consumption allowances, noncorporate c a p ita l  consumption 

a llowances, in d i r e c t  business taxes , corporate p r o f i t s ,  p ro p r ie to r  income, 

b u s in e ss  t r a n s f e r  payments, c o rp o ra te  in ve n to ry  v a lu a t io n  adjustments, 

n o n c o rp o ra te  in v e n to r y  v a lu a t i o n  a d ju s t m e n t s ,  r e n t a l  in c o m e ,  and 

government subs id ies . Though the data i s  assembled f o r  64 in d u s t r ie s ,  the 

BEA fe e ls  th a t  not a l l  of the se r ies  are of pub lishab le  q u a l i t y  f o r  a l l  of 

the components, but a l l  are a va ila b le  upon request. The Ju ly  issue of the 

Survey o f C u rre n t B us iness  conta ins  the annual updates and re v is io n s  to  

a l l  o f the components a t  various le v e ls  of in d u s try  d is a g g r e g a t io n .  The



f o l l o w in g  d e s c r ip t i o n  of how the BEA makes these se r ie s  i s  included here 

because of the ce n tra l  ro le  they play in  t h i s  study and o f the fragmentary 

BEA d e s c r ip t io n s .^

The la r g e s t  component o f  GPO i s  la b o r  c o m p e n sa t io n  (wages and 

s a la r i e s  p lu s  wage supplem ents) which comprise approximately 60% of GNP 

from 1976-81. The sources of wages and s a la r ie s  a re  s ta te  Unemployment 

In su ra n ce  agencies and the fe d e ra l O ff ice  o f Management and Budget (0MB). 

The s ta te  agencies repo rt to  the Department of Labor t o t a l  employment and 

t o t a l  p a y r o l l  by th re e  d i g i t  SIC in d u s tr ie s  on a q u a r te r ly  bas is . These 

r e p o r t s  do n o t  cover a l l  wage supp lem ents , so the  BEA e s t im a te s  th e  

rem a inder from several o ther sources. Wage supplements inc lude a v a r ie ty  

of programs: c o n tr ib u t io n s  to  soc ia l in s u ra n c e ,  h e a l th  p la n s ,  l i f e  and 

u n e m p lo y m e n t  i n s u r a n c e ,  and w o rk m a n 's  c o m p e n s a t io n .  B u s in e s s  

c o n tr ib u t io n s  to  wage supplements are  d e r iv e d  from  IRS t a b u la t io n s  o f  

business ta x  re tu rn s  w h ile  government c o n tr ib u t io n s  are taken from the 0MB 

f o r  f e d e r a l  e m p lo ye e s  and f ro m  Census su rve ys  o f  s ta te  and lo c a l  

governments f o r  t h e i r  employees.

The re tu rn  to  c a p ita l  i s  the second la rg e s t component o f va lue  added 

w i t h  a 30% share  o f  GPO. The re tu rn  to  c a p i ta l  cons is ts  of net in te re s t  

payments, c o rp o ra te  and n o n co rp o ra te  c a p i t a l  consum ption a l lo w a n c e s ,  

c o r p o r a t e  p r o f i t s ,  p r o p r i e t o r  income, bu s in ess  t r a n s f e r  payments, 

corpora te  and noncorpora te  in v e n to r y  v a lu a t io n  a d ju s tm e n ts  and r e n t a l  

incom e. A l l  o f the components share the same data source, the annual IRS 

S ta t is t ic s_o f_ In co m e . Most o f these components are not tabu la ted  w ith  the 

BEA d e f i n i t i o n s  i n  m ind , and th e r e fo r e  some a d d i t io n a l  adjustments are 

requi red.

The f i r s t  problem w i th  a l l  IRS da ta  on i n d u s t r i e s  i s  t h a t  th e

t u
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i n d u s t r i e s  a re  d e f in e d ,  no t as a c o l le c t io n  of estab lishm ents, but as a 

c o l le c t io n  o f companies. Thus p r o f i t s  earned by the chemical d i v i s i o n  o f 

a s te e l  company appear as p r o f i t s  i n  th e  s tee l in d u s t ry .  To deal w ith  

t h i s  problem, the  BEA constructs  a m a tr ix  d e p ic t in g  the d i s t r i b u t i o n  o f a 

company's employment among in d u s tr ie s  defined  on an establishment bas is . 

Income o f a p a r t i c u l a r  ty p e ,  say p r o f i t s ,  i s  th e n  a l lo c a te d  among a 

company's in d u s t r ie s  in  the same p rop ro t ion  as i t s  employees. A l l  income 

components are a l lo c a te d  to  the appropria te  tw o - d ig i t  SIC d ig i t  in d u s tr ie s  

on th a t  b a s is .  This procedure is  unnecessary f o r  p r o p r ie t o r  income and 

n o n c o rp o ra te  c a p i t a l  consumption a l lo w a n ce s  s in c e  few p ro p r ie to rs  own 

e s ta b lish m e n ts  i n  d i f f e r e n t  i n d u s t r i e s .  T h e re fo re ,  th e  n o nco rp o ra te  

se r ies  come d i r e c t l y  from IRS ta b u la t io n s .

More ad justm ents are needed fo r  net in te re s t  payments. Net in te re s t  

payments are de fined  as the sum of net monetary in te re s t  paid by bus iness  

and n e t imputed in te r e s t  paid . Net monetary in te re s t  paid i s  reported by 

the IRS by in d u s t r y .  Net imputed in te re s t  i s  imputed i n t e r e s t  p a id  less  

imputed in te r e s t  rece ived . The values are ca lcu la ted  from Federal Reserve 

Board and Fed e ra l D e p o s it  Insurance Corporation da ta . Imputed in te re s t  

received i s  estimated as the value of f re e  bank ing  s e rv ic e s  re c e iv e d  by 

a l l  in d u s t r ie s .

B u s ine ss  t r a n s fe r  payments a r is e  from consumer bad debts, losses due 

to  t h e f t  and payments f o r  personal i n ju r y .  The IRS i s  the source o f data 

f o r  bad d e b ts  w h i le  th e  o th e r  two have a v a r ie ty  of sources to  a l lo c a te  

those payments on a in d u s try  bas is .

Inven to ry  v a lu a t io n  adjustments (IVA) are made by i n d u s t r y .  Due to  

t h e  w id esp read  p r a c t i c e  o f FIFO ( f i r s t - i n ,  f i r s t - o u t )  a c c o u n t in g  by 

business, in v e n to r ie s  are valued a t o r ig in a l  c o s t .  For the  e x p e n d i tu re
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s id e  o f the  n a t io n a l accoounts, the re levan t investment in  in v e n to r ie s  i s  

the  change in  in v e n to r ie s  measured a t  the average p r ice  of the  pe r iod , not 

the  p r ice s  o f the preceding p e r iod . So du r ing  times o f i n f l a t i o n ,  the use 

o f FIFO underestimates the value of in v e n to r ie s ,  and thus a llow s recorded  

p r o f i t s  t o  o v e r s ta te  the  le v e l  of economic p r o f i t s .  The BEA construc ts  

IVA t o  a d ju s t  f o r  t h a t  b ia s  i n  re p o r te d  p r o f i t s  i n  o rd e r  to  measure 

economic p r o f i t s .  The primary source is  Census estab lishment in fo rm a t ion  

on the book value of inve n to r ie s  and wholesale p r ice s  from  th e  Bureau o f 

Labor S t a t i s t i c s .

R en ta l income a p p l ie s  on ly  to  the re a l  e s ta te  in d u s t ry .  For tenant 

occupied housing and mobile homes, re n ta l income comes d i r e c t l y  from the  

Annual Housing Survey. Owner-occupied housing requ ires  an adjustment f o r  

imputed re n t .  For t h is  adjustment, the BEA combines e s t im a te s  f o r  t o t a l  

u n i t s  and mean c o n tra c t  rent from the Annual Housing Survey and in te rn a l  

estim ates o f the value of re n ta l durables.

The in d u s try  a l lo c a t io n  of in d i re c t  business taxes  and nontaxes can 

be d iv id e d  i n t o  th re e  separa te  c a te g o r ie s .  Federa l e x c is e  taxes and 

custom d u t ie s  are id e n t i f ia b le  by product. The w in d f a l l  p r o f i t s  ta x  and 

th e  chem ica l c leanup  (S uperfund) ta x  a re  d e f in e d  by the BEA as excise 

ta x e s .  P ro p e r ty  ta xe s  are  a l lo c a te d  on an in d u s t r y  b a s is  by Census 

e s t a b l i s h m e n t  da ta  on p ro p e r ty  ta xe s  p a id .  For o th e r  y e a rs ,  these  

payments are moved using IRS depreciab le  assets and ad justed to  conform to  

the approp r ia te  t o t a l .  The remainder of the ta xes , mainly sales taxes and 

va r io us  l icense  fe e s ,  are e i th e r  assigned to  wholesale and r e t a i l  trade or 

are a l lo ca te d  to  the in d u s tr ie s  on the basis o f sa les .

Only a few in d u s tr ie s  rece ive government s u b s id ie s .  The assignment 

o f  th e  s u b s id ie s  t o  p a r t i c u l a r  i n d u s t r i e s  i s  made on th e  b a s is  o f  a

r \
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s p e c i f ic  program or le g is la t io n .  Housing i s  th e  la r g e s t  b e n e f ic ia r y  o f 

f e d e r a l  su b s id ie s ;  A g r ic u l tu re  (1 ) ,  Water t ra n s p o r ta t io n  (2 7 ) ,  Railroads 

(25) and A i r  c a r r i e r s  (26) re c e iv e  th e  re m a ind e r. The s u b s id ie s  are  

somewhat o f f s e t  by th e  s u r p lu s e s  g e n e ra te d  f ro m  many government 

e n t e r p r i s e s .  L o t t e r i e s ,  o f f  t r a c k  b e t t i n g ,  h ig h w a y  t o l l s ,  p u b l i c  

u t i l i t i e s  and the Tennessee Va lley  A u th o r i ty  account f o r  w e l l  over h a l f  of 

a l l  government surp luses.

I 1.5 Summary

T h is  chap te r has d e a lt  w ith  the modelling s t ru c tu re  of GPO. Because 

the  re a l s ide of the model is  based on a p ro d u c t d e f i n i t i o n  b a s is  w h i le  

t h e  GPO da ta  i s  re p o r te d  on an in d u s t r y  d e f i n i t i o n  b a s is ,  a s p e c ia l  

s t r u c t u r e  i s  re q u i re d  t o  " b r id g e "  th e  gap between th e  tw o  t y p e s  o f  

d e f i n i t i o n s .  A framework fo r  t ra n s la t in g  GPO by in d u s try  in to  va lue  added 

by p ro d u c t  was d e s c r ib e d .  The procedures fo r  fo re c a s t in g  the index fo r  

each component o f  GPO -  an im p o r ta n t  p a r t  o f th e  s t r u c t u r e  -  w i l l  be 

d e s c r ib e d  i n  ch a p te rs  I I I  -  V. The next chapter dea ls  w ith  the fo re ca s t 

o f labor compensation, the la rgest component of GPO f o r  most i n d u s t r i e s .

s 's .
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1 . David  B e lz e r  "An In te g ra t io n  of P r ices , Wages, and Income Flows in  
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2 . As the name im p l ie s ,  rea l v a lu e  added w e igh ted  o u tp u t  im p l ie s  no 
changes i n  in d u s t r y  p r ice s . This can e a s i ly  seen by tak in g  the column ' 
sums im p l ied  by equation (2 .1 ) .

t  46 t  0 t  0 46

R eca l l ing  th a t  the column sums are the base year value added, 

t  t  0 0

P r ices  are ca lcu la te d  by m u lt ip ly in g  the dual of the c o e f f i c ie n t  m a tr ix  
by vaLue added per u n i t  o f re a l  ou tpu t. For any product se c to r ,  t h is  
r a t i o  i s

t t t t O O  0 0

Thus, the e n t i r e  ve c to r  of va lu e  added per u n i t  o f  r e a l  o u tp u t  would 
remain unchanged; p r ice s  remain una lte red .

3 .  The m a t r ix  was an aggrega ted  v e rs io n  o f th e  m a t r ix  re p o rted  in  
P h i l i p  M. R i t z ,  "The In p u t -O u tp u t  S t r u c tu re  o f th e  U .S . Economy, 
1 9 7 2 , "  S u rve y_o f C u rre n t B us iness  v o l .  5 9 , no. 2 (F e b ru a ry  1979) 
p .34-72

4 .  P h i l i p  M. R i t z ,  " D e f i n i t i o n s  and C o n v e n t io n s  o f  th e  1972 
Inpu t-O u tpu t S tudy ,"  Bureau o f Economic Analys is S ta f f  Paper, J u ly  1980.

5 .  A few of the fo rce  account r e d e f in i t io n s  used the BEA work f i l e s .

6 .  The changes invo lved  in  the 1976 benchmark re v is io n s  have ye t to  be 
documented i n  w r i t t e n  fo rm . T h is  s e c t io n  i s  based on te le p h o n e  
conversa tions w ith  the in d iv id u a ls  responsible fo r  the components.

VA /  Q = (Q /  q  ) (VA- /  Q.) = VA. /  Q.
J J J J J  J

s’ 3



Appendi x

The f o l l o w i n g  p a g e s  c o n t a i n  a c o m p le t e  l i s t i n g  o f  t h e  

p r o d u c t - t o - i n d u s t r y  b r i d g e t a b l e  f o r  1 9 7 2 -  Each GPO in d u s t r y  i s  

represented: product sectors  w i th  any typ e  o t r e a l l o c a t i o n  a re  snown. 

The columns a re  th e  type  o f  r e a l l o c a t i o n ;  rows correspond to  product 

se c to rs . S t a t i s t i c a l  discrepancy i s  the  l a s t  (78) p ro d u c t  s e c to r .  The 

d e f i n i t i o n s  o f  th e  co lum ns are  th e  same as T ab le  I I - 1  w i th  the  o t 

manufacturing sa les o f f ic e s  (Mfg Branch). To ta l value added (V A) i s  th e  

sum o t th e  columns along a row: i t  i s  the e n try  updated to  1977 and used 

in  the br idgetabLe f o r  the model. A l l  values are in  m i l l io n s  o f d o l l a r s .

Farms and a g r i c u l t u r a l  s e rv ic e s  -  GPO in d u s t r y  1 -  p ro v id e s  an 

example o t  the  ta b le .  Seven product sec to rs  have value added a t t r ib u ta b le  

to  farm and a g r ic u l tu r e  estab lishm ents. The farm  in d u s t r y  does some o t 

i t s  own t r u c k in g ,  hence the secondary p roduc t. The a c t i v i t y  changes a r is e  

from  a v a r i e t y  o t  accounting conventions used by the BEA. For ins tance , 

the la rg e s t  a c t i v i t y  change -  858 m i l l i o n  -  i s  the s h i f t i n g  o t v e te r in a r y  

s e rv ic e s  fro m  th e  m ed ic ine  sector and in d u s try  to  a g r ic u l tu re  se rv ices . 

Other causes f o r  a c t i v i t y  changes a r is e  from  the  re s a le  o t a n im a ls  and 

s u p p l ie s ,  landscaping se rv ice s , and crop and l iv e s to c k  serv ices performed 

in  wholesale t rad e  estab lishm ents. Space re n ta l  i s  inc luded  because o t a 

dearth o t va lue added in  th a t  sec to r.



OPO 8ECT0R 1 FARM l i  AGRICULTURAL SERVICES

P rim ary Bacondary A c t iv i t y F o re * Mffl Spaca T o ta l
P ro d u c t S ecto r P roducts P roducts Changes Account Branch R a n ta l V A

1 AGRICULTURE. FORESTRY. FISHERY 33999. 0. -204. 0. 0. 0. 33391.
9 FOOD fc TOBACCO 0. 0. 4. 0. 0. 0. 4.

90 TRUCKING. rtJY PAS8 TRAN8IT 0. 60. 2. 0. 0. 0. 61.
99 WHOLESALE TRADE 0. 0. 7. 0. O. 0. 7.
60 RETAIL TRADE 0. 0. 18. 0. 0. 0. 18.
63 REAL E8TATE 0. 0. 0. 0. 0. 1130. 1130.
66 BU8INES8 SERVICES 0. 0. 0. 0. 0. 0. 0.
69 MEDICINE. EDUCATION. NPO 0. 0. 898. 0. 0. 0. 898.
TOTALS 33999. 60. 684. 0. 0. 1130. 39429.

OPO 8ECT0R 2 CRUDE PETROLEUM 8c NATURAL 0A8

P rim ary 8acondary A c t iv i t y Forca Mfy Spaca T o ta l
P ro d u c t 8 e c to r P roducts P roducts Changes Account Branch R a n ta l V A

9 NATURAL 0A8 EXTRACTION 3296. 0. 0. 0. 0. 0. 3296.
6 CRUDE PETROLEUM 7009. 0. 0. 0. 0. 0. 7009.
8 CONSTRUCTION 0. 0. 2340. 0. 0. 0. 2340.

17 PETROLEUM REFINING 0. ■ 0. 0. 0. -0 . 0. 0.
27 OTHER NONFERROUS METALS 0. 1. 0. 0. -O. 0. 1.
28 METAL PRODUCTS 0. 6. 0. 0. -0 . 0. 9.
29 ENGINES AND TURBINES 0. 4. 0. 0. -0 . 0. 4.
78 NIPA STATISTICAL DISCREPANCY -216. 0. 0. 0. 0. 0. -216.
TOTALS 10049. 11. 2340. 0. -0 . 0. 12396.

OPO 8ECT0R 3 MINING

P rim ary 8acondary A c t iv i t y Forca Mfg Space T o ta l
P ro d u c t S ecto r P roducts P roduc ts Changes Account Branch R e n ta l V A

2 IRON ORE MININO 996. 0. 0. 0. 0. 0. 996.
3 NONFERROUS MET ALB MININO 1319. 0. 0. 0. 0. 0. 1319.
4 COAL MININO 3010. 0. 0. 0. 0. 0. 3010.
7 NON-METALLIC MININO 2129. 0. -41 . 0. 0. 0. 2084.
8 CONSTRUCTION 0. 0. 0. 210. 0. 0. 210.

16 OTHER CHEMICALS 0. 7. 0. 0. -0 . 0. 7.
17 PETROLEUM REFINING 0. 11. 0. 0. -1 . 0. 10.
24 STONE. CLAY. GLASS 0. 42. 0. 0. -0 . 0. 42.
78 NIPA STATISTICAL DISCREPANCY -630. 0. 0. 0. 0. 0. -630.
TOTALS 6380. 60. -41 . 210. -1 . 0. 6608.
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OPO SECTOR 4 CONTRACT CONSTRUCTION

P rim ary Bacondary A c t iv i t g Fore a Hffl 8paca T o ta l
P ro d u c t 8a c to r P roduc ts P roduc ts Changas Account Branch R a n ta l V A

1 ACRI CULTURE, FORESTRY. FISHERY 0. 0. 77. 0. 0. 0. 77.
7 NON-METALLIC MININC 0. 0. 41. 0. 0. 0. 41.
B CONSTRUCTION 69187. 0. -4618. -7947. 0. 0. 97022.

99 COMMUNICATIONS SERVICES 0. 0. 948. 0. 0. 0. 948.
99 WHOLESALE TRADE 0. 0. 61. 0. 0. 0. 61.

f 60 RETAIL TRADE 0. 0. 149. 0. 0. 0. 149.
64 OWNER-OCCUPIED HOUSING 0. 0. 697. 0. 0. 0. 697.
69 HOTELBi REPAIRS EXC AUTO 0. 0. 216. 0. 0. 0. 216.( % 66 BUSINES3 SERVICES 0. 0. 997. 0. 0. 0. 997.
TOTALS 69187. 0. -2276. -7947. 0. 0. 99364.

i
OPO SECTOR 9 FOOD «i TOBACCO ,

{ P r iu r y Secondary A c t iv i t y Fore a Hfg Spaca T o ta l
P ro d u c t S acto r P roducts P roduc ts Changas Account Branch R a n ta l V A

1 AGRICULTURE, FORESTRY. FISHERY 0. ■ 2. 0. 0. 0. 0. 2.
t a CONSTRUCTION 0. 0. 0. 91. 0. 0. 91.

9 FOOD «< TOBACCO 39298. 0. -1B70. 0. -1108. 0. 32280.
ia PAPER 0. 1. 0. 0. -O. 0. 1.

( 19 AGRICULTURAL FERTILIZERS 0. 9. 0. 0. —0. 0. 9.
16 01HER CHEMICALS 0. 63. 0. 0. -1 . 0. 62.
17 PETROLEUM REFINING 0. 1. 0. 0. -0 . 0. 1.
19 RUBBER PRODUCTS 0. 2. 0. 0. -0 . 0. 2.
90 PLASTIC PR0DUCT8 0. 6. 0. 0. -0 . 0. 9.
28 METAL PRODUCTS 0. 13. 0. 0. -o . 0. 13.
30 AGRICULTURAL MACHINERY 0. 0. 0. 0. -0 . 0. 0.
37 SERVICE INDUSTRY MACHINERY 0. 2. 0. 0. -0 . 0. 2.
74 SCRAPS AND USED 17. 0. 0. 0. O. 0. 17.

( TOTALS 39279. 96. -1870. 91. -1110. 0. 32482.

v
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(
OPO SECTOR 6 TEXTILE M ILL PRODUCTS

......... P rim ary 8«condary A c t iv i t y F o re* Hfg 8paco T o ta l
P ro d u c t 8 « c to r P roduc ts P roduc ts Changes Account Branch R o n ta l V A

8 CONSTRUCTION 0. 0. 0. 41. 0. 0. 41.
10 TEXTILE8. EXC. KNITS 6630. 0. -712. 0. -39 . 0. 9879.
11 KNITTING 2389. 0. 0. 0. -17 . 0. 2372.
12 APPAREL. HOU8EHOLO TEXTILES 0. 399. -70. 0. -2 . 0. 263.
13 PAPER 0. 9. 0. 0. -0 . 0. 9.
14 PRINTING & PUBLISHING 0. 1. 0. 0. -0 . * 0. 1.
16 OTHER CHEMICALS 0. 17. 0. 0. -0 . 0. 17.
19 RUBBER PRODUCTS 0. 17. 0. 0. -0 . 0. 17.
20 PLASTIC PRODUCT8 0. 24. 0. 0. -1 . 0. 23.
21 SHOES AND LEATHER 0. 2. 0. 0. -0 . 0. 2.
24 BTQNE. CLAY. GLASS 0. 1. 0. 0. -0 . 0. 1.
28 METAL PRODUCTS 0. 0. 0. 0. -0 . 0. 0.
47 INSTRUMENTS 0. 2. 0. 0. -0 . 0. 2.
4B MISC. MANUFACTURING 0. 9. 0. 0. -0 . 0. 9.
63 REAL EBTATE 0. 0. 0. 0. 0. B81. 881.
74 6CRAP8 AND USED 79. 0. 0. 0. 0. 0. 79.
TOTALS 9094. 439. -782. 41. -60 . 881. 9613.

GPO SECTOR 7 APPAREL AND RELATED 1PR0DUCT8

P rim a ry Bscondary A c t iv i t y Forco Mfg Bpaco T o ta l
P ro d u c t 8 o c to r P roduc ts P roduc ts Changes Account Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 0. 13. 0. 0. 13.
10 TEXTILF8. EXC. KNITS 0. 49. 0. 0. -0 , 0. 49.
11 KNITTING 0. 2. 0. 0. -0 . 0. 2.
12 APPAREL. HOUSEHOLD TEXTILES 9908. 0. -19. 0. -99 . 0. 943B.
13 PAPER 0. 7. 0. 0. -0 . 0. 7.
14 PRINTINC b PUBLISHING 0. 1. 0. 0. -0 . 0. 1.
16 OTHER CHEMICALS 0. 9. 0. 0. -0 . 0. 9.
19 RUBBER PR0DUCT8 0. 4. 0. 0. -0 . 0. 4.
20 PLASTIC PRODUCTS 0. 6. 0. 0. -0 . 0. 6.
21 SHOES AND LEATHER 0. 10. 0. 0. -0 . 0. 10.
23 FURNITURE 0. 7. 0. 0. -0 . 0. 7.
28 METAL PRODUCTS 0. 0. 0. 0. -0 . 0. 0.
32 METALWORKING MACHINERY 0. 1. 0. 0. -0 . 0. 1.
46 OTHER TRANSP. EQUIP. 0. 1. 0. 0. -0 . 0. 1.
47 INSTRUMENTS 0. 3. 0. 0. -0 . 0. 3.
48 MISC. MANUFACTURING 0. 8. 0. 0. -0 . 0. a.
63 REAL ESTATE 0. 0. 0. 0. 0. 604. 604.
TOTALS 9908. 104. -19 . 13. -97 . 604. 10197.

I

(



9 °

\n
OPO 8ECT0R 8 PAPER AND ALLIED PR0DUCT8

P ro d u c t S ecto r
P rim ary
P roduc ts

Secondary
P roduc ts

A c t iv i t y
Changes

Forco
Account

Mfg
Branch

Space
R e n ta l

T o ta l 
V A

8 CONSTRUCTION 0. 0. 0. SO. 0. 0. 90.
9 FOOD *  TOBACCO 0. 1. 0. 0. -0 . 0. 1.

10 TEXTILES! EXC. KNITS 0. 13. 0. 0. -0 . 0. 13.
12 APPAREL* HOUSEHOLD TEXTILE8 0. 7. 0. 0. H). 0. 7.
13 PAPER 9321. 0. 0. 0. -244. 0. 9077.
14 PRINTING *  PUBLISHING 0. 78. 0. 0. -1 . 0. 77.
16 OTHER CHEMICALS 0. 37. 0. 0. -1 . 0. 36.
19 RUBBER PRODUCTS 0. 8. • 0. 0. -0 . 0. 8.
20 PLASTIC PRODUCTS 0. 68. 0. 0. -3 . 0. 69.
22 LUMBER 0. 22. 0. 0. -1 . 0. 31.
23 FURNITURE 0. 3. 0. 0. -0 . 0. a.
24 STONE* CLAY, 0LA88 0. 49. 0. 0. -0 . 0. 44.
28 METAL PRODUCTS 0. 30. 0. 0. -1 . 0. 30.
32 METALWORKINQ MACHINERY 0. 1. 0. 0. -0 . 0. 1.
33 SPECIAL INDUSTRY MACHINERY 0. 1. 0. 0. -0 . 0. 1.
34 MISC MIN-ELECTRICAL MACH. 0. 1. 0. 0. -0 . 0. 1.
39 C0MPUTER8 0. 31. 0. 0. -8 . 0. 34.
36 OTHER OFFICE EQUIPMENT 0. 9. 0. 0. -1 . 0. 4.
37 SERVICE INDUSTRY MACHINERY 0. 1. 0. 0. -0 . 0. 1.
38 COMMUNIC EQ. ELECTRONIC COMP 0. 20. 0. 0. -0 . 0. 30.
41 MISC ELECTRICAL EO 0. 2. 0. 0. -0 . 0. 3.
47 INSTRUMENTS 0. 43. 0. 0. -2 . 0. 41.
48 MISC. MANUFACTURING 0. 12. 0. 0. -0 . 0. 13.
63 REAL ESTATE 0. 0. 0. 0. 0. 1787. 1787.
74 SCRAPS AND USED 88. 0. 0. 0. 0. 0. 88.
TOTALS 9409. 429. 0. 90. -362. 1787. 11413.

GPO SECTOR 9 PRINTINO AND PUBLISHING

P rim a ry Secondary A c t iv i t y F o re * Mfg 8pace T o ta l
P ro d u c t S ecto r P roduc ts P roduc ts Changes Account Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 0. 16. 0. 0. 16.
10 TEXTILE8. EXC. KNITS 0. 4. 0. 0. -0 . 0. 4.
12 APPAREL. H0U8EH0LD TEXTILE8 0. 1. 0. 0. -0 . 0. 1.
13 PAPER 0. 67. 0. 0. -3 . 0. 69.
14 PRINTING fc PUBLISHING 13812. 0. 0. 0. -199. 0. 13693.
16 OTHER CHEMICALS 0. 2. 0. 0. -0 . 0. 3.
28 METAL PRODUCTS 0. 17. 0. 0. 0. 17.
32 METALWORKING MACHINERY 0. 1. 0. 0. -0 . 0. 1.
33 SPECIAL INDU8TRY MACHINERY 0. 3. 0. 0. -0 . 0. 3.
34 MISC NON-ELECTRICAL MACH. 0. 2. 0. 0. -0 . 0. 1.
36 OTHER OFFICE EQUIPMENT 0. 4. 0. 0. - I . 0. 3.
47 instruments 0. 3. 0. 0. -0 . 0. 3.
48 MISC. MANUFACTURING 0. 9. 0. 0. —0. 0. 9.
63 REAL ESTATE 0. 0. 0. 0. 0. 799. 799.
74 SCRAPS AND USED 132. 0. 0. 0. 0. 0. 133.
TOTALS 13944. 112. 0. 16. -163. 799. 14708.



(

QPO SECTOR 10 CHEMICAL AND ALLIED PRQDUCT8

P rim ary 8ocondary A c t iv i t y F o re * M*b 8pac» T o ta l
P ro d u c t 8 « c to r P ro d u c t* P roduc ts Changes Account Branch R e n ta l V A

6 CRUDE PETROLEUM 0. 5. 0. 0. 0. 0. 5.
0 CONSTRUCTION 0. 0. 0. 118. 0. 0. 118.
9 FOOD l i  TOBACCO 0. 45. 0. 0. -1 . 0. 43.

10 TEXTILE8. EXC. KNIT8 0. 133. 0. 0. -1 . 0. 132.
12 APPAREL. HOUSEHOLD TEXTILES 0. 7. 0. 0. -0 . 0. 7.
13 PAPER 0. 11. 0. 0. -0 . O. 11.
14 PRINTING fc PUBLI8HINQ 0. 3. 0. 0. -0 . 0. 3.
15 AGRICULTURAL FERTILIZERS 1612. 0. 0. 0. —16. 0. 1596.
16 OTHER CHEMICALS 20081. 0. >23. 0. -362. 0. 19696.
17 PETROLEUM REFINING 0. 16. 0. 0. -1 . 0. 15.
19 RUBBER PRODUCTS 0. 10. 0. 0. -0 . 0. 10.
20 PLA8TIC PRQDUCT8 0. 211. 0. 0. -8 . 0. 203.
24 8TONE. CLAY. QLA88 0. 26. 0. 0. -0 . 0. 26.
29 FERROUS METAL8 0. 2. - 0. 0. -0 . 0. 2.
27 OTHER N0NFERRQU8 METALS 0. 7. 0. 0. -0 . 0. 7.
28 METAL PR0DUCT8 0. 6. 0. 0. -0 . 0. 5.
32 METALUORKINO MACHINERY 0. 1. 0. 0. -0 . 0. 1.
33 SPECIAL INDUSTRY MACHINERY 0. 2. 0. 0. -0 . 0. 2.
34 MISC NON-ELECTRICAL MACH. 0. 10. 0. 0. -0 . 0. 10.
37 SERVICE INDUSTRY MACHINERY 0. 2. 0. 0. -0 . 0. 1.
39 ELEC INDL APP Sc DISTRIB EQ 0. 2. 0. 0. -0 . 0. 1.
40 HOUSEHOLD APPLIANCE8 0. 1. 0. 0. -0 . 0. 1.
43 MOTOR VEHICLES 0. 0. 0. 0. -0 . 0. 0.
47 INSTRUMFNT8 0. 92. 0. 0. -9 . 0. 87.
48 MISC. MANUFACTURING 0. 12. 0. 0. -0 . 0. 12.
TOTALS 21693. 604. -23. 118. -396. 0. 21996.

GPO SECTOR 11 PETROLEUM AND RELATED INDU8TRIE8

P rim ary Secondary A c t iv i t y F o re * Mfg 8paco T o ta l
P ro d u c t S ec to r P roducts P roduc ts Changes Account Branch R o n ta l V A

7 NEW-METALLIC MINING 0. 17. 0. 0. 0. 0. 17.
8 CONSTRUCTION 0. 0. 0. 37. 0. 0. 37.
9 FOOD l i  TOBACCO 0. 1. 0. 0. -0 . 0. 1.

10 TEXTILES, EXC. KNITS 0. 0. 0. 0. -0 . 0. 0.
12 APPAREL. HOUSEHOLD TEXTILES 0. 0. 0. 0. -0 . 0. 0.
13 PAPER 0. 2. 0. 0. -0 . 0. 2.
15 AGRICULTURAL FERTILIZERS 0. 11. 0. 0. -0 . 0. 11.
16 OTHER CHEMICALS 0. 40. 0. 0. -1 . 0. 39.
17 PETROLEUM REFINING 7913. 0. 0. 0. -633. 0. 7280.
19 RUBBER PRODUCTS 0. 0. 0. 0. -0 . 0. 0.
20 PLASTIC PRODUCTS 0. 6. 0. 0. —0. 0. 6.
24 STONE, CLAY. 0LAS8 0. 23. 0. 0. -0 . 0. 23.
28 METAL PR0DUCT8 0. 0. 0. 0. -0 . 0. 0.
78 NIPA STATISTICAL DISCREPANCY -80 . 0. 0. 0. 0. 0. -80 .
TOTALS 7833. 101. 0. 37. -634. 0. 7337.



OPO SECTOR 12 RUBBER <i MISC. PLASTIC PRODUCTS

P ro d u c t B a c to r
P r in a rg Secondary A c t iv i t y F o re * Mfg Space T o ta l
P ro d u c ts P ro d u c ts C bangis A ccount Branch R a n ta l V A

B CONSTRUCTION 0. 0. 0. 29. 0. 0. 29.
9 FOOD *  TOBACCO 0. 1. 0. 0. -0 . 0. 1.

10 TEXTILES* EXC. KNITS 0. 24. 0. 0. -0 . 0. 24.
11 KNITTING 0. 2. 0. 0. -0 . 0. 2.
12 APPAREL* HOUSEHOLD TEXTILES 0. 19. 0. 0. -0 . 0. 19.
13 PAPER 0. 19. 0. 0. -0 . 0. 19.
14 PRINTING fc PUBLISHING 0. 9. 0. 0. -0 . 0. 9.
16 OTHER CHEMICALS 0. 104. 0. 0. -2 . 0. 102.
17 PETROLEUM REFININO 0. 1. 0. 0. -0 . 0. 1.
19 RUBBER PRODUCTS 4607. 0. 0. 0. -28 . 0. 4979.
20 PLA8TIC PRODUCTS 4967. 0. 0. 0. -183. 0. 4384.
21 SHOES AND LEATHER 0. 6. 0. 0. -0 . 0. 6.
22 LUMBER 0. 2. 0. 0. -0 . 0. 2.
23 FURNITURE 0. IS. 0. 0. -1 . 0. 18.
24 8T0NE* CLAY* 0LA88 0. 49. 0. 0. -0 . 0. 48.
27 OTHER N0NFERR0U8 METALS 0. 2. 0. 0. -0 . 0. 2.
28 METAL PR0DUCT8 0. 33. 0. 0. -1 . 0. 33.
31 C0N8TR* MINING* OILFIELD EQ 0. 3. 0. 0. -0 . 0. 3.
32 METALWORKING MACHINERY 0. 48. 0. 0. -1 . 0. 47.
33 SPECIAL INDUSTRY MACHINERY 0. 12. 0. 0. -0 . 0. 12.
41 HI8C ELECTRICAL EQ 0. 2. 0. 0. -0 . 0. 2.
42 TV SET8* RADIOS* PHONOGRAPHS 0. 1. 0. 0. -0 . 0. 0.
43 MOTOR VEHICLES 0. 16. 0. 0. -1 . 0. 19.
44 AEROSPACE 0. 12. 0. 0. -0 . 0. 12.
46 OTHER TRANSP. EQUIP. 0. 3. 0. 0. “ 0. 0. 2.
47 INSTRUMENTS 0. 3. 0. 0. -0 . 0. 3.
48 MI8C. MANUFACTURING 0. 27. 0. o. -0 . 0. 27.
TOTALS 9174. 412. 0. 29. -218. 0. 9393.

OPO SECTOR 13 LEATHER AND LEATHER PRODUCTS

P rim a ry Bacondary A c t iv i t y Fore a Mfg 8paca T o ta l
P ro d u c t B o c to r P ro d u c ts P ro d u c ts Changas A ccount Branch R a n ta l V A

8 CONSTRUCTION 0. 0. 0. 3. 0. 0. 3.
10 TEXTILE8# EXC. KNITS 0. 1. 0. 0. -0 . 0. 1.
12 APPAREL* HOUSEHOLD TEXTILE8 0. 8. 0. 0. -0 . 0. 8.
14 PRINTING It PUBLISHING 0. 1. 0. 0. -0 . 0. 1.
16 OTHER CHEM1CAL8 0. 1. 0. 0. -0 . 0. 1.
19 RUBBER PRODUCTS 0. 1. 0. 0. -0 . 0. 1.
20 PLA8TXC PRODUCTS 0. 2. 0. 0. -0 . 0. 2.
21 SHOES AND LEATHER 2402. 0. 0. 0. -110. 0. 2292.
24 STONE* CLAY* 0LAS8 0. 1. 0. 0. -0 . 0. 1.
47 INSTRUMENTS 0. 1. 0. 0. —0. 0. 1.
48 MISC. MANUFACTURING 0. 4. 0. 0. -0 . 0. 4.
78 NIPA 8TATI8TICAL DISCREPANCY -117. 0. 0. 0. 0. 0. -117.
T0TAL8 2289. 20. 0. 3. -110. 0. 2198.
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( GPO 8ECT0R 14 LIMBER fc MOOD PRODUCTS. EX FURN

P rim ary Secondary A c t iv i t y F o re* Mfg Space T o ta l
P rod uc t S octo r P roducts P roduc ts Changss Account Brancb R e n ta l V A

y 8 CONSTRUCTION 0. 0. 0. 43. 0. 0. 43.
13 PAPER 0. 11. 0. 0. -0 . 0. 11.
16 OTHER CHEMICALS 0. 3. 0. 0. -0 . 0. 2.

> 30 PLASTIC PRODUCTS 0. 10. 0. 0. -0 . 0. 10.
29 LUMBER 8963. 0. 0. 0. -314. 0. 8748.
S3 FURNITURE 0. 33. 0. 0. -1 . 0. S4.

V 34 STONE. CLAY. CLASS 0. 3. 0. 0. -0 . 0. 3.
S3 FERROUS METALS 0. 3. 0. 0. -0 . 0. 3.
sa METAL PRODUCTS 0. 33. 0. 0. -0 . 0. 33.

(' 43 MOTOR VEHICLES 0. 3. 0. 0. -0 . 0. 2.
46 OTHER TRANSP. EQUIP. 0. 3. 0. 0. -0 . 0. 3.
48 MISC. MANUFACTURING 0. 3. 0. 0. “ 0. 0. 3.

( 63 REAL ESTATE 0. 0. 0. 0. 0. 731. 731.
TOTALS 8963. 84. 0. 43. • -317. 731. 9623.

1 *■«
GPO SECTOR 13 FURNITURE AND FIXTURE8

( P rim ary Secondary A c t iv i t y F o re* Mfg 8pac« T o ta l
P ro d u c t S octo r P roducts P roduc ts Changes Account Branch R o n ta l V A

a CONSTRUCTION 0. 0. 0. 33. 0. 0. 23.
10 TEXTILES. EXC. KNITS 0. 3. 0. 0. -0 . 0. 3.
is APPAREL. HOUSEHOLD TEXTILES 0. 3. 0. 0. -0 . 0. 3.
13 PAPER 0. 1. 0. 0. -O. 0. 1.

( 14 PRINTING *  PUBLISHING 0. 3. 0. 0. -0 . 0. 3.
19 RUBBER PR0DUCT8 0. 3. 0. 0. -0 . 0. 3.
20 PLASTIC PR0DUCT8 0. S3. 0. 0. -1 . 0. 31.

V SS LUMBER 0. 31. 0. 0. -0 . 0. SO.
S3 FURNITURE 4634. 0. 0. 0. -139. 0. 4303.
84 8T0NE. CLAY, GLA88 0. 19. 0. 0. -0 . 0. 19.
38 METAL PRODUCTS 0. 14. 0. 0. -O. 0. 14.
30 AGRICULTURAL MACHINERY 0. 0. 0. 0. -O. 0. 0.
31 C0N8TR. MININO. OILFIELD EQ 0. 1. 0. 0. -0 . 0. 1.

fc. 33 METALWORKING MACHINERY 0. 3. 0. 0. -0 . 0. S.
34 MISC NON-ELECTRICAL MACH. 0. 4. 0. 0. -0 . 0. 3.
33 COMPUTERS 0. 1. 0. 0. -0 . 0. 1.

1 37 SERVICE INDUSTRY MACHINERY 0. 3. 0. 0. -1 . 0. 3.
38 COMMUNIC EQ. ELECTRONIC COMP 0. 1. 0. 0. -0 . 0. 1.
39 ELEC INUL APP *  DISTRIB EQ 0. 1. 0. 0. -O. 0. 1.
40 HOUSEHOLD APPLIANCES 0. 9. 0. 0. -0 . 0. 9.
41 MISC ELECTRICAL EQ 0. 3. 0. 0. -0 . 0. 3.
43 TV SET8.RADIOS. PHONOGRAPHS 0. 0. 0. 0. -0 . 0. 0.

' 43 MOTOR VEHICLES 0. 1. 0. 0. -0 . 0. 1.
44 AEROSPACE 0. 3. 0. 0. -0 . 0. 3.
47 INSTRUMENTS 0. 9. 0. 0. -0 . 0. 9.
48 MISC. manufacturing 0. 13. 0. 0. -0 . 0. 13.
TOTALS 4634. 137. 0. 33. —132. 0. 4663.

O '
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OPO SECTOR 16 STONE. CLAY. *  CLASS PRODUCTS

P ro d u c t S acto r
P rim ary
P ro d u c t*

Secondary
P rod uc ts

A c t iv i t y
Changas

Force
Account

M#g
Branch

Bpaca
R a n ta l

T o ta l 
V A

7 NON-METALLIC MINING 0. 83. 0. 0. 0. 0. 89.
8 CONSTRUCTION 0. 0. 0. 89. 0. 0. B9.

10 TEXTILF8. EXC. KNXT8 0. 4. 0. 0. -0 . 0. 4.
13 PAPER 0. 9. 0. 0. “ 0. 0. 9.
14 PRINTING fc PUBLISHING 0. 0. 0. 0. -0 . 0. 0.
16 OTHER CHEM1CAL8 0. 9. 0. 0. -0 . 0. 9.
17 PETROLEUM REFINING 0. 8. 0. 0. -1 . 0. 7.
19 RUBBER PRODUCTS 0. 10. 0. 0. -0 . 0. 10.
20 PLASTIC PR0DUCT8 0. 21. 0. 0. -1 . 0. 20.
21 6H0E8 AND LEATHER 0. 1. 0. 0. -0 . 0. 1.
29 LUMBER 0. 3. 0. 0. -0 . 0. 2.
24 STONE, CLAY. GLASS 9891. 0. 0. 0. -97 . 0. 9794.
29 FERR0U8 METAL8 0. 6. 0. 0. -0 . 0. 6.
28 METAL PRODUCTS 0. 20. 0. 0. -O. 0. 20.
30 AGRICULTURAL MACHINERY 0. 1. 0. 0. -0 . 0. 1.
32 METALWORKI NO MACHINERY 0. 9. 0. 0. -0 . 0. 9.
34 HI8C NON-ELECTRICAL MACH. 0. 12. 0. 0. -O. 0. 11.
40 HOUSEHOLD APPLIANCE8 0. 7. 0. 0. -0 . 0. 6.
41 MI8C ELECTRICAL EO 0. 11. 0. 0. -1 . 0. 9.
43 MOTOR VEHICLES 0. 2. 0. 0. -0 . 0. 2.
44 AEROSPACE 0. 3. 0. 0. -0 . 0. 3.
47 INSTRUMENTS 0. 4. 0. 0. “ 0. 0. 4.
48 MISC. MANUFACTURING 0. 0. 0. 0. -0 . 0. 0.
TOTALS 9891. 220. 0. 89. -101. 0. 10099.

I
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GPO SECTOR 17 PRIMARY METAL INDUSTRIES

P ro d u c t See tor
P ria w ry
P roducts

8ocondary
P roduc ts

A c t iv i t y
Changes

F orco
Account

Mfg
Branch

8paco
R e n ta l

T o ta l 
V A

8 CONSTRUCTION 0. 0. 0. 337. 0. 0. 337.
13 PAPER 0. 4. 0. • 0. -0 . 0. 4.
14 PRINTINQ *  PUBLISHING 0. 9. 0. 0. -0 . 0. 9.
19 AGRICULTURAL FERTILIZERS 0. 14. 0. 0. -0 . 0. 13.
16 OTHER CHEMICALS 0. 70. 23. 0. -1 . 0. 92.
17 PETROLEUM REFINING 0. 1. 0. 0. -0 . 0. 1.
20 PLASTIC PRODUCTS 0. 19. 0. 0. -1 . 0. 14.
23 FURNITURE 0. 4. 0. 0. -0 . 0. 3.
24 STONE. CLAY, GLASS 0. 8. 0. 0. -O. 0. 8.
29 FERROUS METALS 14096. 0. 0. 0. -299. 0. 13797.
26 COPPER 944. 0. 0. 0. -336. 0. 609.
27 OTHER NONFERROUS METALS 4379. 0. 0. 0. —126. 0. 4249.
28 METAL PRQDUCT8 0. 979. 0. 0. -10 . 0. 969.
30 AGRICULTURAL MACHINERY 0. 7. 0. 0. -0 . 0. 6.
31 CONSTR. MINING. OILFIELD EQ 0. 2. 0. 0. -0 . 0. 2.
32 METALWORKING MACHINERY 0. 99. 0. 0. -1 . 0. 98.
33 8PECIAL INDUSTRY MACHINERY 0. 19. 0. 0. -0 . 0. 19.
34 MISC NON-ELECTRICAL MACH. 0. 92. 0. 0. -1 . 0. 92.
36 OTHER OFFICE EQUIPMENT 0. 6. 0. 0. -1 . 0. 9.
37 SERVICE INDU8TRY MACHINERY 0. 9. 0. 0. -1 . 0. 4.
38 COMMUNIC EQ. ELECTRONIC COMP 0. 20. 0. 0. -0 . 0. 20.
39 ELEC INOL APP t  DISTRIB EQ 0. 2. 0. 0. —0. 0. 2.
41 MISC ELECTRICAL EQ 0. 36. 0. 0. -4 . 0. 32.
43 MOTOR VEHICLES 0. 34. 0. 0. -1 . 0. 32.
44 AEROSPACE 0. 9. 0. 0. -0 . 0. 9.
46 OTHER TKANSP. EQUIP. 0. 4. 0. 0. -0 . 0. 3.
47 INSTRUMENTS 0. 1. 0. 0. -0 . 0. 1.
48 MISC. MANUFACTURING 0. 2. 0. 0. —0. 0. 2.
57 GAS UTILITY 0. 8. 0. 0. 0. 0. 8.
63 REAL ESTATE 0. 0. 0. 0. 0. 1246. 1246.
74 8CRAP8 AND USED 371. 0. 0. 0. 0. 0. 371.
TOTALS 19746. 999. 23. 337. -744. 1246. 21967.

I



GPO SECTOR 18 METAL PRODUCTS

P rim ary Secondary A c t iv i t y Forco Mffl Space T o ta l
P rod uc t 8 o c to r P ro d u c t* P roducts Changes Account Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 90. 96. 0. 0. 186.
12 APPAREL. HOUSEHOLD TEXTILES 0. 11. 0. 0. -0 . 0. 11.
13 PAPER 0. 32. 0. 0. -1 . 0. 31.
14 PRINTINO V PUBLISHINO 0. 24. 0. 0. -0 . 0. 24.
16 OTHER CHEMICALS 0. 19. 0. 0. -O. 0. 19.
19 RUBBER PR0DUCT8 0. 1. 0. 0. -0 . 0. 1.
SO PLASTIC PR0DUCT8 0. 43. 0. 0. -2 . 0. 41.
29 LUMBER 0. 8. 0. 0. -0 . 0. 8.
23 FURNITURE 0. 46. 0. 0. -1 . 0. 49.
24 BTONE, CLAY, CLASS 0. 13. 0. 0. -0 . 0. 13.
25 FERR0U8 METALS 0. 46 0. 0. -1 . 0. 49.
26 COPPER 0. 1. 0. 0. -0 . 0. 0.
27 OTHER N0NFERR0U8 METALS 0. 10. 0. 0. -0 . 0. 10.
28 METAL PRODUCTS 19909. 0. 0. 0. -349. 0. 19996.
29 ENGINES AND TURBINES 0. 14. 0. 0. -0 . 0. 14.
30 AGRICULTURAL MACHINERY 0. 16. 0. 0. -O. 0. 19.
31 CONSTR. MINING, OILFIELD EQ 0. 33. 0. 0. -2 . 0. 31.
32 METALWORKING MACHINERY 0. 217. 0. 0. -3 . 0. 213.
33 SPECIAL INDUSTRY MACHINERY 0. 49. 0. 0. -1 . 0. 44.
34 MISC NON-ELECTRICAL MACH. 0. 129. 0. 0. -2 . 0. 124.
39 C0MPUTER8 0. 9. 0. 0. - I . 0. 4.
36 01HER OFFICE EQUIPMENT 0. 2. 0. 0. -0 . 0. 1.
37 SERVICE INDUSTRY MACHINERY 0. 49. 0. 0. -10 . 0. 39.
38 CQMMUNIC EQ, ELECTRONIC COMP 0. 43. 0. 0. -1 . 0. 42.
39 ELEC INDL APP *  DISTRIB EQ 0. 17. 0. 0. -O. 0. 17.
40 HOUSEHOLD APPLIANCES 0. 49. 0. 0. -1 . 0. 49.
41 MISC ELECTRICAL EQ 0. 24. 0. 0. -3 . 0. 21.
43 MOTOR VEHICLE8 0. 41. 0. 0. -1 . 0. 40.
41 AEROSPACE 0. 33. 0. 0. -0 . 0. 33.
46 OTHER TRANSP. EQUIP. 0. 11. 0. 0. -1 . 0. 10.
47 INSTRUMFNTS 0. 42. 0. 0. -2 . 0. 39.
48 MI8C. MANUFACTURING 0. 27. 0. 0. -0 . 0. 27.
74 SCRAP8 AND USED 308. o: 0. 0. 0. 0. 308.
TOTALS 20213. 1044. 90. 96. -384. 0. 21099.



OPO 8ECT0R 19 TRANS EQ ♦ ORD EX MOTOR VEH

P ro d u c t S octo r
P rim a ry
P ro d u c t*

8ocondary
P roducts

A c t iv i t y
C h tn g tt

For co 
Account

Mfg
Branch

Bpaco
R o n ta l

T o ta l 
V A

8 CONSTRUCTION 0. 0. 0. 40. 0. 0. 40.
12 APPAREL. HOUSEHOLD TEXTILES 0. 3. 0. 0. -0 . 0. 3.
14 PRINTING *  PUBLISHING 0. 0. 0. 0. -0 . 0. 0.
20 PLASTIC PR0DUCT8 0. 14. 0. 0. -1 . 0. 13.
29 LUMBER 0. 9. 0. 0. -0 . 0. 9.
23 FURNITURE 0. 9. 0. 0. -0 . 0. 9.
24 STONE. CLAY, GLASS 0. 1. 0. 0. -0 . 0. 1.
25 FERROUS METALS 0. 10. 0. 0. -0 . 0. 9.
27 OTHER N0NFERR0U8 METAL8 0. 0. 0. 0. -0 . 0. 0.
28 METAL PRODUCTS 0. 73. 0. 0. -1 . 0. 72.
29 ENGINES AND TURBINES 0. 104. 0. 0. -2 . 0. 102.
30 AGRICULTURAL MACHINERY 0. 22. 0. 0. -1 . 0. 22.
31 C0N8TR. MINING. OILFIELD EQ 0. 41. 0. 0. -2 . 0. 39.
32 METALWORKING MACHINERY 0. 9. 0. 0. -0 . 0. 9.
33 SPECIAL INDUSTRY MACHINERY 0. 22. 0. 0. -0 . 0. 22.
34 MISC NON-ELECTRICAL MACH. 0. 61. 0. 0. -1 . O. 60.
39 COMPUTERS 0. 3. 0. 0. -1 . 0. 2.
37 SERVICE INDUSTRY MACHINERY 0. 7. 0. 0. -2 . 0. 6.
38 COMMUNIC EQ. ELECTRONIC COMP 0. 91. 0. 0. -2 . 0. 89.
39 ELEC INDL APP It DISTRIB EQ 0. 44. 0. 0. -0 . 0. 43.
41 MI8C ELECTRICAL EQ 0. 0. 0. 0. -0 . 0. 0-
43 MOTOR VEHICLES 0. 39. 0. 0. -1 . 0. 33.
44 AEROSPACE 9869. 0. 0. 0. -24 . 0. 9849.
49 6HIP8. BOATS 2022. 0. -38 . 0. -9 . 0. 1979.
46 OTHER TRANS’ . EQUIP. 1639. 0. -46 . 0. -126. 0. 1467.
47 INBTRUTCNTS 0. 92. 0. 0. -3 . 0. 49.
48 MISC. MANUFACTURING 0. 6. 0. 0. -0 . 0. 6.
74 8CRAPS AND USED 41. 0. 0. 0. 0. 0. 41.
TOTALS 13971. 606. -84. 40. -172. 0. 13961.



OPO SECTOR 20 MACHINERY. EXCEPT ELECTRICAL

P r iM r y Secondary A c t iv i t y Forco Mfg 8pace T o ta l
P ro d u c t S ecto r P roducts P roduc ts C h«ngn Account Branch R e n ta l V A

a CONSTRUCTION 0. 0. 9. 109. 0. 0. 118.
12 APPAREL. HOUSEHOLD TEXTILES 0. 2. 0. 0. -0 . 0. 2.
13 PAPER 0. 9. 0. 0. -0 . 0. 9.
16 OTHER CHEMICAL8 0. 16. 0. 0. -0 . 0. 16.
19 RUBBER PROOUCT8 0. 9. 0. 0. -0 . 0. 9.
20 PLASTIC PR0DUCT8 0. 20. 0. 0. -1 . 0. 20.
29 LUMBER 0. 2. 0: 0. -0 . 0. 2.
23 FURNITURE 0. 13. 0. 0. -0 . 0. 13.
24 8T0NE. CLAY, 0LAS8 0. 32. 0. 0. -0 . 0. 32.
29 FERROUS METALS 0. 123. 0. 0. -2 . 0. 120.
26 COPPER 0. 3. 0. 0. -1 . 0. 2.
27 OTHER N0NFERR0U8 METALS 0. 8. 0. 0. -0 . 0. 8.
28 METAL PRODUCTS 0. 378. 0. 0. -7 . 0. 371.
29 ENGINES AND TURBINES 2448. 0. 0. 0. -94 . 0. 2394.
30 AGRICULTURAL MACHINERY 2329. 0. 0. 0. -74 . 0. 2291.
31 C0N8TR, MINING. OILFIELD EG 3917. 0. 0. 0. -171. 0. 3349.
32 METALWORKING MACHINERY 4180. 0. 0. 0. -69. 0. 4114.
33 8PECIAL INDUSTRY MACHINERY 2963. 0. 0. 0. -98 . 0. 2909.
34 MISC NON-ELECTRICAL MACH. 7231. 0. -39. 0. -99. 0. 7101.
39 COMPUTERS 2789. 0. 0. 0. -682. 0. 2107.
36 OTHER OFFICE EQUIPMENT 611. 0. 0. 0. -142. 0. 470.
37 SERVICE INDUSTRY MACHINERY 3279. 0. 0. 0. -672. 0. 2608.
38 COmUNIC EQ. ELECTRONIC COMP 0. 204. 0. 0. -4 . 0. 199.
39 ELEC INDL APP fc DISTRIB EQ 0. 110. 0. 0. -1 . 0. 109.
40 HOUSEHOLD APPLIANCES 0. 212. 0. 0. -2 . 0. 210.
41 MISC ELECTRICAL EQ 0. 94. 0. 0. -6 . 0. 48.
43 MOTOR VEHICLES 0. 269. 0. 0. -10. 0. 299.
44 AER08PACE 0. 39. 0. 0. -0 . 0. 39.
49 SHIPS, BOATS 0. 9. 0. 0. -0 . 0. 9.
46 OTHER TRANSP. EQUIP. 0. 47. 0. 0. -3 . 0. 44.
47 IN8TRUTCNT8 0. 63. 0. 0. -3 . 0. 60.
48 MI8C. MANUFACTURING 0. 42. 0. 0. -0 . 0. 42.
63 REAL ESTATE 0. 0. ■ 0. 0. 0. 1876. 1876.
74 SCRAPS AND USED 23. 0. 0. 0. 0. 0. 23.
TOTALS 29366. 1692. -26 . 109. -2099. 1876. 30922.
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GPO SECTOR 21 ELECTRICAL MACHINERY

( - P rim ary Secondary A c t iv i t y F o re * N f ■ Space T o ta l
P ro d u c t S ec to r P ro d u c t* P roduc ts Change* A ccount Branch R o n ta l V A

a CONSTRUCTION 0. 0. 0. 91. 0. 0. 91.I 10 TEXTILES. EXC. KNIT8 0. 2. 0. 0. -0 . 0. 2.
13 PAPER 0. 2. 0. 0. -0 . 0. 2.

. 14 PRINTING t i PUBLISHING 0. 0. 0. 0. -0 . 0. 0.K 16 OTHER CHEMICAL8 0. 13. 0. 0. -0 . 0. 13.
SO PLASTIC PRODUCTS 0. 22. 0. 0. -1 . 0. 21.
23 FURNITURE 0. 12. 0. 0. -0 . 0. 12.( 24 BTQNEi CLAY. GLA88 0. 16. 0. 0. -0 . 0. 16.
29 FERROUS METALS 0. 43. 0. 0. -1 . 0. 42.

i 26 COPPER 0. 6. 0. 0. -2 . 0. 4.
27 OTHER NONFERROUS METALS 0. 91. 0. 0. -1 . 0. 90.

1 28 METAL PRODUCTS 0. 196. 0. 0. -3 . 0. 193.
29 ENGINE8 AND TURBINES 0. 19. 0. 0. -0 . 0. 19.
32 METALWORKING MACHINERY 0. 33. 0. 0. -1 . 0. 32.
33 SPECIAL INDUSTRY MACHINERY 0. 96 0. 0. -1 . 0. 99.

(
34. MI8C NON-ELECTRICAL MACH. 0. 81. 0. 0. -1 . 0. 80.
39 COMPUTERS 0. 203. 0. 0. -90 . 0. 193.
36 OTHER OFFICE EQUIPMENT 0. 9. 0. 0. -1 . 0. 4.
37 SERVICE INDUSTRY MACHINERY - 0. 169. 0. 0. -34 . 0. 131.( 38 CQMMUNIC EQ. ELECTRONIC COW* 10993. 0. 0. 0. -226. 0. 10367.
39 ELEC INUL APP & DISTRIB EQ 9042. 0. 0. 0. -42 . 0. 9001.
40 HOUSEHOLD APPLIANCE8 2632. 0. 0. 0. -31 . 0. 2601.
41 MI8C ELECTRICAL EQ 4300. 0. 0. 0. -499. 0. 3849.
42 TV SETS.RADIOS. PHONOGRAPHS 1193. 0. 0. 0. -348. 0. 804.
43 MOTOR VEHICLES 0. 101. 0. 0. -4 . 0. 97.
44 AEROSPACE 0. 94. 0. 0. -0 . 0. 94.
46 OTHER TRANSP. EQUIP. 0. 4. 0. 0. -0 . 0. 4.

1
47 INSTRUMENTS 0. 199. 0. 0. -11 . 0. 188.
48 MISC. MANUFACTURING 0. 18. 0. 0. -0 . 0. 18.
63 REAL ESTATE 0. 0. 0. 0. 0. 1898. 1898.
74 SCRAPS AND USED 92. 0. 0. 0. 0. 0. 92.I TOTALS 23812. 1301. 0. 91. -1213. 1898. 29849.
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OPO SECTOR 22 MOTOR VEHICLES AND EQUIPMENT

P rim ary Secondary A c t iv i t y Forco Hfg Bpaca T o ta l
P rod uc t S ecto r P roducts P roduc ts Changes Account Branch R o n ta l V A

8 CONSTRUCTION 0. 0. 0. 90. 0. 0. 90.
12 APPAREL. HOUSEHOLD TEXTILES 0. 9. 0. 0. -0 . 0. 9.
16 OTHER CHEMICALS 0. 2. 0. 0. -0 . 0. 2.
19 RUBBER PR0DUCT8 0. 4. 0. 0. -0 . 0. 4.
20 PLASTIC PRODUCTS 0. 0. 0. 0. -0 . 0. 0.
22 LUMBER 0. 2. 0. 0. • -0 . 0. 2.
23 FURNITURE 0. 1. 0. 0. -o . 0. 1.
24 STONE. CLAY. GLASS 0. 7. 0. 0. -0 . 0. 7.
23 FERROUS METALS 0. 67. 0. 0. -1 . 0. 66.
26 COPPER 0. 1. 0. 0. -0 . 0. 0.
27 OTHER NONFERROUS METALS 0. 10. 0. 0. -0 . 0. 9.
28 METAL PRODUCTS 0. 173. 0. 0. -3 . 0. 172.
29 ENGINES AND TURBINES 0. 37. 0. 0. -1 . 0. 36.
30 AGRICULTURAL MACHINERY 0. 30. 0. 0. -1 . 0. 29.
31 CONSTR. MINING, OILFIELD EG 0. 13. 0. 0. -1 . 0. 13.
32 METALWORKING MACHINERY 0. 40. 0. 0. -1 . 0. 39.
34 MISC NON-ELECTRICAL • MACH. 0. 40. 0. 0. -1 . 0. 40.
33 COMPUTERS 0. 1. 0. 0. -0 . * 0. 1.
37 SERVICE INDUSTRY MACHINERY 0. 22. 0. 0. -4 . 0. 17.
38 COMMUNIC EQ, ELECTRONIC COMP 0. 40. 0. 0. -1 . 0. 40.
39 ELEC INDL APP *  DI8TRIB EQ 0. 43. 0. 0. -0 . 0. 44.
40 HOUSEHOLD APPLIANCES 0. 13. 0. 0. -0 . 0. 19.
41 MISC ELECTRICAL EQ 0. 101. 0. 0. -1 1 . 0. 90.
42 TV 8ET8. RADIOS. PHONOORAPH8 0. 1. 0. 0. -0 . 0. 0.
43 MOTOR VEHICLES 20628. 0. -332. 0. -792. 0. 19924.
44 AEROSPACE 0. 7. 0. 0. -O. 0. 7.
43 BHIP8. BOATS 0. 0. 0. 0. -0 . 0. 0.
46 OTHER TRAN8P. EQUIP. 0. 30. 0. 0. -2 . 0. 28.
47 INSTRUMENTS 0. 41. 0. 0. -2 . o. 38.
48 MISC. MANUFACTURING 0. 1. 0. 0. -0 . 0. 1.
63 REAL ESTATE 0. 0. 0. 0. 0. 2328. 2328.
74 8CRAP8 AND USED 144. 0. 0. 0. 0. 0. 144.
T0TAL8 20772. 742. -332. 90. -782. 2328. 22798.



OPO SECTOR 23 INSTRUMENTS AND RELATED PRODUCTS

P rim ary 8acondary A c t iv i t y Forco Mfg 8p«ca T o ta l
P ro d u c t S ac to r P roducts P rod uc ts Changss Account Branch R o n ta l V A

8 CONSTRUCTION 0. 0. 39. 27. 0. 0. 92.
10 TEXTILES. EXC. KNITS 0. 1. 0. 0. -0 . 0. 1.
13 PAPER 0. 33. 0. 0. -1 . 0. 22.
14 PRINTINO *  PUBLISHING 0. 4. 0. 0. -0 . 0. 4.
16 OTHER CHEMICAL8 0. 49. 0. 0. -1 . 0. 48.
19 RUBBER PR00UCT8 0. 4. 0. 0. -0 . 0. 4.
SO PLASTIC PRQDUCT8 0. 18. 0. 0. -1 . 0. 17.
SI 8H0E8 AND LEATHER 0. 3. 0. 0. -O. 0. 2.
33 FURNITURE 0. 13. 0. 0. -0 . 0. 13.
84 8T0NE. CLAY. 0LA88 0. 4. 0. 0. -0 . 0. 4.
38 HETAL PRODUCTS 0. 37. 0. 0. -1 . 0. 36.
31 CQNSTRj MINING* OILFIELD EQ 0. 3. 0. 0. -0 . 0. 3.
38 METALWORKING MACHINERY 0. 19. 0. 0. -0 . 0. 19.
33 SPECIAL INDUSTRY MACHINERY 0. 10. 0. 0. -0 . 0. 10.
34 MISC NON-ELECTRICAL MACH. 0. 13. 0. 0. -0 . 0. 13.
39 COMPUTERS 0. 9. 0. 0. -1 . 0. 4.
36 OTHER OFFICE EQUIPMENT 0. 33. 0. 0. -7 . 0. 24.
37 SERVICE INDUSTRY MACHINERY 0. 3. 0. 0. -1 . 0. 2.
38 COMMUNIC EQ. ELECTRONIC COMP 0. 63. 0. 0. -1 . 0. 62.
39 ELEC INDL APP It DISTRIB EQ 0. 41. 0. 0. -0 . 0. 40.
40 HOUSEHOLD APPLIANCES 0. 3. 0. 0. -0 . 0. 3.
41 MI8C ELECTRICAL EQ 0. 49. 0. 0. -9 . 0. 44.
42 TV SETS. RADIOS. PHONOGRAPHS 0. 1. 0. 0. -0 . 0. 1.
43 MOTOR VEHICLES 0. 13. 0. 0. -0 . 0. 12.
44 AEROSPACE 0. 16. 0. 0. -0 . 0. 16.
47 INSTRUMENTS 7080. 0. 0. 0. -389. 0. 6696.
48 MISC. MANUFACTURING 0. 8. 0. 0. -0 . 0. 8.
63 REAL E8TATE 0. 0. 0. 0. 0. 947. 947.
TOTALS 7080. 430. 39. 27. -406. 947. 7703.



GPO SECTOR 24 HISC. MANUFACTURING INDUSTRY

P rim a ry Secondary A c t iv i t y F ores Mfg Spaco T o ta l
P ro d u c t S e c to r P ro d u c ts P ro d u c ts Changes A ccoun t Branch R en ta l V A

e CONSTRUCTION 0. 0. 0. 14. 0. 0. 14.
10 TEXTILES. EXC. KNITS 0. 3. 0. 0. —0. 0. 3.
12 APPAREL* HOUSEHOLD TEXTILES 0. 9. 19. 0. -0. 0. 19.
13 PAPER 0. 3. 0. 0. —0. 0. 3.
14 PRINTING PUBLIBHINO 0. 19. 0. 0. -0. 0. 19.
16 OTHER CHEMICALS 0. 28. 0. 0. -1. 0. 28.
19 RUBBER PRODUCTS 0. 14. 0. 0. -0. 0. 14.
20 PLA8TIC PR0DUCTB 0. 49. 0. 0. -2. 0. 47.
21 SHOES AND LEATHER 0. 9. 0. 0. -0. 0. 9.
22 LUMBER 0. 9. 0. 0. -0. 0. 9.
23 FURNITURE 0. 19. 0. 0. -0. 0. 19.
24 STONE. CLAY* 0LA88 0. 16. 0. 0. -0. 0. 16.
29 FERROUS METALS 0. 1. 0. 0. -0. 0. 1.
27 OTHER NONFERROUS METALS 0. 0. 0. 0. -0. 0. 0.
28 METAL PR0DUCT8 0. 29. 0. 0. -0. 0. 24.
32 METALWORKINO MACHINERY 0. 2. 0. 0. -0. 0. 2.
33 SPECIAL INDUSTRY MACHINERY 0. 16. 0. 0. -0. 0. 16.
34 HISC NON-ELECTRICAL MACH. 0. 2. 0. 0. -0. 0. 1.
36 OTHER OFFICE EQUIPMENT 0. 8. 0. 0. -2. 0. 6.
37 SERVICE INDUSTRY MACHINERY 0. 0. 0. 0. -0. 0. 0.
38 COMMUNIC EQ* ELECTRONIC COMP 0. 10. 0. 0. -0. 0. 10.
39 ELEC INDL APP fc DISTRIB EQ 0. 3. 0. 0. -0. 0. 3.
41 MISC ELECTRICAL EQ 0. 7. 0. 0. -1 . 0. 6.
44 AEROSPACE 0. 3. 0. 0. —0. 0. 3.
49 6HIP8* BOATS 0. 2. 0. 0. -0. 0. 2.
46 OTHER TRANSP. EQUIP. 0. 9. 0. 0. -0 . 0. 9.
47 INSTRUMENTS 0. 17. 0. 0. -1. 0. 17.
48 MISC. MANUFACTURINO 4317. 0. -131. 0. -7 . 0. 4179.
63 REAL ESTATE 0. 0. 0. 0. 0. 919. 919.
TOTALS 4317. 264. -116. 14. -19 . 919. 4979.

OPO SECTOR 29 RAILROADS

P rim a ry Secondary A c t iv i t y F orce Mfg Space T o ta l
P ro d u c t S e c to r P ro d u c ts P ro d u c t* Changes A ccoun t Branch R en ta l V A

8 CONSTRUCTION 0. 0. 0. 747. 0. 0. 747.
46 OTHER TRANSP. EQUIP. 0. '  0. 46. 0. 0. 0. 46.
49 RAILROADS 9406. 0. 0. 0. 0. 0. 9406.
90 TRUCKING* HUY PASS TRANSIT 0. 22. 0. 0. 0. 0. 22.
92 AIR TRANSPORT 0. 94. 0. 0. 0. 0. 94.
61 EATING ti DRINKING PLACE8 0. 0. 7. 0. 0. 0. 7.
69 HOTELS) REPAIR8 EXC AUTO 0. 1. 0. 0. 0. 0. 1.
74 SCRAPS AND USED 48. 0. 0. 0. 0. 0. 48.
TOTALS 9494. 76. 93. 747. 0. 0. 10330.

n
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GPO SECTOR 26 AIR TRANSPORTATION
*

P rim a ry Secondary A c t iv i t y F orca Mfg Spaca T o ta l
P ro d u c t 8 a c to r P ro d u c ts P ro d u c ts Changes Account Branch R a n ta l V A

B CONSTRUCTION 0. 0. 0. 24. O. 0. 24.
92 AIR TRANSPORT 7442. 0. 0. 0. 0. 0. 7442.
60 RETAIL TRADE' 0. 0. 71. 0. 0. 0. 71.
61 EATING It DRINKING PLACES 0. 0. 14. 0. 0. 0. 14.
63 REAL ESTATE 0. 0. 0. 0. 0. 469. 469.
69 HOTELS! REPAIRS EXC AUTO 0. 7. 0. 0. 0. 0. 7.
66 BU8INEB8 SERVICES 0. 2. 0. 0. 0. 0. 2.
66 MOVIES AND AMUSEMENTS 0. 0. 7. 0. O. 0. 7.
TOTALS 7442. 9. 93. 24. 0. 469. 8037.

OPO SECTOR 27 TRUCKINO AND OTHER TRANSPORTATION

P rim a ry Secondary A c t iv i t y Forca Mfg Spaca T o ta l
* P ro d u c t 8 a c to r P ro d u c ts P ro d u c ts Changes Account Branch R a n ta l V A
1 AGRICULTURE, FORESTRY. FISHERY 0. 0. 29. 0. 0. 0. 29.e CONSTRUCTION 0. 0. 0. 919. 0. 0. 919.

49 RAILR0AD8 0. 99. 0. o: 0. 0. 99.
90 TRUCKINO. HUY PASS TRANSIT 22301. 0. -2 . 0. 0. 0. 22299.
91 WATER TRANSPORT 2912. 0. -6 . 0. 0. 0. 2906.
92 AIR TRANSPORT 0. 106. 0. 0. 0. 0. 106.
93 PIPELINE 1164. 0. 0. 0. 0. 0. 1164.
94 TRANSPORTAION SERVICES 806. 0. 0. 0. 0. 0. 806.
99 WHOLESALE TRADE 0. 3. 89. 0. 0. 0. 88.
60 RETAIL TRADE 0. 170. 1. 0. 0. 0. 171.
61 EATINO fc DRINKINO PLACES 0. 0. 1. 0. 0. 0. 1.
66 BUSINESS SERVICES 0. 7. 0. 0. 0. 0. 7.
78 NIPA STATISTICAL DISCREPANCY •920. 0. 0. 0. 0. 0. -920.
TOTALS 28263. 341. 110. 919. 0. 0. 27229.

GPO SECTOR 28 C0MMUNCIATI0N8

P rim a ry Secondary A c t iv i t y Forca Mfg Spaca T o ta l
P ro d u c t S a c to r P ro d u c ts P ro d u c ts Changas Account Branch R a n ta l V A

8 CONSTRUCTION 0. 0. 0. 91. 0. 0. 91.
99 COMMUNICATIONS SERVICES 28411. 0. —948. 0. 0. 0. 27863.
63 REAL EBTATE 0. 0. 0. 0. 0. 1427. 1427.
TOTALS 23411. 0. -948. 91. 0. 1427. 29841.

OPO SECTOR 30 ELECTRIC. GA8. AND SANITARY U T IL IT IE S

P rim a ry Secondary A c t iv i t y Forca Mfg Spaca T o ta l
P ro d u c t 8 a c to r P ro d u c ts P ro d u c ts Changas Account Branch R a n ta l V A

6 CRUDE PETROLEUM 0. 19. 0. 0. 0. 0. 19.
8 CONSTRUCTION 0. 0. 0. 2809. 0. 0. 2908.

19 AGRICULTURAL FERTILIZERS 0. 6. 0. 0. -0 . 0. 6.
17 PETROLEUM REFININO O. 1. 0. . 0. -0 . 0. 1.
29 FERROUS METALS 0. 8. 0. 0. -0 . 0. 8.
96 ELECTRIC U T IL IL IT IE S 17B07. 0. 0. 0. 0. 0. 17S07.
97 0A8 U TILITY 7193. 0. 0. 0. 0. 0. 7193.
98 MATER AND SANITATION 1914. 0. 0. 0. 0. 0. 1914.
TOTALS 264‘T4. 30. 0. 2P'>9. -0 . 0. "9313.



OPO SECTOR 31 WHOLESALE AND RETAIL TRADE

P rim a ry Bacondary A c t i v i t y Fores Mfg Space T o ta l
P ro d u c t 8 » c to r P ro d u c ts P ro d u c ts Changes Account Branch R e n ta l V A

1 AGRICULTURE. FORESTRY. FISHERY 0. 0. 98. 0. 0. 0. 98.
8 CONSTRUCTION 0. 0. 0. 79. 0. 0. 79.
9 FOOD & TOBACCO 0. 0. 1867. 0. 1109. 0. 2976.

10 TEXTILES. EXC. KNITS 0. 0. 712. 0. 40. 0. 792.
11 KNITTING 0. 0. 0. 0. 17. 0. 17.
12 APPAREL. HOUSEHOLD TEXTILES 0. 0. 70. 0. 98. 0. 128.
13 PAPER 0. 0. 0. 0. 249. 0. 249.
14 PRINTING <t PUBLISHING 0. 0. 0. 0. 161. 0. 161.
19 AGRICULTURAL FERTILIZERS 0. 0. 0. 0. 16. 0. 16.
16 OTHER CHEMICALS 0. 0. 0. 0. 371. 0. 371.
17 PETROLEUM REFINING 0. 0. 0. 0. 636. 0. 636.
19 RUBBER PRODUCTS 0. 0. 0. 0. 28. 0. 28.
20 PLASTIC PRODUCTS 0. *0. 0. 0. 209. 0. 209.
21 SHOES AND LEATHER 0. 0. 0. 0. 111. 0. 111.
22 LUMBER 0. 0. 0. 0. 216. 0. 216.
2d FURNITURE 0. 0. 0. 0. 133. 0. 133.
24 STONE. CLAY. GLASS 0. 0. 0. 0. 100. 0. 100.
29 FERROUS METALS 0. 0. 0. 0. 269. 0. 269.
26 COPPER 0. 0. 0. 0. 339. 0. 339.
27 OTHER N0NFERR0U8 METALS 0. 0. 0. 0. 129. 0. 129.
28 METAL PRODUCTS 0. 0. 0. 0. 377. 0. 377.
29 ENGINES AND TURBINES 0. 0. 0. 0. 98. 0. 98..
30 AGRICULTURAL MACHINERY 0. 0. 0. 0. 76. 0. 76.
31 CONSTR.MINING. OILFIELD EQ 0. 0. 0. 0. 176. 0. 176.
32 METALWORKINO MACHINERY 0. 0. 0. 0. 72. 0. 72.
33 8PECIAL INDUSTRY MACHINERY o. 0. 0. 0. 62. 0. 62.
34 MISC NON-ELECTRICAL MACH. 0. 0. 39. 0. 100. 0. 139.
39 COMPUTERS 0. 0. 0. 0. 743. 0. 743.
36 OTHER OFFICE EQUIPMENT 0. 0. 0. 0. 196. 0. 196.
37 8ERVICE INDUSTRY MACHINERY 0. 0. 0. 0. 729. 0. 729.
38 CQMMUNIC EQ. ELECTRONIC COMP 0. 0. 0. 0. 236. 0. 236.
39 ELEC 1NDL APP St DI8TRIB EQ 0. 0. 0. 0. 44. 0. 44.
40 HOUSEHOLD APPLIANCES 0. 0. 0. 0. 34. 0. 34.
41 MISC ELECTRICAL EQ 0. 0. 0. 0. 489. 0. 489.
42 TV SET8.RADIOS. PHONOGRAPHS 0. 0. 0. 0. 349. 0. 349.
43 MOTOR VEHICLES 0. 0. 392. 0. 771. 0. 1123.
44 AEROSPACE 0. 0. 0. 0. 24. 0. 24.
49 SHIPS. BOATS 0. 0. 38. 0. 9. 0. 43.
46 OTHER TRANSP. EQUIP. 0. 0. 0. 0. 133. 0. 133.
47 INSTRUMENTS 0. 0. 0. 0. 416. 0. 416.
48 MISC. MANUFACTURING 0. 0. 131. 0. 7. 0. 138.
91 WATER TRANSPORT 0. 0. 6. 0. 0. 0. 6.
99 WHOLESALE TRADE 79621. 0. -973. 0. 0. 0. 79048.
60 RETAIL TRADE 83829. 0. -3899. 0. 0. 0. 79926.
61 EATINO *  DRINKING PLACES 13987. 0. 1419. 0. 0. 0. 19006.
69 HOTELS! REPAIRS EXC AUTO 0. 0. 2807. 0. 0. 0. 2807.
66 BUSINESS SERVICES 0. 0. 4273. 0. 0. 0. 4273.
67 AUTOMOBILE REPAIRS 0. 0. 9771. 0. 0. 0. 9771.
68 MOVIES AND AMUSEMENTS 0. 0. 39. 0. 0. 0. 39.
TOTALS 177033. 0. 13140. 79. 9232. 0. 199484.



OPO SECTOR 32 FINANCIAL <t INSURANCE SERVICES

P rim a ry Secondary A c t iv i t y F o re * h ff l 8paco T o ta l
P ro d u c t S s c to r P ro d u c ts P ro d u c ts Changss Account Branch R o n ta l V A

62 FINANCE *  INSURANCE 43083. 0. 0. 0. 0. 0. 43083.
63 REAL ESTATE 0. 89. 0. 0. 0. 4189. 4278.
66 BUSINESS SERVICES 0. 176. 0. 0. 0. 0. 176.
TOTALS 43083. 269. 0. 0. 0. 4189. 47537.

OPO 8ECT0R 33 REAL ESTATE *  COMBINATIONS OFF

P rim a ry 8ocondary A c t iv i t y Fores Hfg Bpacs T o ta l
P ro d u c t 8 o c to r P ro d u c ts P ro d u c ts Changss Account Branch R s n ta l V A

63 REAL ESTATE 6766. 0. . -971. 0. 0. 0. 69729.
64 OWNER-OCCUPIED HOUSING 98494. 0. -697. 0. 0. 0. 97797.
78 NIPA.8TATI8TICAL DISCREPANCY -1237. 0. 0. 0. 0. 0. -1237.
•TOTALS 123913. 0. -1229. 0. 0. 0. 122284.

GPO SECTOR 34 HOTELS Si REPAIR (NOT AUTO)

P rim a ry Secondary A c t iv i t y Fores Mfg Spacs T o ta l
P ro d u c t S s c to r P ro d u c ts P ro d u c ts Changss Account Branch R o n ta l V A

8 CONSTRUCTION 0. 0. 0. 21. 0. 0. 21.
60 RETAIL TRADE 0. 0. 1096. 0. 0. 0. 1096.
1 EAT I  NO It DRINKING PLACE8 66296. 0. -2771. 0. 0. 0. 3999.
63 REAL ESTATE 0. 181. 0. 0. 0. 0. 181.
69 HOTELS! REPAIR8 EXC AUTO 17066. 0. -3339. 0. 0. 0. 13731.
66 BUSINESS SERVICES 0. 0. 63. 0. 0. 0. 63.
T0TAL8 23832. 181. -4946. 21. 0. 0. 19088.

GPO SECTOR 33 MISC. BUSINESS SERVICES

P rim a ry 8ocondary A c t iv i t y Fores Hfg Spacs T o ta l
P ro d u c t S o c to r P ro d u c ts P ro d u c ts Changss Account Branch R o n ta l V A

8 CONSTRUCTION 0. 0. 0. 97. 0. 0. 97.
99 WHOLESALE TRADE 0. 0. 419. 0. 0. 0. 419.
60 RETAIL TRADE 0. 0. 284. 0. 0. 0. 284.
63 REAL ESTATE 0. 0. 971. 0. 0. 0. 971.
69 HOTELS! REPAIRS EXC AUTO 0. 0. 68. 0. 0. 0. 68.
66 BUSINESS SERVICES 43396. 0. -4934. 0. 0. 0. 38422.
TOTALS 43396. 0. -3991. 97. 0. 0. 39862.



GPO SECTOR 36 AUTO REPAIR

P rim a ry Secondary A c t iv i t y F orce Mfg Space T o ta l
P ro d u c t 8 e c to r P ro d u c t* P ro du c ts C hangn Account Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 0. 9. 0. 0. 9.
60 RETAIL TRADE 0. 0. 319. 0. 0. 0. 319.
67 AUTOMOBILE REPAIRS 12129. 0. -9771. 0. 0. 0. 6394.
TOTALS 12129. 0. -9492. 9. 0. 0. 6682.

OPO 8ECT0R 37 MOTION PICTUREB l i  AMUSEMENTS

P rim a ry Secondary A c t iv i t y F orce Mfg Space T o ta l
P ro d u c t 8 e c to r P ro d u c t* P ro du c ts Changes A ccoun t Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 0. 36. 0. 0. 36.
60 RETAIL TRADE 0. 0. 484. 0. 0. 0. 484.
61 EATING *  DRINKINO PLACE8 0. 0. 798. 0. 0. 0. 798.
69 HOTELSj REPAIR8 EXC AUTO 0. 0. 9. 0. 0. 0. 9.
68 MOVIES AND AMUSEMENT8 6731. 0. -83 . 0. 0. 0. 6648.
78 NIPA-STATISTICAL DISCREPANCY -900 . 0. 0. 0. 0. 0. -900 .
TOTALS 6231. 0. 1163. 36. 0. 0. 7430.

OPO 8ECT0R 38 MEDICAL V EDUCATIONAL SERVICES

P rim a ry Secondary A c t iv i t y F o rce Mfg Space T o ta l
P ro d u c t S e c to r P ro d u c ts P ro du c ts Changes A ccoun t Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 0. 398. 0. 0. 398.
60 RETAIL TRADE 0. 0. 1481. 0. 0. 0. 1481.
61 EATINO *  DRINKINO PLACES 0. 0. 424. 0. 0. 0. 424.
69 HOTELS! REPAIRS EXC AUTO 0. 0. 239. 0. 0. 0. 239.
68 MOVIES AND AMUSEMENTS 0. 0. 41. 0. 0. 0. 41.
69 MEDICINE* EDUCATION* NPO 97124. 0. -898. 0. 0. 0. 96266.
TOTALS 97124. 0. 1328. 398. 0. 0. 98810.

• OPO SECTOR 39 PRIVATE HOUSEHOLDS

P rim a ry Secondary A c t iv i t y F orce Mfg Space T o ta l
P ro d u c t S e c to r P ro d u c ts P ro du c ts Changes Accoun t Branch R e n ta l V A

72 DOMESTIC SERVANTS 4623. 0. 0. 0. 0. 0. 4623.
TOTALS 4623. 0. 0. 0. 0. 0. 4623.

OPO 8ECT0R 40 FEDERAL GOVERNMENT ENTERPRISES

P rim a ry Secondary A c t iv i t y F orce Mfg Space T o ta l
P ro d u c t 8 e c to r P ro d u c ts P ro du c ts Changes Accoun t Branch R e n ta l V A

8 CONSTRUCTION 0. 0. 0. 21. 0. 0. 21.
61 EATING Si DR INKINO PLACE8 0. 0. 147. 0. 0. 0. 147.
63 REAL ESTATE 0. 0. 0. 0. 0. 844. 644.
70 FED Si SScL  GOVT ENTERPRISES 7714. 0. 0. 0. 0. 0. 7714.
TOTALS 7714. 0. 147. 21. 0. 844. 8726.



OPO SECTOR 41 8TATE l i  LOCAL ENTERPRISES

P rim a ry Secondary A c t iv i t y F o re * Mfg Space T o ta l
P ro d u c t 8 a c to r P ro d u c ts P ro d u c ts Changos A ccoun t Branch R a n ta l V A

B CONSTRUCTION 0. 0. 0. 31. 0. 0. 31.
24 STONE* CLAY# OLASS 0. 9. 0. 0. -0 . 0. 9.
49 RAILROADS 0. 13. 0. 0. 0. 0. 13.
90 TRUCKING. HWY PASS TRANSIT 0. 12. 0. 0. 0. 0. 12.
91 WATER TRANSPORT 0. 132. 0. 0. 0. 0. 132.
92 AZR TRANSPORT 0. 142. 0. 0. 0. 0. 142.
99 COMMUNICATIONS SERVICES 0. 1. 0. 0. 0. 0. 1.
96 ELECTRIC U T IL IL IT IE 8 0. 9. 0. 0. 0. 0. 9.
98 WATER AND SANITATION 0. 0. 0. 0. 0. 0. 0.
60 RETAIL TRADE 0. 1289. 0. 0. 0. 0. 1289.
61 EATINO ti DR INKINO PLACES 0. 74. 0. 0. 0. 0. 74.
62 FINANCE It INSURANCE 0. 19. 0. 0. 0. 0. 19.
63 REAL.ESTATE 0. 0. 0. 0. 0. 763. 763.
67 AUTOMOBILE REPAIR8 0. 99. 0. 0. 0. 0. 99.
68 MOVIES AND AMUSEMENTS 0. 12. 0. 0. 0. 0. 12.
70 FED *  8 *L  OOVT ENTERPRISES 6287. 0. 0. 0. 0. 0. 6287.
TOTALS 6287. 1799. 0. 31. -O. 763. 8876.

OPO SECTOR 44 FEDERAL GOVERNMENT INDUSTRY

P rim a ry 8ocondary A c t iv i t y F o rco Mfg Spaca T o ta l
P ro d u c t S e c to r P ro d u c ts P ro d u c ts Changes Accoun t Branch R a n ta l V A

8 CONSTRUCTION 0. 0. 709. 212. 0. 0. 921.
76 GOVERNMENT INDUSTRY 49133. 0. 0. 0. 0. 0. 49133.
TOTALS 49133. 0. 709. 212. 0. 0. 90094.

OPO 8ECT0R 49 STATE AND LOCAL GOVERNMENT INDUSTRY

P rim a ry Secondary A c t iv i t y F orca Mfg Spaca T o ta l
P ro d u c t S e c to r P ro d u c ts P ro d u c ts Changes Accoun t Branch R a n ta l V A

8 CONSTRUCTION 0. 0. 1444. 1010. 0. 0. 2494.
76 GOVERNMENT INDUSTRY 89276. 0. 0. 0. 0. 0. 89278.
TOTALS 89278. 0. 1444. 1010. 0. 0. 87732.

OPO SECTOR 46 REST OF THE WORLD

P rim a ry Secondary A c t iv i t y F orca Mfg Spaca T o ta l
P ro d u c t S e c to r P ro d u c ts P ro d u c ts Changes A ccount Branch R a n ta l V A

79 REST OF THE WORLD INDUSTRY 10901. 0. 0. 0. 0. 0. 10901.
TOTALS 10901. 0. 0. 0. 0. 0. 10901.



Chapter I I I  Labor Compensation

Labor or employee com pensa tion , as noted b e fo re , -  i s  th e  s in g le  

l a r g e s t  component o f  va lu e  added, approximately 60% of GNP. The s ize  

im p l ie s  a g rea ter impact on r e la t iv e  p r ices  and i n f l a t i o n  than any o ther 

component o f value added. Moreover, pe rsona l income i s  fu n d a m e n ta l ly  

composed o f la b o r  income. T h e re fo re ,  two of the l in k s  w ith  the rea l 

s id e ,  p r ic e s  and p e rs o n a l incom e, are c lo s e ly  t i e d  w i t h  em p loyee  

compensation. As a r e s u l t ,  the performance of the model as a whole w i l l  

h inge  on th e  development o f  a s a t i s f a c t o r y  procedure fo r  fo re c a s t in g

t o t a l  labor compensation by in d u s try .

Employee compensation i s  composed o f two components, wages and 

s a la r i e s ,  and wage supp lem ents . Consequently the hourly compensation 

ra te  w i l l  exceed the hourly  wage ra te .  For the purposes o f t h i s  s tu d y ,  

the  term " p a y - r a te "  w i l l  r e f e r  t o  th e  h o u r ly  labo r compensation f o r

employees.

The s t r u c t u r e  f o r  f o r e c a s t in g  employee compensation co m b ines  

aggrega te  and s e c to r a l  p a y - ra te  e q u a t io n s  t o  prov ide  p re d ic t io n s  o f 

sec to ra l pay -ra tes . Two aggregate equations fo r  the m a n u fa c tu r in g  and 

non-manufacturing pay-ra tes  are combined w ith  sec to ra l r e la t iv e  pay-ra te  

e s t im a te s  t o  d e te rm in e  h o u r ly  employee compensation by i n d u s t r y .  

R e la t iv e  s e c to r a l  p a y - ra te s  a re  d e f in e d  as the  i n d u s t r y  p a y - r a t e  

r e la t iv e  to  e i th e r  the manufacturing or non-manufacturing p ay -ra te . The 

r e s u l t i n g  measures o f s e c to r a l  p a y - ra te s  are adjusted f o r  changes in

I I I . 1  Overview
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employee p ro d u c t iv i ty  (from the rea l side of the model) and a re  th e rb y  

c o n ve r te d  i n t o  in d ic e s  th a t  can be used w ith  rea l value added weighted 

output (REVAWO) to  fo re ca s t t o t a l  employee compensation as was described 

in  the f i r s t  section of the previous chapter.

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

a gg rega te  equations are reported in  section I I I . 2 .  These equations are 

"assigned" the task o f t ra n s m it t in g  the appropria te  long-run  e f f e c t s  o f  

monetary p o l i c y  and changes in  p ro d u c t iv i ty  in to  p r ic e s .  In  a d d i t io n ,  

the ra t io n a le  fo r  re je c t in g  a P h i l l ip s -c u rv e  s p e c i f ic a t io n  i s  presented.

The t o p i c  o f  s e c t io n  I I I . 3  i s  the  form and e s t im a t io n  o f  th e  

s e c to r a l  e q u a t io n s .  The dependent v a r ia b le s  i n  these equations are 

in d ice s  o f r e la t iv e  hourly  employee com pensation: i n d u s t r y  p a y - ra te  

r e la t iv e  to  the appropria te  aggregate measure. Each in d u s t r y 's  r e la t iv e  

p a y - ra te  i s  a f f e c t e d  by the  unemployment ra te ,  the  i n f l a t i o n  ra te  and 

th a t  in d u s t r y 's  share o f t o t a l  employment.

From the  p e rs p e c t iv e  o f  the  m o d e l le r ,  th e  r e l a t i v e  p a y - r a t e  

approach o f f e r s  some p r a c t i c a l  advantages over th e  d i r e c t  method o f 

e s t im a ting  average pay-ra te  by in d u s try .  In d i r e c t l y  fo re ca s t ing  hourly  

compensation by in d u s try ,  one i s  a lso  i m p l i c i t l y  f o r e c a s t in g  r e l a t i v e  

p a y - ra te s  among i n d u s t r i e s .  Rather than d isco ve r in g , by c a lc u la t io n ,  

the im p l i c a t io n s  o f  a se t o f  e q ua t io n s  f o r  r e l a t i v e  p a y - ra te s ,  th e  

r e l a t i v e  p a y - ra te  approach a l lo w s  d i r e c t  c o n t r o l  over th e  r e la t iv e  

pay-ra te  c h a ra c te r is t ic s .

Another advantage the two-stage framework o f fe r s  the m ode lle r i s  a 

" d iv is io n  of la b o r . "  Important long-run macro p ro p e r t ie s  can be imposed 

on aggrega te  e q u a t io n s  more e a s i ly  than on a la rge  number of indus try  

equations. Not only is  the data more conveniently used a t the aggregate
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L e v e l ,  bu t th e  im p l i c a t io n s  o f the  c o e f f i c i e n t s  f o r  a f o r e c a s t  o f  

i n f l a t i o n  are more re a d i ly  d is c e rn ib le  fo r  the aggregate equations. The 

i n d u s t r y  equations are then fre e  to  concentrate on the  impact o f change 

in  Labor markets on r e la t iv e  compensation ra te s , both over the cycle and 

in  t re n d .  For a model w ith  many equa tions, t h i s  d i v i s i o n  o f  Labor i s  

v e ry  im p o r ta n t  i n  b u i ld in g  th e  modeL since i t  g re a t ly  s im p l i f ie s  the 

ta s k ;  ins tead  o f m on itor ing  many equations and t r a c i n g  t h e i r  o v e r a l l  

e f f e c t s ,  o n ly  a few e q u a t io n s  need be s c r u t i n i z e d  to  get reasonable 

macro-economic p ro p e r t ie s .

The f i n a l  po in t in  favo r of the r e la t iv e  approach is  th a t  i t  i s  has 

proven to  be a re l ia b le  fo re ca s t in g  t o o l .  The p rev io us  v e r s io n  o f  the  

INFORUM m odel u t i l i z e d  t h i s  approach w i th  success . The r e l a t i v e  

pay-ra te  concept fo r  fo re ca s t in g  employee compensation presented in  t h i s  

chapter i s  based on the previous work accomplished by David B e lz e r  and
. p

described in  the t h i r d  chapter o f h is  th e s is

Bu t t h i s  s tudy  i s  not a r e p l i c a t i o n  o f B e lz e r 's  w ork . Major 

d if fe re n c e s  in  t h i s  study occur in  the s p e c i f i c a t i o n  o f  the  aggrega te  

p a y - ra te  equations and in  the d e f in i t io n  of se c to ra l pay-ra tes . Belzer 

used a s p e c i f ic a t io n  fo r  the aggregate equations th a t  was ve ry  s im i l a r  

to  a P h i l l i p s  c u rv e .  For reasons discussed below, the P h i l l ip s -c u rv e  

s p e c i f ic a t io n  i s  re jec ted  and an a l te rn a t iv e  s p e c i f ic a t io n  i s  developed 

which a l lo w s  monetary va r ia b le s  to  a f fe c t  i n f l a t i o n  over the long -run . 

At the in d u s try  le v e l ,  Belzer was constrained by data c o n s id e ra t io n s  to  

use r e l a t i v e  wage e q u a t io n s  f o r  production workers and then transform  

those wages t o  em p loyee  c o m p e n s a t io n  f o r  a l l  e m p lo y e e s .  T h a t 

trans fo rm a tion  procedure added another le ve l of complexity to  the model. 

This study is  not bound by the same data cons idera tions th a t  constrained
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B e l z e r ,  so th a t  th e  focus  can be on p a y - ra te s  by in d u s t r y  f o r  a l t  

employees, thereby s im p l i fy in g  the s tru c tu re  of the INFORUM model.

I I I . 2 Aggregate Hourly Labor Compensation

This section  describes the s p e c if ic a t io n  and e s t im a tion  re s u lts  f o r  

the two aggregate pay-ra te  e q u a t io n s .  The re q u ire m e n ts  o f  lo n g - te rm  

fo r e c a s t in g  mandated t h a t  the  s p e c if ic a t io n s  d i f f e r  considerably from 

those most commonly encountered in  the l i t e r a t u r e  o f wage de te rm ina tion . 

F i r s t ,  the ra t io n a le  fo r  t h is  divergence w i l l  be developed. During th i s  

e x p o s i t io n ,  the general requirements and c o n s tra in ts  f o r  the  e q u a t io n s  

s h o u ld  become a p p a r e n t .  T h e n , th e  e s t i m a t i o n  r e s u l t s  f o r  the  

manufacturing sector and the non-manufacturing sector w i l l  be presented.

In  order th a t  the INFORUM model give p la u s ib le  answers to  long-term 

p o l ic y  quest ions, the model must be constructed w ith  c e r ta in  appropria te  

long-run p ro p e r t ie s  in  mind. The aggregate pay-ra te  equations are prime 

examples o f t h i s  requirement. The two equations, in  essence, de te rm ine  

th e  l e v e l  o f  em p loyee  com pensa tion  th ro u g h o u t th e  e n t i r e  model. 

Employee compensation i s  the  s in g le  la rg e s t  d e te rm in a n t  o f in d u s t r y  

p r ic e s  and p e rso n a l income, two im p o r ta n t  l i n k s  w ith  the rea l s ide . 

T h e re fo re ,  th e  c r i t e r i o n  o f reason a b le  l o n g - r u n  e f f e c t s  i s  v e r y  

important in  t h i s  ins tance .

Four basic long-run p ro p e r t ie s  should be present in  the fo recas t of 

the INFORUM model. F i r s t ,  rea l wage and p ro d u c t iv i ty  growth ought to  be 

r e la t e d :  in c re a s e s  i n  p r o d u c t i v i t y  are passed on, in  p a r t ,  to  higher 

rea l wages. Second, the growth of p r ices  must r e f le c t  the growth in  the 

money supply. More s p e c i f i c a l l y ,  in  the long-te rm , the le ve l o f  p r ic e s
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sho u ld  r e f l e c t  th e  movement o f  the  money supply d iv id e d  by rea l GNP. 

T h ird ,  unemployment ra tes in  the remote past should not have, as they do 

in  the conventional P h i l l i p s  cu rve  s p e c i f i c a t i o n ,  th e  same im pact on 

c u r re n t  r e a l  wages as do more re ce n t unemployment ra te s .  F ou rth ly , 

changes i n  ta x  ra te s  (income or FICA) should  be a b le  to  a f f e c t  the  

gross, as w e l l  as the n e t,  pa y -ra te .

When ta ke n  tog e th e r,  the fo u r  p rope rt ies  in d ic a te  th a t  the ra te  of 

change in  the nominal hourly pay-ra te  should equal th e  i n f l a t i o n  ra te  

p lu s  th e  economy-wide p r o d u c t i v i t y  growth ra te  plus any o ther fa c to rs
r

(such as the e f fe c t  o f  t a x e s ) .  Then th e  g ene ra l form o f a p a y - ra te  

equation w ith  the fou r  p ro p e r t ie s  i s

(3 .1) W = p + prod + f ( u , t , z )

where W = growth in  the nominal pay -ra te , 

p = i n f l a t i o n  ra te ,  

prod = growth in  p ro d u c t iv i ty ,

u = growth in  the unemployment ra te ,  

t  = growth in  a tax v a r ia b le ,  and 

z = growth in  other va r ia b le s .

From ( 3 . 1 ) ,  th e  im p le m e n ta t io n  o f the  f i r s t  p ro p e r ty  is  c le a r .  The 

c o e f f i c i e n t  f o r  p r o d u c t i v i t y  growth should  be one: a two p e rc e n t  

in c re a s e  i n  p r o d u c t i v i t y  is  t ra n sm it ted  as two percent increase in  the 

n o m in a l  h o u r l y  p a y - r a t e .  Note  t h a t  t h i s  p r o p e r t y  means t h a t  

p r o d u c t i v i t y  i s  " n e u t r a l "  w i th  respect to  fa c to r  shares: a change in  

p ro d u c t iv i ty  should not a f fe c t  l a b o r 's  or c a p i t a l ' s  share o f income.
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However, the ra t io n a le  and implementation procedure fo r  the o ther three 

v a r ia b le s  do not jump out from (3 .1 ) as d id  the p r o d u c t i v i t y  a rgum ent. 

Each o ther c h a ra c te r is t ic  requ ires  a r e la t iv e ly  sho rt d iscuss ion .

Ef  fg e t  of _Money

Any attempt to  model the  growth o f p r ic e s  i n  th e  lo n g - ru n  must 

address th e  is s u e  o f the  in f lu e n c e  o f money on i n f l a t i o n .  Without a 

mechanism a llo w ing  growth in  the appropria te  measure of money to  a f f e c t  

th e  grow th  i n  th e  p r ic e  l e v e l ,  the  model i s  s e v e re ly  l im i te d  in  the  

macro questions i t  can ta c k le .  The method employed here i s  to  en te r the 

money supply d i r e c t l y  in to  the aggregate compensation equa t ions . Those 

e q u a t io n s  are  not s t ru c u t ra l  equations but reduced forms o f the ac tua l 

transm iss ion  process.

One remarkable* fea tu re  of the U.S. economy i s  the v i r t u a l  constancy 

of the v e lo c i t y  o f money as defined-as th e  r a t i o  o f  nom ina l GNP to  M2 

over th e  l a s t  tw e n ty  y e a rs .  This s t a b i l i t y  i s  shown by Figure I I I . 1  . 

In  order to  compare the two common measures o f v e lo c i t y  -  the  v e lo c i t y  

of Ml and M2 -  the v e lo c i t ie s  are shown as indexes o f t h e i r  1977 va lues. 

W h ile  th e  M1 v e lo c i t y  o f  money has increased a t a steady ra te ,  the M2 

v e lo c i ty  has no trend  and has not f lu c tu a te d  by more than e ig h t  p e rce n t 

from  i t s  low e s t to  i t s  h ig h e s t  v a lu e s .  C oup lin g  t h i s  fa c t  w ith  the 

q u a n t i ty  theory of money im p lies  th a t  the long-run i n f l a t i o n  r a te  ought 

to  approximately equal the d if fe re n ce  between the growth in  money supply 

and th e  growth in  re a l  GNP. From 1960-1980, the average annual growth 

ra tes  fo r  M2, rea l GNP and the GNP d e f la to r  were 7 .84  (M 2), 3 .3 0  ( r e a l  

GNP) and 4 .5 4  (GNP d e f l a t o r ) .  Thus the i n f l a t i o n  ra te  im plied  by the 

long-run constant v e lo c i t y ,  4 .5 7 , d i f f e r s  from the a c tu a l  ra te  o f 4 .5 4
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FIGURE I I I . I

' • V

IV l  ■ in d o i o f  GNP /  Ml 11977 -  tOO» 

IV 3  -  in d » s  o f  0NP /  MS (1 9 7 7  -  lO O )

OATS IV l IV2
IS IS ♦

60 60. 92 107. 97
61 61. 41 104. 79
62 64. 96 104. 69
63 66. 19 101. 99
64 6B. 04 101. 01
69 70. 71 101. 26
66 73. 96 103. 92
67 79. 26 102. 76
68 76. 82 103. 96
69 78. 38 109. 37
70 79. 41 106. 64
71 80. 73 103. 24
72 82. 90 too. 99
73 86. 43 102. 67
74 89. 00 104. 94
79 91. 87 103. 20
76 96. 40 101. 16
77 100. 00 100. 00
78 104. 29 103. 69
79 108. 16 106. 71
80 110. 77 107. 26

IS IS ♦
60. 916 71. 208 81. 901 92. 594 103. 287
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by 0.03 per yea r, not a bad p re d ic t io n  fo r  so simple a model.

The des ign  o f the  p rec ise  mechanism which a llows the money supply 

to  in f lu e nce  i n f la t io n  has two poss ib le  general s o lu t io n s .  One method 

m igh t be to  a t te m p t to  r e p l i c a t e  th e  a c tu a l  tra n sm iss io n  process o f 

monetary growth to  p r ice  growth. This t ra n s la te s  in to  a l lo w in g  changes 

i n  th e  money supply to  a f fe c t  re a l f i n a l  demands which, in  tu rn ,  a f fe c t  

ou tp u t.  In  the case o f an inc reas ing  money supply , t h is  increase  would 

t r a n s la t e  i n t o  a h ig h e r  demand f o r  re a l  o u tp u t .  But co n s tra in ts  on 

phys ica l capacity  might prevent producers from m ee ting  th e  demand f o r  

t h e i r  p ro d u c ts .  Excess demand cannot be s a t is f ie d ;  market pressures 

fo rce  p r ice s  upwards. I n f l a t i o n  i s  the re s u l t .

U n f o r t u n a t e ly ,  t h i s  ch a in  o f  events i s  f o r g e d  w i t h  tw o  weak 

m o d e l l in g  l in k s .  The f i r s t  weak Link i s  the e f fe c t  o f the money supply 

on f i n a l  demands. The INFORUM p ro je c t  has had l i t t l e  success in  such 

endeavors excep t i n  th e  few s e c to rs  which are s e n s i t iv e  to  in te re s t  

ra te s ,  such as cons truc t ion  o f s ing le  fam ily  housing and new a u to m o b i le  

sa les . These sectors are not la rge  enough to have the o v e ra l l  re q u is i te  

e f f e c t  on f i n a l  demand. A more s e r io u s  d i f f i c u l t y  i s  the " c o n t r o l "  

p rob lem : th e re  i s  no g uaran tee  t h a t ,  even i f  the  e f f e c t  co u ld  be 

m o d e l le d ,  th e  d e s ire d  in f lu e n c e  on p r ic e s  would r e s u l t .  The co rrec t 

s ize  of the e f fe c t  fo r  a p a r t ic u la r  demand of any product i s  not easy to  

evaluate w i th in  the context o f a large in te r in d u s t ry  model.

The other weak l in k  i s  the capacity c o n s tra in t .  Physical c a p a c i ty  

i s  d i f f i c u l t  t o  q u a n t i f y .  In  o rd e r  to  use a measure o f p h y s ic a l  

capacity  in  a fo re c a s t ,  one must fo recas t th a t measure as w e ll  — not an 

easy task . F in a l ly ,  one would have to  d iscover how c a p a c i ty  p re ssu re s  

a f fe c t  p r ic e s .  W ith in  the in te r in d u s t ry  model, p r ice s  are determined by
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d e f in i t i o n  from the r a t io  of nominal value added to  rea l ou tp u t.  Do the 

c a p a c i ty  c o n s tra in ts  serve to  decrease rea l output or to  increase value 

added? And even i f  some e f fe c ts  on rea l output were found, i t  would be 

d i f f i c u l t  t o  e n s u re  t h a t  th e y  produced p la u s ib le  macro-economic 

responses to  changes in  the money supply.

There i s  another poss ib le  capacity c o n s t r a in t ,  th e  c o n s t r a in t  o f  

human c a p i t a l .  The in c re a s e  i n  f i n a l  demands caused by monetary 

expansion w i l l  inc rea se  th e  demand f o r  la b o r ,  e s p e c ia l l y  la b o r  w i th  

th o s e  s k i l l s  a l r e a d y  in  demand and t h e r e f o r e  a lre a d y  employed. 

A d d it io na l output cannot be produced u n t i l  th e  w o rke rs  can be fo u n d . 

Therefore, wages o f employed workers are b id  up. Increases in  wages are 

then  e v e n tu a l ly  passed on to  p r ic e s .  But note: in  t h i s  scenario , an 

in c re a s e  i n  money a f f e c t s  wages b e fo re  i t  a f f e c t s  e i t h e r  o u t p u t ,  

employment o r  p r i c e s .  A l l  o f th e  preced ing d iscuss ion  po in ts  to  the 

d i r e c t  i n c l u s i o n  o f  money i n t o  th e  d e t e r m in a t i o n  o f  a g g re g a te  

compensation ra te s  to  create quasi-reduced- form equations.

In  the  l i t e r a t u r e  o f wage de te rm ina tion , the re  are two instances o f 

e m p ir ic a l  work e s t im a t in g  the quasi-reduced-form equation ind ica ted  by 

th e  above a n a ly s is .  In  1972 , in  "A N e o -c la s s ic a l  Approach to  th e  

Determination o f Prices and Wages fo r  the Canadian Economy,'’ Agarwala e t 

a l presented a small model of i n f la t io n  and wage d e te rm in a t io n  f o r  the  

Canadian economy.^ The innova tion  of the paper was the po in t th a t  since 

p r ices  and wages a re  o n ly  two aspec ts  o f  i n f l a t i o n  i n  th e  Lo ng -ru n , 

r e l i a n c e  on a s t r i c t  P h i l l i p s  curve fo r m u la t io n  f o r  a fo re c a s t  o f 

i n f la t io n  i s  unwarranted. As a consequence, the money wage ought to  be 

de te rm ined  as th e  p ro d u c t o f  the  re a l  wage and the  p r ice  le v e l  where 

rea l wages are a fu n c t io n  of p ro d u c t iv i ty  and the degree of u n ion iza t io n
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and prices are estimated as a fu n c t io n  of Lagged growth in  money and 

unemployment.

The o ther ins tance  o f money in  a wage equation  can be found in  

Michael W achter's  "The Changing C y c l ic a l  R espons iveness  to  WageI
In f la t io n " . ^  Although the main focus of the paper was to  inves tiga te  the 

s h i f t i n g  o f  th e  P h i l l i p s  cu rve  ove r t im e ,  Wachter d id  te s t  the  

effectiveness o f an aggregate demand v a r ia b le  in  a wage equation  by 

e s t im a t in g  a v a r ie ty  of equations w ith  e i th e r  changes in  p r ices or 

changes in  M1. Wachter found tha t there was not much d if fe rence  in  the  

two ty p e s  o f  equa tions  except th a t  the in f lu e n c e  o f the monetary 

va r iab le  was less than th a t of the changes in  the nonfarm GNP d e f la to r .^  

The reduced in f luence  of M1 was a t t r ib u t e d  to  two f a c t o r s :  the  lag  

s truc tu re  and use of Ml instead of another monetary measure.^

In  the INFORUM model, money w i l l  a f f e c t  p r ic e s  v ia  a fou r-s tep  

process. The f i r s t  step is  to  allow some measure of monetary growth to  

in f lu e n c e  d i re c t ly  the growth in  aggregate pay-rates. Quite n a tu ra l ly ,  

pay-rates in fluence the leve l of employee compensation (s te p  2) w hich, 

in  t u r n ,  a ffe c ts  value added (step 3 ) .  F in a l ly ,  value added determines 

pr ices v ia  the equation p = pA + v.

The excess growth in  the money supply -  the growth in  money th a t  

exceeds the  growth of real GNP -  is  f u l l y  passed through to  pay-rates. 

Because the monetary influence on i n f l a t i o n  i s  a lon g -ru n  e f f e c t ,  the  

v a r ia b le  should e n te r  w ith  a d is t r ib u t e d  lag where the sum of the 

co e ff ic ie n ts  fo r  the lag equals one. This d is t r ib u t e d  lag w i l l  a l low  

short-run f lu c tu a t io n s  in  the ra t io  of M2 to GNP.

Note th a t  the inc lus ion  of a long-run monetary e ffe c t obviates the 

need f o r  a lon g -ru n  p r ic e  e f f e c t  on p a y - ra te s .  Th is  bypasses th e
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complex issue  o f s im u l ta n e i ty  bewteen wages and p r ices : does p r ice  

growth cause wage growth or is  the reverse tru e ?  Causation i s  not an 

issue  he re ; the  s tru c tu re  of the model imposes the so lu tion tha t wage 

growth "causes" p r ic e  grow th . However, to  the e x te n t  th e re  i s  a 

s h o r t - ru n  e f f e c t  o f i n f l a t i o n  on pay-rates, a c o s t -o f - l iv in g  va r ia b le  

might be included in  the l i s t  of ’’o ther”  variables f o r  equation ( 3 . 1 ) .

Unemployment

The dispute over the existence of the P h i l l ip s  curve has ye t to  be 

re s o lv e d .  A recent survey o f the in fIa t ion -unem p loym en t t ra d e o f f  

l i te ra tu r e  by Santomero and Seater^ concludes th a t ser ious  t h e o r e t ic a l  

and m ethodo log ica l d i f f i c u l t i e s  destroy any foundation to  the P h i l l ip s  

curve. The lack o f m icro-economic u n d e rp in in g s , ignorance over the 

formation of expectations and flaws in  empirical technique ( i . e .  s e r ia l  

co rre la t io n  and simultaneous equation bias) lead the authors to proclaim 

" t h e r e  appears  to  be no lo n g -ru n  t r a d e o f f  between i n f l a t i o n  and
Q

unemployment." In c o n tra s t  to  t h i s  con c lu s io n , the  recent works o f
9 1 0Eckstein and G iro la  ,  and Sachs ,  estimate a P h i l l ip s - ty p e  re la t ion sh ip

fo r  the  U.S. economy over an 87-year period. Both papers deal with the

simultaneous equation  b ias  by in c lu d in g  a p r ic e  e q u a t io n  in  th e

f o r m u l a t i o n  o f  t h e  P h i l l i p s  c u rv e ;  s e r i a l  c o r r e l a t i o n  and

m u l i tc o l l in e a r i ty  seemed to  pose no d i f f i c u l t y .  Though the authors use

d i f fe re n t  estimation techniques, the same general re s u lt  is  apparent: a

long-run tra deo ff  between in f la t io n  and changes in  aggregate demand does

e x is t  but the in fluence of changes in  aggregate demand on in f la t io n  has 
1 1dirmm shed.1 1
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The re levant issue fo r  th is  study is  not whether or not a P h i l l i p s  

curve may be es tim ated  but the appropriateness of the P h i l l ip s  curve 

sp e c if ica t io n  fo r  Long-term analysis. In p a r t ic u la r ,  the co n ve n t io n a l 

s p e c i f i c a t i o n  has an u n s a t i fa c to ry  long-run  im p l ic a t io n  f o r  wage 

determ ination: unemployment rates from d is ta n t  and near past have an 

equal impact on the  leve l of real wages. To see th is  property , le t  us 

examine a simple version of the PhiLlips-curve re la t io n  such as

(3.2) Wt  -  Wt-1 = a + b Ut  + c (Pt  -  P ^  ,

where subscripts re fe r to the time period and W,U, and P are lo g a r i th m s  

o f wages, the unemployment ra te  and the price le v e l.  The so lu tion  of 

the d iffe rence equation is

T
(3.3) WT = WQ + aT + b £  u j  + c (PT -  PQ)

J= 0

Consider the case in  which Py = pQ so that Wy -  WQ is  the change in  real 

wage. Then,

T
(3.4) W. -  wn = a T + b t  U.

u j=0 j

Accord ing to  ( 3 . 4 ) ,  the change in  the wage over the pe r iod  can be 

decomposed i n t o  a t r e n d  te rm ,  and th e  u n w e ig h te d  sum o f p a s t 

unemployment ra tes. Two serious im plica tions are imbedded in  equation

( 3 .4 ) :  f i r s t ,  there is  an inexorable change to  wages as implied by the 

constan t term ( a ) ,  and second ly , re a l wage change depends on th e  

y Q i i t i 9 tl£§d_sum ° f  unemployment r a t e s .  Both i m p l i c a t i o n s  a re

87



inappropriate fo r  Long-term forecasting.

The inc lus ion  of a constant term in to  the s p e c if ic a t io n  in tro d u ce s  

an unwanted trend: wages w i l l  always change by, a t le a s t ,  tha t constant 

te rm . For example, imagine th a t  an economy is  on the  verge of the 

steady s ta te  as env is ioned  by R ica rdo , M i l l  and o th e r  c l a s s i c a l  

economists. Furthermore, imagine tha t there w i l l  be no unemployment and 

no change in  the money supply, a true nirvana fo r  a l l .  One would expect 

no change in  re a l wages, but a model u t i l i z i n g  equation (3.2) would 

forecast a constant change in  wages equal to the constant term. Perhaps 

the constant term is  attempting to  capture the e f f e c t  o f p r o d u c t iv i t y  

change. However, p ro d u c t iv i ty  change is  eas ily  introduced in to  such an 

e q u a t io n . F o r tu n a te ly ,  a simple s o lu t io n  to  t h i s  p rob lem  i s  th e  

suppression of the constant term in  the estimation.

Equation (3 .4 )  a lso  shows th a t  the con ve n t io n a l Ph iL lips-curve
©

sp e c if ica t io n  implies an inappropria te long-run a f f e c t  of unemployemnt

on real wage changes. The undesirableness stems from the ind iscr im ina te

tre a tm e n t o f past unemployment ra tes: unemployment from ten years ago

has the  same impact on the  c u r re n t wage ra te  as th e  con tem p ora ry

unemployment r a te .  Another h y p o th e t ic a l  example should serve to

i l l u s t r a t e  the p o in t .  Suppose th e re  are two economies id e n t i c a l  in

a lm o s t every respect except th a t  one experiences some s m a ll ,  very

infrequent stochastic shocks. Imagine the unemployment h is to r ie s  o f

those economies are d e p ic te d  by Figure I I I . 2 .  The on ly d if fe ren ce

between the two s itua tions  is  a s l ig h t  disturbance over the in te r v a l  t „1
to  t ^ . F in a l l y ,  assume f o r  whatever reason, tha t both economies have 

the same f in a l  leve l o f p r ic e s  a t  t im e T. From equa tion  ( 3 .3 ) ,  the 

change in  re a l  wages would d i f f e r  between the two economies by the
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FIGURE I I I . 2 
Graph of Hypothetical Example

UN

_________________ i ______________ i _________________ j _ _
*1 *2 T

Time

d i f fe re n c e  in  the unemployment h is to ry  regardless of the length of the 

in te r v a l ,  real wages w i l l  d i f f e r  whether the in t e r v a l  ( t - j^ t ^ )  is  two 

weeks, two years or two decades ago. Short-run deviations from the past 

s h o u ld  no t have an equal impact in  the d e te rm in a t io n  of long-run  

var iab les as recent in fluences.

The undesirable c h a ra c te r is t ic  is  due so le ly to  the s p e c i f ic a t io n :  

i t  i s  not in h e re n t to  the t r a d e o f f  r e la t io n s h ip .  The flaw  can be 

avoided by using lagged v a lu e s  o f  the  unemployment ra te  or th e  

unemployment rate as a f i r s t  d if fe ren ce . For example, subs titu t ing  the 

change in  the unemployment rate in to  equation (3.2) y ie lds

(3.2*) Wt  -  wt _1 = a + b(Ut  -  U ^ ) + c(Pt  -  )
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Solving fo r  and le t t in g  Pt  = Pq g ives

(3.4*) WT -  wQ = aT + bCUT -  UQ)

Note tha t the change in  real wages is  now a t t r ib u ta b le  to  a tim e t re n d  

and the o ve ra l l  change in  the unemployment ra te ,  not the unweighted sum 

of past unemplyment rates as implied by the conventional Phi H i  ps -cu rve  

sp e c if ic a t io n .

gmployer and Employee.Taxes

The impact o f s o c ia l  s e c u r i ty  and pe rsona l income ta x e s  upon 

compensation ra te s  rests on a pos it ive  e la s i t i c i t y  of the labor supply 

with respect to  compensation. • A p o s i t iv e  e l a s t i c i t y  im p l ie s  th a t  an 

increase  in  taxes w i l l  increase the ra te  of b e fo re - ta x  compensation 

because of a reduction in  the quantity  of labo r su p p lied  a t  any g iven  

p a y - r a t e .  The e l a s t i c i t y  i s  an e m p i r i c a l  i s s u e ;  income and 

su b s t i tu t io n  e f fe c ts  of a tax change work in  opposite d i r e c t io n s .  For 

an in d iv i d u a l ,  a decrease in  a tax ra te  reduces the gap between the 

gross and net earnings. The influence of a higher real wage on the work 

-  le isure  decision has a dual e f fe c t .  The increased opportunity cost of 

le isu re  (s u b s t i tu t io n  e f fe c t )  induces a s h i f t  from le isu re  towards work. 

On the other hand, income has grown, perm itt ing  the in d iv id u a l to expand 

consumption of a l l  goods inc lud ing  le isu re . Consequently, the o v e r a l l  

e f fe c t  is  th e o re t ic a l ly  ambiguous.

Empirical evidence supporting a pos it ive  e la s t ic i t y  of labor is  not 

overwhelm ing. Rosen, in  a short review of the l i t e r a t u r e ^  notes tha t

90



the general resu lts  are tha t prime age males are re la t iv e ly  in s e n s i t iv e  

to  sm all changes in  wages w h ile  the supply o f hours worked of other 

groups are much more s e n s it ive .  Rosen cau tions  t h a t  the re s u l ts  are  

probab ly  lower bounds s ince the s tud ies  neglected to  investiga te  the 

e f fe c t  of tax changes on retirement decisions, and investm ent in  human 

c a p i t a l .  A study by Hausman performed a f te r  the Rosen survey, confirms 

those general resu lts  of the survey though Hausman f in d s  a large income 

e f fe c t  fo r  prime age males.

Extending the analysis from the ind iv id ua l response to  a tax change 

t o  th e  aggregate response does not s im p l i f y  the  s i t u a t io n .  James
1 L.Gwartney and Richard Stroup *  point out tha t aggregate re a l  d isposab le  

income does not change by the  same amount of the tax change. The tax 

change does not, in  i t s e l f ,  a l te r  the technical production p o s s ib i l i t ie s  

of the economy. For instance, i f  a tax  cut i s  coupled w ith  an equal 

re d u c t io n  in  the  p ro v is io n  of p u b l ic  goods and serv ices, t h e ’precise
«

e f f e c t  depends on the p r iv a te  v a lu a t io n  o f the  p u b l i c  goods. I f  

c i t i z e n *  s v a lu a t io n  o f the foregone public goods exceeds the value of 

the  a v a i la b le  p r iv a te  goods, then re a l "p s y c h ic "  income d e c l in e s .  

T h e re fo re ,  the income e f fe c t  re inforces the s u b s t i tu t io n  e f fe c t  and the 

q u a n t ity  of labor su p p lied  w i l l  inc rease . Of cou rse , the oppos ite  

e f f e c t  i s  p o s s ib le :  the  p r iv a te  goods a v a i la b le  may be valued more 

h igh ly  than the foregone public  goods, thereby increasing aggregate real 

income and the income and s u b s t i tu t io n  e f fe c ts  w i l l  move in  oppos ite  

d ire c t io n s ,  thus having an ambiguous e ffec t on the supply of labor.

However, t h is  a n a ly s is  leads to  an a .p r io r i ,  e xp e c ta t io n  of a 

p o s it ive  e la s t ic i t y  of the labor supply with resipect to  socia l s e c u r i ty  

tax  changes. Soc ia l s e c u r i ty  is  a t ra n s fe r  program: tax  revenues
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c o l le c te d  from workers are s im ply d is b u rs e d  t o  r e t i r e d  p e rs o n s .  

T h e re fo re , re a l aggregate income is  not a lte red  by changes fn the tax 

ra te , especia lly  i f  the taxpayers view the change as a guid_prg..guo f o r  

f u t u r e  b e n e f i t s .  From the above a n a ly s is ,  a zero  change in  re a l  

aggregate income implies no income e ffe c t  f o r  the  economy. Since the  

s u b s t i t io n  e f fe c t  is  the only remaining e f fe c t ,  the ove ra l l  response i s  

unambiguous: the ove ra ll supply of labor w i l l  be reduced in  response to  

an increase in  the  ta x  r a te .  A reduced supply of labo r i» p t ie s  an 

increase  in  the b e fo re - ta x  p a y - ra te .  The p re c is e  magnitude of the 

increase depends on the amount of the labor supply s h i f t  and the s lope 

of the demand fo r  labor func tion .

One may note th a t  the  preceding analysis im p l i c i t l y  assumes th a t 

the b e n e f i t s  are p ro p o r t io n a l  (o r  viewed as p r o p o r t i o n a l )  to  th e  

c o n t r ib u t io n s .  I f  th a t  i s  not t r u e ,  as has been the case in  recent 

years where tax  ra te s  were increased and b e n e f i t s  re duced , th e n  

taxpayers and workers may not view the change as an equitab le  t ra d e -o f f .  

The main p o in t  o f t h i s  d iscuss ion  i s  to show th a t soc ia l security tax 

changes can a f fe c t  the before-tax pay-rate.

Some research ind ica tes there is  some tax  e f f e c t  on compensation 

ra te s .  Gordon, in  a study covering the period 1954-1970^, found th a t
4

employees s h i f te d  fo rw ard  fo u r te e n  p e rc e n t o f  t h e i r  taxes  w h i le

employers s h i f te d  backwards to  employees more than the amount of the
16tax . Belzer found tha t changes in  the socia l security  tax ra te  were 

not evenly borne by employees and employers: employers sh if ted  back to  

employees. Moreover, Belzer also found an extremely weak Link between 

changes in  ho u r ly  p a y -ra te s  and changes in  the e f fe c t iv e  income tax 

ra te . The Link was so weak tha t the income tax va r ia b le  was dropped.
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Using the  same convention  in  d e f in in g  a l l  va r iab les  in  terms of 

growth ra tes, the preceding discussion implies the s p e c if ic a t io n  should 

resemble

(3.5) W -  prod = b,j M(t) + b^ U + b^ tax + b^ Z

where W = growth in  the nominal pay-rate, 

prod = growth in  p ro d u c t iv i ty ,

M(t) = a d is t r ib u te d  lag of the growth in  M2 to rea l GNP,

U = growth ra te in  the unemployment ra te , 

tax = growth in  a tax ra te , and

Z = other va r ia b les . .

Equation (3 .5 )  embodies a l l  o f the de s ire d  long -run  properties 

discussed above. Because the growth in  p ro d u c t iv ity  is  subtracted from 

the growth in  the nominal pay-rate, a l l  changes in  p ro d u c t iv i ty  w i l l  be 

d i re c t ly  transfered in to  pay-rate changes. As long as the  sum of the 

c o e f f i c ie n t s  f o r  the d is t r ib u te d  lag equals one, any excess growth in  

the money supply w i l l  be eventually transmitted in to  pay-rates.

Aggregate pay-rate equations were specified fo r  the m anufac tu r ing  

se c to r  and the  non-m anufactu ring  s e c to r .  F u rthe r breakdowns of the 

manufacturing sector in to  durable and nondurable m anufac tur ing  or the 

nonmanufacturing se c to r  in to  va r io u s  subcategories such as services, 

transporta t ion  and government proved to  be unmanageable. For some of
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those c a te g o r ie s ,  i t  was not possible to  implement the desire long-run 

properties  with any measure of success. Since one of the ra t iona les  fo r  

the aggregate equations i s  to  a l lo w  fo r  simple im p lem en ta tion  of the 

d e s ire d  long -te rm  p r o p e r t ie s ,  on ly equations f o r  m anufactu r ing  and 

nonmanufacturing sectors were used.

The a v a i la b i l i t y  and q u a l i ty  of data helped to  determine the actual

choice of variab les in  the sp e c if ica t io n  of the two aggegrate p a y -ra te

e q u a t io n s . Hourly employee compensation indices were constructed fo r

a l l  s e c to rs ,  in c lu d in g  the  m a n u fa c tu r in g  and n o n -m a n u fa c tu r in g

aggregates. Total compensation of employees is  published by the Bureau

of Economic Analysis on a two d ig i t  SIC code basis. Total compensation

equals wage and salary payments, employer and employee con tr ibu tions  to

socia l insurance, and to  various p r iva te  insurance and b e n e f i t  p la ns .

D iv id ing the to ta l  compensation series by to ta l  hours worked by f u l l  and

p a r t - t im e  em ployees p u b l is h e d  in  ta b le  6.12 of NIPA gave h o u r ly
17compensation ra tes. The rates were constructed over the period 1955 to 

1980 and normalized to  equal un ity  in  the base year of the model, 1977.

A s l i g h t  d i f f i c u l t y  a r is e s  in  th e  a p p r o p r ia te  measure of 

p r o d u c t iv i t y  f o r  both eq u a t io n s . I d e a l l y ,  labo r p r o d u c t i v i t y  i s  

measured as re a l net product per hour. U n fo r tu n a te ly ,  th e re  is  no 

s e r ie s  on the  d iv is io n  o f real_GNP between the m a n u fa c tu r in g  and 

non-manufacturing sectors. Therefore, p rodu c t iv ity  is  measured as real 

GNP less rea l m i l i ta ry  spending per c iv i l ia n  job . To avoid in t ro d u c in g  

short-run c y c l ic a l  e f fe c ts ,  the actual variab le  in  both equations is  the 

percent change in  the three year average.

The monetary variab le  is  the growth in  the ra t io  of M2 to real GNP. 

M2 is  used because i t s  v e lo c ity  has been more stable than the ve lo c ity
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of Ml.

Import prices -  especia lly  o i l  -  have an im po rta n t impact on the  

cost o f l i v i n g .  As seen w ith  the c re a t io n  of OPEC, large exogenous 

pr ice  shocks can be experienced in  the United S ta te s .  Th is  in d ic a te s  

th a t  some measure of import prices ought to be included in  the pay-rate 

equations. Import prices are exogenous in  the model, so no con fus ing  

feedback loop i s  in tro d u ce d  by th e i r  use. Exchange rate f lu c tu a t io n s  

and the use of imports as intermediate goods create a high c o r r e la t io n  

between the  nominal pr ice of imports in  the U.S. and U.S. p r ices : the 

co rre la t io n  c o e f f ic ie n t  between the NIPA im po rt d e f la to r  and the PCE 

d e fL a to r  is  approximately 0 .8 . However, exchange rate f lu c tu a t io n s  are 

caused, in  p a r t ,  by d i f f e r e n t ia l  rates of in f la t io n  between the t ra d in g  

c o u n t r ie s .  Th is leads to  the adopted practice of ad justing the growth 

in  import prices fo r  domestic in f la t io n  by subtracting the growth in  M2 

to  real GNP ra t io  from the growth in  import p r ices.

What i s  th e  bes t way to  measure unemployment? S ince the

cha rac te r is t ics  of the lab o r fo rc e  have been changing over the past

decades, presumably the ove ra ll unemployment rate is  not capturing those

e f f e c t s :  an unemployment o f s ix  percent in  1960 meant more prime age

males were looking fo r  jobs than d id a s ix  percent rate in  1980. Gordon 
1 9and others have t r ie d  to  adjust the unemployment rate fo r  the changing 

cha rac te r is t ics  of the labor force with a va r ie ty  of measures. However, 

a l t  of those measures, inc lud ing the unemployment ra te  of males twenty 

f i v e  and over -  the "pr im e age male" ra te  -  cannot, a t p resent, be 

generated by the INFORUM model. Th e re fo re , the o v e ra l l  unemployment 

ra te  i s  used. In  t e s t s ,  the  d i f fe re n c e  in  performance between the 

overa ll unemployment ra te  and the "prime age male" unemployment was
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n e g l ig ib le .

The tax va r iab le  is  the growth in  the s ta tu tory  socia l security  tax 

ra te  pa id by the employer and the employee. This sp e c if ic a t io n  allows 

fo r  a d i f f e r e n t ia l  impact fo r  a given increase; an one percentage point 

increase in  the tax rate from f i v e  to  s ix  percent w i l l  have a la rg e r  

impact on gross hourly  labor compensation than an increase from ten to  

eleven percent.

The estimated equation fo r  manufacturing hourly compensation ra te s  

i s  d e p ic ted  in  F igure I I I . 3 .  The f i v e  year d i s t r ib u t e d  lag  of the 

growth in  the M2 to GNP ra t io  is  used to  implement the desired lo n g -ru n  

p ro p e r ty  o f monetary growth on i n f l a t i o n .  The lag c o e f f ic ie n ts  were 

constrained to  l i e  on a Line and to  sum to one. Approx im ate ly  h a l f  o f 

th e  e f f e c t  i s  t ra n s m it te d  th rough the f i r s t  two years o f the Lag 

s truc tu re  w ith  the remaining h a l f  occuring in  the remaing three years of 

the Lag. Even though a l l  o f the c o e f f i c ie n t s  are c o n s tra in e d ,  the 

s t a t i s t i c s  in d ic a te  th a t  a l l  o f the va r iab les  (taken as a whole) are 

important in  the explanation of the dependent va r ia b le .

Social security  tax rate changes have a small and p o s i t iv e  e f f e c t  

on h o u r ly  compensation ra te s .  Since the dependent va r iab le  includes 

employer and employee con tr ibu tions to  socia l insurance, a c o e f f i c ie n t  

of less than one ind ica tes tha t Less than a l l  of the increase is  sh if te d  

fo rw ard  in to  gross pay-rates. The precise magnitude w i l l  depend on the 

size of the tax ra tes. According to  these es tim a tes  f o r  example, an 

increase  from a 13.5 percent tax  ra te  to  14 percent w i l l  ra ise gross 

p a y -ra te s  by 0.24 percent but reduce net p a y -ra te s  by about 0 .3 5  

percent.

F in a l l y ,  changes in  re a l  im port p r ice s  have a moderate pos it ive
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FIGURE I I I . 3

M anufacturing Hourly Pay-rate Equation

Dependent Variable (DEP) = 

Mfg. HLCt % -  1.0 % PR0Dt

Equati on

DEP = 0.265 *  % (M2/GNP) .
C3.91 *)

+ 0.232 *  % (M2/GNP) ?
(7.27*)

+ 0.202 *  % (H2/GNPV ,
(7.15*) "  t _ 3

+ 0.170 *  % (N2/GNPV .
(4.66*) '  t_4

+ 0.134 *  % (M2/GNP) c 
(2.57*) ’  t -5

•

+ 0.064 *  ( % (Social Security Tax Rate) ) 
( 1 .20) ~ *

+ 0.085 *  ( % (Import DFL) -  % (M2/GNP). 1) 
(1.89) "

+ 0.103 *  ( X (Import DFL). . -  % (M2/GNP)* O  
(2.16*) ‘  * 1 '  t_2

Period of estim ation: 1960-1980

R2 = 0.708 RBAR2 = 0.550 DW = 0.739 AAPE = 53.75

£ = percentage change

t  s ta t is t ic s  in  parathensis, *  s ig n i f ic ic a n t  a t the 5% level
* *  s ig n if ic a n t  a t the 10% level
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e ffe c t  on compensation grow th. Summing the  c o e f f i c ie n t s  on the two 

v a r ia b le s  in d ic a te s  an e la s t ic i t y  of hourly compensation to  changes in  

import prices of approximately 18 percent. For example, a doub ling  o f 

th e  im p o r te d  p r ic e  of o i l  w i l l  y ie ld  a 18 % growth in  the  h o u r ly  

compensation of the m anufac tur ing  s e c to r ,  a l l  o th e r in f lu e n c e s  he ld  

constant.

Conspicuous by th e i r  absence are an in te rcep t and the unemployment 

ra te . No in te rcep t i s  estimated fo r  the reasons stated above, otherwise 

the long-run transmission process f o r  the excess growth in  the money 

su p p ly  is  augmented by the va lue  of the in te r c e p t .  The growth in  

unemployment was te s te d  but i t  came in  the equation  w ith  a p o s i t iv e  

s ig n .  Forecasting purposes and in tu i t io n  ind ica te  a pos it ive  in fluence 

to  be an unreasonable e f f e c t :  the  p o s i t iv e  c o e f f i c ie n t  w i l l  cause 

compensation to  inc rease  d u r in g  a recession w h i le  a boom w i l l  force 

compensation to dec line . Therefore, increases in  the unemployment ra te  

would serve to increase the average pay-rate of the manufacturing sector 

in  a fo recast.

Given the  constra in ts imposed on the equation from economic theory 

and forecasting  purposes, the ove ra l l  f i t  of the equation is  good. The 

independent v a r ia b le s  e x p la in  71% o f the v a r ia t i o n  in  the dependent 

va r ia b le ,  55% a f te r  adjustment fo r  degrees of freedom. A l l  but two of 

the  c o e f f i c ie n t s  are s ig n i f i c a n t  a t the f iv e  percent le v e l,  with the 

remaining s ig n i f i c a n t  a t the ten percent confidence le v e l .  S e r ia l  

c o r r e l a t i o n  i s  p re s e n t  bu t e f f o r t s  to  c o r r e c t  f o r  i t  w ith  the 

H ild re th-Lu procedure did not apprec i a b le ly  change the r e s u l t s .  The 

la s t  d e s c r ip t iv e  s t a t i s t i c ,  the AAPE, represen ts  the average annual 

absolute percentage e r ro r .  The AAPE is  re la t iv e ly  large due in  p a r t  to
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the  v o l a t i l i t y  and magnitudes of the series. However, when the AAPE is  

calculated using the actual and predicted leve ls implied by the equation 

o f the m anufac tu r ing  p a y - ra te ,  the AAPE is  reduced from f i f t y - f o u r  

percent to approximately three (2 .65 ) pe rcen t.  P lo ts  o f the im p l ie d  

le v e ls  from the estimated equation and the actual leve ls are portrayed 

in  Figures I I I .4 A  and I I I . 4 B .  The values predicted by the equation are  

shown by the  d o tte d  l i n e s ,  a c tu a l values by the  s o l id  l i n e s .  The 

e q u a t io n  c a p tu re s  most o f  th e  t u r n in g  p o in t s  bu t c o m p le t e l y  

underpredi c ts  the boom years of 1968^1971. The equation does not have 

many short-run c y c l ic a l  v a r ia b le s ,  a fa c t  which may account f o r  th a t  

mi ss.

Rather than duplicate the spec if ica t ion  used fo r  the manufacturing 

s e c to r ,  a new approach is  used to  model the monetary t ra n s m is s io n  

process f o r  the nonmanufacturing sector. Excess money growth is  s t i l l  

passed through to  hourly compensation but by the in c lu s io n  of a lag o f 

th e  m anufac tu r ing  compensation grow th. F igure I I I . 5 p o r t ra y s  the  

r e s u l t i n g  e q u a t io n .  The dependent v a r i a b l e  i s  th e  g row th  in  

nonmanufacturing p a y -ra te  le ss  the growth in  p ro d u c t iv i ty .  Growth in  

the manufacturing pay-rate less p ro d u c t iv i ty  growth e n te rs  w ith  a lag 

s t r u c tu re  o f two yea rs . The c o e f f ic ie n t s  are a l l  p o s it iv e ,  l i e  on a 

s t ra ig h t  l in e  and are con s tra in ed  to  equal u n i t y .  This c o n s t ra in t  

m a in ta ins  the  lon g -ru n  p rope rty  of money in the model. The growth in  

unemployment rate has the expected sign and has a s ig n if ic a n t  in f lu e n c e  

in  the determination of nonmanufacturing compensation. Social security  

tax changes have a s l ig h t ly  larger e ffe c t on the nonmanufacturing sector 

than the manufacturing one, an e f f e c t  th a t  m ight be exp la ined  by the
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FIGURE I I I .  4A

A c tu a l p e rc e n t change in  m a n u fa c tu rin g  p a y - ra te  le s s  
tl»« g ro w th  in  p r o d u c t iv i t y  and M2 to  re a l CNP 

vs
P re d ic te d  p e rc e n t changes

OATE ACTUAL PREDIC m s s
ZS * IS  f IS  A-P *

60 1. 86 1. 16 0. 70
61 -O. 10 -2 . 12 2. 02
62 -2 . 91 -3 . 91 1. 40
63 -1 . 21 -0 . 42 -O. 79
64 -2 . 71 -1 .  74 -0 . 97
69 -3 . 08 -1 .  87 -1 . 21
66 -0 . 12 1. 38 -1 . 30
67 2. 30 2. 26 0. 03
68 1. 23 -1 .  12 2. 39
69 2. 43 0. 48 I .  99
70 4. 33 1. 09 3. 23
71 1. 77 0. 96 0. 82
72 -6 . 77 -3 . 96 -O. 62*-
73 -1 . 43 -O. 99 -0 . 44
74 2. 61 2. 81 -0 . 21
73 1. 73 1. 23 0. 30
76 -1 . 70 -2 . 37 0, 87
77 3. 60 2. 96 0. 63
7S 1. 16 2. 36 -1 . 20
79 2. 81 1. 79 1. 02
80 4. 39 4. 38 0. 01

IS  * IS  + IS  A-P *
-6 . 773 -4 . 398 -2 . 023 0. 333 2. 728

0
FIGURE I I I .  48

A c tu a l le v e l  in  m a n u fa c tu r in g  p a y - ra te  
v»

P re d ic te d  le v e l

DATE ACTUAL PREDIC
IS  * IS

60 36. 70 36. 22
61 37. 73 37. 04
62 39. 20 38. 23
63 40. 33 40. 00
64 42. 00 41. 80
63 42. 87 43. 83
66 44. 80 46. 32
67 47. 03 48. 68
68 30. 42 30. 63
69 33. 93 32. 78
70 37. 37 34. 77
71 61. 10 37. 37
72 64. 42 60. 70
73 69. 07 69. 89
74 76. 43 73. 92
73 S3. 32 83. 16
76 92. 32 91. 01
77 100. 03 98. 72
78 108. 22 107. 29
79 118. 67 116. 18
80 131. 22 126. 11

IS  * IS  ♦

IS

IS
36. 220 56 .433  76 .646  9 6 .838  117.071
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Dependent Variable (DEP) = % Non-Mfg HLCt  -  1.0 % PROD̂  

Equati on

DEP = 0.671 *  C % (Mfg. HLC) -  % PROD.)
(5.01 )

+ 0.235 *  ( % (Mfg. HLC). -  % PROD* . )
(1 .80**) ~ M

+ 0.094 *  ( % (Mfg. HLC) ? -  % PROD. O  
(1.96 ) “

+ -0.025 *  ( % Unemployment Rate )
( - 2 . 0 1 **)

+ 0.062 *  ( % (Social Security Tax Rate.).)**  — * t
(1.82 )

+ 0.072 *  ( % (Social Security Tax Rate 1))
(2.52 ) “  t_1

Period of estim ation : 1960-80 

R2 = 0.8582 RBAR2 = 0.811 DW = 1.152 AAPE = 12.72

2 = percentage change

FIGURE I I I . 5

Non-manufacturing Hourly Pay-rate Equation

t  s ta t is t ic s  in  paranthesis, *  s ig n if ic a n t  a t the 5% le v e l,
* *  s ig n i f ic a n t  a t the 10% leve l.



Larger share of workers in  the  nonmanufacturing sector who are more 

sens it ive  to FICA taxes. An in te rcep t is  also suppressed f o r  the same 

reason as before.

Compared to  the o ther aggregate e q u a t io n , the nonmanufacturing 

performs very w e l l .  The f i t  as measured by the ad jus ted  R^ is  good 

(0 .8110) w ith  s e r ia l  c o r re la t io n  less of a problem. The AAPE fo r  the  

estimated equation is  approximately th ir te e n  percent which is  reduced to  

1.3 percent when the ca lcu la t ion  is  performed fo r  the leve l of pay-rates 

instead of the growth in  pay-rates less p r o d u c t iv i t y  change. F igures 

I I I . 6 a  and I I I . 6 b  show the p lo ts  o f a c tu a l le v e ls  versus pred ic ted 

Levels im p l ie d  by the es tim ated  e q ua t io n . The p lo ts  show th a t  the  

equation  s y s te m a t ic a l ly  misses the  period from 1970 through 1976. A 

dummy var iab le  fo r  the Nixon wage-pri ce freeze  was te s te d  but i t  was 

found to  be i n s i g n i f i c a n t .  Excepting that one in te r v a l ,  the equation 

tracks the major tu rn ing  po in ts .

I I I . 3 Relative Pay-Rates in  Ind iv idua l Industr ies

The approach applied here in  determining compensation by in d u s t ry  

i s  to  focus on re la t iv e  pay-rates by industry . By focusing on sectoral 

pay-rates, long-run trend in fluences and short-run c y c l ic a l  e f fe c ts  can 

be e a s i ly  modelled. Pay-rates by industry are obtained as the product 

of the aggregate rate and the re la t iv e  sectoral pay-rate.

In  t h i s  s tu d y , r e la t i v e  p a y -ra te s  are a f fe c te d  by a s e c t o r a l  

s p e c i f i c  v a r ia b le ,  the share of to ta l  employment accounted fo r  by tha t 

ind us try ,  and by severa l economy-wide v a r ia b le s :  the  growth in  the 

personal consumption expenditures d e f la to r ,  the unemployment ra te , and
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FIGURE I I I .  6A

Actual growth in  non-manufacturing pay-rate 
leas tha growth in  p ro d u c tiv ity

vs.

P redicted Growth

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P a

60 2. 93 3. 90 0. 03
61 2. 42 3. 39 -O. 82
63 3. 19 3. 33 -O. 09
63 3. 60 3. 36 -O. 66
64 3. 74 3. 83 -0. 08
69 3. 74 1. 43 1. 31*
66 4. 73 3. 79 0. 93
67 4. 79 4. 63 0. 16
68 6. 93 9. 87 I. 04
69 6. 48 6. 69 -0. 21
70 7. 83 9. 93 1. 91
71 6. 77 6. 08 - 0. 69
73 6. 61 6. 09 0. 93
73 6. 46 7. 07 -0. 60
74 8. 17 8. 81 -0. 64
75 8. 20 9. 31 -1. 10
76 8. 38 9. 19 -0. 81
77 7. 09 8. 69 -1. 60
78 7. 83 8. 13 -0. 29
79 8. 71 8. 90 -0. 18
80 9. 06 9. 26 -O. 20

IS * IS ♦ IS A-P a
1. 439 3.110 4.784 6.499

a
8. 134

FIOURE I I I .  6B

Laval o f tha non—manufacturing pay—ra ta  

vs.

P red icted le ve l

DATE ACTUAL PREDIC
IS * IS ♦

60 34. 11 34. 19
61 39. 26 39. 64
63 36. 77 37 49
63 38. 19 39. 18
64 40. 13 41. 33
69 41. 86 43. 03
66 44. 44 49. 46
67 47. 17 48. 14
68 90. 89 91. 62
69 94. 47 99. 30
70 98. 96 98. 97
71 63. 08 63. 73
72 67. 93 66. 66
73 72. 90 71. 42
74 79. 33 78. 11
79 86. 06 89. 63
76 93. 29 92. 69
77 100. 00 100. 51
78 108. 74 108. 98
79 US. 97 118. 98
80 130. 01 130. 07

IS * IS >
34  110  54 . 527  74  944  9 5 . 361 115 779
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the proportion of teenagers in  the overa ll c i v i l i a n  labor fo rce . Before 

d is c u s s in g  the  p rec ise  s p e c i f ic a t io n  and r e s u l t s  o f th e  s e c to r a l  

p a y - ra te  e q ua t io ns , a short review of the work on "wage" determination 

by industry is  presented.

Relatiye.,pay7 rates, i  n_ other . studi es

The f i r s t  work which u t i l i z e d  the r e la t i v e  wage framework was
1 8published by Michael Wachter in  1970. Wachter developed a model in  

w h ich  m a n u fa c tu r in g  i n d u s t r i e s  a re  d iv id e d  in to  two groups: a 

high-wage, noncompetitive sector and a low-wage, c o m p e t i t iv e  s e c to r .  

The high-wage in d u s t r ie s  attempt to  maintain a wage premimum over the 

other in d u s tr ie s .  Employers in  the high-wage in d u s t r ie s  m a in ta in  a 

la b o r  queue from which they h i r e .  As aggregate demand in c re a s e s , 

low-wage indus tr ies  lose workers to  the higher wage in d u s tr ie s ,  f o r c in g  

the low-wage ind us tr ie s  to  bid up wages. Since the high-wage ind us tr ie s  

h i r e  from a queue, th e re  i s  no need fo r  them to ra ise wages u n t i l  the 

queue becomes unacceptab ly s m a ll .  T h e re fo re , lo w e r in g  le v e ls  o f  

unemployment w i l l  na rrow  th e  wage s t r u c t u r e  w h i le  in c r e a s in g  

unemployment widens the gap between the high and low-wage in d u s t r ie s .  

Th is  suggest Wachter1 s main hypothes is  tha t high-wage indus tr ies  are 

p o s it iv e ly  a ffec ted , i f  a t a l l ,  by f lu c tu a t io n s  in  aggregate demand 

w h i le  low-wage i n d u s t r i e s  a re  n e g a t iv e ly  c o r r e la t e d  w i th  th e  

unemployment ra te .

E m p ir ica l t e s t in g  o f t h i s  model was a cco m p lish e d  w i t h i n  th e  

framework of a Cobb-Douglas function  fo r  the leve l of wages :



(3 .6 ) W = a Vb1 Ub2 W*b3 a,b1,b3 > 0 , b2<0 ,

where V i s  va lue  added, U is  aggregate unemployment and W* is  a proxy 

fo r  wages paid in  other in d u s tr ie s .  Some manipulation and the a d d i t io n  

of a d is t r ib u t e d  lag on prices and unemployment to  capture some of the 

dynamics of the wage-price s p ira l  y ie ld s ,

(3.7) Log W /  W* = log ag + log V /  V + a^ Time +

3 3

£ * 3  Ut - k  + X>4 Pt - k  + a5 KW + e
k=0 k=0

(where KW is  a dummy fo r  the Korean War)

Wachter es tim ated the equa tion  f o r  the p e r io d  1947-1967 us ing  

annua l data fo r  n ine teen tw o - d ig i ‘t  SIC m anu fac tu r ing  s e c to rs .  He 

constrained the lag s truc tu re  on prices and unemployment to  be id e n t ic a l 

across a l l  s e c to r s ,  and th e  r e s u l t s  c o n f i rm e d  h is  h y p o th e s is .
V

In d u s t r ie s  w ith  high measures of concentration and un ioniza tion rates 

were p o s i t iv e ly  correlated w ith the unemployment ra te .

David B e lze r m o d if ied  W ach te r 's  model i n t o  a s t r u c t u r e  more 

accomodating to  the needs o f  long-te rm  in te r in d u s t r y  fo re c a s t in g .^  

Belzer postulated a general model fo r  the wage of an industry  as

(3.8) RWt  = g( log P, U, S) + (1-a) RW^
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with RW re fe rr in g  to  the re la t iv e  pay-ra te , P to  a d i s t r ib u t e d  lag o f

the  growth in  the  CPI, U to  unemployment and S a vector of industry

sp e c if ic  va r iab les . Working with Bureau of Labor S t a t i s t i c s  s e r ie s  on

h o u r ly  e a rn in g s  in d ic e s  f o r  p roduc tion  w o rke rs , B e lze r te s te d  a

sp e c if ica t io n  derived from equation 3.8 fo r  one hundred tw o - d ig i t  SIC

in d u s t r ie s .  C o e f f ic ie n ts  fo r  the lagged dependent va r ia b le  frequently

f e l l  outside the zero to  one range, thereby implying d e s ta b l iz a t io n  in  
2 1th e  lo n g - r u n .  The equation  was m od if ied  by d ropp ing  the  lagged

dependent va r ia b le  and a n e g o t ia t io n s  v a r ia b le  which had a n e g l ib le
22in fluence on re la t iv e  wages. The f in a l  form of equation was

2

(3.9) RWt  = aQ + a(J P + a2 UNEM25t _k + a3 TIME + a4 log EMP
k=0

where P = d is t r ib u te d  lag on in f la t io n  w ith the weights 
spec if ied  as 0.5,0.33 amd 0.17 fo r  t  to t - 2 ,

UNEM25 = unemployment rate fo r  males 25 years 
and o lde r, and

EMP = in d u s try 's  share of to ta l  employment.

The t im e  t r e n d  was in c lu d e d  to  a l lo w  f o r  " t a r g e t 1' wage 

d i f fe r e n t ia ls  to  change overtime and to  capture s h i f t s  in  the s k i l l  mix 

of the labor fo rce . The change in  employment served three purposes: to  

account f o r  s h o r t - ru n  changes in  earnings due to  overtime, to  re f le c t  

short-run labor supply in e la s t ic i t y  fo r  an in d u s t r y ,  and to  represent 

the  e f f e c ts  o f  a changing employment mix w ith in  an in d u s try . In order 

to  economize on degrees of freedom, weights were s p e c i f ie d  fo r  the lag 

on p r ices ; experimentation gave the pa tte rn .

Belzer found th a t twice as many sectors had negative price terms as
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had p o s it iv e  price terms. However/ he noted th a t  the magnitudes of the 

p o s i t i v e  c o e f f i c i e n t s  were much g rea te r  than the  n e g a t ive  ones. 

A d d it io n a l ly ,  c o t l in e a r i ty  between the unemployment terms and prices may 

have meant the in f lu e n c e  o f p r ic e s  were moderated by the e f f e c t  o f 

unemployment.

The unemployment ra te  was the most pow erfu l in f lu e n c e  in  the  

equations. A pos it ive  sign on the  unemployment ra te  im p l ie s  th a t  as 

unemployment increases the wages in  tha t industry  f a l l  (or do not r ise  

as qu ick ly )  as the average wage or as unemployment decreases, wages 

inc re ase  more qu ick ly  than the average wage. This p rocyc l ica l behavior 

was most evident in  the t e x t i l e  and serv ice in d u s t r ie s ,  a l l  b a s ic a l ly  

no n -u n ion , low-wage s e c to rs .  Strongly unionized in d us tr ie s  -  such as 

motor v e h ic le s ,  s t e e l ,  and t r u c k in g  -  had n e g a t iv e  s ig n s  on th e  

unemployment r a te ,  thus in d ic a t in g  th a t  th e i r  wages ( re la t iv e  to  the 

average) are "protected" during downturns in  economic a c t i v i t y .  Time 

t r e n d  e f f e c t s  were la r g e s t  i n  th e  m a n u fa c tu r in g ,  m in in g  and 

transpo rta t ion  sectors, a re su lt  a t t r ib u te d  to  union aggressiveness a t  

the  b a rg a in in g  t a b l e . ^  S u p r is in g ly ,  the se c to r  s p e c i f i c  term, the 

change in  in d u s try  employment, performed very w eak ly . Only tw e lve  

sec to rs  out o f the hundred had s t a t is t i c a l l y  s ig n i f ic a n t  signs. Seven 

of the sectors e x h ib it  a p o s it ive  co e ff ic ie n t in d ic a t in g  the overtime or 

demand fo r  high-wage labor e f fe c t .

The major focus of the remain ing s tu d ie s  on r e l a t i v e  wages, 

however, has been the influence of d i f fe re n t  fa c to rs  at a spe c if ic  po int 

in  t im e . Moreover, a primary concern has been the in fluence and extent 

o f c o n c e n t ra t io n ,  e i th e r  i n d u s t r i a l  o r  la b o r  u n io n ,  on th e  wage 

s truc tu re .

23
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The arguments presented in  those studies concerning the e ffe c t of 

industry  concentration on wage determination can be condensed in to  three 

types. F i r s t ,  the high co rre la t ion  between p r o f i t s  and co n c e n tra t io n  

ind ica te  tha t h ighly concentrated ind us tr ie s  d iv ide  the monopoly p r o f i t s  

w ith  la b o r .  Second, highly-concentrated ind us tr ie s  can ty p ic a l ly  pass 

on th e i r  costs to th e i r  customers, thereby reducing resistance in  those 

i n d u s t r i e s  to  la rg e  wage in c r e a s e s .  F in a l l y ,  a high degree of 

concentration and strong labor unions w i th in  an in d u s t r y  i s  a common 

occurence, g iv ing  unions more power to ra ise wages.

While the e ffe c t of in d u s tr ia l  concentration on value added e x is ts ,

i t  i s  not necessary to  use as an explanatory va r iab le  in  a fo recasting

context because the t im e p r o f i l e  of in d u s try  c o n c e n tra t io n  probably

resembles e i t h e r  a constan t term or a slow moving trend . Thus, any

e f fe c t  of market s truc tu re  is  l i k e ly  to  be ind is t ingu ishab le  from o ther

v a r ia b le s .  Furtherm ore, a recent cross-sectional study comparing the

e ffe c ts  of concentration and un ion iza tion on wage d i f f e r e n t ia ls  fo r  1958

and 1967 concludes th a t ,  i f  changes in  labor q u a l i ty  are inc luded , then

market power was found to  be corre lated with high wages in  1958 but not 
25in  1967. As a consequence, no e x p l ic i t  in fluence o f market power was 

included in  the re la t iv e  pay-rate equations.

S pec if ica tion  and Results fo r  the Present Modgl

This study adapted the Belzer methodology with some m o d if ic a t io n s .  

A major m o d i f ic a t io n  in v o lv e s  the  d e f in i t io n  and construction of the 

dependent va r ia b le .  Because of l im i ta t io n  on data a v a i la b i l i t y ,  Be lzer 

used h o u r ly  ea rn ings in d ic e s  f o r  p ro d u c t io n  workers provided by the
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Bureau of Labor 

compensation o1 

present study, 

and hours wor 

tw o -d ig i t  SIC • 

e t im i  nates an> 

Other moc 

p a y -ra te  equa 

present model ■

(3.10) RW* = 

w

This specifica  

government sec 

One notew 

i s th a t  the a. 

to  a p a rt icu la  

va r iab le  canno 

industry aggre 

(PC2Q) is  inc 

An inc re as ing

s ta t is t ic s .  In h is fo recast, the model adjusted fo r  the 

lonproduction workers with regression equations. In the 

' combining NIPA series on to ta l  employee compensation 

d by a l l  employees, average hourly earnings ind ices by 

iu s tr ie s  fo r  a l l  employees are computed. Th is method 

leed fo r  fu r th e r  adjustment of the forecasted va r ia b les , 

/ i c a t i o n s  came in  the s p e c i f i c a t io n  o f the r e la t i v e  

on. The spe c if ica t ion  fo r  a p a r t ic u la r  industry  in  the

2
^  PC2Qt  + b2 Pt  + 2 UN̂ J  + b4 EMPSHARE

'•e RW = industry hourly employee compensation rate
re la t iv e  to the appropriate aggregate pay-ra te ,

PC20 = teenage share of the labor fo rce ,

UN = inverse of the overa ll unemployment ra te ,

3SHARE = in d u s try 's  share of hourly adjusted 
employment, and

P = rate of growth of the PCE d e f la to r .

on was used fo r  th ir ty -seven  p r iva te  se c to rs  and e ig h t  

rs over 1956-80.

thy feature of the re la t iv e  wage or pay-rate form ula tion 

r i o r i  sign on any c o e ff ic ie n t of a va r ia b le  not sp e c if ic  

in d u s try  can be e i th e r  p o s i t iv e  or ne ga t ive  s ince a 

possibly raise or lower a l l  re la t iv e  pay-rates w ith in  an 

te .  For instance, the teenage share of the labor fo rc e  

ided as a crude measure of the s k i l l  of the labor fo rce , 

o r t io n  of teenagers in  the lab o r fo rc e  has opposing
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in f lu e n c e s :  a la rg e r  share of re la t iv e ly  unsk il led  labor is  ava ilab le  

while  more h igh ly s k i l le d  labor becomes more scarce. Consequently, the 

c o e f f i c ie n t  accompanying PC20 may have a pos it ive  e f fe c t  fo r  indus tr ies  

re qu ir in g  s k i l le d  labor and a negative in f lu e n c e  in  the  tower s k i l l e d  

i  ndustr ies .

This reasoning extends to  the unemployment and in f la t io n  va r iab les . 

S tro n g ly  un ion ized  in d u s t r ie s  w i l l  have a p o s it ive  s ign , since th e i r  

pay-rate w i l t  not decline ( re la t iv e  to the average) d u r in g  an increase  

in  unemployment. Conversely, nonunionized sectors, where wages are more 

respons ive  to  labo r market cond it ions , should e x h ib i t  a negative sign 

since an increase in  unemployment w i l l  increase the supply of a v a i la b le  

lab o r and depress t h e i r  wages r e la t i v e  to  the average. I n f la t i o n ,  

measured as a d is t r ib u te d  tag o f  the growth in  the  PCE d e f la to r  w ith  

w e igh ts  o f  0 .5 ,  0.33 and 0.17, can e ith e r ra ise or lower an in d u s try 's  

p a y - ra te  depending on the union s tre n g th  in  n e g o t ia t in g  e s c a la to r  

clauses.

To add to  the  s t a b i l i t y  of the model, the unemployment rate is  

entered as i t s  inverse. The ensuing nonlinear re la t io n sh ip  perm its  the  

unemployment ra te  to  have a d i f fe re n t  impact on an in d u s try 's  pay-rate 

depending on ove ra ll economic conditions. A given one percent change in  

the unemployment rate w i l l  have a larger impact when the  re c ip ro c a l  of 

tha t ra te  is  smalt rather than large.

In d u s try  share of t o t a l  employment i s  the  on ly  sector sp e c if ic  

va r ia b le . I t  is  included to  cap ture the demand c o n d it io n s  w i th in  an 

i n d u s t r y ,  bu t i t  a lso  may have e i th e r  s ig n . C o n tra c t io n  in  some 

in d us tr ie s  works by laying o f f  the low-wage workers ,  thus d r iv in g  up 

average p a y -ra te  fo r  the rem ain ing employees, which increases th e i r
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pay-rate re la t iv e  to the average. Expansion in  those in d u s tr ie s  occurs 

by in c re a s in g  the  employment o f low-wage w orke rs , the reby  lowering 

average pay-rate re la t iv e  to the aggregate. In  those in d u s t r ie s ,  the  

expected s ign  o f the c o e f f i c ie n t  is  negative. On the other hand, the 

in d u s t r ie s  w h ich , to  expand have to  a t t r a c t  w o rk e rs  from  o th e r  

in d u s t r ie s ,  would e x h ib i t  a p o s i t iv e  c o e f f ic ie n t  on the unemployment 

ra te va r ia b le .

The resu lts  o f the e s t im a t io n  procedure are d isp la ye d  in  Table

I I I . 1 . The second column shows the resu lts  fo r  the teenage share of the 

labo r fo rc e  (PC20). O v e ra l l ,  PC20 is  a strong explanatory va r ia b le ,  

s ig n if ic a n t  in  twenty-seven of the th i r t y - e ig h t  of the p r iva te  s e c to rs ,  

and f i v e  o f e ig h t  in  the p u b l ic  s e c to rs .  Among the  t h i r t y - e i g h t  

indus tr ies  in  the p r iva te  sector, twenty have a p o s it ive  co e f f ic ie n t  fo r  

PC20 and eighteen have negative ones. As expected, the high* ski l i e d  

in d u s t r ie s  such as Autos (2 2 ) ,  M ining ( 3 ) ,  Communications (28) and 

U t i l i t i e s  (30) have strong p o s it ive  in fluences, w h ile  A g r ic u l tu re  ( 1 ) ,  

Wholesale and R e ta i l  trade  (31) and most o f the  finance and service 

sectors have a th e i r  re la t iv e  pay-rate reduced as the  teenage share o f 

the c iv l ia n  labor force increases. The performance of PC20 i s ,  in  p a r t ,  

due to the high co rre la t ion  with a time trend.

The inve rse  o f the unemployment rate was not so strong a va r iab le  

as Belzer found. Twelve sectors had the same sign th roughout the la g ;  

n in e  of these had nega t ive  c o e f f i c ie n t s .  Of these n in e ,  two were 

low-wage sectors, A gricu ltu re  (1) and Wholesale and R e ta i l  (31) t ra d e .  

Another anomaly is  the po s it ive  co e ff ic ie n t fo r  the the Transportation 

equipment m anufac tu r ing  se c to r  e x c lu d in g  m o to r v e h ic le s  ( 1 9 ) ,  a



TABLE I I I - l

INDUSTRV RELATIVE PAY-RATE EQUATIONS

SECTOR INTERCEPT PC20 UN UN(T-l) UN<T-2) PRICE AMPSHR R8Q RBRSQ AAPE D-W

34 hotels 1. 628 
(7. 807)

-2 . 334 
(-4. 729)

0. 129 
(1. 322)

0.093 
(0. 931)

0. 064 
(1.230)

-0. 183 
(-0.470)

-0. 166 
C-2. 391)

0. 617 0. 489 0. 796 1. 220

33 MISC. BUS. 1. 434 
(89. 631)

-3. 423 
(-10. 33)

0. 014 
(0. 229)

0. 099 
(1. 610)

-0. 081 
(-2. 626)

-0. 140 
(-0. 746)

-0. 031 
(-4. 612)

0. 991 0. 988 0. 463 1. 311

36 AUTO REPAIR 1. 132 
(23. 948)

0. 369 
(1. 163)

-0. 044 
(-0. 407)

0. US 
(0. 987)

0. 062 
(1. 129)

-0. 192 
(-0. 684)

-0. 368 
(-3. 341)

0. 862 0. 813 0. 821 1. 133

37 AMUSEMEN1S 2. 034 
(4. 603)

-3. 099 
(-3.344)

0. 122 
(0. 473)

-0. 122 
(-0.326)

0. 014 
(0. 082)

-0. 609 
(-0. 618)

-0. 722 
(-1. 331)

0. 943 0. 924 1. 336 0. 710

SB HEALTH *  EOU 0. 631 
(18. 936)

2. 163 
(2. 471)

-0. 197 
(-1. 826)

0. 123 
' (1. 103)

-0. 033 
(-0. 612)

-0. 021 
(-0. 061)

0. 019 
(1. 819)

0. 938 0. 944 0. 979 0. 843

39 PERS. SERV. 1.000 
(4. 039)

-0.803 
(-0. 431)

0.034 
(0. 196)

0. 041 
(0. 242)

-0.084 
(-0.999)

0. 023 
(0.036)

0. 020 
(0. 798)

0. 783 0. 711 1. 323 0. 912

40 FED. ENT. 0. 827 
(6. 133)

7. 204 
(11. 628)

-0. 724 
(-4. 379)

0. 233 
(1. 317)

0. 010 
(0. 104)

-0. 898 
(-1. 943)

-0. 406 
(-2. 824)

0. 970 0. 960 1. 469 1. 113

41 S&L ENT. 0. 390 
(6. 247)

8. 669 
(8. 260)

-0. 141 
(-0. 801)

0: 037 
(0. 227)

0. 131 
(1. 700)

-0. 891 
(-2. 408)

-0. 443 
(-2. 162)

O. 933 0. 911 1. 314 1. 407

44 FED IND. 1. 337 
(3. 386)

1. 623 
(1. 126)

-0. 382 
(-2. 049)

0. 410 
(1. 247)

0. 038 
(0. 241)

-1. B97 
(-2. 143)

-0. 060 
(-2. 261)

0. 783 0. 713 2. 692 0. 469

43 S&L IND. 0. 346 
(3. 306 >

4. 924
(2. 123)

-0. 083 
(-0. 420)

0. 333 
(2. 187)

0. 148 
(1. 730)

-1. 727 
(-4. 660)

0. 019 
(0. 991)

0. 933 0. 910 1. 393 0. 971

47 FED. CIV. 1. 338 
(1. 480)

-3. 447 
(-1.033)

-0. 092 
(-0. 126)

1. 891 
(2.381)

f

0. 353 
(0. 937)

-3. 073 
(-2. 672)

o 
o

 
o

o 0. 873 0. 831 3. 174 0. 691

48 FED. MIL. 1. 283 
(13. 063)

2. 177 
(3 498)

-0. 490 
(-3. 984)

-0. 022 
(-0. 133)

-0. 092 
(-1. 347)

-0. 638 
(-1. 648)

-0.112 
(-7. 989)

0. 993 0. 990 1. 264 1. 127

49 S&L EDUC. 0. 439 
(13. 763)

0. 082 
(0. 044)

0. 100 
(0. 723)

0. 261 
(2. 286)

0.119 
(1. 733)

-1. 892 
(-7. 470)

0. 081 
(3.871)

0. 939 0. 943 1. 073 1. 068

90 SVL OTH. 0. 770 
(3. 932)

8. 394 
(4.016)

-0. 481 
(-1. 842)

0. 228 
(1. 181)

0. n o
(1. 170)

-0. 369 
(-0. 634)

-0. 083 
(-1.386)

0. 873 0. 831 1. 311 0. 983

WAGE RELATIVE TO NONMANUFACTURING WAGE



8ECT0R INTERCEPT PC20

17 PR I. METALS 1. 274 
<13. 369)

-2. 166 
(-3. 979)

18 FAB. METALS 0. 858 
(10. 280)

-0. 137 
(-0. 564)

19 TRANS EQ. 1. 023 
(5. 093)

0. 847 
(0. 471)

20 NOW-ELECT. 1. 118
(23. 028)

0. 768 
(3.474)

21 ELECT. MACH. 0. 983 
(16. 364)

0. 798 
(1. 613)

22 AUTOS 0. 343 
(7. 127)

2. 039 
(3. 370)

23 INSTRUMENTS 1. 312 
(27. 451)

-0. 106 
(-0. 455)

24 MISC. MFG. 0. 734 
(4. 836)

0. 774 
(1.194)

23 RAILROADS 1. 167 
(8. 493)

-2. 333 
(-1. 802)

26 AIR TRAN8. 0. 706 
(14.773)

0. 899 
(0. 737)

27 OTHER TRANS. 1. 121 
(8. 080)

-1. 113 
(-2. 790)

28 COfMUN. 1. 037 
(9. 184)

2. 124 
(3. 638)

30 UTILITIES 1. 160 
(11. 063)

2. 166 
(6. 523)

31 TRADE 1. 858 
(13.229)

-1. 012 
(-3.947)

32 FIN. 8ERV. 1. 142 
(20. 549)

-0. 784 
(-1. 753)

33 REAL ESTATE 0. 759 
(9. 772)

-1. 649 
(-3. 727)

(

{

TABLE I I I - l  

INDUSTRY RELATIVE PAY-RATE EQUATIONS

UN U N (T -l) UN(T -2 ) PRICE AMP8HR RSQ RBR8Q AAPE D-W

0.204 
(1.686)

-0. 389 
(-3. 478)

-0. 187 
(-3. 091)

1. 884 
(7. 290)

-0. 114 
(-3. 143)

0. 933 0. 937 1. 070 1. 675 (

-0. 351 
(-2. 992)

-0.000 
(-0. 001)

-0. 003 
(-0. 114)

0. 151 
(1. 015)

0. 109 
(2. 065)

0. 310 0. 346 0. 495 1.314 (

0. 232 
(0. 744)

0*. 067 
(0. 312)

0. 171 
(1. 491)

-0. 000 
(-0. 000)

-0. 146 
(-1.729)

0. 764 0. 685 1. 772 0. 874 (

0. 185 
(2. 045)

0. 038 
(0. 704)

-0. 016 
(-0. 487)

0. 278 
(1. 649)

-O. 098 
(-4. 090)

0. 710 0. 614 0. 463 1. 369 {

-0. 346 
(-2.450)

0.061 
(0. 538)

0. 183 
(3. 084)

-0. 894 
(-3. 563)

0.010 
(0. 277)

0. 663 0. 554 0. 974 1. 187 (

-0. 414 
(-2. 259)

0. 122 
(0. 829)

0. 041 
(0. 535)

1. 717 
(5. 001)

0. 175 
(2. 332)

0. 943 0. 924 1. 255 2. 022 (

-0. 023 
(-0. 313)

0. 064 
(1. 108)

0. 139 
(4. 417)

-0. 737 
(-4. 136)

-0. 398 
(-4.978)

0. 968 0. 958 0. 460 1. 440 (

-0. 158 
(-1.230)

. 0. 225 
(1. 799)

0. 125 
(1. 868)

-0. 283 
(-0. 777)

0. 412 
(2. 063)

0. 775 0. 700 1. 019 0. 761 V

-0. 085 
(-0. 503)

. -0. 306 
(-2. 941)

-0. 155 
(-1. 646)

2. 303 
(6. 320)

-0. 014 
(-0. 331)

0. 911 0. 881 1. 528 1. 822 (

-0. 141 
(-0. 820)

-0. 273 
(-1. 633)

-0. 154 
(-1. 586)

-0. 110 
(-0. 236)

0. 652 
(2. 339)

0. 912 0. 882 1. 680 1. 119 I

0. 024 
(0. 347)

-0. 292 
(-4. 320)

-0. 130 
(-3.682)

0. 630 
(3. 620)

-0. 007 
(-0. 133)

0. 894 0. 859 0. 641 1. 602 (

-0. 145 
(-0. 962)

-0. 478 
(-3. 096)

-0. 139 
(-1. 864)

1. 435 
(3. 973)

-0.177 
(-2. 092)

0. 946 0. 928 1. 368 1. 131 (

-0. 207 
(-2.841)

-0. 180 
(-9. 123)

0, 006 
(0. 205)

-0. 162 
(-1. 364)

-0. 362 
(-4. 023)

0. 976 0. 968 0. 496 1. 666 (

-0. 130 
(-2. 431)

-0. 038 
(-0. 902)

-0. 041 
(-1. 937)

-0. 031 
(-0. 300)

-0.035 
(-4.720)

0. 979 0. 972 0. 339 1. 343 (

0. 013 
(0. 151)

-0. 072 
(-0. 854)

0. 085 
(1. 970)

-1. 100 
(-4. 558)

0. 001 
(0. 065)

0. 933 0. 910 0. 696 1. 265 (

0. 182 
(1 .739)

-0. 034 
(-0. 330)

0. 018 
(0. 309)

0. 014 
(0. 042)

0. 331 
(4. 026)

0. 796 0. 728 0. 960 1. 288



(

TABLE I I I - l

INDUSTRY RELATIVE PAY-RATE EQUATIONS

SECTOR INTERCEPT PC20 UN UN(T-l) UN(T-2) PRICE AMPSHR RSQ RBRSQ AAPE D-W i

1 AGRIC. 1. 743 
<7. 614)

-4. 402 
(-2. 671)

-0. 019 
(-0. 107)

-0. 090 
(-0. 984)

-0. 199 
(-2. 118)

1. 419 
(3. 969)

-0. 206 
(-7. 084)

0. 980 0. 973 1. 938 1. 402 (

2 CRUDE PETRO. 0. 897 
(9. 073)

0. 342 
(0. 229)

-0. 093 
(-0. 976)

-0. 099 
(-0. 341)

-0. 099 
(-0. 697)

-0. 734 
(-1. 093)

0.410 
(2. 939)

0. 791 0. 721 1. 316 1. 949 i

3 MININO 0. 989 
(S. 748)

1. 904 
(2. 243)

0. 033 
(0. 248)

-0. 348 
(-2. 637)

-0. 061 
(-0. 740)

2. 083 
(6. 389)

0. 316 
(3. 627)

0. 997 0. 943 1. 193 1.719 <

4 CONS. 1.209 
(8. 794)

0. 841 
(1. 238)

-0. 209 
(-1.179)

0.321 
(1. 984)

0. 107 
(1. 296)

-1. 449 
(-3. B99)

-0. 048 
(-1. 624)

0. 779 0. 700 1. 446 0. 896 i

9 FOOD 1.079 
(18. 931)

0. 640 
(2. 084)

-0. 084 
(-2. 021)

-0. 049 
(-1. 189)

0. 002 
(0. 118)

-0. 390 
(-2. 899)

-0. 047 
(-3. 674)

0. 998 0. 943 0. 346 I. 748

i
6 TEXTILES 0. 686 

(21.113)
1. 438 

(7.096)
0. 099 

(2. 176)
0. 084 

(1. 961)
-0. 094 

(-2. 447)
0. 927 

(4.990)
0. 129 

(7. 14B)
0. 908 0. 877 0. 379 2. 218

7 APPAREL 0. 661 
(3. 174)

-0. 663 
(-0. 976)

-0. 118 
(-0. 702)

0. 996 
(3. 604)

-0. 026 
(-0. 307)

0. 442 
(0. 626)

0. 221 
(2. 168)

0. 887 0. 849 1. 272 0. 803

8 PAPER 1. 273 
(12. 991)

1. 099 
(4. 389)

-0.013 
(-0. 220)

-0. 119 
(-1. 900)

-0. 009 
(-0. 272)

-0. 279 
(-1.019)

-0. 442 
(-4. 273)

0. 970 0. 960 0. 464 1- 741
it

9 PUBLISH. 1. 767 
(4. 687)

-O. 299 
(-0. 384)

-0. 191 
(-1. 176>

0. 396 
(2. 491)

0. 130 
(1 .419>

-2. 367 
(-9. 114)

-0. 477 
(-1. 880)

0. 896 0. 80S 1. 279 0. 810 |
10 CHEMICALS 1. 182 

(21. 637)
1. 027 

(7. 862)
-0. 032 

(-1. 019)
-0. 096 

(-2. 894)
0. 029 

(1. 463)
0. 091 

(0. 701)
-0. 227 

(-9. 033)
0. 974 0. 969 0. 293 1. 782 1

f
11 PETRO. REFIN 1. 349 

(11. 917)
-3. 289 

(-3. 664)
0. 098 

(0. 721)
-0. 429 

(-3. 206)
-0. 110 

(-1. 994)
1. 497 

(9. 190)
-0. 389 

(-2. 074)
0.829 0. 766 1.297 1. 419

12 RUBBER 1. 306 
(41. 999)

-1. 677 
(-2. 047)

-0. 073 
(-0. 976)

0. 226 
(2. 093)

0. 007 
(0. 124)

-0. 808 
(-3. 616)

-0. 140 
(-1. 221)

0. 991 0. 934 0. 842 0. 929
\1

13 LEATHER 0. 876 
(6. 838)

0. 166 
(0. 190)

-0. 070 
(-0. 993)

0.420 
(3. 766)

0. 004 
(0. 063)

-0. 189 
(-0.480)

0. 289 
(2. 070)

0. 928 0. 903 0. 937 1. 193
i

14 lumber 0. 999 
(7. 999)

2. 369 
(S. 234)

-0.028 
(-0. 287)

. 0.013 
(0. 136)

-0. 072 
(-1. 406)

1. 627 
(7. 206)

0. 101 
(1. 889)

0. 969 0. 994 0. 894 1. 434 |
u

19 FURNITURE _ 0. 897 
(8. 842)

-1. 983 
(-4. 277)

-0. 322 
(-2. 202)

0. 364 
(3. 228)

-0. 029 
(-0. 449)

0. 162 
(0. 917)

0. 992 
(2. 760)

0. 880 0. 840 0. 910 1. 229 f j

16 STOfC, ETC. 0. 986 
(9. 987)

0. 974 
(1. 421)

0. 010 
(0. 120)

-0. 091 
(-1.091)

-0. 046 
(-1. 032)

0. 377 
(1. 633)

-0. 098 
(-0. 696)

0. 832 0. 776 0. 711 0. 949 &
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high-wage and unionized ind us try . I t  i s  possible tha t the c o l l in e a r i t y  

with the price va r iab le  moderates those perverse e f fe c ts .  On the o th e r  

hand, summing the c o e f f ic ie n ts  ind icates tha t Autos (22), N on -e lec tr ica l 

machinery (20) and o th e r t r a n s p o r ta t io n  (27) -  main ly t ru c k in g  and 

U t i l i t i e s  (30) have a p o s it ive  net e f fe c t  of unemployment. The s e rv ic e  

se c to rs  and p u b l ic  educa t ion  (49) have the expected net negative sign 

fo r  unemployment.

Column 6 of Table 3.1 d isp lays the e ffe c t of in f la t io n  on r e la t i v e  

compensation. The lag  s t ru c tu re  was the same as tha t used by Belzer. 

As Belzer found, the negative co e ff ic ie n ts  dominated the  p o s i t iv e  ones 

by a tw o - to -o n e  m a rg in ,  33 to  1 3 . A ga in , the th i r t e e n  s e c to rs  

b e n e f i t t in g  from escalator clauses gain at a much h ig he r ra te  than th e  

lo s e rs .  Autos (2 2 ) ,  R a ilro ads  (25) and Communications (28) led those 

sectors with large, s ig n i f ic a n t  c o e ff ic ie n ts .  The o th e r sec to rs  which 

did not always have s t a t i s t i c a l l y  s ig n if ic a n t  va r ia b le s , included a l l  of 

the  s e rv ic e ,  government and tra d e  secto rs e x h ib i t in g  the response of 

Low-wage sectors.

In  a s ta rk  c o n tra s t  w ith  B e lz e r 's  s tu d y , the  sec to r s p e c i f i c  

v a r ia b le  of the s e c to ra l  share of employment showed a s ig n i f i c a n t  

in fluence on r e la t i v e  p a y - ra te .  T h i r t y  of f o r t y - s i x  sec to rs  had a 

s ig n i f i c a n t  e f f e c t ;  twenty-seven sec to rs  had a negative in fluence , 

n ine teen had a p o s i t iv e  one. The v a r ia b le  seems to  c a p tu re  th e  

in t r a in d u s t r y  employment mix. A ir  Transportation (26) and Real Estate 

(33) led the l i s t  o f i n d u s t r i e s  o f  h igh -w age  demand p u l l .  Not 

s u p r is in g ly ,  the tra d e  and se rv ic e  sec to rs  expand and contract w ith 

low-wage employees. The discrepancy between th is  study and the e a r l i e r  

one by B e lze r might be t ra c e d  to the d i f fe re n t  data sources of hourly

115



employee compensation: Belzer mixed estimates from the Bureau of
^abor

S t a t i s t i c s  and the  Bureau of Economic Analysis while th is  study
rH ied

soley on BEA estimates. A d d it io n a l ly ,  Belzer excluded non-prod
ct io n

workers in  his equations while th is  study includes those workers.

In  order to show the va r ie ty  of the sectors and to  give the
^ader

a fee l fo r  the d i f f i c u l t i e s  in  the  e s t im a t io n  process, the f 0i.
°wing

fo u r  pages conta in  p lo ts  fo r  e igh t sectors . The sectors range
■from

manufacturing in d u s tr ie s  to the public sector.

The f i r s t  two sectors portrayed are the Mining (3) and Textii
* (6)

i n d u s t r ie s .  M in in g , which excludes crude petroleum and natural
 ̂ gas

d r i l l i n g ,  s ta r ts  fa r  below the manufacturing aggregate and ends
*b0Ve

the average. Good escalator clauses insulated miners very welt f*
0,1 the

ravages o f in f la t io n .  On the other hand. Tex ti les  had a slight h
ecl*ine

over the quarter c e n tu ry .  An increased supply and use of unsi,'
H(.ed

la b o r  as measured by the  teenage share of the labor force (PC2n̂  '
] and

t e x t i l e ' s  share of to ta l  employment (EMPSHARE) help explain the deci •

The next pa ir  equations are  some of the b e s t ,  but fo r  d i f f
6rent

reasons. Primary Metals (17) e x h ib i t  c o u n te rc y c l ic a l  behavin
r but

mostly a strong upward tre n d  captured by PC20 and EMPSHARE. s
*h‘ al

c o r r e la t io n  i s  not much of a problem and the  ad jus ted  4C
a Sood

0.937. Conversely, Fabricated Metal Products (18) has a low adjUs 

c o e f f i c ie n t  of determination of less than 35 percent. Fabrieaten 

Products has one of the most stable re la t iv e  pay-rate series: Pe.
l ive

p a y -ra te s  bounce w ith in  a t ig h t  band between 1.00 and 0.97, so ther
6 i s

l i t t l e  v a r ia t io n  to  exp la in . Yet, on average, the equation misc*
5eS by

less than h a lf  a percent!

Real E s ta te  (33) show s im i la r  bistro
^s.

U t i l i t e s  (30) and Real E s ta te  (33) show s im i la r  histori-

1 1 6



RELATIVE PAY RATE EQUATION 
FOR 

MINING (3)

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P

56 0. 90 0. 90 - 0. 01
57 0. 90 0. 90 0. 00
58 0. 88 0. 86 0. 02
59 0. 83 0. 88 - 0. 00
60 0. 87 0. 87 - 0. 01
61 0. 85 0. 85 0. 00
6? 0. 84 0. 85 - 0. 01
63 0. 84 0. 84 -O. 01
64 0. 84 0. 85 - 0. 00
65 0. 85 0. 85 - 0. 01
66 0. 85 0. 87 - 0. 01
67 0. 86 0. 84 0. 02
68 0. 85 0. 85 - 0. 01
69 0. 86 0. 87 - 0. 00
70 0. 88 0. S3 0. 00
71 0. 90 0. 91 - 0. 01
72 0. 94 0. 92 0. 01
73 0. 96 0. 94 0. 02
74 0. 96 1. 00 -0. 03
75 1. 00 1. 02 - 0. 02
76 1.01 1. 02 - 0. 01
77 1. 00 1. 01 - 0. 01
78 I. 03 1. 00 0. 03
79 1.04 1. 02 0. 02
SO I. 04 1. 03 0. 00

IS * IS +• IS A-P i
O. 839

*
O. 879 0. 924 O. 960 1 .012

RELATIVE PAY RATE EQUATION 
FOR

TEXTILES (6)

DATE ACTUAL PREDIC MISS
IS * IS ♦ IS A-P *

56 1. 03 I. 03 0. 00! 57 1. 01 1. 01 0. 00
j 58 0. 99 0. 99 0. 00

59 t. 00 0. 99 0. 00
? 60 1. 00 0. 99 0. 00

61 0. 98 0. 98 - 0. 00
t\ 62 0. 98 0. 98 - 0. 01 j]‘W 63 0. 98 0. 98 - 0. 01*.
1 ■ 64 0. 99 0. 99 0. 00

65 I. 01 I. 00 0. 01
66 1. 02 1. 02 - 0. 00
67 1. 02 1. 01 0. 01
68 1. 02 1. 02 0. 00

-;r 69 1. 01 1. 02 - 0. 01
70 1. 02 1. 01 0. 00
74 I. 01 1. 00 0. 01
72 1. 01 1. 02 - 0. 00
73 1. 02 t. 03 - 0. 00
74 1. 03 1. 03 0. 00
75 1. 00 1. 01 - 0. 01
76 1. 00 1. 00 - 0. 00
77 1. 00 1. 00 0. 00

■A 78 1. 00 1. 00 0. 01
79 0. 99 I. 00 - 0. oo
00 0. 99 0. 99 0. 01

- IS * IS + IS A-P *
0. 976 1 .0 1 2  1 .0 2 4
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RELATIVE PAY RATE EQUATION 
FOR

PRIMARY METALS (1 7 )

DATE ACTUAL PREDIC MISS
IS  * IS  + IS  A -P  *

56 0. 87 0 . 89 - 0 .  0 2
57 0. 89 0. 87 0. 03  +
58 0. 90 0. 89 0. 02
59 0. 89 0 . 91 - 0 .  02
60 0. 90 0. 9 0 0. 0 0
61 0. 90 0. 8 9 0. 01
63 0. 9 0 0. 91 - 0 .  01
63 0. 8 8 0 . 90 - 0 . 02
64 0. 83 0 . 88 - 0 . 0 0
65 0 . 6 8 0. 37 0 . 01 /
66 0 . 8 3 0 . 86 0. 0 2 +
67 0. 86 0 . 86 0 . oo«C
63 0 . 87 0. 88 - 0 -  o o  )
6 9 0. 87 0 . 88 - 0 . 0 1  \
70 0. 87 0. 8 7 0 . 0 0  ■
71 0 . 8 8 0. 9 0 - 0 . 0 2
72 0 . 92 0 . 92 0 . 00
7 3 0. 93 0 . 93 0 . 00
7 4 0. 74 0 . 95 - 0 .  01
7 5 0. 97 0 . 99 - 0 . 01
76 0. 99 0. 99 0 . 0 0
77 t .  00 0 . 99 0 . 01
73 1. 01 0 . 9 9 0 . 02
79 1. 0 2 1. 0 2 0 . 01
8 0 1. 05 1. 06 - 0 . 00

IS  * IS  + IS  A -P  *
O. 861 O. 90S 1. 027

RELATIVE PAY RATE EQUATION 
FOR

FABRICATED METALS

DATE AC1UAI PREDIC M ISS
IS  » IS  + IS  A -P  *

56 1. 00 0 . 99 0. 01
5 7 1. 00 0 . 99 0. 00
58 1. 00 1. 00 - 0 .  00
59 I .  00 I .  00 0. 01
6 0 1. 00 0 . 99 0. 01
61 0. 99 I .  00 - 0 .  0 0
6 2 0 . 98 0 . 99 - 0 .  01
63 0. 98 0 . 99 - 0 .  01
64 0. 99 0 . 99 - 0 .  00
65 0. 99 0 . 99 - 0 .  00
66 0 . 98 0 . 98 - 0 .  00
6 7 0 . 98 0. 98 - 0 .  00
68 0. 98 0. 98 0. 00
69 0. 97 0. 98 - o .  o t - *
70 0. 99 0. 99 - 0 .  00
71 1. 00 0. 99 0. 01
7 2 1. 00 0. 99 0. 01
73 0. 99 0. 99 - 0 .  00
7 4 1. 00 I .  00 - 0 .  0 0
75 1. 00 1. 00 - 0 .  00
76 1. 00 1. 00 0. 00
7 / 1. 00 0. 99 0. 01
78 0. 99 0. 99 - 0 .  00
79 0. 98 0. 99 - 0 .  01
80 0. 99 0. 99 0. 00

IS  * IS  + IS  A -P  *
0. 985 0. 992 0. 998
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RELATIVE PAY RATE EQUATION 
FOR

UTILITIES <30)

r!■ ACTUAt PREDIC MISS
IS  * IS  + IS  A -P  *

I’ 56 0. 87 0. 87 - 0. 00
r 97 0. 87 0. 87 - 0. 00*! " 58 0. B8 0. 87 0. 01
t 59 0. 90 0. 90 —0. 00V-! 60 0. 90 0. 90 - 0. 01f
; 61 0. 92 0. 91 0. 00
11" 62 0. 92 0. 92 - 0. 01]: 63 0. 92 0. 92 0. 00
t 64 0. 93 0. 93 0. 00
i"'

69 0. 94 0. 94 0. 00
i 66 0. 94 0. 95 - 0 . 01
!- 67 0. 94 0. 94 0. 00i 68 0. 94 0. 93 0. 00
r 69 0. 93 0. 93 - 0. 00
j 70 0. 94 0. 94 0. 00i
S '

71 0. 95 0. 96 - 0. 00
j 72 0. 98 0. 97 0. 01
\ 73 0. 98 0. 97 0. 01
i 74 0. 97 0. 97 - 0. 01j 75 0. 96 0. 98 - 0. 02

76 1. 00 1. 00 - 0. 00
j 77 1. 00 1. 00 - 0. 00
1 78 0. 99 0. 99 0. 00) 79 0. 99 0. 98 0. 01
i 80 0. 97 0. 96 0. 01
1 IS * IS + IS A-P *

O. 869 O. 894 0. 923 O. 932 0. 981

RELATIVE PAY RATE EQUATION 
FOR

REAL ESTATE

DATE ACTUAL PREDIC MISS
IS * IS +• IS A-P

56 1. 00 1. 01 - 0. 01
57 0. 99 1. 00 - 0. 01
53 0. 98 0. 99 - 0. 01
59 0. 99 0. 99 0. 00
60 0. 96 0. 97 - 0. 01
61 0. 98 0. 97 0. 01
62 0. 97 0. 97 0. 00
63 0. 98 0. 97 0. 01
64 0. 98 0. 97 0. 01
65 0. 97 0. 96 0. 00
66 0. 96 0. 96 -O. 00
67 0. 95 0. 95 0. 00
68 0. 96 0. 97 - 0. 01
69 0. 98 0. 97 0. 01

. 70 0. 99 0. 97 0. 02
71 0. 98 0. 99 - 0. 01
72 I. 01 0. 99 0. 01
73 1. 00 t. 01 - 0. 01
74 0. 99 1. 00 - 0. 01
75 0. 98 0. 99 - 0. 01
76 0. 98 1. 00 - 0. 02
77 1. 00 1. 00 - 0. 00
78 1. 02 1. 02 0. 01
79 1. 04 2. 03 0. 01
SO 1. 06 I. 04 0. 02

IS * IS + IS A-P
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RELATIVE PAY RATE EQUATION 
FOR

MILITARY (48)

DATE ACTUAL PREDIC MISS
IS » IS + IS A-P *

56 0. 63 0. 62 0. 00 >.
57 0. 62 0. 61 0. 01+*
S3 0. 69 0. 67 0. 02
59 0. 69 0. 70 - 0. 00
60 0. 72 0. 73 - 0. 01
61 0. 72 0. 73 - 0. 01
62 0. 69 0. 69 - 0. 00
63 0. 72 0. 72 0. 00
64 0. 73 0. 73 0. 00
65 0. 74 0. 75 - 0. 01
66 0. 67 0. 68 - 0. 01
67 0. 63 0. 63 - 0.00 y 

0. 02+v68 0. 63 0. 61
6? 0. 63 0. 63 - 0. 00
70 0. 71 0. 73 - 0. 02
71 0. 80 0. 81 - 0. 01
72 0. 91 0. 90 0. 01
73 0. 94 0. 93 0. 01
74 0. 95 0. 94 O. 01
75 0. 98 0. 96 0. 02
76 0. 99 0. 98 0. 00
77 1. 00 1. 00 - 0. 00
78 1. 02 1. 01 0. 01
79 0. 99 1. 00 - 0. 01
80 0. 96 0. 99 -0. 03

IS * IS + IS A-P *
O. 606 0. 694 0. 781 O. 869 0. 957

RELATIVE PAY RATE EQUATION 
FOR

PUBLIC EDUCATION (49)

DATE ACTUAL PREDIC MISS
IS * IS + IS A-P *

56 0. 86 0. 85 0. 01 +
57 0. 87 0. 87 -0. 01
58 0. 88 0. 89 -0. 01
59 0. 89 0. 88 0. 01
60 0. 91 * 0. 90 0. 00f 61 0. 93 0. 93 -0. 00

p 62 0. 95 0. 93 0. 02
63 0. 96 0. 96 • 0. 01
64 0. 96 0. 98 -0. 02
65 0. 97 I. 00 -0. 02
66 0. 99 1. 01 -0. 02
67 1. 02 1. 03 -0. 00

■d 68 1. 03 1. 03 - 0. 00
:h 69 1. 0-1 1. 03 0. 00

70 1. 06 1. 05 0. 01
71 1. 06 1. 05 0. 01
72 1. 07 1. 05 0. 02
73 1. 06 1. 04 0. 02
74 1. 02 1. 01 0. 01
75 1. 00 1. 01 - 0. 01
76 1. 01 1. 01 0. 00
77 1. 00 1. 01 - 0. 01
78 0. 98 1. 00 - 0. 02

“V 79 0. 96 0. 97 - 0. 01
80 0. 95 0. 95 0. 00

IS * IS + IS A-P *

■V ,

0. 6 0. 939 0.986 1.032
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U t i l i t i e s  are strongly coun te rcy lica l and reached a peak in  1976- The 

equation  t r a c t s  the z ig -z a g  upward trend with EMPSHARE and PC20 doing 

most of the work. Real estate shows the huge boom of the  recent p a s t ,  

w ith  burgeoning commissions in c re a s in g  the r e la t i v e  p a y - ra te .  The 

industry  share of employment captures the growth very w e l l .

The la s t  pa ir  of p lo ts  p o r t ra y  two government s e c to rs  th a t  have 

been in  the  p o l ic y  s p o t l i g h t .  M i l i t a r y  personel (48) has one of the 

strongest growth trends; th is  trend was re q u ire d  by the  s h i f t  to  the 

v o lu n te e r  army. I n t e r e s t i n g l y ,  the share o f employment and teenage 

share of the labor force have opposite e ffe c ts .  R e la t iv e  compensation 

o f teachers  in  p u b l ic  schools fo llow s the baby boom generation through 

school w ith a peak in  1972 and a downslide th e r e a f t e r .  The s e r ie s  i s  

s l i g h t l y  countercyc lica l with the c o e ff ic ie n t of EMPSHARE m irro r ing  the 

"b ra in  d ra in " from education w ith a pos it ive  c o e f f ic ie n t .

O vera ll,  the aggregate variab les  coupled w ith the industry  var iab le  

do a reasonable job exp la in ing the v a r ia t io n  in  r e la t i v e  h o u r ly  labor 

compensation by in d u s try .  Coupling these equations w ith the aggregate 

functions gives long and s h o r t - ru n  cred i ta b i  I i  t y  to  the fo re c a s t  o f 

employee compensation.

Summary

A dual approach fo r  fo recasting  employee compensation is  d iscussed 

i n  t h i s  c h a p t e r .  As a consequence , c a r e f u l  s c r u t i n y  to  th e  

sp e c if ica t io n  of the aggregate p a y -ra te  equations in  r e la t io n  to  the 

lon g -ru n  im p lica tions of wage determination and in f la t io n  is  warranted. 

The re su lt  is  tha t the conventional formulation of the P h i l l ip s  curve is
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eschewed and the Long-run in fluence of money on in f la t io n  is  implemented 

d i re c t ly  in to  the equations. A bene fic ia l side e f fe c t  is  the avoidance 

of the problem of s im ultane ity  between prices and wages.
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Chapter IV Return to Capital

The term "re tu rn  to cap ita l"  is  used here to  mean value added not 

pa id  to  labor in  wages or b e n e f i ts ,  or to  government in  taxes, or 

received from the goverment in  subsidies. Thus, the re tu rn  to  ca p ita l 

is  composed of nine GPO categories: net in te res t payments, corporate 

c a p i ta l  consumption allowances, noncorporate c a p i ta l  consumption 

a llowances, corporate p r o f i t s ,  p ro p r ie to r  income, business transfer 

payments, corporate  inven to ry  v a lu a t io n  adjustments, noncorporate 

inventory valuation adjustments, and rental income. The conglomeration, 

as a whole, has comprised about 30% of GNP fo r  the las t t h i r t y  years, a 

share which has remained f a i r l y  constant.

Despite i t s  re la t ive ly  constant share of value added, the mix of 

the re tu rn  to  c a p i ta l  has changed d ra m a t ica l ly  over the past th i r ty  

years. Table 4.1 displays the components* share of return to .ca p ita l at 

ten year in te rv a ls  from 1950 to  1980. Though corporate p r o f i t  and 

p ro p r ie to r  income have declined d ram atica lly  in  importance, they are 

s t i l l  nearly  h a l f  the t o t a l .  On the opposite s id e ,  ne t i n t e r e s t  

payments and dep re c ia t io n  have taken up the gap le f t  by p ro f i t s .  Net 

in te res t has been the most rapid ly growing component of the re tu rn  to

c a p i t a l ;  i t s  r e l a t i v e  s iz e  has increased e ig h t fo ld  since 1950.
i

Depreciation allowances grew rapid ly u n t i l  the 1970's and have le v e l le d  

o f f  to  about t h i r t y  percent of the re tu rn  to  ca p ita l in  1980. This 

s h i f t  is  not so le ly  due to  increased borrowing and investm ent; net 

in te re s t  and depreciation are also accounting phenomena and are untaxed 

flows. Government leg is la t io n  on ta x a t io n  may a f fe c t  the amount and

\^Q >
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Table IV -  1

Composition ( in  percentages) of the Return to  Capital

1950 126Q 1970 1980

Net In terest 2.612 6.505 14.386 20.956

Depreciation
a) Corp.
b) Non-Corp.

16.127
8.360
7.766

24.883
15.236
9.648

29.541
19.906

9.635

29.463
20.383

9.080

P ro f i t  Income
a) Corporate
b) Proprietor

76.618
39.183
37.434

55.586
28.323
28.263

48.024
24.240
23.784

46.194 
' 27.642 

18.553

Rental Income 9.544 10.940 9.146 8.474

Business Trans. 0.743 1.199 1.439 1.353

Inv . Va I . Ad j .
a) Corp.
b) Non-Corp.

-5.643 
-4.627 
-1.016

-0.114
-0.125

0 . 0 1 2

-2.536
-2.345
-0.191

-6.441
-5.960
-0.481

timing of both net in terest payments and depreciation allowances. Firms 

may have some la titude  to "o ffse t"  taxable p ro f i t  income by accelerating 

debt or depreciation.

The choice between debt and equity financing, or between corporate 

or non-corporate  o rg a n iza t io n , s tro n g ly  in f luences  the d is tr ib u t io n  

among i t s  components but has l i t t l e  e f fe c t  on the t o t a l  re tu rn  to  

c a p i ta l .  In order not to have the to ta l  return to capita l dependent on 

our modelling of these choices, the to ta l  re tu rn  is  fo recasted f i r s t .  

This procedure allows us to  obtain one component as a residual. Since 

p r o f i t  income is  ha lf of the return to  ca p ita l,  modelling both would be 

redundant; fo re ca s t in g  the return to  cap ita l,  in  essence, determines 

corporate  p r o f i t s  and p ro p r ie to r  income. T h e re fo re , fo r e c a s t in g  

equations fo r  the return to capita l and a l l  of i t s  components except fo r
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corporate p r o f i t s  and p ro p r ie to r  income are developed; p ro fit- type  

income is  determined as a residual.

The f i r s t  section of th is  chapter deals w ith  the t o t a l  re tu rn  to  

c a p i t a l  and i t s  ro le  as a s ta b i l iz in g  agent in  a fo re c a s t.  Also 

included in  the f i r s t  section is  a discussion of previous work on the 

re tu rn  to  cap ita l.  Section 2 concerns the specif ica tion  and estimation 

of depreciation equations. For the remaining components of the return 

to  ca p ita l,  the specification of the equations is  d if fe ren t from that of 

the  t o t a l  r e tu r n  or d e p re c ia t io n  e q u a t io n s .  T o ta l re tu rn  and 

d ep re c ia t io n  are each forecasted by se c to r  w i th o u t  re fe re n ce  to  

aggregate controls. Though sectoral data is  available fo r  net interest 

payments, business transfer payments and inventory valuation adjustment, 

each of those components is  forecasted in  the aggregate. The aggregate 

value is  then d is t r ib u te d  throughout the in d u s tr ie s  on the basis of 

sectoral share equations. This procedure was used because in  each case, 

variables that were too good to pass-up were available at the aggregate 

le v e l  but no t a t  the s e c to ra l  le v e l.  For example, the stock of 

inventories is  a major determinant of inventory va lu a t io n  adjustments 

b u t t h i s  v a lu e  i s  no t a v a i la b le  by h o ld e r  in  the  fo re c a s t .  

Consequently, be tte r  forecasts could be obtained by spreading macro 

to ta ls  than by using sectora l equations. Sections 3-5 describe th is  

procedure fo r each component. Rental income is  the topic of the section 

6.
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IV.1 Total Return to  Capital

The return to  capital is  composed of two q u a l i t a t i v e ly  d i f fe re n t  

types of components; those that are re la t ive ly  insensitive  to movement 

in  economic a c t iv i ty  and others that are more v o la t i l e .  Net in te re s t  

and depreciation are "creatures" of the past; both are predetermined by 

past investment and financing decisions and are re la t iv e ly  unaffected by 

current economic conditions. Rental income seems to  reta in  a steady ten 

p e rce n t o f  the  re tu rn  to  c a p i ta l ,  regard less of the s ta te  of the 

economy.

Conversely, the other components -  p ro f i t  income, business transfer 

payments, and inventory valuation adjustments -  are much more se n s it ive  

to  cu rren t economic a c t i v i t y .  P r o f i t s ,  the largest component of a l l  

nine, are closely t ied  to  the business cyc le : p r o f i t s  soar during a 

boom and plummet with a recession.

This movement is  a key s ta b i l i z in g  fo rce  in  the model. In the 

beginning of a boom, p ro f i ts  rise more quickly than the other components 

(e x c e p t ,  p o s s ib ly ,  in v e n to ry  v a lu a t io n  a d ju s tm e n ts )  or la b o r  

compensation. Approximately half of the increase in  corporate p ro f i ts  

is  taxed away by the government. Of the remaining amount, only th a t  

p o rt io n  returned to  individuals as dividends finds i t s  way to personal 

income. In addition, the recipients of dividends are in  high marginal 

ta x  brackets and have high marginal p rop e n s it ie s  to  save, fu r th e r  

w ithdraw ing purchasing power from the economy. Consequently, the  

percentage o f p r o f i t s  reaching personal income is  less than the 

percentage of labor compensation reaching personal income. In addition, 

the increase in p ro f i ts  w i l l  increase i n f l a t i o n  which decreases rea l
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income. Thus, the  s ize of disposable income re la t iv e  to  to ta l  GNP is  

reduced, thereby res tra in ing  the growth in  share of personal consumption 

expenditures in  GNP. The re s tra in t  on personal consumption expenditures 

dampens the o ve ra l l  growth in  f in a l  demands, and the boom subsides.

An analagous reaction occurs in  times of slack a c t i v i t y .  During a 

re c e s s io n , p r o f i t s ,  and th e re fo re  i n f l a t i o n ,  drop more qu ick ly  than 

labor compensation. The decline in  real disposable income is  stemmed, 

thereby averting a continuing recession.

The up sh o t i s  t h a t  even though the re tu rn  to  c a p i ta l  is  the 

va r ia b le  to  be forecasted, any s u b s ta n t ia l  d e v ia t io n s  from the tre n d  

w i l l  be caused by the movements in  p r o f i t  income. Consequently, the 

sp e c if ica t io n  of a return to cap ita l equation must resemble th a t  of a 

p r o f i t s  equa tion  in  i t s  c y c l i c a l  components. Before tu rn ing  to  the 

industry  sp e c if ica t io n  used in  th is  study, a review of the relevant work 

in  the explanaton and forecasting of the re turn  to  cap ita l is  presented 

w ith  a focus on p r o f i t  income.

P ro f i ts  and. the Return, to^Capita l in  other models

N e ith e r  the  Wharton annual in d u s try  model nor the B ro o k in g s '  

q u a r te r ly  in d u s t ry  model have regress ion  equations fo r  the return to  

ca p ita l or corporate p ro f i ts .  The Wharton model has price equations and
A

determines corporate p ro f i ts  as a residual in  the aggregate. Brookings 

a ls o  determines corporate p ro f i ts  as residual but at a sectoral le ve l.^  

In  the Brookings model, p r ic e s  are de te rm ined , and then by working 

backward from-the d e f in i t io n  of price shown in  chapter I ,  nominal gross 

product o r ig in a t in g  is  computed by s e c to r .  P r o p r ie to r  income i s  

fo re ca s te d  in  f i r s t - d i f f e r e n c e  form as a function  of changes in  labor
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compensation and the change in  nominal gross product o r ig in a t in g  less 

th e  o th e r  components of value added. Corporate p r o f i t s  are then 

determined as a residual. The general approach of Wharton and Brookings 

model is  prohib ited by the s tru c tu re  of the INFORUM model; fo r  the 

reasons presented in  Chapter I ,  the determination of value added fo r  the 

model must precede that of price.

Lawrence O f f ic e r ,  in  a q u a rte r ly  model of the Canadian economy, 

eschews the residual approach and d ire c t ly  estimates a l l  the components 

of value added.^ A l l  the components by sector are added together to 

obtain value added. Officer assumes a modified markup procedure fo r  

p r i c in g  b e h a v io r  on the  p a r t  of the  f i r m ,  im ply ing p r o f i t s  are 

determined as a percentage of to ta l value added. The same specification 

is  used fo r  both corporate p ro f i ts  and entrepreneurial income,

The f i r s t  d ifference in value added is  included to  capture short-run  

deviations from the long-run markup rate. Productivity is  also included 

as a c y c l ic a l  term. Wages are expected to  enter with negative signs as 

a squeeze on p ro f i ts .  Because p ro f i t  income is  a determinant of current 

value added, two stage least-squares was used to estimate the equations

j = 0

where PI^ = the level of corporate p ro f i ts  or entrepreneurial 

income in  m illions of do lla rs ,

VAt  = nominal value added,

WTt  = a four quarter d is tr ibuted lag of wage rates, 

PRT̂  = productiv ity , measured as real value added per

employee.



by sector.

O f f i c e r  ob ta ined  good f i t s  but h is  fo rm u la tion  has drawbacks as 

w e ll as advantages. On the po s it ive  side, the change in  value added as 

arr e x p la n a to r y  v a r ia b le  i s  u s e f u l ,  because changes, e s p e c ia l ly  

unexpected ones, in  output and va lue added are more l i k e l y  to  a f fe c t  

p r o f i t s  than contractual aggreements such as labor compensation. While 

the change in  value added captures s h o r t - ru n  c y c l i c a l  b e h a v io r ,  the 

in c lus io n  of the p ro d u c t iv ity  term is  an attempt to  measure the long-run 

c y c l i c a l  behav io r of p r o f i t s ,  a sens ib le  m o d if ic a t io n .  Perhaps the 

p ro d u c t iv i ty  of c a p i t a l ,  as embodied as the c a p i ta l  to  lab o r r a t i o ,  

might be a more e f fe c t iv e  va r iab le .

On the  ne ga t ive  s id e , the  assumption th a t  va lue added (VA) is  

a lre a d y  known i s  in a p p ro p r ia te  fo r  the  s t r u c t u r e  o f t h i s  m odel. 

M o re o v e r ,  O f f i c e r ' s  s p e c i f ic a t io n  re la te s  the le v e l  of corporate  

p r o f i t s ,  to  among other va ra ib les , wage rates. During a boom, p r o f i t s  

and wages both increase but the magnitudes of the changes are d i f fe re n t ;  

p r o f i t s  are more v o la t i le .  Even though wages and p r o f i t s  both increase, 

th e  shares o f income going to  labor and c a p i ta l  w i l l  change. This 

suggests the dependent variab le  ought to  be corporate p r o f i t s  as a share 

of ou tpu t.  In  a d d i t io n ,  the  d i f f e r i n g  u n i ts  of measurement on the 

v a r ia b le s  makes the  in te rp re ta t io n  of the co e ff ic ie n ts  d i f f i c u l t .  For 

instance, though the equation explains the le v e l  of nominal corpora te  

p r o f i t s ,  re a l p r o d u c t iv i t y  i s  used as one of the add it ive  variab les. 

F in a l ly ,  c o l l in e a r i t y  between the p r o d u c t iv i t y  and wage terms can be 

expected.

The prev ious  v e rs io n  o f the INFORUM price-income model b u i l t  by 

David B e lze r^  fo re ca s te d  the re tu rn  to  c a p i ta l  in  th e  w a g e -p r ic e
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q u a r te r ly  submodel. Belzer forecasted the re turn to  cap ita l as markup 

(m) over labor compensation o r ,

p X  w L + r K  r K

wL u l  w L

where p = price index of real GPO,

X = real GPO less in d ire c t  business taxes,

w = hourly pay-rate of labor

L = hours worked by labor,

r  = rate of return per u n it  of c a p i ta l ,

K = un its  of cap ita l

S ta rt ing  w ith  a CES production fun c t ion , Belzer de rived^ the fo l lo w in g  

basic long-run fo rm ula tion ,

r K w
(4.1) log — ~  = aQ + a. log ----  + a-, Time

w L r

The t im e t re n d  served to  measure the  b ia s  in  te c h n ic a l  change; a 

pos it ive  value ind ica tes labor-saving techn ica l change while a negative  

value shows capital-augmenting technical change.

However, demand e ffe c ts  and deviations of actual labor p rodu c t iv ity  

from the cost-minimizing leve l of p ro d u c t iv i ty  could have disrupted the 

long-run fo rm u la tion . In add it ion , there was no allowance fo r  short-run 

wage dynamics. T h e re fo re , equation (4 .1 )  was m od if ied  by Belzer to  

allow fo r  those short-run e f fe c ts ,



(4.2) Log (p X /  w L)^ = ag + Log (w /r ) t  + a2 Time

+ a^ Demand + a^ Log (L /L )^

+ a5 Log (wt /wt _1)

where L* was the "equ il ib r ium " Labor input fo r  X^.

The dependent variab le  was defined as the re turn to  cap ita l without 

in v e n to r y  v a lu a t i o n  a d ju s tm e n t ( IV A ) which was excluded on the  

assumption th a t business's ignored the e f fe c t  of IVA on p r o f i t s .  Actual 

implementation of equation (4.2) Led to  the dropping of the wage-renta l 

ra t io  and the growth in  the wage rate va r ia b le . The demand var iab le  was 

measured as th e  re a l  o u tp u t  to  re a l c a p i ta l  s tock r a t i o  f o r  the 

m anufactu r ing  s e c to rs .  For the m anufactur ing  s e c to rs ,  demand was 

represented as e ith e r  the unemployment rate or the three year growth in  

the moving average of real sectoral output. Equilibrium hours (L *) was 

approximated by a "kinked" time trend and output; two time trends were 

in  the equation w ith  one s ta r t in g  in  1958, the other in  1964.

Given the  obstinancy of the re tu rn  to  c a p i t a l  d a ta  t o  curve  

f i t t i n g ,  the B e lze r fo rm u la t io n  gave good re su lts .  On the whole, the 

e q u a t io n  p e rfo rm e d  b e t t e r  f o r  m a n u fa c tu r in g  s e c to r s  tha n  f o r  

nonmanufacturing sectors. The wholesale and r e ta i l  trade sectors could 

not be adequately f i t  by th is  sp e c if ica t io n . The change in  the WPI was 

in c lu d e d  f o r  b o th  s e c to r s ,  d r a s t i c a l l y  im proving th e  f i t .  The 

p ro d u c t iv i ty  var iab le  (L* /  L) seemed to  give the most troub le  w ith  the 

largest incidence of perversely large pos it ive  signs, implying tha t in  a 

forecast labor p rodu c it iv ty  gains accrued to  cap ita l not labor.

The B e lze r fo rm u la t io n  has some s trong  advantages. F i r s t ,  i t  

l in k e d  the  s p e c i f ic a t io n  of the re tu rn  to  c a p i ta l  v a r ia b le  w i th  a

9
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cost-m inim izing production func tion . Secondly, the formulation includes 

a proxy measure of te c h n ic a l  p rogress , the time trend . F in a l ly ,  the 

s p e c if ic a t io n  did the best job of f i t t i n g  the data of any reviewed or 

encountered.

D esp ite  the im press ive re s u l t s ,  the Belzer spe c if ica t io n  was not 

carr ied  over to  th is  study. The major ob jection is  t o  the fo rm u la t io n  

o f the dependent v a r ia b le .  Labor compensation in  the denominator puts 

t h e . e n t i r e  burden of fo re c a s t in g  GPO on labor co m pen sa tion . The 

p a y - ra te  equations would be, in  e f f e c t ,  forecasting the leve l of the 

re tu rn  to  c a p i ta l .  This is  not a good method to  m in im ize the r is k  of 

fo r e c a s t in g  e r ro rs  since an e rro r in  a pay-rate forecast leads to  more 

e r ro r  in  the same d ire c t io n  elsewhere.

Another fa u l t  is  the neglect of the s ta b i l iz a t io n  func tion  f o r  the 

model th a t  p r o f i t  income can provide. The sectoral demand measures may 

be thought of as im p l ic i t l y  providing th a t fun c t ion , but the importance 

of the s ta b i l iz in g  influence merits e x p l ic i t  a t te n t io n .

The remaining research on p r o f i t  income or the re turn to  cap ita l 

has focussed almost exclusive ly on the ro le  of a d v e r t is in g  and market 

s t r u c t u r e  on p r o f i t a b i l i t y .  W ith in  an in te r in d u s t r y  framework, 

adve rt is ing  and market structure are not apt to  prove useful v a r ia b le s .  

One of the  major purposes fo r  advertis ing is  to  lu re  customers from one 

brand or manufacturer to  another brand. For example, the a d v e r t is in g  

campaign promoting M i l le r  beer aims to  lu re  beer d r inkers  from the other 

brands a long w ith  a t t r a c t in g  new beer consumers. To th a t  end, an 

adve rt is ing  var iab le  makes l i t t l e  sense a t  t h i s  le v e l  of ag g re ga t io n , 

s in c e  a l l  th e  same com peting f i rm s  are in c lud ed  in  the in d u s try  

d e f in i t io n .  Even i f  an advertis ing v a r ia b le  were s i g n i f i c a n t ,  such a
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var iab le  would be l i t t l e  help in  forecasting because i t  would have to  be 

forecasted i t s e l f .

Four reasons -  two th e o r e t ic a l  and two e m p ir ic a l  -  lead one to  

expect th a t a market s tructure variab le  such as the concentration r a t i o  

would be in e f fe c t iv e .  The underlying ju s t i f i c a t io n  fo r  such a variable 

is  tha t high leve ls  of concentration (however defined) cause high levels 

of p r o f i t a b i l i t y .  On the the o re t ica l s ide, there is  no consensus as to  

whether the coexistence of high p ro f i ts  and high leve ls  of concentration 

imply tha t d ire c t io n  of causation. C r i t ic s  argue tha t concentration may 

be the  r e s u l t  o f high p r o f i t s ,  not the reverse, i f  economies of scale 

are p resen t.^  In  a d d i t io n ,  the use of the c o n ce n tra t io n  r a t i o  as a 

measure o f in d u s t r y  co n ce n tra t io n  has a lso  been ques tioned . The 

fo u r - f i rm  or e ig h t- f i rm  concentration r a t io  on ly  p rov ides  in fo rm a t io n  

about the top fou r or eight f irm s in  the industry  without including the 

re m a in in g  f i r m s  i n  the  i n d u s t r y .  For in s ta n c e ,  a f o u r - f i r m  

co n cen tra t io n  r a t io  of 0.80 shows that no f irm  outside the top four can 

have twenty percent of sales or capac ity  . But the r a t i o  cannot say 

whether th e re  are two or two hundred firm s in  the rest of the market. 

Economic theory ind ica tes th a t average p r o f i t s  per f i r m  would behave 

d i f f e r e n t l y  w ith  f r in g e  of two firm s than w ith a fr in ge  of two hundred 

f irm s .

Besides the t h e o r e t ic a l  o b je c t io n s ,  two more e m p i r ic a l ly  based 

c r i t i c i s m s  dem onstra te  the  in e f fe c t iv e n e s s  o f the a p p l ic a t io n  of 

concentration ra t io s  to  re turn to  cap ita l e q ua t io ns . At the  le ve l of 

aggregation  fo r  the model -  two d ig i t  SIC -  the concentra tion  ra t io  may 

have l i t t l e  e f f e c t .  For example, the s te e l in d u s try  may be h ig h ly  

c o n c e n t ra te d  b u t th e  p r im a ry  m eta l i n d u s t r y  i s  p ro b a b ly  le s s



concentrated. Louis and Frances Espositio in  a study published in  1977^ 

estimated p r o f i t a b i l i t y  as a fu n c t io n  of the c o n c e n tra t io n  r a t i o  

equations a t  the fo u r ,  three and two d ig i t  SIC categories. They found 

that the s ta t is t ic a l  significance of the concentra tion  r a t io  ra p id ly  

diminished as the level of aggregation increased.

F in a l l y ,  the tim e series of a concentration ra t io  fo r  an industry 

is  qu ite  l i k e ly  to  resemble a constant or a time t re n d .  Consequently, 

any e f f e c t  of concentration would probably be captured by the in tercept 

or trend term.

Fqrecasting the Return to  Capital. in_the present stu dy

The r e a l  s id e  o f  the  INFORUM model in  c o n ju n c t io n  w ith  the 

p roduct-to - industry  bridge generates rea l va lue added weighted output 

(REVAVIO) by ind us try . This fa c t suggests tha t the appropriate dependent 

va r iab le  fo r  forecasting purposes is  the real re turn of cap ita l per u n it  

o f REVAWO. The numerator, the real re turn to  c a p i ta l ,  is  obtained by 

d iv id in g  the re turn to  cap ita l in  nominal terms by an aggregate p r ice  

d e f l a t o r ,  the  GNP d e f la t o r .  Using any p r ic e  measure to  forecast an 

element of value added -  a determinant of prices -  introduces the  issue 

of s im u lta n e ity  between prices and value added in  a fo recas t. Appendix 

A of th is  chapter demonstrates tha t the i te r a t iv e  s o lu t io n  handles the 

s im ultane ity  problem.

By combining elements of microeconomic theory and the d ic ta tes  of 

long -run  fo r e c a s t in g ,  the f o l l o w in g  in d u s t r y  s p e c i f i c a t i o n  was 

estimated:

1 2

\ V n
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Return to  Cap K
-  + b, UN
L °

. - 1(4.3) Log bQ + ^  QTRD + b.
DFL *  REVAWO

+ b^ Time + b$ SPEC

where DFL *  aggregate output d e f la to r ,

QTRD = deviation in  "normal" output defined as

the d ifference between real output in  the current 

period and the moving average of real output of the 

previous three years, 

output,

K = industry cap ita l stock in  real d o l la rs ,

L = hourly adjusted employment fo r  tha t in d u s try ,

UN = to ta l  unemployment ra te , and

The d e v ia t io n  in  the trend in  output term is  meant to  capture the 

e f fe c t  of the unanticipated growth in  output on p r o f i t s .  Therefore, i t s  

c o e f f ic ie n t  is  expected to  be po s it ive .

The ca p ita l- la b o r  ra t io  is  included as a proxy fo r  the u t i l i z a t i o n  

o f c a p i t a l .  I d e a l l y ,  when the u t i l i z a t io n  of cap ita l is  increased by, 

say, overtime fo r  labor or m u lt ip le  s h i f t s ,  then the c a p ita l- la b o r  ra t io  

should decline and c a p ita l 's  re turn  should increase since i t  is  becoming 

more productive. Consequently, the expected s ign on t h i s  v a r ia b le  is  

n e g a t iv e .  The c a p i ta l  s tock i s  generated by the INFORUM investment 

equations and attempts to  measure the actual level of the physical stock

SPEC = an optional variable spec if ic  to  the p a r t ic u la r

industr ies  (see below)



o
of equipment.0

From the sign of the capita l-Labor r a t io ,  one m ight be tempted to  

make an in fe re n c e  concerning the  e l a s t i c i t y  of s u b s t i tu t io n  between 

ca p ita l and labor. In fa c t ,  fo r  a p e rfe c t ly  com petit ive  in d u s t ry  w ith  

on ly  two fa c to r s  of p roduc tion  and constant returns to  scale, one can 

show th a t the sign on the c o e f f i c ie n t  o f the c a p i ta l - la b o r  r a t i o  is  

determ ined by the e l a s t i c i t y  of s u b s t i tu t io n .^  In tha t s i tu a t io n ,  an 

industry  w ith an e la s t ic i t y  of s u b s t i tu t io n  between c a p i ta l  and labor 

th a t  i s  le ss  than one w i l l  experience a decrease in  c a p i ta l 's  share of 

GPO w ith  an increase in  the c a p i ta l - la b o r  r a t i o .  An e l a s t i c i t y  of 

s u b s t i t u t i o n  t h a t  i s  g r e a te r  th a n  one and an in c re a s e  in  th e  

c a p ita l- la b o r  ra t io  combine to  increase c a p i ta l 's  share of GPO. However 

in  th is  study, there are th ree  " f a c to r s "  o f GPO p rodu c t ion  -  la b o r ,  

c a p i t a l ,  and in d i r e c t  business taxes -  not two, thus rendering in v a lid  

the hypothesized re la t ionsh ip . A simple example w i l l  demonstrate t h i s  

r e s u l t .  Suppose t h a t ,  due to  a tax increase, a p e rfec t ly  competitive 

industry  experiences an increase in  the in d ire c t  business ta x  share of 

GPO. That increase means tha t e ith e r c a p i ta l 's  share of GPO or labor's  

share of GPO must change regardless of the  e l a s t i c i t y  of s u b s t i tu t io n  

between c a p i ta l  and labor. That does not imply however, any change in  

the re tu rn  to  cap ita l per u n i t  of REVAWO. The in c lu s io n  of in d i r e c t  

b u s in e ss  taxes  as a separate fa c to r  o f p ro d u c t io n  severs the  l i n k  

between the e la s t i c i t y  of s u b s t i t u t io n ,  the c a p i ta l - la b o r  r a t i o  and 

c a p i ta l 's  share of GPO.

In  o rde r to  generate the s t a b i l i z i n g  in f lu e n c e  of p r o f i t s ,  the 

inverse of the unemployment rate is  inc luded . The inve rse  i s  used to  

accentua te  the asymmetry o f the in f lu e n c e .  Accordingly, the sign is

14



15

expected to  be p o s i t iv e ;  a f a l l i n g  unemployment ra te  w i l l  increase 

p r o f i t s *  Technical change and the influence of market structure ( i f  

any) is  captured by the time trend. Consequently, i t s  c o e f f ic ie n t  can 

have e i th e r  s ign since technical change could e ithe r enhance or reduce 

ca p ita l 's  share of income.

The in d u s try  va r iab le  is  ta i lo re d  to  the s p e c i f ic  needs of a 

sec to r.  The i n i t i a l  specification called fo r  a foreign trade variable: 

e ither import share of to ta l output, export share of t o t a l  ou tput, or 

the net trade share of to ta l output. However, these variables had to be 

dropped from the specifications fo r  most of the sectors because of wrong 

signs or in s ig n if ic a n c e .  For instance, a postive sign associated with 

the import share of output fo r  the t e x t i l e  in d u s try  im p lies  tha t the 

real return to  capita l for the te x t i le  industry is  increased as a result 

of an increased use (measured as a share of domestic output) of imported 

te x t i le s .  There are a few sectors where the impact of foreign trade had 

a s ig n i f ic a n t  in f luence  in  the expected d i re c t io n  on the return to 

cap ita l:  Mining ( 3 ) ,  Publish ing and p r in t in g  (9 ) ,  Fabricated metal 

products (18) and Autos (22). These sectors retained the foreign trade 

measures. Mining has the net trade share; Autos have the import share; 

Prin ting and publishing, and Fabricated metal products have the export 

shares. In a d d i t io n ,  Transporta tion  equipment except autos has the 

growth in m i l i ta ry  and space expenditures on equipment, since i t  is  the 

major producer of a i r c ra f t ,  missiles and rockets.

Petroleum re fin ing  and natural gas (11) had the characteris tic  of a 

negative t o t a l  re tu rn  to capita l fo r 1960-1964 and 1972. Huge "paper" 

losses were incurred, as the v e r t ic a l ly  integrated o i l  companies shifted 

p ro f i ts  from re fin ing  to d r i l l i n g .  By doing so, the companies could



\

TABLE IV  -  2 

INDU8TRY RETURN TO CAPITAL EQUATIONS

INTERCEPT QTRD KLR INVUN TIME DUM SPEC R8Q RBRSQ AAPE D-VJ

1 FARMS 3. 831 
(8. 31)

-0 . 019 
( -3 .  49)

-0 . 018 
( -1 .  87)

0. 188 
(0 . 42)

0.
(1.

017
79)

0. 312 
( 4 .0 7 )

0. 723 
0. 991

0. 630 
0. 9BB

1. 049 
4. 161

1. 616 
1. 981

2 CRUDE PETROLEUM -4 .8 2 7  
( -2 .  94)

0 .0 0 2  
(0. 46)

0 .0 0 6  
(1 . 09)

-2 . 397 
( -4 .2 2 )

0.
(9.

118
96)

9. 9B1 
(9. 04 )

0. 997 
0. 999

0. 994 
0. 999

0. 449
1 .388

2. 342 
2. 034

3 MININO 7. 343 
<6. 83)

0. 017 
(1 .6 2 )

0. 099 
(1 . 22)

-0 . 841 
( -0 .  81)

-0 .
( -2 .

067
66)

-0 . 728 
( -4 . 39)

0. 068 
(2. 29)

0 .81 8  
0. 989

0. 740 
0 .97 9

2 .8 2 7  
8. 114

1. 816 
1. 718

4 CONSTRUCTION 1. 702 
47. 99)

0. 007 
(2. 09)

0. 009 
(0 . 21)

-0 . 840 
( -2 .  69)

0. 021 
(4. 69)

0. B76 
0. 994

0. B49 
0. 992

1. 199 
3. 429

1. 901 
1. 424

9 FOOD AND TOBACCO 9. 493 
(3. 91)

-O. 016 
( -1 .  19)

0. 091 
(0. 99)

-O. 226 
( -0 .2 9 )

-O.
1-1.

047
20)

0. 222 
0. 983

0. 028 
0. 978

2. 907 
8. 067

1. 212 
1. 991

6 TEXTILEB 4. 260 
(3 . 49 )

0. 008 
(1. 21 )

0. 016 
(0 . 19)

2. 099 
(1 . 93)

-0 . 023 
( -0 . 66)

0. 688 
0. 989

0. 610 
0. 9B6

2. 66B 
7. 492

1. 194 
1. 994

7 APPAREL 3. 062 
(9. 38)

0. 008 
(1 . 14)

0. 019 
(0 . 09)

0. 461 
(0 . 91)

-0 .
( -0 .

008
36)

0 .29 0  
0. 981

0. 113 
0. 976

3. 303 
8. 911

1. 869 
1. 691

8 PAPER 4. 673 
<7. 92)

0. O i l  
(1 . 9B)

0. 029 
(1 . 03)

-0 . 188 
( -0 .4 0 )

-0 .
( -1 .

028
92)

0. 909 
0. 993

0. 381 
0. 991

1. 989 
9. 731

0. 779
1. 118

9 PUBLISHINO 3. 194 
(9 . 41 )

0. 012 
(2. 97)

0 .0 3 3  
(0 . 39)

-0 .  133 
( -0 .  29)

-O. 014 
(~0. 81)

0 .73 2  
(2. 20)

0. 946 
0. 994

0. 394 
0. 992

1. 494
4. 631

2. 443 
2. 182

10 CHEMICALS 7. 921 
( 17. 09 )

0. 004 
(1. 11)

0. 097 
(3. 07)

-0 . 339 
( -0 .  79)

-0 .
( -6 .

078
19)

0. 931 
0. 989

0. 914 
0. 986

1. 964
7. 087

1. 748 
0. 967

11 PETROLEUM REFINING* -0 . 194 
( -0 .  00)

-0 . 446 
( -1 .  11)

0. 639 
(0. 71)

108.919 
(1 . 94)

-0 .
(-0 .

361
17)

-23 . 122 
(-2 . B l)

0. 817 
0. 930

0. 797 
0. 907

116.
118.

2. 199 
2. 344

12 RUBBER 7.241  
(12. 09)

0. 024 
( * .  03 )

0 .2 2 4  
(9 . 18)

3. 618 
(3 . 20)

-O.
(-7 .

134
37)

0. 891 
0. 933

0. 813 
0. 916

4. 990 
14. 073

2. 007 
1. 919

*  N eg a tive  v a lu e *  f o r  th e  r e tu r n  to  c a p i ta l  f o r  t h is  s e c to r  
p reven ted  th e  use o f  lo g a r ith m s . In s te a d * the  dependent 
v a r ia b le  is  th e  r e a l p u rc h a s in g  power o f  c a p i ta l  pe r u n i t  
o f  r e a l o u tp u t.



TABLE IV  -  2

INDUBTRY RETURN TO CAPITAL EQUATIONS

INTERCEPT QTRD KLR INVUN T ire DUN 8PEC R8Q RBRBQ AAPE D-W

13 LEATHER 4. 263 0. 020 0. 311 1. 866 -0. 043 0. 196 006 7. 931 2. 407
(1. 43) <1. 30) <0. 52) <0. 72) <“0. 61) 0. 931 0. 914 19. 019 2. 186

14 LUMBER 1. 037 0. 002 —O. 017 0. 474 0. 035 0. 671 0. 989 2. 926 1. 392
(1. 45) <0. 50) <-0. 40) <0. 56) <2. 12) 0. 987 0. 984 8. 443 1. 610

15 FURNITURE 1. 627 0. 006 -O. 567 -0. 495 0. 042 0. 664 0. 9B0 3. 913 1. 606
(0. 83) <0. 62) « - l. 44) <-0. 29) <0. 89) 0. 969 0. 962 11. 970 1. 441

16 8T0NE ETC. .. 4. 649 0. 009 -0. 065 -1. 891 -0. 002 0. 702 0. 627 2. 729 1. 639
(6. 35) <1. 49) <-1. 21) <-2. 50) <-0. 10) 0. 980 0. 975 7. 691 1. 788

17 PRIMARY METALB 1. 711 -0. 019 -0. 147 1. 843 0. 062 0. 796 0. 745 2. 699 1. 388
(2. B7) <-3. 62) <-5. 18) <3. 02) <3. 89) 0. 958 0. 947 13. 268 1. 987

IB FAB. METALB 2. 918 0. 016 0. 138 2. 002 -0.037 0. 263 0. 499 0. 332 3. 912 1. 839
(4. 94) <2. 59) <1. 09) <1. 33) 1-1. 54) <2. 62) 0. 965 0. 953 10. 874 1. 636

19 TRANS E0. B. 073 0. 049 0. 595 -6. 144 -0. 099 -0. 005 0. 621 0. 499 6. 866 2. 194
<5.79) <4. 47) <3. 50) <-3. 96) <-3. 79) <-0. 61) O. 6911 .0. 588 19. 184 0. 788

20 NON-ELECTRICAL MACH 3.733 -0. 002 -0. 025 0. 649 -0. 007 0. 362 0. 202 2. 871 1. 246
<7. 32) <-0. 41) <-0. 38) <0. 80) <-0. 57) 0. 997 0. 971 9. 093 1. 232

21 ELECT. MACH. 2. 523 0. 005 -0. 098 0. 827 0. 015 0. 335 0. 169 4. 449 1. 611
(2. 31) <0. 73) <-0. 92) <0. 61) <0. 59) 0. 973 0. 960 12. 783 1. 602

22 AUTOS -1. 139 0. 021 0. 093 1. 873 0. 046 0.077 0. 822 0. 762 9. 233 1. 920
<-0. 30) <3. 18) <1. 47) <1. 47) <1.00) <1. 94) 0. 947 0. 929 16. 993 2. 184

23 INSTRUMENTS 7. 481 -0. 005 0. 098 5. 615 -0. 088 O. 990 O. 937 2. 714 2. 313
<13. 33) <-1. 23) <3. 21) <7. 42) <-7. 29) 0. 978 0. 973 9. 224 2. 612

24 MISC. MFO. IND. 6. 550 0. 002 0. 732 0. 982 -0. 090 0. 445 0. 306 3. 146 2. 478
<5. B7) <0. 41) <1. 94) <0. 67) <-2. 36) 0. 976 0. 970 10. 689 2. 702

25 RAILR0AD8 1. 541 -0. 001 -0. 037 0. 327 0. 044 0. 774 0. 717 2. 217 1. 336
<0.82) <-0.06) <-1. 84) <0. 44) <1. 16) 0. 987 0. 984 6. 762 1. 268

9
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TABLE IV  -  2 

INDUSTRY RETURN TO CAPITAL EQUATIONS

INTERCEPT QTRD KLR INVUN TIME DUM SPEC RSO RBRBQ AAPE D-W

26 AIR TRANSPORTATION 9. 321 0. 029 0. 006 -3 . 277 -0 .0 3 2 0. 789 0. 736 2. 879 1. 999
<9 .07) <4. 43) <1.42) <“ 2. 66) <-3. 39) 0. 973 0. 966 8. 9B9 1. 692

27 TRUCK I  NO ETC.. . 3. 471 0. 001 -0 . 012 0. 230 -0 . 001 0. 969 0. 461 1. 379 0. 797
<8 .91) <0. 33) <-0. 8B) <0. 49) <-0. OB) 0. 997 0. 996 4. 601 0. 666

28 COMMUNICATIONS 9. 233 0. 002 -0 . 004 0. 696 -0 . 022 0. 910 0. 887 1.096 0. 804
<13.92) <0. 20) <-0. 12) <2. 01) <-2. 92) 0. 998 0. 998 4. 086 1. 991

30 U T IL IT IE S 4. 937 0. 009 —0. 009 -1 . 229 -0 . 007 0. 692 0. 969 1. 960 0. 709
<13. 33) <1. 92) <-1. 04) <-2. 99) <-0. 69) 0. 993 0. 991 6. 086 0. 727

31 TRADE 4. 911 0. 002 0. 213 0. 030 -0 . 027 0. 689 0. 896 0. 782 1. 981
<30. 96) <0. 74) <3. 79) <0. 19) <-7. 00) 0. 999 0 .9 9 8 2. 489 1. 339

32 PIN. BERV. 4. 316 0. 004 0. 139 2. 189 >0. 028 O. 931 0. 414 3.481 0. 929
<9 .03) <0. 19) <1. 14) <2. 06) <-1. 68) 0. 972 0. 969 10. B41 1. 073

33 REAL ESTATE 3. 377 0. 003 —0. 014 0. 067 0. 010 0. 998 0. 497 0. 786 0. 498
<24. 03) <0. 82) <-1. 42) <0. 28) <4. 09) O. 997 0. 996 3. 096 0. 929

34 HOTELS 2. 440 0. 007 -0 . 119 -0 . 339 0. 024 0. 802 0. 792 0. 493 1. 860
<14.39) <2. 86) <-6. 31) <-1. 99) <6. 46) 0. 999 0. 999 1. 797 1. 691

33 MISC. BUS. 8ER. 3. 919 -0 . 007 -0 . 096 0. 491 0. 006 0. 797 0. 746 0. B39 1. 193
<23.24) <-2. 12) <-3. 17) <1. 77) <0. 08) 0. 997 0. 997 3 .08 0 1. 104

36 AUTO REPAIR 3. 767 0. 002 0 .001 -0 . 194 0. 001 0 .2 7 2 0 .0 9 0 0. 464 1. 480
<40. SB) <1. 30) <0. 30) <-1. 12) <0. 79) 0. 999 0. 999 1. 784 1 .483

37 AMUSEMENTS 3. 942 0. 029 -O. 047 -0 . 132 0. 009 0. 224 0. 031 2. 921 1. 349
<6 .07) <1. 67) < - t .  07) <-0. 22) <0. B l) 0. 989 0. 981 8. 167 0. 899

38 HEALTH AND EDUC. 4. 686 0. 009 -0 . 046 1. 332 -0 . 023 0. 949 0. 937 1. 091 1. 182
<22. 32) <0. 76) <-0. 80) <4. 17) <>6. 96) 0. 997 0. 996 3. 232 1. 136
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o f f s e t  those p r o f i t s  aga ins t o i l  d e p le t io n  allowances. To deal with 

these negative numbers, the dependent var iab le  fo r  t h i s  sec to r was not 

in  logarithms but in  normal shares.

.Table IV -  2 d is p la y s  the  r e s u l ts  o f the s e c to ra l  e s t im a t io n . 

Before tu rn ing  to  the resu lts  of any equation , one should note th a t  a 

low R d o e s  not n e c e s s a r i ly  ind ica te  an unsatis fac tory  equation. For 

instance, i f  the dependent var iab le  is  constant, the R is  zero but the 

e q u a t io n 's  a b i l i t y  to  p re d ic t  the  t o t a l  re turn to  cap ita l when given 

REVAWO i s  p e r fe c t .  For t h is  reason, th e  R& and th e  th r e e  o th e r  

d e s c r ip t iv e  s ta t is t ic s  are also calculated fo r  the to ta l  re turn and are 

reported underneath th e i r  values fo r  the estimated equation.

The equations, f o r  the most p a r t ,  f i t  w e l l  and th e re  i s  l i t t l e  

evidence of serious s e r ia l  co rre la t io n . O vera ll,  the time trend and the 

in v e r s e  o f  th e  unemployment r a te  seem to  be th e  most fo rce fu L  

in fluences. The domination of negative c o e ff ic ie n ts  (23 to  14) on the 

t im e t re n d  in d ic a te s  tha t technical change has been operating to  lower 

the re tu rn  to  cap ita l per u n it  of REVAWO. Instruments (23), Mining (3 ), 

Rubber (1 2 ) ,  and Chemicals (10) have the strongest negative trends while 

Crude Petroleum ( 2 ) ,  Primary metals (17) and C o n s tru c t io n  (4) move 

against the negative trend with the most strength. C o l l in e a r i ty  between 

the  t re n d  and the c a p i ta l - la b o r  ra t io  may be the c u lp r i t  may serve to 

induce the  negative  t im e t r e n d s .  For t w e n t y - f o u r  s e c t o r s ,  th e  

c o e f f ic ie n ts  fo r  the two variab les have opposite signs.

C o n v e rs e ly ,  th e  unemployment ra te  comes in  w ith  the des ired  

p o s it ive  e f fe c t  in  twenty-two cases although only e igh t of those sectors 

have s ig n if ic a n t  c o e f f i c ie n t s  a t  the  ten  percent l e v e l .  Y e t, those 

tw e n ty - tw o  sectors w i l l  exert an important s ta b i l iz in g  influence on the
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e n t ire  model during a fo recast. Tex t i les  ( 6 ) ,  Autos (2 2 ) ,  E le c t r i c a l  

M ach ine ry  (2 1 ) and F in a n c ia l  S e rv ic e s  (32) have the  s tronges t 

s ta b i l iz in g  in fluence .

However, the unemployment rate comes in  w ith the undesired negative 

e f f e c t  f o r  f i f t e e n  i n d u s t r i e s  o f  w h ich  seven have s i g n i f i c a n t  

c o e f f i c ie n t s  a t  the  ten percent le ve l.  There are two possible reasons 

th a t may explain the negative c o e f f ic ie n ts .  One is  th a t  the s ta b i l iz in g  

argument fo r  the unemployment ra te  assumes th a t  an in d u s t r y 's  p r ic e  

r e f l e c t s  market c o n d i t io n s ;  upswings in  demand increase price while 

downswings se rve  t o  reduce p r i c e .  For tw o i n d u s t r i e s ,  A i r  

t ra n s p o r ta t io n  (26) and U t i l i t i e s  (30), tha t assumption is  not true fo r  

the estimation period. Both industr ies  were t ig h t l y  regulated over tha t 

period, thereby res tra in ing  the p r o f i t  movements in  both indus tr ie s . In 

fa c t ,  price regula tion may serve to  move p r o f i t s  c o u n t e r - c y c l i c a l l y . 

For example, d u r in g  a surge in  economic a c t i v i t y ,  the price of inputs 

fo r  an e le c t r ic  or gas u t i l i t y  may r is e  but the le g a l p r ic e  th a t  the 

u t i l i t y  may charge remains unchanged u n t i l  the appropriate regulatory 

agency approves the rate increase. U n t i l  tha t rate inc rease  goes in to  

e f f e c t ,  the u t i l i t y ' s  p r o f i t s  w i l l  s u f f e r .  I f  there is  a s u f f ic ie n t  

time lag between the rate request and the  subsequent approva l by the 

re g u la to ry  agency, the ra te  h ike  may be approved during the economic 

downturn in  the cyc le , thus improving p r o f i t s .

The second reason may be found in  in d u s t r ie s  th a t  use a la rge 

p ro p o r t io n  of raw materials in  th e i r  production process. Generally the 

prices of raw materia ls tend to  f lu c tu a te  more over the business cyc le  

than the prices of the f in ished  products th a t  embody them. This implies 

th a t  those in d u s t r ie s  w i l l  experience a p r o f i t  "squeeze" during an



18

upswing and a p r o f i t  boom during the  downturn. The above reason may 

expla in the negative coe ff ic ien t fo r  the Food and Tobacco (5 ) ,  Furniture 

(15) and Stone, Clay and Glass (16) in d u s tr ie s .

The c a p i ta l - la b o r  ra t io  occurs w ith the expected negative sign fo r  

s ix te e n  in d u s t r ie s  w h ile  tw e n ty -o n e  i n d u s t r i e s  have a p o s i t i v e  

in f lu e n c e .  Six indus tr ies  with pos it ive  c o e f f ic ie n ts  are s t a t is t ic a l l y  

s ig n i f ic a n t  a t the ten percent level while f iv e  sectors had negative and 

s ig n i f ic a n t  c o e f f ic ie n ts .  The unexpected p o s it ive  signs fo r  the cap ita l 

to  labor ra t io  are o f fse t  by negative time tre nds  in  seventeen of the 

twenty-one s e c to rs .  Without e x ce p t io n , the impact of th is  variable 

appears to  be ra ther small.

F in a l ly ,  the least e ffec t ive  va r iab le  is  the devia tion from normal 

output term; i t  i s  only s ig n if ica n t at the 10% leve l in  nine instances. 

At l e a s t ,  th e  c o e f f i c i e n t s  are on ly  nega t ive  f o r  e ig h t  s e c to rs .  

Col l in e a r i t y  between the unemployment rate and the output term may cause 

th is  re s u l t .

The sectoral spe c if ic  variables are a l l  o f the c o r re c t s ig n ,  and 

except f o r  a u to s ,  are a l l  s ig n i f ic a n t .  The share of imports fo r  autos 

was reta ined in  order to  maintain more cred ib le  forecasts .

Upon inspection  of the c a p i ta l  share s e r ie s ,  th re e  sec to rs  had 

dummy v a r ia b le s  inc luded  in  the equation  to  adjust fo r  extraordinary 

circumstances. Both the Crude petroleum (2) and Mining (3) sec to rs  

experienced a reve rsa l in  a downward trend in  c a p i ta l 's  share of value 

added a t the same time OPEC became dominant in  the  crude o i l  market. 

Consequently, a non-OPEC intercept dummy equal to  one in  years p r io r  to 

the emergence of OPEC in  1973 and zero the rea fte r i s  inc luded f o r  both 

s e c to rs .  A g r ic u l t u re  (1) had a huge jump in  i t s  re turn to  cap ita l in
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1973 due to  the Russian grain deal. Since th is  deviation is  a one-time 

occu rre nce , or a t  Least is  an unpredictable one, the year was "dummied 

o u t" ,  thereby improving the estimates of the other c o e f f ic ie n ts .

To g ive  some idea of the task in v o lv e d  in  f i t t i n g  re a so n a b le  

fo re c a s t in g  equations to  the return to  c a p i ta l ,  p lo ts  of e ight sectors 

a re  p re s e n te d  i n  th e  nex t f o u r  pages. The p lo t s  show a c tu a l  

c u r re n t -p r ic e  Levels of the return to  cap ita l and the predicted leve ls . 

While three of the e ight sectors have l i t t l e  v a r ia t io n  from a tre nd  in  

t h e i r  le v e ls  -  Wholesale and R e ta i l  t r a d e ,  Real Estate ( in  b i l l io n s  

instead of m i l l i o n s  o f d o l la r s )  and M isc. Business Serv ices -  the 

o th e rs  have a more v o l a t i l e  na tu re . A g r icu ltu re  (1) f i t s  the levels 

w e ll except fo r  a two large misses in  the la s t  two ye a rs ;  the average 

miss i s  12.7 p e rce n t.  The p lo t  of the Mining (3) sector re f le c ts  the 

s h i f t  to  coal because of the o i l  embargo. The p lo ts  o f the Primary 

M e ta l (17) and Autos (22) secto rs  experience la rge  swings and the 

equations, while not ac tua lly  pred icting the magnitude of the change, do 

capture the tu rn ing  po ints.

One f i n a l  p o in t  shou ld  be m entioned  b e fo re  t u r n i n g  t o  the  

d is c u s s io n  of the components of the re turn to  c a p ita l .  The forecasting 

sp e c if ica t io n  fo r  the return to  cap ita l reported above was not the on ly 

s p e c i f ic a t io n  th a t was tested. During the te s t in g  of the e n t ire  model, 

i t  became apparent tha t the the  tw in  goa ls  o f equations th a t  f i t  the 

data w e l l  and o f equations th a t  had reasonable forecasting properties 

were not n e c e s s a r i ly  com patib le . More than fo u r  genera l types o f 

e q u a t io n s  were e s t im a te d  w i th  each ty p e  h a v ing  a t  l e a s t  f i v e  

permutations. The f i r s t  type which had i t s  dependent v a r ia b le  de fined 

as the  re tu rn  to  c a p i ta l  per u n i t  o f REVAWO was re jected because the



ACTUAL LEVELS OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVELS FOR 

AGRICULTURE (1 )

DATE ACTUAL 
IS  *  

17063. 00 
17968. 00 
18043. 00 
17666. 00 
17131. 00 
19922. 00

PRED1C 
IS  + 

16926. 92 
17179. 81 
17780. 69 
17893. 86 
19214. 83 
19829. 06

60 
61 
62
63
64 
69
66 21463. 00 20B47. 62
67 20496. 00 20623. 49
68 21 ISO. 00 22166.32
69 23777. 00 23746. 27
70 24104. 00 24999. 99
71 29444. 00 29821. 23
72 3032B. 00 28949. 36
73 4634B. 00 46347. 84
74 41992 .00  36441.82 
79 42192. 00 40990. 97 
76 38973 .00  39019.93

40662 .00  42971.93  
92086. 00 49993. 18

77
78
79
80

61771 .00  99467.96 
99419. 00 69216. 16

IS  * IB  *

IS

16926.916 27737.074 38947.633 90198. 199 6136B. 798

ACTUAL LEVELS OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVELS FOR 

HININO (3 )

DATE ACTUAL PREDIC
IB  • IS  «■

60 1399. 00 1369. 31
61 1371. 00 1403. 00
62 1397. 00 1342. 64
63 1612. 00 1649. 71
64 1796. 00 1636. 33
69 1939. 00 1638. 70
66 1632. 00 1961. 16
67 1316.00 1326. 43
68 1427. 00 1361. 83
69 1307. 00 1724. 18
70 2093. 00 2193. 98
71 1692. 00 1723. 78
72 1760. 00 2006. 61
73 3094. 00 2243. 92
74 9721. 00 4691. 49
79 9970. 00 9474. 36
76 4697. 00 9936. 99
77 4699. 00 4732. 29
78 4699. 00 4672. 30
79 9804. 00 6102. 12
80 7210. 00 7070. 97

IS  • IS  ♦ •  *  *  *  *
1307.000 2962.997  3616.919 9074.871 6330.829



ACTUAL LEVELS OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVELS FOR 

PRIMARY METALS (17 )

DATE ACTUAL PREDIC
IS  « 18 ♦

60 3339. 00 3949. 99
61 2911. 00 3240. 87
62 3230. 00 3602. 10
63 3689. 00 3999. 94
64 4976. 00 4012. 81
69 9382. 00 4620. 84
66 6081. 00 9290. 38
67 9703. 00 4866. 00
68 4868. 00 9249. 46
69 4676. 00 9617. 14
70 3928. 00 4489. 49
71 3777. 00 4191. 61
72 4841. 00 4871. 28
73 9390. 00 6492. 04
74 9163. 00 6809. 70
79 6926. 00 9073. 99
76 9948. 00 9839. 84
77 9479. 00 6904. 77
78 8283. 00 7893. 88
79 10272. 00 9000. 19
80 7872. 00 9846. 01

IS  « 18 ♦
2911.000 4477.170 6043.340  7609 .910  9175.680

ACTUAL LEVELS OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVELS FOR 

AUTOS (22)

DATE ACTUAL PREDIC
IS  • 18 ♦

60 3696. 00 4601. 83
61 3239. 00 3085. 44
62 4901. 00 9487. 34
63 6001 .00 9239. 68
64 9911.00 9401. 82
69 7740 .00 8798. 66
66 7014. 00 7939. 23
67 9902. 00 9061. 60
68 7777. 00 7196. 99
69 7132.00 7003. 99
70 3740. 00 3341. 69
71 7449. 00 9914. 09
72 8167. 00 6626. 44
73 8091. 00 9873. 91
74 2793. 00 92B6. 49
79 9131. 00 4324. 96
76 9814. 00 9317. 71
77 12699. 00 14376. 91
78 12725. 00 8956. 76
79 8021. 00 8394. 96
80 4446. 00 9941. 78

18 • 18 ♦
2793.000 5297.976 7722. 192 101S6. 729 12691. 309



ACTUAL LEVELS OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVELS FOR 

AIR TRANSPORTATION (26 )

DATE ACTUAL PREDIC
IB  • IB ♦

60 436. 00 921. 99
61 4B6. 00 476. 36
62 664. 00 936. 09
63 774. 00 793. 01
64 934. 00 977. 44
69 1219. 00 1160. 93
66 1390. 00 1133. 94
67 144B. 00 1999. B3
68 1307. 00 1496. 9B
69 1394. 00 1332. 87
70 1234. 00 1279. 24
71 1976. 00 1444. 94
72 1804. 00 1886. 76
73 19B0. 00 2169. 96
74 2229. 00 2093. 04
79 1772.00 1936. 43
76 2933. 00 2481. 71
77 3026. 00 3094. 33
78 3833. 00 2877. 33
79 3 334 .00 3320. 12
BO 26B3. 00 3263. 94

IB  • 18 ♦
436.000 I15B. 766 1681.531 2604.297  3327.063

ACTUAL LEVELB OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVEL8 FOR

WHOLESALE AND RETAIL TRADE (3 1 )

DATE ACTUAL 
IS  •

60 22908.00
61 22676 .00
62 24132. 00
63 24168. 00
64 27296.00  
69 28970. 00
66 30486. 00
67 32292. 00
68 39694. 00
69 37270. 00
70 37066.00
71 41440. 00
72 46369. 00
73 91611. 00
74 94810. 00 
79 69010. 00
76 69184. 00
77 76663. 00
78 78069. 00
79 84291 .00  
BO 89086. 00

IB  *

PREDIC 
18 + 

23288. 97 
22834. 21 
24362. 39 
24886. 20 
26393. 04 
28698. 34 
31408. 39 
31804. 98 
34766. 10 
36462. 99 
37062. 94 
39404. 99 
49236. 32 
93928. 94 
98836. 70 
60894. 63 
67318. 28 
76271. 81 
77989. 97 
89981. 36 
94219. 81 

18 + * * * * *
22908. 000 37764. 977 93021. 993 6827B. 93B B3939. 906
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REAL ESTATE (33 )
ACTUAL LEVEL8 OF RETURN TO CAPITAL 

VERSUS PREDICTED LEVELS FOR 
REAL ESTATE (33 )

DATE ACTUAL PREDIC
IS  « 18 +

60 4103. 30 4209. 29
61 4322. 70 4340. 81
62 4690. 70 4649. 19
63 4908. 90 4732. 09
64 9208. 90 9009. 94
69 9973. 00 9467. 31
66 9976. 40 9928. 69
67 6339. 00 6269. 96
68 6683. 30 6790. 93
69 7176. 90 7393. 97
70 7906. 10 7620. 43
71 8176. 60 8489. 97
72 8968. 00 9026. 96
73 9914. 60 9948. 82
74 11073. 10 11217. 91
79 11799. 10 11841. 87
76 13029. 00 13397. 63
77 19004. 80 19636. 94
78 17332. 60 16799. 77
79 20079. 40 19398. 31
80 23300. 90 22963. 87

18 • 18 ♦
4103. 300

•  •  •  «-
8187. 899 12272. 490 16397. 084 20441. 680

ACTUAL LEVELS OF RETURN TO CAPITAL 
VERSUS PREDICTED LEVELS FOR

MSC. BUSINESS SERVICES (39 )

DATE ACTUAL PREDIC
18 • IS ♦

60 9390. 00 9700. 69
61 9909. 00 9861. 30
62 6260. 00 6374. 19
63 6806. 00 6729. 69
64 7487. 00 7281. 09
69 8293. 00 7974. 40
66 9177. 00 9020. 24
67 10049. 00 9970. 77
68 10233. 00 10937. 91
69 11309. 00 11792. 87
70 12114. 00 12198. 96
71 13390. 00 12B99. 01
72 14849. 00 14702. 24
73 17410. 00 17012. 09
74 18018. 00 19912. 49
79 20498.00 20948. 09
76 22802. 00 22830. 00
77 26964. 00 26060. 11
78 30240. 00 28599. 29
79 34061. 00 34279. 01
80 38979. 00 40960. 40

IS  • 18 ♦
9390. 000 12B41. 972 20333. 149 27824. 719 39316. 2B9

\ T \
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APPENDIX IV-A

Allowing the re turn to  cap ita l to be a l inea r fu n c t io n  of a p r ic e  

d e f la to r  im p l ie s  th a t  a p o r t io n  of value added by product is  also a 

function  of the price va r ia b le . N a tu ra lly , two issues s p r in g ' f ro m  the 

fo rm u la t io n .  F i r s t ,  given tha t the model is  solved i te r a t iv e ly  fo r  any 

forecast y e a r ,  w i l l  value added by product converge to  a s o lu t io n ?  

S e c o n d ly ,  i f  a s ta b le  s o lu t io n  e x is ts  f o r  va lue added, w i l l  th a t  

so lu tion be independent of the f i r s t  guess o f p r ices?  Since product 

p r ic e s  a re  a l i n e a r  f u n c t i o n  o f  v a lu e  added, i f  va lue added i s  

independent of the i n i t i a l  p r ice s , then f in a l  prices w i l l  converge and 

be independent o f the i n i t i a l  pr ices. Consequently, the analysis w i l l  

focus on the behavior of value added over the i te r a t io n s  o f  a fo re c a s t  

year.

Though th e  equations in  the p r ice  model are es t im ated  a t  the 

industry le v e l,  the model may, f o r  convienence in  t h i s  append ix , be 

thought to  forecast the re tu rn  to  cap ita l by product. A l l  va riab les are 

defined in  terms of products, not indus tr ie s . Let

v = row vector (1xn) of to ta l  value added per u n it  of real output,

p = row vector of p r ices,

d = row vector of labor compensation and in d ire c t  business taxes 
per u n it  of real output,

w = column vector (nxD of output shares of to ta l  ou tput, such 
tha t the output d e f la to r  DFL = pw,

s = row vector of the real cap ita l per u n it  of real 
output, and

A = d ire c t  requirements m a tr ix .

\ < w
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Adopting the convention th a t  subscripts re fer to i te ra t io n s ,  the 

in te r in d u s try  price d e f in i t io n  is  

CD Pk = pk A ♦ vk 

or

(2) pk = V|( CI-A)"1 .

Total value added fo r  an i te ra t io n  is

(3) vk = d + = d + v ^ d - A )  1ws.

Solving equations (2) and (3) fo r  p^ y ie ld s ,

k
(A) Pk = ^  d(w s < I - A ) ~ V “ 1 + (w s ( I -A ) ” 1) k" 1DFL0 s

From (4 ) ,  independence and convergence w i l l  occur i f  a l l  of the elements 
-1 k-1of (w s (I-A ) ) move towards zero as k approaches i n f i n i t y .

In  order to  show th a t  a l l  o f those e lements go to  z e ro  as k 

approaches i n f i n i t y ,  the concept o f a l-norm of a matrix (or vector) 

needs to  be in tro d u c e d . The l-norm  of a m a tr ix  (B) is  the  la rg e s t  

column sum of the absolute values of i t s  elements or

n
| |B !)  = max ^

One can show that i f  | |B | |  < 1  then a l l  of the elements of B w i l l  go to  

zero as k approaches i n f i n i t y .
2Using Schwarz's in e qua lity  that | |b c | |  < | | b | |  | | c | | ,  where b and 

c are a rb i t ra ry  vectors, we now have
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(5) 11 w s ( I -A ) “ 1 ||  < H u l l  11 s ( I -A ) ” 1 11.

Since ^ w  = 1 and w is  a column vecto r,

<6) | |w | |  = 1.

Recalling tha t in  the base year a l l  prices are one by d e f in i t io n ,

(7) p = 1 = v ( I -A ) ”  ̂ ,  where 1 is  the u n it  vecto r.

Since v > s fo r  every product, i t  fo llows that

(8) s<I-A>“ 1 < v ( I-A )~1 = 1 ,

and

(9) | | * U - A ) - 1 | |  < 1.

Substitu ting  the re su lts  of (6) and (9) in to  equation (5) y ie lds  .sk 1

(10) llws <I-A)- 1 | |  < H u l l  | |sC I-A )"1 | | ,  or

(11) | | hs( I -A )_1 ||  < <1) (1) = 1 .

For the base year o f the model, | | s ( I - A )  | |  = 0 .9 05 , so a l l  of the
-1

elements of ws(I-A) matrix do go to  zero as k approaches i n f i n i t y .

Pushing the a n a ly s is  fu r th e r ,  suppose tha t value added by product 

was a fu n c t io n  of product p r ic e s  no t an a g g re g a te  in d e x ,  would 

fo re ca s te d  value added s t i l l  converge and e x h ib i t  independence? In 

order to answer th is  question, the d e f i n i t i o n  of value added must be 

changed to

\ ° ^
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(3*) vk = d + Pĵ —̂ S,

where S is  a diagonal matrix w ith  the diagonals equal 

to  the real re turn to  cap ita l per u n it  of real output. 

S o lv ing  the system as in  the previous case, the*analogous equations to

(3) and (4) are

k
<*•> Pk » ^  + (S ( I-A )"1) k“ 1p0 s

j=1

Convergence and independence depend on the Movement o f the elements in

the S(I-A)*”  ̂ m atrix .

The 11S11 < 1  since i t  i s ,  by d e f in i t io n ,  a diagonal matrix of real

shares. However, | | ( I - A )  I I  > 1 s ince the diagonals of ( I-A ) are

ty p ic a l ly  greater than one. Consequently, th e re  i  s no guarantee of

convergence, because the re  i s  no guarantee th a t  a l l  the elements of 
-1S(I-A) are less than one. Whether those elements are less  than one 

w i l l  depend on the share of the real re turn  to  cap ita l by product (S ). 

As a p rac t ica l matter, the shares fo r  Agricu ltu re  (1 ) ,  Real estate (63), 

and the Rest of the world (75) are large enough to  in su re  th a t  a l l  of 

the elements are not less than one.

The d i f fe re n c e  in  the  two re s u lts  about s ta b i l i t y  stems from the 

use of the we igh ts  fo r  the aggregate p r ic e  ind ex . In the d e f la to r  

in s ta n c e ,  the ou tpu t shares modify the impact of a large share of the 

re tu rn  to c a p i ta l .  When the re turn to  cap ita l is  a function  of product 

p r ic e s ,  the weights are in  essence, u n i ty ,  which w i l l  allow no damping 

e f fe c t  of repeated m u lt ip l ic a t io n .
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NOTES

1. For a proof see Clopper Aim on, Ma t  r i  x_M ethods_ i n_Economi c s ,  
(Reading, Mass.: Addison-Wesley Publishing Co., 1967), p.27-28 or Alpha 
Chang, Fundam enta l^M ethods.o f_Mathematical_Econoini.cs, (New York: 
McGraw-Hill, 1967), p. 125-26.

2. For a proof, see Almon, Ib id .. or Evan N e r in g , Element a r^ _ L j  nea r_ 
Algebra, (Ph iIde lph ia : U.B. Saunders Co., 1974), p. 283-84.



APPENDIX IV -  B

For the purposes of forecasting to ta l  d e p re c ia t io n ,  investment in  

s t ru c tu re s  by in d u s try  is  required to  be consistent w ith the estimates 

reported by NIPA. The NIPA reports purchases of s t ru c tu re s  by type of 

s tructures (Tables 5.4 and 5 .5 ). For certa in  sectors, there is  a d ire c t  

l i n k  between purchases by type of s tructures and industry  purchases of 

s truc tu res . Table B1 d is p la y s  the in d u s t r ie s  and the  NIPA purchase 

types.

Industry 

A g r icu ltu re  (1) 

Railroads (25) 

Communications (28) 

U t i l i t i e s  (30)

Table B1 

NIPA Category 

Farms 

RaiI roads

Telephone and Telegraph 

E le c tr ic  l ig h t  and Power, Gas

Investment in  p la n ts  and s t ru c tu re s  is  a v a i la b le  in  the Annual.

f ° r m anufactur ing  s e c to rs .  The o ther 

sectors have the construction data re po rted  in  a v a r ie t y  of sources.

The Bureau of Labor S ta t is t ic s  in  1979 published Cagita^Stock^Esti.mates

which c o n ta in e d

investment in  s tructures by industry fo r  1947-1974.

The in d u s t r ie s  not d isp layed in  Table B1 had two problems to  be 

co rre c te d  be fo re  those s e r ie s  c o u ld  be used in  th e  e s t im a t io n :

V'VQ,



Table B2

Groug
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Indus t r i es

Crude Petro. (2) 
Mining (3)

A l l  manufacturing 
(sectors 5-24)

Construction (4)
A ir  Trans. (26) 
Other Trans- (27) 
Trade (31)
Fin. Serv. (32)
Real Estate (33) 
Misc. Bus. (35) 
Auto Repair (36) 
Amusements (37) 
Health & Educ. (38)

NIPA d e f in i t io n s

Petroleum Pipelines 
Petroleum and natura l gas 
Mining exp lo ra tion , sha fts , 
and wells

In d u s tr ia l

Commercial,
Religous
Educational,
Hospitals and In s t i tu t io n a l

consistency w ith the NIPA estimates and extensions of the data through 

1980. From the d e f in i t i o n s  o f the types of s tructures in  the NIPA, a 

group o f in d u s t r ie s  can be l in k e d  to  a group of NIPA c o n s t ru c t io n  

c a te g o r ie s .  For in s ta n c e , the  two in d u s t r ie s ,  Crude Petroleum and 

Natural Gas (2 ) ,  and Mining (3 ) ,  did a l l  of the c o n s tru c t io n  portrayed 

by the NIPA group o f types. Petroleum p ip e lines , Petroleum and natural 

gas, and M in ing e x p lo ra t io n ,  sha fts  and w e l ls .  Table B2 shows the 

concordance between the industry categories and NIPA s truc ture  types.

The in d u s t r y  se r ie s  were scaled so the sum of in d u s try  group 

equaled the to ta l  fo r  the NIPA group. Regressions were estim ated  w ith  

th e  in d u s try  estimates as the dependent variab les and the NIPA group as 

the independent va r ia b le . Those estimated equations are shown in  Table 

B 3 . Estim ates f o r  1975-1980 were obta ined from s im u la t io n  o f the 

equations over tha t period.



C0NS2 = 

CONS3 = 

C0NS4 = 

CONS5 = 

C0NS6 = 

C0NS7 = 

C0NS8 = 

C0NS9 = 

C0NS10 

C0NS11 

CONS12 

C0NS13 

C0NS14 

C0NS15 

C0NS16 

C0NS17 

C0NS18

1460.002 + 0.664 *  NIPA GR0UP2
(7.867) (6.324) RBSQ = 0.600 DW = 0.730

-1460.002 + 0.336 *  NIPA GR0UP2
(0.252) (5.606) RBSQ = 0.539 DW = 1.629

-26.868 + 0.026 *  NIPA GR0UP4
(**2.083) (20.208) RBSQ = 0.940 DW = 2.133

23.646 + 0.093 *  NIPA GR0UP3
(0.706) (12.086) RBSQ = 0.848 DW = 0.488

-19.325 + 0.029 *  NIPA GR0UP3
(-2.100) (13.672) RBSQ = 0.877 DW = 0.959

-19.325 + 0.029 *  NIPA GR0UP3
(-2.100) (13.672) RBSQ = 0.877 DW = 0.959

-2.193 + 0.042 *  NIPA GR0UP3
(-0.218) (18.326) RBSQ = 0.928 DW = 0.809

-1.858 + 0.060 *  NIPA GR0UP3
(-0.061) (8.660) RBSQ = 0.740 DW = 0.674

= -61.210 + 0.123 * NIPA GR0UP3
(-3.219) (28.111) RBSQ = 0.968 DW = 1.467

* 109.191 + 0.079 *  NIPA GR0UP3
C2.684) (8.498) RBSQ = 0.733 DW = 0.988

■ -51.782 + 0.037 *  NIPA GR0UP3
(-3.149) (9.768) RBSQ = 0.784 DW = 0.624

-1.701 + 0.003 *  NIPA GR0UP3
(-1.326) (11.831) RBSQ = 0.842 DW = 1.470

19.359 + 0.021 *  NIPA GR0UP3
(1.463) (6.762) RBSQ = 0.632 DW = 0.700

s -15.293 + 0.017 *  NIPA GR0UP3
(-2.065) (9.820) RBSQ = 0.786 DW = 0.915

36.713 + 0.032 *  NIPA GR0UP3
(2.410) (9.201) RBSQ = 0.763 DW = 0.775

= 136.943 + 0.086 *  NIPA GR0UP3
(3.090) (8.440) RBSQ = 0.730 DW = 0.966

-5.813 + 0.049 *  NIPA GR0UP3
(-0.473) (17.513) RBSQ = 0.922 DW = 1.299

Table B3



Table 63 continued

C0NS19 = 

C0NS20 = 

C0NS21 = 

C0NS22 = 

C0NS23 = 

C0NS24 = 

C0NS26 = 

C0NS27 = 

CONS31 = 

C0NS32 = 

C0NS33 = 

CONS35 = 

CONS36 = 

C0NS37 = 

CONS38 =

-15.478 + 
(-0.767)

-76.765 + 
(-3.803)

-53.275 + 
(-4.095)

39.121 + 
(1.008)

-31.054 + 
(-3.822)

-9.901 + 
(-1 .719)

-37.358 + 
(-2.421)

166.286 + 
(3.217)

215.891 + 
(2.369)

-231.919 + 
(-2.063)

-456.041 + 
(-2.136)

-21.016 + 
(-1.313)

-54.156 + 
(-2 .122)

-120.736 + 
(-2 .120)
445.181 + 

(3.004)

0.044 *  
(9.420)

0.095 *  
(20.533)

0.075 *  
(25.258)

0.045 *  
(5.083)

0.028 *  
(15.210)

0.013 *  
(9.651)

0.016 *  
(10.546)

0.034 *  
(6.703)

0.219 *  
(24.354)

0.147 *  
(13.248)

0.223 *  
(10.585)

0.015 *  
(9.183)

0.033 *  
(13.108)

0.059 ★ 
(10.749)

0.287 *  
(19.636)

NIPA 6R0UP3
RBSQ = 0.771 DW =

NIPA GROUP3
RBSQ = 0.942 DU =

NIPA GROUP3
RBSQ = 0.961 DW =

NIPA GR0UP3
RBSQ = 0.489 DW =

NIPA GR0UP3
RBSQ = 0.899 DW =

NIPA GR0UP3
RBSQ = 0.780 DW =

NIPA GR0UP4
RBSQ = 0.809 DW =

NIPA GR0UP4
RBSQ = 0.628 DW =

NIPA GR0UP4
RBSQ = 0.958 DW =

NIPA GR0UP4
RBSQ = 0.870 DW =

NIPA GR0UP4
RBSQ = 0.810 DW =

NIPA GR0UP4
RBSQ = 0.762 DW =

NIPA GR0UP4
RBSQ = 0.868 DW =

NIPA GR0UP4
RBSQ = 0.815 DW =

NIPA GR0UP4
RBSQ = 0.937 DW =

1.298

1.504

0.850

1.350

0.711

1.079

1.010

1.475

1.607

2.201

1.029

2.898

1.390

1.173

0.723



Chapter V Ind irec t Business Taxes and Government Subsidies

The government piece of value added is  the subject of th is  chapter. 

I t  comes in  two sorts : (1) in d ire c t  business taxes and nontax charges, 

and (2) government su b s id ie s .  In d i r e c t  business taxes and nontax 

charges comprise nine percent of GNP; government s u b s id ie s ,  a meager 

two-tenths of a percent.

Since ne ither component is  la rge, simple forecasting procedures are 

developed f o r  b o th . In d i re c t  business taxes are, fo r  the most p a rt ,  

composed of federa l excise taxes, property ta x e s , fra n ch ise  fe e s ,  and 

s ta te  and loca l sales taxes. Because of data im ita t ions  at the industry 

l e v e l ,  i n d i r e c t  b u s in e s s  taxe s  by in d u s try  are d iv id e d  in to  two 

categories: federa l excise taxes and a l l  other taxes. Federal excise 

taxes are fo re ca s te d  as fu n c t io n s  of ou tpu t or personal consumption 

expenditures depending on the leg is la ted  tax base. Since the re s id u a l 

category of a l l  other taxes is  dominated by sales and property taxes, i t  

i s  made a function  of output and the cap ita l stock of the ind us try .  The 

f i r s t  s e c t io n  describes  the e s t im a t io n  and forecasting s truc tu re  fo r  

in d ire c t  business taxes. Section 2 describes government su b s id ie s  and 

the ra t iona le  fo r  exogenously specify ing them throughout a fo recas t.

V.1 In d ire c t  Business Taxes

In d i r e c t  business taxes and nontax accruals are tax l i a b i l i t i e s  

th a t  are in c u r re d  by b u s in e ss  and o th e r  l i a b l i l i t i e s  t h a t  are  

"convenient" to  t re a t as taxes. Ind irec t business taxes include excise,

'S-CO
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property, sales, black lung, and hazardous waste taxes, and the w in d fa l l  

p r o f i t s  ta x  on crude o i l .  Nontaxes include such categories as ren ts , 

ro y a l t ie s ,  f in e s  and fees pa id  by business to  the government. The 

d i s t r i b u t i o n  o f  i n d i r e c t  business taxes and nontaxes by type of 

l i a b i l i t y  is  shown in  Table V-1 • State and loca l l i a b i l i t i e s  have the 

largest share of the t o t a l .  Sales and property taxes share the lead fo r  

the la rg e s t  s in g le  component. Federal exc ise  taxes are the next in  

s ize , fo llowed by custom du ties .

As the Table V-1 shows, there is  a wide d iv e r s i t y  of sources f o r  

i n d i r e c t  business tax rece ip ts . The d is t r ib u t io n  of taxes by industry 

is  ava ilab le  from the BEA upon request. The best method o f m ode ll ing  

t h i s  component by industry  might be to  develop equations fo r  the major 

ca te g o r ie s  o f these ta xe s . However, data r e s t r i c t i o n s  b lock t h i s  

approach. F i r s t ,  on the state and loca l le v e l,  the id e n t i f ic a t io n  of a 

s in g le  s ta tu to r y  tax ra te  over a l l  of the j u r i s d i c t i o n s  wou ld be 

extrem e ly  d i f f i c u l t .  For example, in  order to obtain a property tax 

ra te  f o r  the  U.S. data f o r  p ro p e rty  ta x e s  by l o c a l i t y  would be 

necessary. Secondly, the task  o f c o n s tru c t in g  and fo re c a s t in g  the 

appropriate tax base by category would also be extremely d i f f i c u l t .  A 

f i n a l  c o n s id e r a t io n  i s  th a t  the BEA must perform a g rea t deal of 

p rora ting to  obtain annual tax payments by category fo r  each in d u s t r y .  

The data, the re fo re , have a considerable margin of e r ro r .

As a consequence of the above considerations a s im p li f ie d  approach 

is  employed here. Sectoral d e t a i l  f o r  fe d e ra l  excise taxes i s  q u i te  

r e l i a b l e  and i s  a v a i la b le  from the BEA. Consequently, exc ise tax  

equations are estimated fo r  those in d u s t r ie s  where exc ise  taxes are 

re la t iv e ly  important such as Communications (28), and Trade (31). Since
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1981 D is tr ib u t io n  by Type of Ind irec t Business Taxes 

(B i l l io n s  of Dollars)

Table V -  1

In d ire c t  business taxes and nontax accruals 251.29

Federal 58.53 (23.3%)
Excise taxes 44.15 (17.6%)
Custom duties 8.59 ( 3.4%)
Nontaxes 5.80 ( 2.3%)

State and Local 192.76 (76.7%)
Sales taxes 90.42 (36.0%)
Property taxes 75.09 (29.9%)
Motor vehic le  licences 2.62 ( 1.0%)
Severence taxes 7.54 ( 3.0%)
Other taxes 6.82 ( 2.7%)
Nontaxes 10.27 ( 4.1%)

Source: Table 3 .4 ,  §urve£_of_Current_Busj.nes§, J u ly ,  1982.

the residual tax re c e ip ts  by in d u s try  re p re s e n t,  f o r  the most p a r t ,

sa les and p ro p e r ty  ta xe s , they are forecasted as a function  of output

and the cap ita l stock which is  intended as a proxy fo r  property va lues .

The above approach is  d i f fe re n t  from that used in  other large scale

models. For example, the Wharton industry  model had equations fo r  only

in d ire c t  business tax receipts in  the aggregate.^ In d u s try  d e t a i l  was

r e ta in e d  i n  th e  Brookings q u a r te r ly  model by combining aggregate
2equations by major ca te g o r ie s  w ith  in d u s try  share e q u a t io n s . The

\

industry share equations were a function of the sec to r 's  share of output 

and share o f c a p i ta l  consumption allowances. In the Brookings model, 

cap ita l consumption allowances were inc luded  as a proxy fo r  p rope rty  

values.

Belzer modified the Brookings spe c if ica t ion  to the d ic ta tes  of the 

INFORUM model.^ Equations in  the aggregate were developed fo r  s ta te  and
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lo ca l general ta x e s , and property  taxes. Share equations by industry 

were developed to  d is t r ib u te  the to ta l  fo r property and sales taxes with 

the shares being a function of a time trend and w ith  in d u s try  share of 

o u tp u t .  Excise taxes were estim ated fo r  the major products and were 

d i r e c t l y  a l lo c a te d  to  the a p p r o p r ia te  in d u s t r y  to  com p le te  th e  

ca lcu la tion  of sectoral in d ire c t  business taxes.

-f2 IS £§sting_E xc j>se- Taxes

Federal excise taxes are a t t r ib u te d  to approximately tw o - th ird s  of 

the in d u s t r ie s :  21 o f the 37 se c to rs  have them. However, in  most 

cases, those taxes do no t amount to  more than f i v e  percent o f a l l  

i n d i r e c t  business tax  l i a b i l i t i e s  fo r  a sector. Only seven sectors -  

Food and Tobacco (5 ) ,  Petroleum r e f in in g  (1 1 ) ,  Rubber products  (1 1 ) ,  

Motor v e h ic le s  (22),, A i r  t ra nspo rta t ion  (26), Communication (28), and 

Trade (3 1 ) ,  have excise tax  l i a b i l i t i e s  over f i v e  percent o f t h e i r  

i n d i r e c t  business taxes. For those seven sectors, excise tax equations 

have been estimated.

There are two types of exc ise  ta x e s :  ad va lo re m  and th o se  

specified as d o lla rs  per physical u n i t .  Three sectors have excise taxes 

le g is la te d  in  ad valorem terms, Motor Vehicles (22), A ir  Transportation 

(26), and Communications (28). For each sector, a synthetic  exc ise  tax  

se r ie s  i s  c a lc u la te d  as the product of the s ta tu to ry  tax rate and the 

in d u s t r y 's  o u tp u t .  The log a r ith m  of the s y n th e t ic  ta x  s e r ie s  i s  

regressed aga ins t the log a r ith m  of the actual series. Note that the 

synthetic tax series is  not expected to  equal the a c tu a l tax  re c e ip ts ,  

an a p p ro p r ia te  fo re c a s t in g  p ro p e rty  would be th a t  the e la s t ic i t y  of 

actual receipts to synthetic receipts should be u n i ty .  In  a fo r e c a s t .
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the u n i ta ry  e la s t ic i t y  would imply that any growth in  the synthetic  tax 

series would be t ra n s m it te d  to  a c tu a l tax re c e ip ts ;  a ten percent 

growth in  the synthetic  series would mean a ten percent increase in  the 

actual tax rece ip ts . Table V^2A d isp lays the r e s u l t s  f o r  those th ree  

e q u a t io n s .  Each equation has an e l a s t i c i t y  of about u n i t y .  Any 

v a r ia t io n  from one i s  caused by the  use of an approx im ation  of the 

actual tax base.

The secto rs  which have taxes set in  d o l la r  terms per physical u n it  

have th e i r  equations displayed in  Table V-2B. These sec to rs  have the 

log a r ith m  of a c tu a l tax  re c e ip ts  as a function of a variab le  in  real 

terms -  e ithe r personal consumption expend itu res , o u tp u t /  or im p o r ts .  

Again, we would l ik e  to  f in d  and do f in d  that the e la s t ic i t ie s  are again 

c lo s e  t o  u n i t y ;  a g iven inc rease  in  the ta x  base boosts the tax 

receipts by the same percentage. One equation to  note is  the one fo r  

tobacco. The e la s t i c i t y  fo r  the rate base is  as close to un ity  as can 

be expected. O vera ll,  both sets of equations f i t  reasonably w e l l  w ith  

good long-run forecasting properties .

A special set of sectors have taxes resembling excise taxes: Crude 

petroleum ( 2 ) ,  M in ing ( 3 ) ,  Chemicals (10) and Real estate (33). The 

w in d fa l l  p ro f i ts  tax on crude petroleum extraction  f a l l s  m ain ly on the 

Crude petroleum (2) industry though a small portion is  passed on to  the 

rec ip ien ts  of roya lty  income in  the Real estate (33) sector. The b lack 

lung tax  f a l l s  on coal mining, and the chemical cleanup (Superfund) tax 

f a l l s  main ly on the Chemical (10) in d u s t ry .  A l l  of the taxes are  

s p e c i f ie d  d i f f e r e n t l y :  w in d fa l l  p r o f i t s  approximate an ad valorem tax 

on a portion of the p r ice , Superfund tax is  leg is la ted  per physical un it  

and the black lung tax is  s p l i t  in to  an ad valorem p a r t  and a p h ys ica l
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Table V -  2A 

Ad Valoreum Federal Excise Taxes

§§ctor_and_Iaxable_Item  Isyation_R gsu.lt s

22 Motor Vehicles Tax = -3.966 + 1 .155 *  TRUCK
(-1.80) (4.67)

RBAR = 0.722 D-W = 1.49

26 A ir  Transportation Tax « -3.07 + 1.325 *  Fly
(-2.91) (2.19)

RBAR2 = 0.849 D-W = 1.17

28 Telelphone use Tax = -1.237 + 1.160 *  Talk
-  (-1.59) (1.51)

RBAR = 0.895 D-W = 2.05

t  values fo r  the slope co e ff ic ie n ts  are calculated fo r  the 
hypothesis tha t the c o e ff ic ie n t is  d i f fe re n t  from one.

Variable d e f in i t io n s

( a l l  variables are in  logarithms)

TRUCK = synthetic  excise tax fo r  truck chassis obtained by taking 
the excise tax rate m u lt ip l ie d  by nominal output of the 
motor veh ic le ind us try ,

FLY = synthetic excise tax fo r  personal a i r  t ra ve l obtained by 
the excise tax m u li tp l ie d  by the nominal output of the a ir  
transporta tion  ind us try ,

TALK = s y n ':n r . ;c  , u  te lephone  use obtained by
m u lt ip ly ing  the excise tax rate by the nominal output 
of the communications industry ,

3.0
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Table V -  2B 

Dollars per physical un it  tax

l 9y§tion_Results
0

Tax = -1.48 + 0.957 *  PCEALC
(-4.52) (1.33)

RBAR = 0.978 D-W = 0.984

Tax = -2.10 + 1.016 *  PCETOB
.  (-5.87) (0.43)

RBAR = 0.974 D-W = 1.559

Tax = 0.35 + 0.963 *  Q11
(0.60) (0.50)

RBAR = 0.894 D-W = 0.431

Tax = -2.08 + 0.835 *  Q12
(-3.35) (2.69)

RBAR = 0.902 D-W = 1.03

Tax = -7.33 + 1.332 *  IMP77$
(-6.96) (0.42)

RBAR = 0.775 D-W = 0.830

t  values fo r  the slope co e ff ic ie n ts  are calculated fo r  the 
hypothesis tha t the c o e ff ic ie n t is  d i f fe re n t  from one.

Variable d e f in i t io n s

( a l l  var iab les are in  logarithms)

PCEAL = personal consumption of a lcoho l, on and o f f  premises, 
in  1977 d o l la rs ,

PCETOB = personal consumption of tobacco in  1977 d o l la rs ,

Q11 = output in  1977 d o l la rs  fo r  the petroleum re f in in g  indus try ,

Q12 = output in  1977 d o l la rs  fo r  t i r e s ,

IMP72 = to ta l  merchandise imports in  1977 d o l la rs

5 Alcohol

5 Tobacco

11 Gasoline

12 Tires

31 Custom Duties
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tax. No equations could be estimated fo r  any of these taxes because a l l  

became e f fe c t iv e  in  1980 or 1981. Therefore, a stop-gap procedure is  to  

m a in ta in  th e  r a t i o  of tax re c e ip ts  to  nominal ou tpu t in  the la s t  

observed year fo r  the leg is la ted  duration of the tax .

Non-exci se in d jr ^ c t_ ta x „eguatjons

The s e c to r a l  fo re c a s t in g  equation  fo r  the rem ain ing in d i r e c t  

business taxes is  given by

Remaining IBT Nom. Cap. Stock
(5.1) Log —------------------- — = a + b log —-------------------------+ c Time

Nominal Output Nominal Output

where Nom. Cap. Stock = nominal cap ita l stock defined as the same

cap ita l stock used in  the depreciation 

equations in  Chapter IV.

Nominal ca p ita l  stock is  used as a proxy fo r  property values. The tim e 

tre n d  i s  in c lu d e d  to  capture any tre n d  in  s h i f t i n g  tax bases or tax 

ra tes.

Le tt ing  IBT stand fo r  remaining in d ire c t  business taxes, K fo r  the 

cap ita l stock and Q fo r  output, the so lu tion  of (5.1) fo r  IBT i s ,

(5.2) IBT = Kb Q1~b (ea + c Time)

T h e re fo re , the e la s t ic i t y  of the remaining in d ire c t  business taxes with 

respect to  output is  equal to  1-b.

Table V-3 presents the resu lts  fo r  tha t set of equations. For the 

most p a r t ,  the s p e c i f ic a t io n  works well fo r  the residual categories of 

in d ire c t  business taxes. The nominal c a p i ta l  s tock to  nominal ou tpu t



TABLE V -  3

SECTORAL INDIRECT BUSINE68 TAX 1EQUATIONS

SECTOR SECTOR 
NUMBER NAME

INTER
CEPT

CAPITAL STOCK 
TO OUTPUT TIME RSQ RBSQ D-W AAPE

1 AGRICULTURE 0. 7032 
(0. 4476)

0.3320
(1.2933)

-0. 0192 
(-1. 7131)

0. 640 0. 999 0. 971 12. 19

2 CRUDE PETROLEUM 9. 3793 
(4.8619)

-0. 3476 
(-3. 2086)

-0. 0297 
(-3. 2821)

0. 374 0. 309 1. 487 2. 21

3 MINING 0. 9822 
(0. 8749)

0.2303
(2.3009)

-0. 0081 
(-1. 8833)

0. 739 0. 709 1. 489 6. 08

4 CONSTRUCTION -4. 3817 
(-4. 9826)

0. 4074 
(1.0766)

0. 0949 
(7. 8697)

0. 864 0. 849 0. 290 31.24

9 FOOD AND TOBACCO -13 9709 
(-6.3219)

3. 1337 
(9. 8994)

0. 0820 
(6. 4839)

0. 702 0. 669 0. 649 2*5. 03

6 TEXTILE8 -8. 3270 
(-4. 9682)

1. 0841 
(2. 7119)

0. 0712 
(7. 4996)

0. 799 0. 776 0. 266 88. 86

7 APPAREL -6.3233 
(-8. 0919)

0. 9804 
(3. 9937)

0. 0490 
(12. 6866)

0. 928 0. 920 0. 998 9.91

e PAPER -4. 1964 
(-1. 9991)

0. 3178 
(0. 6219)

0. 0469 
(3. 9049)

0. 614 0. 971 0. 234 62. 78

9 PUBLISHING -3. 9934 
(-3. 6942)

0. 9963 
(2. 3043)

0. 0296 
(4. 9832)

0. 996 0. 991 0.284 90. 36

10 CHEMICALS -9. 4138 
(-1. 8930)

0. 9626 
(0. 9666)

0. 0918 
(3. 6173)

0. 966 0. 918 0.209 107. 92

11 PETROLEUM REFIN. -7. 8182 
(-13. 7047)

1. 1883 
(18. 2193)

0. 0962 
(10. 4944)

0. 996 0. 992 1. 793 41. 83

12 RUBBER -6. 7291 
(-2. 1917)

0. 9079 
(1. 3941)

0. 0962 
(3. 1909)

0. 466 0. 407 0. 847 117. 64

'L
o

t,



TABLE V -  3 

SECTORAL INDIRECT BU8INE88 TAX EQUATION8

(

SECTOR SECTOR INTER CAPITAL 8T0CK
NUMBER NAME CEPT TO OUTPUT TIME R8Q RBSQ D-W AAPE

13 LEATHER -4. 4891 
<-11. 4134)

0. 7102 
(3. 1996)

0. 0343 
(12. 0341)

0. 942 0. 936 0. 894 10. 97

14 LUMBER -4.2499 
(-2. 9977)

0. 6019 
(1. 8147)

0. 0393 
(3. 3027)

0. 900 0. 449 0. 339 1229. 48

19 FURNITURE -2. 8980 
(-6. 0699)

0. 8291 
(9. 0722)

0. 0090 
(4. 0980)

0. 669 0. 628 0. 826 67. 99

16 6T0NE* ETC... -7. 6133 
(-2.3149)

1.0164 
(1. 9729)

0. 0603 
(4. 1621)

0. 677 0. 641 0. 292 147. 18

17 PRIMARY METALS -9.2288 
(-9. 6382)

1.1007 
<4.2934)

0. 0801 
(6. 8627)

0. 793 0. 726 0. 299 60. 99

IB FAB. METAL8 -9. 0904 
(-7. 4198)

1. 6864 
(6. 9193)

0. 0630 
(8. 2360)

0. 811 0. 790 0. 896 199. 73

19 TRAN8 EO. -3. 6992 
(-9. 2729)

0. 8043 
(3. 4013)

0.0183 
(4. 4994)

0. 633 0. 992 0. 972 601. 70

20 MIN-ELECT. MACH. -3. 0413 
« -l. 9877)

0. 8660 
(2. 0219)

0. 0074 
(O. 7070)

0. 297 0. 218 0. 396 239. 10

21 ELECT. MACK 4. 9896 
(1. 4271)

-0. 3919 
(-0. 4741)

-0. 0483 
(-3. 1166)

0. 427 0. 363 0. 934 184. 18

22 AUTG8 -1. 9790 
(-0. 7849)

1.8293 
(9. 1903)

-O. 0373 
(-1.7139)

0. 932 0. 920 0. 966 88. 93

23 INSTRUMENTS -4. 9446 
(-4. 0446)

0. 9694 
(3. 3969)

0.0229 
(4. 7228)

0. 994 0. 909 0. 468 77. 49

24 MI8C. MFO. 1N0. 1. 0309 
(0. 2929)

0. 1399 
(0. 1371)

-0. 0202 
(-0 . 9386)

0. 292 0. 169 0. 374 229. 97

29 RAILROADS 4. 1089 
(4. 7890)

-0. 1042 
(-O. 8940)

-0. 0394 
(-7. 8412)

0. 949 0. 943 1. 919 a  23

b
o

-e
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TABLE V -  3 

SECTORAL INDIRECT BUBINESS TAX EQUATIONS

SECTOR SECTOR INTER CAPITAL STOCK
NUMBER NAME CEPT TO OUTPUT TIME RSQ RBSQ D-U AAPE

36 AIR TRANSPORTATION -3 . 0774 
(-3 . 0140)

0. 6339 
(3. 9089)

0. 0137 
(1. 4038)

0. 348 0. 276 1. 300 39. 14

37 TRUCKING ETC. . . 1. 1741 
(3. 5483)

0. 3358 
(3. 7940)

“ 0. 0191 
( -6 .7 4 1 7 )

0. 936 0. 918 1. 998 3. 48

28 COMMUNICATIONS -2 . 7600 
(-0 . 7127)

0. 6383 
(1 .3849)

0. 0391 
(3. 1067)

0. 639 0. 995 0. 497 3. 46

30 UTILITIES -10. 7567 
( -6 . 9759)

1. 6386 
(7. 4903)

0. 0676 
(7. 9449)

0. 778 0. 793 0. 932 3. 17

31 TRADE -5 . 3799 
C -l. 9764)

1. 7069 
(3. 8188)

0. 0399 
(3. 8729)

0. 319 0. 239 0. 478 1. 69

32 FIN. 8ERV. 0. 9548 
(1 .8917 )

0.3790  
(3. 7643)

-0 . 0001 
( -0 . 1117)

0. 348 0. 279 2. 460 1. 39

33 REAL ESTATE 1. 9846 
(2. 3770)

0. 8333 
(3. 9019)

>0. 0166 
<-3. 0613)

0. 349 0. 272 0. 489 3. 03

34 HOTELB “ 3. 6911 
(-3 . 9387)

0.0997 
(0 .3931)

0. 0466 
(10. 3378)

0. 899 0. 839 0. 336 11. 68

35 MISC. BUS. SER. “ 3. 0400 
( “ 1. 1031)

0. 3037 
(0. 3049)

0. 0164 
(3. 4389)

0. 433 0. 397 0. 337 39. 17

36 AUTO REPAIR “ 4. 0103 
( “ 3. 3320)

0. 3834 
(0. 8438)

0. 0901 
(6 .61 19 )

0. B33 0. 813 0. 361 18. 93

37 AMUSEMENTS 3. 3269 
(3. 3018)

0. 3480 
(1 .8389 )

-0 . 0171 
(-6 . 8606)

0 .904 0. 894 1. 467 1. 49

38 HEALTH AND EDUC 0. 3231 
<0. 2391)

0. 1096 
(0. 9984)

—O. 0334 
( -3 . 6709)

0. 872 0. 898 1. 699 6. 90

I
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r a t i o  is  s ig n i f i c a n t  f o r  tw e n ty -s ix  sec to rs  w h ile  the time trend is  

s ig n if ic a n t  fo r  twenty-eight sectors. The signs of the co e ff ic ie n ts  are 

g e n e ra l ly  in  the acceptable range. Three sec to rs  have a n e g a t iv e  

e l a s t i c i t y  between the c a p i ta l  stock and in d ire c t  business taxes, but 

only Crude petroleum (2) has a s ig n if ic a n t  c o e f f ic ie n t .  Property taxes 

are a major p o r t io n  of t h is  re s id u a l in d ire c t  business tax fo r  Crude 

petroleum and are probably "counted" in  the Real estate (33) sector. In 

a fo recas t,  the two sectors with in s ig n if ic a n t  co e ff ic ie n ts  -  R a ilroads  

(25) and E le c t r i c a l  machinery (21) -  have those c o e ff ic ie n ts  set to 

zero.

V.2 Government Subsidies (less surplus of government enterprises)

Government subsidies are the smallest component of GPO, com pris ing  

le ss  than two-tenths of a percent of GNP. Government subsidies consist 

of two pieces, actual subsidies from leg is la ted  programs and su rp luses  

earned by any government enterprises. Seven pr iva te  ind us tr ie s  receive 

federa l subsidies: A g r icu ltu re  ( 1 ) ,  T ra n s p o r ta t io n  equipment except 

a u to s  ( 1 9 ) ,  R a i l r o a d s  ( 2 5 ) ,  A i r  t r a n s p o r t a t i o n  ( 2 6 ) ,  O ther 

t ransporta t ion  (2 7 ) ,  F inanc ia l se rv ice s  (3 2 ) ,  and Real e s ta te  (3 3 ) .  

Real es ta te  receives s l ig h t ly  less than ha lf (46%) of a l l  subsidies fo r  

a va r ie ty  of programs such as renta l supplements, ru ra l housing g ra n ts ,  

and in te r e s t  supplements. Maritime in te res ts  receive subsidies in  two 

sectors: bu ild ing  ships (sector 19) and o p e ra t in g  them (s e c to r  2 7 ) .  

R a ilro ads  (25) and A gricu ltu ra l (1) receive d ire c t  payments, while the 

insurance industry (32) has fe d e ra l  backing o f some f lo o d  insurance 

payments.
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Surplus from government enterprises is  a s l ig h t ly  misleading t i t l e ,  

s ince government enterprises can be run at an operating d e f i c i t  so that 

the "surp lus" may be negative. At the fe d e ra l  le v e l ,  "s u rp lu s e s "  are 

crea ted  by the Posta l S e rv ice ,  Commodity Credit Corporation, Federal 

Housing Adm in istration, Tennesseee Valley A u th o r i ty  ,  Federal Deposit 

In s u ra n c e  C o rp o ra t io n  and the Federal Savings and Loan Insurance 

Corporation. State and loca l governments generate surp luses from an 

even more d is p a r i t e  group of a c t iv i t ie s :  u t i l i t i e s ,  t o l l s  and parking 

fees, l iquo r s tores, public t r a n s i t ,  a i r  and water te rm in a ls ,  housing 

and urban renewal, state lo t te r ie s ,  and o f f - t ra c k  be tt ing .

Government s u b s id ie s ,  and to  a s l i g h t  degree su rp lu se s , are 

p o l i t i c a l  programs s u b je c t  t o  f re q u e n t  change in  th e  r u le s  o f  

e l i g i b i l i t y  and methods of adm inistra tion which do not lend themselves 

to  modelling work. Consequently, no equations are s p e c i f ie d  fo r  t h i s  

small component of valued added. Government subsidies are specified as 

a constant share of REVAWO fo r  each sector fo r  forecasting purposes.
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TABLE VI 

1982

1-7. FORECAST CONTROLS 8< RESULTS

1983 1984 1985 1986 1988 1990 1992 1995
------- —----- — — — — ------ ------ — — -------

G ross N a t io n a l P ro d u c t*  GNPZ 2699. 17 3166 49 3508. 85 3884. 75 4241. 05 4395. 90 9441. 38 6444. 03 7324. 05 9368. 71

Sum o f  VA by c a te g o ry : 2639 17 3166. 30 3508. 85 3884 76 4241. 06 4395. 90 3441. 39 6444. 04 7524. 05 9568. 72
S t a t i s t i c a l  d is c re p a n c y 3. 90 1. 70 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
L ab o r com pensa tion 1607. 74 1893. 36 2106. 45 2325. 30 2539. 48 2749. 48 3233. 44 3819. 22 4405. 53 5384. 03
I n d i r e c t  b u s in e s s  ta x e s 212. 16 244. 46 263. 42 286. 86 312. 33 336. 02 398. 84 421. 69 503. 50 643. 08
S u b s id ie s “ 4. 61 -4 . 99 -5 . 53 -6 . 02 -6 . 46 -6 . 82 -7 . 89 -9 . 06 -10 . 31 -1 2 . 07
R e tu rn  to  c a p i t a l 839. 97 1031. 97 1144. 51 1278. 62 1395. 71 1317. 23 1816. 96 2212. 22 2625. 33 3333. 66

N et in t e r e s t 179. 82 254. 90 285. 24 306. 71 329. 26 352. 93 403. 64 498. 49 516. 82 6 11 .07
Corp. c a p i t a l  consump. a llo w . 158. 26 168. 14 175. 74 189. 28 204. 34 220. 44 294. 66 294. 70 345. 64 423. 04
Noncorp. cap. consump. a llo w . 69. 98 76. 02 80. 48 86. 75 94. 25 101. 54 114. 32 127. 82 143. 96 168. 99
B u s in e ss  t r a n s fe r  payments 10. 49 13. 62 14. 84 15. 99 17. 83 19. 90 23. 07 26. 91 31. 27 42. 31
C o rp o ra te  p r o f i t s 261. 50 307. 9B 338. 63 386. 57 427. 07 473. 63 974. 81 717. 93 882. 30 1387. 07
P r o p r ie to r  income ‘ 144. 02 172. 98 192. 09 241. 88 271. 21 297. 73 380. 93 307. 30 630. 74 863. 99
Corp. in v e n to r y  v a lu a t io n  a d j. -4 5 . 29 -32 . 42 -2 0 . 24 -33 . 06 -3 9 . 33 -44 . 48 -4 2 . 61 -4 6 . 12 -6 7 . 02 -113 . 27
Noncorp. in ve n . v a lu a t io n  a d j. -3 . 68 -3 . 12 -1 . 19 —3. 31 -3 . 41 -a. 72 -4 . 29 -4 . 41 -6 . 19 -7 . 90
R e n ta l income 64. 90 73. 88 78. 92 87. 80 94. 49 99. 23 112. 40 129. 80 147. 81 176. 33

G ross N a t io n a l P ro d u c t D e f la to r 1. 79 2. 15 2. 25 2. 40 2. 58 2. 77 3. 19 3. 34 4. 02 3. 04
COMPENSATION PER MAN-HOUR INDEXES

M a n u fa c tu r in g 131. 10 155. 20 166. 03 178. 76 193. 71 209. 04 237. 43 269. 43 304. 83 374. 69
N o n -m a n u fa c tu r in g 128. 30 151. 65 163. 46 177. 03 191. 65 206. 73 237. 96 271. 73 307. 40 ' 373. 09

LABOR PRODUCTIVITY (ONP/JOB8) 20. 11 20. 02 20. 34 20. 32 20. 64 20. 70 20. 89 21. 11 21. 27 21. 31
ENERGY PRICE INDEXES

D om estic  c rud e  o i l  ( * / b b l ) 21. 20 28. 07 28. 00 29. 00 30. 90 33. 29 37. 60 41. 60 46. 69 34. 99
F o re ig n  c rud e  o i l  ( • / b b l ) 31. 37 32. 80 28. 01 29. 01 30. 91 33. 26 37. 61 41. 61 46. 71 35.01

FINANCIAL VARIABLES
AAA C o rp o ra te  bond r a te 11. 94 13. 79 11. 56 9. 98 9. 75 10. 12 9. 77 9. 97 9. 88 10. 39
C om m ercia l paper r a te 12. 29 11. 90 10. 30 9. 55 9. 65 10. 20 9. 60 10. 16 9. 75 10. 73
M2 ( b i l l i o n s  o f  c u r r e n t * ) 1585. 32 1908. 00 2066. 92 2239. 06 2425. 55 2627. 96 3083. 47 3618. 49 4246. 33 5398. 13
R a t io  o f  M2 to  r e a l  GNP 1. 08 1. 30 1. 34 1. 40 1. 49 1. 60 1. 79 2. 00 2. 28 2. 83
R a t io  o f  M2 to  n o m in a l ONP 0. 60 0. 60 0. 59 0. 58 0. 57 0. 97 0. 97 0. 56 0. 56 0. 36
S a v ing s  r a te 5. 82 6. 34 9. 08 9. 88 10. 03 10. 10 9. 89 10. 64 10. 98 10. 37

G ross N a t io n a l P roduct<  1977* 2077. 90 2072. 19 2180. 61 2258. 57 2298. 71 2319. 77 2418. 11 2543. 44 2614. 45 2632. 46
PCE 1291. 37 1338. 98 1407. 89 1449. 53 1468. 62 1484. 62 1997. 08 1631. 92 1666. 51 1679. 90
R e s id e n t ia l  s t r u c tu r e s 72. 59 61. 24 83. 46 92. 74 89. 50 89. 82 89. 90 90. 38 89. 05 79. 31
N o n -re s id e n fc ia l s t r u c tu r e s 77. 56 66. 10 72. 45 80. 03 87. 26 87. 29 88. 79 94. 85 94. 65 89. 40
P ro d u c e rs ' d u ra b le  equ ipm ent 168. 31 164. 89 175. 63 187. 67 . 197. 22 199. 63 202. 98 219. 00 230. BO 231. 72
In v e n to ry  change -0 . 32 2. 73 9. 62 19. 34 12. 06 8. 98 13. 28 16. 35 13. 82 7 .2 8
E x p o rts  o f  goods & s e rv ic e s 256. 18 237. 82 230. 16 232. 97 233. 14 234. 73 247. 91 270. 16 289. 64 326. 76
Im p o rts  o f goods fc s e rv ic e s 208. 42 224. 92 231. 61 238. 30 242. 33 246. 88 260. 09 280. 59 291. 11 312. 80
Government P u rchases 420. 61 424. 90 432. 99 438. 93 431. 42 461. 99 483. 02 301. 34 521. 07 330. 67

F e d e ra l 156. 24 169. 12 170. 97 170. 30 176. 94 183. 98 196. 86 207. 39 217. 72 233. 22
D efense 101. 02 114. 26 122. 33 127. 89 133. 00 138. 11 148. 33 135. 81 163. 28 174. 30
N on -de fense 55. 22 34. 87 48. 42 42. 41 43. 94 49. 47 48. 92 31. 38 54. 43 38. 72

S ta te  and lo c a l 264. 37 235. 78 262. 01 268. 25 274. 48 278. 3B 286. 17 293. 96 303. 35 317. 43
E duca t io n 106. 97 105. 45 106. 04 106. 63 107. 22 107. 99 109. 94 111. 09 113. 03 115. 98
O th e r 157. 40 130. 33 135. 98 161. 62 167. 26 170. 38 176. 63 182. 87 190. 31 201. 47

Unemployment r a te 7. 14 8. 06 7. 10 3. 86 6. 03 6. 86 6. 09 4. 38 4. 80 6. 79
Spending r a le 91. 40 90. 76 88. 95 87. 80 87. 66 87. 98 87. 89 87. 11 86. 80 87 .2 6
O ovt t r a n s fe r  share  o f  income 13. 23 12. 29 13. 24 13. 08 13. 34 13. 63 13. 73 13. 53 13. 81 14.80
F e d e ra l d e f i c i t .  NIPA -5 7 . 67 -206 . 28 -178 . 15 -160 . 56 -17 6 . 83 -209 . 77 -242 . 73 -23 3 . 26 -319 . 98 -463 . 33
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IM PLIC IT DEFLATORS (1972 ■ 100. )

1980

TABLE V I-8 .  PRICE

1982 1983

‘oss N a t io n a l P ro d u c t 1. 79 2. 19 2. 29
P e rs o n a l consum p tion  e x p e n d itu re s 1. 80 2. 08 2. 18
R e s id e n t ia l  s t r u c tu r e s 2. 07 2. 48 2. 62
N o n - r e s id e n t ia l  s t r u c tu r e s 2. 13 2. 97 2. 72
P ro d u c e rs ' d u ra b le  equ ipm ent 1. 90 2. 17 2. 26
E x p o rts *  m erchand ise 2. 33 2. 76 2. 84
Im p o rts *  m erchand ise 3. 93 3. 98 3. 99
F e d e ra l de fense 1. 79 2. 11 2. 21
F e d e ra l n on -d e fen se 1. 79 2. 12 2. 24
S ta te  & lo c a l  e d u c a tio n 1. 99 2. 39 2. 46
S ta te  & lo c a l  o th e r  g o v t 1. 92 2. 28 2. 40

COMPENSATION PER MAN-HOUR INDEXES
M a n u fa c tu r in g  131 .10  159 .20  166 .03
N o n -m a n u fa c tu r in g  128 .30  191 .69  163.46

LABOR PRODUCTIVITY (0NP/J0B8) 20. 11 20. 02 20. 34

ENERGY PRICE INDEXE8
D om estic  c ru d v  o i l  ( t / b b l )  
F o re ig n  c rud e  o i l  ( * / b b l )

21. 20 
31. 37

28. 07 
32. SO

28. 00 
28. 01

FINANCIAL VARIABLES
AAA C o rp o ra te  bond r a te  
Com m ercia l paper r a te  
M ortgage r a te
In te r e s t  r a te  on F e d e ra l debt 
Average r a te  p a id  by B&L govt 
Average r a te  re c e iv e d  by 6&L g o v t 
R eal r a te  o f  i n t e r e s t  (ex a n te )

M2 ( b i l l i o n s  o f  c u r r e n t * )  
R a t io  o f  M2 to  r e a l  ONP 
R a t io  o f  M2 to  n o m in a l GNP

8 a v in g s  r a te

F e d e ra l s u rp lu s  o r  d e f i c i t *  NIPA 
S o c ia l in s u ra n c e  fu n d s  
O th e r funds

11. 94 13. 79 11. 96
12. 29 11. 90 10. 30
12. 29 14. 61 11. 60

6. 93 8. 91 8. 87
11. 09 11. 03 9. 44
2. 97 2. 97 2. 97

>85. 32 1908. 00 2066. 92
1. 08 1. 30 1. 34
0. 60 0. 60 0. 99

9. 82 6. 94 9. 08

97. 67 -206. 28 -178 . 19
■12. 39 -3 1 . 09 -2 6 . 99
-49. 28 -179. 23 -191 . 96

IN0EXE5 AND FINANCIAL VARIABLES

1984 1985 1986 1988 1990 1992 1995

2. 40 2. 58 2. 77 3. 15 3. 54 4. 02 5. 04
2. 33 2. 50 2. 69 3. 05 3. 43 3. 91 4. 93
2. 82 3. 05 3. 30 3. 79 4. 31 4. 9B 6. 40
2. 91 3. 15 3. 42 3. 94 4. 47 5. 18 6. 67
2. 40 2. 57 2. 76 3. 14 3. 48 3. 89 4. 79
3. 02 3. 26 3. 52 3. 96 4. 39 4. 99 6. 45
3. 83 4. 17 4. 53 5. 19 5. 77 6. 60 8. 62
2. 39 2. 55 2. 77 3. 14 3. 46 3. 97 5. 45
2. 41 2. 61 2. 82 3. 22 3. 61 4. 14 5. 40
2. 62 2. 83 3. 06 3. 50 3. 91 4. 52 5. 95
2. 97 2. 77 2. 99 3. 42 3. 85 4. 41 5. 59

178. 76 193. 71 209. 04 237. 43 269. 45 304. 83 374. 69
177. 03 191. 65 206. 75 237. 56 271. 75 307. 40 373 .09

20. 52 20. 64 20. 70 20. 89 21. 11 21. 27 21. 31

29. 00 30. 90 33. 25 37. 60 41. 60 46. 69 54. 99
29. 01 30.91 3 3 .2 6 37.61 41. 61 46. 71 55.01

9. 98 9. 75 10. 12 9. 77 9. 97 9. 88 10. 39
9. 55 9. 65 10. 20 9. 60 10. 16 9. 75 10. 73
9. 63 9. 83 10. 44 10. 15 10. 31 10. 44 10. 61

8. 23 7. 24 6. 77 6. 59 6. 59 6. 67 6. 96
8. 72 S. 60 8. 85 8. 44 8. 66 8. 67 9. 06
2. 57 2. 57 2. 57 2. 57 2. 57 2. 57 2 .5 7

2239. 06 2425. 55 2627. 56 3083. 47 3618. 49 4246. 33 5398. 15
1. 40 1. 49 1. 60 1. 79 2. OO 2. 28 2. 85
0. 58 0. 57 0. 57 0. 57 0. 56 0. 56 0. 56

9. 88 10. 03 10. 10 9. 89 10. 64 10. 98 10. 57

-160 . 56 -17 6 . 85 -205. 77 -24 2 . 73 -253 . 26 -319 . 98 -465. 53
-23 . 65 -2 9 . 24 -38 . 68 -4 5 . 44 -4 0 . 77 -5 8 . 27 -139 . 72

-136. 90 -14 7 . 61 -167. 09 -19 7 . 29 -212 . 49 -261 . 71 -325 . 81



BASE RUN

1980

TABLE VI 

1982

-9 . GNP. 

1983

NNPi NATIONAL INCOME* PERSONAL INCOME < 1 .7 ) 

1984 1989 1986 1788 1990 1992 1999
------- ------- ------ ------ — — ------- ------ ------- ——

G ross N a t io n a l P ro d u c t 2639. 17 3166. 49 3908. 89 3884. 75 4241. 09 4999. 90 9441. 38 6444 03 7924. 09 996B. 71

C a p ita l  co nsu m p tion  a llo w a n ce s 293. 20 398. 81 320. 90 347. 93 376. 21 409. 41 463. 90 928. 10 604. 78 723. 20
w ith  c a p i t a l  consum p tion  a d j. 

■: N et N a t io n a l P ro d u c t 2369. 96 2807. 68 3187. 99 3937. 23 3864. 84 4190. 49 4977. 88 9919. 93 6919. 27 8849. 91

I n d i r e c t  b u s in e s s  ta a  and 213. 00 298. 80 263. 42 286. 86 312. 33 336. 02 398. 84 421. 69 903. 90 643. 08
non tan  l i a b i l i t y

B u s in e ss  t r a n s fe r  payments I t .  39 13. 70 7. 80 19. 99 17. 83 19. 90 23. 07 26. 91 31. 27 42. 31
S t a t i s t i c a l  d is c re p a n c y 3. 90 1. 70 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

+: S u b s id ie s  le s s  c u r r e n t  s u rp lu s 9. 48 7. 80 9. 93 6. 02 6. 46 6. 82 7. 89 9. 06 10. 31 12. 07
o f g o v t e n te rp r is e s

■: N a t io n a l Income 2117. 19 2473. 80 2919. 48 3240. 69 3941. 44 3841. 73 4964. 20 9477. 26 6399. 29 8172. 79

—: C o rp o ra te  p r o f i t s  w ith  IVA and 181. 62 160. 8a 301. 33 339. 11 ‘ 3 6 8 .0 0 408. 08 908. 47 649. 42 787. 44 1241. 80
c a p i t a l  consum p tion  a d j.

N et in t e r e s t 187. 70 264. 90 289. 24 306. 71 329. 26 392. 93 403. 64 498. 49 916. 82 611 .07
C o n t r ib u t io n s  f o r  s o c ia l  in s u r . 203. 98 299. 74 284. 40 316. 94 349. 83 382. 68 499. 24 993. 27 690. 26 818. 72
Wage a c c ru a ls  le s s  d isb u rse m e n ts -0 . 18 -0 . 18 -0 . 18 -0 . 18 -0 . 18 -0 . 18 -0 . 18 -0 . 18 -0 . 18 -0 . 18

♦: O ovt t r a n s fe r  paym ents to  person 289. 85 360. 62 388. 06 429. 90 474. 62 927. 94 632. 88 744. 70 891. 41 1211. 49
P e rs o n a l in t e r e s t  income 263. 42 371. 10 414. 99 443. 09 472. 48 914. 14 614. 61 726. 29 891. OB 1073. 84
P e rs o n a l d iv id e n d  income 99. 92 67. 00 76. 91 87. 12 98. 99 112. 30 . 149 .28 187. 69 240. 99 398. 16
B u s ine ss  t r a n s fe r  payments 11.39 13. 70 7. 80 19. 99 17. 83 19. 90 23. 07 26. 91 31. 27 42. 31
E r r o r

P e rs o n a l Income 2160. 61 2604. 97 2931. 62 3294. 19 3998. 46 3872. 49 460B. 87 9909. 38 6499. 70 8 1 B 7 .13

ADDENDEA FOR CHK 
r e n t a l  income w /o  cca y r i i c a 69. 29 70. 90 78. 92

\

87. 80 94. 49 99. 29 112. 40 129. 80 147. 81 176. 39
cca. r i  c a y r l -3 2 . 38 -3 6 . 30 -4 2 . 74 —46. 39 -4 9 . 99 -93 . 96 -6 0 . 77 -6 7 . 98 -79 . 19 -86 . 00

y r i 32. 87 34. 20 36. 18 41. 49 44. 94 49. 69 91. 63 61. 83 72. 62 90. 39



BASE RUN TABLE V I -1 0 . PERSONAL

1980 1982 1983 1984

P e rs o n a l Income 2160. 61 2604. 97 2931. 62 3234. 19

Wag* and s a la ry  d is b u rs m e n ts  
O th e r la b o r  income

1336. 13 
127. 23

1381. 39 
133. 49

1739. 49 
170. 97

1939. 47 
189. 66

P r o p r ie t o r s '  income w. IVA&CCADJ 
Farm 
Nonfarm

116. 27 
19. 39 
96. 88

120. 30 
19. 00 

101. 30

186. 03 
31. 28 

134. 73

231. 83 
33. 38 

196. 43

R e n ta l income o f  pe rson s  hi. CCADJ 
D iv id e n d *
P e rs o n a l in t e r e s t  income

32. 87
33. 92 

263. 42

34. 20 
67. 00 

371. 10

36. 18 
76. 31 

414. 33

41. 45 
87. 12 

443. 09

T ra n s fe r  paym ents 
F e d e ra l
S ta te  j»nd lo c a l  
B u s in e ss  t r a n s f e r  payments

297. 24 
246. 21 

39. 64 
11. 39

374. 32 
310. 88 

49. 74 
13. 70

393. 86 
332. 70 

33. 36 
7. 80

441. 48 
362. 96 

62. 34 
13. 99

: -P e rs  c o n t r ib  to  s o c ia l  in s u ra n c e 88. 69 97. 01 108. 16 120. 09

E r r o r

- : P e rs o n a l ta x  and n o n ta x  payments 
F e d e ra l income ta x e s

336. 32 
230. 73

397. 30 
292. 40

447. 84 
333. 92

493. 16 
368. 97

■: D is p o s a b le  Income 1824. 28 2207. 67 2483. 78 2739. 02

P e rs o n a l O u tla y s
C onsum ption e x p e n d itu re s  
In te r e s t  p a id  by consumers to  

b u s in e sse s  
P e rso n a l t r a n s fe r  payments to  

fo r e ig n e r s  ( n e t )

1668. 58 
49. 88

0. 80

2000. 11 
38. 60

0. 80

2193. 03 
37. 92

0. 93

2427. 42 
62. 92

1. 11

«: P e rso n a l S a v ing s 106. 23 144. 49 223. 60 272. 59

ADDENDA:

D is p o s a b le  Income (1 9 7 2 $ ) i T o ta l 1013. 33 1039. 03 1141. 42 1183. 20

Per c a p ita 4432. 16 4363. 68 4877. 37 3017. 37

P o p u la t io n  (m id -p e r io d *  m i l l io n s ) 227. 63 232. 06 234. 02 236. 21

P e rs o n a l s a v in g s  as % o f  d is p o s a b le  
p e rs o n a l income ( le s s  in t e r e s t  
p a id  to  b u s in e s s  and t r a n s fe r  
payments to  fo r e ig n e r s )

3. 82 6. 34 9 .0 8 9. 88

T o ta l  ta x e s  /  P e rs o n a l income 13. 37 13. 23 13. 28 13. 22

F e d e ra l D e f ic i t *  NIPA 
DI72RL
TRASHR -  T r a s fe r  sh a re  o f  income 
BPENDR -  Spend ing  r a te

-3 7 . 67

13. 23 
91. 40

-206 . 28

12. 29 
90. 76

-178 . 13

13. 24 
88. 33

-160. 56

13. OB 
87. 80

:0ME -  SOURCES AND DISPOSITION <2. 1) 

1983 1906 1988 1990 1992 1993

3338. 46 3872. 49 4608. 87 3505. 38 6455. 70 8187. 13

2117. 37 
207. 17

2290. 01 
224. 31

2687. 42 
264. 94

3167. 67 
313. 93

3646. 69 
3 61 .77

4441. 26 
443. 92

239. 86 
39. 19 

220. 68

283. 23 
42. 72 

242. 31

366. 66 
46. 96 

319. 70

491. 88 
58. 43 

433. 45

612. 39 
68. 08 

544. 31

844. 93 
77. 66 

767. 27

44. 34 
98. 99 

472. 48

43. 69 
112. 30 
314. 14

31. 63 
143. 28 
614. 61

61. 83 
187. 63 
726. 23

72. 62 
240. 99 
851. 08

90. 33 
338. 16 

1073. 84

492. 43 
404. 16 

70. 46 
17. 83

347. 83 
449. 12 

78. 81 
19. 90

633. 93 
336. 93 

93. 93 
23. 07

771. 21 
629. 98 
114. 72 
26. 31

922. 68 
753. 27 
138. 14 
31. 27

1233. 76 
1023. 87 

187. 58 
42. 31

134. 39 147. 40 177. 80 213. 23 252. 71 319. 27

346. 83 
408. 22

600. 06 
448. 69

724. 27 
342. 79

883. 99 
666. 13

1061. 70 
800. 90

1373. 12 
1039. 67

3011. 63 3272. 43 3884. 60 4619. 39 5394. 00 6814. 01

2638. 32 
68. 37

2866. 86 
74. 33

3413. 39 
86. 16

4029. 10 
102. 02

4686. 74 
117. 51

3942. 41 
144. 76

1. 26 1. 42 1. 73 2. 04 2. 33 2. 81

301. 93 330. 67 384. 27 491. 36 392. 28 720. 33

1202. 76 1216. 91 1272. 43 1344. 93 1378. 32 1381.99

3043. 13 3037. 83 3193. 80 3399. 13 3447. 89 3350. 34

238. 40 240. 60 244. 90 249. 10 233. 00 2 58 .30

10. 03 10. 10 9. 89 10. 64 10. 98 10. 37

13. 37 13. 30 13. 71 16. 09 16. 43 16.77

-17 6 . 83 -203. 77 -242 . 73 -233 . 26 -319 . 98 -463. 33

13. 34 
87. 66

13. 63 
87. 38

13. 73 
87. 83

13. 33 
87. 11

13. 81 
86. RO

14.80  
87. 26

Q
a

'-'*



BASE HUN TABLE VI -11 . FEDERAL GOVERNMENT RECEIPTS & EXPENDITURES (3 .2 )

i*?ao 19B2 1983 1984 1983 1986 1988 1990 1992 1993

RECEIPTS 940. 34 391. 33 708. 61 787. 07 866. 92 931. 10 1148. 99 1389. 22 1660. 36 2214. 01

P e rs o n a l ta x  end n o n - ta i  r e c e ip ts  
C o rp o ra te  p r o f i t s  ta x  
I n d i r e c t  b u s in e s s  ta s  and 

non tax  a c c ru a ls  
C o n t r ib u t io n s  f o r  s o c ia l  in su ra n ce

237. 33 
70. 08 
38. 86

174. 07

300. 20 
32. 56 
30. 00

208. 58

344. 91 
91. 32 
39. 91

232. 47

381. 18 
102. 37 
43. 46

260. 06

421. 33 
109. 66 

47. 32

288. 42

463. 13 
120. 73 
30. 91

316. 32

559. 94 
146. 31 
60. 42

382. 31

686. 63 
174. 91 
63. 88

463. 80

824. 87 
212. 07 

76. 28

547. 34

1069. B I 
333. 43 

97. 43

693. 32

EXPENDITURES 398. 21 797. 62 886. 76 947. 62 1043. 78 1156. 87 1391. 72 1642. 48 1980. 55 2679. 54

P urchases o f  Goods and S e rv ic e s 191. 78 2 55 .63 281. 18 300. 82 339. 69 378. 74 463. 00 550. 89 665. 72 903. 89

N a t io n a l de fense
C om pensation  o f  employees 
O th e r

126. 31 
53. 23 
73. 28

172. 43 
67. 20 

105. 23

202. 21 
79. 12 

123. 09

226. 27 
86. 46 

139. 82

236. 50 
95. 90 

160 .60

285. 95 
101. 55 
184. 40

350. 03 
118. 35 
231. 68

416. 85 
143. 65 
273. 20

303. 06 
170. 73 
334. 33

6B3. 68 
182. 31 
501. 37

N ondefense
C om pensation  o f  employees 
O th e r

63. 26 
29. 63 
33. 61

83. 20 
32. 60 
50. 60

78. 96 
34. 73 
44. 23

74. 54
36. 90
37. 64

83. 19 
40. 67 
42. 52

92. 79 
44. 84 
47. 95

112. 97 
53. 85 
59. 12

134. 03 
62. 80 
71. 23

160. 66 
73. 77 
86. 89

220. 21 
96. 77 

123. 44

T ra n s fe r  Payments 232. 97 358. 65 382. 36 416. 30 461. 53 510. 74 606. 88 708. 68 842. 94 1136. 84

To pe rsons
O ld age b e n e f i t s  
H o s p ita l  b m e d ic a l 
Unemployment
R e t ire m e n t: Fed c iv  It RR 
V e t l i f e  in su r<  workmen comp. 
M i l i t a r y  r e t i r e m e n t  
V e te ra n s  b e n e f i t s  
Food stam ps 
O th e r

246. 21 
118. S9 
33. 38 
15. 76 
20. 29 

2. 06
12. 48
13. 77 
8. 21

19. 47

310. 88 
149. 46 
49. 13 
18. 31 
25. 62 

2. 18 
15. 55 
18. 68 
10. 65 
21. 30

332. 70 
138. 03 

54. 53 
17. 40 
27. 47 

2. 25 
16. 88 
21. 72 
11. 20 
23. 17

362. 96 
171. 53 
62. 06 
14. 92 
30. 16 

2. 41 
18. 76 
25. 16 
12. 14 
25. 82

404. 16 
187. 77 

71. 08 
17. 52 
33. 30 

2. 59 
20. 93 
28. 71 
13. 33 
28. 93

449. 12 
204. 68 

80. 93 
21. 40 
36. 72 

2. 78 
23. 29 
32. 28 
14. 69 
32. 33

536. 93 
239. 76 
102. 88 
22. 11 
44. 00 

3. 16 
2B. 31 
39. 30 
17. 74 
39. 66

629. 98 
277. 28 
128. 34 

18. 56 
52. 22 

3. 56 
33. 95 
46. 72 
21. 32 
48. 02

733. 27 
322. 14 
160. 03 
23. 00 
62. 68 

4. 03 
41. 09 
33. 69 
25. 96 
38. 63

1023. 87 
414. 72 
227. 25 

43. 23 
85. 12 

5. 10 
56. 34 
74. 80 
35. 98 
81. 33

To fo re ig n e r s 6. 76 47. 76 49. 86 53. 34 57. 37 61. 62 69. 95 78. 70 89. 67 112. 97

G r a n ts - in - A id  to  S&L G ovt 88. 67 83. 70 103. 22 111. 33 119. 44 127. 56 143. 78 160. 00 196. 00 250. 00

N e t In te r e s t  P a id  
In te r e s t  p a id  
In te r e s t  re c e iv e d

33. 14 
67. 21 
14. 08

85. 00 
107. 80 
22. 80

106. 17 
121. 42 

13. 23

106. 46 
120. 14 

13. 68

111. 22 
124. 63 

13. 41

128. 62 
142. 68 

14. 05

168. 77 
182. 19 

13. 42

215. 90 
230. 07 

14. 17

271. 20 
283. 64 

14. 44

387. 43 
403. 18 

15. 75

S u b s id ie s  le s s  C u r re n t B u rp lu s  
o f  G ovt E n te rp r is e s

11. 66 14. 60 13. 39 12. 67 11. 85 11. 17 9. 25 6. 98 4. 64 1. 34

S u rp lu s  o r  D e f i c i t  (-># NIPA 
S o c ia l in s u ra n c e  fu n d s  
O th e r fu n d s

-3 7 . 67 
-1 2 . 39 
-4 5 . 28

-206. 28 
-3 1 . 05 

-175. 23

-178 . 15 
-2 6 . 59 

-151 . 56

—160. 56 
-23 . 65 

-136. 90

-17 6 . 85 
-2 9 . 24 

-1 4 7 .6 1

-205. 77 
-38 . 68 

-167 . 09

-2 4 2 . 73 
-4 5 . 44 

-197 . 29

-25 3 . 26 
-4 0 . 77 

-21 2 . 49

-319. 98 
-58 . 27 

-2 6 1 .7 1

-465 . 53 
-139 . 72 
-325 . 81

D ebt o f  F e d e ra l Governm ent 
D ebt from  F e d e ra l lo a n s

936. 70 
170. 70

1210. 65 
200. 58

1381. 27 
202. 46

1542. 76 
204. 34

1733. 02 
206 .21

1952. 52 
208. 09

2502. 10 
2 11 .85

30B3. 37 
213. 61

3775. 43 
219. 36

5149. 20 
2 25 .00

4



BASE RUN TABLE V I-1 2 .  OUTPUT BY PRODUCING SECTOR (1 9 7 7 * )

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995

1 AGRICULTURE*FORESTRY*FISHERY 137. 82 136. 34 142. 80 146. 47 147. 19 147. 08 153. 98 159. 21 163. 82 167. 48

MINING 80 15 84. 98 82 34 84. 52 84. 99 84. 48 86. 74 90. 22 91. 39 92. 02
2 IRON ORE MINING 3. 20 2. 50 2. 46 2. 55 2. 57 2. 57 2. 59 2. 61 2. SB 2. 48
3 NONFERROUS METALB MINING 3. 27 2. 98 3. 19 3. 40 3. 46 3. 33 3. 40 3. 64 3. 69 3. 72
4 COAL MINING 19. 63 20. 87 21. 55 22. 42 23. 07 23. 58 25. 41 27. 40 28. 95 30. 93
5 NATURAL GAS EXTRACTION 19. 73 19. 61 19. 35 19. 47 19. 12 IB. 50 IB. 29 18. 65 18. 14 16. 57
6 CRUDE PETROLEUM 27. 16 32. 24 28. 55 29. 10 29. 01 28. 72 28. 93 29. 35 29. 44 29. 40
7 NON-METAt-LIC MININQ 7. 17 6. 7B 7. 23 7. 59 7. 76 7. 79 B. 13 8. 57 B. 79 8 .9 2

e CONSTRUCTION 100. 65 89. 27 99. 89 106. 47 108. 84 108. 03 110. 05 115. 74 116. 42 112. 77

NON-DURABLES 671. 63 669. 02 696. 85 717. 49 721. 75 722. 96 757. 67 792. 01 810. 94 823. 11
9 FOOD & TOBACCO 217. 62 215. 89 223. 12 227. 78 228. 27 228. 60 239. 70 246. 40 251. 35 253. 67

10 TEXTILES. EXC. KNITS 36. 55 34. 93 37. 10 38. 34 38. 59 38. 83 40. 83 43. 22 43. 98 43. 73
11 KNITTINO 8. 67 9. 21 9. 83 9. 86 9. 92 9 .7 6 10. 25 10. 63 10. 67 10. 83
12 APPAREL. HOUSEHOLD TEXTILEB 39. 77 42. 71 45. 31 46. 49 46. 50 46. 98 49. 93 52. 62 53. 33 53. 25
13 PAPER 51. 88 50. 17 52. 24 54. 27 54. 94 55. 14 58. O l 61. 02 62. 58 63. 47
14 PRINTING St PUBLISHING 52. 10 49. 2B 51. 51 54. 04 55. 19 55. 50 57. 88 60. 22 61. 39 61. 17
15 AGRICULTURAL FERTILIZERS 13. 39 12. 77 13. 18 13. 54 13. 52 13. 42 14. 16 14. 94 15. 60 16. 32
16 OTHER CHEMICAL6 107. 71 109. 66 115. 20 119. 19 120. 00 120. 16 127. 91 137. 33 142. 85 148. IB
17 PETROLEUM REFINING 98. 81 97. 08 99. 09 101. 62 101 .92 101. 58 103. 49 106. 20 107. 81 109. 64

18 FUEL O IL 25. 35 24. 58 24. 31 24. 64 24. 26 24. 13 24. 77 25. 29 25. 81 26. 43
19 RUBBER PRODUCTS 14. 80 15. 42 16. 18 16. 78 16. 96 17. 03 17. 72 IB . 75 19. 28 19. 87
20 PLASTIC PRODUCTS 23. 79 25. 01 26. 84 28. 21 28. 71 28. 88 31. 02 33. 80 35. 57 37. 36
21 SHOES AND LEATHER 6. 55 6. 90 7. 24 7. 36 7. 23 7. OB 6. 99 6. 88 6. 55 5. 64

DURABLES 707. 84 702. 45 761. 13 796. B4 B15. 26 824. 18 870. 22 941. 73 975. 92 1000. 75
22 LUMBER 41. 48 38. 00 43. 23 46. 23 45. 64 44. 69 45. 55 47. 47 47. 51 45. 32
23 FURNITURE 16. 71 16. 97 18. 23 18. 80 19. 07 19. 55 20. 35 21. 70 22. 04 21. 37
24 STONE# CLAY* GLASS 32. 26 30. 57 34. 50 36. 97 37. 79 37. 48 38. 96 41. 71 42. 67 42. 56
23 FERROUS METAL8 59. 04 51. 95 52. 76 54. 06 55. 06 55. 79 57. 23 58. 76 58. 52 57. 19
26 COPPER 9. 17 8. 11 8. 42 9. 03 9. 12 B. 70 8. 80 9. 24 9. 28 9. 02
27 OTHER N0NFERR0U8 METALS 32. 57 31. 65 33. 37 35. 00 36. 01 36. 40 38. 52 41. 81 43. 70 45. 32
20 METAL PRODUCTS 83. 31 83. 18 89. 55 94. 05 96. 99 98. 17 103. 19 110. 77 113. 70 115. 12

NON-ELEC MACHINERY 142. 01 135. 45 143. 98 153. 17 159. 40 161. 61 169. 13 1B4. 67 195. 58 204. 91
29 ENGINES AND TURBINES 10. 62 10. 46 11. 51 12. 08 12. 48 12. 67 13. 57 15. 01 15. 89 17. 24
30 AGRICULTURAL MACHINERY 11. 27 10. 84 12.02 12. 78 13. 55 13. 66 13. 58 14. 67 15. 49 17. 10
31 CONSTR* MiNINO* O ILFIELD EQ 17. 76 17. 06 17. 10 IB. 16 18. 55 IB. 13 18. 43 19. 32 20. 25 20. 91
32 METALWORKING MACHINERY 15. 66. 13 .22 14. 33 15. 21 15. 61 15. 57 14. 91 15. 55 15. 69 14. 69
33 SPECIAL INOUSTRY MACHINERY 9. 78 8. 15 8. 50 9. 14 9. 37 9. 19 8. 99 9. 24 9. 31 9. 03
34 MISC NON-ELECTRICAL MACH. 36. 15 33. 33 36. 14 38. 16 39. 40 39. 36 40. 14 43. 37 44. 72 45. 49
35 COMPUTERS 25. 91 2B. 40 28. 99 31. 46 33. BO 36. 23 41. 87 48. 58 54. 63 60. 53
36 OTHER OFFICE EQUIPMENT 3. 09 2. 86 3. 06 3 11 3. 18 3. 22 3. 36 3. 60 3. 75 3. 81
37 SERVICE INOUSTRY MACHINERY 11. 77 11. 14 12. 32 13. 07 13. 48 13. 58 14. 28 15. 32 15. 64 16. 10

ELECTRICAL MACHINERY 107. 34 106. 97 114. 43 121. 31 127. 55 128. 88 139. 21 153. 91 165. 17 179. 40
38 COMMUNIC EQ* ELECTRONIC COMP 55. 30 57. 07 6 1 .0 9 65. 34 7 0 .0 0 71. 56 79. 52 89. 31 98. 04 109. 68
39 ELEC INDL APP *  DISTRIB EQ 20. 31 18. 51 2 0 .0 0 21. 12 21. 81 21. 58 21. 90 23. 81 24. 75 25. 49
40 HOUSEHOLD APPLIANCES 10. 29 10. 17 10. 43 10. 97 11. 41 11. 67 12. 31 13. 09 13. 75 14. 44
41 ELEC LIGHTING St WIRING EQ 14. 94 15. 03 16. 58 17. 31 17. 57 17. 09 17. 78 19. 34 19. 81 20. 33
42 TV SETS. RADIOS*PH0N0GRAPH8 6. 50 6. IB 6. 33 6. 56 6. 76 6. 99 7. 69 8. 35 8. 83 9. 46

TRANSPORTATION EQ 138. 76 154. 98 174. 44 176. 77 175. 59 179. 46 192. 43 210. IB 212. 65 213. 21
43 MOTOR VEHICLES 78. 23 88. 93 102. 65 103. 79 100. 72 102. 00 109. 80 120. 91 118. 90 114. 19
44 AEROSPACE. 41. 85 46. 41 50. 57 51. 24 52. 25 53. 88 57. 51 61. 81 64. 79 69. 29
45 SHIPS. BUAT8 9. 49 9. 61 10. 15 10. 43 10. 83 11. 44 12. 44 13. 46 14. 27 14. 87
46 OTHER TRAN8P. EQUIP. 9. 18 10. 04 11.07 11. 31 11. 79 12. 14 12. 67 13. 99 14. 69 14. 86



BASE RUN

47 INSTRUMENTS
48 MISC. MANUFACTURING

TRANSPORTATION
49 RAILROADS
30 TRUCKING, HWY PASS TRANSIT
31 WATER TRANSPORT
32 AIR TRANSPORT
53 PIPELINE
34 TRANSPORTAION SERVICES

U T IL IT IE S
55 COMMUNICATIONS SERVICES
56 ELECTRIC U T IL IL IT IE S
57 GAS U T IL ITY
38 WATER AND SANITATION

39 WHOLESALE TRADE

60 RETAIL TRADE
61 EATINO & DRINKING PLACES

62 FINANCE & INSURANCE

63 REAL ESTATE
64 OWNER-OCCUPIED HOUSING

SERVICES
63 HOTELSi REPAIRS EXC AUTO
66 BUSINESS SERVICE8
67 AUTOMOBILE REPAIRS
68 MOVIES ANO AMUSEMENTS
69 MEDICINE. EDUCATIONNPO

70 FED & SfcL GOVT ENTERPRISES
71 NON COMPETITIVE IMP0RT8
72 DOMESTIC SERVANTS
73 UNIMPORTANT INDUSTRY
74 SCRAP AND USED
75 REST OF THE WORLD INDUSTRY
76 GOVERNMENT INDUSTRY
77 INFORUM STAT. DISCREPANCY
78 NIPA STAT. DISCREPANCY

TABLE V I-1 2 .  OUTPUT BY PRODUCING SECTOR < 1 9 7 7 *)

1980 1982 1983 1984 1985

28. 00 
17. 20

27. 33 
17. 08

29. 72 
18. 31

31. 86 
19. 59

33. 19 
19. 83

137. 00 
23. 75 
63. 12 
13. 41 
28. 22 

3. 65 
2. 84

134. 43 
21. 87 
62. 38 
14. 93 
29. 07 

3. 39 
2. 38

140. 88 
22. 79 
65. 41 
15. 37 
30. 94 

3. 69 
2. 67

143. 04 
23. 32 
67. 66 
13. 70 
31. 82 

3. 80 
2. 74

147. 13 
23. 39 
66. 88 
15. 88 
32. 39 

3. 83 
2. 77

216. 88 
77. 92 
75. 80 
51. 64 
11. 50

223. 19 
84. 08 
79. 22 
30. 91 
10. 96

236. 65 
89. 02 
83. 40 
52. 86 
11. 37

247. 02 
94. 02 
66. 73 
94. 13 
12. 14

293. 80 
98. 2B 
88. 97 
94. 03 
12. 92

181. 26 189. 63 196. 32 204. 42 208. 96

189. 80 
86. 80

197. 03 
91. 13

208. 97 
96. 64

214. 83 
99. 44

216. 70 
100. 92

130. 67 129. 62 135. 66 141. 16 143. 60

165. 44 
131. 83

137.71 
137. 36

166. 46 
166. 25

172. 19 
174. 44

174. 14 
161. 90

472. 16 
43. 24 

194. 32 
42 82 
22. 80 

166. 78

492. 90 
44. 13 

204. 83 
42. 83 
24. 34 

176. 57

524. 64 
45. 75 

221. 76 
43. 44 
25. 82 

185. 87

948. 47 
46. 64 

233. 79 
46. 78 
26. 25 

193. 00

963. 11
46. 86 

249. 94
47. 19 
26. 37

196. 79

29. 23 27. 96 29. 07 30. 23 3 0 .6 4

3 16 
8. 72 
3. 27 

37. 07 
220. 29 

13. 36 
-2 . 97

3. 23 
6 .4 7  
3. 88 

29. 33 
213. 76 

19. 24 
-1 . 08

5. 53 
8. 93 
3. 76 

32. 73 
214. 42 

15. 90 
0. 00

5. 14 
9 33 
3. 98 

33. 79 
219. 52 

17. 03 
0. 00

4. 64 
9. 99 
4. 44 

34. 49 
217. 14 

17. 89 
0 .0 0

1986 1988 1990 1992 1995

33. 68 
19. 77

36. 13 
20. 73

39. 33 
22. 17

41. 99 
23. 09

44. 67 
22. 66

148. 43 
23. 20 
69. 43 
19. 96 
33. 22 

3. 83 
2. 78

194. 89 
23. 82 
72. 48 
16. 83 
34. 96 

3. 94 
2. 87

164. 08 
24. 73 
76. 33 
18. 07 
37. 83 

4. 08 
3. 00

169. 18 
23. 03 
7B. 61 
19. 01 
39. 26 

4. IB  
3. 08

180. 30 
24. 97 
80. 60 
21. 11 
46. 13 

4. 32 
3. 18

258. 43 
101. 76 
90. 38 
53. 49 
12. 79

276. 91 
111. 33 

96. 61 
99. 29 
13. 72

297. 41 
120. 90 
102. 81 

38. 87 
14. 83

311. 13 
129. 44 
107. 73 

38. 49 
13. 47

325. 38 
139. 76 
113. 48 

36. 32 
19. 82

210. 60 221.81 236. 11 244. 83 292. 41

218. 99 
lO l.  69

229. 90 
107. 91

240. 83 
113. 80

244. 66 
116. 36

244. 40 
118. 28

144. 66 191 .64 138. 81 162. 81 164. 99

173. 84 
184. 77

177. 72 
194. 49

183. 69 
203. 81

185. 30 
215. 03

181. 79 
21B. 02

572. 99 
46. 77 

292. 92 
46. 92 
26. 99 

199. 83

611. 60 
48. 33 

274. 62 
48. 84 
27. 66 

212. 13

634. 27 
49. 80 

300. 14 
31. 63 
29. 30 

223. 39

681. 38 
49. 87 

318. 90 
33. 03 
30. 00 

229. 77

710. 43 
48. 19 

340. 93 
94. 69 
31. 68 

233. 02

30. 78 32. 18 33. 83 34. 35 34. 19

4. 90 
9. 64 
4. 77 

33. 68 
218. 76 

17. 84 
0. 00

4. 07 
10. 12 

9. 28 
34. 11 

222- 00 
17.87  
0. 00

3. 68 
10. 7B 

3. 91 
33. 63 

223. 23 
18. 81 
0. 00

2. 78 
11. 17 
6. 65 

34. 58 
230. 30 

19. 46 
0. 00

1. 22 
11. 31 
7 .8 2  

26. 32 
237. 90 

19. 17 
0 .0 0



BASE RUN TABLE V I -1 3 .

1780 1982 1783

TOTAL PRIVATE SECTOR JOBS 86 79 87. 29 90. 86

AGRIC. MINING* CONSTRUCTION 9 . 92 9. 62 10. 17
1 AGRICULTURE(1 ) 3. 37 3. 37 3. 36
2 CRUDE OIL Si GAS (9 -6 ) 0 56 0. 66 0. 64
3 MINING 1 2 -4 .7 ) 0. 51 0. 60 0. 63
4 CONSTRUCTION (8 ) 9. 49 4. 99 9. 94

NON-DURABLE GOODS 8. 15 7- 92 7. 87
9 FOOD. TOBACCO (9 ) 1. 76 1. 69 1. 65
6 TEXTILES (10 ) 0. 63 0. 60 0. 96
7 KNITTING (1 1 ) 0. 23 0. 21 0. 21
8 APPAREL St HHLD TEXTILES (12 ) 1. 29 1. 29 1. 29
9 PAPER 0  3 ) 0. 69 0. 69 0. 66

10 PRINTING (14 ) 1. 28 1. 28 1. 27
11 AGRICULTURAL FERTILIZER (19 ) 0. 07 0. 07 0. 07
12 OTHER CHEMICALS (1 6 ) 1. 09 1. 01 1. 00
13 PETROLEUM REFINING (1 7 ) 0. 20 0. 19 0. 19
14 RUBBER *  PLASTIC PROD (1 9 -2 0 ) 0. 71 0. 73 0. 76
19 FOOTWEAR Si LEATHER (2 1 ) 0. 24 0. 24 0. 24

DURABLE GOODS 12 24 11. 79 12. 16
16 LUMBER '2 2 ) 0. 68 0. 62 0. 67
17 FURNITURE (2 3 ) 0. 47 0. 49 0. 46
18 STONE. CLAY Si GLASS (24 ) 0. 67 0. 63 0. 68
19 IRON & STEEL (2 9 ) 0. 71 0 .6 9 0. 64
20 NON-FERROUS METALS (2 6 -2 7 ) 0. 42 0. 40 0. 40
21 METAL PRODUCTS (2 8 ) 1. 63 1. 60 1. 67
22 ENGINES St TURBINES (29 ) 0. 13 0. 12 0. 13
23 AGRICULTURAL MACHINERY (30 ) 0. 15 0. 13 0. 14
25 METALWORKING MACHINERY (32 ) 0. 37 0. 33 0. 39
27 SPECIAL INO MACH (3 3 ) 0. 21 0. 20 0. 20
28 MISC NONELEC MACH (3 1 .3 4 ) 1. 06 1. 01 1. 02
29 COMPUTERS. OFFICE EQ (3 9 -3 6 ) 0. 42 0. 44 0. 42
30 6ERVICE INDUSTRY MACH (37) 0. 17 0. 16 0. 17
31 COMMUNIC EQ. ELECTRON COMP (38 ) 1. 10 1. 19 1. 19
32 ELEC APP Si DISTRIB EQ (39 ) 0. 36 0. 33 0. 33
33 HOUSEHOLD APPLIANCEB (40 ) 0. 17 0. 16 0. 19
34 ELEC L1UHT Si WIRINO EQ (41 ) 0. 37 0. 39 0. 37
35 TV SETS-RADIOS. PHONOGRAPH (4 2 ) 0. 10 0. 09 0. 08
36 MOTOR VEHICLES (4 3 ) 0. 77 0. 78 0. 82
37 AEROSPACE (4 4 ) 0. 67 0. 73 0. 80
38 6HIPS Sc BOATS (4 9 ) 0. 21 0. 21 0. 22
39 OTHER TRAN8P EQ (4 6 ) 0. 23 0. 21 0. 21
40 INSTRUMENTS (4 7 ) 0. 71 0. 69 0 .6 6
41 MISC MANUFACTURING (4 8 ) 0. 42 0. 39 0. 39

TRANSPORTATION 3. 20 3. 07 3. 12
42 RAILR0AD8 (4 9 ) 0. 92 0. 49 0. 49
43 AIR TRANSPORT (9 2 ) 0. 46 0. 46 0. 48
44 TRUCKING. OTH TRANS(9 0 -9 1 . 9 3 -94 ) 2. 22 2. 12 2. 16

ADJUSTED EMPLOYMENT (M ILLIO N S OF JOBS)

1984 1985 1786 1988 1970 1772 1999

93. 99 94. 72 99. 10 98. 69 103. 14 105. 16 106. 06

10. 68 10. 97 11 06 11. 60 12. 44 12 96 13. 46
3. 39 3. 36 3. 30 3. 26 3. 26 3. 22 3. 14
0. 68 0. 71 0. 73 0. 80 0. 89 0. 96 1. 07
0. 67 0. 69 0. 71 0. 77 0. 89 0. 91 0. 99
9. 94 6. 21 6. 33 6. 79 7. 49 7. 86 8. 26

7. 83 7. 67 7. 48 7. 38 7. 30 7. 07 6. 63
1. 62 1. 99 1. 49 1. 44 1. 36 1. 28 1. 16
0. 93 0. 91 0. 49 0. 47 0. 46 0. 43 0. 39
0. 20 0. 19 0. 17 0. 16 0. 19 0. 13 0. 11
1. 26 1 .2 2 1. 19 1. 17 1. 14 1. 09 0. 99
0. 66 0. 66 0. 64 0. 64 0. 64 0. 62 0. 99
1. 30 1. 31 1. 31 1. 39 1. 38 1. 39 1. 36
0. 07 0. 07 0. 07 0. 07 0. 07 0. 07 0. 07
0. 99 0. 97 0. 94 0. 92 0. 92 0. 89 0. 84
0. 18 0. 18 0. 18 0. 17 0. 16 0. 16 0. 19
0. 78 0. 78 0. 77 0. 78 0. 82 0. 82 0. B2
0. 24 0. 24 0. 23 0. 22 0. 20 0. 19 0. 16

12. 40 12. 49 12. 41 12. 91 12. 92 12. 97 12. 67
0. 70 0. 68 0. 66 0. 69 0. 69 0. 63 0. 5B
0. 46 0. 49 0. 49 0. 49 0. 49 0. 44 0. 40
0. 71 0. 72 0. 71 0. 71 0. 79 0. 75 0. 72
0. 64 0. 63 0. 63 0. 61 0. 60 0. 58 0. 94
0. 41 0. 41 0. 41 0. 41 0. 42 0. 43 0. 41
1. 74 1. 79 1. 80 1. 86 1. 97 2. 00 1. 99
0. 13 0. 13 0. 13 0. 14 0. 14 0. 15 0. 19
0. 14 0. 14 0. 14 0. 13 0. 12 0. 12 0. 12
0. 37 0. 37 0. 37 0. 37 0. 38 0. 39 0 .3 7
0. 20 0. 19 0. 19 0. 19 0. 18 0. 18 0. 17
1. 05 1. 07 1. 06 1. 09 1. 10 1.11 1. 10
0. 42 0. 42 0. 43 0. 43 0. 44 0. 44 0. 40
0. 17 0. 17 0. 17 0. 18 0. IB 0. 19 0. 18
1. 23 1. 29 1. 29 1. 36 1. 46 1. 53 1. 98
0. 33 0. 33 0. 32 0. 31 0. 31 0. 31 0 .2 9
0. 15 0. 14 0. 14 0. 13 0. 13 0. 12 0. 11
0. 38 0. 38 0. 37 0. 37 0. 39 0. 40 0. 39
0. 08 0. 07 0. 06 0. 06 0. 09 0. 09 0 .0 4
0. 80 0. 77 0. 79 0. 74 0. 73 0. 69 0. 62
0. 81 0. 83 0. B9 0 .91 0. 98 1. 03 1. 11
0. 22 0. 22 0. 23 0. 29 0. 26 0. 27 0. 27
0. 21 0. 21 0. 20 0. 19 0. 20 0. 19 0. 17
0. 68 0. 6B 0. 67 0. 66 0. 66 0. 69 0. 61
0. 38 0. 37 0. 36 0. 39 0. 39 0. 39 0. 32

3. 15 3. 13 3. 09 3. 08 3. 12 3. 09 3. 06
0. 48 0. 47 0. 46 0. 49 0. 44 0. 43 0. 40
0. 48 0. 48 0. 48 0. 48 0. 90 0. 90 0. 94
2. 19 2. IB 2. 19 2. 19 2. 18 2. 16 2. 11



BASE RUN

U T IL)T IE S
45 COMMUNICATIONS SERVICES (53)
46 ELECTRIC U T IL IT IE S  (5 6 )
47 OAS, WATER fc SANITATION (5 7 .5 8 )

48 WHOLESALE *  RETAIL TRADE (3 9 .6 0 )

FINANCE. INSURANCE. REAL EST.
49 FINANCE & INSURANCE (6 2 )
30 REAL ESTATE (63 )

SERVICES
51 HOTELS! REPAIR8 EXC. AUTO (65)
52 BUSINESS SERVICE8 (6 6 )
53 AUTO REPAIR (6 7 )
54 MOVIES & AMUSEMENTS (6 8 )
35 MEDICINE. EDUC. NPO (6 9 )

DOMESTIC SERVANTS

C IV IL IA N  GOVERNMENT 
FEDERAL DLFENSE 
FEDERAL NON-DEFENSE 
STATE & LOCAL EDUCATION 
STATE 8t LOCAL OTHER 
FEDERAL GOVT ENTERPRISES 
6TATE & LOCAL OOVT ENTERPRISES

TOTAL C IV IL IA N  JOBS

TOTAL C IV IL IA N  EMPLOYMENT

MULTIPLE JOB HOLDERS

MILITARY JOBS

C IV IL IA N  UNEMPLOYMENT RATE

LABOR PRODUCTIVITY 
GNP /  C IV IL IA N  J0B8 
( ONP—OOVT) /  PRIVATE JOBS

TABLE VI -13 . HOURLY ADJUSTED EMPLOYMENT (MILLIONS OF JOBS)

1980 1982 1983 1984 1985 1986 198B 1990 1792 1995

2 20 2. 23 2. 27 2. 31 2. 31 2. 30 2. 33 2. 36 2. 35 2. 27
1. 36 1. 38 1. 39 1. 41 1. 41 1. 40 1. 40 1. 40 1. 37 1. 30
0. 37 0. 38 0. 60 0. 61 0. 62 0. 61 0. 63 0. 64 0. 65 O. 64
0. 26 0. 27 0. 27 0. 28 0. 28 0. 29 O. 30 0. 32 0. 33 0. 33

22. 65 22. 96 24. 12 24. 87 25. 13 25. 29 26. 35 27. 57 28. 07 28. 17

5. 71 3. 87 6. 06 6. 31 6. 43 6. 48 6. 78 7. 12 7. 32 7. 48
4. 18 4. 23 4. 41 4. 56 4. 62 4. 62 4. 79 4. 96 5. 02 4. 99
1. 53 1. 62 1. 65 1. 75 1. 81 1. 86 1 .99 2. 16 2. 30 2. 50

20. 83 21. 93 23. 24 24. 22 24. 79 25. 21 26. 83 28. 54 29. 58 30. 56
3. 48 3. 43 3. 60 3. 68 3. 72 3. 73 3 .8 9 4. 05 4. 09 4. 01
5. 43 5. 77 6. 23 6. 61 6. 87 7. 03 7 .6 0 8. 26 8. 72 9. 23
0. 85 0. 86 0. 90 0. 93 0. 93 0. 93 0. 97 1. 03 1. 06 1. 09
1. 08 1. 18 1. 24 1. 26 1. 27 1. 30 1. 33 1. 41 1. 44 1. 51
9. 99 10. 68 11. 27 11. 73 12. 00 12. 21 13. 03 13. 80 14. 27 14. 71

1. 89 1. 86 1. 84 1. 82 1. 80 1. 79 1. 78 1. 77 1. 76 1. 74

16. 33 16. 29 16. 39 16. 52 16. 67 16. 82 17. 10 17. 39 17. 80 18. 42
0. 96 0. 96 0. 96 0. 96 0. 96 0. 96 0. 96 0. 96 0. 96 0. 96
1. 24 0. 95 0. 93 0. 93 0. 95 0. 98 1. 03 1. 08 1. 13 1. 20
6. 83 6. 94 6. 99 7. 03 7. 08 7. 12 7 .21 7. 30 7. 39 7. 53
3. 89 5. 74 5. 79 5. 83 5. 88 5. 92 6. 01 6. 10 6. 34 6. 70
0. 91 0. 95 0. 97 0. 99 1. 01 1. 03 1. 05 1. 08 1. 10 1. 13
0. 71 0. 74 0. 76 0. 77 0. 79 0. 81 0. 84 0. 87 0. 88 0. 90

103. 34 103. 54 107. 25 110. 11 111. 39 111. 91 115. 75 120. 53 122. 96 124. 47

99. 32 101. 34 103. 65 106. 30 107. 38 107. 69 111. 12 115. 48 117. 35 118. 02

4. 02 2 .2 0 3. 60 3. 81 4. 01 4. 22 4. 64 5. 05 5. 61 6. 45

2. 10 2. 14 2. 14 2. 15 2. 15 2. 15 2. 15 2. 15 2. 15 2. 15

7, 14 8 .0 6 7. 10 5. 86. 6. 03 6. 86 6. 09 4. 58 4. 80 6 .7 9

20. U 20. 02 20. 34 20. 52 20. 64 20. 70 20. 89 21. 11 21. 27 21. 31
18. 28 18. 09 18. 47 18. 70 IB . 76 18. 75 18. 89 19. 09 19. 19 19. 06



BABE RUN TABLE V I-1 4 . DOMESTIC PRODUCERS' PRICES BY SECTOR <1977»100>

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995

1 AGRICULTURE,FORESTRY.FISHERY 134. 39 164. 69 164. 21 179. 28 190. 30 204. 01 221. 66 248. 16 279. 62 346. 02

MININO
2 IRON ORfc MINING 116. 37 137. 23 140. 33 149. 31 160. 63 173. 89 197. 91 219. 98 252. 33 331. 38
3 NONFERROUS METALS MININO 107. 92 129. 31 130. 94 139. 31 149. 77 162. 66 185. 25 207. 05 238. 36 313. 32
4 COAL MININO 107. 70 129. 07 130. 67 139. 02 149. 36 161. 97 1B4. 35 206. 41 236. 98 310. 03
5 NATURAL GAS EXTRACTION 187. 27 297. 62 324. 36 334. 43 416. 56 496. 99 641. 99 673. 54 933. 88 1743. 08
6 CRUDE PETROLEUM 247. 37 327. 94 326. 72 338. 39 360. 56 387. 98 438. 74 483. 41 544. 92 641. 77
7 NON-METALLIC MININO 111. 76 134. 27 136. 89 143. 64 156. 74 170. 20 194. 31 217. 07 250. 39 330. 77

e CONSTRUCTION 133. 42 166. 98 183. 18 200. 13 220. 09 242. 02 288. 36 334. 98 401. 05 335. 46

NON-DURABLES
9 FOOD Si TOBACCO 129. 85 156. 42 139. 99 170. 18 183. 04 200. 03 221. 86 231. 25 291. 82 386. 34

10 TEXTILES. EXC. KNITS 131. 36 133. 04 138. 41 167. 88 179. 22 191. 39 213. 89 238. 33 269. 84 340. 67
11 KNITTING 131. 74 149. 90 132. 14 160. 15 169. 49 179. 35 198. 83 220. 16 245. 47 301. 07
12 APPAREL. HOUSEHOLD TEXTILES 127. 29 142. 30 144. 78 152. 91 162. 83 171. 94 188. 33 205. 68 228. 39 277 .09
13 PAPER 133. 94 161. 67 168. 28 177. 86 189. 37 203. 06 227. 73 250. 93 283. 83 339. 63
14 PRINTING & PUBLISHING 133. 78 163. 30 176. 17 183. 31 196. 39 208. 79 233. 93 265. 28 301. 08 372. OB
15 AGRICULTURAL FERTILIZERS 130 99 163. 67 173. 63 184. 39 200. 49 220. 34 248. 39 269. 44 319. 17 436. 66
16 OTHER CHEMICALS 135. 24 167. 79 174. 31 184. 87 199. 79 217. 67 2 43 .60 266. 53 310. 36 423. 71
17 PETROLEUM REFINING 193. 08 237. 24 230. 91 242. 27 239. 71 280. 24 317. 92 352. 35 400. 13 493. 69

18 FUEL O IL 182. 51 217. B3 209. 03 216. 43 228. 76 243. 45 268. 46 2B8. 97 320. 03 379. 82
19 RUBBER PRODUCTS 125. 41 130. 41 137. 29 167. 48 180. 27 193. 78 218. 06 242. 88 276. 33 349. 03
20 PLASTIC PR0DUCT8 126. 07 132. 96 159. 65 169. 80 182. 83 197. 21 221. 80 243. 61 281. 19 363. 71
21 SHOES AND LEATHER 116. 32 134. 06 138. 47 146. 83 137. 06 168. 73 193. 43 219. 20 249. 84 313. 11

DURABLES
23 LUMBER 132. 38 135. 37 160. 28 172. 53 183. 39 198. 51 2 21 .70 249. 86 282. 98 353. 04
23 FURNITURE 132. 66 149. 45 133. 73 163. 30 173. 86 185. 40 203. 90 224. 09 249. 63 304. 37
24 STONE. CLAY. QLA8S 133. 28 158. 89 167. 43 177. 71 189. 63 202. 63 223. 81 248. 62 281. 06 337. 28
25 FERROUS METALS 142. 43 166. 20 169. 81 182. 76 197. 39 212. 46 238. 73 263. 74 298. 60 374. 31
26 COPPER 123. 14 142. 83 147. 09 157. 35 169. 37 182. 31 206. 01 229. 80 260. 04 327. 66
27 OTHER NONFERROUS METALS 139. 32 161. 72 166. 17 178. 69 192. 47 206. 89 232. 43 239. 23 291. 36 364. 63
28 METAL PRODUCTS

NON-ELEC MACHINERY
131. 14 131. 29 133. 73 163. 00 174. 78 187. 71 210. 34 232. 82 261. 12 323. 39

29 ENGINES AND TURBINES 130. 20 130. 80 134. 38 163. 96 173. 18 187. 42 209. 30 230. 39 236. 62 313. 63
30 AGRICULTURAL MACHINERY 131. 21 134. 06 138. 28 168. 46 180. 34 193. 26 216. 97 240. 30 268. 63 327. 46
31 CONSTR. MINING. O ILFIELD EQ 130. 96 132. 33 136. 39 166. 21 177. 64 189. 93 212. 46 234. 90 261. 39 317. 39
32 METALWORKING MACHINERY 130. 36 131. 71 133.08 164. 43 179. 14 186. 84 208. 18 229. 86 234. 80 303. 21
33 SPECIAL INDUSTRY MACHINERY 131. 37 152. 92 136. 68 166. 25 177. 34 189. 41 211. 47 233. 64 260. 16 316. 29
34 MISC NONELECTRICAL MACH. 129. 91 130. 66 134. 12 163. 53 174. 40 186. 17 207. S3 229. 00 254. 42 307. 24
35 COMPUTERS 133. 64 161. 69 168. 08 179. 29 192. 12 203. 91 232. 26 260. 41 293. 29 339. 03
36 OTHER OFFICE EQUIPMENT 129. 84 152. 78 138. 27 168. 39 180. 72 193. 87 218. 80 244. 04 275. 03 340. 91
37 SERVICE INDUSTRY MACHINERY

ELECTRICAL MACHINERY
130. 16 131. 09 135. 52 163. 30 176. 73 189. OO 2 11 .66 234. 79 262. 30* 319. 63

38 COMMUNIC EQ. ELECTRONIC COMP 127. 07 145. 74 151. 74 160. 89 171. 12 181. 72 200. 89 222. 69 247. 36 296. 96
39 ELEC INDL APP & DI8TRIB EQ 129. 41 148. 66 154. 25 163. 72 174. 34 183. 40 203. 34 227. 32 252. 71 304. 28
40 HOUSEHOLD APPLIANCES 128. 77 149. 07 154. 57 164. 29 175. 47 187. 18 208. 33 231. 21 298. 49 313. 13
41 ELEC LIGHTING 8c WIRING EQ 128. 31 148. 16 153. 89 163. 34 174. 50 186. 08 206. 93 229. 33 256. 26 3 11 .29
42 TV SETS. RADIOS. PHONOGRAPHS

TRANSPORTATION EQ
142. 73 172. 74 182. 03 193. 42 210. 63 226. 43 236. 79 290. 63 330. 61 411. 16

43 MOTOR VEHICLE8 127. 41 132. 36 139. 80 168. 96 179. 82 196. 10 227. 07 248. 67 269. 39 309. 92
44 AEROSPACE 132 93 136. 37 168. 13 180. 46 200. 17 223. 19 238. 11 280. 31 333. 33 333. 27
45 SHIP8. B0AT8 131. 64 134. 18 163. 31 173. 18 193. 16 213. 93 243. 87 267. 39 314. 89 483. 66
46 OTHER TRAN8P. EQUIP. 130. 19 130. 31 138. 52 169. 76 186. 33 203. 09 234. 69 233. 36 297. 53 441. 33



BASE RUN TABLE V I-1 4 . DOMESTIC PRODUCERS' PRICES BY SECTOR (1 9 7 7 = 1 0 0 )

1980 1982 1983 1984 1905 1986 1988 1990 1992 1995

47
46

INSTRUMENTS
MISC. MANUFACTURING

130. 78 
133. 51

154. 43 
158. 44

160. 03 
162. 68

169. 96 
173. 89

180. 88 
194. 60

192. 98 
223. B6

216. 82 
291. 80

244. 67 
320. 37

273. 23 
399. 06

329. 50 
708. 60

49
30
51
52
33
34

TRANSPORTATION
RAILROADS
TRUCKINO, HWY PA8S TRAN8IT 
MATER TRANBPORT 
AIR TRANSPORT 
PIPELINE
TRAN8P0KTAI0N SERVICES

137. 35
123. 41 
129. 48 
129. 03 
128. 22
124. 11

157. 44 
147. 33 
150. 87 
145. 10 
150. 32 
145. 82

139. 64
152. 71 
156. 32 
155. 32 
155. 39
153. 46

168. 93
162. 71
163. 99 
162. 68 
165. 32
164. 70

179. 57 
172. 64 
176. 71 
172. 23 
175. 27 
175. 24

191. 59
183. 54 
188. 77
184. 41 
1B6. 49 
186. 53

209. 98
204. 80 
212. 22
205. 51
208. 47
209. 71

227. 38 
226. 38
233. 60 
225. 31 
229. 37
234. 08

248. 69
248. 60 
263. 31
249. 09 
252. 30 
258. 55

304. 15 
296. 26 
324. 32 
306. 37 
303. 97 
3 10 .82

55
56
57 
56

U T IL IT IE S  
COMMUNICATIONS SERVICES 
ELECTRIC U U L IL IT IE B  
GAS U T IL ITY  
MATER AND SANITATION

119. 05 
135. 05 
156. 32 
127. 99

133. 48 
155. 05 
213. 36 
144. 97

138. 81 
160. 34 
228. 81 
150. 58

146. 86 
167. 90 
244. 29 
155. 66

154; 10 
178. 90 
276. 32 
165. 72

160. 52 
192. 19 
316. 41 
176. 65

176. 37 
216. 20 
386. 05 
193. 18

193. 47 
233. 87 
402. 61 
205. 78

210. 64 
265. 04 
518. 25 
22B. 2B

249. 19 
3 45 .66  
8 70 .00  
281. 09

39 MHOLESALE TRADE 128. 19 146. 89 153. 24 163. 21 175. 85 189. 03 214. 82 240. 68 273. 48 337. 78

60
61

RETAIL TRADE
EATINO *  DRINKING PLACES

128. 68 
128. 75

146. 72 
148. 95

153. 25 
155. 22

163. 10 
165. 13

173. 61 
178. 04

188. 72 
191. 42

214. 40
215. 23

239. 96 
2 4 1 .8 2

272. 62 
275. 50

337. 05 
346. 54

62 FINANCE fc INSURANCE 123. 93 148. 99 161. 45 174. 81 186. BB 199. 64 230. 03 265. 89 299. 70 358. 66

63
64

REAL ESTATE
OWNER-OCCUPIED HOUSINO

120. 59 
120. 68

141. 90 
141. 09

149. 26 
148. 80

160. 96
161. 62

171. B2
172. 67

183. 41 
183. 95

209. 37
210. 55

239. 02 
243. 01

272. 55 
279. 73

343. IB  
3 55 .64

65
66
67
68 
69

SERVICES 
HOTELSj REPAIRS EXC AUTO 
BUSINESS SERVICES 
AUTOMOBILE REPAIRS 
MOVIES ANO AMUSEMENTS 
MEDICINE, EDUCATION, NPO

138. 41 
128. 32 
123. 67 
126. 98 
132. 28

163. 92 
151. 72 
146. 94 
149. 65 
155. 45

175. 57
159. 85 
154. 17
160. 60 
165. 53

189. 80 
171. 34 
164. 90 
170. 13 
178. 54

205. 05 
183. 55 
177. 75 
180. 35 
192. 49

221. 11 
196. 03
192. 24
193. 23 
206. 90

254. 91 
221. 19 
220. 50 
219. 27 
236. 68

291. 56 
248. 71 
247. 44 
231. 42 
268. 49

333. 84 
278. 97 
280. 29 
280. 72 
304. 86

421. 22 
337. 77 
345. 36 
343. 65 
376. 32

70
71
72
73
74
75
76
77 
7B

FED *  S«L OOVT ENTERPRISES 
NON COMPETITIVE IMPORTS 
DOMESTIC SERVANT8 
UNIMPORTANT INDUBTRY 
8CRAP AND USED 
REST OF THE WORLD INDUSTRY 
GOVERNMENT INDUSTRY 
INFORUM 6TAT. DISCREPANCY 
NIPA STAT. DISCREPANCY

124. 69 
127. 00 
120. 63
133. 50 
132. 24
134. 11 
122. 14 
124. 94 
131. 45

150. 59 
153. 00 
147. 03 
157. 65 
155. 86 
190. 01 
ISO. 23 
144. 04 
157. 41

157. 71 
161 .00
158. 56
163. 36 
160. 92 
180. 26 
165. 01 
148. 12
164. 21

164. 19
169. 00
172. 25
174. 44
170. 40 
1B3. 75
175. 45 
159. BO
173. 2B

177. 40 
177. 00 
186. 56 
IBB. 02 
181. 48
188. 56
189. 81 
173. 77
190. 30

191. 70 
188. 80 
200. 75
202. 78 
194. 67
203. 69 
202. 66 
188. 54
204. 01

213. 61 
212. 40 
2 31 .34  
229. 38 
21B. 35
217. 62 
229. 36
218. 06 
221. 66

231. 99 
236. 00 
263. 10 
255. 91 
241. 77 
240. 57 
261. 53 
246. 03 
248. 16

264. 42
266. 40 
299. 10 
292. 09
267. 20 
249. 50 
297. 38 
281. 81 
279. 62

337. 53 
312. 00 
363. 43 
377. 86 
325. 09 
250. 91 
3 41 .68  
373. 54 
346. 02

IM PLIC IT  DEFLATORS <1977-100) 
G ross N a t io n a l P ro d u c t 
P e rs o n a l co nsu m p tion  t i p t n d i t u r a t

127. B4 
129. 21

154. 06 
149. 65

160. 91 
156. 21

172. 00 
167.11

1B4. 50 
179. 75

198. 46 
193. 05

225. 03 
219. 16

253. 36 
246. 57

287. 79 
280. 94

360. 75 
353. 93

COMPENSATION PER MAN-HOUR INDEXES 
M a n u fa c tu r in g  
Non->nanuf ac t u r in g

131. 10 
128. 30

155. 20 
131. 65

166. 03 
163. 46

178. 76 
177. 03

193. 71 
191. 65

209. 04 
206. 75

237. 43 
237. 56

269. 45 
271. 75

304. 03 
307. 40

374. 69 
373. 09



BASE RUN TABLE V I -15 . LABOR COMPENSATION BY INDUSTRY, BILLION •

1900 1982 1983 1984 1985 1986 1988 1990 1992 1993

ALL INDUSTRIES 1607. 74 1893. 36 2106. 43 2323. 31 2339. 48 2749. 48 3233. 44 3819. 22 4403. 53 5384. 03

1 FARM 81 AGRICULTURAL SERVICES 16. 36 19. 37 20. 69 22. 97 23. 11 27. 01 31. 34 33. 95 40. 63 50. 42
MINERALS 28. 03 40. 00 42. 62 49. 13 33. 30 61. 73 77. 73 98. 37 121. 13 169. 12

2 CRUDE PETROL. *  NAT. 0A8 13. 90 20. 03 21. 11 24. 35 27. 29 30. 36 39. 04 50. 45 62. 81 86. 20
3 MINING 14. 13 19. 93 21. 31 24. 7B 28. 01 31. 37 3B. 71 47. 92 38. 32 82. 92

4 CONTRACT CONSTRUCTION 84. 67 93. 17 114. 99 131. 38 147. 07 160. 73 195. 74 244. 06 290. 98 354. 79
NON-DURABLES 134. 07 177. 66 191. 31 205. 52 318. 31 230. 27 259. 77 293. 52 324. 33 373. 10

5 FOOD it TOBACCO 34. 18 39. 00 41. 19 43. 37 43. 07 46. 83 51. 64 55. 33 38. 73 6 3 .6 2
6 TEXTILE M ILL PR0DUCT8 12 33 13. 39 13. 33 13. 59 14. 00 14. 27 15. 23 16. 46 17. 14 18. 43
7 APPAREL AND RELATED PRODUCTS 14. 69 16. 38 17. 46 18. 93 20. 18 21. 00 22. 98 23. 24 27. 33 30. 28
8 PAPER AND ALLIED PRODUCTS 16. 22 18. 17 19. 90 21. 59 23. 08 24. 53 27. 96 31. 84 33. 30 41. 40
9 PRINTING AND PUBLISHING 23. 12 27. 66 31. 32 34. 48 37. 66 40. 49 47. 71 36. 61 65. 42 76. 38

10 CHEMICAL AND ALLIED PRODUCTS 29. 37 33. 32 33. 79 38. 33 40. 64 42. B6 48. 30 34. 96 60. 94 71. 35
11 PETROLEUM AND RELATED INDUSTRI 7. 48 8. 77 9 .0 8 9. 78 10. 37 11. 02 1?. 13 13. 32 14. 42 17. 45
12 RUBBER *  HISC PLASTIC PRODUCTS 13. 69 17.07 19. 26 21. 39 23. 24 24. 82 29. 02 34. 61 39. 82 4 7 .9 8
13 LEATHER AND LEATHER PR0DUCT8 2. 98 3. 49 3. 78 4. 03 4. 28 4. 44 4. 76 3. 13 5. 41 5. 79

DURABLES 286. 13 319. 74 349. 61 384. 96 419. 23 452. 03 313. 03 602. 37 683. 80 824. 87
14 LUMBER fc WOOD PRODUCTS. EX FURN 12. 09 12. 32 13. 76 13. 42 16. 43 17. 22 18. 79 20. 95 22. 86 26. 35
13 FURNITURE AND FIXTURES 7. 24 8. 04 8. 69 9. 42 10. 17 11. 07 12. 22 13. 87 13. 37 16. 97
16 STONE. CLAY. & GLASS PRODUCTS 14. 74 16. 14 18. 35 20. 91 22. 76 24. 23 27. 81 32. 83 37. 00 44. 37
17 PRIMARY METAL INDUSTRIES 34. 53 38. 08 39. 76 43. 90 47. 47 30. 98 37. 64 65. 66 72. 27 88. 46
18 METAL PRODUCTS 35. 18 40. 83 45 .2 8 30. 69 36. 43 61. 91 72. 33 85. 57 98. 63 123. 25
19 TRANS EQ + ORD EX MOTOR VEH 31. 72 33. 10 39. 98 44. 10 48. 32 33. 43 63. 23 77. 50 91. 02 109. 93
20 MACHINERY. EXCEPT ELECTRICAL 60. 46 66. 84 72. 42 80. 89 88. 17 94. 54 107. 42 127. 38 143. 16 173. 16
21 ELECTRICAL MACHINERY 44. 69 31. 34 56. 40 61. 48 67. 76 72. 76 83. 62 98. 44 115. 15 141. 29
22 MOTOR VEHICLES AND EQUIPMENT 24. 08 27. 50 29. 19 30. 43 31. 82 34. 20 36. 49 39. 49 42. 40 48. 77
23 INSTRUMENTS AND RELATED PROD. 14. 65 16. 37 18. 08 19. 92 21. 67 23. 09 26. 09 30. 10 34. 03 39. 24
24 M I8C. MANUFACTURING IND.. 6. 74 7. 17 7. 50 7. 80 8. 23 8. 39 9. 36 10. 58 11. 91 13. 06

TRANSPORTATION 70. 43 80. 09 86. 94 94. 88 101.22 108. 44 124 .08 142. 02 156. 54 188. 92
25 RAILROADb 16. 15 17. 60 18. 26 19. 70 20. 99 22. 41 24. 91 27. 29 29. 79 36. 63
26 AIR TRANSPORTATION 13. 85 16. 22 18. 24 19. 74 2 0 .8 9 22. 67 23. 96 30. 33 33. 30 39. 42
27 TRUCKING AND OTHER TRANSPORT 40. 45 4 6 .2 7 50. 43 35. 44 39. 34 63. 33 73 .21 84. 41 93. 45 112. 83

28 COMMUNICATIONS 36. 10 41. 46 43 .9 8 47. 93 31. 34 35. 70 63. 90 71. 03 77. 95 93. 52
30 ELECTRIC. GA8. AND SANITARY 21. 68 2 3 .6 3 28. 13 30. 69 33. 13 35. 79 4 1 .7 2 48. 20 34. 69 67 .9 7
31 WHOLESALE AND RETAIL TRADE 265. 52 314. 43 332. 36 391. 71 428. 03 465. 43 354. 30 656. 23 735. 70 938. 10

F IN . IN8UR. REAL E8TATE 93. 34 112. 96 128. 35 145. 19 138. 72 172. 42 209. 45 254. 11 294. 87 360. 39
32 FINANCIAL fc INSURANCE SERVICE6 73. 57 90. 61 104 .04 116. 56 126. 32 136. 23 163. 83 193. 60 223. 39 263 .93
33 REAL ESTATE *  COMBINATIONS OFF 17. 77 22. 33 24. 32 28. 63 32. 40 36. 19 43. 60 38. 31 71. 48 96. 66

SERVICES 245. 94 303. 73 347. 21 393. 22 433. 43 478. 13 384. 37 709. 23 832. 03 1041. 77
34 HOTELS & REPAIR<NOT AUTO) 25. 39 28. 94 32. 70 36. 7 7 . 40. 29 43. 69 32. 32 63. 63 73. 31 B7. 99
33 MISC. BU81NE88 SERVICE8 74. 39 94. 09 109. 80 127. 06 142. 79 137. 41 193. 96 244. 31 291. 06 371. 37
36 AUTO REPAIR 8. 01 9. 41 10. 39 11. 79 12. 88 13. 90 16. 32 20. 02 23. 34 28. 73
37 MOTION PICTURE8 *  AMU8EMENT8 11. 02 13. 97 13. 87 17. 63 19. 16 20. 86 24. 79 29. 89 34. 33 42. 33
38 MEDICAL & EDUCATIONAL 8ERV1CE8 120. 70 149. 68 169. 31 191. 07 211. 72 233. 18 283. 32 341. 53 401. 42 306. 70
39 PRIVATE H0U8EH0LD8 6. 23 7. 67 8. 73 8. 90 8. 62 9. 11 9 .4 6 9. 83 8. 37 4 .41

GOVERNMENT 303. 24 363. 08 400. 23 427. 72 466. IB 301. 77 373. 77 664. 12 770. 66 916. 91
40 FED. GOV'T ENTERPRISES 19. 03 22. 82 24. 87 26. 20 28. 69 31. 16 33. 24 38. 69 44. 39 35. 93
41 STATE *  LOCAL GOV'T ENTERPRISES 13. 40 13. 06 16. 33 17. 70 19.06 20. 61 23. 66 27. IB 30. 72 36. 43
44 FED OOV'T GENERAL ADMINI8T. 82. 88 99. 80 113. 86 123. 36 136. 57 146. 39 172. 20 206. 43 244. 30 279. 08
43 BTATE & LOCAL GENERAL ADMINIST. 189. 93 293. 40 244. 99 260. 46 201. 86 303. 61 344. 67 391. 80 430. 83 543. 47

46 REBT OF THE WORLD



BASE RUN TABLE V

1980 1982

ALL INDUSTRIES

1 FARM S< AGRICULTURAL SERVICES 1. 40 1. 64
MINERALS

2 CRUDE PETROL. *  NAT. OAB 1. 30 1. 61
3 MINING 1. 36 1. 63

4 CONTRACT CONSTRUCTION 1. 22 1. 31
NON-DURABLES

3 FOOD b TOBACCO 1. 30 1. 33
6 TEXTILE M ILL PRODUCTS 1. 31 I .  30
7 APPAREL AND RELATED PR0DUCT8 1. 30 1. 32
8 PAPER AND ALLIED PR0DUCT8 1. 34 1. 39
9 PRINTINO AND PUBLISHING 1. 27 1. 32

10 CHEMICAL ANO ALLIED PRODUCTS 1. 32 1. 36
11 PETROLEUM AND RELATED 1NDUBTRI 1. 36 1. 63
12 RUBBER & MISC PLA8TIC PRODUCTS 1. 31 1. 39
13 LEATHER ANO LEATHER PRODUCTS 1. 33 1. 34

DURABLES
14 LUMBER & WOOD PRODUCTS.EX FURN 1. 34 1. 31
13 FURNITURE AND FIXTURES 1. 33 1. 56
16 STONE. CLAY, fc 0LAS8 PRODUCTS 1. 34 1. 36
17 PRIMARY METAL INDUSTRIES 1. 38 1. 66
IB  METAL PRODUCTS 1. 30 1. 34
19 TRANS EQ + ORD EX MOTOR VEH 1. 41 1. 32
20 MACHINERY. EXCEPT ELECTRICAL 1. 31 1. 52
21 ELECTRICAL MACHINERY 1. 32 1. 53
22 MOTOR VEHICLEB AND EQUIPMENT 1. 30 1. 48
23 INSTRUMENTS AND RELATED PROD. 1. 28 1. 33
24 MIBC. MANUFACTURING IND. 1. 32 1. 31

TRANSPORTATION
23 RAILROADS 1. 36 1. 60
26 AIR TRANSPORT ATION 1. 30 1. 32
27 TRUCKING AND OTHER TRANSPORT 1. 29 1. 34

2B COMMUNICATIONS 1. 29 1 .47
30 ELECTRIC, GAS. AND SANITARY 1. 27 1. 49
31 WHOLESALE AND RETAIL TRADE 1. 30 1. 32

F IN . 1N8UR. REAL ESTATE
32 FINANCIAL & INSURANCE 8ERVICE8 1. 29 1. 32
33 REAL E6TATE fc COMBINATIONS OFF 1. 38 1. 63

8ERVICE8
34 HOTELS & REPAIR(NOT AUTO) 1. 41 1. 62
33 MISC. BUBINE8B SERVICES 1. 30 I .  54
36 AUTO REPAIR 1. 27 1. 47
37 MOTION PICTURES & AMUSEMENTS 1. 29 1. 90
38 MEDICAL *  EDUCATIONAL BERV1CE8 1. 29 1. 30
39 PRIVATE H0U8EH0LD8 1. 21 1 .47

GOVERNMENT
40 FED. GOV'T ENTERPRISES 1. 21 1. 38
41 8TATE & LOCAL GOV'T ENTERPRISES 1. 23 1. 39
44 FED GOV'T GENERAL ADMINIST. 1. 22 1. 93
43 STATE *  LOCAL GENERAL ADMINIST. 1. 22 1. 41

46 REST OF THE WORLD

16. INDEXES OF AVERAQE HOURLY COMPENSATION

1903 1984 1985 1986 1988 1990 1992 1993

1. 75 1. 94 2. 13 2. 33 2. 72 3. 19 3. 60 4. 60

1. 74 1. 89 2. 04 2. 21 2. 39 3. 00 3. 43 4. 26
1. 67 1. 81 1. 98 2. 16 2. 44 2. 79 3. 12 4. 08

1. 65 1. 75 1. 88 2. 01 2 .2 9 2. 99 2. 93 3. 40

1. 68 1. 80 1. 95 2. 11 2. 41 2. 73 3. 09 3. 81
1. 56 1. 68 1. 81 1. 94 2. 18 2. 46 2. 76 3. 33
1. 59 1. 71 1. 88 2. 02 2. 24 2. 91 2. 87 3. 46
1 .72 1. 86 2. 01 2. 17 2. 30 2. 89 3. 23 4 .0 2
1. 74 1. 87 2. 02 2. 17 2. 49 2. 89 3. 32 3. 96
1. 68 1. 81 1. 97 2. 19 2. 46 2. 79 3. 18 3 .9 6
1. 74 1. 89 2. 06 2. 24 2. 97 2. 92 3. 29 4. 24
1. 73 1. 86 2. 03 2. 19 2. 90 2. 86 3. 27 3. 97
1 .69 1. 77 1 .94 2. 08 2. 34 2. 66 3. 04 3. 66

1. 99 1. 67 1. 83 1. 97 2. 19 2. 44 2. 79 , 3. 46
1. 69 1. 77 1. 95 2. 11 2. 36 2. 64 3. 02 3. 69
1. 65 1. 78 1. 92 2. 08 2. 36 2. 66 3. 00 3. 73
1. 74 1. 90 2. 07 2. 29 2. 97 2. 91 3. 28 4 .2 2
1. 64 1. 79 1. 91 2. 07 2. 34 2. 61 2. 96 3. 73
1. 62 1. 76 1. 91 2. 09 2. 31 2. 66 3. 02 3. 62
1. 63 1. 77 1. 92 2. 07 2. 37 2. 71 3. 07 3. 77
1. 66 1. 79 1. 90 2. 06 2. 33 2. 60 2. 98 3. 63
1. 90 1. 99 1. 74 1. 90 2. 08 2. 29 2. 98 3. 30
1. 70 1. 82 1. 97 2. 14 2. 47 2. 84 3. 25 3. 98
1. 60 1. 70 1. 84 1. 98 2. 21 2. 49 2. 89 3. 42

1. 66 1. 80 1. 96 2. 14 2. 49 2. 74 3. 08 4. 02
1. 64 1. 79 1 .87 2. 01 2. 29 2. 98 2. 84 3. 47
1. 69 1. 78 1 .92 2. 08 '  2. 40 2. 73 3. 09 3. 81

1. 94 1. 66 1 .78 1. 94 2. 22 2. 48 2. 77 3. 60
1. 99 1. 68 1.81 1. 96 2. 21 2. 49 2. 76 3 .4 9
1. 62 1. 74 1. 89 2. 04 2. 33 2. 63 2. 98 3. 68

1 .68 1. 81 1 .99 2. 09 2. 43 2. 80 3. 16 3 .7 7
1 .76 1. 94 2. 13 2. 31 2. 7? 3. 20 3 .6 9 4 .6 0

1. 76 1. 92 2. 09 2. 26 2. 61 3. 03 3. 46 4 .2 0
1. 67 1. 81 1. 97 2. 11 2. 44 2. 79 3. 19 3. 81
1. 98 1. 71 1; 86 2. 01 2. 29 2. 61 2. 96 3. 99
1. 62 1. 77 1. 93 2. 04 2. 38 2. 69 3. 04 3 .71
1. 61 1. 73 1 .88 2. 04 2. 33 2. 64 3. 00 3. 67
1. 99 1. 72 1.B7 2. 01 2. 31 2. 69 2. 99 3 .6 3

1. 47 1. 92 1. 63 1. 79 1. 93 2. 07 2. 34 2. 89
1. 49 1. 92 1. 60 1. 70 1 .87 2. 07 2. 31 2. 68
1. 71 1. 82 1. 97 2. 12 2. 44 2. 76 3. 16 3. 76
1. 93 1. 62 1. 73 1. 89 2 .0 7 2. 34 2 .6 6 3. 07



BASE RUN TABLE V I - 1 7  TOTAL RETURN TO C A P ITA L BY INDUSTRY, B IL L IO N  *

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995

A LL INDU STR IES 8 3 9 . 97 1031. 9 7 1144 . 51 1278. 6 2 1 3 95 . 71 1517. 3 3 18 16 . 9 6 2 2 1 2 . 2 3 2 6 2 5 . 3 3 3 5 5 3 . 67

1 FARM & AGRICULTURAL SERVICES 59. 41 74 . 7 6 74. 96 81 . 6 8 90 . 0 7 95 . 8 7 104. 15 121. 8 5 138. 4 9 166. 30

MINERALS 66 . 67 91 . 74 87 . 9 9 93 . 18 102 . 9 5 114. 7 3 1 3 7 .7 1 186. 7 6 2 3 4 . 8 8 3 5 6 . 89
2 CRUDE PETROL, fc NAT. OAS 59. 46 85 . 4 8 81 . 75 86 . 8 9 96 . 6 0 108. 3 3 130. 9 9 180. 0 3 2 2 7 . 54 3 4 7 . 7 2
3 M IN IN G 7. 21 6. 2 6 6. 24 6. 2 9 6 . 3 5 6. 4 0 6 . 7 2 6 . 74 7. 3 4 9 . 17

4 CONTRACT CONSTRUCTION 25 . 97 28 . 0 2 37 . 54 43 . 7 2 4 8 . 2 3 51. 4 6 61 . 6 8 73 . 7 5 86 . 9 8 115. 91

N0N-DURA8LE8 62 . 74 88 . 41 101. 2 4 113. 8 9 12 7 . 3 3 143. 6 4 174. 0 4 2 1 4 . 91 2 8 2 . 7 6 46 6 . 62
5 FOOD Sc TOBACCO 15. 9 5 21 . 7 0 23 . 04 25 . 47 31 . 21 37 . 3 8 45 . 4 6 61 . 4 9 90 . 9 3 172. 6 9
6 T E X T IL E  M IL L  PRODUCTS 4. 31 4. 3 9 5. 2 9 6. 2 0 6. 2 9 6. 41 7. 91 10. 52 11. 46 12. 56
7 APPAREL AND RELATED PRODUCTS 2. 27 3. 0 2 3 . 4 6 3. 8 0 3. 8 9 4. 14 5. 0 7 6. 13 6. 76 8. 0 9
8 PAPER AND A L L IE D  PRODUCTS 7. 08 9 . 61 11. 01 12. 2 2 12. 9 5 13. 8 4 16. 7 0 19. 4 0 2 2 . 8 3 30 . 8 2
9 P R IN T IN G  AND P U B LIS H IN G 7. 82 9 . 19 11. 2 5 12. 10 11. 9 4 11. 9 4 13. 7 8 15. 84 18. 21 23 . 44

10 CHEMICAL AND A L L IE D  PRODUCTS 14. 89 24 . 55 28 . 44 31 . 50 35 . 4 9 41 . 4 0 49 . 2 5 54 . 8 2 7 5 . 6 2 143. 71
11 PETROLEUM AND RELATED INDU8TRI 8 . 78 13. 9 9 16. 64 20 . 4 0 2 3 . 4 4 26 . 2 9 33 . 10 43 . 2 3 53. 2 4 71 . 11
12 RUBBER Sc MISC P LA S T IC  PRODUCTS 1. 10 1. 19 1. 18 1. 17 1. 11 1. 12 1. 2 3 1. 4 3 1. 44 1 .4 5
13 LEATHER ANO LEATHER PRODUCTS 0. 55 0 . 7 8 0. 9 2 1. 0 2 1. 0 3 1. 11 1. 54 2 . 0 6 2. 2 7 2 .7 4

DURABLES 63 . 15 7 9 . 0 2 99 . 48 112. 9 3 122. 8 9 141. 2 8 189. 9 4 2 3 1 . 4 4 2 7 1 . 6 6 4 4 0 . 6 0
14 LUMBER Sc WOOD PRODUCTS. EX FURN 6. 97 7. 7 3 10. 26 12. 27 12. 8 0 13. 34 16. 0 8 20 . 71 24 . 0 8 28 . 8 3
15 FURNITURE AND FIXTUR ES 1. 23 1. 0 3 1. 3 0 1. 44 1. 2 6 1. 3 0 1. 19 1. 4 6 1. 2 2 0 . 8 0
16  STONE. CLAY. Si OLASS PRODUCTS 3. 35 3. 2 7 5. 0 9 5. 7 9 5. 7 5 5. 34 5. 2 4 5. B2 6. 14 6. 9 9
17 PRIMARY METAL INDU STR IES 7. 87 6. 4 8 6. 81 8  7 8 10. 4 8 11. 50 13. 51 18. 30 20 . 2 9 20 . 7 8
18  METAL PRODUCTS 7. 41 8 . 6 7 8. 10 8  0 4 7. 7 4 7. 8 9 9. 6 2 12. 2 0 13. 18 14. 50
19 TRANS EQ ♦ ORD EX MOTOR VEH 1. 67 5. 9 6 9. 0 5 9. 2 3 13. 55 20 . 13 28 . 2 7 2 5 . 9 3 42 . 41 148. 51
2 0  MACHINERY. EXCEPT ELECTRICAL 13. 42 14. 12 15. 39 17. 6 2 19. 10 20 . 21 22 . 8 7 2 8 . 44 32 . 6 2 37 . 8 3
21 ELE CTR IC AL MACHINERY 12 6 3 11. 93 13. 79 16. 7 5 17. 9 9 17. 8 5 20 . 6 3 27 . 4 3 29 . 8 0 31 . 0 5
2 2  MOTOR VEHICLES AND EQUIPMENT 4. 4 5 13. 9 9 23 . 0 3 24 . 61 23 . 4 0 28 . 7 3 44 . 0 4 55. 55 50. 67 35 . 0 0
2 3  INSTRUMENTS AND RELATED PROD. 1. 9 6 2 . 51 2. 8 2 3. 5 3 3. 6 3 3. 7 6 5. 3 3 8. 8 9 10. 4 4 11. 6 9
2 4  MISC. MANUFACTURING IND . 2. 19 3. 3 3 3. 8 4 . 4. 8 7 7. 2 0 11. 2 3 23 . 17 2 6 . 7 0 40 . 8 0 104. 6 3

TRANSPORTATION 23 . 49 26 . 2 8 29 . 6 2 32 . 4 6 34 . 7 2 37 . 12 42 . 6 8 50 . 44 56 . 52 67 . 7 2
2 5  RAILROADS 4. 2 3 3. 8 5 4. 37 4. 8 2 5. 0 4 5. 14 5. 7 3 7. 0 2 7. 51 8 . 12
2 6  A IR  TRANSPORTATION 2  6 8 2 . 7 9 3. 25 2. 9 5 3 . 0 0 3 . 4 4 3. 6 6 3. 74 3 . 9 6 5. 2 0
2 7  TRUCKING ANO OTHER TRANSPORT 16. 58 19. 6 4 22 . 0 0 24 . 6 9 26 . 6 9 2 8 . 54 33 . 3 0 39 . 6 8 45 . 0 5 54. 41

2 8  COMMUNICATIONS 2 6 . 3 0 31 . 7 0 34 . 83 39 . 54 42 . 7 8 45 . 7 7 54. 59 66 . 3 0 7 5 . 6 5 B9. 18

3 0  ELECTR IC . GAS. AND SANITARY 36 . 58 4 4 . 4 6 49 . 14 52. 8 4 56 . 12 59 . 4 8 69 . 6 3 77 . 64 87 . 58 112. 3 5

31 WH0LE8ALF AND R E T A IL  TRADE 89 . 0 9 107. 6 9 114. 6 5 123. 8 7 133. 7 3 145. 7 9 171. 9 6 198. 7 9 2 3 2 . 13 2 9 4 . 84

F IN .  INSUR. REAL ESTATE 2 4 7 . 78 2 9 4 . 14 3 3 2 . 2 0 382. 81 4 2 2 . 0 5 45 3 . 37 94 5 . 8 7 6 7 7 . 0 8 8 0 8 . 6 3 1033. 21
3 2 F IN A N C IA L  Sc INSURANCE SERVICES 14. 77 17. 8 6 20 . 41 24 . 55 26 . 11 2 7 . 2 9 34 . 2 5 46 . 3 3 53 . 9 6 62 . 14
3 3 REAL ESTATE Sc COMBINATIONS OFF 2 3 3 . 01 27 6 . 2 8 3 1 1 . 79 3 5 8  2 6 3 9 5 . 9 4 42 6 . 0 8 511 . 6 2 6 3 0 . 7 5 7 5 4 . 6 7 9 7 1 . 0 7

SERVICES 89 . 07 109. B7 123. 8 9 139. 6 3 14 9 . 6 9 160. 4 9 190. 2 9 2 3 2 . 6 8 2 6 3 . 9 3 31 5 . 59
34 HOTELS Sc REPAIR (NOT AUTQ) 14. 58 17. 4 6 20 . 47 22 . 6 9 24 . 0 2 25 . 55 30 . 58 36 . 2 4 40 . 4 3 49 . 6 2
3 5 MISC. BUEINE8S SERVICE 8 38 . 57 4 9 . 2 2 54. 4 3 62. 4 3 69 . 53 76 . 0 9 90 . 8 0 111. 6 9 131. 0 8 161. 6 2
3 6 AUTO REPAIR 7. 71 9 . 4 2 10. 58 11. 57 12. 4 6 13. 34 15. 7 0 18. 6 4 21 . 6 9 2 8 .0 9
3 7 MOTION PICTURES S< AMUSEMENTS 4. 41 5. 6 7 6. 90 6  7 0 6 . 3 8 7. 17 7. 97 10. 7 5 11. 10 12. 50
3 8 MEDICAL S. EDUCATIONAL SERVICES 2 3 . 79 2 8 . 10 31 . 50 36. 24 37 . 31 38 . 34 45 . 2 5 55 . 3 7 99 . 6 2 63 . 7 6

4 6 REST THE WORLD 49. 71 f  8 9 58. 97 62. 0 6 T  15 68 . V 74 . 41 10 . 58 8 6  1 94 . 4 5



BASE RUN TABLE V I -1 8 .  CORPORATE PROFITS. B IL L IO N  *

19B0 1982 1983 1984 1985 1986 1988 1990 1992 1995

A LL INDUSTRIES 261. 50 307. 98 338. 63 386. 57 427 . 07 473. 6 3 974. B1 71 7 . 95 882. 3 0 1387. 07

1 FARM & AGRICULTURAL SERVICES 0. 78 1. 10 0. 99 1. 10 1. 21 1. 31 1. 45 1. 76 2. 0 2 2. 30

MINERALS 45. S3 6B. 04 63. 59 6B. 16 77 . 83 88. 8 4 107. 97 150. 12 190. SB 29 4 . 7 9
2  CRUDE PETROL. 8c NAT. GAS 42. 82 67 . 04 62. 99 68. 05 77 . 97 89. 54 109. 80 153. 64 195. 64 30 1 . 16
3  M IN ING 2. 71 1. 00 0. 59 0. 12 - 0 .  14 -0 .  7 0 -1 .  B3 - 3 .  52 —4s 76 - 6 .  37

4  CONTRACT CONSTRUCTION 4. 68 5. 07 7. 01 8. 37 8. 86 9. 2 5 10. 87 13. 27 16. 15 22 . 68

NON-DURABLES 33. 40 46. 06 56. 59 66. 67 78 . 20 90 . 31 109. 08 139. 79 202. 58 386. 4 3
5 FOOD St TOBACCO 10. 20 12. 10 12. 95 13. 47 IB . 66 23. 41 28 . 22 42 . 38 72. 3 8 160. 6 6
6  T E X T ILE  M IL L  PRODUCTS 2. 91 2 . 47 3. 24 3. 93 3. 6B 3. IB 3. 26 5. 30 5. 9 8 6. 67
7  APPAREL AND RELATED PRODUCTS 1. 62 1. 37 1. 86 1. 75 1. 77 1. 8 5 2. 00 2. 40 2. 54 3. 16
8  PAPER AND A LL IE D  PRODUCTS 3. 50 4. 89 6. 02 7. 62 8. 36 9. 0 3 10. 94 12. 88 16. 01 23 . 86
9  PR IN TIN G  AND PUBLISHING 5. 80 6. 13 7. 61 7. 98 7. 63 7. 3 0 7. 89 8. 78 10. 0 5 13. 73

10 CHEMICAL AND A LL IE D  PRODUCTS 7. 56 13. 70 16. IB 19. 42 23 . 10 28. 4 4 34 . 21 37 . 18 57. 0 9 125. 4 0
11 PETROLEUM AND RELATED INDUSTRI 1. 79 4. 91 8. 17 11. 90 14. 42 16. 4 7 21. 63 29 . 46 36. 9 0 50. 78
12 RUBBER it MISC PLASTIC PRODUCTS 0. 02 -0 .  06 -0 .  14 -0 .  14 - 0 .  17 - 0 .  2 0 -0 .  28 - 0 .  34 -0 .  3 9 - 0 .  4 6
13. LEATHER AND LEATHER PRODUCTS 0. 41 0. 56 0. 69 0. 74 0. 74 0. 8 3 1. 22 1. 75 2. 0 3 2. 63

DURABLES 28. 29 27. 52 43. 25 44. 61 46 . 76 57. 7 3 83. 82 103. 21 122. 17 270 . 34
14 LUMBER it WOOD PRODUCTS. EX FURN 2. 67 2. 86 4. 40 5. 39 5. 30 5. 11 6. 12 8. 82 10. 32 12. 3 0
15 FURNITURE AND FIXTURES 0. 76 0. 42 0. 74 0. 69 0 . 50 0. 50 0. 16 0. 24 -0 .  0 7 - 0 .  41
16 STONE. CLAY. & GLASS PRODUCTS 1. 15 0. 57 1. 85 2. 31 1. 91 1. 17 0. 19 0. 22 0. 13 0. 2 9
17 PRIMARY METAL INDUSTRIES 2. 29 - 1 .  42 -2 .  14 - 0 .  97 0 . 22 0. 6 0 0. 23 3. 01 3. 7 2 t .  54
18 METAL PRODUCTS 4. 49 4. 39 4. 27 2. 78 1. 99 1. 4 7 1. 26 2. 08 1. 9 7 2. 01
19 TRANS EQ + ORD EX MOTOR VEH 2. 60 5. 11 7. 31 7. 71 13. 00 20. 11 26 . 29 2 4 . 97 41. 11 160. 72
20  MACHINERY. EXCEPT ELECTRICAL 7. 92 4. 11 5. 37 5. 35 5. 79 5. 17 3. 23 5. 18 5. 71 6. 15
21 ELECTRICAL MACHINERY 7. 36 2. 31 2. 81 4. 15 3. 23 0. 34 - 3 .  69 - 3 .  63 -9 .  9 8 -2 2 .  4 2
22  MOTOR VEHICLES AND EQUIPMENT -4 .  39 5. 41 14. 01 11. 88 7. 38 12. 16 28 . 57 35 . 46 29. 04 14. 69
2 3  INSTRUMENTS AND RELATED PROD. 2. 36 2. 36 2. 72 2. 98 3. 06 3. 35 4. 55 8. 04 9. 52 11. 02
24 MISC. MANUFACTURING IND. 1. 07 1. 40 1. 90 2. 35 4. 40 7. 77 16. 89 18. 82 30. 71 84 . 46

TRANSPORTATION 3. 23 3. 81 5. 75 6. 79 7. 61 8. 3 9 9. 34 11. 94 12. 29 15. 57
2 5  RAILROADS 1. 76 1. 05 1. 95 2. 63 2. 94 3. 0 3 3. 11 4. 93 4. 6 0 5. 41
2 6  A IR  TRANSPORTATION - 1 .  08 - 1 .  40 -1 .  23 -1 .  78 - 1 .  88 - 1 .  6 8 -1 .  98 -2 .  64 -3 .  2 9 - 3 .  51
27  TRUCKING AND OTHER TRANSPORT 2. 55 4. 16 5. 02 5. 95 6. 55 7. 0 4 8. 21 9. 65 10. 97 13. 67

28  COMMUNICATIONS 7. 31 6. 64 5. 21 7. 86 8. 92 10. 53 12. 70 15. 62 14. 56 9. 4 0

30  ELECTRIC. GAS. AND SANITARY 10. 59 15. 71 14. 65 17. 11 18. 11 22. 46 29 . 66 35 . 13 41. 6 7 63 . 71

31 WHOLESALE AND R ETAIL TRADE 50. 45 52. 50 45. 61 57. 54 60 . 76 65. 00 76. 02 85 . 08 101. 69 125. 18

F IN . INSUR. REAL ESTATE 34. 76 33. 14 43. 66 52. 21 60 . 10 57. 58 64. 43 82 . 22 92. 36 100. 27
32  F IN A N C IA L  & INSURANCE SERVICES 32. 03 28 . 85 31. 38 34. 84 37 . 05 37. 8 5 44. 40 56. 62 61. 40 64. 74
33  REAL ESTATE fc COMBINATIONS OFF 2. 73 4. 29 12. 28 17. 37 23 . 05 19. 73 20. 03 25 . 60 30. 9 6 35 . 53

SERVICES 11. 16 13. 38 15. 40 17. 27 17. 90 19. 48 22. 88 29 . 34 32. 0 0 37. 27
34 HOTELS «c REPAIR (NOT AUTO) 2. 24 2. 60 3. 05 3. 71 3. 82 4. 01 4. 88 5. 94 6. 55 8. 15
35 MISC. BUSINESS SERVICES 4. 60 5. 91 6. 47 7. 49 8. 31 9. 01 10. 53 13. 00 15. 0 3 18. 26
36 AUTO REPAIR 0. 62 0. 78 0. 89 1. 02 1. 12 1. 21 1. 45 1. 77 2. 0 9 2. 8 9
37  MOTION PICTURES «. AMUSEMENTS 1. 48 1. 85 2. 51 2. 15 1. 75 2. 34 2. 54 4. 22 3. 70 3. 39
38 MEDICAL it EDUCATIONAL SERVICES 2. 22 2. 25 2. 48 2. 91 2. 92 2. 92 3. 4B 4. 41 4. 62 4. 56

46 REST OF THE WORLD 31. 13 35. 00 36. 93 38. 86 40 . 80 42. 73 46. 60 50. 46 53. 94 59. 15



BASE RUN TABLE V I -1 9 .  PROPRIETORS' INCOME BY INDUSTRY, B IL L IO N *

1900 1982 1983 1984 1983 1986 1988 1990 1992 1995

A LL INDUSTRIES 144. 02 172. 98 192. 09 241. 88 2 71 . 21 297. 73 380. 9 3 507. 50 630. 74 865. 99

1 FARM Sc AGRICULTURAL SERVICES 32. 23 45 . 34 40. 71 45. 51 50. 03 34. 27 59. 94 72 . 83 83. 72 95. 16

MINERALS 3. 15 4. 41 4. 08 4. 32 4. 91 3. 35 6. 6 5 9. 15 11. 60 18. 0 2
2  CRUDE PETROL. Sc NAT. GAS 2. 71 4. 24 3. 99 4. 31 4. 93 3. 67 6. 95 9. 72 12. 38 19. 05
3 M IN ING 0. 44 0. 16 0. 10 0. 02 - 0 .  02 - 0 .  11 - 0 .  30 -O . 37 - 0 .  77 -1 .  04

4 CONTRACT CONSTRUCTION 13. 01 13. 53 18. 69 22. 32 23 . 63 24. 68 28 . 9 9 33 . 42 43. 11 60. 55

NON-DURABLES 1. 19 0. 77 0. 61 0. 72 0. 63 0. 37 0. 37 0. 61 1. 16 3. 0 0
5 FOOD Sc TOBACCO 0. 19 0. 22 0. 24 0. 25 0. 34 0. 43 0. 52 0. 78 1. 32 2. 93
6 T E X T ILE  M ILL  PRODUCTS 0. 06 0. 06 0. 07 0. 09 0. 08 0. 07 0. 07 0. 12 0. 14 0. 15
7 APPAREL AND RELATED PRODUCTS 0. 23 0. 20 0. 27 0. 25 0. 26 0. 27 0. 2 9 0. 33 0. 37 0. 46
B PAPER AND A LL IE D  PRODUCTS 0. 09 0. 13 0. 15 0. 20 0. 22 0. 2 3 0. 2 9 0. 34 0. 42 0. 63
9  P R IN T IN G  AND PUBLISHING 0. 48 0. 51 0. 63 0. 66 0. 64 0. 61 0 . 6 6 0. 73 0. 84 1. 15

10 CHEMICAL AND ALLIED  PRODUCTS -0 .  03 - 0 .  05 -0 .  05 —0. 06 - 0 .  08 - 0 .  10 - 0 .  12 - 0 .  13 - 0 .  20 -0 .  44
11 PETROLEUM AND RELATED INDUSTRI 0. 03 0. 08 0. 14 0. 20 0. 24 0. 28 0. 37 0. 30 0. 63 0. 6 8
12 RUBBER Sc MISC PLASTIC PRODUCTS 0. 11 - 0 .  41 -0 .  88 -0 .  90 - 1 .  11 - 1 .  28 - 1 .  77 - 2 .  17 -2 .  47 - 2 .  90
13 LEATHER AND LEATHER PRODUCTS 0. 02 0. 03 0. 04 0. 04 0. 04 0. 04 0. 0 6 0. 09 0. 11 0. 14

DURABLES 2. 33 2. 09 3. 06 3. 53 4. 02 4. 77 7. 39 9. 13 13. 03 29. 73
14 LUMBER Sc WOOD PRODUCTS# EX FURN 0. 92 0. 98 1. 51 1. 85 1. 82 1. 76 2. 10 3. 03 3. 34 4. 22
15 FURNITURE AND FIXTURES 0. 12 0. 07 0. 12 0. 11 0. 06 0. 08 0. 0 3 0. 04 - 0 .  01 -0 .  07
16 STONE* CLAY. Sc GLASS PRODUCTS 0. 16 0. 08 0. 25 0. 32 0. 26 0. 16 0. 0 3 0. 03 0. 02 0. 04
17 PRIMARY METAL INDUSTRIES 0. 02 - 0 .  01 - 0 .  02 -0 .  01 0. 00 0. 01 0. 0 0 0 . 03 0. 03 0. 01
IS  METAL PRODUCTS 0. 26 0. 25 0. 25 0. 16 0. 11 0. 08 0. 0 7 0. 12 0 . 11 0. 12
19 TRANS EQ + ORD EX MOTOR VEH 0. 03 0. 05 0. 07 0. 07 0. 13 0. 2 0 0. 2 6 0. 24 0. 40 1. 58
2 0  MACHINERY. EXCEPT ELECTRICAL 0. 37 0. 19 0. 25 0. 25 0. 27 0. 24 0. 15 0. 24 0. 27 0. 2 9
21 ELECTRICAL MACHINERY 0. 08 0. 03 0. 03 0. 05 0. 04 0. 00 - 0 .  0 4 - 0 .  04 - 0 .  11 - 0 .  2 5
22  MOTOR VEHICLES AND EQUIPMENT 0. 01 - 0 .  01 -0 .  02 -0 .  02 - 0 .  01 - 0 .  02 - 0 .  0 4 - 0 .  05 - 0 .  03 -0 .  03
23  INSTRUMENTS AND RELATED PROD. 0. 08 0. 08 0. 09 0. 10 0. 10 0. 11 0. 13 0. 27 0. 32 0. 37
24  MISC. MANUFACTURING IND. 0. 30 0. 39 0. 53 0. 65 1. 22 2. 15 4. 68 5. 22 6. 52 23. 45

TRANSPORTATION 3. 89 6. 34 7. 66 9. 07 9. 99 10. 73 12. 52 14. 73 16. 74 20. 85
25  RAILROADS
26  A IR  TRANSPORTATION 0. 01 0. 01 0. 01 0. 02 0. 02 0 . 0 2 0. 02 O. 02 0. 03 0. 03
27  TRUCKING AND OTHER TRANSPORT 3. 88 6. 32 7. 65 9. 05 9. 98 10. 71 , 12. 50 14. 70 16. 71 20. 82

28  COMMUNICATIONS 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 01 0. 01 0. 01 0. 00

30  ELECTRIC . GAS. AND SANITARY 0. 60 0. 90 0. 84 0. 98 1. 03 1. 28 1. 6 9 2. 01 2. 38 3. 65

31 WHOLESALE AND RETAIL TRADE 26. 32 27 . 39 23. 79 30. 01 31 . 69 33. 90 39. 65 44 . 37 33. 03 65. 27

F IN . INSUR* REAL ESTATE 10. 36 12. 39 26. 16 47. 91 62 . 81 74. 69 120. 35 190. 93 262. 38 401. 90
32 F IN A N C IA L  Sc INSURANCE SERVICES 5. 82 5. 24 5. 71 6. 29 6. 69 7. 01 12. 12 18. 23 20. 41 22. 90
33  REAL ESTATE Sc COMBINATIONS OFF 4. S4 7. 13 20. 45 41. 62 36. 12 67. 68 108. 43 172. 30 241. 97 379. 00

SERVICES 50. 94 59. 83 66. 30 77. 30 82 . 43 87. 30 103. 17 128. 30 143. 35 167. 86
34  HOTELS S< REPAIR (NOT AUTO) 5. 96 6. 92 8. 13 9. 88 10. 17 10. 68 12. 98 15. 81 17. 44 21. 69
35  MISC. BUSINESS SERVICES 24. 21 31 . 10 34. 06 39. 46 43 . 74 47. 44 55. 43 68 . 47 79. 16 96. 18
36  AUTO REPAIR 2. 78 3. 49 3. 99 4. 37 4. 99 3. 39 6. 49 7. 90 9. 32 12. 93
37  MOTION PICTURES Sc AMUSEMENTS 0. 47 0. 58 0. 79 0. 68 0. 33 0. 74 0. 80 1. 33 1. 17 1. 07
38  MEDICAL Sc EDUCATIONAL SERVICES 17. 33 17. 73 19. 33 22. 92 23 . 01 23 . 0 3 27. 4 3 34. 78 36. 46 33. 99

46 REST OF THE WORLD



BASE RUN TABLE V I -2 0 . NET INTEREST PAYMENTS BY INDUSTRY, B ILLIO N *

1980 1982 1983

ALL INDUSTRIES 179. 82 29 4 . 9 0 285. 24

1 FARM Sc AGRICULTURAL SERVICES 13. 78 19. 19 IB . 71

MINERALS 1. 85 4. 40 5. 51
3  CRUDE PETROL. Sc NAT. GAS 0. 94 3. 0 9 4. 00
3 M ININO 0. 91 1. 36 1. 51

4 CONTRACT CONSTRUCTION 3. 08 2. 94 4. 16

NON-DURABLES 8. 42 19. 72 16. 94
9 FOOD Sc TOBACCO 1. 89 3. 7 3 4. 34
6  T E X T ILE  M IL L  PRODUCTS 0. 50 0. 61 0. 71
7 APPAREL AND REbATED PRODUCTS 0. 42 0. 96 1. 33
8  PAPER AND A LL IE D  PRODUCTS 0. 76 1. 54 1. 52
9  PR IN TIN G  AND PUBLISHING 0. 13 0. 58 0. 80

10 CHEMICAL AND ALLIED  PRODUCTS 2. 00 3. 8 0 4. 04
11 PETROLEUM AND RELATED INDUSTRI 2. 12 3. 30 2. 74
12 RUBBER Sc MISC PLASTIC PRODUCTS 0. 51 1. 0 0 1. 24
13 LEATHER AND LEATHER PRODUCTS 0. 09 0. 2 0 0. 21

DURABLES 9. 08 16. 68 20. 11
14 LUMBER Sc WOOD PRODUCTS. EX FURN 0. 73 1. 0 4 1. 34
19 FURNITURE AND FIXTURES 0. 16 0. 25 0. 32
16 STONE, CLAY, Sc GLASS PRODUCTS 0. 48 0. 9 0 1. 0 9
17 PRIMARY METAL INDUSTRIES 2. 45 4. 23 5. 77
18 METAL PRODUCTS 0. 89 1. 61 1. 94
19 TRANS EQ + ORD EX MOTOR VEH 0. 29 0. 62 0. 94
20  MACHINERY. EXCEPT ELECTRICAL 0. 83 3. 11 3. 60
21 ELECTRICAL MACHINERY 1. 12 2. 24 2. 32
2 2  MOTOR VEHICLES AND EQUIPMENT 1. 53 1. 56 1. 48
2 3  INSTRUMENTS AND RELATED PROD. 0. 14 0 . 31 0. 41
24  MISC. MANUFACTURING IND. 0. 49 0. 80 0. 90

TRANSPORTATION 4. 14 5. 43 6. 10
2 5  RAILROADS 1. 11 0. 81 0. 77
26  A IR  TRANSPORTATION 0. 78 1. 21 1. 41
2 7  TRUCKING AND OTHER TRANSPORT . 2. 29 3. 41 3. 92

2 8  COMMUNICATIONS 9. 27 9. 57 12. 93

30  ELECTRIC , GAS. AND SANITARY 14. 53 18. 2 3 22. 97

31 WHOLESALE AND R ETAIL TRADE 8. 94 15. 7 3 17. 62

F IN . INSUR. REAL ESTATE 86. 80 116. 81 121. 97
32 F IN A N C IA L  Sc INSURANCE SERVICES -3 1 . 63 -2 6 .  6 2 -2 7 . 90
33  REAL ESTATE Sc COMBINATIONS OFF 118. 43 143. 43 149. 87

SERVICES 6. 39 13. 30 16. 97
34 HOTELS Sc REPAIR (NOT AUTO) 2. 91 3. 82 4. 90
39  MISC. BUSINESS SERVICES 1. 49 2. 41 2. 89
36  AUTO REPAIR 0. 95 1. 39 1. 68
37 MOTION PICTURES Sc AMUSEMENTS 0. 63 0. 93 1. 10
38  MEDICAL Sc EDUCATIONAL SERVICES 0. 78 4. 76 6. 00

46  REST OF THE WORLD 18. 58 20 . 89 22. 04

1984 1985 19B6 1988 1990 1992 1995

306. 71 329. 26 352. 93 403. 64 458 . 49 516. 82 611. 07

19. 20 21 . 08 20 . 89 20. 79 21 . 28 22 . 56 29. 05

5. 70  
4. 10 
1. 60

5. 30 
3. 71 
1. 59

5. 31 
3. 42  
1. 89

6. 30 
3. 98 
2. 31

7 . 37 
4. 63 
2 . 73

9. 32  
6. 05  
3. 2 6

13. B3 
9. 70  
4. 14

3. 4 8 4. 36 4. 13 9. 30 5. 90 6. 59 B. 57

17. 2B 
4. 81
0. 69
1. 40
1. 24  
0. 86  
3. 96
2. 79  
1. 33  
0. 21

18. 8 8  
5. 35  
0. 81 
1. 49  
1. 18 
0. 81 
4. 21 
3. 31 
1. 51 
0. 21

21 . 75 
5. 97 
1. 18 
1. 52 
1. 34
0. 92 
4. 77 
4. 16
1. 67  
0. 21

28. 27 
6. 89  
2. 29  
2. 10 
1. 76
1. 59 
9. 61 
9. 72
2. 06 
0. 24

33 . 36  
7. 44  
2 . 54 
2 . 54 
2. 00  
2 . 07
6. 76
7. 40 
2 . 43  
0. 19

37. 57 
6. 83
2. 54
3. 05  
2 . 31 
2. 56 
8. 2 0  
9. 03  
2. 91 
0. 14

36. 65  
0. 0 0
2. 84  
4. 06
3. 56 
3. 4 5  
8. 73

11. 14 
3. 81 
0. 05

26. 22
1. 46
0. 37
1. 12 
6. 43
2. 4 8  
0. 85  
4. 21
3. 18
4. 56
0. 50
1. 04

31. 86  
1. 50
0. 41
1. 32
6. 89
2. 97  
1. 00  
4. 71 
4. 03
7. 36
0. 51
1. 17

39. 41 
1. 69
0. 44
1. 99 
7. 34 
3. 52 
0. 78 
9. 79  
9. 11 
7. 59
0. 39
1. 26

43 . 98
1. 97 
0. 60
2. 07  
9. 06  
4. 57 
0. 79 
8. 28  
8. 00  
6. 81
0. 56
1. 28

55. 65  
2. 36  
0. 73  
2. 2B

10. 72  
5. 47  
0 . 66

10. 02  
9. 95

11. 36
0 . 70
1. 41

64 . 12 
2. 70  
0. 87  
2. 64

12. 14 
6. 52 
0. 57

11. 79  
11. 40
13. 07

0. 74
1. 6 9

76 . 58 
3. 38  
1. 14 
3. 45  

15. 68  
8. 37  
0. 04  

15. 26
13. 35
14. 51 

0. 85  
0. 56

5. 91
0. 24
1. 53 
4. 14

6. 24
0. 13
1. 66  
4. 46

6. 91 
0. 08  
1. 70  
4. 73

7. 35
0. 07
1. 92 
5. 36

8. 32  
0 . 06  
2. 19 
6. 07

9. 42  
0. 05  
2 . 53 
6. 84

11. 26  
0. 02  
3. 20  
8. 05

13. 84 14. 42 14. 19 15. 98 18. 98 21. 86 27. 71

23. 80 26 . 75 26. 02 27. 64 30 . 07 33. 18 38. 89

2 1 .2 8 22 . 80 26 . 21 31. 69 37 . 62 44 . 36 55. 29

129. 40  
-2 8 .  68  
158. 09

134. 04 
-3 0 .  93  
164. 97

146. 21 
-3 2 .  33  
178. 54

164. 23 
-4 0 .  43 
204. 66

181, 65  
-5 0 .  14 
231 . 79

203. 03  
-9 4 .  40  
257. 43

237. 32 
-6 0 . 66  
297. 9B

17. 41 
4. 97 
3. 22  
1. 74  
1. 12 
6. 75

19. 19 
5. 21 
3. 60  
1. 89  
1. 10 
7. 40

20. 89 
5. 71 
3. 96  
2. 09 
1. 10 
8. 02

24. 32 
6. 70 
4. 01 
2. 37 
1. 16 
9. 29

28 . 15 
7. 68  
5. 83  
2. 73  
1. 23  

10. 67

32. 61 
8. 92  
7. 01 
3. 12 
1. 36  

12. 19

40. 62  
11. 37 

9. 03  
3. 79  
1. 74  

14. 6 9

23. 20 24 . 35 29. 31 27. 81 30. 12 32. 2 0 39. 31

■
3.

^0



BASE RUN TABLE V I-2 1 .  CORPORATE CAPITAL CONSUMPTION ALLOWANCE, B ILL IO N  *

19B0 1982 19B3 19B4 19B5 19B6 1988 1990 1992 1995

A LL INDU STR IES 158. 26 1 6 8 .1 4 179. 74 189. 2 8 2 0 4 . 34 2 2 0 . 44 2 9 4 . 6 6 2 9 4 . 7 0 3 4 5 . 64 4 2 9 . 04

1 FARM *  AGRICULTURAL SERVICES 2. 30 2. 39 2. 6 5 2. 8 9 3. 2 3 3. 53 4. 01 4. 7 3 5 50 7. 2 5

M INERAL8 15. 25 13. 61 13. 3 8 13. 3 3 13. 50 13. 78 19. 19 17. 79 21 . 0 7 28 . 53
2  CRUDE PETROL. It NAT. OAS 11. 61 9. 78 9. 3 7 9 . 07 8 . 9 3 8 . 81 9. 19 10. 50 12. 18 16. 8 8
3  M IN IN G 3. 64 3. 8 3 4. 01 4. 2 9 4. 57 4. 9 7 9. 9 9 7. 2 9 8. 8 9 11. 6 9

4  CONTRACT CONSTRUCTION 4. 06 4. 9 2 5. 11 6. 17 7 . 91 8. 8 2 10. 7 6 11. 8 0 13. 59 19. 87

NON-DURABLES 2 4 . 15 27 . 8 9 28 . 50 30 . 0 9 31 . 8 0 33 . 4 9 36 . 3 7 40 . 3 5 44 . 9 5 92. 17
5 FOOD It TOBACCO 5. 49 6. 47 6. 9 4 7. 6 3 8 . 2 6 8 . 9 3 10. 2 9 11. 6 3 12. 9 2 19. 93
6  T E X T IL E  M IL L  PRODUCTS 1. 19 1. 19 1. 19 1. 37 1. 6 0 1. 8 6 2. 13 2. 3 5 2. 56 2 . 6 2
7  APPAREL AND RELATED PRODUCTS 0. 35 0 . 41 0. 4 3 0 . 48 0. 92 0. 96 0. 6 2 0. 71 0. 81 0 . 8 9
8  PAPER AND A L L IE D  PRODUCTS 3. 23 3 . 3 8 3. 3 3 3. 40 3 . 90 3 . 64 3 .9 6 4. 2 4 4. 58 4. 9 8
9  P R IN T IN G  AND P U B LIS H IN O 1. 57 2. 01 2. 11 2. 3 0 2. 99 2 . 81 3. 2 4 3. 7 2 4. 2 5 4. 7 9

10 CHEMICAL AND A L L IE D  PRODUCTS 6. 55 7. 8 0 8. 0 2 8 . 39 8. 7 8 9. 10 9. 9 3 10. 4 2 11. 55 13. 41
11 PETROLEUM AND RELATED INDUSTRI 4. 85 9. 99 5. 44 9. 34 9. 2 8 9. 17 9. 12 5. 58 6. 3 5 7. 81
12 RUBBER l< M ISC P LA S T IC  PRODUCTS 0. 89 0. 9 9 0. 9 8 1. 10 1. 2 3 1. 2 9 1. 4 3 1. 6 2 1. 8 6 2 . 0 6
13 LEATHER AND LEATHER PRODUCTS 0. 03 0 . 0 9 0. 0 6 0 . 07 0 . 0 8 0 . 0 9 0. 0 8 0. 0 8 0. 0 8 0. 0 8

DURABLES 33 . 33 37 . 21 39 . 3 5 43 . 44 4 7 . 99 92 . 38 99. 9 8 68 . 8 8 82 . 0 3 98 . 92
14 LUMBER It WOOD PRODUCTS. EX FURN 2. 14 2 . 36 2. 6 9 3 . 10 3. 98 4. 0 7 4. 8 6 5. 41 6. 31 7 . 6 0
15 FURNITURE AND FIXTUR ES 0. 33 0 . 3 2 0. 31 0 . 34 0 . 3 6 0 . 3 9 0. 4 0 0 . 4 3 0. 4 7 0 . 44
16  STONE* CLAY. It GLASS PRODUCTS 1. 87 1. 77 1. 8 9 2 . 0 8 2. 31 2 . 93 2. 8 7 3. 0 8 3. 3 8 3. 67
17 PRIMARY METAL INDU STR IES 3. 88 4. 0 3 4. 0 9 4. 0 9 4. 2 2 4 . 4 3 4. 7 8 5. 0 7 5. 3 2 9. 96
IB  METAL PR0DUCT8 2. 82 2 . 7 4 2. 8 0 3. 0 6 3. 41 3. 6 8 4. 17 4. 7 2 5. 4 2 6. 14
19 TRANS EQ *  ORD EX MOTOR VEH 1. 22 1. 64 1 .9 0 2 . 19 2. 37 2. 6 0 2. 9 9 3. 93 4. 13 9. 11
2 0  MACHINERY, EXCEPT ELECTRICAL 7. 03 8 . 18 8. 4 9 9 . 0 2 9 . 7 3 10. 6 2 12. 3 3 13. 8 8 16. 38 19. 91
21 ELECTR IC AL MACHINERY 5. 61 7. 7 6 8. 4 8 9. 93 11. 2 9 12. 9 9 16. 6 2 21 . 4 6 2 9 . 0 2 41 . 6 9
2 2  MOTOR VEHICLES AND EQUIPMENT 7. 30 7 . 2 0 7. 97 8. 2 6 8 . 7 4 9. 2 3 8. 8 3 8. 8 8 8. 67 9. 7 0
2 3  INSTRUMENTS AND RELATED PROD. 0 . 20 0 . 2 9 0. 2 9 0. 33 0 . 3 6 0 . 3 9 0. 4 3 0 . 4 3 0. 4 5 0. 4 3
2 4  MISC. MANUFACTURING IND. 0 . 9 3 0 . 9 2 0. 9 6 1. 0 8 1. 2 9 1. 4 4 1 .7 0 1. 9 9 2. 4 9 3. 11

TRANSPORTATION 9. 59 8. 6 0 8. 98 8 . 79 9 . 01 9 . 96 10. 8 0 12. 18 13. 8 6 16. 42
2 9  RAILROADS 1. 82 1. 9 9 2. 01 2 . 0 8 2. 14 2 . 2 4 2. 4 7 2. 6 6 2. 9 0 3. 2 9
2 6  A IR  TRANSPORTATION 2. 96 2. 9 2 3. 0 2 3  14 3 . 16 3 . 3 6 3. 6 4 4. 0 9 4. 61 9. 4 3
2 7  TRUCKING ANO OTHER TRANSPORT 4. 81 3 . 7 3 3. 96 3 . 97 3 . 71 3 . 9 9 4 .6 9 9. 4 3 6. 3 5 7. 7 4

2 8  COMMUNICATIONS 13. 7 0 19. 10 16. 14 17. 4 2 18. 8 6 20 . 3 9 2 9 . 0 6 30 . 7 2 38 . 0 6 90. 6 8

3 0  ELE C TR IC . GAS. AND SANITARY 13. 32 11. 31 11. 3 9 11. 7 4 12. 10 12. 2 9 12. 6 7 13. 96 14. 16 1 9 .9 2

31 WHOLESALE AND R E T A IL  TRADE 2 0 . 0 8 21 . 4 4 2 2 . 97 2 9 . 18 2 7 . 7 6 30 . 3 9 36 . 7 2 43 . 58 51. 54 63 . 2 0

F IN . INSUR, REAL ESTATE 10. 46 12. 34 13. 27 14. 4 9 19. 6 8 17. 0 9 20 . 9 9 24 . 34 29 . 10 36 . 33
3 2  F IN A N C IA L  It INBURANCE SERVICES 6. 98 8 . 42 9. 16 10. 0 7 10. 9 8 12. 10 19. 19 18. 96 22 . 8 6 2 9 . 6 0
3 3  REAL ESTATE It COMBINATIONS OFF 3. 48 3 . 91 4. 11 4. 3 9 4. 6 9 4 . 9 8 9. 4 0 9. 7 8 6. 2 4 6. 7 3

SERVICES 12. 01 13. 37 14. 4 3 19. 8 2 17. 3 0 18. 8 2 22 . 95 26 . 7 9 31 . 7 9 39 . 7 9
3 4  HOTELS It REPAIR (NOT AUTO) 1 8 6 1. 9 0 1. 96 2 . 0 7 2. 2 0 2 . 34 2. 6 8 3. 0 0 3. 34 3. 7 9
3 5  MISC. BUSINESS SERVICES 4. 66 9. 4 2 6. 0 3 6. 7 9 7 . 6 8 8. 6 6 1 1 .0 4 13. 90 16. 53 21 . 11
3 6  AUTO REPAIR 2. 77 3. 11 3. 3 0 3. 96 3. 7 7 3. 97 4. 96 9. 2 7 6. 0 8 7. 2 0
3 7  MOTION PICTURES It AMUSEMENTS 1 47 1. 64 1. 76 1. 91 2. 0 9 2. 17 2. 3 7 2. 81 3. 3 8 4. 99
3 8  MEDICAL It EDUCATIONAL SERVICES 1. 25 1. 3 0 1. 3 9 1. 90 1. 6 0 1. 67 1. 9 0 2. 17 2. 4 7 3 . 0 6
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BASE RUN TABLE V I-2 2 .  NONCORPORATE CAPITAL CONSUMPTION ALLOWANCE, B ILL IO N

•
ALL INDUSTRIES

1980 

69. 98

1982 

76. 02

1983 

80. 48

1984 

86. 75

1985 

94. 25

1986 

101. 54

1988 

114. 32

1990 

127. 82

1992 

143. 96

1995 

16B. 99

1 FARM & AGRICULTURAL SERVICES 10. 31 10. 73 11. 89 12. 96 14. 50 13. 84 17. 98 21. 22 24. 65 32. 50

MINERALS 2 37 2. 10 2. 06 2. 04 2. 06 2. 10 2. 29 2. 68 3. 17 4. 30
2 CRUDE PETROL. St NAT. GAB 1. 89 1. 39 1. 32 1. 48 1. 45 1. 43 1. 49 1. 71 1. 98 2. 75
3 MINING 0. 49 0. 31 0. 53 0. 57 0. 61 0. 66 0. BO 0. 97 1. 19 1. 35

4 CONTRACT CONSTRUCTION 2. 19 2. 66 2. 76 3. 33 4. 05 4. 76 3. 80 6. 36 7. 33 8. 56

NON-DURABLES 0. 48 0. 39 0. 62 0. 66 0. 72 0. 78 0. 86 0. 97 1. 10 1. 25
5 FOOD b TOBACCO 0. 06 0. 07 0. 08 0. 08 0. 09 0. 10 0. 11 0. 13 0. 14 0. 17
6 TEXTILE M ILL PRODUCTS 0. 01 0. 01 0 .01 0. 01 0. 01 0. 01 0. 01 0. 02 0. 02 0. 02
7 APPAREL AND RELATED PRODUCTS 0. 04 0. 04 0. 04 0. 05 0. 05 0. 06 0. 06 0. 07 0. OB 0. 09
B
9

PAPER AND ALLIED PRODUCTS 
PRINTING AND PUBLISHING 0. 19 0. 23 0. 26 0. 29 0. 32 0. 33 0. 40 0. 46 0. 53 0. 59

10 CHEMICAL ANO ALLIED PRODUCTS 0. 18 0. 22 0. 22 0. 23 0. 25 0. 26 0. 27 0. 29 0. 32 0. 3B
11
12
13

PETROLEUM AND RELATED 1NDUSTRI 
RUBBER St hiSC PLASTIC PRODUCTS 
LEATHER AND LEATHER PRODUCTS 0. 00 0. 00 0 .0 0 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

DURABLES 0. 85 0. 92 1 .00 1. 14 1. 29 1. 46 1. 72 1. 95 2. 30 2. 79
14 LUMBER & WOOD PRODUCTS. EX FURN 0. 44 0. 49 0. 54 0. 64 0. 74 0. 84 1. 00 1. 11 1. 30 1. 56
15 FURNITURE AND FIXTURES 0. 02 0. 02 0. 02 0. 02 0. 02 0. 02 0. 02 0. 03 0. 03 0. 03
16 STONE, CLAY. St GLASS PRODUCTS 0. 06 0. 06 0. 06 0. 07 0. 08 0. 08 0. 10 0. 10 0. 11 0. 12
17 PRIMARY METAL INDUSTRIES 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01
IB METAL PRODUCTS 0. 04 0. 04 0. 04 0. 04 0. 04 0. 05 0. 03 0. 06 0. 07 0. OB
19 TRANS EO + ORD EX MOTOR VEH 0. 00 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 02
20 MACHINERY. EXCEPT ELECTRICAL 0. 11 0. 13 0. 13 0. 14 0. 13 0. 17 0. 20 0. 22 0. 26 0. 31
21 ELECTRICAL MACHINERY 0. 02 0. 03 0. 03 0. 04 0. 03 0. 05 0. 07 0. 09 0. 12 0. 17
22
23
24

MOTOR VEHICLES AND EQUIPMENT 
INSTRUMENTS AND RELATED PROD. 
MISC. MANUFACTURING IND. 0. 14 0. 14 0. 15 0. 17 0. 20 0. 23 0. 27 0. 31 0. 39 0. 49

TRANSPORTATION 2. 69 2. 10 2. 00 2. 02 2. 09 2. 23 2. 64 3. 06 3. 57 4. 35
25
26

RAILROADS
AIR TRANSPORTATION 0. 03 0. 03 0. 05 0. 05 0. 05 0. 05 0. 06 0. 06 0. 07 0. OB

27 TRUCKING ANO OTHER TRANBPORT 2. 65 2. 06 1 .96 1 97 2. 04 2. 18 2. 38 2. 99 3. 49 4 .2 6

28 COMMUNICATIONS 0. 16 0. 18 0. 19 0. 21 0. 23 0. 25 0. 30 0. 37 0. 46 0. 61

30 ELECTRIC. GAB. AND BAN1TARY 0. 32 0. 28 0. 28 0. 29 0. 30 O. 30 0. 31 0. 33 0. 35 0. 39

31 WHOLESALE AND RETAIL TRADE 3. 80 4. 06 4. 35 4. 76 3. 23 5. 74 6. 93 8. 25 9. 75 11.96

FIN . INBUR, REAL ESTATE * 38. 73 43. 32 45. 74 48 80 32. 18 55. 45 60. 18 64. 48 69. 70 75. 27
32 FINANCIAL & INSURANCE SERVICES 0. 21 0. 26 0. 28 0. 31 0. 33 0. 37 0. 46 0. 57 0. 70 0. 90
33 REAL ESTATE Si COMBINATIONS OFF 38. 51 43. 26 45. 46 48. 49 31. 84 53. OB 39. 72 63. 92 69. 01 74. 37

SERVICES 8. 06 8. 89 9. 60 10. 34 11. 58 12. 63 13. 28 18. 15 21. 59 27. 01
34 HOTELS & REPAIR(NOT AUTO) 2. 09 2. 13 2. 20 2. 32 2. 47 2. 62 3. 00 3. 36 3. 74 4. 25
33 MISC. BUSINESS SERVICE8 3. 60 4. 19 4. 65 3. 24 3. 93 6. 69 8. 52 10. 42 12. 76 16. 29
36 AUTO REPAIR 0. 54 0. 61 0. 64 0. 69 0. 74 0. 78 0. 89 1. 03 1. 19 1. 40
37 MOTION PICTURES Sc AMUSEMENTS 0. 82 0. 92 0. 98 1. 06 1. 15 1. 21 1 .32 I.  57 1. 89 2. 57
38 MEDICAL t. EDUCATIONAL SERVICES 1. 01 1. 06 1. 13 1. 22 1. 30 1. 36 1. 34 1. 76 2. 01 2. 49
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BASE RUN TABLE V I-2 3 . BUSINESS TRANSFER PAYMENTS, B ILL IO N  *

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995

ALL INDUSTRIES 10. 45 13. 62 14. 84 15. 99 17. 83 19. 90 23. 07 26. 51 31. 27 42. 31

1 FARM Sc AGR ICULTURAL SERVICES 0. 01 0. 01 0. 02 0. 02 0. 02 0. 02 0. 02 0. 03 0. 03 0. 04

MINERALS 0 OS 0. 12 0. 14 0. 15 0. 16 0. 19 0. 22 0. 23 0. 28 0. 40
2 CRUDE PETROL. *  NAT. GAS 0. 03 0. 03 0. 04 0. 04 0. 05 0. 06 0. 08 0. 09 0. 11 0. 17
3 MINING 0. 05 0. 09 0. 10 0. 10 0. 11 0. 13 0. 14 0. 14 0. 17 0. 23

4 CONTRACT CONSTRUCTION 0. 91 1. 28 1. 42 1. 61 1. 77 1. 97 2. 43 2. 94 3. 53 4. 70

NON-DURABLES 0. 79 0. 96 1. 16 1. 43 1. 99 1. 63 2. 01 2. 55 2. 94 3. 39
5 FOOD & TOBACCO 0. 26 0. 25 0. 30 0. 38 0. 40 0. 40 0. 91 0. 68 0. 77 0. 83
6 TEXTILE M ILL PRODUCTS 0. 04 0. 06 0. 08 0. 10 0. 11 0. 12 0. 19 0. 19 0. 23 0. 29
7 APPAREL ANO RELATED PRODUCTS 0. 05 0. 06 0. 07 0. 08 0. 09 0. 10 0. 11 0. 13 0. 16 0. 22
8 PAPER AND ALLIED PRODUCTS 0. 05 0. 02 0. 02 0. 03 0. 03 0. 03 0. 04 0. 04 0. 05 0. 09
9 PRINTING AND PUBLISHING 0. 12 0. 18 0. 21 0. 24 0. 26 0. 28 0. 34 0. 42 0. 50 0. 63

10 CHEMICAL ANO ALLIED PRODUCTS 0. 10 0. 15 0. 23 0. 33 0. 36 0. 37 0. 46 0. 64 0. 71 0. 69
11 PETROLEUM AND RELATED INDU8TRI 0. 13 0. 19 0. 20 0. 21 0. 23 0. 27 0. 31 0. 33 0. 40 0. 60
12 RUBBER & MISC PLASTIC PRODUCTS 0. 03 0. 04 0. 04 0. 05 0. 09 0. 06 0. 07 0. 08 0. 10 0. 13
13 LEATHER ANO LEATHER PRODUCTS 0. 01 0. 01 0. 01 0. 02 0. 02 0. 02 0. 02 0. 03 0. 03 0. 02

DURABLES 0. 78 0. 88 0. 98 1. 11 1. 22 1. 32 1. 98 1. 91 2. 24 2. 83
14 LUMBER & WOOD PRODUCTS.EX FURN 0. 09 0. 14 0. 13 0. 12 0. 14 0. 18 0. 20 0. 20 0. 26 0. 49
15 FURNITURE AND FIXTURES 0. 02 0. 02 0. 03 0. 04 0. 04 0. 04 0. 09 0. 06 0. 07 0. 09
16 STONE* CLAY. & GLASS PRODUCTS 0. 05 0. 07 0. 08 0. 09 0. 10 0. 11 0. 13 0. 16 0. 18 0. 23
17 PRIMARY METAL INDUSTRIES 0. 05 0. 01 0. 01 0. 01 0. 01 0. 01 0. 01 0. 02 0. 02 0. 00
18 METAL PRODUCTS 0. 09 0. 12 0. 13 0. 13 0. 19 0. 16 0. 19 0. 21 0. 25 0. 39
19 TRANS EQ + ORD EX MOTOR VEH 0. 07 0. 08 0. 09 0. 11 0. 12 0. 12 0. 19 0. 20 0. 22 0. 29
20 MACHINERY. EXCEPT ELECTRICAL 0. 13 0. 16 0. 19 0. 21 0. 23 0. 25 0. 30 0. 36 0. 43 0. 54
21 ELECTRICAL MACHINERY 0. 09 0. 11 0. 12 0. 15 0. 16 0. 17 0. 21 0. 26 0. 31 0. 37
22 MOTOR VEHICLES AND EQUIPMENT 0. 12 0. 10 0. 13 0. 15 0. 16 0. 16 0. 21 0. 28 0. 31 0. 33
23 INSTRUMENTS ANO RELATED PROD. 0. 03 0. 04 0. 05 0. 06 0. 06 0. 06 0. 07 0. 10 0. 11 0. 11
24 MISC. MANUFACTURING IND. 0. 03 0. 03 0. 03 0. 04 0. 04 0. 09 0. 09 0. 06 0. 07 0. 09

TRANSPORTATION 0. 59 0. 07 0. 08 0. 16 0. 10 0. 11 0. 13 1. 03 0. 93 0. 29
25 RAILROADS 0. 05 0. 07 0. 08 0. 09 0. 10 0. 11 0. 13 0. 14 0. 17 0. 23
26 AIR TRANSPORTATION 0. 00 0. 00 0. 00 0. 01 0. 01 0. 01 0. 01 0. 01 0. 02 0. 01
27 TRUCKING ANO OTHER TRANSPORT 0. 54 0. 00 0. 00 0. 06 0. 00 0. 00 0. 00 0. 87 0. 74 0. OO

28 COMMUNICATIONS 0. 22 0. 30 0. 34 0. 39 0. 44 0. 49 0. 60 0. 73 0. 88 1. 18

30 ELECTRIC. GAS. AND SANITARY 0. 22 0. 29 0. 31 0. 33 0. 37 0. 41 0. 47 0. 53 0. 63 0. 88

31 WHOLESALE AND RETAIL TRADE 2 81 9. 32 5. 87 6. 19 7. 03 7. 88 8. 86 9. 50 11. 40 16.34

F IN . INSUR. REAL ESTATE 2 20 2. 43 2. 56 2. 65 2. 97 3. 34 3. 76 3. 99 4. 73 6. 70
32 FINANCIAL & INSURANCE SERVICES 1. 49 1. 81 1. 85 1. 82 2. 04 2. 35 2. 59 2. 59 3. 09 4. 75
33 REAL ESTATE & COMBINATIONS OFF 0. 71 0. 63 0. 71 0. 83 0. 93 1. 00 1. 18 1. 40 1. 64 1. 99

SERVICES 1. 83 1. 99 1. 95 1. 96 2. 19 2. 54 2. 97 3. 08 3. 69 9. 61
34 HOTELS & REPAIR(NOT AUTO) 0. 23 0. 32 0. 36 0. 40 0. 44 0. 49 0. 58 0. 68 0. 81 1 .09
35 MISC. BUSINESS SERVICES 0. 31 0. 37 0. 38 0. 39 0. 44 0. 49 0. 56 0. 61 0. 73 1. 08
36 AUTO REPAIR 0. 17 0. 11 0. 10 0. 06 0. 05 0. 04 0. 02 0. 00 0. 00 0. 06
37 MOTION PICTURES & AMUSEMENTS 0. 06 0. 10 0. 11 0. 12 0. 14 0. 15 0. 18 0. 19 0. 23 0. 39
38 MEDICAL h EOUCATIONAL SERVICES 1. 05 1. 04 1. 00 0. 98 1. 12 1. 36 1. 63 1. 61 1. 92 3 .04
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BASE RUN

A LL INDU STR IES

1 FARM Sc AGRICULTURAL SERVICES
2  CRUDE PETROL. Sc NAT. OAS
3  MINING
4 CONTRACT CONSTRUCTION
5 FOOD Sc TOBACCO
6  T E X T ILE  h I L L  PRODUCTS
7  APPAREL AND RELATED PRODUCTS
6  PAPER AND A L L IE D  PRODUCTS
9  P R IN T IN G  AND P U B LIS H IN G

10 CHEMICAL ANO A L L IE D  PRODUCTS
11 PETROLEUh AND RELATED INDUSTRI
12 RUBBER Sc MISC P LA S T IC  PRODUCTS
13 LEATHER ANO LEATHER PRODUCTS
14 LUMBER it WOOD PRODUCTS, EX FURN
15 FURNITURE AND FIXTUR ES
16 STONE, CLAY, Sc GLASS PRODUCTS
17 PRIMARY METAL INDU STR IES
18 METAL PRODUCTS
19 TRANS EQ + ORD EX MOTOR VEH
2 0  MACHINERY, EXCEPT ELECTRICAL
21 ELE CTR IC AL MACHINERY
2 2  MOTOR VEHICLES AND EQUIPMENT
2 3  INSTRUMENTS AND RELATED PROD.
2 4  MISC. MANUFACTURING IND.
2 5  RAILROADS
2 6  A IR  TRANSPORTATION
2 7  TRUCKING ANO OTHER TRANSPORT
2 8  COMMUNICATIONS
3 0  ELECTRIC , GAS. AND SANITARY
31 WHOLESALE AND R E T A IL  TRADE
3 2  F IN A N C IA L  L INSURANCE SERVICES
3 3  REAL ESTATE Sc COMBINATIONS OFF
3 4  HOTELS Sc REPAIR (NOT AUTO)
3 5  MISC. BUSINESS SERVICE8
3 6  AUTO REPAIR
3 7  MOTION PICTURES Sc AMUSEMENTS 
3B  MEDICAL Sc EDUCATIONAL SERVICES
4 6  REST OF THE WORLD

TABLE V I-2 4 . CORPORATE IVA BY INDUSTRY. B IL L . *

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995

44. 92 -32. 32 - 20. 25 -32. 86 I u >0 24 -44. 45 -42. 54 -46. 00 - 66. 85 -114. 87

- 0. 52 - 0. 25 - 0. 16 - 0. 15 - 0. 45 - 0. SB - 0. 45 - 0. 25 - 0. 77 - 1. 91
- 1. 02 - 0. 68 - 0. 59 - 0. 36 - 0. 36 - 0. 42 - 0. 39 - 0. 30 - 0. 62 - 0. 97
-0. 97 - 2. 09 - 1. 35 - 1. 31 - 1. 63 - 1. 81 - 2. 06 - 1. 63 - 2. 78 -4. 21
- 2. 12 - 1. 14 - 1. 79 - 1. 15 - 1. 89 - 1. 85 - 1. 04 - 1. 52 -3. 41 -7. 39

-0. 42 - 0. 02 - 0. 55 - 0. 21 - 0. 30 - 0. 21 - 0. 13 - 0. 07 - 0. 25 - 0. 78
-0. 55 - 0. 35 - 0. 04 - 0. 26 - 0. 34 - 0. 43 - 0. 28 - 0. 11 - 0. 54 - 1. 26
-0. 48 - 0. 45 - 0. 37 - 0. 21 - 0. 26 - 0. 32 - 0. 34 - 0. 33 - 0. 50 - 0. 87
- 1. 46 - 1. 07 - 0. 19 - 0. 72 - 1. 11 - 1. 41 - 0. 70 - 0. 34 - 1. 99 -4. 24
-0. 14 - 0. 07 - 0. 05 - 0. 03 - 0. 05 - 0. 06 -0. 05 - 0. 04 - 0. 07 - 0. 09
-0. 46 - 0. 32 - 0. 07 - 0. 27 - 0. 39 - 0. 43 - 0. 28 - 0. 20 - 0. 56 - 1. 19
-0. 01 -0. 07 -0. 10 - 0. 05 -0. 07 - 0. 08 - 0. 08 - 0. 08 -0. 11 - 0. 18
-0. 02 -0. 13 -0. 32 - 0. 29 - 0. 27 - 0. 26 -0. 18 - 0. 24 -0. 35 - 0. 69
-0. 18 -0. 07 - 0. 24 - 0. 13 -0. 15 - 0. 16 - 0. 07 - 0. 07 - 0. 14 - 0. 40
-0. 43 -0. 18 - 0. 11 - 0. 19 -0. 23 - 0. 25 -0. 15 - 0. 04 - 0. 32 - 0. 80
-0. 82 - 0. 37 - 0. 90 -0. 76 -0. 87 - 0. 88 - 0. 59 - 0. 54 -0. 94 - 2. 00
- 1. 17 - 0. 46 - 1. 30 - 0. 60 - 0. 93 - 1. 07 - 0. 69 - 0. 46 - 1. 15 - 2. 55
- 2. 48 - 1. 53 - 1. 27 - 1. 66 -3. 04 -3. 65 - 2. 19 -3. 65 -4. 00 -19. 03
-2 94 - 1. 75 - 2. 57 - 1. 56 - 1. 77 - 2. 01 - 1. 61 - 1. 44 - 2. 19 -4. IB
- 1. 64 -0. 54 - 0. 01 - 0. 73 -0. 75 - 0. 81 - 0. 52 - 0. 65 - 0. 93 - 1. 79
-0. 11 -0. 28 - 0. 15 - 0. 24 -0. 23 - 0. 39 -0. 33 - 0. 37 - 0. 37 - 0. 22
-0. 85 -0. 55 - 0. 72 - 0. 43 -0. 45 - 0. 53 - 0. 43 - 0. 63 - 0. 68 - 1. 06
-0. 75 -0. 35 - 0. 60 -0. 45 - 1. 05 - 1. 61 - 1. 66 - 1. 09 - 2. 97 -7. 25
-0. 51 -0. 03 - 0. 44 - 0. 21 -0. 26 - 0. 31 - 0. 05 - 0. 78 -0. 21 - 0. 80
-0. 03 -0. 01 -0. 02 -0. 01 - 0. 01 - 0. 02 - 0. 01 - 0. 00 - 0. 01 - 0. 05
-0. 10 -0. 04 - 0. 10 - 0. 06 - 0. 05 - 0. 06 -0. 04 - 0. 03 - 0. 05 -0. 13
-0. 37 - 0. 10 0. 01 -0. 20 - 0. 09 - 0. 04 - 0. 06 - 0. 12 -0. 17 - 0. 40
-3. 00 - 2. 25 - 0. 86 - 1. 40 - 2. 53 -3. 28 - 2. 82 -4. 00 -4. 79 - 11. 09
20. 47 —16. 48 -4. 87 -18. 54 -18. 96 - 20. 47 -24. 54 -26. 02 -34. 86 -37. 28
-0. 07 - 0. 05 - 0. 04 -0. 05 -0. 03 - 0. 04 - 0. 04 - 0. 07 - 0. 06 - 0. 06
- 0. 15 -0. 12 - 0. 00 -0. 14 - 0. 07 - 0. 08 - 0. 08 -0. 10 -0. 16 - 0. 32
-0. 19 - 0. 15 -0. 08 - 0. 17 - 0. 19 - 0. 19 - 0. 15 - 0. 15 -0. 23 -0. 46
-0. 26 -0. 15 -0. 05 - 0. 15 - 0. 15 - 0. 14 - 0. 12 - 0. 13 -0. IS - 0. 30
-0. 06 - 0. 03 -0. 01 -0. 04 - 0. 04 - 0. 05 -0. 04 -0. 03 -0. 05 - 0. 09
-0. 51 - 0. 34 - 0. 34 - 0. 32 - 0. 34 -0. 52 - 0. 40 - 0. 60 - 0. 61 - 1. 17
- 0. 04 - 0. 02 - 0. 02 - 0. 03 - 0. 03 - 0. 03 - 0. 03 - 0. 03 -0. 03 - 0. 06



BASE RUN TABLE V I-2 5 .  NON-CORPORATE IVA BY INDUSTRY, B IL L . *

ALL INDUSTRIES

I960  

-3 . 68

1982 

-3 . 12

1983 

-1 . 19

1984 

-3 . 31

1989 

-3 . 41

19B6 

-3 . 72

1988 

-4 . 29

1990 

-4 . 41

1992 

-6 . 19

1999

-7 . 90

1
2

FARM 8c AGRICULTURAL SERVICES 
CRUDE PETROL. S' NAT. GAS -0 . 01 -0 . 00 -0 . 00 -0 . 00 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 03 -0 . 08

3 MINING -0 . 02 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02
4 CONTRACT CONSTRUCTION -0 . 19 -0 . 38 -0 . 26 -0 . 29 -0 . 31 -0 . 39 -0 . 40 -0 . 31 -0 . 54 -0 . 82
5 FOOD & TOiiACCO -0 . 02 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02 -0 . 04
6
7
8 
9

TEXTILE M ILL PRODUCTS 
APPAREL AND RELATED PRODUCTS 
PAPER AND ALLIED PRODUCTS 
PRINTING AND PUBLISHING -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02 -0 . 03

10 CHEMICAL AND ALLIED PRODUCTS -0 . 02 -0 . 01 -0 . 00 -0 . 01 -0 . 02 -0 . 03 -0 . 02 -0 . 01 -0 . 07 -0 . 19
11
12
13
14 
19

PETROLEUM AND RELATED INDUSTRI 
RUBBER h MISC PLASTIC PRODUCTS 
LEATHER AND LEATHER PRODUCTS 
LUMBER & WOOD PRODUCTS,EX FURN 
FURNITURE AND FIXTURES -0 . 00 -0 . 00 -0 . 01 -0 . 00 -0 . 00 -0 . 00 -0 . 00 -0 . 00 -0 . 00 -0 . 01

16
17

STONE, CLAY, fc GLASS PRODUCTS 
PRIMARY METAL INDUSTRIES -0 . 01 -0 . 00 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02

IB METAL PRODUCTS -0 . 01 -0 . 00 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 00 -0 . 01 -0 . 02
19 TRANS EQ + ORD EX MOTOR VEH -0 . 02 -0 . 02 -0 . 01 -0 . 02 -0 . 03 -0 . 04 -0 . 02 -0 . 04 -0 . 04 -0 . 18
20 MACHINERY, EXCEPT ELECTRICAL -0 . 03 -0 . 02 -0 . 03 -0 . 02 -0 . 02 -0 . 02 -0 . 02 -0 . 02 -0 . 03 -0 . 06
21 ELECTRICAL MACHINERY -0 . 02 -0 . 01 -0 . 00 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02 -0 . 04
22
23

MOTOR VEHICLES AND EQUIPMENT 
INSTRUMENTS AND RELATED PROD. -0 . 02 -O. 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02

24 MISC. MANUFACTURING IND. -0 . 02 -0 . 01 -0 . 01 -0 . 01 -0 . 03 -0 . 04 -0 . 09 -0 . 03 -0 . 10 -0 . 28
29 
26
27
28
30
31

RAILROADS
AIR TRANSPORTATION
TRUCKING AND OTHER TRANSPORT
COMMUNICATIONS
ELECTRIC, GAS. AND SANITARY
WHOLESALE AND RETAIL TRADE -2 . 83 -2 . 28 -0 . 67 -2 . 96 -2 . 61 -2 . 82 -3 . 38 -3 . 98 -4 . 79 -9 . 11

32 FINANCIAL & INSURANCE SERVICES -0 . 07 -0 . 09 -0 . 04 -0 . 04 -0 . 03 -0 . 03 -0 . 03 -0 . 09 -0 . 04 -0 . 03
33 REAL ESTATE Sc COMBINATIONS OFF -0 . 16 -0 . 14 -0 . 00 -0 . 17 -0 . 09 -0 . 10 -0 . 11 -0 . 14 -0 . 24 -0 . 92
34 HOTELS 8c REPAIR (NOT AUTO) -0 . 11 -0 . 08 -0 . 09 -0 . 10 -0 . 11 -0 . 11 -0 . 08 -0 . 09 -0 . 13 -0 . 26
39 MISC. BUSINESS SERVICES -0 . 03 -0 . 02 -0 .0 1 -0 . 02 -0 . 02 -0 . 02 -0 . 01 -0 . 01 -0 . 02 -0 . 03
36 AUTO REPAIR -0 . 06 -0 . 04 -0 . 01 -0 . 04 -0 . 09 -O. 09 -0 . 04 -0 . 03 -0 . 09 -0 . 10
37 MOTION PICTURES 8< AMUSEMENTS -0 . 02 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02 -0 . 01 -0 . 02 -0 . 02 -0 . 03
38 MEDICAL 8< EDUCATIONAL SERVICES -0 . 01 -0 . 01 -0 . 00 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 01 -0 . 02
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1980 1982 1983 1984 1985 1986 198B 1990 1992 1993

ALL INDUSTRIES -4 .6 1  -4 .9 9  -5 .3 3  - 6 .0 2  -6 .4 6  -6 . 82 - 7 .8 5  -9 .0 6  -1 0 .3 1  -1 2 .0 7

1 FARM & AGRICULTURAL SERVICES -1 .2 0  -1 .3 1  - 1 .4 5  - 1 .5 6  -1 .6 4  - 1 .7 3  -2 .0 1  -2 . 29 -2 .6 0  -3 .1 0

MINERALS
2 CRUDE PETROL. & NAT. GAS
3 MINING

4 CONTRACT CONSTRUCTION

NON-DURABLES
5 FOOD & TOBACCO
6 TEXTILE M ILL PRODUCTS
7 APPAREL ANO RELATED PRODUCTS 
B PAPER AND ALLIED PRODUCTS
9 PRINTING AND PUBLISHING

10 CHEMICAL AND ALLIED PRODUCTS
11 PETROLEUM AND RELATED INDUBTRI
12 RUBBER & MISC PLASTIC PRODUC18
13 LEATHER AND LEATHER PRODUCTS

BASE RUN TABLE V I -2 6 . GOVERNMENT SUBSIDIES TO BUSINESS. B ILL IO N  *

DURABLES -O. 29 -0 . 34 -0 . 39 -0 . 42 -O. 45 -0 . 49 -0 . 58 -0 . 69 -0 . BO -0 .9 5
14 LUMBER & WOOD PRODUCTS. EX FURN
15 FURNITURE AND FIXTURES
16 STONE. CLAY. fc GLASS PRODUCTS
17 PRIMARY METAL INDUSTRIES
18 METAL PRODUCTS
19 TRANS EO ♦ ORD EX MOTOR VEH -O. 29 -0 . 34 -0 . 39 -0 . 42 -O. 45 -0 . 49 -O. 58 -O. 69 -O. 80 -O. 95
20 MACHINERY. EXCEPT ELECTRICAL
21 ELECTRICAL MACHINERY
22 MOTOR VEHICLES AND EQUIPMENT
23 INSTRUMENTS AND RELATED PROD.
24 MISC. MANUFACTURING IND.

TRANSPORTATION
25 RAILROADS
26 AIR TRANSPORTATION
27 TRUCKING ANO OTHER TRANSPORT

28 COMMUNICATIONS
30 ELECTRIC. GAS. AND SANITARY
31 WHOLESALE AND RETAIL TRADE

-1 . 70 
-1 . 30 
-0 . 09 
-O. 30

-1 . 76 
-1 . 33 
- 0. 10 
-0 . 33

-1 . 94 
-1 . 46 
- 0. 12 
-O. 36

-2 . 09 
- I .  57 
-O. 12 
-0 . 39

- 2. 21 
-1 . 65 
-O. 13 
-O. 42

-2 . 32 
-1 . 73 
-O. 14 
-O. 45

-2 . 64 
-1 . 96 
-O. 17 
-0 . 51

-3 . 06 
-2 . 26 
-O. 20 
-O. 60

-3 . 44 
-2 . 53 
-O. 23 
—O. 68

-4 . 01 
-2 . 93 
-0 . 27 
-0 . 81

F IN , INSUR. REAL ESTATE -2 .9 9  -3 .3 0  -3 .6 6  - 4 .0 3  -4 .3 5  -4 .6 1  -5 .3 1  - 6 .1 5  -7 .0 1  -8 .1 6
32 FINANCIAL & INSURANCE SERVICES -0 .1 2  - 0 .1 3  -0 .1 5  -0 .1 6  -0 .1 7  -0 . IB  -0 .2 1  - 0 .2 5  -0 .2 8  -0 .3 3
33 REAL ESTATE & COMBINATIONS OFF -2 .8 6  - 3 .1 7  -3 .5 1  -3 .8 6  -4 .1 8  -4 .4 3  - 5 .1 0  -5 .9 1  - 6 .7 3  -7 . B3

SERVICES
34 HOTELS fc REPAIR(NOT AUTO)
35 MI8C. BUSINE8S SERVICES
36 AUTO REPAIR
37 MOTION PICTURES & AMUSEMENTS
38 MEDICAL *  EDUCATIONAL SERVICES

40 FEDERAL GOVERNMENT ENTERPRISES -1 .3 1  -1 .4 1  -1 .5 5  -1 .7 0  - 1 .8 0  -1 .9 0  - 2 .2 0  -2 .5 5  -2 .8 7  -3 .3 1
41 STATE *  LOCAL GOVT. ENTERPRISES 2 .8 8  3 .1 4  3 .4 6  3 .7 7  3 .9 9  4 .2 3  4 .8 9  5 .6 8  6 .41  7 .4 7
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BASE RUN TABLE V I

1980 1982

ALL INDUSTRIES 2 1 2 . 16 2 4 4 . 4 6

1 FARM 8c AGRICULTURAL SERVICES 2. 90 4. 32
MINERALS 16. 74 39 . 30

2 CRUDE PETROL. 8c NAT. 0A 6 15. 46 38 . 0 6
3 M IN IN G 1. 2 8 1. 2 4

4 CONTRACT CONSTRUCTION 4. 22 6. 31
NON-DURABLES 20 . 94 24 . 64

5 FOOD 8c TOBACCO 9. 69 10. 84
6 T E X T ILE  M IL L  PRODUCTS 0. 54 0. 7 2
7 APPAREL AND RELATED PRODUCTS 0. 28 0. 3 3
8 PAPER AND A L L IE D  PRODUCTS 1. 01 1. 72
9 P R IN T IN G  AND P U B LIS H IN G 0. 61 0. 8 5

10 CHEMICAL AND A L L IE D  PRODUCTS 2. 09 3. 8 5
11 PETROLEUM AND RELATED INDUSTRI 5 37 4. 8 0
12 RUBBER MISC P LA S T IC  PR0DUCT8 1. 2 8 1. 45
13 LEATHER ANO LEATHER PRODUCTS 0. 06 0. 0 7

DURABLES 10 00 11. 62
14 LUMBER 8c MOOD PRODUCTS. EX FURN 0  55 0. 7 3
15 FURNITURE AND FIXTUR ES 0. 19 0. 18
16 STONE. CLAY. 8i OLASS PRODUCTS 0. 69 1. 0 2
17 PRIMARY METAL INDU STR IES 1- 8 7 2. 56
18 METAL PRODUCTS 1. 12 1. 11
19 TRANS EO + ORD EX MOTOR VEH 0. 54 0. 64
2 0 MACHINERY. EXCEPT ELECTRICAL 1. 50 1. 74
21 ELE CTR IC AL MACHINERY 1. 02 1. 0 5
2 2 MOTOR VEHICLES AND EQUIPMENT 1. 9 5 1. 77
2 3 INSTRUMENTS AND RELATED' PROD. 0. 33 0. 39
2 4 MISC. MANUFACTURING IND. 0 . 23 0. 21

TRANSPORTATION 5. 66 4. 9 0
2 5 RAILROADS 0. 77 0. 74
2 6 A IR  TRANSPORTATION 2  48 1. 61
2 7 TRUCKING ANO OTHER TRANSPORT 2  41 2. 3 5

2 6 COMMUNICATIONS 6. 51 7. 07
3 0 ELECTR IC . GA8. AND SANITARY 10. 65 6. 55
31 WHOLESALE AND R E T A IL  TRADE 7 2  63 71 . 0 7

F IN ,  1NSUR. REAL ESTATE 53. 84 57 . 6 3
3 2 F IN A N C IA L  8c INSURANCE SERVICES 7. 71 8 . 2 9
3 3 REAL ESTATE 8c COMBINATIONS OFF 46 . 14 49 . 35

SERVICES 8. 0 7 10. 9 6
34 HOTELS 8c REPAIR (NOT AUTO) 2. 77 4. 14
3 5 M ISC. BUSINES8 SERVICES 1. 2 9 2. 13
3 6 AUTO REPAIR 0. 6 3 1. 15
37 MOTION PICTURES 8c AMUSEMENTS 2. 3 8 2. 6 6
3 8 M EDICAL 8c EOUC AT IO N AL SERVICES 0. 8 0 0 . 8 9
3 9 PRIVATE HOUSEHOLDS

GOVERNMENT 0. 0 0 0 . 0 6
4 0 FED. GOV'T ENTERPRISES 0. 0 0 0. 0 6
41 STATE 8c LOCAL G O V 'T  ENTERPRISES
4 4 FED G O V 'T  GENERAL ADMIN18T.
4 5 STATE 8t LOCAL GENERAL ADMIN18T.
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27. INDIRECT BUSINESS TAXES BY INDUSTRY, B ILL IO N  *

1983 19B4 1985 1986

2 6 3 . 42 286. 86 31 2 . 3 3 336. 0 2

4. 53 4. 6 6 5. 2 5 5. 56
37. 2 8 40 . 19 44. 2 2 48 . 9 2
35. 98 38. 7 6 42. 6 5 47 . 21

1. 30 1. 44 1. 57 1. 71

7. 6 3 9. 46 11. 57 13. 7 9
29 . 9 6 32 . 75 35 . 3 7 38 . 2 0
11. 6 0 12. 6 5 13. 6 3 14. 6 5

0. 77 0. 9 5 1. 2 0 1. 51
0. 3 5 0. 4 0 0. 4 7 0. 5 2
1. 91 2. 17 2. 4 3 2. 7 2
0. 9 3 1. 06 1. 21 1. 3 6
4. 3 0 4. 9 0 5. 4 3 6. 17
6. 44 8. 76 8. 9 4 9. 0 4
1. 58 1. 77 1. 9 5 2. 10
0. 0 8 0. 0 9 0. 11 0. 12

11. 50 12. 9 0 14. 7 2 16. 4 8
0. 8 5 1. 0 0 1. 15 1. 3 0
0. 19 0. 21 0. 2 4 0. 2 6
1. 13 1. 3 6 1. 6 3 1. 9 2
2. 79 3. 0 6 3. 51 4. 0 4
1. 16 1. 36 1. 6 8 1. 9 5
0. 9 7 1. 11 1. 2 9 1. 4 7
1. 81 1. 97 2. 17 2. 3 6
1. 15 1. 24 1. 3 3 1. 3 5
0. 8 3 0. 89 0. 9 4 0. 91
0. 4 0 0. 45 0. 5 2 0. 6 0
0. 2 3 0. 2 5 0. 2 6 0. 31
6. 55 7. 13 7. 6 6 8. 3 9
0. 76 0. 7 9 0. 6 2 0. 6 4
3. 3 3 3. 69 4. 0 3 4. 57
2. 47 2. 65 2. 61 2. 9 8

8. 6 6 9. 51 10. 3 5 9. 4 7
6. 6 9 6. 9 6 7. 18 7. 2 7

77. 0 3 83 . 77 91 . 6 9 99 . 4 3

61 . 0 8 65 . 18 66 . 4 7 71. 14
9. 19 10. 22 10. 9 7 11. 71

51. 8 9 54. 9 7 57. 5 0 59. 4 3
12. 44 14. 0 5 15. 59 17. 3 0

4. 7 8 5. 54 6. 2 6 7. 10
2. 4 7 2 . 8 7 3. 2 7 3. 6 8
1. 3 2 1. 52 1. 71 1. 91
2. 9 0 3 . 0 7 3. 21 3. 4 2
0. 9 6 1. 0 5 1. 12 1. 19

0. 07 0. 07 0. 0 7 0. 0 7
0. 0 7 0. 07 0. 0 7 0. 0 7

19BB 1990 1992 1995

3 9 8 . 8 4 42 1 . 6 5 503. 50 6 4 3 . 0 8

6. 14 6. 94 7. 81 9. 66
58. 6 6 20. 7 0 24. 9 6 34 . 20
56. 6 2 16. 27 22. 0 8 30 . 33

2. 0 4 2. 4 3 2. 8 9 3. 8 7

18. 9 3 25 . 16 33. 7 0 50. 4 8
44 . 34 52. 18 61. 11 78 . 12
16. 81 19. 2 3 21. 11 23 . 9 8

2. 0 0 2. 58 3. 3 0 4. 3 2
0. 6 2 0. 77 0. 9 6 1. 2 4
3. 47 4. 36 5. 4 8 7. 8 4
1. 6 7 2. 07 2. 55 3. 34
7. 7 8 10. 02 13. 19 20 . 4 9
9. 3 9 10. 0 0 10. 6 5 11. 84
2. 47 3. OO 3. 6 8 4. 8 2
0. 14 0. 16 0. 19 0. 2 5

19. 6 4 24 . 01 29. 6 6 39 . 39
1. 59 1. 9 2 2. 3 3 3. 0 4
0. 2 9 0. 3 3 0. 3 9 0. 43
2. 51 3. 12 3. 9 9 5. 4 8
5. 14 6. 52 8. 2 7 11. 53
2. 4 5 3. 0 8 4. 0 3 5. 31
1. 8 2 2. 31 2. 9 4 4. 31
2. 7 9 3. 2 3 3. 8 7 4. 81
1. 4 7 1. 67 1. 7 8 2. 0 0
0. 6 4 0. 4 9 0. 3 9 0. 17
0. 7 5 0. 91 1. 14 1. 50
0. 3 9 0. 44 0. 53 0. 8 2
9. 8 7 11. 8 5 13. 7 6 17. 59
0. 6 8 0. 9 2 0. 9 5 1. 0 5
5. 5B 7. 0 2 8. 4 3 11. 31
3. 4 2 3. 91 4. 3 8 5. 2 3

11. 5 8 14. 16 17. 3 0 23 . 0 7
7. 5 5 8. 7 6 9. 4 3 10. 9 6

122. 10 149. 8 5 184. 12 2 3 5 . 8 6

76 . 19 80 . 8 0 68 . 21 98 . 0 0
13. 9 4 16. 6 7 19. 2 6 23 . 27
64 . 2 4 64 . 13 68. 9 3 74 . 7 3
21 . 5 6 27 . 15 33 . 3 4 45 . 6 2

9. 2 5 11. 9 8 15. 17 21 . 69
4. 7 2 6. 0 4 7. 52 10. 27
2. 47 3. 21 4. 0 8 5. 8 3
3. 7 6 4. 3 7 4. 8 6 5. 6 3
1. 3 6 1. 54 1. 71 2. 0 0

0. 0 7 0. 0 8 0. 0 9 0. 10
0. 0 7 0. 0 8 0. 0 9 0 . 10



M2 GROWTH 107. TABLE V I-2 8 . FORECAST CONTROLS ?< RESULTS

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995
—  — — — — — — ———— ----------- ----------- —— — ----------- — — -----------

G ross N a t io n a l P roduct#  GNPZ 2659. 17 3166. 49 3522. 25 3934. 17 4335. 02 4737. 28 5721. 72 6961. 54 8404 20 11325. 18

Sum o f  VA by c a te g o ry : 2659. 17 3166. 50 3522. 25 3934. 17 4335. 03 4737. 29 5721. 73 6961. 55 8404. 21 11325. 19
S t a t i s t i c a l  d is c re p a n c y 3. 90 1. 70 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
L ab o r com pensa tion 1607. 74 1893. 36 2111. 95 2349. 41 2588. 06 2826. 79 3381. 88 4120. 00 4925. 21 6371. 01
I n d i r e c t  b u s in e s s  ta x e s 212. 16 244. 46 264. 41 290. 11 319. 26 347. 05 419. 52 451. 69 552. 13 741. 35
S u b s id ie s -4 . 61 -4 . 99 -5 . 54 -6 . 08 -6 . 52 -6 . 93 -7 . 89 -9 . 05 -1 0 . 22 -11 . 89
R e tu rn  to  c a p i t a l 839. 97 1031. 97 1151. 43 1300. 73 1434. 22 1570. 39 1926. 22 2398. 91 2937. 09 4224. 72

N et in t e r e s t 179. 82 254. 90 285. 26 306. 79 329. 40 353. 14 404. 07 459. 25 518. 03 612. 84
Corp. c a p i t a l  consump. a llo w . 158. 26 168. 14 176. 52 191. 63 210. 67 230. 25 273. 14 318. 51 382. 48 495. 69
Noncorp. cap. consump. a llo w . 69. 98 76. 02 80. 76 87. 91 96. 93 105. 77 121. 80 138. 04 159. 55 197. 66
B u s ine ss  t r a n s fe r  payments 10. 45 13. 62 14. 77 15. 95 17. 71 19. 61 23. 78 28. 45 35. 06 51. 35
C o rp o ra te  p r o f i t s 261. 50 307. 98 342. 51 398. 00 447. 33 496. 78 643. 76 828. 89 1076. 54 1607. 54
P r o p r ie to r  income 144. 02 172. 98 194. 81 248. 85 287. 09 315. 99 411. 98 562. 67 720. 02 1052. 49
Corp. in v e n to ry  v a lu a t io n  a d j. -4 5 . 29 -3 2 . 42 -21 . 50 -33 . 34 -4 7 . 29 -49 . 91 -6 2 . 06 -6 7 . 84 -107 . 99 -189 . 50
Noncorp. in ve n . v a lu a t io n  a d j. -3 . 68 -3 . 12 -1 . 37 -3 . 24 -4 . 17 -4 . 14 -5 . 63 -6 . 65 -9 . 07 -12 . 91
R e n ta l income 64. 90 73. 88 79. 6B 88. 18 96. 55 102. 90 117 .37 137. 59 162. 47 209. 55

G ross N a t io n a l P ro d u c t D e f la to r 1. 79 2. 15 2. 25 2. 40 2. 61 2. 82 3. 29 3. 81 4. 52 i 6. 05
COMPENSATION PER MAN-HOUR INDEXES

M a n u fa c tu r in g 131. 10 155. 20 166. 05 179. 33 195. 26 212. 68 248. 83 293. 41 346. 36 454. 71
N o n -m a n u fa c tu r in g 128. 30 151. 65 163. 62 178. 00 193. 40 210. 24 247. 58 293. 72 344. 80 446. 74

LABOR PRODUCTIVITY (GNP/JOBS) 20. 11 20. 02 20. 35 20. 55 20. 64 20. 73 20. 88 21. 08 21. 22 21. 27
ENERGY PRICE INDEXES

D om estic  c rud e  o i l  ( t / b b l ) 21. 20 28. 07 28. 00 29. 00 30. 90 33. 25 37. 60 41. 60 46. 69 54. 99
F o re ig n  c ru d e  o i l  ( * / b b l ) 31. 37 32. 80 28. 01 29. 01 30. 91 33. 26 37. 61 41. 61 46. 71 55. 01

FINANCIAL VARIABLE8
AAA C o rp o ra te  bond r a te 11. 94 13. 79 11. 19 9. 44 9. 3B 9. 68 9. 10 9. 07 9. 41 9. 91
C om m ercia l paper r a te 12 29 11. 90 9. 14 8. 22 8. 86 8. 95 8. 22 8. 37 8. 59 9. 60
M2 ( b i l l i o n s  o f  c u r r e n t * ) 1585. 32 1908. 00 2108. 67 2330. 44 2575. 53 2846. 40 3476. 60 4246. 33 5186. 48 7001. 01
R a t io  o f  M2 to  r e a l  QNP 1. 08 1. 30 1. 36 1. 44 1. 56 1. 70 2. 01 2. 33 2. 80 3. 72
R a t io  o f  M2 to  n o m in a l GNP 0. 60 0. 60 0. 60 0. 59 0. 59 0. 60 0. 61 0. 61 0. 62 0. 61
S a v ing s  r a le 5. 82 6. 54 9 .0 2 9. 31 9. 86 9. 90 9 .2 4 9. 54 10. 10 9. 97

G ross N a t io n a l P ro d u c t*  1977$ 2077. 90 2072. 19 2187. 63 2292. 00 2324. 97 2346. 16 2430. 07 2552. 01 2601. 30 2617. 57
PCE 1291. 37 1338. 98 1409. 58 1465. 85 1477. 92 1497. 26 1557.04 1629. 86 1649. 45 1641. 57
R e s id e n t ia l  s t r u c tu r e s 72. 59 61. 24 85. 51 100. 60 95. 71 91. 55 91. 19 97. 38 92. 84 80. 03
N o n - r e s id e n t ia l  s t r u c tu r e s 77. 56 66. 10 73. 15 84. 00 91. 40 91. 98 90. 80 97. 43 95. 60 87. 45
P ro d u c e rs ' d u ra b le  equ ipm ent 168. 31 164. 89 177. 12 194. 41 205. 49 208. 73 208. 59 219. 82 228. 85 227. 30
In v e n to ry  change -0 . 32 2. 75 12. 13 20. 38 14. 08 10. 18 13. 34 17. 75 12. 40 4. 66
E x p o rts  o f  goods & s e rv ic e s 256. 18 237. 82 228. 23 230. 77 233. 83 232. 65 245. 21 267. 19 287. 71 324. 87
Im p o rts  o f  goods & s e rv ic e s 208. 42 224. 52 231. 09 242. 57 244. 92 248. 17 259. 14 278. 79 286. 64 299. 02
Governm ent P u rchases 420. 61 424. 90 432. 99 438. 55 451. 42 461. 95 483. 02 501. 34 521. 07 550. 67

F e d e ra l 156. 24 169. 12 170. 97 170. 30 176 .94 183. 58 196. 86 207. 39 217. 72 233. 22
Defense 101. 02 114. 26 122. 55 127. 89 133. 00 138. 11 148. 33 155. 81 163. 28 174. 50
N on -de fense 55. 22 54. 87 48. 42 42. 41 43. 94 45. 47 48. 52 51. 58 54. 43 58. 72

S ta te  and lo c a l 264. 37 255. 78 262. 01 268. 25 274. 48 278. 38 286. 17 293. 96 303. 35 317. 45
E d u c a tio n 106. 97 105. 45 106. 04 106. 63 107. 22 107. 99 109. 54 111. 09 113. 05 115. 98
O th e r 157. 40 150. 33 155. 98 161. 62 167. 26 170. 38 176. 63 182. 87 190. 31 201. 47

Unemployment r a te 7. 14 8. 06 6. 86 4. 59 4. 93 5. 73 5. 55 4. 12 5. 08 7. 88
Spending r a te 91. 40 90. 76 88.61 88. 37 87. 78 87. 77 88. 46 68. 16 87. 62 87. 79
O ovt t r a n s fe r  share  o f  income 13. 23 12. 29 13.21 12. 93 13. 16 13. 43 13. 76 13. 66 14. 09 15. 29
F e d e ra l d e f i c i t *  NIPA -57 . 67 -206. 26 -172 . 55 -139. 05 -15 0 . 65 -175. 67 -190 . 24 -171 . 74 -227 . 86 -329. 91



M2 GROWTH 107. TABLE V I -2 9 .

1980 1982 1983

IM PLIC IT DEFLATORS (1972 -  100. )

o n  N a t io n a l P ro d u c t 1. 79 2. 15 2. 25
P e rs o n a l co nsu m p tion  e x p e n d itu re s 1. 80 2. 08 2 . 18
R e s id e n t ia l  s t r u c tu r e s 2 07 2. 48 2. 63
N o n - r e s id e n t ia l  s t r u c tu r e s 2. 13 2. 57 2. 72
P ro d u c e rs ' d u ra b le  equ ipm ent 1. 90 2. 17 2. 27
E x p o rts *  m ercha nd ise 2. 33 2. 76 2. 85
Im p o rts *  m erchand ise 3. 33 3. 5B 3. 60
F e d e ra l d e fe nse 1. 79 2. 11 2 . 21
F e d e ra l n o n -d e fe n se 1. 79 2. 12 2. 24
S ta te  & lo c a l  e d u c a tio n 1. 95 2. 35 2. 46
S ta te  & lo c a l  o th e r  gov t 1. 92 2. 28 2. 41

COMPENSATION PER MAN-HOUR INDEXES
M a n u fa c tu r in g  131 .10  195 .20  166.05
N o n -m a n u fa c tu r in g  128 .30  131 .65  163 .62

LABOR PRODUCTIVITY (0NP/J0B8) 20. 11 20. 02 20. 35

ENERGY PRICE INDEXES
D om estic  c rud e  o i l  ( f / b b l )  
F o re ig n  c rud e  o i l  ( l / b b l )

21. 20 
31. 37

28. 07 
32. 80

28. 00 
28. 01

FINANCIAL VARIABLES
AAA C o rp o ra te  bond ra te 11. 94 13. 79 11. 19
C om m ercia l paper r a te 12. 29 11. 90 9. 14
M ortgage r a te 12. 25 14. 61 11. 60
In te r e s t  r a te  on F e d e ra l deb t
Averagu r a te  p a id  by S&L g o v t 6. 93 B. 91 8. 83
Average r a te  re c e iv e d  by S&L g o v t 11. 05 11 .03 9. 36
R eal r a te  o f  i n t e r e s t  ( e i  a n te ) 2. 57 2. 37 2. 37

M2 ( b i l l i o n s  o f  c u r r e n t * ) 1585. 32 190B. 00 2108. 67
R a t io  o f  M2 to  r e a l  ONP 1. 08 1. 30 1. 36
R a t io  o f  M2 to  n om ina l ONP 0. 60 0. 60 0. 60

S a v ing s  r a te 5. 82 6. 94 9. 02

F e d e ra l s u rp lu s  o r  d e f ic i t #  NIPA **37.67 **206. 2B -1 7 2 .3 5  
S o c ia l in s u ra n c e  funds -1 2 .3 9  -3 1 .0 5  -2 5 .5 4
O th e r fu n d s  -4 5 .2 8  -1 7 3 .2 3  -1 4 7 .0 1

i ic e  :INDEXES AND FINANCIAL VARIABLES

1984 1985 1986 1988 1990 1992 1993

2. 40 2. 61 2. 82 3. 29 3. 81 4. 52 6. 03
2. 33 2. 53 2. 73 3. 19 3. 71 4. 39 3. 91
2. 81 3. 07 3. 34 3. 94 4. 62 5. 58 7. 63
2. 90 3. 16 3. 45 4. 08 4. 77 5. 79 7. 92
2. 41 2. 60 2. B3 3. 34 3. 84 4. 46 3. 88
3. 02 3. 28 3. 57 4. 16 4. 78 3. 67 7. 84
3. 83 4. 20 4. 59 3. 45 6. 24 7. 41 10. 30
2. 34 2. 55 2. 79 3. 27 3. 72 4. 51 6. 34
2. 41 2. 62 2. 83 3. 35 3. 88 4. 66 6. 47
2. 61 2. B4 3. 09 3. 65 4. 20 5. 08 7. 13
2. 57 2. 79 3. 03 3. 56 4. 14 4. 94 6. 67

179. 33 
178. 00

193. 26 
193. 40

212. 6B 
210. 24

24B. 83 
247. 38

293. 41 
293. 72

346. 36 
344. BO

434. 71 
446. 74

20. 35 20. 64 20. 73 20. 88 21. OB 21. 22 21 .2 7

29. 00 
29. 01

30. 90 
30. 91

33. 25 
33. 26

37. 60 
37. 61

41. 60 
41. 61

46. 69 
46. 71

54. 99
55. 01

9. 44 
8. 22 
9. 37

7. 98 
B. 29 
2. 37

2330. 44 
1. 44 
O. 59

9. 31

-13 9 . 03 
- IB .  39 

-120. 46

9. 38 
B. 86 
9. 67

6. 99 
8. 43 
2. 37

2375. 33 
1. 56 
O. 59

9. B6

-15 0 . 65 
-2 2 . 30 

-12B. 36

9. 6B 
B. 93 

10. 31

6. 38 
8. 33 
2. 37

2846. 40 
1. 70 
O. 60

9. 90

-173 . 67 
-29 . 62 

-146. 03

9. 10 
B. 22 
9 .71

6.22 
B. 11 
2. 37

3476. 60 
2.01 
O. 61

9. 24

-19 0 . 24 
-4 0 . 87 

-149 . 37

9. 07
8. 37
9. 6B

3. 97 
8. 08 
2. 57

4246. 33
2. 33 
0. 61

9. 54

-171 . 74 
-3 6 . 44 

-135 . 31

9. 41
8. 59 

10. 01

6. 17 
8. 44
2. 57

5186. 48 
2. 80 
O. 62

10. 10

-227 . 86 
-6 1 . 71 

-166 . 15

9. 91 
9. 60 

10. IB

6. B4 
9. 37 
2. 37

7001. 01 
3. 72 
O. 61

9. 97

-329 . 91 
-169 . 67 
-160. 24

'3
'3

>c
\



M2 GROWTH 107. TABLE V I -3 0 .

1780 1982 1983

G ross N a t io n a l P ro d u c t 265?. 17 3166 49 3522. 25

C a p ita l co nsum p tion  a llo w a n ce s  
w ith  c a p i t a l  co nsu m p tion  a d j.

293. 20 358. 81 321. 96

■: N et N a t io n a l P ro d u c t 2365. 96 2807. 68 3200. 29

I n d i r e c t  b u s in e s s  ta x  and 
non tax  l i a b i l i t y  

B u s ine ss  t r a n s fe r  paym ents 
S t a t i s t i c a l  d is c re p a n c y

213. 00

11. 39 
3. 90

258. 80

13. 70 
1. 70

264. 41

7. 80 
0. 00

+: S u b s id ie s  le s s  c u r r e n t  s u rp lu s  
o f  g o v t e n te rp r is e s

5. 48 7. 80 5. 54

■: N a t io n a l Income 2117. 15 2473. 80 2926. 91

C o rp o ra te  p r o f i t s  w ith  IVA and 
c a p i t a l  consum p tion  a d j.

N et in t e r e s t
C o n t r ib u t io n s  f o r  s o c ia l  in s u r. 
Wage a c c ru a ls  le s s  d isb u rse m e n ts

181. 62

187. 70 
203. 98 

-0 . 18

160. 80

264. 90 
255. 74 

-0 . 18

303. 94

285. 26 
285. 20 

-0 . 18

+: G ovt t r a n s f e r  paym ents to  person 
P e rs o n a l i n t e r e s t  income 
P e rs o n a l d iv id e n d  income 
B u s in e ss  t r a n s fe r  paym ents
E r r o r

285. 85 
263. 42 

55. 92 
11. 39

360. 62 
371. 10 

67. 00 
13. 70

387. 99 
413. 04 

76. 62 
7. 80

■: P e rs o n a l Income 2160. 61 2604. 97 2938. 14

ADDENDEA FOR CHK 
r e n t a l  income w /o  cca y r ix c a  
cca# r i  c a y r i

y r i

65. 25 
-3 2 . 38 

32. 87

70. 50 
-36 . 30 

34. 20

79. 68 
-4 2 . 74 

36. 94

GNP, MNP'# NATIONAL INCOME, PERSONAL INCOME (1. 7)

1984 1985 1986 1988 1990 1992 1995

3934. 17 4335. 02 4737. 28 5721. 72 6961. 54 8404. 20 11325. 18

351. 06 385. 28 419. 53 489. 52 562. 10 657. 13 822. 29

3583 11 3949. 74 4317. 76 5232. 21 6399. 44 7747. 08 10902. 93

290. 11 319. 26 347. 05 419. 52 451. 69 552. 13 741. 39

15. 95 
0. 00

17. 71 
0. 00

19. 61 
0. 00

23. 78 
0. 00

28. 45 
0. 00

39. 06 
0. 00

91. 39 
0. 00

6. 08 6. 52 6. 93 7. 89 9. 05 10. 22 11.89

3283. 40 3619. 60 3958. 37 4797. 19 9928. 81 7170. 66 9722. 81

346. 26 380. 30 425. 81 557. 97 734. 69 940. 71 1988. 04

306. 79 
319. 87 

-0 . 18

329. 40 
356. 41 

-0 . 18

353. 14 
393. 38 

-0 . 18

404. 07 
480. 61 

-0 . 18

459. 25 
997. 49 

-0 . 18

918. 03 
727. 91 

-0 . 18

612. 84 
970. 49 

-0 . 18

423. 56 
438. 64 

87. 83 
15. 95

475. 37 
466. 24 
100. 06 

17.71

531. 64 
505. 83 
114. 20 

19. 61

658. 23 
597. 79 
150. 22 
23. 78

801. 38 
699. 86 
199. 06 
28. 49

1001. 17 
823. 40 
263. 39 

39. 06

1454. 70 
1043. 42 
415. 38 

51. 39

3276. 65 3613. 04 3957. 50 4784. 73 9866. 39 7107. 55 9516. 47

88. 18 
-46 . 35 

4-1. 84

96. 55 
-4 9 . 95 

46. 60

102. 90 
-53 . 56 

49. 34

117. 37 
-6 0 . 77 

56. 61

137. 99 
-67 . 98 

69. 62

162. 47 
-7 9 . 19 

87. 28

209. 55 
-8 6 . 00 
123. 99



M2 GROWTH 107. TABLE V I -3 1 . PERSONAL INCOME -  SOURCES AND DISPOSITION <2 1)

1980 1982 1983 1984 1985 1986 1988 1990 1992 1995

P e rs o n a l Income 2160. 61 2604. 97 2938. 14 3276. 65 3613. 04 3957. 50 4784. 73 5866. 39 7107. 55 9516. 47

Wage and s a la ry  d is b u rs m e n ts  
O th e r la b o r  income

1396. 15 
127. 29

1581. 39 
153. 49

1764. 03 
171.61

1959. 53 
191. 92

2158. 00 
2 1 1 .2 3

2354. 49 
230. 94

2810. 50 
277. 76

3416. 52 
339. 71

4076. 27 
405. 15

5253. 75 
527. 65

P r o p r ie t o r s '  income u. IVA&CCADJ 
Farm 
Nonfarm

116. 27 
19. 39 
96. 88

120. 30 
19. 00 

101. 30

188. 57 
31. 35 

157. 22

238. 83 
35. 05 

203. 78

274. 92 
41. 50 

233. 43

302. 96 
44. 86 

258. 10

396. 28 
52.81 

343. 47

544. 84 
65. 92 

478. 93

698. 88 
80. 03 

618. 85

1026. 70 
97. 19 

929. 51

R e n ta l income o f pe rsons  w. CCADJ 
D iv i  dends
P e rs o n a l in t e r e s t  income

32. 87 
95. 92 

263. 42

34. 20 
67. 00 

371. 10

36. 94 
76. 62 

413. 04

41. 84 
87. 83 

438. 64

46. 60 
100 .06  
466. 24

49. 34 
114. 20 
505. 83

56. 61 
150. 22 
597. 79

69. 62 
199. 06 
699. 86

87. 28 
263. 35 
823. 40

123. 55 
415. 38 

1043. 42

T ra n s fe r  paym ents 
F e d e ra l
S ta te  and lo c a l  
B u s in e ss  t r a n s fe r  payments

297. 24 
246. 21 

39. 64 
11. 39

374. 32 
310. 88 

49. 74 
13. 70

395. 79 
332. 52 

55. 47 
7. 80

439. 51 
360. 95 

62. 61 
15. 95

493. 08 
404. 23 

71. 14 
17. 71

551. 24 
451. 62 

80. 01 
19. 61

682. 01 
557. 92 
100. 30 
23. 78

829. 83 
677. 55 
123. 83 
28. 45

1036. 23 
846. 10 
155. 07 

35. 06

1506. 05 
1229. 82 
224. 88 

51. 35

: -P e rs  c o n t r ib  to  s o c ia l  in su ra n c e 88. 69 97. 01 108. 62 121. 62 137. 29 151. 69 186. 61 233. 23 283. 18 380. 20

E r r o r

—: P e rs o n a l ta x  and n on tax  payments 
F e d e ra l income ta x e s

336. 32 
250. 73

397. 30 
292. 40

448. 73 
334. 56

501. 42 
373. 88

558. 68 
417. 36

614. 93 
459. 90

753. 70 
565. 07

947. 22 
712. 62

1171. 40 
884. 20

1583. 81 
1198. 68

■: D is p o s a b le  Income 1824. 28 2207. 67 2489. 41 2775. 23 3054. 36 3342. 57 4031. 03 4919. 17 5936. 15 7932. 66

- :  P e rs o n a l O u tla y s
C onsum ption  e x p e n d itu re s  
I n t e r e s t  p a id  by consumers to  

b u s in e s s e s  
P e rs o n a l t r a n s fe r  payments to  

fo re ig n e r s  ( n e t )

1668. 58 
49. 88

0. 80

2000. 11 
58. 60

0. 80

2203. 61 
57. 91

0. 95

2446. 71 
63. 44

1. 11

2685. 01 
70. 54

1. 26

2940. 99 
76. 78

1. 42

3572. 68 
9 1 .0 6

1. 73

4333. 94 
111. 11

2. 04

5204. 57 
133. 44

2. 35

7020. 15 
174. 98

2. 81

•>: P e rs o n a l S a v ing s 106. 23 144. 49 224. 58 258. 28 3 0 1 .2 9 330. 76 372. 37 469. 40 599. 31 790. 58

ADDENDA:

D is p o s a b le  Income (1 9 7 2 *)*  T o ta l 1013. 55 1059. 03 1141.92 1190. 82 1208. 60 1224. 68 1263. 57 1327. 21 1351. 46 1342. 31

Per c a p ita 4452. 16 4563. 68 4879. 49 5041. 36 5069. 62 5090. 11 5159. 54 5328. 04 5341 .73 5196. 69

P o p u la t io n  (m id -p e r io d *  m i l l io n s ) 227. 65 232. 06 234. 02 236. 21 238. 40 240. 60 244. 90 249. 10 253. 00 298. 30

P e rs o n a l s a v in g s  as X o f  d is p o s a b le  
p e rs o n a l income ( le s s  in t e r e s t  
p a id  to  b u s in e s s  and t r a n s fe r  
paym ents to  fo r e ig n e r s )

5. 82 6. 54 9 .0 2 9. 31 9 .8 6 9. 90 9. 24 9. 54 10. 10 9 .9 7

T o ta l ta x e s  /  P e rs o n a l income 15. 57 15. 25 15. 27 15. 30 15. 46 15. 54 15. 75 16. 15 16. 48 16. 64

F e d e ra l D e f i c i t .  NIPA 
DI72RL
TRA6HR -  T ra s fe r  sh a re  o f  income 
SPENDR -  Spending r a te

-5 7 . 67

13. 23 
91 40

-206 . 28

12. 29 
90.

-172 . 55

13. 21 
88 61

-139. 05

12. 93
80. 37

-1 5 0 . 65

13. 16
07 70

-175. 67

13. 43
07. 77

-190 . 24

13. 76
£»ti. 46

-171 . 74

13. 66 
8« 16

-227 . 86

14. 09
87. 67

-329 . 91

19. 29 
87. 79



M2 GROWTH 107. TABLE VI-3S

1980 1982 1983

RECEIPTS 540. 54 591. 33 711. 45

P e rs o n a l ta x  and n o n -ta x  r e c e ip ts  
C o rp o ra te  p r o f i t s  ta x  
I n d i r e c t  b u s in e s s  ta x  and 

n on tax  a c c ru a ls  
C o n t r ib u t io n s  f o r  s o c ia l  in s u ra n c e

257. 53 
70. 08 
38. 86

174. 07

300. 20 
32. 56 
50. 00

208. 58

345. 58 
92. 57 
40. 06

233. 24

EXPENDITURES 598. 21 797. 62 884. 00

P urchases o f  Ooodg and S e rv ic e s 191. 78 299. 63 280. 58

N a t io n a l de fense
Com pensation o f  employees 
O th e r

126. 51 
53. 23 
73. 28

172. 43 
67. 20 

109. 23

201. 69 
78. 48 

123. 17

Nondefense
C om pensation  o f  employees 
O th e r

65. 26 
29. 65 
39. 61

S3. 20 
32. 60 
90. 60

78. 93 
34. 66 
44. 27

T ra n s fe r  Payments 252. 97 398. 69 382. 47

To p e rson s
O ld age b e n e f i t s
H o s p ita l  & m e d ic a l
Unemployment
R e tire m e n t: Fed c iv  fc RR
V e t l i f e  insu r*w o rkm en  comp.
M i l i t a r y  r e t i r e m e n t
V e te ra n s  b e n e f i t s
Food stamps
O th e r

246. 21 
118. 59 

35. 58 
15. 76 
20. 29 

2. 06
12. 48
13. 77 
8. 21

19. 47

310. 88 
149. 46 
49. 13
18. 32 
29. 62

2. 18
19. 99 
18. 68 
10. 69 
21. 30

332. 52 
158. 33 

54. 64 
16. 65 
27. 52 

2. 26 
16. 91 
21. 77 
11. 21 
23. 22

To fo re ig n e r s 6. 76 47. 76 49. 95

Q r a n ts - in - A id  to  Sid. O ovt 88. 67 83. 70 103. 22

N e t I n te r e s t  P a id  
, I n t e r e s t  p a id  

I n t e r e s t  re c e iv e d

53. 14 
67. 21 
14. 08

89. 00 
107. 80 
22. 80

104. 12 
119. 21 

15. 09

S u b s id ie s  le s s  C u r re n t S u rp lu s  
o f  O ovt E n te rp r is e s

11. 66 14. 60 13. 57

S u rp lu s  o r  D e f i c i t  ( - )#  NIPA 
S o c ia l in s u ra n c e  fu nd s  
O th e r fu n d s

-5 7 . 67 
-1 2  39 
-4 5 . 28

-206 . 28 
-31 . 09 

-179 . 23

-172 . 55 
-2 5 . 54 

-147 . 01

D ebt o f  F e d e ra l Oovernm ent 
Debt fro m  F e d e ra l lo a n s

936. 70 
170. 70

1210. 69 
200. 98

1369. 41 
202. 46

FEDERAL GOVERNMENT RECEIPTS & EXPENDITURES 

1984 1983

799. 63 889. 70

386. 18 
106. 44 
43. 95

301. 03

226 85 
87. 56 

139. 30

74. 18
36. 62
37. 56

414. 35

360. 95 
171. 72 
62. 12 
12. 53 
30. 19 

2. 41 
18. 78 
25. 19 
12. 15 
25. 85

53. 40

111. 33

99. 36
112. 09 

12. 73

12. 56

-139. 05 
-18 . 59 

-120. 46

430. 89 
116. 25 

48. 37

345. 39

262. 50 
101. 89 
160. 61

82. 89 
40. 19 
42. 70

462. 14

404. 23 
189. 44 

71. 73 
14. 10 
33. 59 

2. 62 
21. 12
28. 99 
13. 44
29. 19

57. 91

119. 44

101. 60 
114. 61 

13. 01

11. 74

-1 5 0 . 65 
-2 2 . 30 

-12 8 . 36

1986

980. 12

474. 67 
127. 42 

52. 58

325. 49

1155. 80

386. 64

293. 58 
107. 93 
185. 65

93. 06 
44. 62 
48. 44

514. 16

451. 62 
207. 63 

82. 12 
17. 66 
37. 25 

2. 83 
23. 64 
32. 78 
14. 90 
32. 81

62. 54

127. 56

116. 43 
129. 81 

13. 38

10. 96

-175. 67 
-29 . 62 

-146. 05

1888. 87 
208. 09

1988

1215. 66

5B2. 87 
168. 76 
63. 56

400. 47

1405. 89

478. 37

362. 04 
121. 22 
240. 82

116. 33 
54. 86 
61. 47

631. 02

. 557. 92 
250. 20 
107. 44 
20. 42 
45. 92 

3. 30 
29. 58 
41. 10 
18. 52 
41. 44

73. 10

143. 78

143. 52 
156. 17 
12. 66

9. 17

-19 0 . 24 
-4 0 . 87 

-1 4 9 .3 7

2338. 34 
2 11 .89

1990

1515. 79

734. 44 
211. 66 

68. 43

501. 26

1687. 53

984. 55

441. 65 
147. 61 
294. 03

142. 90 
66. 32 
76. 58

762. 4B

677. 55 
298. 60 
138. 37 

18. 60 
56. 27 

3. 84 
36. 63
50. 44 
22. 99
51. 81

84. 92

160. 00

173. 47 
186. 26 

12. 79

6. 99

r-171. 74 
-3 6 . 44 

-139 . 31

2830. 39 
219. 61

<3 2 )

1992

1879. 60

910. 53 
273. 02 

83. 65

612. 41

2107. 46

742. 27

562. 70 
182. 67 
380. 03

179. 57 
81. 64 
97. 93

946. 74

846. 10 
360. 62 
179. 43 
27. 70 
70. 24 

4. 55 
46. 12 
62. 54 
29. 11 
65. 80

100. 64

196. 00

217. 59 
231. 46 

13. 87

4. 82

-227 . 86 
-6 1 . 71 

-166 . 15

3400. 20 
219. 36

1995

2651. 52

1233. 55 
482. 90
112. 31

822. 75

2981. 43

1058. 82

797. 13 
194. 73 
602. 40

261. 69
113. 83 
147. 86

1365.23

1229. 82 
495. 54 
272. 07 

56. 39 
101. 89 

6. 11 
67. 52 
89. 72 
43. 10 
97. 47

135. 41

250. 00

305. 66 
322. 08 

16. 42

1 .69

-329 . 91 
-169 . 67 
-160. 24

4384. 18 
2 25 .00

1524.43 1693 .46  
204. 34 206. 21

263. 06 294. 19 

93B. 68 1040. 39
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Chapter VI Forecasts with the Model

A motivating force behind th is  study was to create the a b i l i t y  to  

make a co n s is te n t long-term forecast using an in te r ind us try  framework. 

The f i r s t  f iv e  chapters portray the construction of the "nom ina l" side 

of the INFORUM model; t h is  chapter d is p la y s  the f i n a l  re s u l ts .  A 

sample forecast fo r  the period of 1982-1995 is  presented along w ith  an 

a lte rn a t ive  run of the model.

The s iz e  and scope of an in p u t - o u tp u t  model perm its  one to  

in ve s t ig a te  the e f fe c t  of an e x te rn a l shock on a host of d i f f e r e n t  

v a r ia b le s .  Vectors by product of rea l o u tp u t ,  personal consumption 

expenditures (PCE), employment, value added and p r ice s  are a v a i la b le  

from a fo re c a s t .  Moreover, the d i s t r ib u t i o n  of any product by the 

supplier or purchaser is  a lso  a v a i la b le .  O v e ra l l ,  the scope of the 

INFORUM model allows fo r  more than 5000 forecasted variab les.

Because of the breadth of a ty p ic a l  fo recas t,  only a re la t iv e ly  

small f ra c t io n  of variables can be analyzed while keeping the exposition 

to  a manageable s iz e .  The focus of t h i s  c h a p te r  w i l l  be on the  

"nom ina l" v a r ia b le s :  p r ic e s ,  wages, and a l l  the other components of 

gross product o r ig in a t in g  (GPO). Space l im i t a t i o n s  p re c lu d e  the  

in c lu s io n  of most re a l v a r ia b le s  in to  the a n a lys is  except in  those 

instances where they o f f e r  some spec ia l i n s ig h t .  A d d i t io n a l ly ,  the 

emphasis w i l l  be on the long-run trends, not short-term f lu c tu a t io n s .

The f i r s t  section presents a sample "base" forecast. This forecast 

was made to  i l l u s t r a t e  the cha rac te r is t ics  of the the price and income 

model and does not represent a typ ica l INFORUM fo re c a s t .  Inc luded in  

th e  p r e s e n ta t io n  is  a d iscuss ion  of the assumptions necessary to

1
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Base Run Average Annual Growth Rates 
fo r  Key Exogenous Variables

Table VI -  1

82-86 86-95 82-95

Federal Spending 2.05 2.66 2.47
Defense 4.74 2.60 3.26
Nondefense -4.70 2.84 0.52

State and Local Spending 2.12 1.46 1.67
Education 0.52 0.79 0.71
Other 3.12 1.86 2.26

Population 0.90 0.80 0.82

Labor Force 1.07 1.07 1.07

M2 8.00 8.00 8.00

rates. Other local spending is  expected to grow more rap id ly  because of 

the s h if t in g  mix of spending between federal and local governments.

Popu la tion  and labor fo rce  com prise  two o f the  o th e r  m a jo r 

exogenous factors  which require assumptions. The labor force is  assumed 

to  grow a t a constant ra te .  Based on the projected lower b i r th  rates 

fo r  the U.S. the population growth is  assumed to  slow. F in a l ly ,  an 

annual e igh t percent increase in  M2 is  assumed throughout the base run.

In order to reveal more f u l l y  the workings of the model rather than 

the preconceptions of the model o p e ra to r ,  the number of o v e r r id e s  

in v o lv in g  endogenous v a r ia b le s  is  m in im ized. In f a c t ,  on ly fo u r 

o v e rr id e s  are necessary to  generate a re ason ab le  f o r e c a s t .  The 

construction of s ing le fam ily housing is  moderated to  re f le c t  the actual 

U.S. experience in  the e a r ly  1980 's . Crude o i l  p r ices , foreign and 

domestic, are overridden to re f le c t  world market conditions: no growth 

up to 1986 followed by an annual average increase of f iv e  percent to  the

3
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generate a fo re c a s t .  This i s  fo l lo w e d  by an overview of the base 

fo re c a s t  in  the aggregate and at the industry leve l.  A discussion of 

prices by industry fo r  the base fo re ca s t is  saved f o r  the end of the 

sec tion  s ince a l l  product p r ices  are interdependent; the price of an 

auto is  dependent not only on the value added but i t s  m a te r ia l  costs 

which are output p r ice s  o f o ther p roducts . Section two contrasts a 

forecast based on a ten percent growth of M2 w ith  the e ig h t  percent 

growth rate assumption used in  the base forecast. The study ends with a 

summary and d irec tions  fo r  fu ture study.

V I.1 The Base Forecast

A "base" run of the model is  a forecast that is  used as a reference 

p o in t in  the comparision of the impacts of changes in  key variables in  

the model. Combining reasonable assumptions about fu tu re  economic 

a c t i v i t y  w ith  fo recas t ing  equations and the in te r ind us try  requirements 

matrix generates the base forecast. The assumptions can be divided in to  

two ca te g o r ie s :  assumptions concern ing exogenous v a r ia b le s  and 

overrides of endogenous variab les.

The major assumptions fo r  the growth in the exogenous variables are 

shown in  Table V I -1 .  Real government expend itu res are s p l i t  in to  

federal defense and nondefense spending, state and local education, and 

s ta t e  and lo c a l  o ther spending. The U.S. commitment to  a strong 

m i l i ta ry  defense is  re flected in  a continued growth in  real expenditures 

while nondefense spending is  assumed to  grow from 1986-95 on the basis 

o f so c ia l s e c u r i ty  and hea lth  outlays. At the state and local le ve l,  

real education expend itures are assumed to  grow a t the cu rren t low
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end of the fo re c a s t  in  1995. For o i l ,  the consistency between prices 

and value added is  preserved by solving the input-output price id e n t i t y  

"backwards" f o r  value added by su b tra c t in g  from the nominal sales of 

crude o i l  a l l  nominal material costs. This new value added is  then fed 

back through the product-to -industry  bridge obtaining GPO by industry . 

F in a l ly ,  any d ifference between the " f ix e d "  GPO and th a t  fo recas ted  by 

the model is  a t t r ib u te d  to  corporate p ro f i ts  and p ropr ie to r income in  

the o i l  industry .

The th i rd  override deals with the aggregate net in te res t payments. 

D u r in g  the course of runnning the e n t i r e  model, i t  was found th a t  

aggregate net in te res t payments had a tendency to grow more s low ly than 

the re tu rn  to  c a p i t a l .  This tendency was exagerated by a forecast of 

lower in te res t ra tes. Because net in te res t payments had been the most 

ra p id ly  growing component of the return to  cap ita l and since the return 

to  cap ita l was not performing out of l in e  w ith  past experience , t h is  

tendency in  the model was d e f i n i t e l y  a t odds with the h is to ry  of net 

in te re s t .  Even though the forecast ty p ic a l ly  has lower in te r e s t  ra tes  

than the economy has faced in  the past f i v e  yea rs , th is  slow growth 

tendency also ex is ts  i f  the in te r e s t  ra tes  are high in  the fo re c a s t .  

Furthermore, because of the recursive nature of the dependent variab le  

in  the aggregate net in te res t payment equations, any inadequate growth 

in  th a t  component w i l l  be transm itted to the fu ture (see equation 4.7 

and the subsequent discussion in  chapter IV ). In add it ion , net in te res t 

payments are an important component of personal income which i t s e l f  is  a 

prime explanatory variable fo r  personal consumption expenditures (PCE). 

A slow growth in  personal income w i l l  trans la te  in to  a slow growth of 

PCE which w i l l  retard GNP and help to begin a downturn in  the fo re c a s t .

4
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T h e re fo re , as a p rov is iona l procedure, aggregate net in te res t payments 

were constrained to have a f lo o r  of a f iv e  percentage po in t d i f fe re n c e  

w ith  the return to cap ita l-  For example, i f  the return to cap ita l grew 

at a nine percent ra te , then net in te res t in  the aggregate had to  grow 

by at least four percent.

The la s t  o ve rr id e  concerns the forecast of net in te res t payments 

fo r  the Finance (32) indus try . The Finance in d u s try  is  a net lender 

which means i t s  net in te r e s t  payments are negative  (borrowers have 

postive net in te res t payments by convention). However, the equation fo r  

the Finance in d u s try  generates p o s t ive  net in te r e s t  payment in  the 

fo r e c a s t ,  thus im p ly in g  th a t  industry is  a net borrower. This resu lt 

occurred because of a postive co e ff ic ie n t on the trend term fo r  the net 

in te r e s t  payment equation fo r  the Finance industry . Consequently, in 

th is  forecast that co e ff ic ie n t was set to zero.

Complete resu lts  fo r  the base forecast are displayed in  the ta b le s  

at the of th is  chapter. Tables VI-7 to VI-11 give aggregate resu lts  and 

ta b le s  VI-12 to VI-27 show industry forecasts. At the aggregate le v e l,  

table VI-2 provides a convenient summary of those ta b le s .  Over the 

e n t i r e  fo reacast, real GNP grows moderately at an annual rate of almost 

two percent, while nominal GNP grows a t a y e a r ly  ra te  of e ig h t  and a 

ha lf  percent. However, th is  is  not a steady ra te : the model predicts a 

slowdown from the rap id  re a l growth of 2.8 percent over the period of 

1982-86 to  only 1.5 over the period 1986-1995. As a r e s u l t ,  the base 

fo re c a s t  e x h ib i t s  a business cycle, which is  evidenced by the movement 

in  the o v e ra l l  unemployment ra te .  From a s ta r t in g  p o in t  of e ig h t  

percent in  1982, model unemployment reaches in  1984 a low of 5 .9 , then 

r ises to  6.9 by 1986. By 1990, the unemployment rate is  down to  4.6 but
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Base Run Average Annual Growth Rates 
fo r  Selected Aggregate Variables

Table VI -  2

Real GNP
82-86
2.77

86-95
1.51

82-95
1.90

Productiv ity 0.84 0.32 0.48

Labor Compensation 9.32 7.47 8.04

Return to  Capital 9.64 9.46 9.51

Ind irec t Business Taxes 7.95 7.21 7.44

Nominal GNP 9.31 8.15 8.50

GNP Deflator 6.33 6.65 6.55

climbs to  6,79 in  1995. This slowdown in  economic a c t i v i t y  in  the 

1990's can be traced to  a sluggish movement in  re a l PCE over the same 

p e r io d  which i t s e l f  i s  p r im a r i l y  due to  the slow growth in  rea l 

disposable income. Personal tax payments grow fa s te r  in  th a t  pe riod  

tha n  does p e rson a l income, causing the  slowdown in  the growth in  

d isposab le  income. The slow growth in  net in te r e s t  payments a ls o  

contributes to the slow growth in  personal income.

Over the leng th  of the fo re c a s t ,  i n f l a t i o n  (as measured as the 

increase in  the GNP de f la to r)  averages about 6.5 percent per year w ith a 

range of 5.6 in  1990 to  8.6 in  1995. In f la t io n  predicted by the excess 

growth in  the money supply (growth in  M2 less the growth in  real GNP) 

fo r  1982-1995 is  6.1 percent, which is  very close to  6.55 of the model. 

In the subperiod of 1986-95, the d ifference between the excess M2 growth 

and the GNP d e f la to r  is  only 0.16 percentage po ints. The inverse of the

6
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D is tr ib u t io n  of Value Added between 
Labor, Capital and Ind irec t Business Taxes

Table VI -  3

1.982 1986 1290 1295

Labor 59.8 59.8 59.3 56.3

Capi ta l 32.6 33.0 34.3 37.1

Taxes 7.7 7.3 6.5 6.7

ve lo c ity  of money is  re la t iv e ly  s tab le, s ta r t ing  at 0-6 and d e c l in in g  to

0.56. Thus, the desired e ffe c t of money growth on the i n f l a t i o n  ra te  

discussed in  chapter I I I  is  evident in  the forecast.

Turning to  aggregate measures of value added, the return to  cap ita l 

e x h ib i ts  a robust growth ra te  of approximately 9.5 percent w ith very 

l i t t l e  year-to-year v a r ia t io n . Of i t s  components, corporate p ro f i ts  and 

propr ie to r income enjoy the most growth and net in te r e s t  payments and 

noncorporate d e p re c ia t io n  allowances are the slowest growers. The 

persistent slow growth in  net in te res t stands in  sharp co n tra s t to  the 

experience of the la s t  twenty years, i t  is  apparent that the override 

d id  not prov ide s tronger growth in  t h is  component. M odelling  net 

in te r e s t  in  a more s a t is fa c to r y  fash ion  is  one d ire c t io n  fo r  fu ture 

work. Growth in labor compensation slackens from 9.32 percent per year 

from 1982-86 to  about 7.5 over the re s t of the fo recas t. Growth in 

in d ire c t  business taxes also slackens but only by less than a pe rcen t. 

Most o f th e  slowdown in  the growth of in d i r e c t  business taxes is  

a t t r ib u ta b le  to the leg is la ted  end of the w ind fa l l  p ro f i ts  tax.

The large growth in return to ca p ita l a l t e r s  the d i s t r ib u t i o n  of 

income. Table VI-3 d is p la y s  the d is t r ib u t io n  of value added between 

labor compensation (L a b o r) ,  the re tu rn  to  c a p i ta l  ( C a p i t a l ) ,  and

7



i n d i r e c t  business taxes (Taxes). C ap ita l is  the "w inn e r"  w ith  an 

overa ll gain of f iv e  percentage points at the expense of the o ther two 

components. Host of c a p i t a l ' s  gain up to  1990 comes by d isp lac ing  

in d ire c t  business taxes while leav ing  la b o r 's  share cons tan t. A f te r  

1990, c a p i ta l 's  share increases at the expense of labor's  share of GPO.

The three percentage point s h i f t  in  the d i s t r ib u t i o n  of GPO from 

labor to  c a p i ta l  is  not consis tent with past trends. The increase in  

c a p ita l 's  share of GPO can be traced to  nine se c to rs :  Crude o i l  ( 2 ) ,  

O ther Mining ( 3 ) ,  Food and Tobacco ( 5 ) ,  Chemicals (1 0 ) ,  Petroleum 

re f in ing  (11), Transportation equipment except fo r  motor veh ic les  (1 9 ) ,  

Instrum ents (2 3 ) ,  Mi seelleanous manufacturing (24) and Finance (32). 

Those s e c to rs 's  share of the t o t a l  re tu rn  to  c a p i ta l  changes from 

t h i r t y - e i g h t  percent in  1977 to f i f ty -se ve n  percent in  1995. In each 

in d u s try , growth in  investment in  producer durab le  equipment (PDE) 

o u t s t r i p s  employment g ro w th ,  im p ly in g  a ra p id  inc rease  in  the 

capi ta l - t o ’- la b o r  r a t i o .  That increase combined w i th  a p o s i t i v e  

c o e f f i c ie n t  in  each in d u s t r y 's  re tu rn  to  c a p i ta l  equation serves to 

increase the re turn to cap ita l in each sector. From the d iscuss ion  in  

Chapter IV , the c a p i ta l - la b o r  ra t io  was included in  the equation as a 

proxy fo r  the u t i l i z a t io n  of c a p i t a l ;  h ig h ly  u t i l i z e d  c a p i ta l  meant 

more labor per u n i t  of c a p i ta l  and higher returns to c a p ita l ,  so i t s  

sign was expected to  be negative. So the unexpected s h i f t  in  c a p i t a l ' s  

share of GPO is  the re s u l t  of an unexpected s ign in  the re tu rn  to  

cap ita l equations.

However, that s h i f t  in  the d i s t r ib u t io n  of fa c to r  income is  not 

pervasive throughout a l l  indus tr ies . Twenty-one out of the th ir ty -seven 

industr ies  experience a growth in c a p ita l 's  share ^/alue added. Of those

8
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D is tr ib u t io n  of Value Added fo r  Selected Industr ies

m 2  1986 1990 1995

4 Construction
labor 73.5 71.1 71 .2 68.1
cap ita l 21 .6 22.8 21 .5 22.2
taxes 4.9 6.1 7.3 9.7

10 Chemicals
Ubor 54.1 47.4 45.9 30.4
cap ita l 39.6 45.8 45.8 61 .0
taxes 6.2 6.8 8.4 8.7

22 Automobiles
labor 32.3 45.0 41 .3 58.1
cap ita l 63.6 53.6 58.2 41 .7
taxes 4.1 1 .4 0.5 0.2

28 Communications
labor 51 .7 50.2 46.9 46.0
cap ita l 39.5 41 .3 43.8 42.9
taxes 8.8 8.5 9.4 11.1

31 Trade
labor 63.8 65.5 65.3 63.9
cap ita l 21 .8 20.5 19.8 20.1
taxes 14.4 14.0 14.9 16.1

Table VI -  4

i

twenty-one indus tr ie s , fourteen are i<> irw manufacturing sector. Of the 

s ix tee n  in d u s t r ie s  where la b o r 's  share in c re a s e s ,  e le ven  are  in  

nonmanufacturing e n te rp r is e s  which tend to  be labor in tensive. Most 

industr ies  e xh ib it  only a minor s h i f t  in  the share of value added in  

e i th e r  d i r e c t io n .  Table V I-4  displays the d is t r ib u t io n  of income fo r  

f i v e  in d u s t r ie s :  C ons truc t ion  ( 4 ) ,  Chem ica ls ( 1 0 ) ,  Autos ( 2 2 ) ,  

Communications (28), and Wholesale and Retail Trade (31). The Chemicals 

in d u s try  (10) experiences a large s h i f t  in  the d is t r ib u t io n  of income 

from 1990 to  1 995 . T h is  i s  l a r g e l y  due to  an in c re a s e  in  i t s  

capi t a l - la b o r  r a t i o  which i t s e l f  is  due to increasing investment and

9
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improving p ro d u c t iv i ty .  This change in  the c a p i ta l - la b o r  r a t io  is  in  

dram atic  co n tra s t w ith  the Chemical's industry h is to ry . Consequently, 

th is  unusual forecast stemming from the investment functions causes the 

re tu rn  to  c a p i ta l  equation fo r  the Chemical in d u s try  to predict the 

large s h i f t  in  the income d is t r ib u t io n  in  that industry . This points to 

problems with the investment fu n c t io n  fo r  the Chemical in d u s t r y ,  not 

with the re turn to cap ita l equation.

In c o n t ra s t ,  the automobile industry exh ib its  the opposite trend 

w ith a large growth in  labor 's  share from 1990-95. Over th a t  p e r io d ,  

the model fo re c a s ts  a slowdown in  economic a c t iv i t y  which causes the 

consumer demand fo r  cars to  f a l l  at an annual rate of 2.3 percent. The 

drop in  demand reduces the re tu rn  to  c a p i ta l  through the unexpected 

change in  output variab le  (QTRND) in  the re tu rn  to  c a p i ta l  eq ua t io n , 

thereby bo ls tering labor 's  share of value added.

At th e  s e c to r a l  l e v e l ,  th e  fo l lo w in g  general trends in  the 

components of value added are ev ident in  the base f o r e c a s t .  The 

a g r ic u l t u r a l ,  manufacturing and transporta tion sectors show a less than 

average growth in  hourly  pay-ra tes  and labor compensation. M in ing , 

c o n s t ru c t io n ,  t ra d e ,  f inance and se rv ice  sec to rs  have a larger than 

average growth fo r  both labor variab les. The p ic tu re  is  d i f f e r e n t  f o r  

the re tu rn  to  c a p i ta l  and i t s  va r io us  components. The manufacturing 

sectors e xh ib it  a higher than average growth rate fo r  the fo re ca s t but 

no o ther group does. The fo l lo w in g  a n a ly s is  i s  a summary of tables

VI-12 through VI-27 located at the end of th is  chapter.

10
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AgricuL.t ure—and^Mjning

These three sectors exh ib it  markedly d i f fe re n t  patterns in  the base 

forecast. Agricu ltu re  C1) Lags behind the rest of the economy by two to 

four points in  growth rates fo r  the return to  cap ita l and i t s  components 

except f o r  d e p re c ia t io n  allowances and business trans fe r payments. A 

so l id  growth rate in  investment by the Agricu lture  industry is  the cause 

of the increased d e p re c ia t io n  ra te ;  and, s ince i t  in c re a s e s  th e  

c a p i t a l - t o - la b o r  r a t i o ,  i t  a lso  slows the growth in  the re tu rn  to  

c a p ita l .  A decline in  the level of employemnt helps to  o ffse t a b e t te r  

than average increase in  hourly pay-rates, thus slowing the growth rate 

fo r  labor compensation.

Within the mining sector, the two industr ies  are q u i te  s im i la r  in  

the fo re c a s t of labor variab les. Crude petroleum (2) and other mining

(3) experience robust pay-rate and labor compensation inc reases . In 

f a c t ,  the to ta l  labor compensation fo r  both sectors quadruples by 1995. 

However, the o ther components of value added show a more d ive rge n t 

fo re c a s t .  From 1982-86, the two industr ies  grow slowly: the re turn to 

cap ita l and in d ire c t  business taxes grow s ig n i f i c a n t l y  less than the 

economy average. This is  an expected resu lt  fo r  the forecast, since the 

p r ic e  of o i l  is  assumed- to  remain constant u n t i l  1986, and is  then 

assumed to increase 5.6 percent per annum. During th a t  p e r io d ,  both 

m in in g  sec to rs  show a "boom"; p r o f i t s ,  net in te r e s t  payments and 

depreciation allowances grow two to three percentage points fa s te r  than 

the average. In add it ion , the leg is la ted  demise of the w ind fa l l  p ro f i ts  

tax  lowers in d i r e c t  business tax share of GPO and increases c a p ita l 's  

share.

11
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Construction is  the benefic iary of a small but persistent growth in 

re a l demands. A ra p id ly  growing labor b i l l  is  the resu lt  a forecasted 

decline in  labor p rodu c tiv ity  coupled with a s l ig h t ly  o f fs e t t in g  e f f e c t  

of less than average increases in  hourly pay-rates (6.2 compared to the 

nonmanufacturing annual average of 6 .9 ) .

In addition the return to cap ita l also grows more rap id ly  than the 

economywide average. P ro f i t  income and depreciation e xh ib it  a boom from 

1982-86 and then slow down to the pace of the economy. Because of the 

growth in  real f in a l  demands, investment by the c o n s tru c t io n  in d u s try  

grows a t a fa s te r  pace than the economywide average. This trans la tes 

in to  a higher growth in  depreciation fo r  c o n s t ru c t io n .  Moreover, the 

increase in  investment increases the borrowing variables (RELBOR) in 

construction 's  net in te r e s t  eq ua t io n , so net in te r e s t  payments a lso  

increase.

t3§Qyl3££y£iQ9

Current popular thought ind icates that the "smokestack" in d u s t r ie s  

in  p a r t ic u la r ,  and the manufacturing sector as a whole, should expect a 

bleak fu tu re .  The base forecast does not s u b s ta n t ia te  th a t  o u t lo o k .  

Manufacturing in d u s t r ie s  outpace the economy in  p r o f i t  growth. Of 

course, the re  are in d u s t r ie s  th a t  grow less than average; but the 

o v e ra l l  fo re ca s t is  encouraging. Table VI-5 displays per annum growth 

rates over the forecast period fo r  labor compensation (Labor), re turn to 

cap ita l (C a p ita l) ,  and corporate p ro f i ts  (P ro f i ts )  fo r  a sample of f i v e  

manufacturing indus tr ies .

The Rubber products (12) and E le c tr ica l machinery (21) sectors show

£2 0 ££§ct_Construction
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Annual Average Growth Rates of Labor Compensation (Labor), 
Return to Capital (C a p ita l) ,  and Corporate P ro f i ts  (P ro f i ts )

fo r  1982-1995

Table VI -  5

6 Textiles
Labor
“ 12722

Cagi ta l
“  5709

P ro f i ts
7*764”

12 Rubber products 7.95 1.52 -15.67

17 Primary Metal Products 6.48 8.96 8.34

21 E le c tr ica l Machinery 7.78 7.36 -16.64

22 Autos 4.41 7.05 7.68

losses over the forecast from a combination of a large increase in  net 

i n t e r e s t  payments and low growths in  the re tu rn  to  c a p i t a l ,  not a 

reasonable forecast over an extended period. The return to  c a p i ta l  fo r  

both in d u s t r ie s  grows s low ly  because of the forecasted downturn from 

1990-95 which makes the unexpected changes in  output (QTRND) variable in  

both equations n e g a t ive , thus slowing the growth in  the re tu rn  to  

c a p i t a l .  The slow growth in  the Rubber products industry is  plausib le 

given i t s  h is to ry ;  i t s  average growth in  the return to cap ita l fo r  the 

1970-80 period  was 0.7 pe rcen t. However, the E le c t r i c a l  machinary 

ind us try 's  forecasted growth is  about f iv e  percentage points slower than 

the annual growth rate fo r  the previous ten years (a forecasted 7.4 rate 

opposed to the actual 12.0 ra te ) .

In contrast, a strong growth in  consumer demand is  fo recas ted  fo r  

the motor v e h ic le  in d u s try  through 1990. This growth trans la tes in to  

energetic increases in  the return to  cap ita l fo r  the Auto ind us try  (22) 

v ia  the QTRND v a r ia b le .  A growing auto industry increases i t s  demand 

fo r  s te e l,  which in  an in te r in d u s t r y  model, means a rebound fo r  the 

Primary metals industry (17) as w e ll .

13
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l£§QIE2££§£i2D-§Q£Ly£i.ki£i£5

ALL of the sectors in  th is  grouping tend to  grow Less ra p id ly  than 

the re s t of the economy. Each sector is  close to the economy average 

fo r  pay-rate and labor compensation growth but the re tu rn  to  c a p i ta l  

growth is  reduced by the downturn predicted fo r  1990-95.

In p a r t ic u la r ,  A ir transporta tion (26) and Communications (28) are 

forecasted to  have recurrent losses. Increases in  investment by the 

Communications (28) industry are financed, in  the forecast, by increased 

borrow ing , which in  tu rn  increases i t s  net in te res t payments. Since 

p ro f i ts  are ca lc u la te d  as a re s id u a l ,  losses in  the communications 

industry can be traced to an increasing burden in  net in te res t payments. 

The slow growth in real disposable income causes a dramatic drop in  the 

demand fo r  a i r  transporta tion  services, which through the QTRND variable 

in  the return to  c a p i ta l  equation slows the growth in  the re tu rn  to  

c a p i t a l .  Since none of the other components with forecasting equations 

show any moderation in  growth rates, the resu lt  is  s im i la r  to  the fa te  

of the Communications in d u s t r y ;  the re s id u a l component -  corporate 

p ro f i ts  -  su ffe r .

yh2 l£sa le_and_R eta il_trade

The trade  (31) sector is  one of the most important sectors in  the 

model. Wholesale and r e t a i l  es tab lishm ents  employ a p p ro x im a te ly  

twenty-seven percent of the labor fo rce  and produce seven percent of 

to ta l  real output. In the base fo recast, th is  sector behaves smoothly 

with most components growing close to the economy average. Labor in  the 

trade  sector i s  forecasted to  continue i t s  1970-80 trend to  experience

14
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higher-than-average growth rates when compared to  coun te rpa rts  in  the 

re s t  of the economy. Because t h i s  in d u s try  is  labor in tens ive , that 

labor component growth w i l l  moderate the growth in  c a p i t a l ' s  share of 

GPO.

R e ta i l  t rade  enjoys a sanguine sales forecast as real output is  

expected to  grow a t a s l i g h t l y  h igher ra te  than the average fo r  the 

o ther s e c to rs .  This im p lie s  a better-than-average increase in  sales 

taxes which is  re flected in  the movement of i t s  in d ire c t  business taxes.

That sanguine sales fo re c a s t  moves PDE investment by the trade 

in d u s t r y  a t  a h igher- than-average  ra te .  T he re fo re , net in te r e s t  

payments and d e p re c ia t io n  grow more ro b u s t ly .  Since the re tu rn  to  

cap ita l grows at a more moderate pace than those two components, p ro f i ts  

are "squeezed".

£iQ30£§-3D̂_E§3i_Ii§tate

Each of these sectors -  Finance (32) and Real estate (33) -  have a 

unique fo re c a s t .  Both e x h ib i t  a g rea te r- th an -ave rage  expansion in  

pay-rates and labor compensation which is  a con tinua tion  of t h e i r  past 

trends.

More in te r e s t in g  is  the behavior of the re turn to  cap ita l and i t s  

components, since return to cap ita l has seventy-five percent of industry 

GPO. Real estate (33) experiences a s trong growth in  p r o f i t  income; 

c o rp o ra te  p r o f i t s  and p ro p r ie to r  income grow at an annual ra te  of 

eighteen percent from 1986-95, a ra te  h igher than the ac tua l twelve 

percent growth over 1970-80. The slow growth in  net in te res t payments 

and depreciation allowances combined with a steady growth in  the re tu rn  

to  cap ita l produces th is  re s u lt .

3 * 5 " ^
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In  c o n tra s t  to  the performance of the Real estate industry in  the 

forecast, the Finance (32) industry shows a constant and moderate annual 

growth in  i t s  components of the return to  c a p ita l .  Since th is  in d u s try  

is  forecasted to  have a strong growth in  investment/ cap ita l consumption 

allowances grow at the fas tes t rate (over nine percent). P ro f i t  income 

and net in te res t payments lag behind w ith an annual average growth of 

about 4.5 percent.

Services

Since the se rv ice  in d u s t r ie s  are labor in te n s iv e /  a fo cu s  on 

p ay-ra tes  and labor compensation is  appropriate. In the course of the 

forecast/ there is  a s h i f t  in  real demand towards the se rv ice  se c to rs .  

Th is growth in  demand is  translated in to  an increased demand fo r  labor 

which ought to increase pay-rates and labor compensation more q u ic k ly  

than  the economy average. Without exce p tion / each of the se rv ice  

sectors exh ib its  th is  expected response.

The increase in  demand fo r  se rv ices  s p i l l s  over to  in c re a s e  

investment by those s e c to rs .  Therefore depreciation allowances also 

grow more ra p id ly  as do net in te r e s t  payments. That in c re a s e  in  

investment increases those indus tr ies ' c a p ita l- to - la b o r  ra t io s .  Since 

the service industr ies  have a negative c o e f f i c ie n t  in  t h e i r  re tu rn  to  

cap ita l equations/ the return to  cap ita l grows re la t iv e ly  s lowly. Thus, 

p r o f i t  income is  "squeezed" between the return to cap ita l and the fas te r 

growing d e p re c ia t io n  allowances and net in te res t payments. As in  the 

case with the trade sector, a l l  se rv ice  sec to rs  experience a hea lthy  

growth in  in d ire c t  business taxes.

16
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For the sake of b re v ity ,  the a n a lys is  i s  presented by comparing 

r e la t i v e  prices: sectoral price changes in  comparision with changes in  

the GNP d e f la to r-  Prices fo r  a product w ith in  an input-output framework 

are the sum of u n i t  m a te r ia l  costs and u n i t  value added. Thus the 

previous d iscuss ion  on s e c to ra l value added w i l l  shed some l ig h t  on 

re la t iv e  prices. Even though there is  not a one-to-one correspondence 

between in d u s try  and p ro d u c t,  those industr ies  experiencing a greater 

than average growth in th e ir  major components of value added a lso  w i l l  

e xh ib it  an increase in  the re la t iv e  prices of th e ir  primary products.

P r ic e s  o f a g r i c u t u r a l  p roduc ts , wholeseale and r e t a i l  trade 

services, and transporta tion services un ifo rm ly  grew a t a slower ra te  

than the GNP d e f la to r .  Moreover, most of the manufactured durable goods 

lag behind the n a t io n a l ra te  except f o r  Aerospace (44), Boats (45),

Other transporta tion equipment (4 6 ) ,  and M iscellaneous manufacturing 

(48). About ha lf of the nondurable goods lag as w e l l ,  including t e x t i le  

products.

On th e  o th e r  hand, the mining sec to r enjoys a r e la t iv e  p r ice  

increase over nearly every s e c to r .  Natura l gas (5) w ith  a per annum 

ra te  of almost fourteen percent over 1986-95 leads the pack. The only 

exception is  the crude petroleum sector which is  assumed to grow at 5.6 

percent du ring  the la te r  years of the fo recast. Contract construction 

(8) and Real estate (63) also have an increase in  th e ir  re la t iv e  prices.

Not supri s ing ly , only the gas u t i l i t i e s  are fo recasted  to  have an 

increase in  r e la t iv e  p r ice s  w h ile  the o ther types of u t i l i t i e s  are 

expected to dec line . F in a l l y ,  the se rv ice  in d u s t r ie s  a lso  s p l i t  in  

t h e i r  r e la t i v e  p o s i t io n s :  Hotels (35) and Health (69) gain while the

%s<\
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others Lose.

V I .2 Alternate Forecast

The a l te r n a t iv e  run uses the same fo r e c a s t in g  e q u a t io n s  and 

in te r in d u s t r y  requirement m a tr ix  as the base run. AIL or cue i.i-.jor 

assumptions are also unchanged except fo r  the assumption about the money 

supply growth: M2 is  presumed to  increase at an annual ra te  of ten 

percent in  the a lte rna tive  fo recast, an increase of two points over the 

base assumption. Thus the a lte rna t ive  fo re ca s t d is p la y s  the Long-run 

tendencies of the model fo r a change in  the money supply.

T h e o re t ic a l ly ,  one would desire that money be neutral with respect 

to the real side in  the long-term. However, du r ing  the s h o r t - ru n ,  an 

increase in  the money supply might be expected to stimulate the economy. 

A f te r  the increase "works th rough" the economy, a slowdown could be 

expected in  response to  the h igher i n f l a t i o n  ra te s .  C le a r ly ,  t h is  

depends on the precise s tructure of expectations, but that scenario is  

not unreasonable. Furthermore, in  the Long-term the major e ffec t should 

be to increase the in f la t io n  rate by two percentage points.

Table VI-6 summarizes the information from the a lte rna t ive  forecast 

contained in  tables VI-28 through VI-35 at the end of t h is  chapte r.

Note that Table VI-6 portrays the same variables as those shown in  Table

V I-2  fo r  the base fo re ca s t (the  growth ra tes  in  parenthesis are the 

rates from Table V I-2 ) .  Comparing the growth ra tes, the annual average 

increases in  re a l GNP and re a l output are s im ila r  but the a lte rna t ive  

fo re c a s t  e x h ib i t s  a s l i g h t l y  lower ra te .  The exacerbation  of the

Ok Q>o
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A lternative  Run Average Annual Growth Rates 
fo r  Selected Aggregate Variables

Table VI -  6

Real GNP
S2Z86
3.10

(2.77)

86-95
1.22

(1.51)

82-95
1.79

(1.90)

P roductiv ity 0.87
(0.84)

0.29
(0.32)

0.47
(0.48)

Labor Compensation 10.02
(9.32)

9.02
(7.47)

9.33
(8.04)

Return to Capital 10.50
(9.64)

11.00 
(9.46)

10.84
(9.51)

Ind irec t Business Taxes 8.76
(7.95)

8.43
(7.21)

8.54
(7.44)

Nominal GNP 10.08
(9.31)

9.68
(8.15)

9.80
(8.50)

GNP Deflator 6.78
(6.33)

8.48
(6.65)

7.96
(6.55)

business cycle is  also evident. From 1982-86, the a lte rna t ive  fo re ca s t 

grows a t 0.4 p o in ts  fa s te r  than the base case. But s ta r t ing  in  1986, 

the ten percent growth rate in  M2 slows the economy by 0.3 percentage 

p o in ts  on an annual ba s is . Tracking the unemployment rate y ie lds  the 

same r e s u l t :  up to  1990 th e  a l t e r n a t e  run e x p e r ie n c e s  low er 

unemployment but by 1 995 the unemployment rate is  a f u l l  point higher 

than the base case ra te . O v e ra l l ,  p r o d u c t iv i t y  is  una ffec ted  by the 

change in  monetary growth.

Looking a t the nominal s id e ,  the i n f l a t i o n  ra te  increased from 

1986-1995 by 1.83 percentage points over the base case which is  close to 

the expected increase of two percentage po ints. This s l ig h t  d i f fe re n c e

O-Qa
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could be a t t r ib u t e d  to  the d i f fe re n t  real rates of growth between the 

two runs. Moreover, the d ifference between the excess M2 growth (growth 

in  M2 less the growth in  real GNP) and the in f la t io n  f o r  the a l te rn a te  

fo re c a s t i s  a s l i g h t  three-tenths of a percentage point fo r  the en tire  

fo recast. The inverse of the v e lo c i t y  of money is  v i r t u a l l y  s ta b le ,  

moving from 0.60 in  1982 to 0.61 by the las t year of the forecast.

Though the growth ra tes  f o r  the components of value added are 

greater fo r  the a lte rna t ive  fo recast, the d is t r ib u t io n  of fac to r rewards 

remains unchanged in  the aggregate. For example, in  1995, labor 's  share 

of GPO is  56.3 percent which is  the same as i t  is  in  the base fo re c a s t .

As one would expect, the extra growth in the money supply is  also 

neutral with respect to the d i s t r ib u t io n  of GPO by in d u s t r y .  Of the 

th i r t y - s e v e n  p r iv a te  in d u s t r ie s ,  only th ree  have t h e i r  d is t r ib t io n  

between labor, cap ita l and taxes s h i f te d  by more than two percentage 

po in ts  over the e n t i r e  fo re c a s t :  Primary metals (17), Transportation 

equipment not autos (19), and Autos (22). Labor 's  share increases in  

the Primary metals in d u s try  w h ile  c a p i ta l 's  share gains in  the other 

two. In the Transportation equipment in d u s t r y ,  a continued growth in  

o u tp u t ,  even in  the face of the downturn in  the la s t  f i v e  years , 

bo lsters the re turn to cap ita l through the unexpected change in  output 

(QTRND) v a r ia b le .  In add it ion , th is  sector has a negative sign on the 

inverse of the unemployment rate in  i t s  return to cap ita l equation, so a 

downturn would tend to  increase the growth in  the re tu rn  to  c a p i t a l .  

The s to ry  is  d i f f e r e n t  f o r  the auto industry . Though the industry is  

suffers  during the downturn, labor is  hurt v ia  la y o f fs ,  so the growth in  

the return to cap ita l only s l ig h t ly  outgrows labor compensation, but at 

a pace fa s t  enough to  skew the d i s t r ib u t io n  of GPO toward c a p ita l .
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Labor gains in  Primary metals stem from the slower growth in the re tu rn  

to  c a p i t a l .  The fo r e c a s te d  dow ntu rn  works w i th  the QTRND and 

unemployment ra te  v a r ia b le s  to  slow the growth in  th e  rewards to  

capi t a l .

F in a l l y ,  an increase in  the growth ra te  of money ought not to 

a f fe c t  re la t iv e  prices. A product whose price was growing fa s te r  than 

the GNP d e f la to r  in  the base run ought to outpace the GNP de f la to r  in  

the  a l te r n a t iv e  run. Th is i s  borne out re m a rka b ly  w e l l  in  the  

a l t e r n a t iv e  fo re c a s t .  Comparing the growth in  a product price to the 

growth in  the GNP de f la to r  over the length of the forecast, 1982-95, the 

average d ifference before a product*s re la t iv e  price growth in  the base 

and a l te rn a t iv e  run is  only seven-hundreths of a percent. For example, 

the price of Furniture (23) grew fa s te r  than the GNP d e f la to r  in  the 

a l t e r n a t iv e  fo re c a s t 0.062 percentage points fas te r  than i t  did in  the 

base forecast.

V I.3 Summary and Directions fo r  Future Work

This study develops a model to  fo re c a s t th e  d i s t r i b u t i o n  o f 

in d u s try  value added by component w i th in  an in te r ind us try  framework. 

Industry value added and product prices are linked in  a simple procedure 

tha t insu res the model is  i n t e r n a l ly  c o n s is te n t ;  nominal GNP from 

nominal f in a l  demands w i l l  always equal nominal GNP from fac to r incomes. 

Furthermore, the model allows fo r  the movements in  the money supply to 

a f fe c t  in f la t io n  in  the long-run.

The model is  cons truc ted  by fo re c a s t in g  fo u r te e n  components of

21
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value added by in d u s try .  Labor compensation is  generated by combining 

aggregate pay-rate equations with sectoral re la t ive  pay-rate equa tions . 

C ap ita l income by in d u s try  is  fo recas ted  w ith  behavioral equations. 

A fter the major components of c a p i ta l  income are derived  by separate 

methods, p r o f i t  income is  obta ined as a res idua l. F in a l ly ,  in d ire c t  

business taxes are d iv id e d  in to  excise taxes and a l l  o ther types of 

taxes w ith  each category generated by in d u s t r y .  A common modelling 

device is  to make the actual component of value added a fu n c t io n  of a 

"syn the tic "  series fo r  that component.

From the p re se n ta t io n  of the base run , the d ire c t io n  fo r  fu ture 

work is  apparent. The return to  cap ita l and net in te res t payments need 

s p e c ia l a t t e n t io n ,  a tten tion  beyond the goal of correcting undesirable 

signs or ind iv idua l equations. Because these two components of GPO play 

an important ro le in  the model, the discussion w i l l  also bring to  l i g h t  

some of the inherent in t r ic a c ie s  involved in  in te r ind us try  modelling.

At the ou tse t of th is  study, the return to  cap ita l was thought to 

play an im portan t ro le  in  s t a b i l i z in g  the model du ring  a fo re c a s t .  

E s s e n t ia l ly ,  the re tu rn  to  cap ita l through i t s  p r o f i t  component was to  

outpace the growth in  nominal personal income d u r in g  an economic 

upswing, thereby res tra in ing  the growth in  real disposable income. The 

slowdown in  real d isposab le  income would lead to  a slower growth in  

personal consumption expenditures, the major f in a l  demand component of 

GNP. Therefore, the return to cap ita l equations had to  not only f i t  the 

h is to r ic a l  series in  a reasonable manner and make economic sense but 

also provide a s ta b i l iz a t io n  function in  the model.

R e c a l l in g  th e  d is c u s s io n  from Chapter IV , the search fo r  a 

spec if ica t ion  fo r  the re turn ot cap ita l equation that led to  a seemingly

22
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reasonable forecast was qu ite  time consuming. When the s p e c i f ic a t io n  

adapted in  t h i s  d is s e r ta io n  was used, i n i t i a l  s im u la t io n s  w ith  no. 

iD i§ £ i£ i l2 Q  between the re a l and income side in d ic a te d  no s e r io u s  

problems. However, once the equations were introduced in to  the en tire  

model with a l l  of i t s  in te rac tions  unhindered, an improbable s h i f t  in  

the d i s t r ib u t i o n  of fa c to r  rewards occurred in  the las t f iv e  years of 

the forecast. Thus, reasonable equations that met a l l  of the c r i t e r i a  

did not perform well in  the context of the whole model.

From the d iscuss ion  of the f i r s t  s e c t io n ,  th a t  s h i f t  occurred 

p r im ari ly  in  eight indus tr ies . Each of those in d u s tr ie s  experienced a 

la rge  growth in  the c a p i t a l - t o - la b o r  r a t io  and each had a pos it ive  

co e ff ic ie n t on that variab le  in  i t s  re tu rn  to  c a p i ta l  equa tion . The 

n a tu ra l  impulse is  to immediately point to  the pos it ive  coe ff ic ien t as 

the c u lp r i t .  However, there were other indus tr ie s , such as Fabrica ted 

metal products (18), that had a s im ila r pattern of signs and magnitudes 

in  the equation as the o th e r  e ig h t  i n d u s t r i e s  but t h a t  d id  no t 

experience an increase in  c a p ita l 's  share of GPO. That ind icates that 

there is  something more behind tha t s h i f t  than the pos it ive  c o e f f ic ie n t  

on the c a p ita l- to - la b o r  ra t io .

Tracking the o ffender beyond th is  point is  not an easy task. For 

instance, are the c a p i ta l - to - la b o r  r a t io s  fo r  those e ig h t  in d u s t r ie s  

thought to be growing too fas t in  re la t ion  to th e ir  h is to r ic a l  trends or 

because of t h e i r  undes irab le  e f fe c ts ?  I f  they are out of l ine  with 

experience, is  the movement of the c a p i ta l  stock or the movement in  

employment to  blame? Suppose th a t  one can say th a t in  the Chemical 

in d u s try  (10) i t  i s  the the movement in  the c a p i ta l  stock th a t  i s  

causing the troub le . The growth in  the cap ita l stock must come from the
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growth in  investm ent- But investment in  producer durable equipment is  

specified as a function of the changes in  the Chemical industry 's  output 

and the r e la t i v e  p r ic e  of c a p i t a l ,  la b o r  and e n e rg y .  So, does 

investment grow too rap id ly  because of the change in  output or because 

of some p e c u l ia r  p r ice?  I f  the answer is  th a t  the o u tp u t  o f the  

Chemical in d u s try  grew ra p id ly  because of an increased demand fo r  

f e r t i l i z e r  induced by an increased consumer demand fo r  food , then the 

cause fo r  that jump in  consumer demand must be traced. Most l i k e ly ,  the 

jump was caused by an increase in  real personal income, thereby implying 

tha t the return to cap ita l is  not growing as fas t as i t  should, ju s t the 

oppos ite  conc lus ion one would be expecting to  f in d .  And th is  example 

assumes th a t  any estim ated equation used to  f o r e c a s t  any o f the  

v a r ia b le s  in  th a t  causal chain had a l l  the proper s igns e t c . . . .  A 

s im ila r  chain of reasoning must be followed fo r  every possible cause fo r  

a l l  eight indus tr ies .

In contrast to  the re tu rn  to  c a p i t a l ,  the ro le  of net in te r e s t  

payments in  the model was not f u l l y  understood. Bas ica lly , net in te res t 

payments were tre a te d  as any other component of the re turn to cap ita l 

with no a tten tion  paid to any s ta b i l iz a t io n  properties. Of course care 

was taken in  m odelling  because of net in te r e s t  payments are a large 

portion of the return to cap ita l and any large e rro r in  net i n t e r e s t 's  

fo re c a s t  would a lso  re f le c t  in  the forecast of p ro f i ts .  Therefore the 

focus of the e s t im a t io n  of net in te r e s t  payments equations was to  

develop a s p e c i f ic a t io n  that met the d ic ta tes of economic common sense 

and that explained the past. The f in a l  equation more than adequately 

met those requirements. However, the aggregate equation's forecasting 

performance is  disappointing, as shown by the previous d iscuss ion  in

S-CaQ,
24



25

sec t io n  one of t h is  chap te r. A d d i t io n a l ly ,  because net in te res t is  

important in  the determination of personal income, a poor performance in 

i t s  forecast forbodes an overa ll poor forecast. I f  net in te rs t  payments 

had grown at a rate more cons is ten t w ith  the p a s t,  say e ig h t  to  nine 

percent instead of the f iv e  to s ix  percent in  the model, the forecasted 

downturn from 1990-1995 would have ce rta in ly  been much Less severe.

The main point of th is  discussion is  not to impress the reader with 

the d i f f i c u l i t e s  in  modelling but to  demonstrate th a t  unintended and 

unforeseen properties can "creep" in to  the model even though steps have 

been taken to  avoid such an event. Equations tha t f i t  the data and that 

made economic sense did not forecast in  a reasonable manner w i th in  such 

an integrated framework.

As a consequence, perhaps the function of the return to cap ita l and 

net in te res t payments in  a forecast ought to be re-evualated. Maybe too 

much emphasis on s t a b i l i z a t i o n  is  being placed on th e ir  "shoulders". 

One suggestion is  that the return to cap ita l ,  net in te re s t  payments and 

the decision to  invest could be more strongly linked together in  a more 

co n s is te n t manner w ith each playing a ro le in  the s ta b i l iz a t io n  of the 

model.

C u r re n t ly ,  re a l investment in  equipment of an in d u s try  is  not 

d i r e c t l y  re la te d  to  the f in a n c ia l  p o s i t io n  of th a t  in d u s t r y .  Real 

investment occurs regardless of an in d u s t ry 's  a b i l i t y  to  f inance  th a t  

inves tm ent. A more sa t is fy in g  s tructure would have any growth in real 

investment fo r  an in d u s try  l in ke d  to  the p r o f i t  and ne t i n t e r e s t  

pos ition of that industry .

There are other avenues fo r  fu ture work as w e ll .  The scope of th is  

s tu d y  l i m i t e d  i t s  fo c u s  to  i n c u lc a t i n g  o n ly  a few lo n g - te rm
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re la tionsh ips in to  the model. One long-term re la tionsh ip  which was not 

addressed was the in te r a c t io n  between pay-rates, employment and labor 

force p a r t i c ip a t io n .  Another re la t io n s h ip  l e f t  unexplored is  th a t  

between the d is t r ib u t io n  of personal income by size and the d is t r ib u t io n  

of fa c to r  incomes by in d u s t r y .  I f  p r o f i t s  are forecasted to  decline 

over a twenty year period, what does that imply about the d i s t r ib u t io n  

of personal income? F in a l ly ,  short-run characte rs is tics were e x p l ic i t l y  

ignored, a f ie ld  r ich  with p o s s ib i I t ie s .

Just as t h i s  model is  a second attempt to  in tegra te the real and 

nominal p o r t io n s  of an in p u t-o u tp u t  model, so w i l l  the re  be o th e r  

attempts. However, the genera lity  and s im p lic i ty  of the framework ought 

to provide a springboard fo r  fu ture improvements.
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