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T h e s is  d ire c te d  b y : P ro fe s s o r C loppe r A lm on, D epartm ent o f  Economics,
U n iv e rs i ty  o f  M ary land

The purpose o f  t h is  s tu d y  is  to  b u i ld  an annual medium term  in p u t -  

o u tp u t fo re c a s t in g  model f o r  th e  Japanese economy w ith  s u f f i c i e n t  com­

m o d ity  d e t a i l .  The model fo re c a s ts  y e a r -b y -y e a r  f o r  te n  yea rs  ahead, 

in d u s t r y  o u tp u t ,  employm ent, in v e s tm e n t, in v e n to ry  change, e x p o r ts , 

im p o r ts ,  wage ra te s ,  p r ic e s ,  and p r o d u c t iv i t y  w i t h in  the  fram ew ork o f  

an in p u t -o u tp u t  ta b le .  The model is  designed as a p ro to ty p e  c o u n try  

model in  th e  In te r n a t io n a l  I /O  F o re c a s tin g  System a t  th e  U n iv e r s i t y  

o f  M ary land .

The m ain c h a r a c te r is t ic s  o f  th e  I/O  co m p u ta tion  is  c o n s is te n c y .

In  t h i s  s tu d y , th e  c o n s is te n c y  is  pursued in  th re e  ways. F i r s t l y ,  as 

u s u a l in  I/O  m odels , c o n s is te n t  o u tp u t is  c a lc u la te d  in  th e  sense o f  

in te rm e d ia te  demand and f i n a l  demand. S econd ly , c o n s is te n t  p r ic e  is  

c a lc u la te d  assum ing o p t im a l p r ic in g  b e h a v io r o f  f i r m s .  T h i r d ly ,  th e  

c o n s is te n t  r e la t io n  between o u tp u t and p r ic e  is  pursued by m aking the  

o u tp u t a fu n c t io n  o f  p r ic e s  and by m aking th e  p r ic e  _as a fu n c t io n  

o f  o u tp u t .

The te c h n ic a l and b e h a v io ra l e q u a tio n s  a re  fo rm u la te d  f o r  a l l  th e  

economic v a r ia b le s  to  be fo re c a s te d . The m ain e f f o r t s  a re  made to  

e s tim a te  wage r a te  e q u a tio n s , la b o r  re q u ire m e n t e q u a tio n s , consum ption
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e q u a tio n s , p r ic e  e q u a tio n s , and in ve s tm e n t e q u a tio n s . A f te r  th e  

s t r u c tu r e  o f  th e  model is  d e s c r ib e d , each c h a p te r w i l l  e x p la in  th e  

t h e o r e t ic a l  b a s is ,  th e  m a th e m a tica l fo r m u la t io n ,  and th e  e m p ir ic a l 

r e s u l t s  o f  each e q u a tio n . In  th e  la s t  c h a p te r ,  p r e d ic t iv e  perfo rm ance  

o f  th e  model is  te s te d  by s im u la t io n .  A ls o ,  th e  l im i t a t io n s  o f  th e  

model and some p o s s ib i l i t i e s  f o r  improvement a re  d iscussed  in  th e  la s t  

c h a p te r .
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T h is  s tu d y  p re s e n ts  an annua l n a t io n a l e conom e tric  model f o r  

in t e r in d u s t r y  fo r e c a s t in g  o f  th e  Japanese economy. I t  i s  b u i l t  f o r  

th e  purpose o f  medium— o r  lo n g - te rm  a n a ly s is .  C u r re n t ly ,  th e  i n t e r -  

d u s t r y  fo r e c a s t in g  group a t  th e  U n iv e r s i t y  o f  M ary land  i s  w o rk in g  on 

a dynam ic w o rld  in p u t -o u tp u t  fo r e c a s t in g  system  in  w h ich  e leven  c o u n try  

m odels and one c e n t r a l  t ra d e  m odel a re  in c lu d e d . T h is  d is s e r ta t io n  is  

des igned  to  make a p ro to ty p e  c o u n try  model f o r  th e  system . The 

Computer F o re c a s tin g  Program, c a l le d  , FORPf ^ ,  w h ich  was deve loped  by 

t h is  s tu d y , w i l l  be used as a b a s ic  1 hou se kee p in g 1 program  f o r  a l l  

c o u n try  fo r e c a s t in g  m odels in  th e  system . T h is  model is  des igned as 

th e  f i r s t  o f  a s e r ie s  o f  INFORUM m odels f o r  c o u n tr ie s  o th e r  th a n  th e  

U .S .

A no th e r purpose o f  th e  s tu d y  i s  to  show a p o s s ib i l i t y  o f  m od i­

f i c a t i o n  o f  INFORUM ty p e  in p u t -o u tp u t  fo r e c a s t in g  m odels. S ince  th e

book, 1985: I n t e r in d u s t r y  F o re ca s ts  o f  th e  Am erican Economy was

o
p u b lis h e d , th e re  has been c r i t i c i s m  as w e l l  as a p p re c ia t io n .  The

CHAPTER I

In t r o d u c t io n

■̂ FORP was o r ig in a l l y  w r i t t e n  by C loppe r Almon and was debugged, 
changed, and expanded by th e  a u th o r .

2
A lm on, C. e t  a l .  1985: I n te r in d u s t r y  F o re c a s ts  o f  th e  Am erican 

Economy. Reviewed by W ig le y , K .J .  in  th e  Economic J o u r n a l, 1975, June, 
by Anne C a r te r ,  JEL, 1975; and by S t i g l i t z ,  J .E . in  The B ro o k in g s  M ode l: 
P e rs p e c t iv e  and Recent D eve lopm ents, ed. by Fromm, G and L .R . K le in .  
N o rth -H o lla n d  P u b lis h in g  Co. 1975.
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m ain c r i t ic is m s  focu s  on s t a t i s t i c a l  method and on t h e o r e t ic a l  s t r u c tu r e .  

T h is  s tu d y  t r i e s  to  respond to  those  c r i t i c is m s .

T h is  model i s  based on th e  U .S . INFORUM ( In te r in d u s t r y  F o re c a s tin g  

P ro je c t  a t  th e  U n iv e r s i t y  o f  M ary land) m ode l. As in  th e  U .S. INFORUM 

m odel, th e  b a s ic  id e a  is  to  fo r e c a s t ,  y e a r -b y -y e a r  f o r  te n  ye a rs  ahead, 

in d u s t r y  o u tp u t ,  employm ent, in v e s tm e n t, p r ic e s ,  and p r o d u c t iv i t y  w i th in  

th e  fram ew ork o f  an in p u t -o u tp u t  ta b le .  However, th e  p re s e n t model de­

v ia te s  from  th e  U .S . INFORUM model in  s e v e ra l p o in ts .  I t  a tte m p ts  to  

respond c r e a t iv e ly  to  some o f  th e  v a l id  c r i t ic is m s  o f  th e  U .S . INFORUM 

m o d e l.

In  th e  in te r n a t io n a l  system , c o u n try  m odels w i l l  be l in k e d  to  th e  

c e n t r a l  t ra d e  m odel^ th ro u g h  th e  p r ic e  mechanism. T h e re fo re , th e  model 

shou ld  in c lu d e  p r ic e  model as w e l l  as r e a l model w h ich  fo re c a s ts  o u tp u t .  

The o ld  v e rs io n  o f  th e  INFORUM model fo re c a s t  r e la t i v e  p r ic e s  w ith  tim e  

t re n d ,  and th e  new v e rs io n  fo re c a s ts  m o n th ly  w h o le s a le  p r ic e s  w ith  

lagged ra te s  o f  la b o r  c o s ts ,  c o s ts  o f  m a te r ia ls ,  and o u tp u t .  N e ith e r  

o f  these  methods co u ld  be a p p lie d  to  t h is  m ode l, because we sh ou ld  

fo re c a s t  a b s o lu te  p r ic e s  in s te a d  o f  r e la t i v e  p r ic e s ,  and because we 

do n o t e xpe c t to  f in d  enough in fo rm a t io n  to  e s tim a te  th e  la g  s t r u c tu r e  

w ith  m o n th ly  d a ta  in  Japan o r  o th e r  c o u n t r ie s .  A c c o rd in g ly ,  th e  o p t im a l 

p r ic in g  th e o ry  w i th in  in p u t -o u tp u t  fram ew ork i s  employed to  fo re c a s t  

annua l p r ic e s .  Labor m arke t c o n d it io n s ,  demand p re s s u re s , and m a te r ia l 

c o s ts  a re  co ns ide re d  in  th e  p r ic e  fo rm a tio n  e q u a tio n . C o n s id e rin g  the

■^Nyhus, D .E. "The Trade Model o f  a Dynamic W orld  In p u t-O u tp u t 
F o re c a s tin g  System " INFORUM Research R eport No. 14.
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lin k a g e  o f  th e  c o u n try  models to  th e  t ra d e  m ode l, th e  fe e d -b a ck  e f f e c t  

o f  w o r ld  p r ic e  change to  dom estic  p r ic e  is  in c o rp o ra te d  in  th e  p r ic e  

m ode l. Openness o f  th e  economy i s  much g re a te r  in  o th e r  c o u n tr ie s  than  

in  th e  U .S .A .

The p r ic e  model in  INFORUM is  se pa ra ted  from  th e  r e a l  m odel.

P r ic e  and o u tp u t a re  n o t so lve d  s im u lta n e o u s ly  ye a r by y e a r ,  b u t 

r a th e r  i t e r a t i v e l y .  Because o f  th e  expense o f  th e  i t e r a t i v e  s o lu t io n ,  

p r ic e  and o u tp u t a re  so lve d  each ye a r in  t h i s  m odel.

A s p e c ia l e f f o r t  was made to  s p e c ify  th e  la b o r  m arke t e q u a tio n s . 

The la b o r  m arke t v a r ia b le s  such as wage r a te ,  em ploym ent, m an-hours 

p e r em ployee, and p r o d u c t iv i t y  have th re e  im p o r ta n t r o le s  in  t h i s  

m odel. These a re  th e  d e te rm in a t io n  o f  wage i n f l a t i o n ,  th e  s u b s t i t u t io n  

f o r  c a p i t a l ,  and th e  d e te rm in a t io n  o f  p o te n t ia l  o u tp u t .  I n  many 

c o u n t r ie s ,  wage i n f l a t i o n  dom inates p r ic e  i n f l a t i o n .  However, i t  i s  

n o t  g e n e ra l ly  accep ted  th a t  th e  Japanese p r ic e  i n f l a t i o n  was o f  c o s t -  

push ty p e .^  The p r ic e s  d id  n o t grow up as f a s t  as th e  wage ra te s  

because p r o d u c t iv i t y  grew so f a s t .  On th e  o th e r  hand, th e  nom ina l 

wage ra te s  grew fa s t  ow ing to  th e  ra p id  g row th  o f  p r o d u c t iv i t ie s .  

T h e re fo re , an e q u i l ib r iu m  wage r a te  e q u a tio n  was fo rm u la te d  u s in g  

th e  m a rg in a l p r o d u c t iv i t y  p r in c ip le .  The f a c t  th a t  th e  Japanese 

economy had e n joyed  a f u l l  employment u n t i l  1973 and th e  s u p p ly  o f  

la b o r  had been th e  m a jo r c o n s t r a in t  on th e  economic g row th  makes th e

^ A c k le y , G and H. I s h i ,  " F is c a l ,  M o n e ta ry , and R e la te d  P o l ic ie s "  
in  A s ia 's  New G ia n t ed. by H. P a t r ic k  and H. Rasonsky. The B ro o k in g s  
I n s t i t u t i o n ,  1976.
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P h i l l i p s  c u rve  ty p e  wage s tu d y  in v a l id  f o r  th e  Japanese economy. One 

o f  th e  c r i t i c i s m s  on INFORUM model in  th e  l i t e r a t u r e  was th a t  the  

in v e s tm e n t e q u a tio n  and th e  la b o r  re q u ire m e n t e q u a tio n  were n o t based 

on th e  same p ro d u c t io n  fu n c t io n .  I f  we a llo w  s u b s t i t u t io n  between 

la b o r  and c a p i t a l ,  i t  i s  c o n s is te n t  to  use th e  same e l a s t i c i t y  o f  

s u b s t i t u t io n  to  c a lc u la te  in ve s tm e n t and la b o r  a c c o rd in g  to  th e  p r ic e  

change. In  t h i s  m ode l, th e  la b o r  re q u ire m e n t e q u a tio n  i s  d e r iv e d  from  

a C .E .S . p ro d u c t io n  fu n c t io n  on w h ich  th e  in ve s tm e n t e q u a tio n  is  a ls o  

based. The la b o r  re q u ire m e n t d e r iv e d  from  th e  p ro d u c t io n  fu n c t io n  

depends on th e  r e a l wage. There i s  a s ig n i f ic a n t  ev idence  o f  th e  sub­

s t i t u t i o n  o f  c a p i ta l  f o r  la b o r  as th e  r e a l wage in c re a se d  o v e r t im e  in  

Japan.

The p o te n t ia l  o u tp u t g row th  o f  an economy can be approx im a ted  

by i t s  p r o d u c t iv i t y  g row th  and i t s  employment g ro w th . In  o rd e r  to  

a v o id  th e  s im p le  p r o je c t io n  o f  th e  p r o d u c t iv i t y  in to  th e  fu tu r e  from  

th e  h is t o r i c a l  p r o d u c t iv i t y  g ro w th , w h ich  m ig h t o v e rp re d ic t  th e  

p r o d u c t iv i t y  ow ing to  th e  Japanese e x p e rie n ce  o f  ra p id  g row th  in  th e  

p a s t ,  we employ a Gompertz fu n c t io n  w h ich  co u ld  a llo w  th e  p r o d u c t iv i t y  

to  s low  down in  th e  fu tu r e  as a la b o r  augm enting  f a c to r  in  p ro d u c t io n  

fu n c t io n .  The e x p o n e n t ia l fu n c t io n  w h ich  i s  used in  u su a l p ro d u c t io n  

fu n c t io n  tends to  o v e rp re d ic t  p r o d u c t iv i t y  i n  th e  fu tu r e .  The man- 

hou rs  pe r employee e q u a tio n  i s  fo rm u la te d  to  in c o rp o ra te  th e  downward 

tre n d  o f  w o rk in g  hou rs  in  a week in  d e te rm in in g  th e  p o te n t ia l  o u tp u t.

In  r e a l  s id e  o f  th e  m odel, v a r io u s  econ o m e tric  fo rm u la t io n s  and 

te c h n iq u e s  a re  t r i e d  in  o rd e r  to  g e t a re a so n a b le  model w i th  r e la t i v e l y
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poor e x is t in g  d a ta . In  a la rg e  model l i k e  INFORUM, a ' lo v in g  c a re ’ 

e s t im a t io n  approach is  a lm o s t im p o s s ib le . The so c a l le d  'f irm -h a n d e d ' 

e s t im a t io n  method may be in e v i t a b le .  However, in  t h i s  model th e  a u th o r 

t r i e s  to  reduce  th e  a r b i t r a r y  assum ptions as much as p o s s ib le ,  and to  

use some ' lo v in g  c a r e '.  The use o f  a l t e r n a t iv e  fo rm u la t io n  o f  th e  

in v e s tm e n t fu n c t io n  is  an exam ple. The consum ption  fu n c t io n  is  so 

fo rm u la te d  th a t  co m p le m e n ta rity  co u ld  a f f e c t  consum ption  p r o je c t io n s .  

The t r a d i t i o n a l  commodity demand e q u a tio n  w h ich  has o n ly  i t s  own 

r e la t i v e  p r ic e  to  th e  o v e r a l l  consumer p r ic e  as p r ic e  v a r ia b le  f a i l s  

to  c a tch  up th e  c ro s s - p r ic e  e f f e c t  in  commodity demand. The b ia s  

from  n e g le c t in g  th e  c o m p le m e n ta lity  i s  n o t n e g l ig ib le .

T h is  r e p o r t  c o n s is ts  o f  fo u r  p a r ts .  The f i r s t  p a r t  lo o k s  ove r 

th e  s t r u c tu r e  o f  th e  m odel and th e  s o lu t io n  p ro ce d u re . In  p a r t  tw o , 

th e  e q u a tio n s  in  th e  p r ic e  b lo c k  o f  th e  system  w i l l  be p re s e n te d . A l l  

th e  f i n a l  demand e q u a tio n s  and tra d e  e q u a tio n s  w i l l  be d iscu ssed  in  

p a r t  th re e .  In  p a r t  fo u r ,  s im u la t io n  w ith  th e  model w i l l  be re p o r te d .  

P o s s ib le  im provem ent and e x te n s io n s  o f  th e  model w i l l  a ls o  be suggested 

in  p a r t  fo u r .
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CHAPTER I I  

S tru c tu re  o f  th e  Japanese Model

T h is  model c o n s is ts  o f  ove r e ig h t  hundred re g re s s io n  e q u a tio n s , 

an in p u t -o u tp u t  c o e f f ic ie n t  m a tr ix  (A ) , a c a p i ta l  f lo w  c o e f f ic ie n t  

m a tr ix  (B ) , and a government demand d is t r ib u t io n  m a tr ix  (G ). The re ­

g re s s io n  e q u a tio n s  e x p la in  consumer demand, in ve s tm en t a c t i v i t i e s ,  

e x p o rts  and im p o r ts ,  la b o r  re q u ire m e n ts , wages, manhours per employee, 

p r ic e s ,  and in p u t -o u tp u t  c o e f f ic ie n t  changes.

F o llo w in g  th e  Japanese 1970 I/O  ta b le ,  commodity p ro d u c tio n  is  

c la s s i f ie d  in to  156 s e c to rs .  P r iv a te  in ve s tm en t a c t i v i t i e s ,  la b o r  

re q u ire m e n ts , and wages a re  c la s s i f ie d  in to  tw e n ty  in d u s t r y  g roups. 

C o n s tru c t io n  a c t i v i t i e s  are  c la s s i f ie d  in to  e ig h t  g roups. P r ic e s  are  

form ed f o r  the  156 s e c to rs .  The d is t r ib u t io n  o f  th e  156 p ro d u c ts  is  

e x p la in e d  in  F ig u re  I I - l .

In  the  f i r s t  s e c t io n  o f  t h is  c h a p te r ,  we w i l l  see how the  e qu a tio n s  

a re  r e la te d .  The p ro ced u re  used to  s o lv e  th e  system  w i l l  be e x p la in e d  

in  th e  second s e c t io n .  In  th e  t h i r d  s e c t io n ,  th e  fo rm u la t io n  o f  the  

e q u a tio n s  is  d e s c r ib e d .

I n t e r r e la t io n s  o f  the  E qua tions

As we can see in  F ig u re  I I - 2 ,  th e  w ho le  system  is  d iv id e d  in to  

two b ig  b lo c k s ,  nam ely th e  p r ic e  d e te rm in a t io n  b lo c k  on th e  l e f t  and 

th e  o u tp u t d e te rm in a t io n  b lo c k  on th e  r ig h t .  The p r ic e  b lo c k  in c lu d e s  

wage e q u a tio n s , la b o r  re q u ire m e n t e q u a tio n s , and p r ic e  e q u a tio n s . The
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Figure II-2, St ire of the Model
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o u tp u t b lo c k  in c lu d e s  consum ption , in v e s tm e n t, in v e n to ry  change, im p o rt 

and e x p o r t ,  and some o th e r  f i n a l  demand com ponents.

A lth o u g h  th e  two b lo c k s  seem to  be se p a ra te d , th e y  a re  re la te d  

th ro u g h  v a r io u s  fu n c t io n a l  r e la t io n s .  F i r s t  o f  a l l ,  to  ge t c o n s is te n t 

o u tp u t and p r ic e ,  th e  same A m a tr ix  is  used in  b o th  b lo c k s .  A f te r  the  

c o e f f ic ie n t  fo re c a s t  i s  made by l o g i s t i c  curves a n d /o r by p r ic e  induced 

s u b s t i t u t io n ,  w h ich  w i l l  be d iscussed  l a t e r ,  p r ic e  and o u tp u t a re  c a l­

c u la te d  w ith  th a t  A m a t r ix .  T h e re fo re , c o e f f ic ie n t  changes a f f e c t  b o th  

o u tp u ts  and p r ic e s .  The e f fe c t  o f  p r ic e s  on o u tp u ts  i s  o b v io u s . The 

p r ic e s  fo re c a s te d  in  th e  p r ic e  b lo c k  w i l l  be tra n s fo rm e d  to  be used in  

v a r io u s  f i n a l  demand e q u a tio n s . F o r th e  consum ption  e q u a tio n , th e  

o u tp u t p r ic e  w i l l  be tra n s fo rm e d  to  th e  r e la t iv e  p r ic e  w ith  th e  appro ­

p r ia t e ly  w e ig h te d  consumer p r ic e  in d e x . For th e  in ve s tm e n t e q u a tio n , 

th e  B m a tr ix  is  used to  g e t th e  PDE d e f la to r  from  o u tp u t p r ic e ,  and th e  

expected  i n f l a t i o n  r a te  is  c a lc u la te d  w ith  a d is t r ib u te d  la g  system . 

A ls o ,  th e  dom estic  o u tp u t p r ic e  goes to  th e  im p o rt and e x p o rt e q u a tio n s  

where i t  i s  used r e la t i v e  to  fo r e ig n  p r ic e .  Labor p r o d u c t iv i t y  is  

presumed to  d e te rm in e  th e  p o te n t ia l  le v e l  o f  d is p o s a b le  incom e, w h ich  

d e te rm in e s  consumer demands and some o th e r  f i n a l  demands.

There a ls o  e x is ts  th e  e f fe c t  from  o u tp u t to  p r ic e .  The o u tp u t 

from  th e  I /O  co m p u ta tio n  shou ld  be in te r p r e te d  as an e q u il ib r iu m  o u tp u t 

r e f le c t i n g  in f lu e n c e s  o f  b o th  demand and s u p p ly . T h e re fo re , th a t  v a lu e  

cannot e n te r  th e  p r ic e  e q u a tio n  d i r e c t l y  as a demand measure because we 

canno t i d e n t i f y  o u tp u t as demand e f fe c t  o r  as su p p ly  e f f e c t .  However, 

in  t h i s  s tu d y  th e  o u tp u t a f f e c t s  p r ic e s  th ro u g h  c a p a c ity  u t i l i z a t i o n  

v a r ia b le  o r  th ro u g h  a p ro xy  f o r  demand m easure. The d e s ire d  o u tp u t
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c a p i ta l  r a t io  and the  expected change o f  o u tp u t a re  used to  de te rm ine  

th e  lo n g  te rm  tre n d  o f  th e  markup r a t io  in  th e  p r ic e  e q u a tio n . A ls o , 

the  o u tp u t a f fe c ts  p r ic e s  th rou g h  wage e q u a tio n . In  o rd e r  to  in c re a s e  

o u tp u t ,  more la b o r  shou ld  be em ployed, w h ich  in c re a s e s  demand in  th e  

la b o r  m a rke t. In s te a d  o f  u s in g  a b s o lu te  employment change in  th e  wage 

e q u a tio n , th e  change in  employment share  o f  a c e r ta in  in d u s t r y  is  used 

to  see th e  r e a l la b o r  m arket demand p re ssu re  in  th e  sense o f  c o m p e tit io n  

w ith  o th e r  in d u s t r ie s .

The e q u a tio n s  in  th e  p r ic e  b lo c k  a re  in t e r r e la t e d .  F i r s t ,  th e  wage 

r a te  is  a f fe c te d  by th e  p re v io u s  y e a rs ’ p r o d u c t iv i t y  from  the  la b o r  re ­

qu irem en t e q u a tio n , and by th e  p re v io u s  y e a r ’ s consumer p r ic e  in d ex  and 

o u tp u t p r ic e  from  th e  p r ic e  e q u a tio n s . Labor re q u ire m e n t is  a f fe c te d  by 

th e  r e a l wage r a te .  Wage ra te s ,  la b o r  re q u ire m e n ts , markup r a t io ,  and 

th e  A m a tr ix  d e te rm ine  th e  o u tp u t p r ic e s .  A ls o ,  th e re  is  a feedback 

e f f e c t  from  p r ic e  to  in p u t -o u tp u t  c o e f f ic ie n ts  w h ich  is  changed when the  

r e la t i v e  p r ic e s  change. However, t h is  s tu d y  does n o t cover th e  p r ic e -  

in d u c e d -c o e f f ic ie n t  change.

The s t r u c tu r e  o f  th e  o u tp u t b lo c k  is  ra th e r  s im p le . The demands 

a re  e x p la in e d  by dem ographic v a r ia b le s ,  r e a l incom e, s to c k s , and p r ic e  

v a r ia b le s .  Each e q u a tio n  w i l l  be d iscu ssed  in  th e  fo l lo w in g  ch ap te rs  

in  g re a t d e t a i l .

S o lu t io n  P rocedure

As th e  model c o n s is ts  o f  two b ig  b lo c k s ,  i t  can be s o lv e d  by a 

b lo c k - re c u r s iv e  typ e  m ethod. As Wald sa ys , an economy is  a la rg e  re ­

c u rs iv e  system i f  th e  t im e  p e r io d  is  v e ry  s h o r t .  In  an annua l model 

l i k e  t h i s ,  how ever, th e  a p p l i c a b i l i t y  o f  th e  pure  re c u rs iv e  system  is
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q u e s t io n a b le . S im u ltaneous d e te rm in a t io n  o f  th e  v a r ia b le s  in  some 

b lo c k s  o f  th e  model is  in e v i t a b le .  T h e re fo re , th e  v a r ia b le s  in  th e  

model a re  c lu s te re d  in to  a few  b lo c k s .  The v a r ia b le s  w i t h in  each 

b lo c k  a re  so lve d  s im u lta n e o u s ly  and th e  d i f f e r e n t  b lo c k s  a re  so lve d  

r e c u r s iv e ly .  The s im u lta n e o u s  s o lu t io n  o f  th e  v a r ia b le s  w i t h in  each 

b lo c k  shou ld  be g o tte n  by th e  way in  w h ich  th e  economy s o lv e s , n o t  by 

th e  m a th e m a tica l s o lu t io n .  The economy can use o n ly  i t e r a t i v e  m ethods.

U n fo r tu n a te ly ,  th e  c o s t o f  th e  i t e r a t i v e  s o lu t io n  between p r ic e  

and o u tp u t i s  q u i te  la r g e .  I f  we can b re ak  th e  s im u lta n e ity  between 

o u tp u t and p r ic e  w ith o u t  g re a t lo s s  o f  in fo r m a t io n ,  i t  i s  w o rth  t r y in g .  

The s im p le  way o u t o f  th e  s im u lta n e ity  prob lem  i s  th ro u g h  th e  use o f  a 

one p e r io d  la g .  I t  i s  g e n e ra lly  b e lie v e d  th a t  wage a d ju s tm e n ts  a re  

s lu g g is h .  I f  a l l  th e  e x p la n a to ry  v a r ia b le s  in  th e  wage r a te  e q u a tio n  

a re  o n ly  lagged  v a r ia b le s  o f  th e  system  and o th e r  exogenous 

v a lu e s ,  th e  s im u lta n e ity  between p r ic e  and o u tp u t i s  b ro ken . As w i l l  

be seen in  th e  wage r a te  e q u a tio n  c h a p te r ,  th e  Japanese wage r a te  

e q u a tio n s  w o rk  w e l l  w i th  lagged  e x p la n a to ry  v a r ia b le s .  H is t o r i c a l l y ,  

t h e i r  f a s t  g row ing  wage ra te s  were a lw ays b eh in d  th e  f a s te r  g row ing  

p r o d u c t iv i t y  in c re a s e s . T h e re fo re , we can s t a r t  to  s o lv e  th e  wage 

r a te  e q a u a tio n s  w ith  o n ly  th e  p re de te rm in ed  v a r ib le s .

The s o lu t io n  p ro ce d u re  c o n s is ts  o f  th e  fo l lo w in g  f i v e  b lo c k s :

1 . w 88 fj_ ( z ° )  wage r a te  b lo c k

2 . *= f 2 (w ,p ,z ° )  p r ic e  b lo c k

“  -  f 3 ( z ° )

p = f 4 ( w ,£ ,a , a , z ° )  

a = f 5 (p ,z ° )
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3. c = f 6 (p ,z ° )  

x  = f 7 ( p ,z ° )

consum ption and e xpo rt b lo c k

4 . i  = f g ( p ,q ,z ° )  

m = f 9 ( p ,q ,z ° )

v = f io

O utput b lo c k

q = f n  ( i , m , v , c , x , z ° )

5. t  = f 12 employment b lo c k

e = f 13 (q> A , t , z ° ;

A l l  th e  p re de te rm in ed  o r  exogenous v a r ia b le s  a re  re p re se n te d  by 

z ° .  The sym bols a re : 

w = wage

£ = la b o r  re q u ire m e n t 

p = p r ic e  

a = markup 

c = consum ption  

x  = e xp o rt 

i  = in ve s tm e n t 

m = im p o rt 

v  = in v e n to ry  

q = o u tp u t

a = in p u t -o u tp u t  c o e f f ic ie n t  

t  = m o n th ly  manhours per employee 

e = employment



The s o lu t io n  p ro ced u re  s t a r t s  from  th e  wage b lo c k .  The wage 

r a te  w h ich  is  c a lc u la te d  in  th e  wage ra te  b lo c k  w i l l  be g iv e n  to  th e  

p r ic e  b lo c k .  The la b o r  re q u ire m e n t and th e  p r ic e s  o f  o u tp u t a re  

de te rm ined  in  th e  p r ic e  b lo c k . Once p r ic e  i s  g iv e n , we can c a lc u la te  

consum ption  and e x p o r t .  In  th e  o u tp u t b lo c k ,  o u tp u t ,  im p o r t,  in v e n ­

t o r y  change, and in ve s tm e n t a re  then  d e te rm in e d . U s ing  th e  c a lc u la te d  

o u tp u t ,  employment i s  c a lc u la te d  in  th e  employment b lo c k .

The v a r ia b le s  de te rm ined  in  th e  p re v io u s  b lo c k s  w i l l  be g ive n  

as exogenous to  th e  c u r re n t  b lo c k .  The e q u a tio n s  o f  each b lo c k  

shou ld  be so lve d  s im u lta n e o u s ly .  The m ain s im u lta n e ity  problem s 

o ccu r in  th e  p r ic e  b lo c k  and th e  o u tp u t b lo c k .  B es ides th e  s im u lta ne o us  

d e te rm in a t io n  o f  the  o u tp u t p r ic e s ,  w h ich  can be s o lve d  by th e  S e id e l 

p ro ce d u re , th e re  is  s im u lta n e ity  between p r ic e  and la b o r  re q u ire m e n ts  

w i t h in  th e  p r ic e  b lo c k .  The la b o r  re q u ire m e n t is  a fu n c t io n  o f  th e  

r e a l  wage w h ich  is  n o m in a l wage d iv id e d  by c u r re n t  p r ic e .  T h e re fo re , 

an i t e r a t i v e  method is  n ece ssa ry  to  s o lv e  t h i s  p rob lem . On th e  f i r s t  

i t e r a t i o n ,  we s t a r t  by e x t r a p o la t in g  th e  p re v io u s  y e a r ’ s p r ic e  change 

to  be used in  th e  la b o r  re q u ire m e n t e q u a tio n . I f  p r ic e - in d u c e d  sub­

s t i t u t i o n  i s  a llo w e d  in  th e  c o e f f ic ie n t  change fo r e c a s t ,  a n o th e r b ig  

s im u lta n e ity  o ccu rs  between p r ic e  and th e  in p u t -o u tp u t  c o e f f ic ie n t s .

In  t h i s  case , la b o r  re q u ire m e n t, p r ic e ,  and in p u t  c o e f f ic ie n ts  shou ld  

be d e te rm ine d  s im u lta n e o u s ly ;  t h i s  s im u lta n e o u s  d e te rm in a t io n  can be 

a ch ie ve d  o n ly  by th e  la r g e  i t e r a t i v e  m ethod, w h ich  is  q u i te  e xpens ive  

c o m p u ta t io n a lly .

A more co m p lic a te d  s im u lta n e ity  p rob lem  o ccu rs  in  th e  o u tp u t 

b lo c k .  In v e s tm e n t, im p o r t ,  and in v e n to ry  depend upon th e  c u r re n t



o u tp u t .  A s o lu t io n  p rocedu re  f o r  t h i s  k in d  o f  prob lem  is  found  in  

INFORUM. F i r s t ,  in ve s tm en t is  c a lc u la te d  by e x tr a p o la t in g  th e  p re v io u s  

o u tp u t .  W ith  th e  f i n a l  demands w h ich  were c a lc u la te d  in  th e  p re v io u s  

b lo c k s  and w ith  th e  in v e s tm e n t, we s o lv e  f o r  th e  o u tp u t by th e  S e id e l 

i t e r a t i v e  p ro ce ss . Im p o rt and in v e n to ry  a re  de te rm ined  in  eve ry  

i t e r a t i o n  u s in g  th e  new v a lu e  o f  o u tp u t .  The new o u tp u t is  compared 

w ith  th e  p re v io u s  o u tp u t and th e  p rocess is  re p e a te d  u n t i l  th e  new 

o u tp u t converges to  th e  p re v io u s  o u tp u t.  Once th e  new o u tp u ts  o f  a l l  

s e c to rs  a re  g o tte n  by th e  i t e r a t i v e  method, we go back to  th e  in v e s t ­

ment c a lc u la t io n .  The new in ve s tm e n t is  c a lc u la te d  u s in g  th e  c u rre n t 

o u tp u t.  Once a g a in , th e  c u r re n t  in ve s tm e n t i s  used to  c a lc u la te  th e  

f i n a l  o u tp u t.  T r ia n g u l iz a t io n  o f  th e  A m a t r ix  can speed up th e  con­

ve rg en ce . T r ia n g u l iz a t io n  can be done by e n te r in g  th e  s e c to rs  in  

d e c re a s in g  o rd e r o f  th e  f i n a l  demand r a t io  to  o u tp u t.  A ls o ,  th e  

e x t r a p o la t io n  o f  th e  p re v io u s  y e a r 's  o u tp u t in  th e  f i r s t  i t e r a t i o n  

speeds up th e  convergence.

The f i n a l  b lo c k  o f  th e  s o lu t io n  p ro ced u re  is  employment d e te r ­

m in a t io n . U sing th e  o u tp u t and th e  la b o r  re q u ire m e n ts  w h ich  were 

c a lc u la te d  in  th e  p re v io u s  b lo c k s ,  th e  nece ssa ry  employment is  found 

u s in g  th e  manhour e q u a tio n . The income s id e  o f  th e  model is  n o t 

designed in  t h i s  d is s e r ta t io n .  A c c o rd in g ly ,  th e  employment shou ld  

p la y  a r o le  to  d e te rm in e  w he the r th e  exogenous assum ption  about th e  

d is p o s a b le  income is  re a son a b le  o r  n o t ,  because employment can re p re ­

se n t p o te n t ia l  income le v e l .  I f  we have an u n reasonab le  employment 

p r o je c t io n ,  th e  assum ption  sh ou ld  be re v is e d  and a l l  th e  p rocedu re  

sh o u ld  be re p e a te d .
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F u n c t io n a l Forms o f  th e  E qua tions

1 . Wage Rate

A (Wt ) = +  a4A (CPI)

Here a s tands  f o r  th e  pe rcen tag e  change. W denotes nom ina l wage 

r a te ,  L th e  employment o f  an in d u s t r y ,  L th e  t o t a l  employment o f  

th e  economy. W is  th e  average nom ina l wage ra te  o f  th e  economy 

and CPI is  th e  consumer p r ic e  in d e x . VAP s tands  f o r  th e  v a lu e  

o f  average  p ro d u c t.  The wage ra te  e q u a tio n  te s ts  th e  th re e  

h ypo the se s , th e  e q u il ib r iu m  h y p o th e s is , th e  d is e q u i l ib r iu m  

h y p o th e s is ,  and th e  b a rg a in in g  power h y p o th e s is .

The e q u i l ib r iu m  h y p o th e s is  is  te s te d  by th e  v a r ia b le ,  VAP, 

th e  d is e q u i l ib r iu m  h y p o th e s is  is  te s te d  by th e  v a r ia b le ,  employ­

ment sha re  ( " ' ' ) ,  and th e  b a rg a in in g  power h y p o th e s is  by th e  Con- L y
sumer P r ic e  Ind e x  (C P I) , and th e  r e la t i v e  wage r a t e ( - ) .  The

W
v a lu e  o f  average p ro d u c t is  assumed to  a f f e c t  th e  wage r a te  

th ro u g h  th e  d is t r ib u te d  la g  scheme. The fo rm  o f  th e  d is t r ib u te d  

la g  is  Koyck. The i n f i n i t e  la g  t a i l  p rob lem  is  t re a te d  by a 

s p e c ia l method w h ich  w i l l  be d iscu ssed  in  C hap te r I I I .

2 . Labo r R equirem ent

The la b o r  re q u ire m e n t e q u a tio n  is  d e r iv e d  from  a C.E.S 

p ro d u c t io n  fu n c t io n .  The C .E .S . p ro d u c t io n  fu n c t io n  employed
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h e re  is  s u b je c t to  c o n s ta n t re tu rn s  to  s c a le  and i t  has la b o r  

augm enting te c h n o lo g ic a l change. Gompertz c u rv e , in s te a d  o f  

e x p o n e n tia l cu rve  w h ich  is  g row ing  w ith o u t  bound o ve r t im e , is  

used to  f i t  th e  la b o r  augm enting te c h n o lo g ic a l change. W ith  

th e  p a r t i a l  a d ju s tm e n t mechanism, th e  re g re s s io n  e q u a tio n  tu rn e d  

o u t to  be

o f  s u b s t i t u t io n  e s tim a te d  in  in ve s tm e n t e q u a tio n , and V is  th e  

r a te  o f  a d ju s tm e n t. P is  e s tim a te d  by i t e r a t i v e  method.

+  o ALN

H ere , E denotes manhours, ~  r e fe r s  to  r e a l wage, a i s  e la s t i c i t y

3. P r ic e

e

where

156

j  = 1 .................156

There  a re  th re e  d i f f e r e n t  n o ta t io n s  f o r  p r ic e s .  Pe s tands
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f o r  th e  d om estic  e q u i l ib r iu m  p r ic e  w h ich  i s  c a lc u la te d  by th e

I/O  c o m p u ta tio n . The norm al u n i t  la b o r  c o s t (U LC ^), and th e

m a te r ia l  c o s ts  a re  used to  g e t th e  dom es tic  e q u i l ib r iu m  p r ic e s .

The markup r a t i o  is  r e la te d  to  th e  d e s ire d  o u tp u t c a p i ta l  r a t io  

/  Qe \
{ t  ] and to  th e  expected  r a te  o f  o u tp u t change ( A Q ) •  These
U t - i j  -  c

v a r ia b le s  a re  e x p la in e d  in  th e  P r ic e  C h a p te r. Pw s tan d s  f o r  th e  

w o r ld  p r ic e .  S in ce  th e  la r g e  p o r t io n s  o f  th e  m a te r ia ls  a re  im­

p o r te d ,  im p o rte d  m a te r ia l  c o s ts  a re  co n s id e re d  in  e q u i l ib r iu m  

p r ic e  c a lc u la t io n .  The r a t io  o f  amount o f  im p o rts  to  t o t a l  dom estic  

use (m) i s  used as a w e ig h t.  A f t e r  th e  dom estic  e q u i l ib r iu m

p r ic e  i s  c a lc u la te d ,  th e  a c tu a l o u tp u t p r ic e  is  g o tte n  th ro u g h  

th e  b e h a v io ra l r e la t io n .  In  th e  b e h a v io ra l r e la t io n ,  th e  a c tu a l 

p r ic e s  a re  r e la te d  to  th e  e q u i l ib r iu m  p r ic e s  th ro u g h  d is t r ib u te d  

la g  system . Koyck la g  scheme i s  used because we b e l ie v e  th a t  

th e  e q u i l ib r iu m  p r ic e  o f  th e  c u r re n t  p e r io d  has th e  s tro n g e s t 

e f f e c t  on th e  a c tu a l c u r re n t  p r ic e .

4 . P e rs o n a l Consum ption E x p e n d itu re

Ci t

H ere  C^t  s ta n d s  f o r  th e  p e r  c a p ita  p e rs o n a l consum ption  e xpe n d i­

t u r e  f o r  co m n od ity  i  in  y e a r t  and Yfc i s  p e rs o n a l d is p o s a b le  

incom e. A l l  com m od ities a re  c la s s i f ie d  in t o  s e v e ra l g ro up s .

r e fe r s  to  th e  p r ic e  o f  th e  g ro up  to  w h ic h  i ^  commodity 

b e lo n g s . R e la t iv e  p r ic e  i s  decomposed in t o  two p r ic e  v a r ia b le s ;
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i t s  own p r ic e  r e la t i v e  to  th e  group p r ic e ,  and g roup  p r ic e  r e la ­

t i v e  'to  th e  t o t a l  consumer p r ic e  in d e x  (F t ) • The d eco m p o s ition  

o f  th e  r e la t i v e  p r ic e  is  des igned to  c o n s id e r th e  complemen­

t a r i t y  in  th e  consumer demand w ith in  g roups.

The demand system  m ust s a t i s f y  th e  budget c o n s t r a in t .  In  

fo r e c a s t in g ,  th e  t o t a l  consum ption  p lu s  sa v in g s  must add up to  

d is p o s a b le  incom e. In  o rd e r  to  s o lv e  th e  add ing  up p rob lem , we 

d e f in e  Pt  such th a t

I  Ci t  ( f t )  +  St  -  Y t

where

St  -  8 l  +  s 2 Yt  +  s 3 Yt  +  8 4 Rt

P T
St  i s  p e r c a p ita  sa v in g s  and Yt  denotes permanent Incom e, Y

r e fe r s  to  t r a n s i t o r y  incom e, and is  r e a l  in t e r e s t  r a te .

5 . In ve s tm e n t

The in ve s tm e n t e q u a tio n  i s  d e r iv e d  fro m  th e  s ta n d a rd  C.E.S. 

p ro d u c t io n  fu n c t io n .  The e q u a tio n  has th e  n e o -c la s s ic a l s to c k

a d ju s tm e n t fo rm . The o p t im a l c a p i ta l  s to c k ,  K * , w h ich  is  de­

r iv e d  by e q u a tin g  th e  r e n ta l  r a te  and th e  m a rg in a l p ro d u c t o f  

th e  c a p i t a l ,  i s  assumed to  a f f e c t  th e  n e t in v e s tm e n t th ro u g h  a 

d is t r ib u te d  la g .

*
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where

K* -  c R "a Q

The la g  w e ig h ts ,  w f s , a re  g e o m e tr ic a lly  d e c l in in g  by th e  fa c to rX  , 

a f t e r  th e  f i r s t  two p e r io d s ,  i j  denotes th e  n e t in ve s tm e n t in  

y e a r t ,  and Qt  s ta n d s  f o r  th e  o u tp u t in  y e a r t ,  w h i le  Rt , a , Kt , 

and c r e f e r  to  th e  c a p i ta l  c o s t ,  th e  e l a s t i c i t y  o f  s u b s t i t u t io n ,  

th e  c a p i t a l  s to c k ,  and a c o n s ta n t,  r e s p e c t iv e ly .  As we can see 

in  th e  e q u a tio n , th e  m ain burden  o f  th e  e s t im a tio n  is  th e  la g  

w e ig h ts .  S in ce  we have i n f i n i t e  t a i l  o f  la g  w e ig h ts  and r e la ­

t i v e l y  s m a ll number o f  o b s e rv a t io n s ,  th e  e q u a tio n  i s  tra n s fo rm e d  

in t o  an a p p ro p r ia te  fo rm  f o r  th e  e s t im a tio n  purposes.

6. Im p o rt and E xp o rt

M,. -  (e x +  e2 Ut ) *  P 3

X t -  ( f i  +  f 2 Ft ) *  p [ 3

H ere  ^  and deno te  m erchand ise  im p o rts  and e x p o rts  a t  y e a r t .  

Ut  s ta n d s  f o r  th e  d om estic  use o f  a good a t  y e a r t ,  w h ich  i s  

d e f in e d  by o u tp u t p lu s  im p o rts  le s s  e x p o r ts .  Ft  i s  th e  fo r e ig n  

demand in d e x  w h ich  i s  a v a i la b le  fro m  th e  W orld  T rade  M odel. The 

l a s t  te rm  o f  each e q u a tio n  is  th e  r e la t i v e  p r ic e  le v e l  ( fo r e ig n  

p r ic e  to  d om estic  p r ic e  f o r  im p o r ts ,  and dom es tic  p r ic e  to  

f o r e ig n  p r ic e  f o r  e x p o r ts ) .  Hence e^ and f ^  a re  th e  re s p e c t iv e  

p r ic e  e l a s t i c i t i e s .  The fo rm  o f  th e s e  e q u a tio n s  a re  borrow ed  

fro m  th e  INFORUM m ode ls .
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7. H ousing C o n s tru c t io n

-r u2 
t  z i= o

t - 1+ h 0 I  ( l - f i ) 1

T h is  i s  a p a r t i a l  s to c k  a d ju s tm e n t e q u a tio n . The H ousing Con­

s t r u c t io n  e x p e n d itu re  p e r househo ld  ( I /H )  is  assumed to  be some 

f r a c t io n  o f  th e  gap between th e  d e s ire d  s to c k  and th e  a c tu a l 

s to c k .  The d e s ire d  s to c k  i s  assumed to  be a fu n c t io n  o f  th e  d is ­

p o sa b le  income p e r hou se ho ld , Y /H . The a c tu a l s to c k  is  c a lc u la te d  

by th e  one b u cke t r e s e r v o ir  system , w h ich  w i l l  be d e s c r ib e d  in  

C hap te r V I I I .  The hou s in g  e x p e n d itu re  p e r househo ld  is  in v e s t i ­

g a ted  because th e  d e c is io n  u n i t  f o r  h ou s in g  e x p e n d itu re  i s  th e  

hou se ho ld .

8 . In v e n to ry  change

The A c c e le ra to r  p r in c ip le  i s  employed in  th e  in v e n to ry  change 

e q u a tio n . denotes th e  in v e n to ry  change a t  y e a r t ,  and VS^ 

th e  in v e n to ry  s to c k .  6 i s  th e  c o n s ta n t speed o f  c lo s in g  th e  

gap between th e  d e s ire d  s to c k  and th e  a c tu a l s to c k .  D es ire d  

s to c k  i s  assumed to  be p ro p o r t io n a l to  o u tp u t (g  Qt ) .

Vt  = 5 (g Qt  -  vst )

9. Manhours p e r Employee

MHt  -  hx +  h 2 A Qt  +  h 3 T
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The Manhours p e r employee (MH) a re  r e la te d  to  th e  p e rcen tage  

change in  o u tp u t and to  th e  tim e  tre n d  (T ) .  The S ocio -econom ic 

f a c to r s ,  c a p tu re d  by th e  t im e  t re n d ,  have a g re a t in f lu e n c e  on 

th e  manhours p e r em ployee.

1 0 . C o e f f ic ie n t  Change

The e q u a tio n  i s  th e  INFORUM m ethod o f  fo r e c a s t in g  th e  A c ro s s - th e -

row  in  ye a r t ,  a i s  th e  asym pto te  o f  th e  l o g i s t i c  g row th  c u rv e , 

A i s  th e  c o n s ta n t o f  in te g r a t io n  and b i s  th e  c o n s ta n t r a te  o f  

th e  p e rce n ta g e  change o f  th e  gap between C i t  and a . The a c ro s s -  

th e -ro w  c o e f f ic ie n t  change m ethod i s  des igned  to  in v e s t ig a te  th e  

c o e f f ic ie n t  change due to  te c h n ic a l change and to  p ro d u c t m ix  

change o v e r t im e .

11 . O u tpu t D e te rm in a tio n

a

where

i  = 1 156

row  c o e f f ic ie n t  change in  w h ich  C is  th e  c o e f f ic ie n t  o f  th e  i th

where



A l l  th e  f i n a l  demand components, nam ely p e rs o n a l consum ption 

e x p e n d itu re  (C ), in ve s tm e n t ( I ) ,  government e x p e n d itu re  (G ), 

c o n s tru c t io n  (H ) , in v e n to ry  change ( V ) , im p o rts  (M ), and 

e x p o rts  (X ), a re  combined to  c a lc u la te  o u tp u t .
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Theory

There have been three approaches to wage rate adjustment. These

are:

1. Disequilibrium study, which Is comnonly presented by the 

Phillip’s curve,

2. Equilibrium study, which is based on the marginal productivity 

principle, and

3. Bargaining power hypotheses.

All of these hypotheses are employed in the formulation of the Japanese 

Industry wage rate equation.

In usual disequilibrium study, the rate of unemployment or the 

change in the unemployment rate is considered as a measure of dis­

equilibrium. Excess demand in the labor market is measured by the un- 

eaployment rate, whether it is an aggregate macro model or an industry 

level model. Certainly there is no objection to use of the unemploy­

ment rate as a measure of excess demand in an aggregate macro study.

Its use Is questionable, however, in disaggregated models. The extent 

of disequilibrium of the whole economy does not necessarily indicate 

Its extent in a certain industry. Furthermore, the Japanese statistics 

of the unemployment rate show not much variation for the past 15 years, 

although the industrial structure has changed very much.

Therefore, the unemployment rate is not expected to be significant

CHAPTER I I I

Wage Rate E q u a tio n
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in the Industry level wage rate determination. Now, the problem is 

to find an appropriate proxy for the measure of disequilibrium for 

each Industry* The measure of disequilibrium in an industry should 

cover not only the flow of labor between the employed and the un­

employed, but also the flow of the employed laborers between indus­

tries.

When unemployment is not very great, job competition between 

the employed and the unemployed is weak. Money wage rate will be 

only weakly affected by the employment level. Furthermore, if there 

exists excess demand for labor so that labor becomes a constraint on 

growth, the actual situation in Japan recently, the en$>loyers should 

compete to get the laborers who are already employed. Therefore, 

unemployment rate could not be a significant variable in the wage 

equation.

The change in the employment share of each industry over the 

total employment of the economy is chosen as the proxy for the measure 

of demand pressure in the labor market. There has heen a big change in 

employment shares of Agrlwfifctuie, Other services, Hetal, and Machinery in*, 

duatries. Those changes are presumed to have been possible only 

through shifts of labor among industries. Table III-l compares the 

employment shares in 1958 and in 1972.

In an equilibrium situation, the marginal productivity principle 

says that the nominal wage is equal to the value of marginal product.

This productivity approach to empirical wage equations was suggested
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TABLE I I I - l .  EMPLOYMENT SHARE*

Industry Name 1958

1. Agriculture, Forestry and Fishery 33.15

2. Mining 1.06

3. Foods and Tobacco 2.19

4. Textile 4.74

5. Pulp and paper 0.70

6. Chemical Products 1.14

7. Primary Metals 1.17

8. Metal Products 1.35

9. Non-electrical Machinery 1.33

10. Electrical Machinery 1.25

11. Transportation Equipment 1.16

12. Miscellaneous Manufacturing 6.12

13. Construction 5.25

14. Electricty, Gas and Water Supply .52

15. Wholesale and Retail Trade 16.91

16. Real Estate 0.17

17. Transport and Communication 4.61

.00H Finance and Insurance 1.68

19. Other Services 15.51

1972

14.78

.31

2.07

4.39

0.74

1.21

1.52

2.66

2.22

2.66

2.06

7.50

8.45

.57

20.53

0.64

6.37

2.28

19.06

E
♦Employment share is — * 100. Where E. is i*k industry employment

TE 1
and TE is total employment.
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by Kuh^ as a c r i t i c i s m  o f  the  d is e q u i l ib r iu m  th e o ry  r e ly in g  on the 

P h i l l i p 's  cu rve .
2

Based on K a ld o r 's  s u g g e s tio n , v a r io u s  s tu d ie s  t r ie d  to  f in d  the  

r o le  o f  p r o f i t s  in  wage d e te rm in a t io n . K a ld o r argued th a t  the  P h i l l i p ' s  

e m p ir ic a l r e s u lts  a rose  fro m  a s p u r io u s  c o r r e la t io n  between unemploy­

ment ra te s  and p r o f i t s .

N e v e rth e le s s , the  r o le  o f  p r o f i t s  in  wage d e te rm in a t io n  is  n o t 

d i r e c t l y  j u s t i f i a b l e  fro m  n e o c la s s ic a l th e o ry . H ie re  i s  i n  n e o c la s s ic a l 

th e o ry  no reaosn why em ployers in c re a s e  wages as p r o f i t s  go up. Th is 

th e o r e t ic a l  gap between p r o f i t  and wage was b r id g e d  by K uh 's  p roduc­

t i v i t y  approach. As Kuh s ta te s ,  " p r o f i t  m ig h t be a p ro xy  f o r  a more 

fundam en ta l d e te rm in a n t o f wages, th e  m a rg in a l v a lu e  p r o d u c t iv i t y  o f

la b o r ,  a c c o rd in g  to  n e o c la s s ic a l p r ic e  th e o ry .  P r o f i t  markup can be 

PX
w r i t t e n  as MU = ttz  (where PX is  va lu e  added. W the  wage r a te ,  K man- WM

PX
h o u r s ) . The average v a lu e  p r o d u c t iv i t y  o f  la b o r  is  — , and may

M
r e a d i ly  be conce ived  to  be s y s te m a t ic a l ly  c o r re la te d  w ith  the  m a rg in a l 

v a lu e  p r o d u c t iv i t y  o f  la b o r ,  w h ich  is  the  d e te rm in a n t o f  la b o r  demand 

in  n e o c la s s ic a l th e o ry . "

The v a lu e  o f  m a rg in a l p ro d u c t i s  decomposed in to  two p a r ts ,  the 

p r ic e  o f  o u tp u t and the m a rg in a l p ro d u c t.  Because th e  m a rg in a l

^Kuh, E . ,  "A  P r o d u c t iv i t y  Theory o f  Wage L e v e ls ;  an A l te r n a t iv e  
to  the  P h i l l i p ' s  C u rv e ."  The Review o f  Economic S tu d ie s . V o l.  XXXIV 
( 4 ) ,  No. 100 ( O c t . ,  1 96 7 ).

2
K a ld o r ,  N . , "Econom ic Grcwth and the  P roblem  o f  I n f l a t i o n , "

P a r t  I I .  Economica. V o l.  26 (1 9 5 9 ). p p . 287-298.



p r o d u c t iv i t y  is  n o t d i r e c t l y  o b s e rv a b le , we need one more s te p  to  ge t 

a p p ro p r ia te  d a ta  f o r  th a t  v a r ia b le .  There are  two a l t e r n a t iv e  ways 

to  d e a l w i th  t h is  p ro b le m . F i r s t l y ,  fro m  the p ro d u c t io n  fu n c t io n  w h ich  

is  e s tim a te d  u s in g  v a r io u s  assum ptio n s , we can c a lc u la te  the m a rg in a l 

p r o d u c t iv i t y  o f  la b o r . ^  S eco n d ly , r a th e r  tha n  r e s o r t  to  a tw o -s ta g e  

e s t im a t io n  p ro ced u re  by f i r s t  e s t im a t in g  a p ro d u c t io n  fu n c t io n  and 

then  a wage r a te  e q u a tio n  w ith  m a rg in a l p r o d u c t iv i t y ,  average p ro du c ­

t i v i t y  co u ld  in s te a d  se rve  as a p ro x y ,  s in c e  th e  two a re  l i k e l y  to  be 

s y s te m a t ic a l ly  r e la te d  o ve r observed ranges o f  v a r ia t io n . ^

I f  the  p o s tu la te d  p ro d u c t io n  r e la t io n  is  Cobb-Douglas w ith  

n e u t r a l  te c h n ic a l change, m a rg in a l and average p r o d u c t iv i t y  d i f f e r  

o n ly  by a m u l t ip l i c a t i v e  c o n s ta n t.  However, a C .E .S . p ro d u c t io n  

fu n c t io n  is  u t i l i z e d  in  t h is  s tu d y .  As we can see in  the  la b o r  re ­

q u ire m e n t e q u a tio n  d e r iv a t io n ,  the  m a rg in a l p r o d u c t iv i t y  o f  la b o r  is  

some fu n c t io n  o f  th e  average  p r o d u c t iv i t y  o f la b o r .  In  t h is  case , the 

o n ly  th in g  we sh ou ld  assume is  th a t  the  e l a s t i c i t y  o f  o u tp u t w ith  re ­

s p e c t to  la b o r  i s  c o n s ta n t w i t h in  c e r ta in  ranges o f  th a t  p ro d u c t io n  

fu n c t io n  so  th a t  the  s y s te m a t ic a l r e la t io n  between average p r o d u c t iv i t y

^■In la b o r  re q u ire m e n t e q u a tio n  e s t im a t io n ,  we e s tim a te d  some 
param ete rs  o f  p ro d u c t io n  w h ich  make i t  p o s s ib le  to  c a lc u la te  m a rg in a l 
p r o d u c t iv i t y ,  even though we d id  n o t e s tim a te  the  p ro d u c t io n  fu n c t io n  
i t s e l f .

^Kuh, E . ,  "A  P r o d u c t iv i t y  Theory o f  Wage L e v e ls  -  An A l te r n a t iv e  
to  th e  P h i l l i p * s  C u rv e ."  The Review o f  Economic S tu d ie s . V o l.  XXXIV
( 4 ) ,  No. 100 (O c t . ,  1 9 6 7 ).
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and marginal productivity can be approximated by a linear relation.* 

The assumption involved in using average productivity is, therefore, 

not more critical than those used in estimating production functions.

The price of output and the proxy for marginal productivity 

could both enter the wage equation as independent variables. But 

with the small ntmber of observations, in order to save degrees of 

freedom we generate the proxy for the value of marginal product by 

multiplying the price of output by the average productivity. So, 

actually, the formulation implies that the nominal wage is a linear 

function of the value of average product.

At this point, the price variable in the wage rate equation 

needs some further explanation. In a multisector model a distinction 

must be made between the consumer price index and the price of output. 

The consumer price index as a cost of living index has been cosmonly 

used in wage studies. But the implication of these two prices in the 

wage equation is quite different. The consumer price index is used 

to get real wages free from money illusion; It relates to the supply

^Elasticity of output in a C.E.S. production function with 
constant returns to scale Is

3 L Q gP 

(see page 45 in this dissertation).
So, if we assume output varies proportionally to employment within a 
certain observable range of the production function, the elasticity 
of output is constant.

1 S I •  £  ■  k  so ^  “  k  3L Q . 3L *  L
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side of the labor product* The price of output is the relevant 

measure for value of labor productivity, which relates to the demand 

side. However, there is a statistical problem in disentangling the 

effects of those prices in the wage equation because the consumer 

price Index is related to the price of output through an id e n t i t y  

relation.

So far, we presume that the most important component of steady 

state wage is labor productivity. The most reasonable interpretation 

of the labor productivity theory implies a long run wage elasticity 

with respect to labor productivity of unity. Labor productivity in­

creases in the long run for various reasons, Including technical 

change and education. The money wage adjusts to it, but with a lag. 

Therefore, there is a time delay in wage adjustment to the equili­

brium level. The specific lag structure will be described later in 

the formal wage equation.

The bargaining hypothesis commonly attributes wage increases 

to consumer price increases. In this study, both the relative wage 

rate and the consumer price index are used for the bargaining basis. 

Only one of them will be used in an industry wage rate equation. If 

we have the fast growing consumer price index and the value of average 

product as the Independent variables, the forecasts of wage rates of 

different industries nay diverge very such. The Japanese wage differ­

entials between industries have been quite stable, although there has 

been a slight tendency to narrow interindustry differentials, as

29
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B lu em en tha l^  p o in te d  o u t .  Tab le  I I I - 2  shows th e  tre n d  o f  wage d i f f e r ­

e n t ia ls  o ve r t im e ; the  s ta n d a rd  d e v ia t io n  d e c lin e s  s l i g h t l y .  T h e re fo re , 

in  o rd e r to  a v o id  the  d ive rge n ce  in  wage ra te  in  fo r e c a s t in g ,  r e la t iv e  

wage ra te  change is  p re fe r r e d  to  the  consumer p r ic e  in d e x  as the  b a s is  

f o r  b a rg a in in g .  The n e g a tiv e  s ig n  on the  c o e f f ic ie n t  o f  the  r e la t iv e  

wage ra te  w i l l  make the  wage le v e l  o f  an in d u s t r y  la ?  i f  the  r e la t iv e  

wage le v e l  o f  the  la s t  y e a r was h ig h .

Wage d i f f e r e n t ia l s  i n  the  m a n u fa c tu r in g  s e c to r  o f an economy a t 

a g ive n  tim e  may be a t t r ib u t e d  to  some co m b in a tio n  o f  the  fo l lo w in g  

f a c to r s :  age, s e x , e d u c a tio n  and t r a in in g ,  in d u s t r y ,  o c c u p a tio n , w ork 

s ta tu s ,  re g io n ,  degree o f  u n io n iz a t io n  and s c a le  o f  f i r m .  Wage d i f f e r ­

e n t ia ls  a re  de te rm ined  by s o c ia l  v a r ia b le s  as w e l l  as econom ic v a r i ­

a b le s . As tim e  goes on, we co u ld  presume th a t  wage d i f f e r e n t ia l s  move 

tow ards a s ta b le  e q u i l ib r iu m  w h ich  depends o n ly  on th e  lo n g  te rm  c o s t 

o f  e d u c a tio n  and t r a in in g  f o r  s p e c i f i c  in d u s t r ie s  and some o th e r  

s ta b le  i n s t i t u t i o n a l  fa c to r s .  T h e re fo re , we can h y p o th e s iz e  th a t  

la b o re rs  a re  more s e n s i t iv e  to  changes o f  t h e i r  r e la t i v e  wage p o s i t io n  

than  to  s im p le  wage d i f f e r e n t ia l s  between in d u s t r ie s .  I f  the  wage 

s t r u c tu r e  changed in  the  p re v io u s  y e a r so th a t  the  r e la t i v e  wage in  

a c e r ta in  in d u s t r y  decreased , i t s  tra d e  u n io n  is  assumed t o  b a rg a in  

more s t r o n g ly .  Cost o f  l i v i n g ,  w h ich  i s  re p re s e n te d  by  the  consumer 

p r ic e  in d e x  i s  a ls o  co n s id e re d  f o r  t h is  h y p o th e s is ,  b u t  i t  w i l l  be

^B lu e m e n th a l, T, "The E f fe c t  o f  S oc io -econom ic  F a c to rs  on Wage 
D i f f e r e n t ia ls  in  Japanese M a n u fa c tu r in g  I n d u s t r ie s . "  Economic S tud ie s  
Q u a r te r ly . V o l.  X V I I ,  No. 1 (S e p t . ,  1966 ).
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employed o n ly  i f  th e  r e la t i v e  wage does n o t w o rk  v e ry  w e l l .  Th is  i s  

because o f  th e  s t a t i s t i c a l  d i f f i c u l t y  w h ich  was m entioned  above.

S um m ariz ing a l l  th re e  hypo theses and c o n s id e r in g  the  o n e -p e r io d  

la g  o f  wage a d ju s tm e n t w h ich  was d e s c r ib e d  in  C hapte r I I ,  we have the  

fo rm a l wage e q u a tio n s  fo l lo w in g :

00

(1) A = a0 + A_ + a2 — Ŵt-1 + a3 ± -0 — ^^tvl“i

+ ut

(2) A W = a0 + aj A_ LS,.̂  + a2 A. CPI,.̂

+ “ 3 i l 0 *  VAPt - l - i  + U t

where

A  s ta n d s  f o r  p e rce n ta g e  change

= nom ina l wage le v e l  o f  an in d u s t r y  a t  tim e  t .

LS = employment share  o f  an in d u s t r y  o v e r t o t a l  employment

(LS « — where L is  th e  t o t a l  employment o f  th e  economy \
L

RW = r e la t iv e  wage o f  an in d u s t r y

-  1(RW*. ■ sar- where W is  average wage o f  the  n o n -fa rm  in d u s t r ie s  )
t  wt

VAP. = P „ *  AP 
t  t  t

Pt  « o u tp u t p r ic e  in d e x

A g r ic u l t u r a l  wage and wage o f O th e r s e rv ic e s  are e xc lu d e d  in  
c a lc u la t in g  r e la t i v e  wages because o f  the  d if fe re n c e s  in  the  n a tu re  
o f  la b o r  betw een m a n u fa c tu r in g  in d u s t r ie s  and a g r ic u l tu r e .
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TABLE I I I - 2 -  RELATIVE WAGES *

In d u s try  Name Y ear

1960 • 1965 1970 19 72

1 . M in in g 1 .054 1.019 1.018 0 .992

2. Foods and tobacco 0.782 0 .838 0.849 0.830

3. T e x t i le 0 .558 0.605 0.651 0.648

4. P u lp  and paper 0 .933 0 .9 6 0 0.947 0 .954

5 . C hem ica l p ro d u c ts 1.273 1.182 1.214 1 .201

6. P rim a ry  M e ta ls 1.323 1.192 1 .244 1 .194

7. M e ta l p ro d u c ts 0 .797 0.863 0.915 0 .905

8. N o n - e le c t r ic a l  m ach ine ry 0 .977 0 .953 1 .037 1 .034

9 . E le c t r i c a l  m ach inery 0.896 0 .834 0.878 0.902

10. T ra n s p o r ta t io n  equ ipm ent 1 .221 1.082 1 .066 1 .041

11. M isce lla n e o u s  m a n u fa c tu r in g 0 .778 0 .827 0 .847 0.846

12. C o n s tru c t io n 0 .7 9 1 0 .827 0.847 0.846

13. E l e c t r i c i t y ,  gas , w a te r 1 .568 1.618 1.502 1.456

14. W ho lesa le  & r e t a i l  tra d e 0 .926 0 .9 2 1 0 .917 0.929

15. R ea l e s ta g e 1.806 1.223 1.351 1.332

16. T ra n s p o rt & com m unication 1 .112 1.138 1.098 1.109

17. F inance  and in s u ra n c e 1.466 1 .404 1.268 1.308

S tandard  d e v ia t io n 0.328 0 .310 0 .214 0.206

*The r e la t i v e  wage i s  d e fin e d  by  th e  n o m in a l wage d iv id e d  by the  average 
wage o f  the  economy.
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w ( i )  *  w e ig h ts  o f  la g  scheme, w i t h  £ w ( i )  *  1 

u fc *= s to c h a s t ic  d is tu rb a n c e  te rm .

The ra te  o f  wage a d ju s tm e n t i s  measured by th e  percen tage  change 

o f  th e  n om ina l wage le v e l .  The o n ly  d if fe re n c e  between e q u a tio n  (1 ) 

and (2 ) i s  th e  b a rg a in in g  v a r ia b le .  The p r o d u c t iv i t y  v a r ia b le  w ith  

la g  system  can be co n s id e re d  as th e  s ta n d a rd  p r o d u c t iv i t y  change tre n d  

w h ic h  is  c a lc u la te d  from  a w e ig h te d  average o f  p a s t p r o d u c t iv i t y  

changes. The expec ted  s ig n s  a re  p o s i t iv e  f o r  LS , n e g a tiv e  f o r  RW, 

p o s i t iv e  f o r  C P I, and p o s i t iv e  f o r  VAP.

E m p ir ic a l R e s u lts

In  o rd e r  to  e s t im a te  the  wage ad jus tm e n t e q u a tio n , we p o s i t  

th a t  the  la g  w e ig h t s t r u c tu r e  w ( i )  i s  g e o m e tr ic a lly  d e c l in in g  in  i .

U s ing  th is  la g  scheme we can r e w r i te  th e  wage ra te  e q u a tio n s  in  the  

s p e c ia l fo rm ^ :

(1) i Wt - o.0 + ax A LS + oc2 a wt_! + “3 L  VAPt-l-i

+  u t

(2 ) A Wt  -  o0 +  ox A L S ^  +  a2 A CPI

00

+ a ,  (1 -A ) Z X1 A VAP + uJ i= o  ~  t - l “ i  t

^■In g e n e ra l Koyck la g  s t r u c tu r e ,  we do n o t see the  (1 -A  ) f a c to r  
w h ic h  appears in  the  e q u a tio n  above. I f  we do n o t m u l t ip ly  by (1 -X  ) ,  
th e  sum o f  these  w e ig h ts  i s  n o t e q u a l to  u n i t y .  I n  o rd e r to  see the  
t o t a l  e f f e c t  o f  a one u n i t  change o f  th e  e x p la n a to ry  v a r ia b le  o v e r the  
w h o le  tim e  p e r io d ,  we have to  make th e  sum o f  th e  w e ig h ts  u n i t y .

APt  = average p r o d u c t iv i t y
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where A is  the  g e o m e tr ic a lly  d e c l in in g  ra te  o f  the  la g  system  in  a 

s e c to r .

Fo r the  e s t im a t io n  o f  e q u a tio n s  l i k e  th e s e , two e co n o m e tr ic  

p roblem s have to  be fa c e d . F i r s t ,  the  la s t  v a r ia b le  is  an i n f i n i t e  

sum w h ile  we have o n ly  a f i n i t e  amount o f  d a ta . Second, the e q u a tio n  

is  n o n lin e a r  in  the  param ete rs  cx̂  and A . The f i r s t  p rob lem  was 

s o lv e d  by the  fo l lo w in g  p rocedu re  w h ich  was o r ig in a l l y  suggested  by 

Klein-*- and deve loped by S a rg e n t.2

The suiranation in  the  la s t  te rm  o f the  e q u a tio n  can be w r i t t e n  

as fo l lo w s :

T h is  can be co n s id e re d  as the  i n i t i a l  c o n d it io n  o f  the  d if fe re n c e  

e q u a tio n .

t - 1
. 11=0 X1 A VAP . - + .1 A1 A VAP— t - i - 1  i = t  — t - i - 1

S u b s t i t u t in g  i  ■ k  + t  in  th e  second te rm  g ive s  f o r  th a t  term

where

k=o o -k -1

^ •K le in , L .R . , f,The E s t im a tio n  o f  D is t r ib u te d  L a g s ."  Econome t r i c a . 
V o l.  25. (O c t . ,  1958 ).

^ S a rg e n t, T . , "Some E vidence  on the  S m a ll Sample P ro p e r t ie s  o f  
D is t r ib u te d  Lag E s tim a tio n s  in  th e  Presence o f  A u to c o r re la te d  D is tu r ­
b a n c e s ."  Review o f  Economics and S t a t i s t i c s .  V o l.  X IX . (F e b .,  1968).



35

( I 1) AWt  = aQ + A LS +  a2 A R W ^

t - 1
+  ou (1 -A ) .1  A A VAP . +  ct (1 -A ) A* n 3 l - o  — t - i - 1  3 o

(2 * )  AW = a +  a, A LS*. , +  cto A CPI
— L O J- — L - L  ^

t - 1
+  a3 (1 -A  ) ±l 0 A* A VAPt _ i _ 1 + a3 (1 -A  ) At  n

C o n s id e r in g  (1 -  A)A t  as a v a r ia b le  we can e s tim a te  n s im u lta ­

n e o u s ly  w i th  the  o th e r  param ete rs  o f  the  e q u a tio n , so th a t  we can 

a v o id  the  p rob lem  a s s o c ia te d  w ith  the i n f i n i t e  t a i l  o f  the la g . *

The second p ro b le m  can be s o lv e d  e a s i ly  by e m p loy ing  search
o

p rocedu res  suggested  by H i ld r e th  and Lu. The H i ld r e th - L u  scheme 

searches o ve r A f o r  th a t  v a lu e  w h ich  m in im ize s  the  sum o f  squared 

re s id u a ls .  So, the s e le c te d  v a lu e  o f  A , the  pa ram te rs  ctQ, a ^ ,  

and n can be d e te rm in e d . The re g re s s io n  re s u lts  a re  shewn in  

Tab le  I I I - 3 .

S u b s t i tu t in g  in t o  ( l 1) and ( 2 * )  g ive s

T h is  k in d  o f  e q u a tio n  has an advantage in  co m p u ta tion  o f  f o r e ­
c a s t and a ls o  in  re g re s s io n .  We do n o t need to  keep the  memory o f  a l l  
p a s t h is t o r y  o f  VAP. U s ing  the  r e la t io n

____  ____ ___  t - 1
- VAPt+ i = A(AVAPt + A VAPt+i^ where AVAPt = ± ii a1 (£ vAPt )

we o n ly  have to  remember the  p re v io u s  y e a r ’ s ^ VAP.

^ H i ld r e th ,  C. and J .Y . L u . , "Demand R e la t io n s  W ith  A u to c o rre la te d  
D is tu rb a n c e s ."  T e c h n ic a l B u l l e t i n . V o l.  276. M ic h ig a n  S ta te  U n i­
v e r s i t y ,  A g r ic u l t u r a l  S ta t io n  (E a s t L a n s in g , M ic h . ,  1 9 6 0 ).



TABLE I I I - 3  -  WAGE RATE EQUATION REGRESSION

In d u s try  Name C onstan t AliW A_ CPI ALS A_VAP n
o

X R D.W.

1. A g r ic u ltu r e ,  f o r e s t r y ,  f is h e r y - .0 0 3
(- .0 2 9 )

2 .359
(1 .86 8 )

.107
(.1 6 8 )

- .2 7 4
(-1 .1 4 1 )

.40 .347 1.659

2. M in in g .092
(3 .1 3 9 )

.140
(1 .0 4 5 )

.285
(1 .6 1 3 )

- .4 2 3
(-1 .7 8 6 )

.45 .524 1.061

3. Foods and tobacco .126
(1 .3 7 0 )

.635
(1 .1 3 6 )

.281
(.3 0 2 )

- .5 9 0
(1 .27 2 )

.70 .539 1.201

4. T e x t i le .131
(7 .0 8 1 )

.539
(1 .5 4 4 )

.197
(1 .3 0 7 )

- .5 5 8
(-3 .5 5 4 )

.35 .550 .838

5. Pulp and paper .064
(4 .5 3 3 )

- .1 4 4
( - .4 2 3 )

.686
(3 .7 0 6 )

.661
(6 .4 6 6 )

- .4 9 0
(-6 .4 0 4 )

.65 .914 2.508

6. Chem ical p ro d u c ts .099
(.5 3 8 )

- .1 5 9
( - .9 2 0 )

1 .364
(.9 2 9 )

- .7 5 1
( - .1 9 3 )

.95 .780 1.815

7. P rim a ry  m e ta ls .128
(2 .8 5 9 )

.526
(1 .0 0 4 )

.067
(.1 9 5 )

- .6 9 6
(-1 .7 7 9 )

.75 .322 1 .214

8. M e ta l p ro d u c ts .113
(3 .6 0 6 )

- .1 6 9
( - .4 7 6 )

.478
(1 .3 8 6 )

.173
(.9 2 5 )

- .9 1 1
(-6 .1 4 8 )

.50 .792 1.760

9. N o n -e le c t r ic a l m achinery .087
(3 .4 3 3 )

.536
(1 .1 6 6 )

.174
(2 .2 3 4 )

- .7 0 0
(-3 .0 0 4 )

.20 .574 1 .600

10. E le c t r ic a l  m ach inery .349
(2 .8 3 0 )

1 .021
(-1 .7 6 2 )

.033
( .6 9 0 )

.641
(1 .0 2 5 )

-8 .4 8 9
(-3 .2 1 0 )

.950 .910 1 .672



TABLE I I 1-3 (CONTINUED)

In d u s try  Name C onstant ARW A CPI A_ LS VAP % A R2 D.W.

11. T ra n s p o r ta t io n  equipm ent .069
(1 .65 3 )

.782
(1 .4 2 1 )

.112
(.5 7 5 )

- .6 3 2
(-2 .7 0 5 )

.55 .266 .913

12. M is c e lla n e o u s  m a n u fa c tu rin g .068
(2 .1 5 9 )

- .7 8 2
(- .9 7 4 )

.689
(1 .7 8 1 )

.501
(2 .4 4 0 )

- .5 7 7
(-3 .2 1 2 )

.35 .695 1 .138

13. C o n s tru c t io n .061
(1 .95 7 )

- .2 4 9
(- .6 3 4 )

.629
(2 .7 4 7 )

- .0 7 9
( - .4 0 0 )

.40 .528 1.740

14. E le c t r i c i t y ,  gas, and w a te r .030
(.7 6 1 )

- .6 8 3
(-1 .8 7 1 )

.655
(2 .5 7 1 )

- .0 7 7
( - .5 0 2 )

.60 .680 2 .600

15. W holesa le  & r e t a i l  tra d e .084
(1 .88 0 )

-.1 9 9
( - .3 6 2 )

.299
(1 .3 4 1 )

- .2 7 1
(-1 .2 7 1 )

.50 .442 1.189

16. R eal e s ta te .047
(1 .2 4 5 )

- .5 7 3
(-2 .1 9 4 )

.830
(2 .3 3 4 )

-4 4 3 .6
(2 .3 3 0 )

.30 .251 1.686

17. T ra n s p o rt and com m unication .070
(3 .5 1 1 )

- .3 8 8
( - .6 6 3 )

.072
(.1 8 4 )

.531
(4 .2 9 5 )

- .2 4 6
(-2 .1 2 4 )

.30 .798 2.651

18. F inance  and in s u ra n c e .105
(4 .28 7 )

-.4 1 2
(- .5 8 6 )

.226
(.4 5 0 )

.041
(.6 1 9 )

- .4 6 3
( -2 .0 4 5 )

.30 .237 1.201

19. O the r s e rv ic e s .107
(3 .45 4 )

.332
(.5 8 2 )

- .0 5 8 1.549



38

As expe c ted , d i f f e r e n t  in d u s t r ie s  have d i f f e r e n t  k in d s  o f  wage 

ra te  e q u a tio n s . The b a rg a in in g  p rocedu re  p la y s  a s ig n i f ic a n t  r o le  in  

E le c t r i c a l  m ach inery and in  E le c t r i c i t y ,  gas, and w a te r  s u p p ly , in  

each o f  w h ich  the tra d e  un ion  is  presumed to  be q u i te  w e l l  o rg a n iz e d . 

As m entioned  above, the  r e la t iv e  wage change is  p re fe r r e d  to  the  con­

sumer p r ic e  in d e x  change as the  b a rg a in in g  v a r ia b le  so th a t  the wage 

fo re c a s ts  in  the  fu tu r e  w i l l  n o t d iv e rg e  v e ry  much between in d u s t r ie s .  

The consumer p r ic e  in d e x  change is  s u b s t i tu te d  when an unexpected 

s ig n  is  encoun te red  in  the  r e la t iv e  wage c o e f f ic ie n t .

D ie e q u i l ib r iu m  h y p o th e s is  w orks b e t t e r  than  the  d is e q u il ib r iu m .  

T h is  can be e x p la in e d  by the  f a c t  th a t  t h is  is  an annua l m odel. In  

the  lo n g  p e r io d ,  l i k e  a y e a r ,  some d is e q u i l ib r iu m  phenomena m ig h t be 

averaged o u t.  Only one s e c to r  o u t o f  19 s e c to rs  do n o t have the VAP 

v a r ia b le  in  the  e q u a tio n , a lth o u g h  in  some s e c to rs  th a t  v a r ia b le  is  

n o t s ig n i f i c a n t l y  d i f f e r e n t  fro m  ze ro . Most o f  the s e c to rs  have a 

c o e f f ic ie n t  o f  VAP w h ich  is  n o t c lo se  to  1. A c c o rd in g ly ,  we can say 

th a t  the  h y p o th e s is  o f  u n i t  e l a s t i c i t y  o f  wage ra te  w ith  re s p e c t to  

the  v a lu e  o f  average p ro d u c t is  n o t accep ted  f o r  the  Japanese economy. 

The g e o m e tr ic a lly  d e c l in in g  ra te s  co n c e n tra te  around 0 .6 . T h e re fo re , 

the  mean la g  is  le s s  than  two y e a rs ,  w h ich  is  q u i te  u n d e rs ta n d a b le .

A lm ost a l l  o f  the  D. W. s t a t i s t i c s  e n te r  the  n o n -a u to c o rre la te d  

re g io n  o r  the  in d e c is iv e  re g io n . A c c o rd in g ly ,  a u to c o r re la t io n  is  n o t 

a v e ry  im p o r ta n t p rob lem  h e re . Fo r fo r e c a s t in g ,  the  s in p le  RHO ad­

ju s tm e n t p roced u re * w i l l  be em ployed f o r  a b e t t e r  fo re c a s t .

*G o ld b e rg e r, A .S . "B lu e -G e n e ra liz e d  L ea s t Squares R egress ion  
M o d e l."  J o u rn a l o f  the  Am erican S t a t i s t i c a l  A s s o c ia t io n .  V o l.  57 ,
No. 2 , (Ju n e , 1962).



39

m o d e l s t h e  goodness o f  f i t  is  n o t d is c o u ra g in g . O ther S e rv ic e s  has 
_2

v e ry  lew  R s . In  t h is  s e c to r ,  a l l  v a r ia b le s  shews the "w rong  s ig n  o r

has v e ry  in s ig n i f i c a n t  t - s t a t i s t i c s . In  o rd e r  to  keep th is  wage tre n d

c o n s is te n t  w i t h  those  o f the  o th e r  s e c to rs ,  wage ra te s  in  t h is  s e c to r

a re  s im p ly  re g re sse d  on the  consumer p r ic e  in d e x . O the r in d u s t r ie s  

- 2have R s between 0 .5  and 0 .7 5 , w h ich  is  n o t u s u a lly  co ns ide re d  a 

bad f i t  when we have pe rcen tage  change as the dependent v a r ia b le .

As we can see in  the  ta b le  o f  s im u la t io n  o f  the  wage ra te

le v e l ,  the  a c tu a l le v e l  o f  the  wage ra te  can be a lm o s t e x a c t ly

2 3rep roduced  by s im u la t io n .  The average p e rcen tag e  e r r o r  and the

C o n s id e rin g  the  bad perfo rm ance  o f wage e q u a tio n s  in  o th e r  b ig

^Fromm, G. and P. Taubman. " P o l ic y  S im u la t io n  W ith  an E conom etric  
M o d e l."  The B ro ok ing s  I n s t i t u t i o n .  1968. pp . 11. They s a id ,  "wages 
and p r ic e s  s e c to r  is  one o f  the  la r g e r  c o n t r ib u to r s  o f e r ro rs  in  the 
agg rega te  r e s u l t s . "

^ Ih e  s im u la te d  wage le v e l  was c a lc u la te d  as fo l lo w s .  In  the  
i n i t i a l  y e a r ,  we s t a r t  w ith  the  a c tu a l wage le v e l .  The v a lu e  o f  the  
p e rce n ta g e  o f  wage p re d ic te d  by the  re g re s s io n  e s tim a te s  i s  used to  
c a lc u la te  wage le v e l  in  the  c o n s e c u tiv e  y e a rs . The R2 o f  the  s im u la ­
t io n  was c a lc u la te d  as i f  the  s im u la te d  va lu e s  w ere the  p re d ic te d  va lu e s  
o f  the  re g re s s io n .  So the  R^ is  the  r a t i o  o f  the e x p la in e d  v a r ia t io n  
o f  th e  wage le v e l  o v e r the  t o t a l  v a r ia t io n  o f  the  a c tu a l wage le v e l .

^Average p e rcen tag e  e r r o r  i s  d e fin e d  by 

T
APW = 100 *  * v i t  ~ v j t  ^ T

wj t
and ro o t  mean squared  p e rcen tag e  e r r o r  I s  d e f in e d  by

T /  « 2 \  *5T /  * 2  , \  *5
1  wi t  -  /  T ]
i  \  w«. »

RMSPE = 100 *

a
where wt  i s  the  s im u la te d  wage le v e l
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ro o t mean squared p e rcen tage  e r r o r  a re  le s s  than  10% f o r  n e a r ly  a l l

2
in d u s t r ie s .  R is  v e ry  c lo s e  to  1 . Even bad f i t  e q u a tio n s , l i k e

2
O the r s e rv ic e s  and Real e s ta te ,  have a q u ite  h ig h  R above 0 .9 5 .
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TABLE I I I - 4 -  SIMULATION OF WAGE RATE LEVEL

Average A b s o lu te  Root Mean Squared
In d u s try  Name P ercen tage  E r ro r Percen tage  E r r o r R2

1. A g r ic u l t u r e ,  F o re s tr y ,  F is h in g 2.577 3.602 .9954

2. M in in g 5 .097 6.768 .9823

3 . Foods & tobacco  m a n u fa c tu r in g 3 .641 4.815 .9923

4 . T e x t i le 5 .565 7.661 .9809

5. P u lp  and paper .781 1.058 .9996

6. Chem ical p ro d u c ts 1.146 1.458 .9990

7. P r im a ry  m e ta ls 4 .811 5.919 .9890

8. M e ta l p ro d u c ts 2.752 3.396 .9952

9 . n o n - e le c t r ic a l  m ach inery 5 .177 6.472 .9886

10. E le c t r i c a l  m ach ine ry 1 .142 1.554 .9989

11. T ra n s p o r ta t io n  equ ipm ent 8 .997 10.744 .9591

12. M is c e lla n e o u s  m a n u fa c t.p ro d . 3 .453 4.629 .9911

13. C o n s tru c t io n 2.898 3.400 .9949

14. E l e c t r i c i t y ,  gas & w a te r  s u p p ly 1 .720 2.014 .9980

15. W ho lesa le  & r e t a i l  tra d e 5 .210 6 .910 .9793

16. R ea l e s ta te 9 .884 13.543 .9617

17. T ra n s p o rt & com m unica tion 1 .543 1 .957 .9986

18. F inance  and in s u ra n c e 6 .968 7.999 .9634

19. O ther s e rv ic e s 3 .041 3.467 .9945
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CHAPTER IV  

Labo r Requirem ent E qua tion

Theory

The la b o r  re q u ire m e n t e q u a tio n  is  needed f o r  th e  employment p ro ­

je c t io n  and f o r  th e  u n i t  la b o r  c o s t c a lc u la t io n ,  w h ic h , in  tu r n ,  e n te rs  

in to  p r ic e  d e te rm in a t io n  in  t h i s  m odel. The c h ro n ic  s c a r c i t y  o f  la b o r  

in  Japan has been a b in d in g  c o n s t ra in t  on o u tp u t g ro w th , and th e  wage 

ra te  in c re a s e s  caused by th e  excess demand f o r  la b o r  have been th e  

le a d in g  f a c to r  in  th e  p r ic e  in c re a s e s .

The la b o r  re q u ire m e n t is  the  la b o r  re q u ire d  pe r u n i t  o f  o u tp u t,  

in  o th e r  w o rds , th e  re c ip r o c a l o f  th e  average p r o d u c t iv i t y  o f  la b o r .

The reason we dea l w ith  la b o r  re q u ire m e n t ra th e r  than  w ith  p r o d u c t iv i t y  

is  s im p ly  th a t  i t  i s  c o n ve n ie n t to  have cu rves w h ich  a re  bounded below  

by ze ro  r a th e r  than  curves w h ich  grow upward w ith o u t  bound.

The la b o r  re q u ire m e n t in  a c e r ta in  in d u s t r y ,  EOQ^, (s ta n d in g  f o r  

f E o ve r Q1) is  d e fin e d  by

(1 ) E0Q j > t = 1 2 .L j ) t .H j ( t /Q j > t

where

L j  t  ® employment in  in d u s t r y  a t  t im e  t

t" v»H- = w o rk in g  hou rs  pe r month in  j  in d u s t r y  a t t im e  t  
J > ^

i-ViQj r  = annua l o u tp u t o f  j  in d u s t r y  a t  t im e  t .

EOQ is  s im p ly  th e  manhours re q u ire d  to  produce one u n i t  o f  o u tp u t.
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The la b o r  re q u ire m e n t e q u a tio n  is  d e r iv e d  from  the  p ro d u c tio n  

fu n c t io n .  Fo r th e  c o n s is te n c y  o f  th e  w ho le  m ode l, we employ th e

C .E .S . p ro d u c t io n  fu n c t io n  w h ich  is  a ls o  used in  th e  in ve s tm e n t 

e q u a tio n  d e r iv a t io n .

The C .E .S . p ro d u c t io n  fu n c t io n  w ith  c o n s ta n t re tu rn s  to  s c a le  

and w ith  la b o r  augm enting te c h n o lo g ic a l change i s , ^

_0 _ 1

(2 )  Qj > t  = 6 la  1 ( g ( t )  - EJ t > +  a2 +  a3 (Mj ( t ) ]  p

where

E . . = 1 2 *L . *H. manhours 
3 , t  j , t  j , t *

K. ^ = r e a l  c a p i ta l  s to c k  J »t

M. = in te rm e d ia te  in p u ts  J »t

g ( t )  = la b o r  augm enting  f a c to r  

1 -  a p *  - ± -----------
a

a =* e l a s t i c i t y  o f  s u b s t i t u t io n  

a *s  = d is t r ib u t io n  param ete rs

3 = c o n s ta n t.

U sua l macro p ro d u c t io n  fu n c t io n s  in c lu d e  o n ly  c a p i ta l  and la b o r  

as in p u ts .  Even some d is a g g re g a te d  s tu d ie s  in c lu d e  o n ly  p r im a ry

^T he re  is  no reason  why m a te r ia ls  e n te r  th e  p ro d u c t io n  fu n c t io n  
in  th e  same fo rm  as la b o r  and c a p i t a l .  B u t th e  way m a te r ia ls  e n te r  
e q u a tio n  (2 ) does n o t a f f e c t  o u r  la b o r  re q u ire m e n t e q u a tio n . So, 

we j u s t  le a v e  i t  as above to  g u a ra n te e  th e  l in e a r  hom ogene ity .
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fa c to rs  in  th e  p ro d u c t io n  fu n c t io n  because s u b s t i t u t a b i l i t y  between 

m a te r ia ls  is  d o u b t fu l .  I f  we don ’ t  in c lu d e  th e  m a te r ia ls  as in p u t ,

Qt  sh ou ld  be in  v a lu e  added te rm , and th e  d e f la to r  sh ou ld  be f o r  

v a lu e  added. U n fo r tu n a te ly ,  th e  e f f o r t  to  c a lc u la te  th e  v a lu e  added 

and v a lu e  added d e f la t o r  w ith  Japanese da ta  was n o t s u c c e s s fu l.  Some 

o f  th e  v a lu e  added p r ic e s  tu rn e d  o u t to  be n e g a tiv e  when c a lc u la te d  u s in g  

c o n s ta n t in p u t -o u tp u t  c o e f f ic ie n ts .  However, a p ro d u c tio n  fu n c t io n  w h ich  

in c lu d e s  m a te r ia ls  in  i t  may be j u s t i f i e d .  In  a measure o f  economy- 

w id e  p ro d u c t io n  such as GNP, th e  in te rm e d ia te  in p u ts  have been n e tte d  

o u t ,  so th a t  th e  p ro d u c t io n  fu n c t io n  needs o n ly  p r im a ry  in p u ts .  But 

f o r  a s e c to ra l p ro d u c t io n  fu n c t io n ,  w ith  s e c to ra l g ross o u tp u t,  i n t e r ­

m ed ia te  in p u ts  b e lo n g  in  th e  fu n c t io n .  T h is  p o in t  was j u s t i f i e d  by 

K en d rick ,^ " who s a id :

"F o r p ro d u c t io n  a n a ly s is  i t  may be u s e fu l in  some cases to  use 
t o t a l  g ross o u tp u t e s tim a te s  and r e la t e  them to  fa c to r  in p u ts ,  
p lu s  in te rm e d ia te  in p u ts  purchased o u ts id e  th e  in d u s t r y .  The 
reason is  th a t  in  p ro d u c t io n  d e c is io n s  management has to  w e igh 
a l t e r n a t iv e  co m b in a tio n  o f  a l l  in p u ts  in  th e  l i g h t  o f  t h e i r  
r e la t i v e  p r ic e s  so th a t  th e  le a s t  c o s t co m b in a tio n  may be 
s e le c te d ."

The in c lu s io n  o f  in te rm e d ia te  in p u ts  in  a C .E .S . p ro d u c t io n  fu n c t io n

9 3was u t i l i z e d  by Nordhaus and by T h e i l  and T ilh a n u s .

^•K endrick , J .W ., P ostw ar P r o d u c t iv i t y  Trends in  th e  U .S . 1948-1969. 
New Y o rk . NBER. 1973. pg 17.

^N ordhaus, W .D ., "R ecent Developm ents in  P r ic e  D ynam ics ," in  The 
E conom etrics  o f  P r ic e  D e te rm in a t io n , C onfe rence  sponsored by Board o f  
G overnors o f  th e  F e d e ra l Reserve System and S o c ia l S c ience  Research 
C o u n c il . ,  ed. by O tto  E c k s te in .

^ T h e i l ,  B . ,  and C .B . T i la n u s .  "T he  Demand f o r  P ro d u c tio n  F a c to rs  
and th e  P r ic e  S e n s i t iv i t y  o f  In p u t-O u tp u t P r e d ic t io n s , "  I .E .R .  v o l .  5 ,
No. 3 . ,  Septem ber, 1964.
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T h is  p ro d u c t io n  fu n c t io n  assumes s u b s t i t u t a b i l i t y  between fa c to r  

in p u ts  and in te rm e d ia te  m a te r ia ls .  The s u b s t i t u t io n  between fa c to r  

in p u ts  and in te rm e d ia te  m a te r ia ls  is  u n d e rs ta n d a b le  because, f o r  

exam ple, i f  th e  p r ic e  o f  m a te r ia ls  in c re a s e s  r e la t i v e  to  wages, a 

f i r m  can employ la b o r  to  produce th a t  m a te r ia l in s te a d  o f  b u y in g  th e  

expens ive  m a te r ia l .

The la b o r  re q u ire m e n t can be d e r iv e d  fro m  th e  m a rg in a l p roduc­

t i v i t y  c o n d it io n .  The m a rg in a l p r o d u c t iv i t y  c o n d it io n  f o r  p r o f i t  

m a x im iz a tio n  w i th  re s p e c t to  manhour in p u t is

3Q . /  Q. f  \ p+1 W.„
(3) JJlt (g( t ) W J l I  = 3 1

3Ej t  ^  1  [ h t j  pj t

where
W.

= r e a l  wage r a te  o f  j th  in d u s t r y  a t  t im e  t .
pj t
T h is  c o n d it io n  im p lie s  p e r fe c t  c o m p e tit io n  in  th e  m a rke t. But 

i t  a ls o  can be a p p lie d  to  d i f f e r e n t  degrees o f  c o m p e tit io n  w ith  s im p le  

m o d i f ic a t io n . *  E qu a tion  (3 ) h o ld s  o n ly  in  e q u i l ib r iu m  s i t u a t io n .  In
Q.

o rd e r  to  d is t in g u is h  th e  e q u i l ib r iu m  v a lu e  o f  J *  fro m  th e  a c tu a l

E j t  /  Q. *v a lu e ,  we express  th e  e q u i l ib r iu m  v a lu e  as j t

\  V ;

* B la c k ,  S .W ., and H .H . K e le j ia n .  "A Macro Model o f  th e  U .S . Labor 
M a rk e t ."  E c o n o m e tr ica . V o l.  38, No. 5 (Septem ber, 1970) pg. 721-741.
They equa te  3Q jt  to  some f r a c t io n  o f  r e a l  wage, R . wh e r e y s tands

3E]7 Pj t
f o r  th e  degree o f  c o m p e t it io n .  B u t in  t h is  s tu d y , t h is  k in d  o f  m odi­
f i c a t i o n  i s  n o t n e ce ssa ry , because in  re g re s s io n  a n a ly s is  th e  param ete r 
y i n  e f f e c t  w i l l  be in c lu d e d  in  th e  c o n s ta n t te rm , w h ich  is  a m ix tu re  o f
1 a and y . T h e re fo re , we canno t d is e n ta n g le  y fro m  th e  c o n s ta n t te rm .

y does n o t a f f e c t  th e  o th e r  c o e f f ic ie n t s  a t  a l l .
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One im p o rta n t fe a tu re  o f  th e  p ro d u c t io n  fu n c t io n  is  the  la b o r  

augm enting  f a c to r .  U sua l p ro d u c tio n  fu n c t io n s  have an e x p o n e n tia l 

augm enting f a c to r  because th e  e x p o n e n tia l fu n c t io n  is  easy to  h a n d le . 

There is  no reason why some o th e r  fu n c t io n a l fo rm  cannot be used.

A ls o , i f  we assumed th a t  la b o r  is  augmented e x p o n e n t ia l ly ,  we w ou ld  

have i m p l i c i t l y  answered th e  c r i t i c a l  q u e s tio n  o f  th e  s u s ta in a b i l i t y  

o f  lo n g  te rm  g ro w th . The e x p o n e n t ia l la b o r  augm enta tion  s im p ly  means 

th a t  th e  la b o r  p r o d u c t iv i t y  w i l l  grow by th e  same p ro p o r t io n  in  th e  

fu tu r e .  T h is  assum ption  is  n o t  re a son a b le  in  th e  Japanese economy.

In  Japan, la b o r  p r o d u c t iv i t y  in c re a s e d  by a lm o s t te n  p e rce n t a ye a r 

fro m  1958 to  1972. I f  we f i t  t h i s  da ta  to  th e  e x p o n e n tia l c u rve , 

i t  w i l l  p r e d ic t  th e  same h ig h  g row th  ra te  in  th e  fu tu r e .  P r o d u c t iv i t y  

may s lo w  down in  th e  fu tu r e .  The h ig h  g row th  ra te  o f  th e  p a s t years  

may have come from  t r a n s i t i o n a l  f a c to r s . ^  Because Japan was a la t e  

comer to  economic deve lopm ent, i t  co u ld  a c c e le ra te  i t s  economic grow th  

fa s te r  than  o th e r  c o u n tr ie s .  A f te r  th e  t r a n s i t i o n a l  fa c to r s  a re  ex­

h a u s te d , o n ly  th e  s u s ta in a b le  fa c to r s  w i l l  c o n t r ib u te  to  th e  g row th  

r a te ,  w h ich  w i l l  then  s low  down.

In  o rd e r  to  p r e d ic t  s low ing -dow n p r o d u c t iv i t y  g ro w th , la b o r  is  

augmented by  th e  Gompertz c u rv e . The Gompertz cu rve  has the  p ro p e r ty ,

( 4) d l o & gO ll  = b (a  -  lo g  g ( t ) )  
d t

where a i s  an a s s y m to tic  l i n e ,  and b is  th e  ra te  by  w h ich  th e  gap

^ -P a tr ic k , H. and H. R osovsky. A s ia ’ s New G ia n t . The B rook ings  
I n s t i t u t i o n ,  pp 139 -141 . 1975.
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between th e  a s s y m p to tic  l i n e  and th e  c u r re n t  v a lu e  o f  Log g ( t )  is  

c lo s in g  each p e r io d .  T h is  fu n c t io n a l  fo rm  guaran tees th a t  th e  p ro ­

d u c t i v i t y  w i l l  neve r go up beyond a c e r t a in ,  perhaps v e ry  h ig h ,  le v e l  

and t h a t ,  as t im e  goes on, th e  g row th  ra te  s low s down.

By ta k in g  lo g a r ith m s  o f  b o th  s id e s  o f  (3) » and s o lv in g  f o r  

E *logO q) > we g e t th e  fo l lo w in g  e q u a tio n  w ith o u t  s u b s c r ip ts .

(5) lo g  (5 ) = C -  J U -  lo g  ( g ( t ) )  -  1 lo g  (&
4 p r + i  P

w here C is  c o n s ta n t.

Recent re se a rch  has uncovered c o n s id e ra b le  ev idence  f o r  a lagged  

r e la t io n s h ip  between o u tp u t and em ploym ent. As Kuh^ p o in te d  o u t ,  

d u r in g  a sha rp  d e c l in e  in  o u tp u t ,  o u tp u t p e r manhour w i l l  d e c l in e  

a b r u p t ly  because th e  overhead la b o r  component is  n o t reduced p ro ­

p o r t io n a l ly ,  even though th e re  m ig h t be a p ro p o r t io n a te  re d u c t io n  

in  th e  p ro d u c t io n  l i n e  w o rk  fo r c e s .  T h is  p ro p o s it io n  sugges ts  th a t  

th e re  c o u ld  be a d is t r ib u te d  la g  in  th e  response  o f  employment to  

o u tp u t v a r ia t io n .  The same p ro p o s it io n  can be accep ted  in  o u r la b o r  

re q u ire m e n t d e te rm in a t io n .  As th e  r e a l  wage v a r ie s ,  f irm s  w ou ld  n o t 

a d ju s t  th e  employment o v e r o u tp u t r a t io  as r a p id ly .

We th e re fo re  assume th a t  a c tu a l ( ^ )  is  a d ju s te d  to  e q u i l ib r iu m
rj *

( if )  th ro u g h  a koyck  ty p e  d is t r ib u te d  la g ,  w h ich  we s ta te  in  p ro p o r t io n a l

■4cuh, E . ,  " C y c l ic a l  and Seasonal Labo r P r o d u c t iv i t y  in  U .S . 
M a n u fa c tu r in g .”  Review o f  Economics and S t a t i s t i c s . F e b ru a ry , 1965.



48

o r in  lo g a r i th m ic  fo rm  to  match th e  fo rm  o f  th e  p ro d u c tio n  fu n c t io n ;

(6 ) lo g  (£ ) = v lo g  ( | ) *  +  (1 - y  ) lo g  

where 0 < y < 1
r  x

Thus, o n ly  th e  f r a c t io n  y o f  th e  d if fe re n c e  between e q u i l ib r iu m  ( i )  

and la s t  y e a rs 1 0^) i s  e lim in a te d  in  th e  c u r re n t  p e r io d .

S u b s t i tu t in g  (5 ) in to  ( 6 ) ,  we get

<7> 1 o *  $  -  p + T  C ”  p ^ T  1 08  ( 8 ( t ) )  -  108  (f >

+ (1 -  y) lo g

T a k in g  th e  f i r s t  d if fe re n c e  o f  th e  b o th  s id e s  w ith  re s p e s t to  

t im e , we ge t

<8 > m .  $  -  -  &  <J M > 2)> -  £  * <?>

+ (1 - y  ) A log

U s ing  th e  c h a r a c te r is t ic  o f  th e  Gompertz cu rve  ( 4 ) ,  we can r e w r i te  

e q u a tio n  (8 ) .

( 8 ?) A log  (^ )  = -  (b (a -  lo g  ( g ( t ) ) ) -  A lo g  ( | )

+  (1 -  y) A lo g

Now, we s o lv e  (7 ) f o r  lo g  ( g ( t ) ) ,  and s u b s t i t u te  in to  ( 8 1) .  Then 

we g e t th e  re g re s s io n  e q u a tio n  by a r ra n g in g  te rm s as fo l lo w s :

(9 ) A lo g  (-|) + A lo g  ( j )  -  (1 -y  ) A lo g  ( ^ )  1

c ' -  b ( lo g  ( I )  + p-J j-  lo g  (£) -  (1 -y  ) lo g  ( i ) ^ )
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where

c ' “  '  p+T a • b "  p 1 0 8  (“ T  “ i )
P

I f  th e  speed o f  a d ju s tm e n t, y , is  equa l to  1 , th e  lagged  EOQ 

te rm  w i l l  d isa p p e a r in  b o th  s id e s . W ith o u t c o n s id e r in g  th e  r e a l  wage 

te rm , th e  e q u a tio n  says th a t  th e  pe rcen tage  change o f  EOQ is  equa l to  

some c o n s ta n t,  w h ich  co u ld  be in te r p r e te d  as a t im e  t re n d ,  m inus 

lo g a r i th m  o f  th e  le v e l  o f  c u r re n t  EOQ m u l t ip l ie d  by  th e  ra te  o f  

c lo s in g  gap between th e  a s s y m p to tic  l i n e  and th e  c u r re n t EOQ. There­

f o r e ,  th e  EOQ w i l l  decrease f a s te r  when th e  le v e l  o f  EOQ is  h ig h  than  

when EOQ is  lo w . I f  b i s  e qua l o f  z e ro , th e  EOQ w i l l  grow up ex­

p o n e n t ia l ly .  T h is  fo rm  o f  th e  e q u a tio n  in c lu d e s  e x p o n e n tia l g row th  

o f  th e  EOQ as a s p e c ia l case . The r e a l wage te rm  a ls o  a f f e c t s  th e  

change o f  EOQ th ro u g h  th e  e l a s t i c i t y  o f  s u b s t i t u t io n .  U n fo r tu n a te ly ,  

we canno t t e s t  th e  s t a t i s t i c a l  s ig n if ic a n c e  o f  r e a l  wage in  th e  EOQ 

d e te rm in a t io n  w ith  e q u a tio n  (9 ) .  The a u th o r  te s te d  th e  s ig n if ic a n c e  

o f  th e  r e a l  wage w i th  th e  e x p o n e n t ia l fu n c t io n  fo rm  w h ich  w i l l  be 

shown la t e r .  Most o f  th e  wage v a r ia b le  show s t a t i s t i c a l  s ig n if ic a n c e  

in  th e  EOQ e q u a tio n .

S in ce  we a re  u s in g  th e  same p ro d u c t io n  fu n c t io n  in  th e  in v e s tm e n t 

e q u a tio n  e s t im a t io n ,  we can b o rro w  th e  in fo rm a t io n  o f  th e  e l a s t i c i t y  

o f  s u b s t i t u t io n  fro m  th e  in ve s tm e n t e q u a tio n . Even i f  we know p , 

s t i l l  we have to  know y to  e s tim a te  e q u a tio n  ( 9 ) .  We a re  su re  th a t  y 

i s  g re a te r  th a n  ze ro  and le s s  than  o r  e qua l to  u n i t y ,  so we can e s tim a te  

(9 ) w i t h  d i f f e r e n t  v a lu e  o f  y . A l l  v a lu e s  fro m  ze ro  to  one by 

in t e r n a l  0 .0 5  w ere p lugged  in  b o th  s id e s  o f  th e  e q u a tio n  and th e  v a lu e  

w h ich  g iv e s  th e  b e s t R is  chosen as y .
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The re g re s s io n  r e s u l t s  a re  shown in  T ab le  IV -1 . As e q u a tio n  (4) 

shows, th e  s ig n  o f  b sh ou ld  be p o s i t iv e .  A l l  s e c to rs  excep t two have 

p o s i t iv e  b . The two s e c to rs  a re  Food and tobacco  and Real e s ta te .

For those  two s e c to rs ,  we use a d i f f e r e n t  ty p e  o f  e q u a tio n  w h ich  w i l l  

be d e s c r ib e d  la t e r  in  t h is  s e c t io n .

Many s e c to rs  have y c lo se d  to  u n i ty .  Some o f  these  a re  ju s t  

u n i t y .  The h ig h  r a te  o f  a d ju s tm e n t is  u n d e rs ta n d a b le  because t h is  

model is  a n n u a l. Fo r those  s e c to rs ,  we co u ld  th in k ,  th e  s h o r t  run  

v a r ia t io n  was washed o u t ,  and th e  a c tu a l p r o d u c t iv i t y  s e r ie s  r e f le c t  

th e  lo n g  ru n  p r o d u c t iv i t y  movement. B esides th e  p a r t i a l  a d ju s tm e n t 

mechanism, th e  u sua l way to  in v e s t ig a te  th e  d is e q u i l ib r iu m  e f fe c t  is  

to  in c lu d e  some d is e q u i l ib r iu m  v a r ia b le  in  th e  e q u a tio n . The change 

o f  o u tp u t w ou ld  be th e  most c o n ve n ie n t d is e q u i l ib r iu m  v a r ia b le  in  t h is  

case. When th e  change o f  o u tp u t was in c lu d e d  in  th e  re g re s s io n  equa­

t io n ,  th e  s ig n  o f  b tu rn e d  o u t to  be n e g a tiv e  in  many s e c to rs .  Be­

cause we want s lo w in g  down p r o d u c t iv i t y  w h ich  can be form ed by th e  

Gompertz cu rve  w ith  p o s i t iv e  b , we g iv e  up th e  d is e q u i l ib r iu m  v a r ia b le .

R ! s have been c a lc u la te d  to  compare th e  a c tu a l la b o r  re q u ire ­

ment s e r ie s  and th e  p re d ic te d  la b o r  re q u ire m e n t s e r ie s .  Even though 

we have some low  t  s t a t i s t i c s  on th e  e s tim a te s  o f  p a ra m e te rs , th e  

p re d ic te d  v a lu e  o f  th e  le v e l  o f  la b o r  re q u ire m e n t is  v e ry  c lo s e  to  

th e  a c tu a l one. A l l  s e c to rs  excep t one have R g re a te r  than  0 .9 .

The low  t  s t a t i s t i c s  on b im p lie s  th a t  th e  b is  n o t s ig n i f i c a n t l y  

d i f f e r e n t  from  z e ro . However, fo l lo w in g  o u r judgm ent o f  s lo w in g  down 

p r o d u c t iv i t y ,  i t  is  dec ided  to  s ta y  w ith  the  b even i f  i t s  t  s t a t i s t i c s

E s t im a tio n
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is  lo w . The low  t  s t a t i s t i c s  m ig h t be caused by th e  low  b i t s e l f  

in s te a d  o f  by b ig  s ta n d a rd  e r r o r  o f  b .  F o r th e  two s e c to rs  w h ich  

gave wrong s ig n ,  a l o g i s t i c  cu rve  m e thod ,^  w h ich  a ls o  gua ran tees 

s lo w in g  down p r o d u c t iv i t y ,  i s  used. The re g re s s io n  e q u a tio n  i s :

£ EA l o g -  = a1 +  a2 ( ^ ) _ x +  &3 A lo g Q t

The re g re s s io n  r e s u l t s  a re :

3. Foods and Tobacco

A lo g  ( I ) ^  = -0 .0 5 5  + 166 .95  C q ) ^  -  1 .1 1  A lo g  Qt

( -1 .9 3 )  (2 .2 1 ) ( -1 5 .4 6 )

R2 = 0 .9480

D.W. = 1 .655

16. R eal E s ta te

A lo g ( £ )  = 0 .844  -  5887.7  ( I )  , -  2 .1 1  A lo g  Qf  
Q t  Q t - 1  6 c

(3 .6 5 )  ( - 3 .0 1 )  ( -5 .3 8 )

R2 = 0 .769

D.W. = 2 .23

^LAlmon.C. e t .  a l .  1985: I n t e r in d u s t r y  F o re ca s ts  o f  the  Am erican 
Economy. L e x in g to n  Books, pp. 174.



TABLE IV -1 . R egress ion  R e s u lts  o f  Labor Requirem ent E qua tions

CN|LT|
In d u s try  Name

1 . A g r ic u ltu r e ,  F o re s try ,
and F is h e ry

2. M in in g

4. T e x t i le s

5. Pulp  and Paper

6. Chem ical p ro du c ts

7. P rim ary  M e ta ls

8. M e ta l P roducts

9 . Non E le c t r ic a l  M achinery

10. E le c t r ic a l  M achinery

11. T ra n s p o r ta t io n  Equipment

12. M isce lla n e o u s  M a n u fa c tu rin g

C o e f f ic ie n ts  Rate o f
C onstan t -b  A d jus tm en t

- .6 2 3 - .0 5 8 1 .0
( - .8 7 6 ) ( - .7 9 9 )

- .6 2 9 -.1 0 2 .95
( -1 .7 3 1 ) (-1 .3 3 4 )

-1 .0 2 8 - .2 1 7 1 .0
( - .8 7 9 ) ( - .8 5 1 )

- .5 4 4 - .0 8 7 1 .0
( - .9 2 8 ) ( - .8 2 7 )

- .6 4 7 - .0 8 5 .80
(-2 .8 6 6 ) (-2 .3 8 4 )

- .7 6 5 - .1 1 9 .90
( -1 .5 1 3 ) (-1 .3 7 4 )

-3 .2 8 - .0 9 1 .75
( - .5 3 1 ) ( - .4 8 4 )

- .3 1 5 - .0 4 6 1 .0
( - .5 3 6 ) ( - .4 2 1 )

- .5 5 9 - .0 7 8 .95
( - .7 0 2 ) ( -5 .9 5 )

-1 .3 4 5 - .2 1 4 .95
(-2 .9 7 2 ) (-2 .7 7 4 )

- .2 4 9 - .0 5 9 .75
(-1 .1 7 6 ) ( - .9 7 7 )

E la s t i c i t y  o f  ^
S u b s t i tu t io n  R RHO

.155 .9655 .0444

.346 .9656 .1897

.450 .9429 .3779

.451  .9487 - .1 6 3 3

.006 .9701 - .4 6 7 4

.329 .9495 - .0 9 0 1

.450  .9525 - .1 7 7 7

.379 .9361 .1765

.195  .8163 .2463

.276  .9686 .1653

.420 .9920 - .2 5 1 7



TABLE IV -1 . C on tinued

p">in
C o e ff ic ie n ts

In d u s try  Name C onstant -b
Rate o f  E la s t i c i t y  o f  _

A d jus tm en t S u b s t i tu t io n  R RHO

.95  .100  .9819 - .0 9 7 9

.95  .384 .9800 .1814

.95  .120 .9211 - .3 8 1 2

.95  .051 .9854 -.0 9 9 2

.95  .264  .9391 - .1 2 1 7

.95  .311 .9878 .0819

13. C o n s tru c t io n  - .8 0 4  - .1 2 1
(-2 .3 6 0 )  ( -2 .1 7 2 )

14 . E le c t r i c i t y ,  Gas, and W ater - .4 3 3  - .0 6 9
(-1 .5 8 3 ) ( -1 .3 6 5 )

15. W holesale  and R e ta i l  Trade - .2 8 5  - .0 3 9
(-1 .9 1 2 ) ( -1 .3 3 8 )

17. T ra n s p o rt and Communication - .2 6 6  - .0 3 4
(- .9 8 7 )  ( - .7 5 0 )

18. F inance  and Insu rance  - .2 8 0  - .0 4 2
(- .6 2 3 )  ( - .5 2 5 )

19. O the r S e rv ice s  - .2 6 6  - .1 0 1
(- .7 1 1 )  ( - .6 3 7 )
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Comparison o f  th e  F o re cas ts

I f  we have th e  e x p o n e n t ia l ly  augm enting te c h n o lo g ic a l change o f  

la b o r  in  th e  same C .E .S . p ro d u c tio n  fu n c t io n ,  we can d e r iv e  th e  la b o r  

re q u ire m e n t e q u a tio n  as f o l lo w s :

lo g ( &  = C -  yo lo g ( ^ )  + y ( a -1 ) A t  + (1 -  y) l o g (£)
X t  ^  t —1

where

A = ra te  o f  te c h n o lo g ic a l change o f  la b o r  

y = speed o f  a d ju s tm e n t

o = e l a s t i c i t y  o f  s u b s t i t u t io n  

In  f a c t ,  th e  e s t im a tio n  o f  t h is  fo rm  o f  e q u a tio n  is  easy to  h a n d le , 

and th e  e s t im a t io n  r e s u l t s  a re  n o t much w orse than  th e  Compertz 

cu rve  fo rm . But w ith  th e  e x p o n e n tia l cu rve  fo rm , we a re  im pos ing  

to o  s t r i c t  c o n s t ra in t  because th e  e x p o n e n t ia l cu rve  fo rm  is  a s p e c ia l 

case o f  e q u a tio n  (9 ) .  The p r o d u c t iv i t y  p ro je c t io n s  made by th e  ex­

p o n e n t ia l cu rve  and by th e  Uompertz cu rve  a re  compared in  F ig u re  IV -1 .  

The p r o d u c t iv i t ie s  shown in  th e  f ig u r e  is  th e  agg rega te  p r o d u c t iv i t ie s  

o f  the ,econom y, w h ich  come from  th e  s im u la t io n  o f  th e  w ho le  m odel.
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V alue  o f  average  p ro d u c t 
p e r  manhour ( in  1970 yen)

F ig u re  IV -1 .  Comparison o f  P r o d u c t iv i t y  F o re ca s t

---------------- e x p o n e n tia l cu rve

------------- -Gompertz cu rve
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The la b o r  re q u ire m e n t e q u a tio n  p re d ic ts  th e  EOQ, w h ich  is  the  

manhours re q u ire d  f o r  p ro d u c tio n  o f  one u n i t  o f  o u tp u t.  A c c o rd in g ly ,  

we cannot fo re c a s t  th e  number o f  the  employed d i r e c t l y  from  the  la b o r  

re q u ire m e n t, even i f  we know th e  o u tp u t ,  u n le ss  we know th e  m o n th ly  

manhours p e r employee.

The v a r ia b le  Et  sh ou ld  be decomposed in to  th e  number employed 

and manhours p e r employee. In  th e  s h o r t  ru n , th e  d iv is io n  between 

employment and manhours has a v e ry  im p o rta n t economic m eaning.

In  b a s ic  economic th e o ry ,  we d is t in g u is h  f ix e d  co s t and v a r ia b le  

c o s t.  There  a re  f ix e d  c o s ts  in v o lv e d  in  h i r in g  a new p e rson , such as 

h i r in g  and t r a in in g  c o s ts ,  f r in g e  b e n e f i ts ,  and l i a b i l i t y  f o r  unemploy­

ment com pensa tion . The burden o f  th o se  f ix e d  c o s ts  is  in v e rs e ly  re la te d  

to  th e  d u ra t io n  o f  th e  new w o rk e r ’ s jo b .  On th e  o th e r  hand, in c re a s in g  

w o rk in g  hou rs  b r in g s  abou t lo w e r e f f ic ie n c y  and h ig h e r  c o s ts ,  because 

i t  i s  assumed th a t  w o rke rs  a re  le s s  e f f i c i e n t  as w o rk in g  hours  a re  

in c re a s e d . T h e re fo re , th e re  is  a t r a d e - o f f  in  th e  s h o r t  run  between 

h i r in g  a new person and in c re a s in g  w o rk in g  h o u rs .

In  th e  lo n g  ru n , th e  s ig n if ic a n c e  o f  th e  d iv is io n  between number 

employed and manhours pe r employee decreases . As th e  t im e  p e r io d  is  

le n g th e n e d , f ix e d  c o s t p e r employee converges to  a c e r ta in  lo w e r bound.

In  Japan, manhours pe r employee p e r month in  each in d u s t r y  have 

decreased each ye a r by a s m a ll am ount. There  is  n o t much v a r ia t io n  in

CHAPTER V

Manhours E qu a tion
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th e  d a ta . The tre n d  is  much more in f lu e n c e d  by s o c ia l  ra th e r  than  

economic f a c to r s .  However, we can assume th a t  as o u tp u t in c re a s e s  th e  

manhours pe r employee go up because in d u s t r y  does n o t a d ju s t  employment 

as f a s t  as o u tp u t,  th e re fo re ,  manhours pe r employee a re  re la te d  to  th e  

p e rce n ta g e  change in  o u tp u t and to  tim e  t re n d .

“ V  = ao +  ai  AQj t  +  a2 1

where

MH = man hou rs  pe r employee 

t  = t im e  tre n d  

A  = pe rcen tag e  change

We expect a p o s i t iv e  s ig n  on th e  c o e f f ic ie n t  o f  th e  pe rcen tage  

change o f  o u tp u t and a n e g a tiv e  one on th e  t im e  tre n d  c o e f f ic ie n t .  As 

e xpec ted , each e q u a tio n  has a n e g a tiv e  s ig n  on th e  t im e  t re n d .  Three 

s e c to rs  f a i le d  to  show a p o s i t iv e  s ig n  on o u tp u t change; th a t  v a r ia b le  

was the n  d e le te d  in  th o se  s e c to rs .

As we can see in  T a b le  V - l ,  th e  f i t  is  c lo s e .  B ut f o r  some 

s e c to rs  we have v e ry  s e r io u s  a u to c o r r e la t io n  p rob lem s. T h is  m ig h t 

sugges t m is s p e c if ic a t io n  o f  th e  e q u a tio n  f o r  th o se  s e c to rs ;  th e re  

c o u ld  be some o m itte d  v a r ia b le s .  However, th e  o n ly  r o le  o f  th e  manhour 

e q u a tio n s  in  t h i s  model is  to  c o n v e rt th e  EOQ to  employment by u s in g  Q, 

w h ich  is  a lre a d y  c a lc u la te d  w ith o u t  th e  h e lp  o f  th e  manhour e q u a tio n s . 

T h e re fo re , i t  h a rd ly  seemed w o rth  w h ile  to  sea rch  f o r  t h e o r e t ic a l ly  

b e t te r  manhour e q u a tio n s  f o r  th o se  s e c to rs .



qq R egress ion  R e s u lts  o f  Manhours pe r Employee

TABLE V - l

In d u s try  C o e f f ic ie n ts

Name C onstan t Time %A Q R D.W.

2. M in in g 188.048
(7 9 .4 4 8 )

-1 .4 6 5
(-7 .0 5 0 )

15.074
(0 .8 0 7 )

.788 .937

3. Foods & Tobacco M a n u fa c tu rin g 184.989
(166 .135 )

-1 .9 2 1
(-1 1 .7 6 4 )

.914 1 .128

4. T e x t i le 184.657
(200 .429)

-1 .6 1 9
(-1 1 .6 3 3 )

14.705
(2 .2 2 5 )

.932 1.503

5. P ulp  & Paper 189.522
(201 .648 )

-1 .7 0 9  
( - 1 1 . /6 5 )

17.835
(2 .0 5 3 )

.958 1.833

6. Chem ical P roducts 173.011
(155 .488 )

-1 .3 9 5
(-8 .3 2 8 )

11.055
(1 .6 6 9 )

.916 1 .098

7. P rim a ry  M e ta ls 187.518
(148 .387 )

-1 .2 4 5
(-5 .8 3 2 )

19.905
(2 .9 4 9 )

.873 1.420

8. M e ta l P roducts 188.877
(224 .851 )

-1 .5 5 4
(-1 6 .9 3 7 )

22.332
(4 .5 2 4 )

.968 1 .666

9. N o n -e le c t r ic a l M achinery 188.272
(272 .564 )

-1 .2 2 2
(-1 1 .9 5 6 )

20.423
(6 .9 9 5 )

.961 1 .228

10. E le c t r ic a l  M achinery 177.573
(131 .693 )

-1 .4 9 2
(-9 .4 1 7 )

13.019
(1 .9 4 4 )

.901 2.556

11. T ra n s p o r ta t io n  Equipment 188.680
(184 .089 )

-1 .3 9 0
(-9 .8 4 8 )

14.548
(3 .1 3 6 )

.922 1.035

12. M isce llan e ou s  M a n u fa c tu rin g  P roduc ts 183.766
(122 .338 )

-1 .5 7 6
(-1 1 .8 2 3 )

15.530
(1 .3 5 7 )

.933 1 .189



TABLE V - l  (CONTINUED)
CTvtn

In d u s try  C o e f f ic ie n ts

Name C onstant Time % A Q Rz

13. C o n s tru c t io n 194.972 -1 .5 4 2 23.083 .851
(90 .364) (-7 .0 3 3 ) (1 .3 5 6 )

14. E le c t r i c i t y ,  Gas, & W ater Supply 174.335 -1 .3 0 9 .756
(125.528) (-6 .4 2 5 )

15. W ho lesa le  & tra d e 182.510 -1 .6 6 8 12.465 .937
(156.740) (-1 1 .6 4 6 ) (1 .7 1 9 )

lb .  i le a l E s ta te 172.897 -2 .0 7 1 9.053 .869
(59 .389) ( -7 .0 7 5 ) ( .295 )

17. T ra n s p o rt & Communication 184.382 -1 .6 5 1 51.409 .939
(86 .781) (-1 1 .4 6 5 ) (2 .4 3 4 )

18. F inance  & Insu rance 164.770 -1 .6 3 5 .872
(140.127) ( -9 .4 8 4 )

D.W.

.726

.854

1 .225

1.979

1.266

.948
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Theory

The s tu d y  o f  p r ic e  fo rm a tio n  is  th e  most undeveloped a rea  in  

e conom e tric  s tu d y . R e c e n tly  some s tu d ie s  on th e  agg rega te  GNP de­

f l a t o r  and on d isa g g re g a te d  in d u s t r y  p r ic e s  have appeared in  the  

economic l i t e r a t u r e .  E a r l^  g iv e s  a good summary o f  these  s tu d ie s .

There is  some consensus in  th e se  s tu d ie s .  M ost t r y  to  r e f le c t  

th e  lo n g  run  c o s ts  and s h o r t  run  c o s ts  and, in  some way, excess 

demand. U n it  la b o r  c o s t and u n i t  m a te r ia l c o s t a re  combined w ith  

v a r io u s  p ro x ie s  f o r  excess demand.

For lo n g  run  fo r e c a s t in g ,  th e  co s t h y p o th e s is  is  a p p ro p r ia te .  

V a r io u s  models o f  lo n g  ru n , o r e q u i l ib r iu m ,  p r ic in g  were d e r iv e d  by 

Nordhaus u s in g  v a r io u s  form s o f  th e  p ro d u c t io n  fu n c t io n .  H is  de­

r i v a t io n  o f  th e  p r ic e  e q u a tio n  is  s t r i c t l y  n e o c la s s ic a l because the  

c o n d it io n  w h ich  he used to  g e t e q u i l ib r iu m  p r ic e  is  th a t  m a rg in a l 

revenue equa ls  m a rg in a l c o s t.  The d e r iv a t io n  p rocedu re  is  m axi­

m iz a t io n  o f  p r o f i t s  g ive n  a c e r ta in  p ro d u c t io n  fu n c t io n  and a demand

CHAPTER V I

P r ic e  E qu a tion

^ E a r l ,  P . ,  I n f l a t i o n  and th e  S t ru c tu re  o f  I n d u s t r ia l  P r ic e s , 
L e x in g to n  Books. 1973.

2Nordhaus, W .D ., "R ecent Development in  P r ic e  D ynam ics ," in  th e  
E conom etrics  o f  P r ic e  D e te rm in a t io n . C on fe rence , O ctobe r 3 0 -31 , 1970. 
W ash ing ton , D .C ., Sponsored by Board o f  G overnors o f  th e  F e d e ra l Reserve 
System and S o c ia l Research C o u n c il.



fu n c t io n .  I f  c o n s ta n t re tu rn s  to  s c a le  a re  assumed in  th e  p ro d u c t io n  

fu n c t io n ,  th e  p r ic e  o f  a p ro d u c t is  a fu n c t io n  o f  i t s  in p u t  p r ic e s .

As m entioned  b e fo re ,  Nordhaus has la b o r ,  c a p i t a l ,  and m a te r ia ls  as 

in p u ts .  In  a d d it io n  to  these  c o s t v a r ia b le s ,  some measures o f  excess 

demand e n te r  p r ic e  e q u a tio n s . In  u su a l e m p ir ic a l s tu d ie s ,^ - th e  r o le  

o f  excess demand measure is  to  de te rm ine  th e  m ark-up o f  p r ic e  o ve r 

u n i t  la b o r  c o s t.

The b a s ic  ide a  o f  th e  p r ic e  fo rm u la t io n  o f  t h i s  d is s e r ta t io n  is  

based on o p t im a l p r ic in g  th e o ry ,  and th a t  th e o ry  w i l l  be deve loped 

w i t h in  th e  in p u t -o u tp u t  fram ew ork. The p r ic e  e q u a tio n  fo rm u la t io n  

c o n s is ts  o f  fo u r  s ta g e s :

1 . The norm a l u n i t  la b o r  c o s t is  c a lc u la te d  u s in g  th e  wage ra te  

and th e  s te a d y -s ta te  p r o d u c t iv i t y .

2 . The m ark-up on th e  norm a l u n i t  la b o r  c o s t ( fro m  Step 1) is  

de te rm ine d  by th e  e s tim a te d  b e h a v io ra l e q u a tio n  in  w h ich  th e  

m ark-up  r a t io  is  re la te d  to  some demand, o r  c a p a c ity  u t i l i ­

z a t io n  measure.

3. The e q u i l ib r iu m  p r ic e  is  c a lc u la te d  u s in g  the  m arked-up 

norm a l u n i t  la b o r  c o s ts  (fro m  S teps 1 and 2) and th e  in p u t -  

o u tp u t ta b le .

^■See th e  O .B .E . m ode l. H ir s c h ,  A .A . " P r ic e  S im u la tio n s  W ith  
th e  O .B .E . E conom etric  M o d e l,"  in  th e  E conom e trics  o f  P r ic e  D e te r­
m in a t io n . ed. by 0 . E c k s te in .
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4. The a c tu a l p r ic e  is  c a lc u la te d  by a b e h a v io ra l e q u a tio n  in  

w h ich  th e  e q u i l ib r iu m  p r ic e  (fro m  Step 3 ) ,  th e  la gged  p r ic e ,  

and th e  fo r e ig n  p r ic e  a re  e x p la n a to ry  v a r ia b le s .

Now th e  p r ic e  d e te rm in a t io n  p rocedu re  w i l l  be d e s c r ib e d  s tep  

by s te p .

Step 1. Norm al U n it  Labor Costs

The f i r s t  s tage  s ta r t s  by d e f in in g  th e  u n i t  la b o r  c o s t as 

f o l lo w s :
W. • E.

(1 ) ULC. = J !-------1

where

ULC « la b o r  c o s t p e r u n i t  o f  o u tp u t o f  th e  j th  in d u s try  
j

Wj = nom ina l wage p e r h ou r o f  the  j t h  in d u s t r y .

Qj = o u tp u t in  c o n s ta n t p r ic e s  o f  the  in d u s t r y .

E j = manhours in  th e  in d u s t r y .

As we can see in  ( 1 ) ,  th e  u n i t  la b o r  c o s t can be decomposed in to  two 

fa c to r s ,  th e  wage p e r h o u r and th e  r e c ip ic a l  o f  th e  average  la b o r  

p r o d u c t iv i t y ,  w h ich  is  th e  la b o r  re q u ire m e n t p e r u n i t  o u tp u t .

Normal u n i t  la b o r  c o s t i s  u t i l i z e d  in s te a d  o f  a c tu a l u n i t  ' 

la b o r  c o s t ,  f o r  i t  has been found  th a t  th e  perm anent, n o t t r a n s i t o r y
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p r o d u c t iv i t y  movement, is  im p o rta n t in  p r ic e  d e te rm in a tio n .^ "  The

reason to  use th e  norm al u n i t  la b o r  c o s t i s  th a t  f irm s  s e t p r ic e s  

p r im a r i ly  by fo c u s in g  on s te a d y -s ta te  o r  e q u i l ib r iu m  u n i t  la b o r  

c o s ts  r a th e r  than  on a c tu a l u n i t  la b o r  c o s ts  because th e  c o s ts  o f  

chang ing  p r ic e s  in  response to  t r a n s i t o r y  s h i f t s  in  la b o r  c o s t a re  

to o  h ig h .  F irm s do n o t h i r e  o r  f i r e  la b o re rs  in s ta n ta n e o u s ly  when­

e ve r demand r is e s  o r  f a l l s .  T h e re fo re , we have to  d is t in g u is h  between 

th e  a c tu a l p r o d u c t iv i t y  and th e  no rm a l o r  e q u i l ib r iu m  p r o d u c t iv i t y .  

T h is  d i s t in c t i o n  was a lre a d y  made in  th e  la b o r  re q u ire m e n t c h a p te r .

I t  i s  assumed th a t  changes in  wages a re  co n s id e re d  by p roduce rs  to  

be perm anent, and the se  e n te r  im m e d ia te ly  in to  norm a l u n i t  la b o r  

c o s t .  We d e f in e  th e  norm a l u n i t  la b o r  c o s t ,

/ E. ;
( ~  i I s s im p ly  th e  e q u i l ib r iu m  v a lu e  o f  la b o r  re q u ire m e n t 

j
w h ich  was d e r iv e d  from  th e  C .E .S . p ro d u c t io n  fu n c t io n  in  C hapte r IV .

^ S c h u ltz e ,  C .L . and J .L .  T y ro n . " P r ic e  and W ages," in  J .  S. 
D u esenbe rry , G .4Fromm, L .R . K le in ,  and E. Kuh. e d s .,  The B ro ok ing s  
Q u a r te r ly  E conom etric  Model o f  th e  U n ite d  S ta te s . Amsterdam, l io r th -  
H o lla n d , 1965; and Kuh, E . , and R .L . Schm alensee, "An In t r o d u c t io n  
to  A p p lie d  M acroeconom ics. Amsterdam, N o r th -H o lla n d , 1973. pp. 137-151.

(2 ) ULC? = W. 
3 3

where



U sing  t h i s  e q u i l ib r iu m  la b o r  re q u ire m e n t, we can e xc lude  s h o r t  run  

v a r ia t io n s  in  u n i t  la b o r  c o s t due to  th e  f a i l u r e  o f  employment to  

a d ju s t  to  v a r io u s  changes in  m arket c o n d it io n s .  M oving averages 

o f  p a s t va lu e s  o f  a c tu a l u n i t  la b o r  c o s t have been used in  o th e r  

s tu d ie s  as a p ro xy  f o r  th e  norm a l u n i t  la b o r  c o s t.  But Kuh found 

th a t  th e  moving average o f  th e  a c tu a l u n i t  la b o r  c o s t was i n f e r i o r  

to  th e  norm a l u n i t  la b o r  c o s t o b ta in e d  by u s in g  s teady  s ta te  la b o r  

re q u irem en t.^ - As Kuh d id ,  we can c a lc u la te  th e  h is t o r i c a l  e q u il ib r iu m  

la b o r  re q u ire m e n t. N o t ic in g  th a t  e q u a tio n  (9 ) in  C hapte r IV  has th e  

c u r re n t  v a lu e  o f  la b o r  re q u irm e n t and th e  la gged  v a lu e  o f  t h is  v a r i ­

a b le ,  we can s o lv e  f o r  th e  s teady  s ta te  la b o r  re q u ire m e n t as a fu n c t io n  

o f  th e  o th e r  v a r ia b le s .  For conven ience , we re p e a t e q u a tio n  (S) in  

C hapte r IV .

a lo g  (^ )  + J j i j .  a io g  (~ )  -  ( l  -  y ) a lo g  ( ^ ) _ 1

= C’ -  b ( lo g  ( | )  +  lo g  ($ ) -  (1 -  y) lo g

Step 2. M ark-ups on Normal Labo r Cost

The second s te p  i s  to  d e te rm in e  th e  u n i t  v a lu e  added in d e x  

u s in g  th e  norm a l u n i t  la b o r  c o s t  and th e  m ark-up  r a t io s .  I f  we 

have a Cobb-Douglas p ro d u c t io n  fu n c t io n ,  wage and p r o f i t  shares in

^Kuh, E . ,  and Schmalensee, R .L . , An In t r o d u c t io n  to  A p p lie d  
M acroeconom ics. Amsterdam, N o r th -H o lla n d , 197J . pp. 137-151.
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v a lu e  added a re  c o n s ta n t o ve r t im e . In  th a t  case, s im p le  c o n s ta n t 

m ark-up r a t io  can be a p p lie d  o v e r t im e . However, the  h is t o r i c a l  

e v idence  does n o t s u p p o rt th e  lo n g  run  co ns tancy  o f  wage and p r o f i t

r a t io s ,  th e  h i s t o r i c a l  m ark-up s e r ie s  were c a lc u la te d .  The h is t o r i c a l  

m ark-up r a t io s  a re  th e  r a t io s  o f  th e  u n i t  v a lu e  added w h ich  were 

o b ta in e d  u s in g  h is t o r i c a l  v a lu e  o f  o u tp u t and I/O  c o e f f ic ie n t s  to  

th e  la b o r  com pensation  p e r o u tp u t .  Most o f  th e  s e c to rs  r e je c t  th e  

co n s ta n cy  o f  th e  m ark-up r a t io .

In  th e  s tu d ie s  o f  th e  GNP d e f la t o r  d e te rm in a t io n ,  demand 

measures a re  in c lu d e d  in  th e  e q u a tio n  w ith  o th e r  c o s t v a r ia b le s .  I t  

i s  g e n e ra lly  assumed th a t  th e  m ark-up o ve r c o s t i s  in f lu e n c e d  by th e  

r a t io  o f  o u tp u t to  c a p a c ity ,  a r e la t io n  w h ich  shows demand p re s s u re  

in  th e  m a rke t. T h e re fo re , we fo rm u la te  th e  e q u a tio n  o f  th e  u n i t  

v a lu e  added as fo l lo w s :

s h a re .^  Fo r th e  e m p ir ic a l t e s ts  o f  th e  cons tancy  o f  th e  m ark-up

(4 ) UVAt
a* • ULCN u t

(5 ) a t  = ac +  a . Qt

* t - l

where

UVAt  = u n i t  v a lu e  added in  c u r re n t  p r ic e s

^"The ev idences  a re  found  in  1960-1965—1970 In p u t-O u tp u t T a b le s , 
p u b lis h e d  by  th e  Government o f  Japan, 1975.



= c a p i ta l  s to c k , 

t  = t im e  t re n d .  

a t  = m ark-up r a t io  o ve r u n i t  la b o r  c o s t.

£
= expected pe rcen tage  change o f  o u tp u t w h ich  is  d e fin e d  by 

a w e igh ted  average o f  th e  p re v io u s  y e a rs ’ o u tp u t changes. 

More fo r m a l ly ,

00

A Q? = (1 -X ) Z X1 & O 
1 i_ i

A_ s tands  f o r  pe rcen tag e  change. The w e ig h ts  a re  de­

c l in in g  g e o m e tr ic a lly  o ve r t im e .

= expected o u tp u t a t  t im e  t  w h ich  is  equa l to  Qt  ^ + 1)

The r a t io  o f  th e  expected o u tp u t to  th e  c a p i ta l  s to c k  o f  th e  

p re v io u s  y e a r i s  used as a measure o f  c a p a c ity  u t i l i z a t i o n ,  o r  o f  

demand p re s s u re . A ls o ,  the  expected  pe rcen tage  g row th  r a te  o f  o u tp u t 

i s  a ls o  in c lu d e d  as a p ro xy  f o r  th e  demand p re ssu re  o f  th e  m a rke t.

The c u r re n t  o u tp u t - c a p i ta l  r a t i o ,  o r  th e  pe rcen tag e  change o f  c u r re n t  

o u tp u t c o u ld  be b e t te r  demand m easures, because th e y  can re p re s e n t 

s h o r t  ru n  v a r ia t io n s  in  th e  p r ic e  e q u a tio n . The s im u lta n e ity  p roblem  

between p r ic e  and o u tp u t in  th e  model p re v e n ts  us from  u s in g  th e se . 

However, th e  m o d if ie d  o u tp u t - c a p i ta l  r a t io  and th e  expected  o u tp u t 

change co u ld  se rve  in  t h i s  model because t h i s  model i s  designed to  

e x p la in  lo n g - te rm  o r m edium -term  economic v a r ia t io n s .

A ls o  th e re  i s  a d i f f i c u l t y  in  u s in g  th e  c u r re n t  o u tp u t in  th e  

p r ic e  e q u a tio n  because i t  canno t be id e n t i f ie d  as a demand e f fe c t  o r  

as a s u p p ly  e f f e c t ,  e s p e c ia l ly  in  an annua l m ode l. I t  m ig h t be
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b e t te r  to  p r o je c t  th e  demand based on th e  p re v io u s  y e a r ’ s o u tp u t 

r a th e r  tha n  to  use th e  c u r re n t  o u tp u t as a demand m easure.

We expec t th a t  Ap® co u ld  p ic k  up th e  lo n g  run  demand tre n d  

and th a t  Q^/&t  ^ co u ld  re p re s e n t th e  d e s ire d  c a p a c ity  u t i l i z a t i o n  

r a te ,  o r  d e s ire d  o u tp u t - c a p i ta l  r a t io .  C e r ta in ly ,  th e se  m o d if ie d  

v a r ia b le s  cannot e x p la in  th e  e f f e c t  o f  th e  s h o r t  run  demand p re s s u re , 

b u t we hope th a t  th e y  can e x p la in  th e  lo n g  run  v a r ia t io n s  o f  th e  

m ark-up  r a t io s .  The t im e  tre n d  is  in c lu d e d  to  p ic k  up th e  s y s te m a tic  

p r o d u c t iv i t y  change o r  p ro d u c t m ix  change. We expect p o s i t iv e  s ig n s  

on th e  c o e f f ic ie n t s  o f  th e  expected  o u tp u t and th e  expected change 

o f  o u tp u t .  The s ig n  on th e  t im e  tre n d  can be p o s i t iv e  o r  n e g a tiv e .

Step 3. The E q u il ib r iu m  P r ic e s .

So f a r ,  we have th e  u n i t  v a lu e  added. The p r ic e s  we need in  

t h i s  I/O  fo r e c a s t in g  model a re  th e  p r ic e s  o f  o u tp u t ,  n o t o f  v a lu e  

added. The v a lu e  added p r ic e  can be c o n ve rte d  in to  o u tp u t p r ic e  

u s in g  in p u t -o u tp u t  r e la t io n s .  O u tpu t p r ic e  is  n o th in g  b u t u n i t  

v a lu e  added p lu s  in p u t  m a te r ia l c o s ts .  The in p u t  p r ic e s  w h ich  f irm s  

pay f o r  th e  m a te r ia ls  a re  th e  a c tu a l p r ic e  p r e v a i l in g  in  th e  m a rke t. 

A ls o ,  a la rg e  p a r t  o f  th e  m a te r ia ls  used in  Japan a re  im p o rte d . 

T h e re fo re , th e  e q u i l ib r iu m  p r ic e  o f  o u tp u t i s  d e fin e d  as fo l lo w s :

( 6 )  P ® =  I  a (m , P ?  +  (1  -  a , )  P * )  +  a i  • U Lc”  
J i i j J J J J j  J

where

P? = c a lc u la te d  e q u i l ib r iu m  p r ic e



PY = w o rld  p r ic e
3

P j = a c tu a l dom estic  p r ic e

mj = im p o rt-u s e  le v e l  r a t io

The in p u t  p r ic e s  in s e r te d  in  e q u a tio n  (6 ) i s  a w e igh ted  average o f  

th e  a c tu a l p r ic e s  and th e  w o rld  p r ic e s .  As th e  w e ig h t we use th e  

im p o rt r a t io  to  dom estic  use.

The p r ic e  v e c to r  we g e t fro m  (6 ) i s  th e  e q u il ib r iu m  p r ic e  

v e c to r  because i t  i s  th e  dua l o f  th e  I/O  s o lu t io n ,  and i t  i s  d e r iv e d  

from  th e  norm a l u n i t  la b o r  c o s t.

By r e la t io n  (6 ) ,  N ordhaus1 o p t im a l p r ic in g  c o n d it io n s  can be 

f u l l y  s a t i s f ie d .  The e q u i l ib r iu m  p r ic e  is  ju s t  a fu n c t io n  o f  a l l  

in p u t  p r ic e s .  A ls o ,  t h i s  fo rm u la t io n  is  c o n s is te n t  w ith  th e  p r ic e  

fo rm u la t io n  o f  E c k s te in  and W yss,^ who in c lu d e  la b o r ,  m a te r ia l ,  and 

c a p i ta l  c o s ts  in  t h e i r  e q u a tio n  and expect th a t  th e  c o e f f ic ie n ts  

a re  c lo s e  to  th e  in p u t -o u tp u t  c o e f f ic ie n ts  f o r  tho se  in p u ts .

S tep 4 . A c tu a l P r ic e  A d ju s te d  to  E q u il ib r iu m  P r ic e

The la s t  s tag e  o f  th e  p r ic e  fo rm u la t io n  i s  to  p r e d ic t  th e  

a c tu a l p r ic e  s e r ie s  from  th e  e q u i l ib r iu m  p r ic e  th ro u g h  a b e h a v io ra l

68

^ E c k s te in ,  0 . and D. Wyss. In d u s t r y  P r ic e  E q u a tio n s  in  Econo­
m e tr ic s  o f  P r ic e  D e te rm in a tio n . « pp 133-165 . C on fe rence . O ctober 3 0 -31 , 
1970. W ash ington, D .C ., Sponsored by Board o f  G overnors o f  th e  F e d e ra l 
Reserve System and th e  S o c ia l S c ience  Research C o u n c il.
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e q u a tio n . The o u tp u t p r ic e s  w h ich  e x is t  as d a ta  a re  n o t th e  e q u il ib r iu m  

p r ic e s .  Due to  v a r io u s  re a son s , such as m o n o p o lis t ic  pow er, and co s t 

o f  a d ju s tm e n ts , a c tu a l p r ic e s  a d ju s t  to  e q u i l ib r iu m  p r ic e  s lo w ly .  In  

o rd e r  to  c o n s id e r th e  a d ju s tm e n t p ro ce d u re , we fo rm u la te  a b e h a v io ra l 

r e la t io n  between th e  a c tu a l and th e  e q u i l ib r iu m  p r ic e s .  Owing to  th e  

s m a ll number o f  o b s e rv a t io n s ,  we use th e  Koyck ty p e  la g  scheme. T h is  

la g  system  is  a c c e p ta b le  because i t  is  g e n e ra lly  b e lie v e d  th a t  th e  

c u r re n t  e q u i l ib r iu m  p r ic e  has th e  la r g e s t  im pact on th e  a c tu a l p r ic e  

and th a t  th e  la g  w e ig h ts  o f  p a s t yea rs  sh o u ld  be go ing  down. The 

a c tu a l p r ic e  a d ju s tm e n t e q u a tio n  i s :

(7 ) Pa = C + V I f  + (1 - V  ) P® „  . j t  o j t  J t - 1

where

y = speed o f  a d ju s tm e n t 

E q u a tio n  (7 ) in v e s t ig a te s  how th e  a c tu a l p r ic e  is  r e la te d  to  th e  

e q u i l ib r iu m  p r ic e  and th e  lagged  p r ic e . *

The p r ic e  model is  n o t com ple ted  w ith  e qu a tin o n s  ( 5 ) ,  ( 6 ) ,  and

( 7 ) ,  f o r  th e se  e q u a tio n s  do n o t e x p la in  w e l l  th e  p r ic e  o f  com m od ities , 

a la rg e  p ro p o r t io n  o f  w h ich  i s  im p o rte d , such as p e tro le u m  and iro n

*A  s im i la r  ty p e  o f  re g re s s io n  was done in  th e  B ro o k in g s  model 
and FED-MIT-PENN m ode l. See F is h e r ,  F .M ., L .R . K le in ,  and Y. S h in k a i.  
" P r ic e  and O u tpu t A g g re g a tio n  in  th e  B ro ok ing s  E conom etric  M o d e l,"  
in  E conom etric  Model o f  th e  U .S . e d s . ,  by D uesenberry , J .D . ,  G. Fromn, 
L .R . K le in ,  and E. Kuh. Amsterdam, N o r th -H o lla n d . 1965

A ls o ,  see Hymans, S .H ., "P r ic e  and P r ic e  B e h a v io r in  Three U .S . 
E conom e tric  M o d e l’ s , in  E conom etrics  o f  P r ic e  D e te rm in a t io n , pp 309-324.
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o re .  In  these  e q u a tio n s  th e  im p o rt p r ic e s  o f  the se  goods can a f fe c t  

th e  p r ic e s  o f  th e  o th e r  com m odities b u t n o t i t s  own dom estic  p r ic e s .  

For exam ple, a lth o u g h  Japan produces o n ly  one p e rce n t o f  i t s  p e tro leum  

consum ption  th e  e q u a tio n s  p ro v id e  no way f o r  th e  fo r e ig n  p r ic e  o f  th e  

p e tro le u m  to  d i r e c t l y  in f lu e n c e  th e  dom estic  p r ic e .  A c tu a l ly ,  o f  

co u rs e , th e  p r ic e  o f  th e  p e tro le u m  in  th e  dom estic  m arke t fo l lo w s  

th e  im p o rte d  p r ic e s .  In  o rd e r to  c o n s id e r t h i s  p o in t ,  we in c lu d e  

w o r ld  p r ic e  as an e x p la n a to ry  v a r ia b le  in  e q u a tio n  (7 ) f o r  th e  com­

m o d it ie s  w h ich  have r e la t i v e l y  la rg e  im p o rt sh a re .

Sum m arizing the se  s te p s , we have th e  p r ic e  m odel,

(8 )  = I  a ..  (mj P "t  +  (1 -  y  Pja t ) +  «J t  D LC ^

Qe
(9 ) o = ^  +  C2 XJ t  +  C3 AQJt  +  C4 t

J t  Kj  t - 1

do)  p; t  = cQ + V l  P* t + y2 P*e + ?• t -1

In  e q u a tio n  (1 0 ) ,  we impose r e s t r i c t io n s  th a t  a l l  y *s a re  p o s i t iv e  

and th a t  th e  sum o f  y 's  a re  u n i t y .  These r e s t r ic t io n s  im p ly  th a t  

th e  a c tu a l p r ic e  goes up one p e rc e n t i f  th e  e q u i l ib r iu m  p r ic e  and 

th e  w o r ld  p r ic e  go up one p e rc e n t.

T h is  p r ic e  model sh ou ld  be so lve d  s im u lta n e o u s ly .  I f  we sub­

s t i t u t e  e q u a tio n  (10 ) in to  e q u a tio n  ( 8 ) ,  we can f in d  th a t  th e  e q u i­

l ib r iu m  p r ic e  o f  good depends on th e  e q u i l ib r iu m  p r ic e s  o f  a l l  

o th e r  goods. T h e re fo re , th e  S e id e l p rocedu re  is  employed to  s o lv e  

th e  e q u il ib r iu m  p r ic e s .  A l l  o th e r  v a r ia b le s  in  t h i s  p r ic e  model a re  

p re de te rm in ed  excep t th e  e q u i l ib r iu m  and a c tu a l p r ic e s .  In  th e  f i r s t



i t e r a t i o n ,  we p lu g  th e  p re v io u s  a c tu a l p r ic e s  in to  e q u a tio n  (8 ) to  

speed up th e  convergence. The e q u i l ib r iu m  p r ic e s  o b ta in e d  in  th e  

f i r s t  i t e r a t i o n  w i l l  be used in  e q u a tio n  CIO) to  get th e  new a c tu a l 

p r ic e s .  In  th e  second i t e r a t i o n ,  th e  new a c tu a l p r ic e s  a re  sub­

s t i t u t e d  in to  e q u a tio n  ( 8 ) .  The same p rocedu res  a re  re p ea ted  u n t i l  

th e  new ly  c a lc u la te d  e q u i l ib r iu m  p r ic e s  converge  to  those  o f  th e  

p re v io u s  i t e r a t i o n .  .001 is  used as th e  to le ra n c e  le v e l .

E m p ir ic a l R e s u lts

In  th e  p r ic e  system , e q u a tio n s  (9 ) and (10 ) a re  to  be e s tim a te d  

by re g re s s io n  a n a ly s is .  In  o rd e r  to  e s tim a te  e q u a tio n  ( 9 ) ,  we need 

to  have th e  h is t o r i c a l  s e r ie s  o f  m ark-up  r a t io s .  Because we have th e  

wage r a te  da ta  and th e  la b o r  re q u ire m e n t da ta  o n ly  by tw e n ty  s e c to rs ,  

i t  was dec ided  to  have th e  agg rega ted  m ark-up r a t io  e q u a tio n s  by 

tw e n ty  s e c to r  o rd e r .  A ggregated  v a lu e  added ra te s  p e r u n i t  o u tp u t by 

20 s e c to rs  a re  c a lc u la te d  w ith  th e  c o n s ta n t in p u t -o u tp u t  ta b le .  The 

h is t o r i c a l  m ark-up  r a t io s  a re  made f o r  th e  tw e n ty  s e c to rs  by d iv id in g  

th e  v a lu e  added ra te s  pe r u n i t  o f  o u tp u t by th e  u n i t  la b o r  com pensation 

ra te s  w h ich  a re  o b ta in e d  from  th e  wage da ta  and th e  la b o r  re q u ire m e n t 

d a ta .

The re g re s s io n  r e s u l t s  f o r  e q u a tio n  (9 ) a re  shown in  T a b le  V I -1 .  

The re g re s s io n  was f i r s t  done w ith  a l l  fo u r  independen t v a r ia b le s .  

U n fo r tu n a te ly ,  th e  r e s u l t s  were n o t good a t  a l l .  Some o f  th e  co­

e f f i c i e n t s  had wrong s ig n s  and many o f  them were i n s ig n i f i c a n t .  From 

th e  f i r s t  re g re s s io n  r e s u l t s ,  i t  was re a l iz e d  th a t  th e re  was a s e r io u s  

c o l l i n e a r i t y  p rob lem .
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TABLE V I-1

^  R egress ion  R e s u lts  o f  Markup R a tio  E qua tion

C o e f f ic ie n ts  w ith  t  S t a t is t ic s

In d u s try  Name C onstant Qe/K ( -1 ) A_ Qe Time R2 D.W,

1. A g r ic u ltu r e ,  F o re s try ,  F is h e ry 3.529
(7 .4 8 4 )

1 .182
(1 .4 7 7 )

8.656
(1 .6 9 1 )

.684 2 .66

2. M in ing 2.540
(8 .7 1 1 )

2.371 
( .820)

.079
(3 .9 6 2 )

.742 1 .3 8

3. Foods and Tobacco 3.239
(3 3 .5 1 5 )

1 .000
(1 .0 3 2 )

- .0 8 1
(7 .3 0 1 )

.861 1.21

4. T e x t i le .625
(2 .8 6 3 )

.293
(3 .4 1 2 )

- .0 6 5
(9 .1 7 2 )

.884 1.22

5. Pulp  and Paper 3.703
(23 .404 )

6.176
(4 .4 6 2 )

- .0 1 1
(.8 2 7 )

.750 .97

6. Chemical P roducts 2.012
(6 .9 0 1 )

5.084
(2 .8 5 5 )

- .0 3 2
(2 .6 9 7 )

.552 1 .6 6

7. P rim a ry  M e ta ls 2.261
(4 .2 1 3 )

.055
(.2 0 2 )

- .0 5 6
(3 .7 8 0 )

.565 1 .70

8. M e ta l P roducts .949
(2 .4 1 3 )

.111
(.9 5 3 )

- .0 6 9
(2 .0 1 3 )

.822 1 .53

9. N o n e le c tr ic a l M achinery 1.202
(4 .3 9 3 )

.208
(3 .8 2 2 )

- .0 1 6
(1 .3 5 7 )

.607 1.24

10. E le c t r ic a l  M ach inery 2 .096
(1 9 .9 0 2 )

-.0 2 7
(1 .2 7 0 )

.139 1.69



TABLE V i-1  (C on tinued)
COin

C o e ff ic ie n ts  w ith  t  S t a t i s t i c s

In d u s try  Name C onstant Qe/K ( -1 ) A_ Qe Time R2

11. T ra n s p o r ta t io n  Equipment 2.147
(10 .614)

2.302
(2 .2 6 5 )

- .0 0 9
(.7 3 7 )

.393

12. M is c e lla n e o u s  M a n u fa c tu rin g 1.202
(6 .01 5 )

.198
(2 .0 7 0 )

.003
( .6 9 6 )

.280

13. C o n s tru c t io n 1 .457
(15 .797 )

.020
(2 .68 2 )

.080
(.1 5 0 )

.401

14. E le c t r i c i t y ,  Gas, and W ater 2.520
(2 .5 0 6 )

5 .278
(1 .83 3 )

- .0 3 4
(1 .5 0 0 )

.241

15. W ho lesa le  and R e ta i l  tra d e - .7 2 6
(.6 5 2 )

1 .180
(1 .74 3 )

- .0 5 4
(.9 3 1 )

.640

16. Real E s ta te 12.502
(8 .3 7 0 )

.693
(1 .35 0 )

- .0 3 3
(.0 9 9 )

.722

17. T ra n s p o rt and Communication .655
(1 .74 3 )

.703
(2 .1 9 7 )

- .0 0 7
(1 .4 4 3 )

.531

18. F inance  and Insu ra n ce 3.190
(51 .843 )

- .0 1 1
( .8 4 0 )

.066

19. O the r S e rv ic e s 1 .633
(7 1 .4 0 5 )

- .0 0 5
(1 .3 1 0 )

.135

D.W.

2.09

2 .49

1 .63

1 .46

.75

2.10 

1.70  

2 .36  

1 .18
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T h e re fo re , s te p w ise  re g re s s io n s  were done to  choose th e  b e s t 

co m b in a tio n  o f  th e  independent v a r ia b le s  f o r  each s e c to r .  S ign  o f  

th e  c o e f f i c ie n t ,  R2 , and t  s t a t i s t i c s  a re  th e  c r i t e r i a  used to  choose 

th e  b e s t e q u a tio n . G e n e ra lly ,  th e  d e s ire d  o u tp u t - c a p i ta l  r a t io s  is  

more s ig n i f ic a n t  than  th e  expected  o u tp u t change. T h is  m ig h t suggest 

t h a t ,  in  t h is  lo n g  ru n  m ode l, th e  o u tp u t change m ig h t n o t be a good 

measure f o r  demand p re s s u re . The s ig n i f ic a n t  c o e f f ic ie n ts  on th e  

o u tp u t - c a p i ta l  r a t io  make more sense from  th e  m icroeconom ic p o in t  

o f  v ie w . As the  o u tp u t - c a p i ta l  r a t io  in c re a s e s , m a rg in a l c o s t r is e s .  

A ls o ,  when u t i l i z a t i o n  ra te s  a re  h ig h , in c re a s e s  in  demand can le a d  

to  s u p p ly  b o t t le n e c k s ,  thus r a is in g  p r ic e s .  The t im e  tre n d  is  an 

im p o r ta n t v a r ia b le  in  some s e c to rs ,  a f a c t  w h ich  m ig h t suggest th e  

e x is te n c e  o f  te c h n o lo g ic a l change and p ro d u c t-m ix  change. E le c t r ic a l  

m a ch in e ry , F inance  and in s u ra n c e , and O the r s e rv ic e s  show bad r e s u l t s  

o f  re g re s s io n .  The o u tp u t - c a p i ta l  r a t io  and r a te  o f  o u tp u t change 

had wrong s ig n s . Fo r these  s e c to rs ,  o n ly  th e  t im e  tre n d  is  in c lu d e d  

in  th e  re g re s s io n .  The f i t s  o f  th e  re g re s s io n  were n o t bad excep t 

f o r  th e  th re e  s e c to rs .  For a few  s e c to rs ,  a u to c o r re la t io n  is  a 

s e r io u s  p rob lem . The RHO-adjustm ent method is  employed in  fo r e c a s t in g .

B e fo re  we e s tim a te  e q u a tio n  (1 0 ) ,  we must have an e q u i l ib r iu m  

p r ic e  s e r ie s .  In  o rd e r  to  c a lc u la te  th e  e q u i l ib r iu m  p r ic e s ,  we need 

to  know th e  m a te r ia l c o s ts ,  and th e  norm a l u n i t  la b o r  c o s ts .  The 

norm a l u n i t  la b o r  c o s t can be found  by u s in g  th e  wage r a te  p e r manhour



and th e  e q u i l ib r iu m  la b o r  re q u ire m e n t p e r u n i t  o f  o u tp u t.^ " As is  

m en tioned  above, th e  wage r a te  da ta  and la b o r  re q u irm e n t da ta  a re  

a v a i la b le  o n ly  by tw e n ty  s e c to rs .  To c a lc u la te  th e  e q u i l ib r iu m  

p r ic e s  f o r  156 s e c to rs ,  we assume th a t  each in d u s t r y  w i t h in  each o f  

th e  tw e n ty  s e c to rs  has th e  same v a r ia t io n  in  wage r a te  and p r o d u c t iv i t y  

o ve r t im e  b u t th e  le v e l  o f  those  can be d i f f e r e n t .  I f  we m u l t ip ly  

e q u i l ib r iu m  la b o r  re q u ire m e n t (EOQ*) by th e  wage ra te  we ge t th e  la b o r  

com pensation  r a te  p e r u n i t  o u tp u t .  A ls o ,  i f  we m u l t ip ly  th e  c a lc u la te d  

u n i t  la b o r  com pensation  r a te  by th e  m ark-up  r a t io s  we w i l l  ge t th e  

r a te  o f  v a lu e  added p e r u n i t  o f  o u tp u t .  N o t ic in g  th a t  we a re  u s in g  

th e  I/O  ta b le  w h ich  is  based on 1970 p r ic e s ,  we can expect th a t  th e  

v a lu e  added pe r u n i t  o f  o u tp u t in  1970, w i l l  be s im p ly  1 m inus th e  

column sum o f  th e  I/O  m a t r ix .  I f  th e  assum ption  o f  th e  same p roduc­

t i v i t y  w i t h in  each in d u s t r y  c a te g o ry  is  r i g h t ,  th e  v a lu e  added ra te

sh ou ld  be c lo s e  to  1 -  I  a . As e xpec ted , some s e c to rs ,  by th e  156
i  i j

c la s s i f i c a t io n ,  w h ich  a re  v e ry  homogenous w i th in  an in d u s t r y  c a te g o ry  

by  th e  tw e n ty  s e c to r  c la s s i f i c a t io n  have v e ry  s im i la r  v a lu e  added ra te s .

In  an a lg e b ra ic  fo rm , we can g e t th e  no rm a l u n i t  la b o r  co s t s e r ie s  

as fo l lo w s :

For th e  a g r ic u l t u r a l  s e c to r  and o th e r  s e rv ic e s  we have wage 
r a te  p e r m onth. We do n o t have th e  in fo rm a t io n  about manhours f o r  
th e s e  s e c to rs .  B ut i f  we use th e  man-month re q u ire m e n t pe r u n i t  o f  
o u tp u t ,  we g e t th e  same u n i t  la b o r  c o s t.



where

j  = 1 .....................  156.

j d = 20 o rd e r s e c to r  in  w h ich  s e c to r  j  i s  a p a r t .

V .^  = norm al u n i t  la b o r  c o s t o f  s e c to r  i  by 156 c la s s i f ic a t io nJ t  J J

a t tim e  t .

i dL“  = e q u i l ib r iu m  la b o r  re q u ire m e n t o f  th e  20 o rd e r s e c to r  in  

w n ich  s e c to r  j  i s  a p a r t .

= wage o f  th e  20 o rd e r  s e c to r  in  w h ich  s e c to r  j  is  a p a r t .
t

When we c a lc u la te  th e  u n i t  v a lu e  added, we a ls o  assume th a t  the  mark­

up r a t io s  o f  th e  in d u s t r ie s  o f  156 s e c to r  o rd e r w h ich  be long  to  th e  

same in d u s t r y  o f  tw e n ty  s e c to r  o rd e r  have th e  same v a r ia t io n s  ove r 

t im e .

The m a te r ia l c o s ts  a re  g o tte n  u s in g  th e  a c tu a l p r ic e  s e r ie s ,  

th e  w o r ld  p r ic e s ,  and th e  in p u t -o u tp u t  ta b le .  The w o r ld  p r ic e  s e r ie s  

a re  a v a i la b le  from  th e  In te r n a t io n a l  Trade M odel. Because o n ly  one 

A m a tr ix  o f  th e  base ye a r is  a v a i la b le ,  we use th e  c o n s ta n t in p u t -  

o u tp u t ta b le  in  e q u i l ib r iu m  p r ic e  c a lc u la t io n .  However, we a re  

a lm ost c e r ta in  th a t  th e  in p u t -o u tp u t  c o e f f ic ie n ts  a re  chang ing  o ve r 

t im e . The b ia s  caused by assum ing co n s ta n t in p u t -o u tp u t  c o e f f ic ie n ts  

c o u ld  be co n s id e re d  in  th e  b e h a v io ra l e q u a tio n .

The e q u i l ib r iu m  p r ic e  s e r ie s  show much v a r ia t io n  in  d i f f e r e n t  

s e c to rs .  For exam ple, d e s p ite  th e  e x p e c ta t io n  o f  a r i s i n g  p r ic e  t re n d ,
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some m in in g  s e c to rs  have a downward t re n d . The downward tre n d  in  

m in in g  s e c to r  p r ic e s  a c tu a l ly  happened because o f  th e  ra p id  f a l l  in  

th e  la b o r  re q u ire m e n t r a te ,  even though th e  nom ina l wage r a te  had 

in c re a s e d .

The e q u i l ib r iu m  p r ic e  s e r ie s  is  expected to  be c lo s e r  to  th e  

a c tu a l p r ic e  s e r ie s  f o r  th e  more c o m p e t it iv e  in d u s t r ie s .  In  th e  

most c o m p e t it iv e  in d u s t r ie s  th e  e q u i l ib r iu m  p r ic e  shou ld  dom inate 

th e  a c tu a l p r ic e  a d ju s tm e n t, s in c e  th e  in d u s t r y  sh o u ld  n o t be a b le  

to  move away from  th e  e q u i l ib r iu m  p r ic e  f o r  any s u b s ta n t ia l  p e r io d  

o f  t im e . As th e  in d u s t r y  becomes le s s  c o m p e t it iv e ,  th e  im p o rta nce  

o f  e q u i l ib r iu m  p r ic e  sh ou ld  decrease and a d ju s tm e n t becomes s lo w e r 

and more u n c e r ta in .  T h is  e x p e c ta t io n  tu rn e d  o u t to  be c o r r e c t ,  

because th e  e q u i l ib r iu m  p r ic e  s e r ie s  in  th e  a g r ic u l t u r a l  s e c to rs  

and in  some o th e r  c o m p e t it iv e  in d u s t r ie s  a re  v e ry  c lo s e  to  th e  

a c tu a l p r ic e  s e r ie s .

The e s t im a tio n  o f  e q u a tio n  (10 ) was c a r r ie d  o u t a f t e r  we g o t 

th e  e q u i l ib r iu m  p r ic e .  The id e a  b eh in d  t h i s  re g re s s io n  is  to  f in d  

th e  e m p ir ic a l r e la t io n s h ip  th a t  was supposed to  e x is t  between th e  

observed  p r ic e s  on th e  one hand and th e  computed p r ic e s  and th e  

la g ge d  v a lu e s  o f  th e  observed  p r ic e s  on th e  o th e r .  We hope th a t  th e  

b ia s  in  th e  e q u i l ib r iu m  p r ic e  c a lc u la t io n  due to  th e  use o f  c o n s ta n t 

in p u t -o u tp u t  c o e f f ic ie n t  can be c o r re c te d  th ro u g h  th e  re g re s s io n  

e q u a tio n . I f  th e re  e x is t  a s t r u c t u r a l  change o v e r t im e  o f  th e  in p u t -  

o u tp u t c o e f f ic ie n t s ,  i t  c o u ld  be p ic k e d  up by th e  r e la t io n  between
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th e  observed p r ic e s  and th e  computed p r ic e s .^ "

In  e q u a tio n  (1 0 ) ,  the  sum o f  th e  c o e f f ic ie n ts ,  excep t th e  

co n s ta n t te rm , is  u n i ty .  A ls o , a l l  o f  those  c o e f f ic ie n ts  shou ld  

be n o n -n e g a tiv e . In  o rd e r  to  s a t i s f y  th e  c o n s t ra in t  th a t  th e  sum 

o f  th e  c o e f f ic ie n ts  is  u n i t y ,  we use r e s t r ic t e d  l in e a r  re g re s s io n .

A co n s ta n t te rm  is  in c lu d e d  in  e q u a tio n  (10) because i t  cou ld  

p re ve n t th e  p re d ic te d  p r ic e  from  b e ing  u n d e re s tim a te d . The p r ic e  

tends  to  be r i s in g  o ve r t im e . T h e re fo re , i f  we c o n s tra in  th e  sum o f  

th e  c o e f f ic ie n t  to  u n i t y ,  th e  p re d ic te d  p r ic e ,  w h ich  i s  a c tu a l ly  a 

w e ig h te d  average o f  th e  e q u i l ib r iu m  p r ic e  and th e  lagged  a c tu a l p r ic e ,  

can be a lw ays u n d e re s tim a te d  because th e  lagged  p r ic e  is  u s u a lly  lo w e r 

tha n  th e  c u r re n t  p r ic e .  However, we expect th e  co n s ta n t te rm  to  be 

s m a ll.

The re g re s s io n  r e s u l t s  o f  th e  e q u a tio n  (10) is  shown in  

T a b le  V I -2 .  As expec ted , th e  c o n s ta n t term s a re  s m a ll and g e n e ra lly  

in s ig n i f i c a n t .  The c o e f f ic ie n ts  on th e  e q u i l ib r iu m  p r ic e  and th e  

lagged  p r ic e  a re  p o s i t iv e  excep t a few s e c to rs .  I f  th e  s ig n  o f  th e  

c o e f f ic ie n t  on th e  lagged  p r ic e  is  n e g a tiv e , we assume th a t  th e  p r ic e  

o f  th e  s e c to r  a d ju s ts  r a p id ly  so th a t  th e  a c tu a l p r ic e  sh ou ld  be equa l to  

th e  e q u i l ib r iu m  p r ic e .  Tne n e g a tiv e  c o e f f ic ie n t  o f  th e  e q u i l ib r iu m  p r ic e ,

The same p r ic e  a u to re g re s s io n  is  done in  th e  B ro o k in g s  model 
f o r  th e  same re a son . F is h e r ,  F .M ., L .R . K le in ,  and Y. S h in k a i.  "P r ic e  
and O utpur A g g re g a t io n ,"  in  E conom etric  Model o f  th e  U n ite d  S ta te s , eds. 
by J .S . D uesenberry , e t a l .  Amsterdam, N o r th -H o lla n d , 1965.

2
Jo h n s to n , J .  E conom etric  M ethod, Second e d i t io n .  McGraw H i l l  

New Y o rk . 1972. pp 155.
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w h ich  was a c tu a l ly  shown up in  few s e c to rs ,  i s  n o t t h e o r e t ic a l ly  

in te r p r e ta b le .  However, we assume th a t  th o se  s e c to rs  have v e ry  s low  

speed o f  a d jus tm e n t o f  a c tu a l p r ic e  to  e q u i l ib r iu m  p r ic e .  We a r b i ­

t r a r i l y  a s s ig n  0 .1  as th e  speed o f  a d ju s tm e n t to  tho se  s e c to rs .

As we e xpe c ted , th e  e q u i l ib r iu m  p r ic e  has la r g e r  w e ig h t in  

d e te rm in in g  th e  a c tu a l p r ic e  than  th e  la gged  p r ic e  f o r  c o m p e t it iv e  

in d u s t r ie s .  Food in d u s t r ie s  and some t e x t i l e  and l i g h t  m ach ine ry  

in d u s t r ie s  a d ju s t  r a p id ly ;  some heavy m ach ine ry  in d u s t r ie s  and p u b lic  

u t i l i t y  in d u s t r ie s ,  w h ich  a re  more o r  le s s  m o n o p o lis t ic ,  a d ju s t  v e ry  

s lo w ly .  B ut th e  t h e o r e t ic a l  e x p e c ta t io n  d id  n o t tu r n  o u t to  be r ig h t  

f o r  a l l  s e c to rs .  Namely, some fo o d  in d u s t r ie s  l i k e  Bakery p ro d u c ts  

and Beverages a d ju s t  v e ry  s lo w ly .  The w o r ld  p r ic e  was in c lu d e d  in  

th e  re g re s s io n  as an independen t v a r ia b le  f o r  th e  s e c to rs  whose 

im p o rt-u s e  r a t io  is  g re a te r  than  0 .2 .  G e n e ra lly ,  th e  f i t  o f  re g re s s io n  

i s  good. A few s e c to rs  have v e ry  lo w  R , b u t th e  a b s o lu te  pe rcen tage  

e r ro rs  o f  th o se  s e c to rs  a re  n o t  v e ry  la rg e .  G e n e ra lly ,  th e  c o e f f ic ie n ts  

o f  e q u i l ib r iu m  p r ic e s  a re  s t a t i s t i c a l l y  s ig n i f i c a n t .  The a u to ­

c o r r e la t io n  prob lem  is  n o t s e r io u s .  However, th e  RHO a d ju s tm e n t 

p ro ced u re  w i l l  be employed in  fo r e c a s t in g .



CHAPTER V I I  

P e rsona l Consumption E x p e n d itu re

In t r o d u c t io n

The main component o f  f i n a l  demand f o r  o u tp u t is  p e rs o n a l con­

sum ption  e x p e n d itu re  (PCE) w h ich  is  50.4  p e rce n t o f  th e  GNP in  1970. 

T h e re fo re , consum ption  e x p e n d itu re  sh ou ld  be h ig h ly  im p o rta n t b a s is  

in  lo n g  te rm  in te r in d u s t r y  o u tp u t fo r e c a s t in g .  F o r tu n a te ly ,  th e re  

is  n o t much c y c l ic a l  v a r ia t io n  in  consum ption e x p e n d itu re  compared to  

o th e r  f i n a l  demand components such as in ve s tm en t and in v e n to ry  s to c k . 

N in e ty - s ix  com m odities o u t o f  156 I/O  s e c to rs  a re  s o ld  f o r  p e rso n a l 

consum ption . The PCE e q u a tio n s  a re  e s tim a te d  f o r  a l l  o f  tho se  s e c to rs  

excep t f o r  a few  s e c to rs  w h ich  w i l l  be t re a te d  as exogenous.

In  th e  second s e c t io n ,  th e  th e o ry  o f  th e  PCE e q u a tio n  w i l l  be 

d iscussed  and th e  j u s t i f i c a t i o n  o f  th e  form  o f  th e  e q u a tio n  w i l l  be 

e x p la in e d . The e m p ir ic a l r e s u l t s  w i l l  be p re se n te d  in  th e  t h i r d  

s e c t io n .  The sa v in g s  e q u a tio n  w i l l  be p re se n te d  in  th e  fo u r th  

s e c t io n .  By d e f in i t io n ,  sum o f  consum ption  e x p e n d itu re  o f  each 

s e c to r  and sa v in g s  sh o u ld  be equa l to  d is p o s a b le  incom e. But th e  PCE 

fo re c a s ts  w ith  th e  e s tim a te d  e q u a tio n  do n o t a u to m a t ic a l ly  guaran tee  

th a t  c o n d it io n .  T h is  is  so c a l le d  "a d d in g  up p ro b le m ,"  w h ich  w i l l  

be d e a lth  w i th  in  th e  f i f t h  s e c t io n .

Theory o f  th e  E qu a tion

E conom etric  models co u ld  be c la s s i f ie d  in to  two b road  c a te g o r ie s  

a c c o rd in g  to  th e  ty p e  o f  consum ption  fu n c t io n  used. One group uses

86
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a g g re g a te  consum ption  fu n c t io n s ;  th e  W harton model is  an exam ple. The 

agg rega te  consum ption  fu n c t io n  p re d ic ts  t o t a l  p e rs o n a l consum ption ex­

p e n d itu re ,  and t o t a l  e x p e n d itu re  is  a l lo c a te d  to  th e  I/O  s e c to rs  by 

c o n s ta n t p ro p o r t io n s  o ve r t im e .

The o th e r  g roup uses a system  o f  demand fu n c t io n s ,  one f o r  each 

s e c to r .  C e r ta in ly ,  th e  l a t t e r  is  d e s ira b le  in  an in p u t -o u tp u t  m odel, 

because th e  agg re g a te  fu n c t io n  lo s e s  a l o t  o f  in fo rm a t io n  about 

in d iv id u a l  com m o d ities , l i k e  income and p r ic e  e l a s t i c i t i e s .

S tu d ie s  o f  demand systems co u ld  a ls o  be c la s s i f ie d  in to  two

c a te g o r ie s .  One is  th e  demand system  w h ich  is  d e r iv e d  from  a u t i l i t y

1 2 3fu n c t io n ;  th e  system  o f  S tone , P o l ia k  and W ales, Brown and K e r in

a re  in  t h i s  c a te g o ry . T h e ir  re c e n t s tu d ie s  have made s ig n i f i c a n t  

c o n t r ib u t io n s  to  consum ption  s tu d ie s  based on m ic ro -eco n om ic  th e o ry .  

They use a p re s p e c if ie d  a g g re g a te  u t i l i t y  fu n c t io n  w i th  a budget con­

s t r a in t  to  d e te rm in e  b o th  th e  fu n c t io n a l  fo rm  o f  th e  demand e q u a tio n  

and th e  in te r e q u a t io n  r e s t r i c t io n s .  The o th e r  g roup , w h ich  w i l l  be 

c a l le d  th e  p r a c t ic a l  fo rm , c o n s is ts  o f  tho se  s tu d ie s  w ith  a s in g le  

e q u a tio n  f o r  each com m odity, in  w h ich  incom e, r e la t i v e  p r ic e  and some 

o th e r  v a r ia b le s  a re  e x p la n a to ry  v a r ia b le s .  T h is  ty p e  o f  s tu d y  does

^S to n e , R . , "L in e a r  E x p e n d itu re  Systems and Demand A n a ly s is . "
The Economic J o u rn a l,  1954.

^ P o lia k ,  R . , and W ales, T . "E s t im a t io n s  o f  th e  L in e a r  E x p e n d itu re  
S ys te m s ," E co n o m e tr ica , 1969.

^Brown, H . , and H e r in ,  D . , "The S B ranch U t i l i t y  T re e ; a G enera l­
iz a t io n  o f  th e  L in e a r  E x p e n d itu re  S ys tem ," E co n o m e tr ica , 1973.
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n o t use a u t i l i t y  fu n c t io n  i m p l i c i t l y  o r  e x p l i c i t l y ,  and does n o t 

in v e s t ig a te  c ro ss  p r ic e  e l a s t i c i t i e s .  H ou thakker and Taylor^" and 

INFORUM had t h is  k in d  o f  demand e q u a tio n  system .

The demand system  w ith  u t i l i t y  fu n c t io n  is  t h e o r e t ic a l ly  n ic e .  

B u t th e re  is  a q u e s tio n  about i t s  e m p ir ic a l a p p l i c a b i l i t y .  The 

e x is te n c e  o f  th e  s ta b le  u t i l i t y  fu n c t io n  is  d o u b tfu l f o r  s e v e ra l 

r e a s o n s ; ^ those  reasons a re  in d iv id u a l  d if fe re n c e s  in  ta s te s ,  th e  

s p o ra d ic  appearence o f  new com m od ities , d i f f i c u l t i e s  in  s t a t i s t i c a l  

tre a tm e n t o f  d u ra b le  goods in  a u t i l i t y  fu n c t io n ,  and nonmarket 

a c t i v i t i e s  in  consum ption . Even i f  th e re  e x is ts  a s ta b le  u t i l i t y  

fu n c t io n  f o r  each in d iv id u a l ,  we may n o t d e r iv e  an agg rega te  demand 

e q u a tio n . The S lu tz k y 's  e q u a tio n  may n o t h o ld  w ith  an agg rega te  

demand e q u a tio n . The S lu tz k y 's  e q u a tio n  shows th e  s u b s t i t u t io n  e f f e c t  

and th e  income e f f e c t .  The average o f  th e  agg rega ted  s u b s t i t u t io n  

e f f e c t  can be equa l to  th a t  o f  a re p re s e n ta t iv e  p e rson . B ut th e  

income e f fe c t  w h ich  s ta te s  a consum er’ s re a c t io n  w ith  re s p e c t to  

purchases o f  a commodity to  changes in  h is  income c a n 't  be aggrega ted  

to  g e t th e  average income e f fe c t  o f  a re p re s e n ta t iv e  person because

h o u th a k k e r ,  H .S .,  and L .D . T a y lo r .  Consumer Demand in  th e  U n ite d  
S ta te s ,  1929-1970. H a rva rd  U n iv e r s i t y  P re ss . 1966.

2Alm on, C. e t a l .  1985: I n te r in d u s t r y  F o re ca s ts  o f  th e  Am erican 
Economy. L e x in g to n  Books. L e x in g to n , M a ssachuse tts . 1974.

■^Taubman, P ."C onsum ption  F u n c tio n s  f o r  S h o rt Rim M o d e ls .”  in  th e  
B ro o k in g s  M ode l: P e rs p e c tiv e  and Recent D eve lopm ents, eds. by Fromm, C 
and L . K le in .  N o rth -H o lla n d  P u b lis h in g  Co. 1975.
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o f  th e  d i f f e r e n t  income and th e  d i f f e r e n t  u t i l i t y  fu n c t io n  o f  each 

in d iv id u a l

B esides t h a t ,  i t  i s  n o t p r a c t ic a l  to  a p p ly  u t i l i t y  fu n c t io n  

approach to  th e  demand system  w ith  so many s e c to rs .  However, th e  

m ain advantage o f  u t i l i t y  fu n c t io n  approach is  th a t  i t  in v e s t ig a te s

s im p le  fo rm  o f  th e  S lu tz k y ’ s e q u a tio n  o f  an in d iv id u a l ,  n , is

•» ; i  " ‘A

J u = c o n s ta n t p = c o n s ta n t

Now suppose th a t  th e  S lu tz k y ’ s e q u a tio n  o f  re p re s e n ta t iv e  pe rson , T, 

is

Then,

a q n  d q ?  3 q T  8 q !
— i  -  I  q? _ i  *  N • _ i  -  H q? 1
-  n  1  . «  'N n  1n aPj n 1  ayn 3y

where

N is  th e  number o f  in d iv id u a ls ,  because

4  i* " q  — in i  r, n 1  ̂ T
o y  o y
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th e  c ro ss  p r ic e  e f f e c t .  Usual p r a c t ic a l  ways o f  fo rm u la t in g  con­

sum ption  fu n c t io n s  f a i l  to  c a p tu re  th e  c o m p le m e n ta lity  between 

com m od ities . The " p r a c t ic a l  fo rm " c o n s id e rs  a commodity a g a in s t 

a l l  o th e r  com m od ities . The e x p e c ta t io n  o f  a n e g a tiv e  s ig n  f o r  th e  

r e la t i v e  p r ic e  c o e f f ic ie n t  im p lie s  th a t  a commodity is  more o r  le s s  

a s u b s t i tu te  f o r  a l l  o th e r  com m od ities . I f  we have a d e ta ile d  d is ­

a gg rega ted  demand system , t h is  assum ption  is  n o t re a so n a b le . For 

in s ta n c e , i f  th e  p r ic e  o f  c o ffe e  r is e s ,  t h is  consum ption  fu n c t io n  

p re d ic ts  th a t  th e  demand f o r  sugar w i l l  r is e  because th e  r e la t iv e  

p r ic e  o f  sugar goes down ow ing to  th e  in c re a s e  o f  consumer p r ic e  

in d e x . T h is  i s  c o n tra ry  to  b a s ic  p r ic e  th e o ry  s in c e  c o ffe e  and 

sugar a re  com plem ents. Even th e  s u b s t i t u t io n  e f f e c t  is  n o t w e ll  

ca p tu re d  by th e  " p r a c t ic a l  fo rm ."  I f  we c la s s i f y  a l l  com m odities 

in to  s e v e ra l c a te g o r ie s ,  f o r  some com m odities i t  is  more l i k e l y  

th a t  s u b s t i t u t io n  w i l l  o c c u r w i t h in ,  r a th e r  than  among, c a te g o r ie s .  

H ere , we t r y  to  re fo rm u la te  th e  " p r a c t ic a l  fo rm " o f  th e  consum ption 

equa tion^- to  e x p la in  c o m p le m e n ta lity  and s u b s t i t u t io n  between and 

among c a te g o r ie s .

The fo rm a l re g re s s io n  e q u a tio n  is

^A lm on, C. "The INFORUM M odels 1 9 7 6 ,"  INFORUM Research R eport 
No. 15 , June 1976.

i  = 1 156



t h= per capita consumer expenditure on the i commodity, in 

1970 constant prices.

= per capita disposable income in 1970 constant prices.

t = time trend

P = price of the i t 1̂ commodity at time t.

P̂ = average price of the category to which the i 1"*1 commodity 
it

belongs.

Pt = overall consumer price index.

St = per capita savings.

Equation (1) is the demand equation for a commodity and equation

(2) is the budget constraint. Total consumption plus savings should 

add up to total income. Equation (1) is not linear in the parameters 

to be estimated. The usual types of the demand equation are linear 

form in all variables or double log form. These usual forms were 

rejected because of problems with them. The double log form equation 

is rejected because it gives a serious adding up problem. The linear 

form is also rejected because it does not allow interaction between 

prices and income. Without the interaction we may get unreasonable 

consumption forecast. Let suppose that the per capita disposable 

income at year 1 is $1 ,000, and that a consumer spends $10 on peas. 

Suppose further that prices do not change in year 2, but that income

where
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has doubled and that he spends $20 on peas. Now, suppose that the 

price at year 1 is higher so that he spends only $8 on peas. Also, 

we suppose this different price remains the same in year 2. Then 

the linear form of equation will predict a $16 expenditure on that 

commodity while the multiplicative form of equation will predict $16.

In other words, the magnitude of the price effect in the linear form 

is independent of the amount spent on the commodity, an unlikely state 

of affairs. It seems reasonable to expect that changes of demand due 

to price change over time are proportional to the size of the income 

over time. Therefore, equation (1) has a linear form in income vari­

ables and mulitplicative form in price variables.

The efforts to deal with complementality is shown by the two 

relative price variables. The own relative price in the usual 

"practical forms" of consumption function is decomposed into two 

parts; the own price relative to the category price, and the category 

price relative to the overall average price. We expect a negative 

sign on jŜ if there is substitution within categories, and we expect 

a negative sign on ^ ^ there is substitution among categories. Also, 

we can say that complementarity prevails where the 3̂  greater than 

3̂  when all price indices are 100.

Empirical Results

In the regression analysis two items of â priori information
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are used. First, the cross-section income elasticitieŝ  are used to 

calculate the coefficient of the income variable. Since the disposable 

income and the time trend are highly correlated, it is very hard to 

disentangle the income effect if we use both of these variables in 

the regression. Even though the concept of cross-section income 

elasticity is not exactly the same as that of time series income

elasticity, it is not unusual to use cross-section information in 

that case.

Reimbold shows that, in the U.S.A. case, the income coefficient

borrowed from cross-section data gives better forecasts than the

2
income coefficient estimated directly from time series data.

The other information available before the estimation is the
3

group price elasticities. Saito estimated commodity demand equations 

using time series data. Following Saito’s classification, all con­

sumption goods are grouped into 21 categories, so that Saito’s

T̂he cross-section elasticities are gotten from ’Annual Report 
on the Family Income and Expenditure Surveŷ. Japanese Government. 1970. 
This report shows the cross section income elasticities at 1967. Using 
this information we calculate income coefficient as follows:

r
a. = n .67 where n,--. is the a priori income elasticities.

2 67 “T" 6/
67

2
Reimbold, T., "Simulation With a Dynamic Input-Output Fore­

casting Model." Unpublished Ph.D. dissertation. University of 
Maryland. 1974.

3
Saito, M. "A General Equilibrium Price and Outputs in Japan. 

1953-1965." In the Workings of Econometric Models, ed. by M. Morishiisa. 
Cambridge. 1972.
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estimates of price elasticities can be used in this study. However, 

the Saito’s elasticities are not simply plugged into the consumption 

equations. Because the data Saito used covers only up to 1965, there 

could be an inconsistency between the _a priori information and the 

data we use right now.

We allow the group price elasticity to vary within a certain 

range which is given by the subjective judgments. A wide range is 

given if the magnitude of the _a priori price elasticity of a certain 

good is large and if the commodities in the group are heterogeneous.

The rule of thumb is that, in normal case, we allow the group price 

elasticity to vary within 50% of the _§ priori elasticity in either 

side. If commodities within the group are homogeneous, we allow less 

than 50% and more than 50/c for heterogeneous case. In Table VII-1, 

the a priori price elasticities and the given ranges are shown with 

the Saito’s commodity group classification.

The reason why we use the a priori information on the group price 

is that it may prove advantageous to compel  ̂ to be the same for all 

items within a group. If all prices within a group increase pro­

portionally, the composition of expenditures on the group depends 

only Therefore, different within a group will predict different

composition of expenditure within a group even if all the relative 

prices in the group remain the same, which is not theoretically con­

sistent. When all prices within a group change proportionately, income 

effect mignt cause a change in the percentage composition of expendi­

ture within the group. But this income effect should be captured by 

the income term in the equation.
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This strict uniformity of  ̂within group may be theoretically

consistent only if the group classification is perfect, so that there

exists independence between commodity groups. If the commodity groups

are not completely separable or not completely independent, the equi —

proportionate price rise of all commodities within the group can

cause different composition of expenditure within the group because

the change of the overall consumer price index owing to the equi—

proportionate price rise can affect the consumption in other commodity

group which will affect the consumption of the commodity group in

which the price rise was originated. If there exists independence,

the feedback effect does not change the composition of expenditure

in that group because the feedback effect affects the composition only
I pG \ B2

through ] which is same for all commodity in the group. If

independence does not exist, the feedback effect affects the com-
/ pG \ $2

position not only through I— but also through cross elasticities
\ p /

between commodities. Because we are certain that the group classifi­

cation in this study cannot be perfect, we allow to vary from the 

a priori information; strict uniformity on the estimates of ^ ^  

same group is not imposed. However, the estimates of group price 

elasticities of the commodities within a same group did not differ 

very much. In most cases, the group price elasticities of the 

commodities within a group approach the same limit of the allowed 

range.



vOCT\ TABLE VII-1. COMMODITY GROUP CLASSIFICATIONS AND PRICE ELASTICITIES

Group Price Allowed
Group iteme Elasticity Range +/- 1/0 Sectors

1. Cereals -.35 .10 2, 4, 31

2. Vegetables -.77 .35 29, 3

3. Meat, Fish and Dairy -.77 .35 6, 14, 15, 16, 26, 27, 28, 30

4. Other Food -.70 .35 32, 33, 34

5. Beverages -1.80 .50 36, 37

6. Restaurant -.97 .40 154

7. Fabric* -1.11 .50 39, 40, 41, 45, 46, 47, 48, 51,

8. Garment -1.11 .50 54, 55, 56

9. Rubber and Leather -1.11 .50 65, 66

10. Fuel -.96 .50 11, 17, 22, 81, 128, 129

11. Water -1.17 .50 130

12. Furniture 58, 59, 100, 101

13. Medical care -2.53 1.00 78, 79, 150

14. Automotive -1.40 .70 80, 114, 115, 116

* Fabric, Garment, and Rubber and Leather were not separated in Saito's classification.
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16.

17.

16.
19.

20.
21.
2 2 .

Croup Name 

Transportat ion

Paper

Tobacco

Education

Machinery

Services 

No group

Group Price Allowed
Elasticity Range +/-

-1.40 .70

-.47

-3.82

.20

1.00

137, 138, 139, 140, 141, 142, 143, 144, 
145, 146

61, 62, 63

38

149

104, 106, 107, 110, 111, 119, 120, 121, 
122,
9, 131, 132, 133, 134, 135, 151, 152, 155

10, 13, 85, 87, 136, 153, 156

1 /0  S ec to rs
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The efforts to find complementarity in consumer demand is 

successful in some cases. For instance, we could find the important 

complementarity in automotive group. The price elasticities of the 

commodities in the group are:

6 i  6 2 

Petroleum refinery product -1.67 -1.93

Passenger cars -1.41 -2.10

Repair of passenger cars 0 -2.10

Motorcycles and bicycles -1.78 -2.10

6, of the three commodities in this group hit the same limit of the 

given range of Originally a priori group price elasticity was

-1.4. Judging by the magnitude of and B 2 * commodities in 

this group show complementarity. Gasoline and Hotor cars are surely 

complements, and our statistical fitting bears out this expectation. 

Because the 6 for Repair of passenger cars is zero, the hypothesis 

that consumers repair an old car if the price of new car is high was 

rejected. The result says that there is no substitute for the Repair 

of passenger cars.

The fuel group shows substitutability within a group. The 

estimated elasticities are:

* 1 6 2

Cooking coal -2.95 -0.46

Natural gas 0 -0.46

Coal products -1.32 -0.46

Electricity -1.90 -0.56

Gas -0.44 -0.46
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Coking coal, Coal products, and Electricity show strong substitut­

ability. Natural gas shows complementarity, but the consumption of 

the natural gas in Japan is negligible. (5̂ and £ of gas are very 

close to each other.

As you can see in Table VII-2, the interpretation of and

is not straightforward for some groups. Especially the fabric 

group and the machinery group show some contradictory results. We 

suppose that those results are caused by the inappropriate aggre­

gation of groups. The more aggregated groups we have, the more 

difficult to interpret the results.

Since the equation is non-linear, we cannot estimate the para­

meters by the ordinary least square method. The non-linear regression 

algorithm developed by Marquardt̂  is employed. The regression results 

show that the fit is good enough to produce reasonable forecasts. The 

incorporation of the two a priori information does not distort the 

fit very much. Most of the sectors show high autocorrelation. Post 

regression RHO adjustment is used in forecast.

The Savings Equation

The savings equation in this model has a secondary role. It 

does not directly affect the determination of final demand and the 

output of industries. But it is required in solving the adaing-up 

problem in consumption determination.

K̂uester, J.L. and J.H. Mize. Optimization Techniques with 
Fortran. McGraw-Hill Company. New York. 1973.
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7ABLE VI1-2. REGRESS

SECTOR

Oh Rt SillS Of CO 

G10 UP ) PI/P

NSUni'T ION 

fc

FUCNT1CN 

PLG/PbAR CONSTAN Y COE F (ELAS) DELTA V T1 WE RBARSQ RHO PCE70

2 OTHER CROPS 1 )
C (E F

-CO
(T)
.00) _

CCtF
25 t

CT)
-.37) -.0053 .009738

X
-.002959

70PCE
.0045 .96 .81 694.

3 FRUIT S 2 ) -2 .48 -2.09) - 42 < -.71 ) -.3079 .005373 -.005373 . C056 .98 .56 392.
4 OTHtR CROPS FOR 1KDUSTR1 1 ) .00 .00 ) - 25 ( -.22) .0053 .00U031 .000247 -.0114 .93 .13 1.
6 LIVE STOCKS.POULTRY ) .00 .00) -1 12 < -3.41) -•CP72 .003633 .002340 .0037 .99 .71 228.
9 AGRICULTURAL SERVICES 2C ) -.55 -.22) -1 12 < -.15) -.0074 .001049 -.000049 .0099 .80 .94 4.

10 FORESTRY 21 ) .00 .00 ) - 42 < -1.08) .0789 .000159 -.000159 .0085 .95 .20 34.
11 CHARCOAL K FIREWOOD 10 ) .OC .00) - 46 ( -.36) .2653 .000106 .002057 -.0330 0 •1 .95 11.

15 hUNTlNGS 21 J .00 .00) - 46 ( -.4«> -.0089 .000010 .0001)78 .0137 .93 .67 3.
14 FISHERIES 3 ) .00 .00) - 42 < -.33) -.2345 .004843 -.004843 .006 3 .96 .87 344.
15 KHALING t 1 -.38 -2.b3) -1 12 1 -2.56) -.0037 .000208 -.000208 .0034 .99 .37 12.
16 INLAND WATER FISHERIES 3 ) .00 .CO) - 42 < - .09) .0380 .000811 -.000811 .0014 .83 .60 40.
1/ COKING COAL 10 ) -2.95 -3.81 ) - 46 ( -.60) .002 P .000031 .000331 .0071 .94 .09 4.
22 NATURAL GAS 10 ) .00 .00) - 46 < -.39) -.0012 •00G009 -.000009 .0100 .91 .88 1.
26 CARCASSES j ) -1 .10 -1.50) - 42 t -.63) -.4110 .006097 -.003591 .0067 .97 .89 465.
27 MEAT PRODUCT 3 ) -1 .37 ~.2’ > - 42 < -.OS) -.CB44 .001577 -.001577 .0094 .82 .96 129.
20 DAIRY PROOUCT ) -.36 -.46) - 42 ( -.40) -.2P90 .006051 .010225 .004 7 .99 .55 418.
29 VEGETABLE ft FRUIT PRESER 2 ) .00 .00) - 42 ( -.87) -.1920 .002305 -.002305 .0078 .98 .79 196.
iU SEA FOOD PRESERVED ) .00 .00) - 42 t -.46) -.5797 .00b292 -.008292 .0070 .97 .92 641.
31 GRAIN WILL PRODUCTS 1 ) .00 .00) - 25 < -.56) .8005 .015187 -.015187 .0071 .97 .83 1381.
32 BAKERY PROOUCTS 4 ) -1 .65 -1.10) - 35 C -.41) -.3613 .001)131 -.008131 .0075 .99 .70 705.
33 REFINED SUGAR 4 ) .00 .00) - 35 C -.17) .1204 .001097 .004088 .0008 .85 .85 78.
34 OTHER FOOD PREPARED 4 > .00 .CO) - 35 i -.45) -.2170 .011346 -.011346 .0070 .98 .83 937.
36 ALCOHOLIC BEVERAGES 5 ) .00 .00) -2 16 C-2.47) -.1052 .007672 -.002145 .0072 1.00 .49 691.
37 SOFT DRINK 5 ) -.25 -.09) -2 30 ( -.91) -.5410 .002190 -.002190 .0115 .96 .82 261.
38 TOBACCO 17 ) .00 .OC) - 63 ( -1.45) -.2552 .001181 .005466 .0122 .97 .69 743.
39 SILK REELING K WASTE S1L 7 ) -.39 -.37) -1 61 < -.43) .0046 .000013 1. .000034 -.0278 .10 .91 0.
4b COTTON SPINNING 7 ) -1 .56 -1.08) -1 61 ( -2.20) .0065 • 00ti052 1. -.000030 -.0125 .97 .74 1.
41 WOOLEN ft UCRS1ED YARN 7 ) .00 .00)-1 38 < -1.15) .0278 .000285 1. -.00C054 -.00*9 .96 .75 9.
45 SILK & RAYON WEAVING 7 ) .00 .00)-1 48 ( -.36) .1296 .007281 1. -.007281 -.0000 .95 .52 30b.
46 C0TION & SPUN RAYON FABR 7 ) .00 .00)-1 61 < -3.25) .5*25 .002832 1. .000174 -.0154 .95 .77 89.
47 SYNTHETIC FIBERS WOVEN 7 ) .OC .00)-1 61 ( -2.08) .5019 .003385 1. -.003385 -.0080 .97 .66 120.
4a WOOLEN FABRICS WOVEN & F 7 > -1 .49 -1.36) -1 61 ( -1.41) 1.3186 .007250 1. .020117 -.0177 .92 .69 230.
51 KNITTED FABRICS 7 ) .00 .00)-1• 01 1 -.98) 1.4848 .014353 1. .004396 -.0102 .94 .85 460.

V
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S tClOR <G 10UP) P 1/F-frt 
C Cl F (T)

PUG yPb 
CCEF

R CONSTAN Y COE F (ELAS) 
< T )

DELTA y
X

T I HE 
70PCE

RBARSQ RHO PCE70

bi OThtH FIBER PRODUCTS < 7 ) .00 < .00) -1 .61 -.19) -.0968 .001446 1 . • 002949 -•C006 .94 .43 67.

b4 FOOTWEAR EKCIPT RUBBER N < * ) .00 ( .CO ) -.61 -.7^) .1222 .002727 1. -.002727 -.0027 .99 .86 105.
bi WEARING APPAREL ( 0 ) .00 c .00) -.61 -.76) -.1168 .0?L574 1 . -.020574 .0005 .99 .72 902.
b6 textile garments C H ) .00 ( .00) -.61 -.4’ ) -.0452 .002164 1. -.002164 .0017 .98 .60 94.
be WOODEN PRODUCTS < 12 ) .00 ( .GO ) -.61 -.54) -.0296 .000663 1. -.000663 .004 7 .66 .78 33.
b9 FURNITURE WOODEN & METAL ( 12 ) .00 ( .00) -.61 -.4ft) -.1743 .0021*49 002849 . 006 0 .67 .80 178.
£ 1 PAPER 1 16 ) -.26 < -1.09) -.61 -.4’ ) .2366 .OOC890 1. .000633 -.0160 .87 .75 31.
£2 ARUCLES OF PAPER & PAPE ( 16 ) -.27 < -.58) -.61 -.57) .0001 .000520 1 O -.000520 .002 3 .97 .83 26.
63 PRIMING & PUBLISHING ( 16 ) .00 ( .00) -.61 -2.7!) .0635 .009948 1. -.009948 -.0033 1.00 .65 348.
6b LEATHER PRODUCTS EX. F00 ( 9 ) •oc < .00) -1 .56 -2.15) .4801 .002347 1. • 00*78 0 -.0199 .95 .73 73.
66 ARTICLES OF RUEbER * 9 ) -2.35 < -3.62) -1.12 -6.16) .4412 .002910 1. .003713 -.0098 1.00 -.03 112.
70 BED IC IKE < 13 > -.57 ( -.26) -1 .53 -1.21) .0266 .004379 • .004024 .0033 .98 .68 288.
7VOTHER CHEMICAL PRODUCTS ( 11 ) .00 ( .CO)-1.53 -3.19) -.1493 .004563 • .000333 .0052 1.00 -.20 320.
to PETROLEUM REFINERY PRODU i n ) -1.67 C-1.49) -1.93 -1.75) -.2224 .034796 1. .002148 .0035 .99 -.39 285.
ei COAL PRODUCTS f 10 ) -1.32 < -.86) -.46 -.33) -.0050 .0C0140 • -.000140 .0130 .85 .82 23.
Bb POTTERY « 21 ) .00 ( .CO) -.46 -2.05) -.0214 .000934 • -.000934 .0039 .92 .90 51.
07 0THIRNCN-METALL1C M1NCRA < 21 ) .OC < .00) -.71 -1.60) -.0401 .000009 • -.000009 .0207 .91 .95 9.

ICO STRUCTURAL METAL PRODUCT < 12 ) .00 ( .00 ) -.46 -.13) -.3231 .002562 • -.002562 .008 5 .55 .91 143.
1t1 OTNER METAL PRODUCTS < 1? ) .00 ( .00) -.46 -.70) -.0613 .002805 • .000682 .0020 .96 .82 156.
1L4 INDUSTRIAL MACHINERY ( 19 ) -.20 < -.46) -.46 -.73) .0P52 .000358 • .000060 -.0093 .90 .40 15.
1C6 OFF ICE MACHINERY C 19 > -1.66 ( -.99) -1 .46 -.6?) -.C069 .OOGOOO • -.nooooo .0246 .83 .72 1.
111/ HOUSEHOLD PACH1NERV < 19 ) .00 ( .00) -.46 -.27) -.0799 .002650 • .004689 -.0005 .77 .59 123.
110 household electrical mac 1 19 ) .00 ( .00)-1.46 -.76) -2.3058 .009605 • -.009605 .0101 .92 .70 785.
111 OTHER WEAK ELECTRICAL AP < 19 ) .00 ( .CO)-1.46 -.75) -.0540 .000213 • -.000213 .0104 .92 .70 17.
1U PASSENGER fORTCR CAR ( 14 ) -1.41 C-1.63)-2.10 -2.23) .0266 .004566 1 . .011064 -.0014 1.00 .27 226.
11b REPAIR OF PASSENGER MOTO ( n ) .00 ( .00) -2.10 -.50) -.8726 .003731 1. -.003731 .0098 .91 -.01 214.
116 MOTORCYCLES 8 BICYCLES < 14 ) -1.7* < -.70) -2.10 -I.U4) 3.3940 .007564 1. .066110 -.0967 -.08 .66 108.
1 IV PRC ClS1 ON PACHINERY C 1« ) -3.86 < -2.20) -2.10 -1 .43) -.0234 .000272 1 . -.000272 .0071 .89 .71 23.
121) PHOTOGRAPHIC S OPTICAL I < 19 ) .00 < .00) -.70 -.44) -.126E .002341 1. -.002341 .004 3 .86 .93 112.
121 WATCHES fc CLOCKS C 19 ) -.53 C-1.35) -.70 -1.11) .2062 .004274 1. .002303 -.0089 .98 .27 135.
122 OTHER MANUFACTURING GOOD < 19 ) -2.10 ( -4.53) -1.95 -4.17) .4266 .010906 1. -.010906 -.0013 .99 .43 477.
120 ELECTRICITY < 10 ) -1.90 ( -1.12) -.56 -1 .V?») -.2192 .003876 • -.003876 .0100 .99 .95 400.
129 GAS ( 10 } -.44 ( -.09) -.46 -.h?) .1952 .004535 1. -.004509 -.0091 .93 .87 121.

V
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ECTOR <b»oup) P 1/P 
C (E 1

I
(I)

PUG /Pb 
CCEF

R
(T )

CONST AN rCOEF (ELAS) DELTA 1
X

TIME
70PCE

RBARSO RHO PCE70

3U UAl [fi-SUPPLT ,SEU£RAGE ( 11 ) .00 .00)-1.67 -6.90) -.1260 .001651 .5 .002649 .0074 1.00 .23 152.
31 WHOLE SALE TRADE < 2i: ) -.50 -.5?) -.67 -.21) -2.4760 .041357 1-0 -.041357 • 00*9 .98 .78 2030
32 RETAIL TRADE ( 2C ) .00 .00) -.67 -.56) -2.3976 .076883 1.C -.011631 .0018 .99 .20 3778
2 J FINANCIAL BUSINESS ( 2C. ) .00 .00) -1.67 -.32) -.2036 .013832 1.3 -.013U32 .0026 .81 .79 799
34 INSURANCE bUSlKESS < 2C ) .00 .00) -1 .67 -.34) -.4295 .015725 1.3 -.015725 .0027 .60 .80 902
35 NEAL ESTATE AGENCY i 2C ) .00 .uo >-1.67 - . 3 T ) -.0775 .000001 .0 -.000001 .01P0 .91 .90 35
36 KENT F ON HOUSE i 21 ) .00 .00) -.67 -3.95) -3.5667 .084610 1.0 -.057957 .0034 .96 .78 4546
37 NATIONAL RAILROAD < 15 > .00 .00) -.70 - 2 • 51 ) .0388 .009907 1.2 .0037ei -.0027 1.00 .13 398
3tt LOCAL RAILROAD C 15 ) -.oe -.26) -.70 -1.60) .0296 .007483 1.2 .003991 -.0029 1.00 • 03 301
3V ROAD PASSEK6ER TRANSPORT < 15 ) .00 .00)

0 •1 -1.78) -.1177 .023450 1.2 .009679 -.0023 1.00 .11 938
*.UHOAD FREIGHT TRANSPORT < 15 ) .00 .00 ) -.70 -.28) -.5726 .003891 1.2 -.003891 .0088 .70 .96 206
41 fcOAD TRANSPORTATION FAC1 < 15 ) .00 .00)

0 •1 -.34) -.1411 .000855 1.2 -.000855 .008 5 .85 .91 45
42 SEA TRANSPORT < 15 ) -1 .29 -3.01) -1 .55 -2.03) -.0008 .000020 1.2 .000038 .0009 .99 .25 1
43 INLAND WATER TRANSPORT 1 15 ) -.1' -.42) -.70 -1.64) .0766 .001945 1.2 -.001435 -.0031 .99 .*7 75
44 AIR TRANSPORT < 15 ) ~2 .87 -1.2E) -.70 -.30) .5456 .002114 1.2 .00*598 -.0069 .96 .12 11*
45 OTHER TRANSPORT < 15 ) -1 .58 -11.91 )-1.55 -4.54) -.0041 .000059 1.2 -.00C040 .0038 1.00 .35 3
46 STORAGE C 15 ) -1 .24 -1.87) -1 .50 -2.67) .0684 .001353 1.2 .000900 -.0057 .99 .27 50
47 TEL EC OliNUNIC ATIGN ( 15 ) <3.84 -5.17) -.70 - • 6’’) -.1084 .005230 1.4 -.001584 .0004 .97 .37 2*1
4 V EDUCATION < IP ) .00 .00)-2.82 -2.23) -.2241 .010031 1.C .012958 -.0014 .97 .78 *2*
*0 NED ICAL.HEALTH SERVICE C M ) -3.24 -2.78) - l .80 -3.?7) - .8809 .039904 1.0 -.039904 .0036 1.00 .40 2103
SI OTHER PUBLIC SERVICES ( 2Q ) .00 .00)-1.53 -2.34) .0880 .009066 1.C .Q0C081 -.0007 .98 .52 392
52 SERVICE FOR eUSlNESS ENT < 2C ) -.14 -.2E) -1.53 -1.56) -.0012 .000345 1.0 -.000093 .0004 1.00 .20 16
53 AMUSE BENT < 21 ) .00 .00)-1.53 -1.16) -.5806 .019606 .7 -.019606 .0084 .78 .96 1306
54 RES TAURANT ( 6 ) .00 .00) -.57 -.55) -1.7331 .018229 .7 -.003301 .0069 .93 .89 1571
5b OTHER PERSONAL SERVICES ( 2C ) .00 .00) -.57 -.99) -1.4777 .072640 .7 -.019533 .0064 .98 .88 17*3
56 NOT CLASSIFIED < 21 ) .00 .00) -.57 -1.03) -.0039 .000098 1.0 -.000098 .0034 .96 .11 S



103

Since the savings function is the counterpart of the macro 

consumption function, macroeconomic considerations are appropriate 

for it. The permanent income hypothesis has explained consumption 

as a function of permanent income, which is measured as a weighted 

average of past income. The determinant of savings in that hypothesis 

is transitory income, which is the gap between current income and 

permanent income. Savings is not a decision variable; it is a 

residual in that hypothesis.

That hypothesis can be valid only if by "consumption" we 

accept its definition of consumption. The definition includes only 

consumption of services of consumer goods. It is not what the 

national accounts measure as consumer expenditure. This concept of 

pure consumption is not observable and is impossible to quantify. 

Consumption in the model presented here is not pure consumption of 

services of consumer goods, but consumer expenditure. The conceptual 

discrepancy between pure consumption and consumer expenditures is 

inventory adjustment.*

Certainly, the inventory adjustment component in consumer ex­

penditure is related to transitory income. Therefore, if we use only 

permanent income in the consumer expenditure equation, we will get 

biased estimates due to the omitted variable.

*Darby, M.R. "Postwar U.S. Consumption, Consumer Expenditures, 
and Saving." A.E.R. May, 1975. pp 217-222.
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Since consumer expenditure is a function of permanent and 

transitory income, the opposite side of consumer expenditure, savings, 

is also a function of permenent and transitory income. It is no longer 

just a residual which is determined only by transitory income.

The formal regression equation is as follows:

(i) St = aD + ax Y + a2 YT t + a3 R£

where

St = saving per capita.

Yp = permanent income per capita.

Yrj, = transitory income per capita.

Rt = real interest rate.

For empirical purposes, permanent income has been computed as

(2) Ypt -BYt + (1 -6  ) Yp t -1

where 3is the adjustment coefficient, and Y is current income.

Since we do not have an infinite number of observations, we need

an estimate of the initial value, Y . The initial value can be taken7 po

from the income trend regression.

Log Yt * r + r2t + ut

then

Y = e X1 po
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The adjustment coefficient, 6 , is chosen by the scanning 

method. is calculated by substraction of the expected rate of 

inflation, which is a weighted sum of past inflation using the same 

weights as in the investment equation̂" from the nominal interest 

rate. Transitory income is simply current income minus permanent 

income.

The regression result is

S = -15.5261 + 0.1929 + 0.331 Ym + 0.701 RP T

(-3.589) (3.777) (3.839) (2.025)

R2 = 0.992 

D.W. = 1.548

3 = 0.15

The regression result shows a very stable savings-income relation.

All independent variables are significantly different from zero.

Both permanent income and transitory income have positive signs, as 

we expected. The magnitude of the coefficients are quite reasonable. 

The equation says that the Japanese save about 19% of their permanent 

income and 33% of their transitory income. The bigger coefficient of 

transitory income than that of permanent income corresponds to our 

expectation. As the permanent income hypothesis states, saving is 

more influenced by transitory income than permanent income. As the 

real interest rate increases by one percentage point, saving increases 

by seven hundred yen per person.

Ŝee page 130 of this report.
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Adding-up Problem

By definition, consumption plus savings is total disposable 

income in current prices.

(3 ) i  pi t  c i t  + ? t  s t  E • Yt

But parameters estimated without consideration of the constraint do 

not necessarily satisfy the budget constraint in forecasting. Even 

in estimation, it is not uncommon to get

i  p i t  c i t  +  p t  s t  *  p t  \

a

where is a predicted value of the estimated consumption equation, 

This is because

p i t  c i t  -  p i t  • c i t  + Ei t  and Ei t  *  0

However, in estimation, we minimize the sum of squared residuals. 

Therefore, we may think that the budget constraint is more or less 

satisfied. In forecasting, the adding-up problem could be serious. 

According to the author1s experience, the total consumption in 1985 

forecasted by double log form equation exceeds the disposable income 

in 1985 by 30%. The double log form has more serious adding-up 

problems than the form we are now using. Nonetheless, in order to 

forecast consistent consumption expenditures, we need an adjustment 

procedure. In order to forecast consumption, we have to know all the 

variables in right hand side of the equation* Income, time trend 

and prices of each sector are known. But the weights which must be
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used in consumer price index calculation and group price index cal­

culation are not known. Therefore, assuming that composition of 

weights within group is constant, we can define P such that P 

guarantees the budget constraint. More formally,

(3) I P. C (P ) + P. S = P Y
i it it t t t t t

In order to forecast consumption, the Newton’s algorithm is employed. 

We start to calculate consumption with an initial value of P̂. Once 
*

we get for all commodities, we calculate the necessary change of 

Pt using the first derivation of total consumption with respect to 

P̂. The newly calculated P̂ is used in the next iteration to get new 

consumption expenditures. Three or four iterations are enough to 

satisfy the budget constraint with .001 tolerance level.

Another reason to use a priori information on the group price 

elasticities is that we solve the adding-up problem through the group 

price elasticities. When we estimate the consumption equation with­

out the group price information, some of turned out to be zero.

If those are zero, the consumption forecast of those sectors are 

not affected in the adding-up adjustment procedure.

It is examined whether the calculated Pt changes radically. If 

the calculated Pt jumps at the starting year of forecast, it may 

indicate that there must be an inconsistency between the estimation 

of consumption and the forecasts of consumption. Fortunately, the 

calculated Pt*s show a smooth curve, as it is shown in Figure VII-1. 

The consumer price index calculated with the constant weights using 

1970 PCE is also shown in Figure VII-1.
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CPI

F ig u re  V I I - 1  Comparison o f  C P I’ s

0.1

1970 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85

------------ constant weights

- ----- - variable weights (p )



CHAPTER V I I I

INVESTMENT

Introduction

The necessary concomitant of the rapid economic growth in Japan 

has been an investment rate unusually high compared to other countries. 

The ratio of investment to total final demand was 34%, which amounted 

to 26,257 billion yen in 1970. The investment equation is important 

in the U.S.A. model because investment is very volatile and it is very 

sensitive to cyclical economic movement. But in the Japanese model, 

investment is important not only because of its variation but also be­

cause of its magnitude.

The Japanese gross fixed capital formation consists of four main 

components:

1 . 20 sectors of private industry investment

2. Housing construction

3. Government business type investment

4. Seven sectors of government social overhead capital formation. 

Various theories and estimation results for (1) and (2) will be dis­

cussed in the following sections. Two kinds of investment equations 

are formulated, and housing investment will be treated differently 

from other industry investment. All types of government capital 

formation will be given exogenously.



110

Investment behavior has been investigated in two steps: deter­

mination of optimal capital stock and speed of adjustment of the gap 

between actual capital stock and desired capital stock. According to 

neoclassical investment theory, we can derive the optimal capital stock 

from the production function with the assumption of firms1 profit maxi­

mization behavior. Various distributed lag systems have been developed 

to investigate the speed of adjustment.

A C.E.S. production function is utilized for this model with labor 

augmenting technological change. Also, constant returns to scale are 

assumed in the production function. Some other studies, such as 

Saito’s,̂  use the Cobb-Douglas production function and Hicksian neutral 

technological change in a Japanese econometric model. The restriction 

of unitary elasticity of substitution, however, is not only unnecessary 

but too restricted for disaggregated models like this. Hicksian neutral 

technical change tells how the production function shifts over time. As 

it was described in the labor requirement chapter, we are interested in 

the labor productivity change over time. Therefore, we would rather use 

labor augmenting technological change.

The production function was described in the labor requirement 

equation. For convenience, we can rewrite the function without expla­

nation of the variables.

( 1 )  Qt  = 6 [a x  K "p +  a 2 ( g O O D -*  +  a M-0  ] -  ^

Ŝaito, M. "A General Equilibrium Analysis of Prices and Outputs 
in Japan." 1953-1965. in The Workings of Econometric Models, ed. by 
M. Morishima. Cambridge, 1972. pp 147-242.

The Theory o f  th e  Inves tm en t E qua tions  o f  th e  P r iv a te  S ec to r



After solving the production function for K, we can get the 

optimal capital stock by equating the marginal productivity of capital 

to the rental rate. The expression for the optimal capital stock is:

(2) K* = cR~°Q

where

c = which is constant

R = rental rate 

Q * output

a * elasticity of substitution

The next step is to determine the speed of adjustment of the 

actual capital stock to the optimal stock. This step converts capital 

theory into investment theory. Investment is assumed to be determined 

by a weighted distributed lag of change of optimal capital stock and by

replacement.

(3) 1° = AKt*± + «t

where
n

I£ = gross investment 

6 ■ depreciation rate 

ŵ = weight of distributed lag 

K = actual capital stock at time t.

The actual capital stock,depreciation rate and rental rate, will be 

discussed in later sections. Substracting replacement from gross 

investment, we get,
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( 4 > > ? ■  J o  Wl A K t - i

Nwhere I = net investment, 
t

The Koyck lag system is employed with two assumptions:

1 . the sum of the weights is unity.

2. after the first two periods all consecutive weights are de­

clining geometrically, at the rate X .

More formally, these assumptions can be expressed by

(5) 1^ = wQ A k£ +  w1 A Kt * x +  w2 X AKt * 2 + w.̂ X2 A Kt * 3

+ w  ̂ X^ AK  ̂  ̂ + . . . . . . +  ut

where

W1A *  w2

,2 _ 
wx X *  w^

w, X1*-1 = wn

i l l  Wi  =  1

ut = disturbance term.

Equation (5) has an infinite tail. Considering the tail, we can re­

write it without the disturbance term as follows:

N * i-1 * » i-i *
(5') l“ = WD AKt + w l£l X AK̂ i + wx i£t X AK^
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The la s t  te rm  o f  th e  e q u a tio n  ( 5 T) can be re -e x p re s s e d  as

Therefore, we could have the regression equation from (5*) as follows:

All parameters, n , wQ, ŵ, and A could be estimated by nonlinear 

iterative method.

Unfortunately, the results of the regression on this equation 

were not good. Some of the coefficients on the first and second term 

had a negative sign, which is not reasonably interpretable. We could 

delete the first term which has negative sign. But the second term 

cannot be deleted because if it is deleted the last term is also 

meaningless.

Therefore, the equation is reformulated as follows:

Let
t - i  = x *i=o

t-i i *
and I  A AK. 

i=o 1t-i-1  = Xt-1

Then the equation (6) can be written as

(6 f) 1̂ ■ wQ Xt + (w- -̂WqA) x t - 1  + X1 n0 + ut

The equation (6 f) allows negative sign on the coefficient of the second 

term. The negative sign on the second coefficient simply says that the
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lag weight at period 1 declines more than by the geometric declining

factor. For regression and forecast, the independent variable matrix
it

is easily generated by the relation, Xt *= AKt + X t̂-i* Therefore, 

we can save the computer space by storing only the value of X of the 

previous year.

The regression equation (6*) shows that X cannot be estimated by 

the ordinary least square method. One way out of this problem is to 

use the maximum likelihood method, a non-linear iterative search pro­

cedure. We can search for the value of X , lying between zero and

unity which gives the smallest sum of squared residuals.

-c *If we substitute cK Q for K. , we notice that there is another 

non-linear parameter to be estimated. The estimation procedure is 

seeking for a combination of X and a which gives the maximum likeli­

hood over all possible combinations.

Figure VIII-1. Two Dimensional Searching Procedure
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The two dimensional search procedure starts with some fixed 

elasticity of substitution, for example, with fixed a. = 0.5. We 

search for the X which gives the minimum sum of squared residuals. 

After we get an estimate of \ t we search for the a with fixed X .

This procedure is continued until X and o converge to some value a0 

and a0. Actually, those values converge very fast. Three or four 

iterations are enough to find a stable X and o . In the search pro­

cedure, c is assumed to be bounded by zero and 2.

The results of the estimations are shown in Table VIII-1. By 

all of the standard criteria, the investment hypothesis performs well 

except for three sectors. For these, an alternative investment formu­

lation which will be described in the next section is tried.

Goodness of fit is high enough to produce a reasonable forecast. 

Almost all of the sectors have an R greater than 0.95. A few sectors 

have an R̂ around 0.8. The Durbin-Watson statistics are all satis­

factory. For some sectors, we delete the first term in the regression 

equation (6). In that case, the weight of the current year is zero, 

and the lag weight begins in the (t-l)st period, declining geometric­

ally. All of the lag weights can be calculated by using the coeffi­

cients of the regression equation and the constraint Z ŵ - 1. All 

of the distributed lag coefficients are positive. Also, the pattern 

of the lag seems to be reasonable except for a few sectors which have 

a very slowly declining lag system. For those sectors, we got un­

reasonably high x • Therefore, we constrained A by 0.9 for those 

sectors. The estimates of the elasticity of substitution are generally 

less than unity, which corresponds to the general results of other 

studies.
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6 TABLE VII1-1. INVESTMENTEQUATION REGRESSION RESULTS

Industry Name Coef 1 Coef 2 Coef 3 a A R2

1. Agriculture, Forestry 
and Fishery

0.594
22.799

19.063
0.324

0.115 0.927 0.9581

3. Foods and Tobacco 0.164
1.111

0.334
2.017

159.027
5.811

0.650 0.900 0.9118

4. Textile 0.291
2.797

0.059
0.538

-48.633
-1.632

0.450 0.936 0.8895

5. Pulp and Paper 0.255
3.296

0.382
4.684

103.201
3.421

0.451 0.612 0.9534

7. Primary Metals 0.277
4.151

0.461
6.464

390.068
2.424

0.329 0.605 0.9567

8. Metal Products 0.293
2.851

0.360
3.264

70.031
3.014

0.450 0.681 0.9723

9. Non-electrical Machinery 0.218
10.743

0.082
3.875

101.785
5.320

0.379 0.718 0.9828

10. Electrical Machinery 0.180
5.206

0.034
0.933

491.727
6.349

0.195 0.596 0.8784

11. Transportation Equipment 0.315
1.759

0.283
1.462

392.528
1.845

0.276 0.554 0.8691

12. Miscellaneous Manufacture 0.791
37.372

390.444
3.621

0.420 0.675 0.9697

13. Construction 0.093
16.688

39.752
1.008

0.100 0.900 0.9333

D.W.

2.1863

1.5745

1.9657

2.5390

1.3444

1.5223

2.5785

1.4545

1.5834

1.3962

0.8937
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Industry Name Coef 1

14* Electricity, Gas and 1.025
Water Supply 3.441

16. Real Estate

17. Transport & Communication 0.415
3.988

18. Finance and Insurance 0.003
0.069

19. Other Services 0.068
0.601

t

TABLE V III-1 . CONTINUED

Coef 2 Coef 3 o

0.457
1.324

368.079
8.874

0.384

0.237
19.577

35.424
1.214

0.138

-0.097
-0.866

53.196
1.096

0.051

0.150
2.608

120.756
9.775

0.264

0.230
1.788

146.114
2.369

0.311

A R2 D.W.

0.845 0.9740 i.7892

0.900 0.9453 1.7199

0.845 0.9786 1.6377

0.896 0.9022 1.6158

0.900 0.9680 1.4016
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The accuracy of capital stock information may affect the perfor­

mance of the investment equation in the previous section. The dependent 

variable of that regression equation is net investment, which is derived 

by subtracting replacement from gross investment. If the capital stock 

estimation or the depreciation rate estimation is not accurate, the de­

pendent variable can be affected very much, because the dependent 

variable is made by subtracting the calculated replacement from the 

gross investment.

Fortunately, the formulation of the previous section performs 

pretty well except in the following three sectors:

1. Mining

2. Chemical manufacturing, and

3. Wholesale and retail trade.

It can be believed that the capital stock information for those sectors 

is not accurate. The unreliability of capital stock information and 

the continuous bad performance of the chemical manufacturing industry 

equation require another formulation of the investment equation which 

does not need the capital stock information.

In the alternative formulation of the investment equation, capital 

stock is going to be estimated in the regression process, rather than 

using the given historical data of capital stock. The capital stock 

estimation method, the two bucket reservoir system, will be described 

in the next section. The idea involved in this new formulation is 

based on the two bucket reservoir system of capital stock.

A lte r n a t iv e  Inves tm en t E qua tion  F o rm u la tio n



119

Let us say that there was capital stock SQ in the initial year 

and the ratio of the first class capital stock to the total capital 

stock in the initial year is a. Then the first class capital stock 

in year t is,

(1) sl f t  = a s0 a-sf + Hi I t . i  ( l - a ) 1

where 6 = depreciation rate.

The first term stands for the remnants from the intital first class 

capital stock at time t. The second term stands for the increase in 

capital stock due to the investment It since the initial year, some 

part of which was depreciated by 6 each year. The amount of depre­

ciation in the first class capital stock will be added to the second 

class capital stock.

The second class capital stock in year t can be expressed as 

follows:

(2) S2>t * b S0 (1-5)* + t a S0 (l-6)t ” 1 $+6^  i (l-5) i ” 1 It_± 

where b = 1 - a.

The first term is the remnant of the second class capital stock of the 

initial year at time t. The second term is the remaining part of the 

capital stock which came from the first term of the first class capital 

stock equation (1). Similarly, the third term is the remaining part of
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the capital stock which came from the second term of the first capital 

stock equation.̂

Now the actual capital stock at year t is the sum of these two 

bucket capital stocks.

* S, . + So 
t  2 , t

t - 1  _• r  i  
= a SQ ( I - ® *  + ±l Q It-i (1-fi) +bSG (1- 6) + t a SQc { l -

+ i (1-5) 1-1 It _ 1

Rearranging the equation,

t  t - 1 
(3) S « S0 (1- 6) + t a Sc 6(1- 6) + I I . (1-6) 1

i=o

t " 1 i - 1 + 6±l  i (1-6) 1 It-i

The form of the equation can be explained by the inductive 
method. That is not a real equation but an identity following defi­
nitions in the two bucket reservoir system of capital.

The reason why we have the t factor in the second term may not be 
clear at first glance. The capital stock which has existed from the 
initial year was continuously discounted by the factor, (i -<$ ), whether 
it is in the first class bucket or in the second bucket. Intuitively, 
at time t there have been flows of the initial capital stock from the 
first class bucket to the second class bucket t times. Whether it came 
earlier to the second class bucket or later does not affect the form of 
SQ (i - 6  ). Because it is depreciated by (1 - 6 ) each year whether it 

was in the first bucket or in the second class bucket. The factor i in 
the third term can be understood the same way. The newly invested 
capital stock at time t - i has flowed over to the second class bucket
i times and it has depreciated by i - 1 times whether it came to the 
second class bucket earlier or later.
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The optimal capital stock in this formulation has the same form 

K* = cR~°Q. The new formulation assumes that gross investment at time 

t is some fraction of the gap between the desired capital stock and the 

actual capital stock.

J

(4) I® = 8(K* - St)

Substituting (3) into (4), and adding a constant term, y , the alterna­

tive formulation looks like

(5) I? = >+ 8K* - 6S (l-d)* -g S. a t 6 (1-6)t o  °
t-1

(l- ® 1 I°_±- 66 ^  i (1- 6)1-1 Î _i

After rearranging this equation, we end up with the final re­

gression equation:

(6 )  I®  -■ Y +  e cR ^Q  -  V , - 6 V  
t t t ° 2

where

V1 = (1- 6)11 + a t 6(1-6)t " 1

v2 “  s i  a ~ 6)i zt - i  - 6 ± s i 1 ( i * 5 )1 -1 4 - i

This equation allows us to indentify y, 3 , c, and SQ, from the re­

gression coefficients, with the assumption of an appropriate value
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for a.'*’ a is gotten by the iterative scanning method. This form of 

the equation has an advantage in computing the regression and in fore­

casting. We do not have to store all the historical values of the 

actual capital stock. The information we have to store is current 

investment and the value of each term of the equation. Therefore, we 

can save a lot of computer time and space.

The regression results of the three sectors with the alternative 

investment formulation are very good. When we apply equation (6*) on

page 113 to the mining sector we get a very low R̂, 0.28. But with

2
the alternative formulation R is 0.874, despite two insignificant t 

statistics. The R ’s in the other two sectors are also high, and all 

coefficients are significantly different from zero. The signs of the 

coefficients are all correct and the magnitude of the coefficients are 

all reasonable. Mining has a slow adjustment rate of desired to

actual capital stock, while Chemicals and Trade have relatively 

fast adjustment rates. Also, the autocorrelation problems are not 

serious.

The regression results of these three sectors are:

Mining

I® = 229.2 + 0.19 DK - 203.1 Vx - 0.057 V 

(2.68) (0.33) (-1.69) (-0.24)

R2 = 0.874 

D.W. = 1.28

T̂he value of a will be explained in the capital stock section. 
"a11 can also be estimated in this equation by regression, but it 

causes loss of another degree of freedom.
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rate of adjustment (£ ) = 0.0566 

depreciation rate (6 ) = 0.21 

o = 0.346

Chemical Products

1̂ = 622.9 + 0.334 DK - 743.4 - 0.39 V2 

(1.71) (4.20) (-1.96) (-3.49)

R2 = 0.928 

D.W. = 1.42 

e = 0.39 

0 = 0.13

o = 0.006

Wholesale and Retail Trade

I® = 551.6 + 0.283 DK - 758.5 - 0.311 V̂ 

(1.81) (3.04) (-1.92) (-1.64)

R2 = 0.992 

D.W. = 1.57

3 = 0.31 

6 =  0.10

o « 0.120

where

DK =R~aQ.

vx = (1-6)* + b t 6 (1̂5 )t-;L

V = t-l (w)i rG _ { t-1 ± jG
i=o 1 t ” 1



Capital Stock

Even though the historical capital stock data by twenty indus­

tries are available, they are re-estimated by the two bucket reservoir 

system,̂  because we want the capital stock which represents the pro­

ductive capacity rather than the book value of the stock. Also, for 

forecasting, we need the depreciation rate for the future, which 

must be estimated by using the historical capital stock and the re­

placement data. Once we estimate the depreciation rate, which has a 

functional form, the capital stock series and gross investment and 

net investment data should be consistent with that depreciation rate. 

Therefore, it is inevitable that we must recalculate the capital stock 

data. Those recalculated capital stock and the depreciation rate were 

used in the estimation of the investment equations.

The two classes of capital stock are

Ki , t  ■ + vt  -

*2.t ■ *2.t-l + 6t - £t K2,t-1

where

V = gross investment

6t * depreciation rate.

Total capital stock at time t is

K = K, . +  K t T-,t 2 , t
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Âlmon, C. et al. 1985: Interindustry Forecasts of the American 
Economy. Lexington Books, 1974. Lexington, pp 67-71.



Notice that the information we need to calculate the capital 

stock series is the capital stock of the initial year, the ratio of 

the first class capital stock to the total capital stock in the 

initial year, gross investment series, and the depreciation rate. For 

this information, we rely on the existing capital stock data. We use 

the capital stock value in 1954 as the initial stock value. The error 

in the initial year capital stock estimate is not very important, be­

cause most of the variation in the data series will be caused by the 

investment data, which is actually used to generate the capital stock 

series.

The various ratios of the first class capital stock to the total 

capital stock in the initial year were tried. 0.6 is chosen as the 

ratio because it gives the best fit for the depreciation equation which 

will be described later. If the economy is in equilibrium, the ratio 

of first class capital stock to total capital stock is 0.5. Consider­

ing that in 1954 the Japanese economy was not in an equilibrium 

situation, the ratio, 0 .6 is probably appropriate.

The depreciation rate is calculated by using the historical 

capital stock and replacement. Gross investment is net increase in 

capital stock plus replacement. For forecasting purposes, we assume 

that the depreciation rate is some function of time. The following 

figure shows an appropriate shape for the depreciation rate in almost 

all the industries.

Replacement requirements are determined by losses in efficiency 

of existing durable goods as well as actual physical disappearance or 

retirement of capital goods.
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6

Figure VIII-2 Depreciation Rate Schedule

The Japanese economy has experienced rapid growth which was 

possible only through a rapid increase in the capital stock. There­

fore, we postulate that as the economy grows, the relative efficiency 

of the old capital stock with its old technology goes down. Hence, 

the replacement requirement rate is growing until the economy reaches 

the advanced situation. After that, the depreciation rate remains 

constant.

For this kind of curve, we could use the following function:

where

t = time
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<$t = depreciation rate at time t

c,v,w = constants.

As t increases, the depreciation rate approaches v asymptotically. As 

c appears in nonlinear form, several iterative regressions were done 

to pick up the best c. For simplicity 0.1 is chosen as c for all 

industry depreciation functions. However, a different c for different 

industries does not improve the regression very much.

v and w are estimated by the ordinary least square method with 

the known value of c. As expected, the sign of the coefficient turned 

out to be negative for all sectors but one. In Electricity, gas, and 

water supply, w is negative. If -w is greater than zero, the

curve is downward sloping toward an asymptotic line.

Rental Rate

The rental rate is the same concept as Jorgenson’s* user cost 

of capital, except that we assume a no-tax-economy. According to 

Jorgenson’s basic theory, the firm’s object is to choose gross in­

vestment at all points in time so as to maximize the present dis­

counted value of its net cash inflow. This can be expressed as

(1) Max J" (pQ - wL - ql - pM)e ^  dt

Ĵorgenson, D.W. Capital Theory and Investment Behavior. AER. 
53, 1963.

Jorgenson, D.W. Anticipations and Investment Behavior. In J.S. 
Dusenbery, G, Frown, L.R. Klein, and E. Kuh, eds. The Brookings 
Quarterly Econometric Model of the United States. Amsterdam, North- 
Holland.



where

I  = Kj + K 2 

w = wage rate 

p = price of output 

q = price of capital goods 

r = interest rate

u = expected rate of increase of prices

<$ * depreciation rate.
M = materials

The necessary condition for a maximum of (1) with respect to 

capital is

(2) iS = Si (6f r - u)
31 P

Therefore, the rental rate in this investment study is defined by

equation (2) following the marginal productivity principle.

Now we need an explanation of each component of the rental rate.

Price of output in investment study is usually value added price. As

mentioned before, we use price of gross output rather than value added

1price.

Because we have 156 sector price series for output, we have to 

aggregate to the twenty sector classification level. The output of 

each industry by the 156 sector classification is used as the weight

128

Ŝee Chapter IV. Labor Requirement.
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for that industry in determining the price of the output by twenty 

sector classification.

n20 _ - „ 156 
pi  ' . z w«  pj

where 156
Q7

w«  ■ j  Q | f

p2̂ * price of the i**1 output by 20 sector classification.

P̂ ĵ  " Price °f the j**1 output by 156 sector classification.

^ ij * outPut t ê industry by 156 sector classification, 

which belongs to the i**1 industry by 20 sector classifi­

cation.

n£ = set of industries belonging to the i^  industry by 20 sector 

classification.

The prices of capital goods are derived by using the B matrix.

136 156
q • = J b . . p
4i 51 J1 j

For nominal interest rate, we use the loan rate of commercial 

banks.̂  The expected inflation rate is taken to be a simple weighted 

sum of past inflation rates.

3

u = ± l0 wi  (Apt - i 1

See Appendix 1 for data description.
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The weight system employed is

wc = .4, = .3, w2 = .2, w3 = .1

The physical depreciation rate is explained in the capital stock section.

Housing Construction

The amount of spending on housing construction is quite high, and 

the nature of investment in housing is different from other investment, 

so it is necessary to formulate a separate equation for this sector.

Like a usual investment equation, housing investment will be explained 

by two steps: (1) optimal stock determination and, (2) adjustment of 

optimal stock to actual stock. The desired housing stock has been ex­

plained by an income variable, a relative price variable, and financial 

market conditions. All of these three variables were tried but only 

disposable income had the right sign, and it dominated the regression. 

Relative price and the interest rate showed the wrong sign and were 

insignificant. Therefore, we simply assume that the desired housing 

stock is a function of disposable income.

The actual stock is calculated by the INFORUM method:

(1) S, -  <1 -  i ) 1 I t . i  + S0 (1 -6 ) tt  1=0

where

t = time, t 1.

5 = initial stock o
6 = depreciation rate

It ■ new housing investment at time t.
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For the adjustment procedure, we assume that the housing investment 

in year t + 1 is some fraction a of the gap between the desired and 

the actual stock at the end of year t. So, the equation is

(2) It + i - a[ P Yt+1 - St]

where

Yt - disposable income.

Because the decision unit for housing investment is the house­

hold, we divide all the variables by the number of households. Finally, 

our regression equation is

(3) (i) -atP (|) " (#> 1 
H t+1 H t+1 H t

Substituting (1) into (3), we get

(*)(£) =a[g(|) - ‘I1 (1-6 )i (I) -(f) (1-5 )«=] 
H t+1 H t+1 1=0 H t-i H 0

Because 6 is unknown, we should estimate this equation with a search

procedure over reasonable values of 6 . The best regression result

is

<s>t  = ’  -015 i -  (1_4 '  -052 (1_6 } t
(5.398) (.608) (3.092)

where

6 =  0 . 0 2  

R2 = 0.993 

D.W. « 1.164.
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Even though it has an insignificant coefficient, all signs are 

2
correct and the R is very high. The D.W. statistic indicates the

existence of autocorrelation. The RHO adjustment procedure will be

performed for autocorrelation correction in forecasting.

Per household housing investment is converted to total housing

2investment. Due to the high R in the per household regression, the 

total housing investment shows very good fit.
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As mentioned in the introduction, this model is designed to be 

linked to the World Trade Model. The connection between the trade 

model and the national models will be through the trade equations.*

A special formulation and estimation technique for the trade 

equations have been developed by INFORUM, which will be used here. 

Therefore, the regression results will be presented without going

into the motivation back of the equation or into the estimation

2technique.

The equations for commodity trade are:

(1) Imports

Mt  -  (a  +  bUt) ( P "  /  p j? )n

where

Mt = imports of a commodity in year t

U = domestic use of a good in year t. Domestic use is defined 

by use = output - export + import.

CHAPTER IX

Trade E qua tions

Âctually, the import equation is used to connect the trade model 
and the national models. The export equation is not necessary for the 
connection because exports are imports from the buyer’s point of view. 
For details, see Nyhus, D.E., "The Trade Model of a Dynamic World Input- 
Output Forecasting System" INFORUM Research Report No. 14. 1975

2
For the theory and estimation technique, see Almon, C., et al. 

Chapter 6.
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P̂f = world price of a good as seen by Japan, as estimated in the 

trade model.̂

P̂ = domestic price of a commodity.

(2) Export

X, = (a + bDj (pf / p”)n 
t t t t

where

= exports of a commodity in year t 

Dt = world demand, which is estimated in the trade model in

9year t.

P̂ = world export price of a good, as estimated in the trade 

model.

The regression results are in Tables IX-1 and IX-2. In both of

-̂In the trade model, the world price of a good as seen by Japan is

where

Pw = I  M. P.„ Jt x it it

Pj = world price of a good as seen by Japan 

Mit = share of Japanese import of a good from i1"*1 country 

= domestic price of good in i1"*1 country.

2
In the trade model, world demand is estimated using production 

index of each country. Production indices of each country is aggregated 
to make world demand.
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import and export equations we expect positive sign on b and negative

sign on n . Because of the nonlinearity of the equation, the INFORUM

technique to estimate the trade equations require _a priori information

about the price elasticity with which the estimation procedure starts.

The basic idea of the estimation procedure is to choose the parameters

2
which maximize the utility function which depends on the R and the 

deviation of the price elasticity from the given information of the 

price elasticity. The information of the price elasticity are borrowed 

from the U.S.A. trade equation estimation.

In import equation estimation, the estimated price elasticities 

are not very different from the _a priori price elasticity except pro­

cessed foods, chemical products, industrial machinery, and transportation 

equipments. Japan does not import those products very much. Because 

the large proportion of these products are produced domestically with 

protection, the imported products are not really competitive with 

the domestic products. Hence, the estimated price elasticities are 

generally much lower than the a priori elasticities. Generally, esti­

mated export price elasticities are closer to the _a priori price elas­

ticities than import price elasticities. The aggregate relative price 

elasticity of import weighted by 1972 imports is -0.594 and that of 

export is -2.839. As is generally believed, the Japanese imports are 

price inelastic since the Japanese imports are mainly raw materials.

On the other hand, the Japanese exports are very price elastic. Be­

cause the Japanese exports are usually manufactured goods, Japan should 

compete with other countries for exports. For sectors whose import



ratio to domestic use is greater than 0.9, such as Petroleum crude,

Iron ore, and Non-metalic minerals, the import equations are not esti­

mated. If these sectors are included in the aggregate price elasticity 

calculation, the price elasticity of import would be much lower. For 

those sectors, we calculate import requirement to be used as imputs and 

final demands. We cannot use the regression equation for those sectors, 

since with the regression equation we simply regress the imports on 

the domestic use which is almost equal to the imports. The price 

elasticities for those sectors should be low because those are non­

competitive imports; the alternative to importing them is to not use 

them, not to produce them domestically.

The coefficient on domestic use, b, should be positive in the

import equations. This expectation turned out to be right for most

cases, and the coefficients are generally significant. Using the

coefficient b, point demand elasticities at 1972 were calculated and

shown in the tables. The aggregate demand elasticity of export

weighted by 1972 exports are 1.84 and the aggregate demand elasticity

of import weighted by 1972 imports is 1.44. For the sectors which

have wrong sign on b, we use the time trend equation:

pw
log M * a + bt + c log

11 Pd
t

pd
log Xt = a + bt + c log __

where t is time trend.
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The regression results of the sectors which have time trend equations 

were shown at the end of the Tables IX-1 and IX-2.

R2 is good enough to produce reasonable forecasts. Generally, R 

is high for the sectors whose imports or exports are large. Conversely, 

it is hard to predict the imports or exports of the sectors which have 

small amount of imports and exports. In the regression tables the stan­

dard errors of estimation (SEE) are shown. In order to see how the 

standard errors could affect the forecast of output and use level, we 

calculate the percentage of the standard error of export over output and 

the percentage of the standard error of import over use level. Only five 

sectors have standard error ratio greater than 5% for import equations 

and seven sectors for export equations.

Imports and exports of transportation and other services are re­

lated to the total amount of imports and exports. The regression results 

are:

a. Export of transportation 

X = -67.64 + 0.19 TX

(-5.198) (54.980) 

where

TX = total amount of exports

R2 * 0.9531 

D.W. = 1.1028

b. Exports of Other Services 

X = 202.78 + 0.05 TX

2

(6 .566 )  (9 .628 )
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R2 = 0.8843 

D.W. = 0.5739

c. Imports of Transportation

M = -28.17 + 0.07 TM

(-3.417) (31.508)

where TM = total amount of imports 
-2
R = 0.9793 

D.W. = 1.2675

d. Imports of Other Services 

M = -115.57 + 0.08 TM

(-9.923) (28.547)

R2 = 0.9748 

D.W. = 1.7447



TABLE I K - 1 .  REGRESSION RESULTS Of IMPORT EQUATION

SECTOR, PHI CE 
ESTIMATE

EL AS 11C 1 T Y 
A PRIORI

CONST(A

1 GRAIN * . 5 0 t  . 50 14 5 . 7  
1 . 8 4 )

2 OTHER CROPS -  .2 7 - . 2 7 - 8 1 1 . 3  
- 6 . 7 5 )

J FRUITS - . 2 7 - . 2 7 - 3 0 . 6
- 3 . 2 5 )

4 OTHER CROPS FOR INDUSTRIAL P - . 2 ? - . 2 2 - 3 4 6 . 4
- 3 . 6 7 )

6 L I V E  STOCKS,POULTRY - . 2 7 - . 2 7 - 2 . 8  
-1  . 6 5 )

8 SERICULTURE - . 9 5 - . 2 7
- 1  . 0 5 )

10 FORESTRY - . 5 0 - 1 . 0 0 - 5 . 8  
- 1 . 7 9 )

1 * LOGS - . 6 0 - 1 . 6 5 - 8 6 0 . 2
- 6 . 7 5 )

14 F ISHERIES - 1 . 0 0 - 1 . 0 0 - 5 6 . 4
- 5 . 2 6 )

UHAL1N6 .0 0 - 1 . 0 0 - . 4
- . 4 2 )

16 INLAND WATER F ISHERIES - 1 . 0 0 - 1 . 0 0 - 2 . 9
- 4 . 0 6 )

17 COKING COAL - 1 . 0 0 - 1 . 0 0 •r»
sTO 
1 

1

20 ORES K CONCENTRATES OF NON'F - . 2 2 — .  22 - 8 1 . 1
- 7 . 5 9 )

a NATURAL GAS - . 2 2 -  . 22 - 6 . 4
- 8 . 7 0 )

23 L IR E STONE SAND GRAVEL - . 2 2 1 . 9
2 . 7 8 )

26 CARCASSES - . 7 0 — 1 . 6 3 - 1 4 . 4  
-1  . 1 0 )

27 HEAT PRODUCT •00 — 1 . 6 3 1.1 
1 . 6 7 )

28 DAIRY PRODUCT - 2 . 1 0 — 1 . 6 3 - 4 . 1
- 2 . 3 4 )

29 VEGETABLE S FRUIT PRESERVED - . 2 0 — 1 . 6 3 1 8 . 2
5 . 4 9 )

JO SEA FOOD PRESERVED - . 5 0 - 1 . 6 3 - 2 2 . 6
- 2 . 7 9 )

t

HAND(B) ELAS OF 
DEHAND

RBARSQ RHO S EE SEE/USE
( X )

1972
IMPORTS

. 0 0 9
. 2 5 )

. 1 0 5 . 3 6 2 . 2 6 4 2 9 . 0 5 9 1 . 4 9 5 1 8 4 .

. 7 9 5
1 0 . 9 8 )

2 . 6 5 5 . 9 0 3 . 3 4 2 4 9 . 2 0 7 3 . 0 0 8 5 6 1 .

. 2 0 2
1 0 . 0 1 )

1 . 2 8 7 . 8 8 4 . 2 3 1 7 . 4 1 0 1 . 0 8 9 1 1 8 .

1 . 5 0 3
5 . 6 3 )

3 . 0 0 7 . 7 3 9 . 5 7 6 3 0 . 1 9 6 8 . 7 4 3 1 8 0 .

. 0 0 9
4 . 8 4 )

1 . 4 4 0 • 562 . 3 6 6 1 . 1 6 7 • 114 1 2 .

. 0 5 4
1 . 5 7 )

3 . 2 6 4 . 5 9 5 • 4 8 2 . 4 5 9 • 3 6 4 3 .

. 0 2 8
4 . 1 5 )

1 . 5 6 0 .  468 . 1 1 2 . 8 4 5 . 1 4 3 1 1 .

1 . 2 5 7
9 . 8 1 )

2 . 7 0 7 . 9 1 3 . 4 9 4 3 4 . 5 2 3 3 . 1 8 1 6 3 4 .

. 1 1 6
8 . 3 8 )

1 . 9 4 5 . 7 6 6 . 3 0 9 6 . 4 5 9 . 6 4 5 8 1 .

. 0 8 8
2 . 6 9 )

1 . 2 7 2 . 3 8 4 . 5 5 7 . 5 3 9 2 . 4 5 2 2 .

. 1 2 8
8 . 0 3 )

1 . 7 4 9 . 8 2 3 • 3 9 8 . 4 0 0 . 7 6 3 6 .

1 . 4 0 8
1 6 . 4 0 )

1 . 9 9 2 . 9 5 5 • 518 2 3 . 7 4 9 4 . 7 6 1 4 3 2 .

1 . 0 1 1
3 3 . 2 0 )

1 . 1 8 9 . 9 9 0 •  725 1 2 . 7 4 6 2 . 5 2 7 4 2 9 *

. 5 7 4
1 5 . 2 9 )

1 . 6 2 1 . 9 5 3 • 3 6 7 . 7 6 5 2 . 6 2 7 1 5 .

.021
1 7 . 2 8 )

. 9 2 0 . 9 6 4 •271 1 . 0 7 2 • 1 0 3 2 5 .

. 1 6 8
7 . 0 9 )

1 . 1 1 4 . 6 2 8 • 3 5 2 1 4 . 4 8 6 1 . 7 2 5 2 0 4 .

. 0 0 4
. 9 2 )

. 4 8 0 - . 0 1 6 • 4 0 2 . 7 2 5 • 3 0 0 3 .

. 0 3 8
8 . 6 4 )

1 . 2 3 0 . 6 6 3 • 143 3 . 9 0 8 . 6 8 0 3 6 .

. 0 4 5
2 . 8 2 )

. 4 2 9 . 2 4 6 •  180 3 . 9 0 S 1 . 2 8 1 3 9 .

.12 1
9 . 7 5 )

1 . 2 4 9 . 8 7 5 • 6 3 9 9 . 6 4 0 1 . 0 3 1 1 3 4 .



SECTOR, Ff i lCE ELASTICITY CONST(A) 0
ESTIMATE A PRIORI

TABLE 1 X - 1 C C O N T I N U E D ) .  REGRESSION RESULTS O f  IMPORT EQAT ION
I—|

22 BAK ER V PRODUCTS .GO - 1 . 6 3 6 . 9  
C . 9 5 )

33 REFINED SUGAR - . 8  0 - 1 . 6 3 - 3 * . 7  
< - 2 . 4 2 )

34 OTHER FOOD PREPARED - . 1 0 - 1 . 6 3 - e . e
C - 1 . 6 2 )

35 PREPARED FEEDS FOR ANIMAL & - 1 . 6 3 - 1 . 6 3 7 . 9  
( 3 . 0 8 )

56 ALCOHOLIC BEVERAGES - . 7 0 - 1 . 6 3 - 3 . 6  
< - 1 . 0 5 )

37 SOFT DRINK - 1 , 5 0 - 1 . 6 3 - . 2  
< - . 4 7 )

i t t TOBACCO - .V O - 1 . 6 5 2 . 6  
C 1 . 9 1 )

39 S I LK  REELING S WASTE S ILK  SP - 1 . 6 5 - 1 . 6 5 - 6 5 . 2  
< - 4 . 0 4 )

4U COT ION SPINNING - 1 . 6 5 - 1 . 6 5 - 6 2 . 7  
< - 6 . 3 1 )

41 WOOLEN ft WORSTED YARN - 2 . 4 0 - 1 . 6 5 - 1 0 . 8  
« - 1 . 3 0 )

42 LINEN YARN - 2 . 3 0 - 1 . 6 5
( - I $ 5 >

44 SYNTHETIC FIBER YARN .0 0 - 1  . 6 5 - . 1
( - 1 . 6 4 )

4 * S ILK K RAYON WEAVING - 1 . 6 5 - 1  . 65 - 1 4 . 5  
( - 7 . 5 7 )

47 SYNTHETIC FIBERS WOVEN - 1 . 6 5 - 1 . 6 5 - . 3  
C - . 5 6 )

48 WOOLEN FABRICS WOVEN ft FELTS - 1 . 6 5 ^ 1 . 6 5 - 3 1 . 8  
< - 1 . 9 7 )

49 LINEN FABRICS WOVEN - 1 . 8 0 - 1 . 6 5 - 3 . 9  
< - 3 . 1 3 )

11 KNITTED FABRICS - 1 . 6 5 - 1 . 6 5 - 3 3 . 8  
C - 5 . 4 2 )

13 OTHER FIBER PRODUCTS - 2 . 0 0 - 2 . 0 0 - 4 . 1  
( - 4 . 5 1 )

14 FOOTWEAR EXCEPT RUBBER HADE - 1 . 6 5 - 1 . 6 5
C - 5 ? f i i )

IS WEARING APPAREL — 1 . 6 0 - 1 . 6 5
< 3. S i >

HAND(B) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/USE
(X )

1972
IMPORTS

.011
1 . 0 8 )

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

.3 6 7
8 . 7 6 )

1 . 3 1 5 . 7 2 4 . 4 5 4 1 1 . 0 9 5 2 . 4 5 8 172

.031
6 . 6 3 )

1 . 2 0 8 . 7 9 7 . 6 9 7 5 . 0 7 2 . 3 1 1 56

.0 0 4
. 5 8 )

. 2 1 7 - . 0 8 2 • 4 8 8 2 . 7 0 6 •4 5 4 10

. 0 1 2
3 . 9 4 )

1 . 2 4 1 . 6 2 2 • 278 2 . 3 4 3 • 149 20

.0 0 7
3 . 3 0 )

1 . 0 9 8 .1 3 1 •2 9 3 . 6 5 8 . 1 9 2 3

.0 0 2
1 . 2 1 )

. 4 5 3 • 111 • 232 . 7 7 6 .0 8 1 6

.5 0 8
5 . 6 1 )

2 . 0 4 7 . 8 0 5 • 6 3 5 1 0 . 3 9 5 4 . 1 4 0 91

.29 1
6 . 8 9 )

4 . 4 1 4 .8 7 1 . 2 5 1 1 . 7 5 0 . 6 2 8 20

. 1 1 5
2 . 3 3 )

2 . 1 0 0 . 3 3 7 . 6 0 5 3 . 8 5 5 2 . 1 4 6 27

.0 4 7
2 . 0 2 )

2 . 4 7 2 . 3 9 4 • 4 9 8 . 2 4 4 1 . 7 0 9 1

. 0 0 2
6 . 0 9 )

1 . 1 8 7 . 7 8 3 . 6 7 7 • 146 . 0 3 8 1

. 0 8 2
1 3 . 7 7 )

1 . 6 9 4 . 9 7 2 •  137 1 . 4 0 9 . 3 2 5 27

. 0 0 7
4 . 9 8 )

1 . 0 9 4 . 7 3 2 •  150 • 6 7 6 . 1 2 1 5

. 1 1 3
2 . 7 0 )

2 . 8 0 3 • 422 •  420 3 . 1 9 8 . 7 3 0 17

. 3 4 6
4 . 3 0 )

4 . 7 9 2 • 688 • 575 . 7 3 4 5 . 1 9 4 3

. 1 2 0
8 . 2 1 )

1 . 7 9 8 •  839 • 6 9 2 5 . 6 1 3 . 8 8 8 48

. 0 4 3
9 . 8 0 )

1 . 5 1 1 • 912 •  161 • 788 . 2 7 6 12

. 0 3 3
8 . 5 3 )

1 . 6 2 2 •  870 •  511 • 529 . 3 0 0 6

. 0 1 4
3 . 4 0 )

. 8 6 8 •  508 - . 1 5 6 4 . 4 8 8 • 3 0 0 24
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TABLE 1 X - K C O N T I N U E D ) .  REGRESSION RESULTS OIF IMPORT 

SECTOR,

56 TEXTILE 6ARMENTS 

5 /  WOOD MI LL I NG

58 WOODEN PRODUCTS

59 FURNITURE WOODEN ft METAL 

6U PULP

61 PAPER

62 ARTICLES OF PAPER ft PAPERBOA

63 P R I M I N G  ft PUBLISHING

64 LEATHER MANUFACTURES ft FUR P

65 LEATHER PRODUCTS E X .  FOOTWEA

66 ARTICLES OF RUBBER

67 BASIC INORGANIC INDUSTRIAL C

60 BASIC ORGANIC INDUSTRIAL CHE 

69 SYNTHETIC DVESTUFF 

?U BLASTING POWDER

72 MATERIALS OF SYNTHETIC FIBER

73 PLASTIC

74 CHE HICAL FERTIR1ZER

75 MISCELLANEOUS BASIC CHEMICAL

76 VEGETABLE ft ANIMAL O IL

FRICE ELASTI  
ESTIMATE

- 1 . 6 5

- 2 . 0 0

- 2 . 7 7

- . 8 0

.00

- 1 . 6 5

•00

- . 8 0

- . 8 0

- 5 . 0 0

.00

- 1 . 6 5

- . 7 0

- .1 0

- 1 . 5 0

.00

- 1 . 4 0

.00

.00

.00

EQAT ION 

CONST ( A ) (i MAND(B) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/USE
( X )

1972
IMPORTS

• 042 
8 . 0 1 )

1 . 3 0 3 • 876 . 1 3 2 1 . 1 6 2 . 4 1 9 12

.0 7 3
1 1 . 4 6 )

1 . 3 9 8 . 9 6 3 . 0 4 6 6 . 0 4 0 . 3 5 3 125

. 0 1 4
6 . 6 3 )

1 . 6 2 2 • 801 . 3 9 2 . 6 5 8 . 1 1 9 6

. 0 0 3
4 . 0 7 )

1 . 3 4 8 . 6 5 8 . 4 4 2 . 7 5 6 . 0 5 7 6

. 0 9 7
4 . 1 7 )

.7 9 1 . 6 2 1 . 6 2 0 7 . 6 2 4 1 . 4 2 3 68

.0 1 7
3 . 5 3 )

1 . 4 9 6 . 3 7 1 . 0 1 9 3 . 3 3 6 . 3 1 1 11

. 00 5
1 0 . 7 7 )

1 . 1 2 0 . 9 2 0 . 6 3 1 . 6 0 2 . 0 3 8 10

. 0 1 6
3 . 8 5 )

1 . 3 3 4 .5 3 1 . 7 4 8 S . 349 . 2 7 6 27

. 1 4 2
9 . 0 2 )

1 . 5 5 6 . 8 5 2 . 1 9 4 . 8 9 4 1 . 2 0 8 13

. 0 7 4
8 . 7 8 )

1 . 5 0 6 . 9 0 1 . 0 9 1 . 5 5 4 . 5 1 7 7

. 0 1 45. 28 )
1 . 2 7 7 . 7 2 9 . 6 8 6 1 . 4 0 4 . 2 0 0 13

. 0 0 7
1 6 . 0 5 )

1 . 4 6 1 . 9 4 4 . 2 9 4 . 1 0 1 . 0 2 9 2

. 0 2 4
1 2 . 6 0 )

. 6 7 9 . 8 3 6 . 1 3 4 2 . 7 5 3 . 2 0 7 49

. 2 1 4
4 . 8 2 )

•  930 . 6 8 2 - . 3 4 1 2 . 1 1 4 3 . 6 3 1 21

. 1 6 5
5 . 7 5 )

1 . 7 1 8 . 6 8 4 . 2 3 7 1 .1 8 1 3 . 0 4 1 5

. 0 0 8
5 . 7 4 )

1 . 1 0 0 •  761 . 5 7 9 . 9 4 2 . 1 6 4 6

. 0 3 3
9 . 0 9 )

1 . 0 4 6 . 8 1 7 . 4 3 7 2 . 0 1 1 • 3 4 3 22

. 0 6 7
2 . 3 1 )

. 7 1 0 •  303 • 716 3 . 0 1 5 1 * 3 7 9 27

. 1 2 6
6 . 1 7 )

1 . 1 4 7 •  788 •3 1 1 7 . 8 6 3 1 . 5 7 5 84

.0 3 9
2 . 2 8 )

. 4 8 9 • 295 • 6 8 8 9 * 2 4 6 1 . 3 0 3 56



TABLE I X - 1 < C O N T I N U E D ) .  REGRESSION RESULTS Of  IMPORT EQAT ION

SECT OR, PRICE
ESTIMATE

ELAST
A

1CITY
PRIORI

CONST (A

i l COA 11NGS . 0 0 - 1 65
1 . 3 7 )

?tt MEDICINE - 1 . 6 5 - 1 65 - 6 . 8  
-1  . 3 5 )

7V OTHER CHEMICAL PRODUCTS - . 2  0 - 1 65 1 6 . 9  
1 . 3 9 )

uu PETROLEUM REFINERY PRODUCTS * 1 . 6 5 - 1 65 9 . 6
. 6 5 )

81 COAL PRODUCTS .0 0 - 1 65 . 8
1 .0  7)

82 MISCELLANEOUS ANT 1 SEPT 1CI ZED - 1 . 6 5 - 1 65 - . 1
- . 5 5 )

83 CLAY PRODUCTS FOR BUILDING U . 0 0 -3 77 - . 3  
- 1 . 0 3 )

t 4 GLASSWARE .0 0 -3 77 - . 0
- . 0 2 )

85 POTTERY - 2 . 7 7 -3 77 - . 6
- . 7 4 )

t i t CEMENT - . 2 0 -3 77
- 5 . 2 7 )

87 0THERN0N-METALL1C MINERAL PR - . 2 0 -3 77 2 . 4
3 . 3 3 )

VU FERROALLOYS - 2 . 0 0 - 2 00 - 3 . 6  
- 1  . 9 0 )

91 STEEL INGOT - 2 . 2 0 - 2 00 - 1 . 0
- 2 . 1 7 )

¥2 HOT-ROLLED PLATES* SHEETS - 2 . 0 0 - 2 00 lih
93 STEEL PIPE & TUBE - 1 . 6 0 - 2 00 . 2

. 6 3 )
V4 COLD-ROLLED I  COATED STEEL P -e .oo - 6 00 . 6

7 . 8 1 )

95 CAST t  FORGE IRON - 2 . 0 0 - 2 00 . 0
. 3 8 )

96 NONFERROUS METAL INGOTS - . 4 0 - 1 65 9 . 5
. 1 4 )

97 COPPER BRASS PROOUCTS - 1 . 2 0 - 1 65 - 2 . 9
- 4 . 2 7 )

98 ALUMINUM EXTRUDED PRODUCTS - 1 . 6 5 - 1 65 . 72.82)

#*•

HAND( B ) ELAS OF 
DEMAND

. 0 1 7
3.1 7)
. 081

1 2 . 7 3 )

.148
8 . 0 8 )

.087
11.22)

.001 
• 4 8 )

.0111.44)

.0 1 0
5 . 2 1 )
.0 1 7  
5 . 6 4  )

. 0 1 5
2.8 8)
. 0 0 5

1 5 . 2 4 )

.002
2 . 6 9 )
. 0 7 5
5 . 6 0 )

001 
. 4 3 )

.002
. 9 0 )

. 0 0 3
3 . 2 6 )

- . 0 0 0
- . 6 0 )

.000
5 . 7 7 )
.3 9 2
5 . 9 5 )

. 0 2 4
8 . 5 0 )
. 0 0 8
5 . 9 6 )

. 7 6 6

1 . 0 8 1

. 8 9 4

. 9 6 4

. 4 0 3

1 . 4 5 7

1 . 1 8 9

1.002

1 . 2 4 1

1 . 3 2 1

. 5 6 0

1 . 3 7 2

1 . 5 3 2

. 5 3 2

. 8 6 5

- . 1 1 3

. 9 5 2

. 9 8 3

1 . 8 0 9

. 8 0 7

RBARSQ RHO

. 4 7 4  - . 2 0 8

. 9 5 0  . 3 8 8

. 8 4 0  - . 3 2 4

. 9 0 6  - . 1 6 0

- . 0 8 3  . 3 8 5

. 1 4 0

. 7 2 3

. 7 5 5

. 5 1 5

. 9 5 4

. 3 9 7

. 5 8 9

. 6 0 8

. 0 1 6

. 5 4 3

. 6 0 5

. 4 9 8

. 7 4 5  - . 6 2 9

. 7 7 0  - . 5 9 1

- . 1 0 7  . 1 1 8

. 0 2 1  - . 3 4 3

. 8 2 5  - . 2 3 4

. 7 4 8  - . 0 8 6

. 7 4 4  . 5 8 7

. 8 7 2  . 5 1 1

• 4 7 2  . 4 4 1

SEE 

1 . 1 3 0  

5 . 9 1 7  

1 3 . 7 1 9  

2 0 . 3 1 0  

1 . 1 2 7  

. 0 9 6  

. 2 5 3  

1 . 3 4 4  

.75 1  

.101 

. 8 3 3  

2 . 5 3 2  

. 4 0 5  

3 . 9 5 8  

. 4 4 5  

. 0 8 7  

. 0 3 8  

61 . 7 1 3  

. 5 4 7  

• 4 9 0

SEE/USE 1972 
( X )  IMPORTS

.4 58 

. 5 2 9  

1 . 4 1 9  

.6  8 6 

. 1 6 9  

. 3 4 7  

. 1 1 8  

. 2 6 5  

. 3 9 3  

•022 

. 0 5 2  

1 . 4 2 7  

. 0 1 7  

. 2 3 0  

. 1 4 5  

.006 

. 0 0 3  

4 . 3 4 0  

• 2 0 7  

. 1 3 2

6

104

162

306

0

0

3 

10

4 

2 

6

10

2

6

1

1

0

547

3

3



~t
TABLE I X - 1 C C 0 N T I N U E D ) .  REGHES SION RESULTS 01 IMPORT EG AT ION

SECTOR, P«1 CE 
ES11MATE

ELA 11CITV 
PRIOR I

CONST (A )

V9 OTHER NONFERROUS METAL PRODU - . 3 0 - .65 2.1
2 . 8 3 )

ICO STRUCTURAL METAL PRODUCTS .00 - .77 2 . 6
2 . 1 5 )

1U1 OTHER METAL PRODUCTS - . 2 0 - . 7 7 - 1 . 3  
- 1  . 0 7 )

1(1? POWER GENERATING MACH1NARY & - 1 . 0 5 - .05 1C.9  
1 . 4 5 )

I t ) MACHINE TOOLS METALWORKING H . 00 - .05 3 S . 0
. 2 9 )

104 INDUSTRIAL MACHINERY - . 4 0 - .42 4C .3
4 . 5 9 )

ICS GENERAL INDUSTRIAL MACHINERY . 0 0 - • 42 V . ih
106 OFFICE MACHINERY . 0 0 - . 42 6 . 4  

1 . 9 5 )
1 0 / HOUStHOLD MACHINERY - 1 . 2 0 • • 42 • 'O

0 
•

1 
1

l U t t PARTS OF MACHINERY - . 6 0 - • 42 2.2
2 . 0 4 )

1 uv STRONG ELECTRIC MACHINERY •00 - • 42 - 1 . 0
- . 3 4 )

110 HOUSEHOLD ELECTRICAL MACHINE . 00 - • 42 . 6
. 5 5 )

111 OTHER WEAK ELECTRICAL APPL IA • 00 - • 42 1S .1  
1 . 6 1 )

112 SHIPS 1 BOATS •00 - • 77 1 7 . 2
1 . 9 3 )

113 RAILWAY VEHICLES - . 8 0 - • 77 . 4
. 4 0 )

1 1 * PASSEN6ER MOftTOR CAR •00 - • 77 3.1  
1 . 4 9 )

116 MOTORCYCLES & BICYCLES . 0 0 - . 77 . 0
. 2 2 )

11? AIRCRAFTS . 0 0 - . 7 7 - 3 4 . 8  
- 4  . 4 4 )

118 OTHER TRANSPORTATION - . 4 0 - • 77 - . 7
- 1 . 2 3 )

11V PRECISION MACHINERY •00 - • 77 . 6
. 1 7 )

MAND(B) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/USE
U )

1972
IMPORTS

.0 1 5
5 . 6 3 )

• 785 • 655 . 2 9 0 1 .47 1 . 2 1 5 1 3 .

.0 0 4
4 . 0 0 )

• 748 • 600 . 4 1 3 1 . 7 9 2 • 081 1 5 .

. 0 1 2
1 0 . 7 6 )

1 . 0 7 0 • 918 . 0 0 8 1 . 3 9 9 . 0 8 6 2 4 .

. 0 2 2
1 . 8 7 )

• 632 . 1 3 0 • 2 3 0 7 . 5 3 7 • 8 6 8 3 0 .

. 1 5 3
. 8 1 )

• 6 88 - . 0 3 5 . 8 9 7 9 9 . 2 2 0 1 7 . 6 4 2 5 2 .

s ? I S .
. 6 9 4 . 8 6 7 . 3 3 9 9 . 8 7 1 • 3 2 5 1 5 2 .

. 0 3 3
5 . 8 2 )

• 634 . 7 6 7 . 2 9 7 8 . 7 4 1 • 6 4 6 8 4 .

. 0 7 8
2 . 5 4 )

• 505 . 3 5 3 . 8 0 3 8 . 4 0 0 7 . 6 9 2 40.

• 053  
7 . 0 1 )

2 . 6 4 5 • 808 •2 5 3 .8 8 5 . 2 7 3 8 .

.0 2 4
1 5 . 8 0 )

. 9 3 5 . 9 2 9 •  785 2 . 0 2 2 . 1 5 9 33.

. 0 2 3
7 . 7 8 )

1 . 0 3 5 . 8 5 6 • 6 9 8 3 . 1 0 8 •234 32.

. 0 1 0
1 0 . 6 7 )

• 968 . 9 1 9 . 4 8 1 1 . 8 9 8 . 1 0 0 27.

. 0 5 0
1 1 . 6 6 )

. 9 1 7 • 931 •  165 1 6 . 2 5 7 • 3 8 5 2 7 6 .

. 0 0 4
. 1 9 )

. 1 1 4 - . 1 0 7 • 0 1 6 1 0 . 9 6 8 2 . 1 0 9 3 1 .

. 0 0 2
. 8 0 )

•  656 - . 0 8 6 . 3 7 7 •  467 •  137 2 .

.0 0 7
8 . 9 6 )

• 902 . 8 8 8 . 4 4 7 3 . 0 6 8 . 0 7 3 4 2 .

. 0 0 0
. 5 1 )

• 658 - . 0 8 0 . 8 4 1 . 0 8 9 . 0 3 0 0 .

. 6 9 4
1 5 . 7 4 )

1 . 2 3 8 • 961 . 3 7 2 8 . 8 0 3 3 . 3 7 5 1 6 9 .

. 0 2 6
3 . 0 5 )

1 . 3 3 4 . 4 4 2 . 0 2 9 . 9 3 3 • 7 9 9 2 .

. 1 1 3
7 . 8 8 )

•  985 . 8 5 9 >509 4 . 7 4 4 1 . 2 8 1 5 9 .
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^  TABLE 1 X - K C 0 N U N U E D ) .  REGRESSION RESULTS OF IMPORT EQ AT ION

SECTOR, PM CE 
ESTIMATE

ELASTICITY 
A PRIORI

CONS! (A ) DEMAND(B) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/USE
(X )

1972
IMPORTS

WO PHOTOGRAPHIC & OPTICAL 1NSTR . 0 0 - 3 . 7 7
<

- 9 . 0  
-1  . 9 3 ) (

. 1 2 0
6 . 6 7 )

1 . 2 6 7 . 8 1 3 . 2 6 1 4 . 9 1 3 1 . 3 7 9 SO.

121 WATCHES I  CLOCKS - . 4 0 - 3 . 7 7
(

- 5 . 7  
- 1  . 1 6 ) (

. 1 8 6
6 . 6 1 )

1 . 1 5 4 . 7 9 6 - . 1 7 9 5 . 0 5 0 2 . 2 1 2 4 7 .

Mi OTHER MANUFACTURING GOODS •00 - 3 . 7 7
(

- 1 9 . 7
- 1 . 5 9 ) (

1 . 1 3 8 . 8 3 1 . 5 2 5 2 1 . 0 7 2 • 8 2 6 2 1 9 .



TABLE I X - 1  ( C O N T I N U E D ) .  REGRESSION RESULTS Of  IMPORT EQ AT ION

SECTOR PRICE ELA ST IC IT I ES CONST ANT(A)

11 CHARCOAL It FIREWOOD . 0 0 - . 0 7 2  
( - . 2 7 )

41 GRAIN H I L L  PRODUCTS * • 6 8 3.  220 
1 . 3 2 )

43 SPAN RAYON YARN - 5 . 4 4 4 . 0 ? 8  
( 1 . U )

46 COHON ft SPUN RAYON FABRICS . 0 0 2 . 7 2 6  
( 3 3 . 2 0

» ROPESS F ISHING NETS - 2 . 2 7 2 . 6 77  
( 2 . 4 S )

71 SPUN RAYON - 3 . 7 4 1 . 1 0 4  
C . 6 1 )

l ib P16 IRON - 3 . 0 3 7 . 5 4  7 
(  2 . 6 0 )

1ME(B) RBARSQ RHO SEE SEE/USE (X> 1972 IMP

. 2 2 6
3 . 6 7 )

. 5 5 5 . 1 5 2 1 . 8 1 3 . 7 3 .

- . 1 7 5  
- f  . 0 2 )

. 4 2 7 . 7 0 0 1 . 9 . 1 6 .

. 1 5 9
1 . 5 2 )

. 1 5 0 . 0 9 1 2 . 7 3 . 0 0 .

.2 7 9
1 4 . 8 2 )

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

- . 0 4 3
- 2 . 2 1 )

. 7 6 0 - . 2 0 0 1 . 1 1 . 8 2 .

.0 1 4
. 1 7 )

. 3 1 6 - . 0 3 1 2 . 0 1 . 9 0 .

.0 3 1
. 4 4 )

- . 0 4 3 . 6 2 6 1 . 8 . 1 2 8 .



TABLE REGRESSION RLSULTS OF EXPORT EUUAT10N

SECTOR, FRI CE 
EST IMATE

ELASTICITY 
A PRIORI

CONST(A

1 GRAIN - . 5 0 - . 5 0 - 5 4 . 5  
- 1  . 6 6 )

10 FORESTRY - . J O - 1 . 0 0 - 3 . 6  
- 1  . 1 6 )

12 LOGS - 1 . 6 5 - 1 . 6 5 . 3
. 5 5 )

21 PETROLEUMS CRUDE - . 2 2 - . 2 2 - a . 5
- 2 . 2 5 )

23 LIME STONE SAND GRAVEL - . 2 2 - . 2 2 - 7 . 4
- 3 . 2 9 )

25 N0N-METAL1C MINERALS - . 5 0 - . 2 2 2 . 0
. 2 1 )

27 MEAT PRODUCT - 2 . 2 0 - 1 . 6 3 - . 7
- 2 . 9 0 )

2tt DAIRY PRODUCT - 1 . 6 3 - 1 . 6 3 - 6 * 1
- 4 . 6 1 )

31 GRAIN MILL  PRODUCTS - 1 . 6 3 - 1 . 6 3 - 2 8 . 2
- 2 . 9 7 )

J2 BAKERV PRODUCTS - . 5 0 - 1 . 6 3 . - 1 1 . 5
- 3 . 6 3 )

33 REFINED SUGAR - 1 . 6 3 - 1 . 6 3 - . 3
- . 3 9 )

34 OTHER FOOD PREPARED - 1 . 6 3 - 1 . 6 3 - 2 C . 4
- 2 . 9 1 )

35 PREPARED FEEDS FOR ANIMAL ft - . 9 0 - 1 . 6 3 - 2 . 0
- 3 . 0 7 )

36 ALCOHOLIC BEVERAGES - 1 . 6 3 - 1 . 6 3 - 1 . 7
- 5 . 0 3 )

37 SOFT DRINK - 1 . 6 3 - 1 . 6 3 - 2 . 3
- 3 . 9 6 )

i t TOBACCO ‘ - 1 . 6 5 - 1 . 6 5 - 1 . 0  
- 3  . 1 4 )

41 WOOLEN ft WORSTED YARN - 1 . 1 0 - 1 . 6 5 - 3 6 . 7
- 4 . 4 1 )

42 LINEN YARN - 1 . 6 5 - 1 . 6 5 - . 6
- 6 . 8 9 )

43 SPAN RAYON YARN - 2 . 2 0 - 1 . 6 5 - 3 . 0
- 3 . 3 3 )

44 SYNTHETIC FIBER YARN - 1 . 6 5 - 1 . 6 5 - 1 4 5 . 1
- 9 . 2 4 )

M AN D( B ) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/OUT
( X )

1972
EXPORTS

. 7 3 0
1 . 9 7 )

3 . 2 5 5 . 2 0 7 . 3 0 0 1 5 . 2 6 8 • 9 2 9

. 0 9 3
2 . 6 9 )

1 . 5 8 7 . 1 9 4 • 6 5 4 1 . 2 0 0 •2 42 7

. 0 0 4
. 6 5 )

. 5 8 7 .0 9 1 . 6 3 6 . 2 8 3 .05 1 1

. 1 0 0
2 . 4 2 )

5 . 5 5 9 . 3 1 6 .2 5 1 1 . 1 2 9 2 0 . 9 6 8 5

. 0 9 0
3 . 8 3 )

4 . 9 2 4 . 5 9 3 • 120 . 3 8 6 . 0 4 8 2

. 0 1 9
. 1 9 )

. 4 9 0 . 1 5 7 . 5 3 7 1 . 9 8 6 8 . 6 3 3 5

. 0 1 4
5 . 4 6 )

1 . 8 0 0 . 5 8 6 - . 2 5 5 •  171 • 0 8 6 1

. 0 9 6
6 . 4 3 )

2 . 4 5 1 . 8 5 2 • 0 6 2 •  526 • 0 8 9 4

. 3 9 2
3 . 6 6 )

3 . 0 2 2 . 5 5 9 . 3 8 2 4 . 3 2 8 .2 2 1 11

. 1 7 5  
S . 0 6 )

2 . 6 6 5 . 5 9 3 . 4 4 5 1 . 0 2 5 . 1 1 7 7

. 0 0 9
1 . 1 0 )

1 . 4 2 1 . 1 9 0 • 215 . 3 5 0 . 0 9 6 1

. 3 8 4
4 . 9 9 )

1 . 9 9 6 . 7 4 0 • 4 3 3 2 . 3 4  5 • 1 5 0 22

. 0 4 0
5 . 6 2 )

1 . 8 6 9 . 7 2 2 - . 1 0 2 • 248 • 043 2

. 0 4 4
1 1 . 7 3 )

1 . 5 4 9 . 9 4 7 • 201 • 151 • 0 1 0 3

.0 4 2
6 . 2 8 )

2 . 0 9 7 . 5 5 0 •  518 • 308 • 098 3

.0 1 5
4 . 3 7 )

2 . 5 4 0 •  584 • 2 6 5 •  136 • 0 1 5 1

. 6 3 3
7 . 0 4 )

2 . 1 9 3 •  812 •  309 2 . 5 1 1 1 . 2 6 6 28

. 0 0 9
8 . 6 9 )

3 . 0 7 6 . 6 3 0 •0 5 4 • 031 .1 7 1 0

. 0 6 3
6 . 5 1 )

1 . 7 7 0 • 944 - • 2 3 4 •  318 •4 0 7 5

1 . 8 2 6
1 0 . 7 2 )

3 . 7 6 0 • 968 - . 0 9 7 5 . 1 8 3 1 . 3 1 2 71



TABLE I  X - 2 . ( C O N T I N U E D ) .  REGRESSION RESULTS 01 E

SECTOR,

4? SYNTHETIC FIBERS UOVEN 

49  LINEN FABRICS UOVEN 

51 KNITTED FABRICS

53 OTHER FIBER PRODUCTS

54 fOOTUEAR EXCEPT RUBBER MADE 

56 TEXTILE GARMENTS

5ft WOODEN PRODUCTS 

59 FURNITURE WOODEN I  METAL 

6U PULP

61 PAPER

62 ARTICLES OF PAPER *  PAPERBOA 

65 PRINT ING *  PUBLISHING

64 LEATHER MANUFACTURES ft FUR P

65 LEATHER PRODUCTS E X .  FOOTUEA

66 ARTICLES OF RUBBER

67 BASIC 1N0R6ANIC INDUSTRIAL  C

68 BASIC ORGANIC INDUSTRIAL CHE

69 SYNTHETIC DVESTUff f

70 BLASTING POUOER

71 SPUN RAYON

PRICE ELAS 11 
ESTIMATE

- 1.00

-2.20

- 1 . 6 5

- . 6 0

- 1.20

- 1 . 6 5

- . 4 0

- . 4 0

- 1 . 6 5

- 1 . 6 5

- 3 . 7 7

- 1 . 6 0

• 1 . 6 0

- .6 0

- 2 . 6 0

- 1 . 6 5

- 1 . 6 5

- 1 . 6 5

- 1 . 6 5

- 1 . 7 0

I
CON ST(A)  0

PORT EQUATION

ITT 
OR I

- 9 5  4 . 4  
- 1 0 . 5 8 )

- iU J)
•222.6

- 7 . 6 5 )

2 . 8
. 2 3 )

- 5 . 7  
-1  . 6 1 )

8 . 7
2 . 7 6 )

- 1 8 . 0
- 3 . 9 7 )

- 3 . 4
- 2 . 8 4 )

- 1 9 . 4
- 6 . 7 5 )

- 10.1
- 7 . 0 7 )

- 4 4 . 3
- 2 . 6 4 )

- 1 1 . 4
- 2 . 5 5 )

- 8 5 . 7
- 5 . 3 7 )

- 9 . 4
- 4 . 5 1 )

- 1 5 7 . 0
- 5 . 7 4 )

- 1 6 . 6  
- 8  . 6 4 )

- 1 . 5
- 3 . 1 7 )
- 1 3 . 1
- 1 . 3 5 )

MAND(B) El. A S OF 
DEMAND

RBARSQ RHO SEE SEE/OUT
(X )

1972
EXPORTS

4 . 1 9 1 . 9 1 5 . 4 2 4 2 9 . 1 4 2 3 . 2 5 4 328

1 . 8 2 9 . 5 3 7 . 4 0 5 . 2 7 8 1 . 8 6 0 1

3 . 1 3 5
9 . 7 9 )

2 . 7 3 2 . 8 3 9 . 3 8 7 1 5 . 4 0 3 2 . 3 3 8 139

. 28 8
2 . 2 0 )

.9 2 1 . 0 0 2 . 6 2 6 4 . 7 1 7 1 . 5 3 7 46

. 1 0 8
2 . 9 4 )

2 . 0 9 3 . 5 7 2 . 4 4 5 • 6 0 5 . 3 7 8 5

2 . 0 5 9 .  688 . 3 3 8 2 . 5 9 7 . 9  05 30

. 0 8 2
2 . 4 3 )

. 5 3 9 . 1 3 7 . 5 3 3 1 . 7 0 6 . 3 6 5 19

. 2 8 2
5 . 8 1 )

2 . 1 4 0 . 6 8 4 . 6 4 4 2 . 3 7 7 . 1 9 1 20

.051
3 . 6 5 )

2 . 5 5 0 . 4 6 0 . 6 1 7 . 8 1 5 •  178 3

1 . 6 4 4 . 8 7 8 . 6 4 2 4 . 2 8 6 . 4 2 5 53

. 3 9 3
1 1 . 6 0 )

1 . 8 3 2 .9 4 1 . 7 3 7 1 . 6 9 5 . 1 1 7 26

.2 5 4
1 5 . 7 5 )

1 . 5 8 5 . 9 6 9 . 4 3 2 . 8 8 8 . 0 4 2 16

. 5 2 6
2 . 9 3 )

4 . 9 6 6 . 4 5 0 . 4 4 0 3 . 4 1 2 4 . 0 4 3 18

. 2 8 7
5 . 6 5 )

1 . 6 1 1 . 7 0 8 . 7 4 6 2 . 2 0 6 1 . 8 7 6 21

2 . 0 3 1
1 1 . 2 9 )

1 . 6 2 1 . 9 5 4 - . 0 1 6 8 . 8 3 7 1 . 0 9 1 152

.15 5
6 . 3 5 )

2 . 2 7 5 . 7 8 2 • 7 0 9 1 . 2 7 6 • 4 2 8 10

2 . 3 6 1
7 . 5 0 )

2 . 5 3 1 . 8 7 3 . 7 0 5 1 5 . 6 1 1 1 . 1 9 8 132

. 2 6 5  
1 1 . 8 5 )

2 . 3 3 9 . 9 3 6 . 7 3 1 1 . 0 4 4 1 . 5 2 8 14

.041
7 . 5 5 )

1 . 4 9 9 . 9 0 1 • 3 9 2 . 2 3 9 •525 3

. 4 6 4  
. 4 . 1 1 )

1 . 3 5 4 .732 •462 S .950 4.429 S3



^  s TABLE I X - ^ L l C O N T l N U E D ) .  REGRESSION RESULTS OT EXPORT EQUATION 

SE CTORv PRICE E L A S T I C I T Y  CONST(A>
E S T IM AT E A PRIOR 1

u MATERIALS OF SYNTHETIC FIBER - 1 . 6 5 - 1 65 - 2 0 3 . 6
- 8 . 6 7 )

13 PLASTIC - 1 . 6 5 - 1 65

r*l 
•

r*» I 
l

?4 CHEKICAL F ERTIR1ZER - 1 . 6 5 - 1 65 - 2 8 . 8
- 2 . 2 6 )

n MISCELLANEOUS BASIC CHEMICAL - 1 . 6 5 - 1 65 - 2 S . 5
- 3 . 0 7 )

76 VEGETABLE 8 ANIMAL OIL - . 8 0 - 1 65 2 . 8  
1 . 0 5 )

?7 COATINGS - 1 . 6 5 - 1 65 - 7 . 9
- 7 . 3 2 )

78 MEDICINE - 1 . 6 5 - 1 65 - 1 6 . 0
- 3 . 4 6 )

79 OTHER CHEMICAL PRODUCTS - 1 . 6 5 - 1 65 - 1 2 1 . 3
- 6 . 7 6 )

ISO PETROLEUM REFINERY PRODUCTS - 1 . 6 5 - 1 65 - 4 5 . 9
- 5 . 3 0 )

HI COAL PRODUCTS .00 - 1 65 - 3 . 5
- 3 . 9 0 )

M2 MISCELLANEOUS ANT1SEPTICIZED - 1 . 6 5 65 . 0
. 4 6 )

ttJ CLAY PROOUCTS FOR BUILDING U - 1 . 8 0 - 3 77

04 GLASSWARE - 2 . 7 7 - 3 77 1 2 . 8
3 . 8 8 )

f t* POTTERY - 1 . 6 0 - 3 77 - 5 . 5
- . 5 0 )

87 OTHERNON-METALL1C MINERAL PR - 1 . 4 0 - 3 77 - 1 1 . 5
- 5 . 4 1 )

88 PIG IRON - 3 . 6 0 - 2 00 - 6 . 4  
- 1 . 5 6 )

VO FERROALLOYS - 2 . 0 0 - 2 00
. 0 7 )

91 STEEL INGOT - 2 . 0 0 - 2 00
- T i i i i

92 HOT-ROLLED PLATES!  SHEETS - 2 . 0 0 - 2 00 - 8 2 3 . 8
- 3 . 8 9 )

93 STEEL PIPE ft TUBE - 2 . 0 0 - 2 00 - 3 0 0 . 9
- 3 . 9 5 )

MAND(B) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/OUT
( X )

1972
EXPORTS

3 . 3 8 7
1 2 . 2 9 )

2 . 1 8 4 . 9 5 9 . 4 6 4 1 4 . 7 4 0 1 . 7 3 9 2 0 5 .

2 . 4 3 8
1 0 . 1 1 )

2 . 2 9 5 . 9 2 2 . 7 3 2 1 3 . 4 0 6 1 . 9 7 7 1 4 2 .

. 8 6 3
5 . 7 6 )

1 . 4 4 2 . 8 2 6 . 3 9 8 8 . 3 4 2 3 . 4 3 6 8 7 .

. 7 2 0
6 . 3 7 )

1 . 6 0 7 . 8 4 0 . 5 9 2 6 . 4 3 1 1 . 4 1 7 6 6 .

. 0 0 9
. 3 1 )

. 2 6 3 . 0 9 9 • 63S 1 . 2 1 9 . 4 7 4 6 .

1 0 . 6 1 )
2 . 1 4 2 . 9 3 4 . 4 7 3 . 6 6 5 . 2 7 9 8 .

. 3 7 8
6 . 9 4 )

1 . 6 3 0 . 6 0 7 . 7 2 4 3 . 0 6 5 . 2 6 8 2 9 .

2 . 1 9 3
1 0 . 4 0 )

2 . 0 3 6 . 9 4 5 . 5 0 8 1 2 . 2 3 9 1 . 4  79 1 5 1 .

. 9 8 3
9 . 6 6 )

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

. 0 5 6
5 . 2 4 )

2 . 3 8 4 . 7 2 6 . 7 2 9 . 5 6 4 . 0 7 5 4 .

.00 1
2 . 9 5 )

.8 9 1 . 0 8 6 .0 9 1 . 0 1 7 . 0 6 7 0 .

S ! $ 6 )
2 . 2 3 3 . 5 0 8 . 7 1 6 1 .S11 . 6 6 5 1 2 .

.141
3 . 7 4 )

. 5 5 2 .9 9 1 . 0 7 8 . 9 0 2 . 1 7 1 3 4 .

. 7 9 7
6 . 2 9 )

1 . 0 6 8 . 2 8 2 . 6 8 5 6 . 0 3 8 2 . 2 1 0 9 7 .

. 1 9 8
8 . 1 4 )

2 . 1 6 4 . 8 4 5 . 5 4 5 1 . 1 8 5 •08S 1 3 .

. 0 8 8
1 . 8 9 )

3 . 5 3 4 . 4 7 6 . 5 6 2 3 . 1 8 9 . 2 1 1 1 0 .

. 0 4 6
. 6 1 )

. 9 1 0 . 2 4 9 . 5 3 6 3 . 0 3 0 1 . 2 9 7 1 3 .

. 0 3 ?
2 . 0 8 )

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

1 3 . 3 4 7
5 . 5 5 )

2 . 5 0 3 . 7 7 5 . 7 5 2 1 0 9 . 4 0 5 3 . 3 4 2 7 5 3 .

4 . 8 3 8
5 . 6 8 )

2 . 5 4 8 . 8 3 8 . 6 2 2 3 0 . 1 3 2 5 . 5 3 3 2 4 8 .



TABLE I X - ; - < C O N T I N U E D ) .  REGRESSION RESULTS OF EXPORT EQUATION

SECTOR* FRI CE 
ESTIMATE

ELASTICITY 
A PRIORI

CONST (A

¥4 COLO-ROLLED & COATED STEEL P - 6 . 0 0 - 6 00

95 CAST & FORGE IRON - 2 . 0 0 - 2 00 - 1 4 . 6  
-1  . 8 7 )

96 NONFERROUS METAL INGOTS - 1 . 6 5 - 1 65 - 2 9 . 7
- 2 . 5 7 )

97 COPPER BRASS PRODUCTS - 1 . 6 5 -1 65 - 2 k . 2 
- 3 . 5 2 )

98 ALUMINUM EXTRUDED PRODUCTS - 1 . 6 5 - 1 65 - 1 3 . 4
- 7 . 3 1 )

99 OTHER NONFERROUS METAL PRODU - 1 . 6 5 - 1 65 - 6 . 7  
- 5  . 7 8 )

ICO STRUCTURAL METAL PRODUCTS - 4 . 0 0 - 3 77 - 2 4 7 . 4
- 7 . 4 0 )

101 OTHER METAL PRODUCTS - 3 . 6 0 - 3 77 - 1 2 7 . 3
- 6 . 2 7 )

102 POWER GENERATING MACH1NARV & - 1 . 0 5 - 1 05 - 1 1 2 . 5
- 4 . 1 6 )

103 MACHINE TOOLS METALU0RK1N6 M - 2 . 1 0 - 1 05 - 3 0 . 0  
-1  . 3 3 )

104 INDUSTRIAL MACHINERY - 1 . 2 0 - 5 42 - 2 3 2 . 9
- 5 . 6 6 )

105 6ENE«AL INDUSTRIAL MACHINERY - 2 . 0 0 - 5 42 - 1 2 6 . 0  
- 3  . 9 7 )

106 OFFICE MACHINERY - 3 . 2 0 - 5 42 - 9 6 . 0  
- 4  . 7 1 )

10 7 HOUSEHOLD MACHINERY - 5 . 4  2 - 5 42 - P 5 . 5
- 4 . 2 0 )

10U PARTS OF MACHINERY - 5 . 4 2 - 5 42 7 3 . 3
2 . 8 3 )

109 STR0N6 ELECTRIC MACHINERY * - 1  . 8 0 - 5 42 - 1 2 9 . 9
- 5 . 3 8 )

11(1 HOUSEHOLD ELE'CTRl CAL MACHINE - 5 . 4 2 - 5 42 - 2 3 1 . 7
- 2 . 5 7 )

111 OTHER WEAK ELECTRICAL APPL IA - 2 . 2 0 - 5 42 - 3 1 1 . 0  
- 6  . 6 2 )

112 SHIPS ft BOATS - 2 . 0 0 - 3 77 - 5 9 6 . 0
- 4 . 2 4 )

114 PASSENGER MORTQR CAR - 3 . 7 7 - 3 . 7 7 - 1 0 1 5 . 8
- 5 . 0 5 )

HAND(B) ELAS OF 
DEMAND

RBARSQ RHO SEE SEE/OUT
( X )

1972
EXPORTS

6 . 6 6 2
Z . 5 1 )

2 . 1 0 4 .791 . 7 6 3 5 9 , 7 6 2 3 . 6 0 7 4 5 j .

. 2 3 5
2 . 6 8 )

2 . 5 4 6 .2 9 1 . 7 2 1 3 . 3 4 9 . 2 3 6 1 3 .

•75S5 . 9 0 )
1 . 5 0 3 . 8 6 5 - . 1 7 2 9 . 7 9 2 1 . 1 8 0 9 2 .

.4 3 3
5 . 4 9 )

2 . 1 3 2 . 8 1 8 - . 4 5 1 3 . 5 8 7 1 . 5 0 9 2 5 .

. 2 5 8
1 1 . 9 2 )

1 . 9 1 8 . 9 4 2 • 4 0 8 1 . 1 8 6 . 4 4 9 1 7 .

.171
1 3 . 2 2 )

1 . 5 0 5 . 9 8 9 • 319 •  702 . 1 4 9 1 7 .

3 . 7 3 9
1 0 . 4 5 )

2 . 5 0 4 . 9 5 7 - . 0 2 2 1 1 . 4 8 9 . 5 0 5 2 2 2 .

2 . 5 5 8
1 1 . 1 4 )

1 . 8 1 6 • 906 • 231 1 3 . 0 1 1 . 7 7 0 2 1 1 .

2 . 0 5 7
6 . 1 9 )

2 . 1 6 8 • 791 . 5 3 0 1 7 . 9 1 6 1 . 8 1 1 1 4 4 .

. 9 8 9
3 . 5 8 )

1 . 4 4 9 . 7 8 3 • 50 6 2 6 . 5 1 3 3 . 0 6 5 9 0 *

5 , 1 2 5
1 0 . 2 5 )

1 . 7 9 8 . 9 1 3 •  180 2 6 . 5 1 7 . 7 7 2 3 6 7 .

2 . 5 0 5
6 . 4 5 )

2 . 0 0 2 .8 7 1 • 2 7 8 2 1 . 9 5 1 1 . 4  08 1 9 6 .

1 . 8 8 1
7 . 2 8 )

1 * 9 4 1 . 9 7 3 • 4 0 4 1 6 . 7 7 0 4 . 5 3 0 2 5 2 .

1 . 5 2 0
6 . 2 7 )

2 . 0 9 8 . 7 8 0 • 4 6 3 1 3 . 0 2 9 3 . 8 8 7 1 0 7 .

.141
. 4 5 )

. 1 6 4 . 9 4 6 - . 0 8 0 1 0 . 4 2 8 1 . 0 1 4 1 4 7 .

2 . 4 4 6
8 . 5 2 )

1 . 9 8 7 • 870 . 1 4 4 1 7 . 5 3 3 1 . 2 0 1 1 8 3 .

8 . 2 5 1
7 . 6 3 )

1 . 3 4 0 . 9 7 4 • 25 0 5 5 . 9 3 4 2 . 2 2 9 1 1 2 5 .

5 . 3 7 0
9 . 9 5 )

2 . 0 6 9 •  874 - . 2 4 7 4 0 . 9 4 5 1 * 0 9 8 4 1 9 .

1 2 . 7 6 1
7 . 5 1 )

1 . 7 2 6 •  768 • 198 1 0 7 . 4 7 0 8 . 3 5 7 1 0 2 7 .

1 5 . 9 2 3▲ A A % 2 . 1 6 0 • 8 8 7 . 7 5 7 1 3 8 . 8 8 3 2 . 8 3 7 1 3 2 8 .



TABLE 1 X - C: ( C 0 N T 1 N U E D > .  REGRESSION RESULTS Of  EXPORT EQUATION

SECTOR* PRICE
ESTIMATE

ELASTICITY 
A PRIORI

CONST(A) OEMAND(B) ELAS Of 
DEMAND

RBARSQ RHO SEE SEE/OUT
( X)

1972
EXPORTS

116 MOTORCYCLES S BICYCLES - 3 . 7 7 - . 7 7 - 1 4 6 . 2
- 3 . 2 6 )

3 . 3 5 5  
( 6 . 1 1 )

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

117 AIRCRAFTS - 1 . 8 0 - . 7 7 - 1 6 . 3
- 3 . 8 3 )

. 3 1 4  
( 6 . 4 2 )

2 . 1 1 2 . 6 8 5 . 1 3 8 3 . 9 5 0 3 . 2 4 4 1 3 .

118 OTHER TRANSPORTATION - * . 4 0 - . 7 7 - 1 . 2
- 4 . 5 1 )

. 0 1 8  
( 6 . 1 2 )

2 . 8 1 4 . 8 9 4 . 4 0 4 . 1 0 5 . 0 9 9 1 .

119 PRECISION MACHINERY - 3 . 7 7 - .77 - 6 3 . 7
- 4 . 2 3 )

1 . 0 8 4  
( 6 . 6 0 )

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

120 PHOTOGRAPHIC & OPTICAL 1NSTR - 3 . 7 7 - . 7 7 - 1 5 7 . 7
- 9 . 4 5 )

3 . 2 7 3  
( 1 6 . 7 5 )

1 . 7 3 1 • 930 • 2 9 7 1 4 . 8 0 3 2 . 6 5 0 2 7 1 .

121 MATCHES I  CLOCKS - 2 . 6 0 - . 7 7 - 8 4 . 7  
- 5  . 4 1 ) « ’ >;«> 2 . 3 7 7 . 8 2 9 • 3 6 3 1 1 . 9 8 2 4 . 6 0 2 9 6 .



j  T ABLE l X - t‘ ( C O N T I N U E O > .  REGRESSION RESULTS OF EXPORT EQUATION

SECTOR

2 OTHER CROPS

3 FRUITS

4 OTHER CROPS FOR INDUSTRIAL P

5 CROP FOR FIBER INDUSTRIAL PR

6 L I V E  STOCKS,POULTRY

7 L I V E  STOCKS,POULTRY FOR F I8 E  

b SERICULTURE

FISHERIES

WHALING

16 INLAND UATER FISHERIES

17 COKING COAL

20  ORES ft CONCENTRATES OF NON-F 

26 CARCASSES

29 VEGETABLE ft FRUIT PRESERVED 

JO SEA FOOD PRESERVED

39 S I L K  REELING ft WASTE S ILK  SP

40  COTTON SP1NN1N6

45 S IL K  ft RAYON WEAVING

46 COTTON ft SPUN RAYON FABRICS 

48 WOOLEN FABRICS WOVEN ft FELTS

EL A ST IC IT IE S CONSTANT(A)

- 4 . 1 8
< V . lh

- S . 26 3 . 5 8 5  
< 1 6 . 0 4 )

- . 6 6 2 . 2 5 7  
< 4 . 5 6 )

- 1 . 1 0 - . 7 3 1  
< - . 5 7 )

- 4 . 3 1 4 , 5 9 0  
( 3 . 4 3 )

. 0 0 - 1 . 5 7 4  
( - 9 . 8 9 )

- 2 . 9 5 1 . 9 0 2  
< 1 . 4 6 )

- 2 . 0 2 5 . 4 0 0  
( 6 . 7 8 )

. 0 0 1 . 3 14  
< 2 9 . 1 0 )

- 1 . 5 8 - . 8 0 4  
< - 1 . 5 1 )

- . 5 9 - 1 . 4 4 2  
C - . 5 4 )

- . 7 7 - . 3 3 5  
< - . 1 9 )

- . 2 6 . 1 7 0  
C . 2 3 )

- 2 . 1 6 4 . 7 2 9  
( 1 0 . 0 9 )

. 0 0 4 . 4 7 5  
( 1 2 3 . 6 5 )

- 4 . 1 9 4 . 7 1 9  
( 3 . 8 8 )

- 3 . 1 5 4 . 9 0 7  
( 2 . 1 6 )

- 3 . 1 2 6 . 1 8 6  
C 7 . 2 5 )

- . 6 9 5 . 3 3 4  
C 5 . 4 3 )

- 4 . 2 0 7 . 1 0 6  
(  2 . 9 1 )

ME (B ) RBARSQ RHO SEE SEE/OUT (X ) 1972  EXP

s!S!> . 8 2 9 - . 0 4 8 1 i  *1 5 .

.012  
1 .41 )

. 9 2 7 . 4 7 9 1 1 . 2 4 .

. 0 4 3
1 . 3 8 )

. 9 6 9 . 3 9 0 1 1 . 5 5 .

.2 5 8
2 . 7 3 )

. 6 1 2 . 3 7 9 2 1 1 0 . 4 0 .

•  754 - . 1 4 1 1 2 . 1 1 .

.0 9 3
2 . 5 4 )

. 3 5 2 - . 1 7 7 1 5 3 9 7 . 8 0 .

. 0 1 7
- . 1 7 )

. 7 5 7 . 0 1 0 1 5 1 . 1 0 .

• 
o \s
* . 6 7 5 - . 0 1 9 1 1 . 1 3 9 .

. 8 8 1 •  143 1 1 3 . 6 4 .

. 0 1 7
- . 5 9 )

. 7 9 2 • 0 1 2 1 2 2 . 1 0 .

. 1 0 9
3 . 9 0 )

. 6 2 8 • 0 6 3 1 3 . 9 0 .

. 1 1 8
1 . 4 0 )

•  248 - . 3 6 7 2 0 2 * 7 1 .

. 05 3
2 . 7 7 )

. 5 7 8 . 2 1 3 1 2 . 2 1 .

. 0 1 0
- . 9 3 )

. 7 2 5 . 0 8 2 1 1 1 3 .

. 0 1 0
1 . 2 3 )

. 0 4 9 . 1 3 3 1 1 . 1 1 1 5 .

- . 2 3 0
3 . 3 8 )

. 9 5 5 - . 0 0 5 1 4 . 8 1 .

. 0 6 4
2 . 6 5 )

. 6 1 7 - • 0 6 1 1 2 . 5 7 .

.0 6 3
• 1 . 6 0 )

. 9 8 3 - . 0 0 4 1 1 . 3 1 9 .

. 0 9 8
• 3 . 3 3 )

• 9 3 8 • 265 1 1 . 3 1 0 3 *

- . 0 2 6
> . 6 3 )

•  215 •  63 4 1 5 . 4 1 0 *



r ' TABLE I * - k ( C 0 N T I N U £ 0 ) .  REGRESSION RESULTS O f  EXPORT EQUATION

SECTOR PRICE E L A S TI C I T I ES CONST ANT(A) T i n t ( o ) RBARSQ RHO SEE SEE/OUT ( X ) 1972 EXP

52 ROPESS F ISHING NETS - 1 . 0 0 3 . 2 5 2  
< 4 . 5 3 )

- . 0 2 2  
< - 1 . 6 9 )

.09 1 . 2 3 4 1 • 1 1 4 1 0 .

55 HEARING APPAREL - 1 . 6 7 6 . 7 3 0  
( 3 . 8 2 >

- . 0 5 5  
C - . 9 2 )

. 4 9 7 . 5 5 3 1 1 8 8 .

57 WOOD MILL ING - 1 . 8 7 5 . 3 9 5  
< 8 . 2 0 )

- . 0 3 4  
1 - 1 . 9 7 )

.9 3 1 - . 1 7 9 1 #1 1 3 4 .

86 CEMENT - . 8 9 3 . 9 1 3  
C 5 . 7 4 )

.0 0 5  
( . 1 8 )

• 490 . 0 7 5 1 • I 2 1 8 .

113 RAILWAY VEHICLES - 1 . 7 3 4 , 6 8 1  
( 3 . 2 7 )

.001  
( . 0 2 )

. 1 0 0 . 2 4 6 1 • 5 5 2 0 .

122 OTHER MANUFACTURING GOODS - 1 . 6 1 7 . 1 6 3  
(  8 5 . 0 1 )

. 0 9 9  
( 1 6 . 8 0 )

• 9 9 5 - . 1 3 7 1 . 0 0 3 7 0 .
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CHAPTER X 

Other Final Demand Components

The four remaining final demand components are inventory change, 

government consumption expenditure, business consumption expenditure, 

and special procurement exports. The total government purchases ex­

cluding government investment expenditure which was treated in the 

investment chapter amounts to 6,248 billion yen in 1970. The proportion 

of the Japanese government spending in total gross national product is 

9%, which is much lower than that of U.S.A.. The expenditure for the 

national defense in the U.S.A. makes the proportion twice as big as 

that of Japan.

Government spending in many econometric models is taken as exo­

genous, given from outside the model. The social and political change 

could affect the government spending which may not be explained by 

economic variables. However, the exogenous gomemment spending enables 

model builders to experiment with alternative policies to show the 

effect. Following this state of art, government spending is assumed 

to increase at a rate in the forecasts given in this study.

Business consumption expenditures cover expenditures for social 

relations, reception, etc. which are similar to the consumption expendi­

ture of household. In the Japanese input-output table, these expenses 

are not treated as a kind of operating expenses necessary for production 

or as intermediate inputs.̂ " Although the amount of business consumption

■̂1970 Input-Output Tables, Explanatory Report, Government of Japan, 
March, 1974.



expenditure is not negligible, about 4% of GNP, we could not formulate 

an equation for this expenditure owing to the lack of time series. 

Therefore, business consumption expenditure is also taken as exogenous. 

The amount of special procurement export is very small and also taken 

as exogenous.

In order to distribute government expenditure, business consumption 

expenditure, and special procurement export over different input-output 

sectors, G matrix is made. The data of the distribution of these ex­

penditures over the input-output sectors are available for 1970. The 

same distribution will be used in forecasting.

Inventory change is treated as endogenous, although it has a very 

crude form. The inventory change equation will be discussed here.

Inventory Change Investment

In a long-run projection model like INFORUM, the inventory 

investment equation is much less important than in a macro, cyclical 

model. Over the long haul, the net demand for output for the purpose
1

of inventory accumulation is a very small proportion of total output. 

Also, the sensitivity of inventory change to cyclical variation in the 

short run does not play very much role in the long run. Therefore, the 

following inventory equation, which is rather simple, will not add very 

much error in the forecast of the whole model.

Darling, P.G. and M. C. Lovell. Factors Influencing Investment 
in Inventories in Econometric Models of the United States, ed. by 
Duesenberry, Fromm, Klein, and Kuh. pp 133.
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The recent econometric studies* of inventory behavior employ 

flexible accelerator concepts. This approach relies upon the assump­

tion that the cost involved in changing the level of stocks leads to 

only a partial adjustment towards the long run equilibrium. This can 

be expressed as

AVt ■ vt - V i

■ 6<vt - V i5

where

V = actual inventory stock 

V = desired level of stock

6 = speed of adjustment, which is bounded by 0 and 1.

Since the desired inventory stock is not observable, we need 

some proxy for it. Some studies use capacity utilization and un­

filled orders as proxy variables for desired stocks. But these cannot 

be used here because they must be calculated somewhere else in the 

model in order to be used.

For simplicity, we assume that the desired stock of inventory 

is a portion of the domestic use of the product. Following the 

INFORUM model, we define domestic use as

L̂ovell, M.C. "Buffer Stock, Sales Expenditures and Stability." 
Econometrica, 1962. Edwin, M., "The Theory of Inventory Decisions." 
Econometrica, 1957.1
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DU = Q - AV + IMP

DU = domestic use 

Q = output 

IMP = imports 

From the assumptions, our equation is

AV * 6(aDUt - Vt_1) and 

Vt = 6 aDUt - (1 - 6 ) Vt_1

Using this equation, we could determine the desired ratio between 

inventory stock and domestic use, and the speed of adjustment. Unfortu­

nately, this equation cannot be estimated because we lack the appropriate 

time series of inventory stock. The author is forced to fall back on 

a priori estimates of a and 6.

For forecasting we assume that the 1970 inventory-sales ratio 

was a desirable one and that 60% of the gap between this year's de­

sired inventory and last year’s actual inventory stock will be closed 

during this year. More precisely, we set a = V (1970)/ DU (197CT) , and 

then set inventory change in year t equal to

Vt - Vt-1 = .6 (aDUt - Vt_1)

The 60% factor came from examination of the inventory equations in 

several aggregate models.

The inventory stock data for 1970 are available by 20 sector 

classification. Therefore, the coefficient is gotten for these 20

where
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sectors and is applied to the input-output sectors which belong to the

20 order sector. More formally,

.d d
a, = I V1 (1970)/I DU1 ( 1970)
1 d id

i

where

i = 1..........................156

id = 20 sector order in which sector i is a part.
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CHAPTER XI 

Coefficient Change 

The model is incomplete unless we can forecast the input-output 

coefficient change. Coefficient change is still an open, important, 

and challenging question in input-output economics. To hope to advance 

the state of the art, we would need annual time series on individual 

coefficients. Since we have no such series, but only series on outputs 

and final demands., we have to be content for the time being to take 

account of wide-spread, pervasive coefficient change in a fairly simple 

fashion. Two reasons for coefficient change are usually mentioned, 

namely: (1) price induced substitution, and (2) technical change and 

changes in product mix. In this work, we limit ourselves to the second 

source of changes and do not consider price-induced change explicitly.

The logistic growth curve, which is specified by a starting point, 

asymptote, and speed of adjustment, will be used to predict the coeffi­

cient changes due to technical change and to changes in product mix.

The changes induced by relative price change should be considered 

separately, because the logistic curve method is valid only if relative 

price is stable over time.

Logistic Curve Method

This method investigates the coefficient change over time due 

only to technological change and product mix change. Therefore, the 

technique implicitly assumes the constancy of relative prices.

The coefficient change over time is expressed as,
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where

<u c‘ ’  T T T ^ r

® coefficient at time t

a * value of the asymptote

b = the constant ratio of the percentage change in Ct to the 

gap between the asymptote and the current value of the 

coefficient 

t * time trend

In order to apply the ordinary least squares method, equation (1) 

should be rearranged as:

if 4 > 1 
Ct

(3) log (1 - |  ) = log (-A) - bat 

if 7  < !•
C t

One of these two equations is used for the actual regression, 

depending on whether the coefficients are rising over timê .̂ > 1̂  or 

declining < 1̂  . Although the equation is well specified in the 

linear form, the dependent variable is not known. Two kinds of problem 

are involved in the dependent variable. First, we do not have the time 

series of Ĉ. Because we want to apply this equation to all coefficients 

in a row of the A and B matrices, the information of the total inter­

mediate use of commodities and investment use are enough to investi­

gate the variation of Ct across the row. Ct is calculated by the 

following method:



Ût = the actual intermediate use and the investment use of 

commodity i 

X̂t = the output of commodity i

F̂t = all final demand of commodity i, less investment

V̂t = the indicated use, the amount which would have been used 

if all coefficients remained constant 

Sjt = the investment of industry j

Ĉt = the indicated coefficient which can be applied across 

the i^  row.

Because we do not have investment data for the 156 sectors, we

include investment in the intermediate use and calculate C. which hasit

investment use in it. Then we can apply to the A and B matrices.

The second problem with the dependent variable is the unknown a, 

the asymptote. This problem can be solved by the iterative method. The

Where



regression routine starts with an arbitrary value of a, and it searches 

for the a which gives the best fit.

The empirical results are in Table X-l. The performance of the 

equation varies over the different sectors. Many sectors show signifi­

cant coefficient change over time, from which we can conclude that the 

intermediate dsnand forecast is as important as final demand in the I/O

forecasting model. In general, the higher the adjustment rate, b, the 

“ 2larger the R . The simulation with coefficient change will be discussed 

in the simulation chapter.
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TABLE X1-1 ACROSS THE ROW C O EF FI C IE N T  C M N G k REGRESSION

10 ft

1
2

3

4

5

6
7

8
9

10

•  t i t l e JSYMPTCTE ADJUSTMEU1 RJ

GRAIN . 0 0 77 ,1)707
OTHER CROPS .00 94 .0 9 72
FRUITS .00 92 .006 1

C1HER CROPS FOR INDUSTRIAL PRC • 0U£9 . 0 7 3 0
CROP FOR FIBER INDUSTRIAL PROC .010C . 0 5 6 4

LIVE STOCKSfPOULTRV . 0 0 87 . 0 1 0 5
LIVE STOCKS 'POULTRY FOR f i b e r . 0 0 9 6 . 0 5 0 5
SERICULTURE 1 . 4 6 6 8 . 0 1 1 4
AGRICULTURAL SERVICES 2 . 3 6 2 6 . 0 7 2 8
FORESTRY 2 .0C1C . 0 1 2 6
CHARCOAL ft FIREWOOD •0 08  5 . 0 8 3 0
LOGS . 0 0 93 . 0 * 6 7
HUNTINGS 2 .1 5 1 C . 0 ^ 7 8
FISHERIES .64  22 . 1 3 2 3
COKING COAL . 0 0 7 5 . 0 6 8 8
L IGNITE  BRIQUETTES AND LIGNI TE . 0 0 5 5 . 0 9 4 9
IRON ORE& CONCENTRATES •ooe e . 0 0 8 3
ORES K CONCENTRATES OF NOK-Ft  ft . 0 0 92 . 0 0 33

PETROLEUMS CRUDE . 0 0 97 . 0 7 6 4
NATURAL GAS . 0 0 9 2 . 0 1 5 7
LIME STONE SAND GRAVEL 2 . 3 3 7 1 .0 4  I d

N0N-METAL1C MINERALS . 0 0 82 • 0n06
CARCASSES . 3 6 8 8 • 0U89
PEAT PRODUCT . 0 0 2 6 . 1 3 0 7
(RAIN  MILL  PRODUCTS 1 . 8 2 4 4 . 1 7 5 7

GROWTH RATE CHANGE OF GR RATE RBARSQ

- • 0 6 2 8

- . 0 9 5 3

- . 0 7 0 0

- . 0 6 7 6

- . 0 6 4 2

- . 0 0 9 8

- . 0 5 6 9

. 0 0 4 9

.1062

. 0 1 4 3

- . 0 9 9 7

- . 0 4 4 3

. 0 2 9 4

- . 0 4 2 8

- . 0 6 1 4

- . 0 9 9 8

- . 0 0 8 6
- . 0 0 3 4

- . 0 8 2 5

- . 0 1 4 7
. 0 5 4 7

- . 0 6 5 6

- . 0 4 9 3

- . 0 8 6 2

. 0 5 9 5

. 0 0 3 7

. 0 0 84

. 0 0 4 6

. 0 0 43

. 0 0 3 9

.0001

. 0031

- .0001
- . 0 0 8 0

- . 0 0 0 2
. 0091

. 0 0 1 9

- . 0 0 0 9

. 0 0 5 0

. 0 0 3 6

.00 91

.0001

.0000

. 0 0 6 3

.0002
- . 0 0 2 5

.0041

.0 0 3 8

. 0 0 6 9

- . 0 1 4 4

.8 6 9 1  

. 2 3 8 5  

. 2 6 8 7  

. 8  506 

. 7 5 6 0  

. 2 7 1 1  

. 5 0 5 7  

. 0 7 6 2  

. 9 0 1 5  

. 3 8 3 2  

. 6 2 9 3  

. 9 1 1 3  

. 7 8 0 1  

. 9 6 4 4  

. 9 3 8 4  

. 6 7 3 9  

- . 0 0 3 1  
- . 0 1 7 6  

. 2 9 8 9  

. 2 8 8 6  

. 9 2 4 3  

. 0 5 2 2  

. 8 8 3 3  

- . 4 4 7 5  

. 7 4 0 3



T A f c ' L E / i  ( ( C O N T I N U E D ) .  ACROSS THE FCW CO E F F I CI E N T  CHANGE REGRESSION

10 M T ITLE ASYHPTCTE ADJUSTMENT RATE GROWTH RATE CHANGE OF GR RATE RBARSQ

33 REFINED SUGAR . 0 0 4 4 .0JP5 - . 0 1 2 6 . 0 0 02 . 2 3 7 1

34 OTHER FOOD PREPARED 1 .10 67 .20 97 . 0 3 2 4 - . 0 0 6 0 • 6797

35 PREPARED FEEDS FOR ANIMAL & PC 1 .31 94 • 1 5 *• 2 .0 3 0 6 - . 0 0 5 0 • 8603
36 ALCOHOLIC BEVERAGES .00 78 .05 57 - . 0 4 8 5 . 0 0 2 3 • 7232
39 SILK REELING & WASTE SILK S P U 1 .44 92 .0199 . 0 0 9 0 - . 0 0 0 2 •  1472
40 COTTON SPINNING 1 .37 75 .12 48 . 0 4 2 2 - . 0 0 5 4 • 9696
41 WOOLEN 8 WORSTED YARN 1 .98 13 .00 78 . 0 0 8 4 - . 0 0 0 1 . 0 9 0 0
42 LINEN TARN .65 24 . 2 6 ‘>7 - . 0 3 1 3 . 0 0 5 7 • 7731
43 SPAN RAVON YARN 1 . 3 0 5 * .1371 . 0 4 0 2 - . 0 0 5 4 • 800C
44 SYNTHETIC FIBER VARN 1 . 4 0 07 . 1 0 9 0 . 0 5 0 0 - . 0 0 5 2 •  8056
46 COTTON K SPUN RAYON FABRICS WC . 0 8 75 .10 97 - . 0 9 5 7 .0091 • 8503
4 / SYNTHETIC FIBERS WOVEN 1 .64 95 .12 97 . 0 8 7 3 - . 0 1 1 5 •  8949
48 WOOLEN FABRICS WOVEN & FELTS . 0 0 83 .0444 - . 0 7 7 8 • 00 5 7 •  7362
49 LINEN FABRICS UOVEN .70 67 .100 0 - . 0 3 3 7 . 0 0 4 9 • 6 2 1 2
50 VARN K FABRIC DYEING S F IK IS H1 .00 79 .02 75 - . 0 2 3 9 . 0 0 0 6 • 5719
52 ROPES& F ISHING NETS 1 . 7 7 5 6 .0 1 90 • 0122 - . 0 0 0 3 •  1279
53 CTH ER FIBER PRODUCTS .0 0 95 . 0 0 87 - . 0 0 9 3 .00 01 . 0 7 1 5
56 TEXTILE 6ARMENTS 1 .35 31 . 1 9 5 7 . 0 3 0 1 - . 0 0 6 5 • 79 60
57 WOOD MILL ING .51 79 . 0 3 56 - . 0 1 1 8 . 0 0 0 3 • 4266
58 WOODEN PRODUCTS .00 91 . 0 2 3 8 - . 0 2 1 5 . 0 0 0 5 . 6 2 7 2
59 FURNITURE WOODEN i  METAL . 9 7 85 .1 3 09 - . 0 1 3 6 . 0 0 1 8 • 7436
60 PULP .00 87 •0001 - . 0 0 0 1 •0 00 0 • 0001
61 PAPER • .008 1 • 0129 - . 0 1 1 5 .00 01 . 1 8 9 4
62 ARTICLES OF PAPER & PAPEREOARD .91 88 . 1 5 0 8 . 0 1 2 9 - . 0 0 1 5 • 61 94
63 PRINTING 8 PUBLISHING •0083 .001)4 - . 0 0 8 0 .0001 - . 0 0 6 3



TAELE A f - | <  CON F XNU tO ) .  ACROSS THE fiCw C O E F F IC IE N T  

10 A T IT L E  ASYMPTCTE

64 LEATHER MANUFACTURES & FU* PkC .0 0 67

65 LEATHER PRODUCTS EX.  FOOTWEAR 1 .229 1
66 ARTICLES OF RUBBER .3 9 3  1
67 BASIC IKORGANIC INDUSTRIAL CHE .00 91
68 BASIC ORGANIC INDUSTRIAL CHEN 1 1 .27 12
69 SYNTHETIC DYESTUFF 2 . 3 3 8 C
to ELASTING POWDER 1 . 6 8 7 9
71 SPUN RAYON .0 0 89
72 MATERIALS OF SYNTHETIC F16ER . 9 6 26
73 FLASTIC . 0 0 6 5
74 CHEMICAL FERTIRIZER 1 .80 48
75 MISCELLANEOUS BASIC CHEMICALS 1 . 0 3 17
76 VEGETABLE ft ANIMAL OIL 1 .900C
77 COATINGS 1 . 1 7 69
78 MEDICINE 2 . 0 9 7 5
79 OTHER CHEMICAL PRODUCTS 2 .9 3 01
80 PETROLEUM REFINERY PRODUCTS 1 . 0 6 04
81 COAL PROOUCTS 1 . 0 8 5 7
82 MISCELLANEOUS ANTI SEPT 1CI IE 0 9 . 26  28

83 CLAY PRODUCTS FOR BU1LDINC USE . 8 4 09
84 CLASSWARE 1 . 6 8 7 8

85 POTTERY 1 .06 51
86 CEMENT . 8 5 9 3
87 OTHERNON-METALL1C MINERAL PROD 1 . 5 0 21
8ft FIG IRON 3 . 0 3 5 8

CHANGE REGRESSION

ADJUSTMENT RATE GROWTH RATE

. 0 3 6 2 - . 0 2 6 9

. 1 7 13 . 0 3 3 4

. 0 3 29 - . 0 1 8 7

. 0 2 67 - . 0 2 3 8

. 0 3 8 3 . 0 2 5 0

. 0 6 8 5 . 0 8 8 9

. 0 5 3 5 • 05 14

*0 377 - . 0 3 6 2

. 2 9 4 6 . 0 3 2 1

. 0 0 7 8 - . 0 0 7 7

. 0 4 3 7 . 0 4 1 5

• C640 . 0 0 8 6
.011 1 . 0 1 1 3

.1 170 . 0 1 5 8

. 0 7 1 0 . 0 8 3 1

. 0 2 4 9 . 0 4 3 9

• 1 329 . 0 1 4 3

. 1 6 3 8 . 0 2 2 4

. 0 7 4 8 - . 0 5 1 7

. 1 7 9 5 - . 0 2 0 5

.06 11 . 0 5 4 5

• 23 8 8 . 0 3 2 5
. 1 2 7 8 - . 0 1 3 3

. 0 3 5 4 . 0 1 5 4

•*0132 . 0 2 5 3

CHANGE OF GR RATE RBARSQ

. 0 0 0 7 . 4 0 4 5

- . 0 0 5 6 . 4 4 5 7

. 0 0 0 6 . 8 2 8 1

. 0 0 0 6 . 9 2 3 2
- . 0 0 0 6 . 9 4 2 9

- . 0 0 6 9 . 9 4 7 3

- . 0 0 2 1 . 7 0 3 9

. 0 0 1 3 . 5 7 3 0

- . 0 0 7 3 • 8811

.0001 . 0 2 9 4
- . 0 0 1 6 • 9037

- . 0 0 0 5 . 3 2 9 0

- . 0 0 0 1 . 0 8 6 3

- . 0 0 1 8 . 8 8 3 3
- . 0 0 6 0 . 9 5 8 1
- . 0 0 1 4 . 4 4 9 0

- . 0 0 1 8 . 9 1 8 5

- . 0 0 3 3 . 7 6 1 6

. 0 0 35 . 9 0 5 1

. 0 0 3 2 . 8 4 9 2

- . 0 0 2 8 . 8 7 5 7

- . 0 0 6 6 . 8 9 0 3

. 0 0 1 5 . 6 3 5 3

- . 0 0 0 6 . 1 6 9 4
- . 0 0 0 4 • 2 6 9 1
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ELE A M U O N T I N U E D ) .  ACROSS THE 

* U T L E

RCW CO t  F f I C 1 ENT CHANGE REGRESSION 

ASYMPTCTE ADJUSTMiNT RATE GROWTH RATE CHANGE OF GR RATE RBARSQ

90 FERROALLOYS 2 .43 25 •0240 . 0 3 5 5 - . 0 0 0 9 . 5 0 5 9

VI STEEL INGOT .007 5 . 0 1 6 0 - . 0 1 4 5 .00 02 .2 1 1 1
92 HOI-ROLLED PLATES* SHEETS .OOf £ • C 075 - . 0 0 6 9 . 0 0 0 0 . 1 7 1 7

93 STEEL PIPE 8 TUBE .92 7C .0 6 2 5 . 0 1 2 9 - . 0 0 0 6 • 3341
V4 COLD-ROLLED £ COATED STEEL PLA .00 72 •C 1 37 - . 0 1 1 1 .0001 • 1398
V5 CAST fc FORGE IRON 2 . 1 2 4 4 .C121 • 0138 - . 0 0 0 2 • 4601
V6 NONFERROUS METAL INGOTS .00 74 . 0 3 5 8 - . 0 2 8 6 .0 0 0 8 • 6161
97 COPPER GRASS PRODUCTS .010C . 0 4 4 9 - . 0 4 7 3 . 0 0 22 • 68 3 7
98 ALUMINUM EXTRUDED PRODUCTS 1 .55 06 .08 12 . 0 4 4 4 - . 0 0 3 7 • 8987
99 OTHER NONFERROUS METAL PRCDUCT .00 85 .00 62 - . 0 0 6 2 . 0 0 0 0 - . 0 0 1 7

100 SIRUCTURAL METAL PRODUCTS 2 . 1 3 4 4 .0 3 8 9 . 0 4 6 7 - . 0 0 1 8 • 84 66
101 OTHER PETAL PRODUCTS .57 45 .0411 - . 0 1 2 2 . 0 0 0 4 . 3 4 8 8
102 FOWER GENERATING MACHINARV & 6 .6 6 1 4 .0596 - . 0 1 5 8 . 0 0 0 8 • 5510
103 MACHINE TOOLS ME TALW0RK1NC MAC . 6 7 74 .2 1 4 0 - . 0 3 1 8 • 0050 • 85 4 8
104 INDUSTRIAL MACHINERY .9 3 95 .07 45 • 0084 - . 0 0 0 5 • 4306
105 GENERAL INDUSTRIAL MACHINERY 1 1 .74 28 .0 5 49 . 0 4 8 4 - . 0 0 2 4 • 86 02
106 OFFICE MACHINERY 2 . 0 6 0 5 . 0 6 5 9 . 0 8 1 9 - . 0 0 4 9 .7 0 0 6
107 HOUSEHOLD MACHINERY .8 0 93 . 2 0 67 - . 0 2 8 0 . 0 0 4 9 • 6 7 9 2
108 PARTS OF PACHINERY 1 . 7 6 17 .02 99 . 0 2 8 5 - . 0 0 0 7 . 6 2 0 5
109 STRONG ELECTRIC MACHINERY 2 . 0 9 6 5 . 0 0 0 7 . 0 0 0 7 . 0 0 0 0 • 0 0 0 5
111 OTHER WEAK ELECTRICAL APPL1ANC 1 . 7 4 26 . 0 0 4 8 . 0 0 4 4 • 00 0 0 • 1595
112 SHIPS t  BOATS 2 . 2 6 52 .1 1 25 . 0 4 7 6 - • 0 0 9 3 • 2 4 5 5
113 RAILWAY VEHICLES . 0 0 7 6 . 0 3 9 6 - . 0 3 9 3 •0 01 5 • 1798
114 PASSENGER MORTOR CAR 1 . 0 3 6 8 . 1 3 9 0 . 0 1 5 3 - . 0 0 1 9 . 7 5  22
115 REPAIR Of  PASSENGER MOTOR CAR . 0 0 87 •G245 - . 0 2 2 9 • 0 0 0 5 • 6 4 2 9

4
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6 TAfcLE XI ( ( C O N T I N U E D ) .  ACROSS THE *CW C O E F F I C I E N T  CHANCE REGRESSION

10 A T ITLE  ASVNPTC1E ADJUSTMENT RATE GROWTH RATE CHANGE OF GR RATE RBARSQ

116 MOTORCYCLES ft BICYCLES .C035 ,1021 - . 0 5 3 5 . 0 0 2 7 . 5 3 6 9
T1 7 AIRCRAFTS . 0 0 59 . 0 4 4 6 - . 0 3 2 0 . 0 0 1 0 . 2 4 4 5
118 Cl HE R TRANSPORTATION . 7 7 19 .2366 . 0 2 7 6 - . 0 0 4 1 . 8 7 3 1
119 FfcEClSICN MACHINERY 1 . 8 4 44 . 0 0 5 0 . 0 0 4 2 . 0 0 0 0 . 1 2 8 1
1<!0 PHOTOGRAPHIC & OPTICAL IN STRUP 1 .66 56 . 0 0 1 7 . 0 0 1 4 . 0 0 0 0 . 0 0 2 2
122 Cl HER MANUFACTURING GOODS 1 . 0 4 5 3 . 3 3 4 9 . 0 4 9 9 - . 0 1 3 5 • 89 18
123 HOUSING CONSTRUCTION 1 . 2 7 26 . 0 5 6 7 • 0084 - . 0 0 0 5 • 32 26
124 CONSTRUCTION NOT FOR RESICENTI .01CS . 0 1 51 - • 0 1 7 8 . 0 0 0 3 . 3 7 0 0
125 BUILDING REPAIRING 1 . 0 9 67 . 1 6 7 8 . 0 2 1 5 - . 0 0 3 3 . 8 6 1 3
127 OTHER CONSTRUCTION .7 9 82 .0117 - . 0 0 6 5 •0001 . 1 6 4 5
128 ELECTRICITY 1 . 9 9 87 • C067 . 0 0 6 8 . 0 0 0 0 . 6 1 7 8
129 GAS 1 .27 91 . 0 7 1 8 . 0 2 1 8 - . 0 0 1 5 • 2290
1 JO WATER-SUPPLY,SEWERAGE 1 . 1 0 3 6 . 2 7 9 5 • 0283 - • 0 0 7 1 • 8 3 7 0
131 WHOLESALE TRADE 1 . 7 8 9 4 • 00 5 9 • 0027 • 0 0 0 0 • 0 9 1 7
132 RETAIL TRADE 1 . 2 7 1 9 . 1 0 0 2 • 0149 - . 0 0 1 6 • 765C
133 FINANCIAL BUSINESS .0 0 93 . 0 3 1 8 - . 0 3 0 0 • 00 0 9 • 9402
134 INSURANCE BUSINESS . 0 0 6 5 . 0 9 7 5 - . 0 8 6 9 • 00 70 - • 4 1 9 8
135 REAL ESTATE AGENCY .87 21 . 1 2 5 2 - . 0 1 4 7 • 0 0 1 7 • 8 9 5 2
137 NATIONAL RAILROAD .0 0 89 . 0 8 5 9 - . 0 8 0 4 • 0060 • 8374
138 LOCAL RAILROAD •009C • 1014 - . 0 9 7 9 • 00 8 8 - . 3 4 0 7
139 ROAD PASSENGER TRANSPORT .008 1 . 0 7 6 8 - . 0 7 6 0 •005 4 • 3397
140 ROAD FREIGHT TRANSPORT 2 . 2 6 7 7 . 0 6 4 7 • 0776 - . 0 0 5 8 • 9 7 7 5
141 ROAD TRANSPORTATION F A C I L I T I E S 1 . 9 1 4 6 . 0 9 6 9 . 0 8 6 7 - . 0 0 9 1 . 9 8 6 9
143 INLAND WATER TRANSPORT . 4 8 0 4 . 0 7 9 7 - . 0 3 8 8 • 0 0 2 8 • 9 8 7 2
144 AIR TRANSPORT 1 . 8 5 7 7 .06 61 . 0 7 8 1 - . 0 0 3 9 . 5 5 5 6



t a b l e  X H C C O M I N U E D ) .  ACROSS THE new CO EM IC1ENT CHANGE REGNESS10N

0 fi T ITLE ASVMPT CTE ADJUSTMlNl  RATE GROWTH RATE CHANGE Of  GR RATE RBARSQ

5 Cl HER TRANSPORT 1 .OV 7 k • 2302 . 0 3 5 7 - . 0 0 7 2 . 9 2 2 3

6 STORAGE • 01 C2 .0111 - . 0 1 1 6 .0001 • 5695

7 lELECOf lPUKICATlON •009  V . 0 2 5 0 - . 0 2 4 7 . 0 0 0 6 . 9 2 1 5

1 OTHER PUBLIC SERVICES .00 66 . 0 6 0 3 - . 0 5 4 5 . 0 0 2 8 . 9 4 5 0

2 SERVICE FOR BUSINESS ENTERPRIS .66 87 . 0 4 7 2 - . 0 1 3 2 •  0006 . 9 4 3 8

5 OTHER PERSONAL SERVICES . 0 0 9 6 •0234 - . 0 2 3 5 . 0 0 0 5 • 7010
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CHAPTER XII 

Simulation Test of the Complete Model

This chapter evaluates the predictive performance of the model in 

so far as is presently possible. We have not estimated all equations 

with the most recent data, so that some observations would be left for 

this test. In the base year of the forecast, 1970, all variables have 

their actual value. The forecasts starts in 1971. The simulation test 

is done over 1971-1972 because we have the actual data only through 

1972. The forecast of the model was made up to 1985. In testing the 

predictive performance, a number of assumptions are made which will be 

explained in the next section. After the plans and the assumptions are 

described, the simulations will be shown.

Plans and Assumptions

The simulation test is planned to answer the following questions:

1. How accurate and reliable are the forecasts generated by all 

the equations and by the imput-output computations?

2. How does across-the-row coefficient change affect the per­

formance of the model?

3. How sensitive is the forecast of the model to the exogenous 

assumptions?

For those questions, the simulation is carried out in two steps.

1. The model is simulated.

a. with constant input-output coefficients.

b. with variable input-output coefficients forecasted by 

the across-the-row method.
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2. The effects of the exogenous assumptions on long term growth 

are investigated with the variable input-output coefficient 

forecasted by the across-the-row method.

The model requires exogenous assumptions on:

1. disposable income,

2. the interest rate,

3. all kinds of government expenditure,

4. the world prices of imported goods and exported goods,

5. the foreign demand for Japanese goods,

6. the growth rate of population, and the growth rate of the 

number of households.

In order to evaluate the predictive performance of the model, 

the simulation test is done with all of the actual values of the 

exogenous variables in 1971 and 1972. The actual world prices are 

available up to 1972 from the world trade model, and the foreign 

demand is also generated by the world trade model.

Simulation Test

The simulation errors are shown in three tables. Table XII-1 

shows the simulation errors of consumption, imports, and exports for 

156 sectors. For output and price, the simulation errors were cal­

culated by 20 sector aggregation level and shown in Table XII-2.

Table XII-3 shows the simulation errors of investment, labor require­

ment, manhours per employee, and employment by 19 sector classification.

It is unfortunate that we cannot test the model by the simulation 

of output and price in the 156 sector classification. The output data 

which we have at hand for the 156 sectors were aggregated from census



I* ill I *11-1. SIMULATION TfST or 1ML r I UAL wlMAMD CufPflMMS
AVtRAGh APSfUllIf b I Ml i A 1 1 i 'v 1 .i K 0 R1. IN»■ I r. 11 .1

NO( OE I f 1C |[M CHANGE
S£t«1 TITIFS CONSUMI-TION IMPORT S

1GRAIN .coo .tjIS
20 111E K CROPS .524 4 . 5 ■.
JFfcUlIS * .VJ* 2. 644
4OTHER CROPS FOR INDUSTRIAL PRO .no* 6̂.i25
5crop for f i i . r u industrial fpoc .oon 7 2.344
6LIVE STOCKS.POULTKY i.ifn .117
7LIVE STOCKS »f*OULTRY FOR FIPER .00" 6.672
f SLR 1 CULTURE .000 . t4 5
V AGRICULTURAL SERVICES .190 .000

10 FORESTRY .266 .275
11 CHARCOAL C FIREWOOD 6.»41 6.175
12 LOGS .000 9.995
11HUNT1NGS .557 .OO'J
n F ISHtttlES 7.111 .930
n W HAL ING 3.410 2.561*
16 INLAND NATFR FISHERIES 3 .906 2.056

i / COKING COAL 1 .032 50.523

is LIGNITE TRIOULITES AND LIGMTE .000 .000
19 IfON OREt CONCENTRATES .OCO 6.970
2UOKLS & C0NCENIRATE5 OF NON -F ER .000 6.900
ill PIIROLEUMS CRUDE .000 11.457
2i K AT 01AL GAS .072 2 .579
25 LIME STONE SAND GRAVEL .259 .471
24 SALT CRUDE .000 14.1:56
25 N ON-ME 1ALI C MINERALS .000 70.07?
26 CARCASSES 3.1.30 3.069
27 MEAT PRODUCT .157 .216
2b DAIRY PRODUCT .067 .423
2 VVEGETABLE t FRUIT PRESERVED 2.077 1.197
JC SEA FOOD PRESERVED 3.26" 1.025

Pl i t  PUT OF Y f A H S 1 V 7 1 - 1 ^ 7 2

LOGISTIC CURVE MFTHOD

I * POR TS CONSUHPTI  ON IM P O R T S EXPORTS
.71r .000 .641 .715
.01? .*•11 10.999 .016
.(.34 7.635 2 .898 .034
• 1 2 r .003 9.720 .125
.141 .noo 37.700 .141
.ro6 1.330 .093 .006

34.167 .noo 7.081 34.167
.P 3* .000 .295 .038
.con .190 .000 .000
.301! .269 .213 .308
.POO 6.935 6.175 .000
.032 .000 9.8*8 .032
.con .569 .000 .000
.576 7.020 1.018 .576

1.31* 3.599 2.696 1.315
.028 3.658 2.123 .028
.020 1.008 30.S23 .020
.000 .000 .000 .000
.000 .000 5.471 .000
.447 .000 8.589 .44?

31.766 .000 7.687 31.766
.COO .078 2.657 .OOC

.045 .259 .322 .045

.000 .000 14.914 .000
9.357 .000 30.065 9.357
.011 3. *67 3.204 .011
.Oi? 2.060 .213 .027

• 1 2 P .016 .434 • 128
.415 1.915 1.189 .415

1.062 3.101 .987 1.062
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T A ?'L E *1 1 -1 (CCNIIMIO). b ir» L / 1 I rr. l» S 1 (.» T»ir f I I r>.KM.Ii C r K P 0 M ’I TT

AVIRAOf AH'PlIlH SIM'MIK'. 1 hf ufi J U r I 1 I 1 f .7 A r-1 uf ruiPul or YfAHS 1̂71-1972

HO CUE If 1C IINT CHAM t LOG!ST 1CCURVE METHOD
SEC0 TITLES C 0 NS 0M PI ION iPf’Okl S EXPORTS CONSUMPTION IMPORTS EXPORTS
51 t.ftAlfc KILL PRODUCTS 4 .»/? 1'79 .16? 5 . M 2 .079 162

3 2 UAKlKY PRODUCTS .147 .v 1 .C 71 .226 .384 071

?} BLflKCC SU6AR .911 577b .OiO .931 4.509 030

34 OUllS (OOP P9EPAR1D 4.2 >■* ILL .22T 4. ?2C .312 220
3b PREPARED ftiOS FOR ANIMAL I PO .noo j l l .021 .000 .331 021

36 ALCOHOLIC HIVE KAGE S .̂ 26 c?0 .0o7 .n; i .229 007

37 SOfT DRINK 4 .?!* i 'l .t 6P 4.151 .230 089

IS TOtACCO 7.127 072 .01? 2.134 .071 012

39 SILK RlELlNG K WASTE SILK SPIN .C1B 62*6 .172 .016 4.326 172

40 C 01T ON SPINNING .061 i.58 .219 . 1 .335 21*
41 WOOLEN K WORSTED TARN .42’ 4175 .444 .419 3.944 444

42 LINEN YARN .non 2095 .024 .niiO 1.589 024
43 SPAN RAYON YARN .000 141 .308 ."00 .141 308
44 SYNTHE11C r i P E R  YARN .000 L/C 3 1. h69 .000 .021 1869

4b SILK fc R AY ON WEAVING 17.100 1179 .629 17.165 1.173 629
46 COTTON S SPUV RAVCN fABR1C S WO 1460 2.46? .847 1.460 2463

47 STN1HEIIC F1HERS WOVEN .£46 140 3.973 .858 .180 3973

4b WOOL LN FABRICS WOVEN 1 fEL IS F .426 1471 2.629 P.464 1.327 2829

4 V LINEN f AIjR ICS WOVEN .uoo 6 137 .242 .000 3.992 242
50 YARN g FABRIC DVL1NG S FINISH! .000 000 .con .noo .000 000

51 KNITTED FABRICS 7.810 VC6 2 . fc 1 * 7.747 .892 2813

52 ROFESK FISHING NETS .non 111 .749 .000 .211 749

53 OTHER FIE.ER PRODUCTS 1 .241 IS 3 2.009 1.222 .323 2009
34 FOOTkEAR EXCEPT RLIjBER HADE 1 .78̂ 194 .347 1.310 .220 347
55 WEARING APPAREL 1 .325 094 1.274 1.679 .091 1274

36 TEXTILE GARMENTS ?.P9* If 2 .e9? ’ .0b9 .104 892
57 WOOD MILLING .COO 1 0*7 • 055 .000 .953 05S

5b WOODEN PRODUCTS 1 .454 <.40 .2111 1.443 .243 213
5V FURNITURE WOODEN ft METAL 1 .146 oP 9 .111 1.125 .069 181
60 PULP 11."64 2 007 .31* 11.<?64 1.902 318



1 A .(. £ X 1 I - 1  ( C O M  l N U t  | > ) .  S ! « U l * l | f K  I f S I  Of  TMf f I »'A I O l - A H U  C ' l > P0 Nt NT5

A V f R Alif AliOlllU S IMi la 1 1 InfOI-S INPI  * C L f. ' AMOF OUTPUT Of Y f A H S

NO COE ff l C i ENT C HAl.GL LOCI STICCURVE METHOD

St CD TULLS CONSUMPTION IMPOiJ I S E(PORTS CONSUMPTION IMPORTS EXPORTS

61 PAPE R .15̂ ..'IV .162 .221 .380

6? Ml I (11 S Of PAF’L R r T APE PU CAPO .n7 . L V j . (199 .,1t4 .on .099

61 PRINTING I PUBLISHING 1 .?66 .412 .Ci4 1 . T 8 7 .394 .054
64 LEAThfcR P A NU f AC I Utif S i FUR PRO .non 6 . 6 7 9 *.466 . n o o 5.276 5.466

65 LtATHEN PRODUCTS EX. FOOTWEAR S .59? 1 • 666 3 . 5b4 5.641 1.735 3.564

66 ARTICLES OF RUbUCN 1.1 «■> .111 1.f<19 1.230 .136 1.019

67 t* AS I C INORGANIC INDUSTRIAL CHE .000 .U1S .68'* . 0 0 0 .018 .683
b t BASIC 0R6AN1C INDUSTRIAL CMEM1 .000 • L44 1.973 . 0 0 0 .233 1.973
69 SYNTHETIC DYESTUFF .09® 4.5C6 1.554 .099 6.305 1.554

7U“LAS TING POWDER .312 1 . £04 .30*; .312 1.732 .305
71 SPUN RAYCN .oco .1110 5.33° .000 .010 5.339
72MATERIALS OF SYNTHETIC FIBER .000 .165 3.426 .000 • 25? 3.426
71 PLASTIC -C;on •«! 36 ?.5b1 .000 .324 2.581
74 CHIHICAL fertirulr .oon .467 3.P61 .000 .513 3.861
75 MISCELLANEOUS PASH CHEMICALS .000 2.2*7 2.163 .000 2.068 2.163

76 VEGETABLE 1 ANIMAL OIL .oon 2.515 .45* .000 2.533 .454

77 COATINGS .U26 . U1 0 .436 .026 .059 .436
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reports but are not consistent with the various final demand data for 

1971 and 1972. They are also inconsistent with the production indices 

of agriculture, mining, and manufacturing industries. These production 

indices seemed in closer agreement with the final demands. Until we 

can solve this data puzzle, therefore, we have aggregated the outputs 

of the model to a 20 sector level for comparison with the indices of 

industrial production published at that level. The production index 

is not available for non-manufacturing industries except Agriculture.

The tables of simulation errors show the simulation errors of 

the forecasts with and without the across-the-row coefficient change 

method.

The predictive performance is evaluated by comparing the absolute

percentage error of output, price, and other variables.-*- Also, the

weighted absolute average errors are calculated using the actual out-

2
puts in 1971 as weights.

T̂he formula for absolute percentage error is

i 1972 l \ - x i
APEi =i 1 x 

\± = 1971 i

i = 1............................156
A

where is the predicted value and X̂ is the actual value.

2
Weighted absolute percentage error is

WAPE - 1f6 APE.-.q./T 
i=l 1 *

where is output of i^  sector in 1971, and T̂ is total output in 1971
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The Weighted Average Absolute Percentage Errors of the Simulations

No Coefficient Coefficient
Change Change

TABLE X I I - 4  x

a. Output 3.614 4.011

b. Price 4.251 4.222

c. Consumption 1.393 1.403

d. Imports .626 .636

e. Exports .995 .995

f. Investment 1.366 1.602

g. Wage Rate 2.795 2.752

h. Productivity .586 .588

i. Manhours per employee .832 .814

j . Employment 4.832 4.005

For consumption, exports, and imports, error as a percentage of 

output̂ - of each sector is calculated to see how the error in the final 

demand of that sector is important in determining the output error of 

that sector.

The weighted average absolute percentage errors are shown in 

Table XII-4. The errors do not change very much in these two cases. 

Unfortunately, the coefficient change method did not reduce the simu­

lation errors. However, we could not judge the effectiveness of the

•̂Error in percentage of output is

APEQ±

1 .................................156
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coefficient change method by this simulation test because this test 

covers only two years. The functional form of the across-the-row 

change method is a time trend equation. Therefore, within two years, 

we do not expect the coefficient change to play a significant role in 

determining the simulation errors.

Final demand equations work very well; the percentage errors are 

all less than 2%. Labor market equations also work very well. The 

relatively high error of employment to other variables are owing to 

the errors of output forecast. The errors caused through input-output 

computation are not significant because the output error is not much 

bigger than the sum of those of final demand components.

So far, we have discussed the sectoral errors. The aggregate 

overall error is much smaller than the weighted average sectoral error. 

The aggregate overall output error is less than 3%. As can be seen in 

the simulation error tables, some sectors have very large errors. But 

those sectors are not very important in output share, and do not in­

crease the weighted average error very much. The smaller the output 

of a sector, the more difficult it is to predict it accurately.

Sensitivity of the Model to Different Exogenous Assumptions

In this section, the forecasting results of the model with 

different exogenous assumptions are described. The two most important 

exogenous assumptions are chosen to test the sensitivity of the model, 

namely, the rate of growth of disposable income and the interest rate. 

The across-the-row coefficient change method is utilized with the dis­

posable income and interest rate experiments. The rest of the exogenous
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assumptions are fixed in each simulation. In each simulation, fore­

casts are made up to 1985; these forecasts will be compared with each 

other.

A. Simulation With Different Disposable Incomes

Disposable income in Japan grew by an average of 8% a year until 

1972. After the oil shock in 19 73, the growth rate slowed down a 

little bit, but the trend is expected to stay around 6% a year. When 

we ran the model with 6% growth rate of disposable income, labor 

supply was a binding constraint in the 1980's. Accordingly, two 

growth rates are chosen, namely, 4% for low growth, and 6% for high 

growth. These growth rates are applied from 1976 to 1985. Up through 

1975, the actual growth rates for disposable income were used.

The changes of disposable income affect directly consumption which 

then brings about output changes. As output changes, investment and 

employment also change. Since employment could indicate potential 

income, we may judge the plausibility of the exogenous assumptions 

about income by the employment forecast. As we can see in Table XII-5, 

the 6% growth rate of disposable income requires very much higher em­

ployment in 1985 than the potential labor force. The slowing down of 

labor productivity and declining manhours per worker make the growth 

in the potential labor supply not fast enough to support a 6% increase 

in income. On the other hand, the 4% annaul growth of income would 

bring about large unemployment̂  in the late 1970's. The simulation

-̂Unemployment rate cannot be calculated because we lack the labor 
force projection. Using constant labor force participation rate of 1970, 
we only know the approximate trend of unemployment rate.
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Year

1976

1978

1980

1982

1985

TABLE XI1-5 

Sensitivity Analysis With Disposable Income

Disposable Private Employment
Income Consumption Investment in 1,000!s G. K. P.

(A) 63,887 53,039 12,413 56,731 98,751
6%* 5.9% 4.1% 1.2% 6.4%

(B) 62,682 52,176 12,185 50,252 97,626
4% 4.2% 2.2% .3% 5.2%

(A) 71,783 59,514 19,374 54,581 115,692
6% 5.9% 25.3% 4.1% 8.3%

(B) 67,797 56,595 18,005 52,719 111,359
4% 4.1% 22.3% 2.7% 6.9%

(A) 80,656 66,759 26,839 56,111 133,868
6% 5.9% 15.1% 4.0% 7.3?

(B) 73,329 61,302 24,220 55,741 125,791
4% 4.1% 13.7% 2.8% 6.0%

(A) 90,625 74,851 29,890 62,558 148,741
6% 5.9% 2.5% 2.5% 4.8%

(B) 79,312 66,308 26,757 57,825 137,071
4% 4.0% 2.4% 1.5% 3.9%

(A) 107,936 88,926 34,342 68,734 172,742
6% 5.9% 10.1% 4.0? 5.6%

(B) 89,216 74,566 29,876 61,474 153,889
4% 4.0% 8.2% 2.7% 4.2%

P̂ercentages are growth rate from the previous year.
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shows that the balanced growth rates are 6% in the late 1970's and 4% 

in 1980’s. Appendix B shows a standard forecast in which the balanced 

growth rates of disposable income are used.

The model shows a serious depression in 1975. The G.N.P. had 

been growing by almost 10% a year up to 1972. The relatively low growth 

rate of 1971, 6.8% and the actual reduction of disposable income in 

1974, -0.6%, caused the depression through 1975 which demonstrates the 

dynamic aspects of this model.

In Table XII-6, the predictions of major macro variables which 

were made by using the actual disposable income through 1975 were com­

pared with the actual values. The percentage errors are generally low. 

Relatively large errors occured in consumption of 1973 and 1974. Through 

1972, the growth rate of consumption had been approximately same to that 

of disposable income. For example, in 1972 consumption increased by 

10.7%, while disposable income increased by 11.1%. But in 19 73, in 

spite of 11% increase of disposable income, consumption grew only 7.5%. 

Instead of consuming the incremental disposable income the Japanese 

people invested more in 1973. This kind of change in short-term be­

havioral pattern made the error in consumption relatively bigger than 

the errors in other years.

The errors of employment in 1972 and 1973 are large. This is 

owing to the unexpected productivity growth in 1972 and in 1973. The 

rates of productivity growth were greater than 10% in these years. The 

growth rate of productivity in 1971 was only 4.5%
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TABLE XII-6

Errors of Major MacroVariable Forecasts

1971 1972 1973 1974 1975

,N.P.
Actual 82,212 89,668 98,508 97,365 9S,839

Predicted 82,102 91,807 99,272 97,900 96,6 72

Error .1% 2.4% .8% . 5% 2.2%

msumption 
Ac tual 40,482 44,293 47,945 48,632 51,535

Predicted 40,512 44,684 49,619 50,152 52,538

Error .1% .9% 3.5% 3.1% 1.9%

Investment
Actual 27,059 29,663 33,912 30,530 29,529

Predicted 27,478 31,042 33,365 31,574 28,049

Error 1.5% 4.6% 1.6% 3.4% 5.0%

Employment
Actual 52,812 52,760 54,041 53,710 50,881

Predicted 52,843 54,920 56,423 53,668 51,006

Error .0% 4.1% 4.4% .0% .5%

There is a data inconsistency between national accounts and the 1970 
Input-Output table. According to national account, G.N.P. in 1970 is 
70,634 billion yen, and consumption expenditure is 36,258 billion yen.
But the I/O table shows that G.N.P. in 1970 is 76,258 billion yen and con­
sumption expenditure is 37,733 billion yen. The actual number in the table 
came from national accounts. Because this model is based on 1970 1/0 model, 
the actual numbers in the table are adjusted to be consistent to the 1/0 
table. The actual numbers are taken from 1Annual Report on National Income 
Statistics,f published by Economic Planning Agency, Government of Japan and 
'Main Economic Indicators,* published by O.E.C.E.
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Investment is very sensitive to income change. After the de­

pression in 1975, investment soars in 1978; private investment in­

creases 25.3% for 6% income growth case and 22.3% for 4% income growth 

case. The constant growth of income causes stable growth of output, 

which causes steady growth of investment. In 1982, the growth rates 

of investment are low in both cases. The high growth rate of invest­

ment in 1978 and the low growth rate of investment in 1982 can be ex­

plained by the dynamic aspect of the investment equation. The high 

growth rate of output owing to the high growth rate of disposable 

income in 1976 and 1977 makes the desired capital stock high. Since 

the investment has been low through 1976, the actual capital stock 

is low in 1977 and in 1978. Therefore, the model predicts the high 

growth rate of investment in 1978. Since the growth rate of output 

declines after 1978, the desired capital stock does not grow fast 

enough to keep the growth rate of investment high. The model predicts 

that the growth rate of investment in 1982 is the lowest even though 

the amount of investment is growing.

Not only on the aggregate macro variable, but also on composition 

of the sectoral components does this change of disposable income have 

an influence. The different income elasticities of consumption give 

different product compositions of consumption with the different 

growth rates, and therefore, different output shares, which, in turn, 

determine the composition of employment and investment. Table XII-7 

shows the comparison of composition of these variables in 1985 for 20 

sectors. As we expected, the low income elasticity of Agricultural 

product causes low consumption share, low employment share, and low
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Comparison of Compositions of 
Two Different Growth Rates in Year 19S5

TABLE X I I - 7

Industry Consumption Employment Output
6% 4% 6% 4% 6% 4/t

1. Agriculture, forestry 
and fishery 3.81 3.93 10.31 10.49 3.00 3.08

2. Mining 0 0 .46 .47 1.40 1.42

3. Foods and Tobacco 17.32 17.71 1.11 1.27 3.08 2.92

4. Textile 8.70 8.43 5.13 4.89 2.60 2.47

5. Pulp and Paper 1.27 1.23 .74 .73 1.97 1.95

6. Chemical Products .92 .92 2.20 2.21 4.98 4.99

7. Primary Metals 0 0 1.69 1.73 3.98 4.10

8. Metal Products .94 .95 2.35 2.33 2.66 Z . f ”

9. Non-Electrical Machinery .38 .35 2.58 2.61 5.68 5.7*

10. Electrical Machinery 1.47 1.54 2.40 2.50 3.51 3.67

11. Transportation Equipment 1.48 1.12 3.18 3.23 3.78 3.86

12. Miscellaneous Manufact. 3.92 3.83 7.78 7.75 7.77 7.79

13. Construction 0 0 11.76 11.62 6.93 6.89

14. Electricity, Gas & Water 1.97 2.04 .60 .60 2.67 2.68

15. Wholesale & Retail Trade 20.62 21.00 16.93 16.52 14.94 14.68

16. Real Estate 8.97 8.80 1.19 1.17 4.75 4.47

17. Transportation and 
Communicat ion 8.31 7.96 9.09 9.02 8.81 8.69

18. Finance & Insurance 6.02 6.15 2.24 2.21 4.59 4.53

19. Other Services 13.93 14.05 14.54 14.91 10.84 11.27

20. Non-Classified .01 .01 3.71 3.75 2.06 2.0'"

(Numbers are in percentages)
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output share if disposable income grows fast. On the other hand, 

Textile gains larger share of employment and output with 6% growth 

of disposable income.

B. Simulation With Different Interest Rates.

The model does not consider the financial market at all. The 

only connection to the financial market in this model is through the 

interest rate, which is given exogenously. The interest rate affects 

investment and savings, through which it affects total consumption 

indirectly.

Two simulations are done with different interest rates. First, 

a constant interest rate, the 1972 level, was used up to 1985. 

Secondly, the interest rates are chosen so that they have anticyclical 

effects. Low interest rates are assigned in the depression period and 

high interest rates are assigned in the 1980fs. Disposable income is 

assumed to increase 6% per year in both cases.

Even though the elasticities of substitution in the investment 

equation are very low, investments turned out to be sensitive to the 

interest rates. The low interest rate in 1975 increases investment 

by 504 billion yen, and the high interest rate in 1985 lowered invest­

ment by 896 billion yen. The change of interest rate also affects em­

ployment and output. In 1985, the chosen interest rates which have 

anticyclical effects reduced employment by 324 thousand persons, and 

reduced GNP by 891 billion yens. Consumption is also affected through 

savings equation by interest rate change. The difference of consump­

tion in these two cases in 1985 is 108 billion yens.
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Year

1973

1975

1978

1980

1982

1985

TABLE XII-8 

Sensitivity Analysis With Interest Rates

Interest Private Employment
Rate Consumption Investment in 1, OOP's G. Is. P

(A) 7.0% 47,240 15,265 53,801 91,627
6.9% -7.9% -.1% 4.8%

(B) 6.7% 47,267 15,402 53,874 91,780
7.0% -7.1% .01% 4.8%

(A) 7.0% 50,072 11,922 50,125 92,845
4.2% -14.5% -3.4% .8%

(B) 6.7% 50,100 12,426 50,356 93,324
4.2% -13.8% -3.4% .7%

(A) 7.0% 59,514 19,374 54,581 115,693
5.9% 25.3% 4.1% 8.3%

(B) 7.6% 59,467 18,444 54,208 114,771
5.9% 22.0% 3.6% 7.8%

(A) 7.9% 66,759 26,839 59,111 133,868
5.9% 15.1% 4.0% 7.3%

(B) 7.9% 66,686 24,843 58,336 131,982
5.9% 14.0% 3.7% 7.0%

(A) 7.0% 74,851 29,890 62,558 148,741
5.9% 2.5% 2.5% 4.8%

(B) 8.1% 74,763 28,285 61,926 147,274
5.9% 4.4% 2.3% 5.2%

(A) 7.0% 88,926 34,342 68,734 172,742
5.9% 10.1% 4.0% 5.6%

(B) 8.3% 88,818 33,446 68,410 171,851
5.9% 9.0% 3.9% 5.4%
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From the simulation test and the various sensitivity analyses, 

we could conclude that the model behaves quite reasonably. However, 

there is still much room for improvements. Here the model will be 

reviewed critically and possible improvements will be proposed.

A. Exogenous Assumptions

As we can see in the sensitivity analyses, the exogenous assump­

tions are very critical in forecasting. Even though this model is not 

designed to forecast short term cyclical movements of the economic 

variables, the cyclical path of the economy is important in forecasting 

long run outputs and prices in the future. Due to the dynamic features 

of the model, the forecasts will vary according to whether we had a 

recession before or not. Therefore, the forecasting ability of the 

model could be improved by replacing the exogenous assumptions on 

disposable income, interest rate, and labor force, with endogenously 

generated ones which are very sensitive to short run variations.

In fact, income of the 156 sector level can be determined within 

the model, because we can calculate wage compensation and profit from 

the wage equation and the markup equation in the price system. However, 

for that purpose, we need a lot of time and a wealth of data to reformu­

late and test the equations. At the moment we only calculate wage and 

labor requirement by 20 sectors. Other income components such as in­

come from assets, transfer income, and taxes, could be treated with 

macro equations.

Attaching a macro aggregate model to this I/O model could eliminate 

the exogenous assumptions on income, interest rate, and labor force. By

P ro spe c ts
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doing so, we may pursue consistency between the aggregate macro model 

and the multisectoral input-output model.

B. The Behavioral Equations

The forecasts made by the behavioral equations in the model de­

pend on the assumptions of the functional forms of the equations. For 

instance, in the labor requirement equation, we assume that labor is 

agumented over time by the Gompertz curve, which forces the labor pro­

ductivity growth to slow down in the future. The reason for the choice 

of the Gompertz curve is the expectation that labor productivity in 

Japan will slow down in the future. This expectation should be tested 

using recent data. In the investment equation, we employ the Koyck 

lag scheme because of the small number of observations. Owing to the 

infinite tail of the lag scheme, we found some unreasonably slow 

adjustments of actual capital stock to optimal capital stock. The 

Almon lag scheme might work better if we had enough number of obser­

vations. The functional form of the consumption equation is nonlinear. 

This form allows the interaction between the income variable and the 

price variables which makes more sense than linear form in which no 

interaction is allowed. But this nonlinear form requires more accurate 

price forecasts. It has been common to rely more heavily on income 

elasticity to forecast consumption because it is hard to know the price 

in the future. But in this model, price elasticities are equally im­

portant in consumption forecasting. Therefore, we should be more care­

ful to get good price forecasts.

The forecasts of the behavioral equation depend also on the
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â priori information used in the estimation procedure. In the esti­

mation of the consumption equation parameter, we employed a_ priori 

information about income elasticity and group price elasticity. A 

common econometric method to incorporate existing information in para­

meter estimation is the mixed estimation technique with which we can 

test compatibility between existing information and historical data 

series. Because of the nonlinearity of the consumption equation, we 

could not apply the mixed estimation technique. The cross section in­

come elasticities were plugged in without any statistical test. Also, 

arbitrary limits were assigned to the group price elasticities. There­

fore, the next step to be done for the consumption equation is to test 

this a_ priori information in more statistically consistent way. The 

INFORUM import and export equation estimation method was devised to 

incorporate existing information with historical data. The utility
O

function which depends on R and the deviation of estimates from exist­

ing information is maximized in the technique. The same idea could be 

used in the consumption equation estimation.

There is room for improvement in the inventory equation. The 

main problem in the inventory equation was the lack of data. Non­

merchandise imports and exports need more sophisticated equations.

The price forecast could be improved by using appropriate demand 

measures which could bring in short run effect in prices. However, 

these tasks require a large extension of the model and a wealth of 

data.

C.I/O Coefficient Forecasts

Unfortunately, the effectiveness of the across-the-row coefficient
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change method was not really tested in the simulation because of the 

short simulation period. Even though the errors with constant input- 

output coefficients were not large, the coefficient change owing to 

the technological change or relative price change could produce large 

errors in the future if not accounted for. The projection of input- 

output coefficients is still an open question in input-output economics. 

The INFO RUM method is designed to project the coefficient change owing 

to technological change and product mix change. However, we are certain 

that input-output coefficients change as relative prices change.

This model shows an example for country models in the INFORUH 

international I/O forecasting model. We expect that different 

countries have different natures of data. Therefore, when we build 

other country models, these problems could be dealth with and different 

methods of handling them could be tried.
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APPENDIX A 

Data Sources

To build this large forecasting model we need a wealth of data. 

Besides the input-output table and the capital flow matrix, we had to 

collect various economic data series. Many of these series were not 

readily available from published sources. The difficulty in collecting 

the data of Japan, where the author has never been, was eased by the 

joint efforts of our Japanese sponsor, the Long Term Credit Bank in 

Tokyo, and the author. Lots of data were collected and created from 

unpublished sources by the research team in the bank.

The following is a short description of what is the sources of 

the important data and how those were created if they were not readily 

available from published sources.

Input-Output Table and Capital Flow Matrix

The Government of Japan published 1970 Input-Output Table which 

is used as the basic input-output table in this model in March, 1974. 

Explanations of the input-output table are found in 1970 Input-Output 

Tables. Explanatory Report, and in 1960-1965-1970 Link Input-Output 

Tablesc. The sector classification of output and capital in this 

model follows the Input-Output Table of 1970 and the capital flow 

matrix.
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Price, Value and Quantity of Output

Collecting data series of price, value and quantity of output is 

a main burden of the data work. It was possible to get the value and 

quantity series of output of six-digit SITC code commodity for the 

manufacturing industries from 1958 to 1972 from the Census of Manu­

factures published in 1967, 1970 and 1973. The price series are 

obtained by dividing the value by the quantity. These series were 

aggregated into 156 input-output sectors. For tne non-manufacturing 

industries, the data could be obtained from Statistical Year Book 

published by the Bureau of Statistics, Office of the Prime Minister.

The appropriate conversion was needed from the classification of the 

book to the input-output sector classification.

Consumption Expenditures and Prices of Consumers Goods

"Annual Report on the Family Income and Expenditure Survey," 

published by the Government of Japan has the consumption expenditure 

series and price series of consumer goods. The classification of the 

consumer goods in the report is not same to the input-output sector 

classification. Therefore, the conversion was made by using the SITC 

code. The length of the consumption expenditure series is different 

for different commodities. Many of the sectors have consumption data 

series from 1947 to 1971. But a few of the sectors do not have long 

enough data series to give appropriate degree of freedom in the 

estimation. Also, there were a few sectors for which we could not 

convert the consumption expenditure classification into the input-output 

classification. For the sectors in which we could not get long enough



195

data series or we could not convert the sector classification, we use 

the output series to get consumption expenditure series assuming that 

the consumption-output ratio of the sector are constant over time.

This arbitrary assumption is not expected to influence v e r y  much our 

consumption forecast because the amount of the total expenditure of 

these sectors is not large. These sectors are input-output sector 

number 4, 9, 10, 13, 18, 22, 39, 65, 66, 69, 70, 77, 87, 106, 131, 132, 

135, 140, 141, 143, 145, 146, and 147.

Investment and Capital Stock

Investment, Capital Stock and deflator of investment goods by 

the classification of the capital flow matrix are gotten from un­

published documents. The document was obtained from the Economic 

Planning Agency of the Japanese Government. Non-manufacturing industry 

investment data are available in " Annual Report on National Income 

Statistics" published by the Economic Planning Agency of Japan. The 

investment data of manufacturing Industries are not broken down into 

the capital flow matrix classification sectors in the report. The 

Government investment on the social overhead capital is also available 

in the report. All investment and capital stock data were available 

from 1953 to 1972.

Imports and Exports

The data series of the Japanese imports and exports of 119 

tradable commodities are available in the INFORUM International Trade 

Model Data Bank. The data in the data bank are obtained from UN and
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OECD publications. The 119 sectors in the data bank were converted 

to the 156 input-output sectors. The foreign prices and the foreign 

demands for the Japanese commodities are also borrowed from the INFORUM 

International Trade Model. The imports and exports of non-commodity, 

such as transportations and services, are obtained from the "Annual 

Report on National Income Statistics” published by the Economic Planning 

Agency, Government of Japan.

Miscellaneous Data

The sources of other data series are following:

a. Government expenditure: Annual Report on National Income 

Statistics. Economic Planning Agency, Government of Japan.

b. Inventory Stocks: Japanese Statistical Yearbook, Bureau of 

Statistics, Office of the Prime Minister.

c. Wages, manhours per worker, and employment: Yearbook of Labor 

Statistics, Division of Labor, Statistics and Research, Office 

of Labor Minister.

d. Population, number of households, and disposable income:

Japan Statistical Yearbook, Bureau of Statistics, Office of 

the Prime Minister.

e. Interest rate (Commerical Bank Loan Rate): Economic Statistics 

Annual, the Bank of Japan.
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APPENDIX B 

The Forecasts

The whole output of the model is shown in this appendix. Table B-l 

shows the G.N.P. forecasts with various macro-variable forecasts. Also, 

the exogenous assumptions on disposable income, population, and interest 

rates are shown in Table B-l. As you may realize, the forecast of out­

put price in 1974 is much lower than the actual price level. The high 

inflation of Japan in 1974 was mainly caused by the foreign inflation, 

for instance, the high oil price. Because the international systems 

are not completed yet, the foreign price forecasts are not available.

The foreign price as seen from Japan is assumed to increase 5% per year. 

Therefore, the actual inflation in 1974 was not shown up in the price 

forecasts. Also, in imports and exports forecast, we assume constant 

relative prices after 1972 because only foreign price series are avail­

able up to 1972 for the time being. In the tables, all forecasts are in 

billions of 1970 yen except wage rate. The forecasts of each item are 

shown in two lines: the first line is the magnitude of the forecast 

and the second is the annual growth rate of the forecast. Only the 

private investment are shown in Table 5, the values of investment in 

1970 and in 1971 are actual. Actual values are inserted in 1970 for 

all variables.

The tables are:

Table B-l G.N.P. Summary 

Table B-2 Forecast of Exports



TableB- 3 Forecast of Consumption

TableB- 4 Forecast of Imports

TableB- 5 Forecast of Investment

TableB- 6 Forecast of Employment

TableB- 7 Forecast of Output

TableB- 8 Forecast of Wage

TableB- 9 Forecast of Labor Requirement.

TableB-10 Forecast of Price

TableB-11 Forecast of Manhours Per Employee
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19 1RCN ORES CONCENTRATES .0
. t ? A ,c8 .<il

<0 ORES 8 CONCENTRATES OF N .2
1 1 7 . i 5 - 1 2  .23 is . i i 10.40

21 petroleums CRUDE .5 1 .fc
266.76

i.e
-; .14 1 . 5

- 1 6 . 8 6
1.S
.77

1V75 IS 76 1977 1S7P 1979 19e0 ivei 19b3 1VS5
2* .C -4.77 21.7-1.C8 3C .4 5.S6 13.C P.<9 36.510.31 40.210.23 44.1 S.7 4 52.58.95 59.13.51

15*5$ 15??£ 11.215.78 13. C 15.7c ll?7(i 17.415.78 i f r i 2 7.0 15.78 iit?s
4.91.25 5.01.23 l.C1.23 5.11.22 S.i'i 5.21.22 1 \ii 1 .22 5.51.22
J .4 -4.21 3.2-4.22 3.1-4.12 3.G-4.22 2.fc-4.22 2.7-4.22 2.6-4.22 2.4-4.22 -4.12

22 JO .0-22.4J • C-22. tC .0-22.68 .C-22.72 .0-22.74 .C-22.74 .0-22.75 .C-22.75

slsl 5!$? 5! ^ 1.35.91 1.45.91 ll*5.91 s'.ti I*75.91 **•»
-8. ll -e.Ss

.1-fi.t4 -e.e? -8.Si -8.fi! -e .tl -8 .ll -8 .il
.4-1.70 .4-1.70 .4-1.7C • 4-1.7C -1.7C .3-1.70 -1.70 .3-1.70 -1.70
.0.CO .C.00 .C.CO .c.cc .fi£ .0.00 .C.CC .C.CC .0.00

6.4-2.C4 2*\t *t£S 2UI 4 lii 7.85.C4 4*«i 4.86 9.61.69
.tE .ii . t f . f t A .fi8 .a .cfc .68

-1.34 .9.21 .9 1 .50 1.63 2.2? 1.02.31 1.C2.35 ilil i ! i l
.0.CO .0.CO .0.CO .0.cc .C.CC .0.CO .0.LC .c.CC .0.oc

26.4-3.40 25.5-3.40 2 4.6 -3.40 23.8-3.4C Alii 22.2-3.40 21.4 -3.4C 2C.C-3.40 18.7-3.40
< . 4-6.56 2.2-8.56 2.C-b.il 1.8-8.57 V.sJ -els? 1.4-8.17 +  'A i

1.C-8.57
.1-1.66 .1-1.66 .1-1 .66 .1-1.66 .1-1.66 .1-1.66 .1-1.66 .1-1 .<6 .0-1.66

-10.31 .1-1C.31 .1-10.31 .1-1C.31 .c-10.31 -10.31 .C-1C.31 •  L-10.31 .0-10.31
.cfi .dfi .it .cS .OC .e8 .cS A .a8
.0• CO .08 .ii .efi .fit A .£8 .e8 .08

13.i f 12.2$ 12.58 .812.48 .912.51 12)58 1.112.51 12.51
1.43.72 1.3-16.59 1.46.4S 1.59.1S 1.714.71 2.015.41 2.3 14.Cl 2.9 12 .CO 3.713.99

fII
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1

i  «n * f * c* r * u*n Japanese  r .o t tL
TABLE B - i ( t C M l N L t t )  : l O h l CA SI  Of i l f ' C h l i  ( I K  U / C  MILLION

IC-NC line IW u 197 1 n ic 1 9 ? j 1974

u NA 1UR AL 6 AS .0 .C
.c:

.c
.cc

.0
.(JO .6!

23 L1 PE STONE SAKD 6RAVEL 1.5
37.13

1.9 
- t . ! fi 1.7

-11.19 -»!j}
24 SALT CRUDE .0 .C

.cc
.C

.CC
.0

.CO .cc
25 NOk-HE TAL 1C P1NERALS t.S 3 .0 

21.42
4.3

1.79
26 CAhtASSES .3 .3

4.44
.e

- J .98 -4.71
.7

-5.06
27 MEAT FRODLC1 .7 .9

31.23 -1C .9? 7 .2? 3.Z?
28 DAIRY PRODUCT 3.0 3 .6 

15.15 i*;«5 ctib
c9 VEtETAULE k FRUIT FRESER 12.1 16.1

33.40
i ; .z

-2 4.24
12.1-.69 12.a

-.94
30 SEA FCOD PRESERVED 79.8 £5.5 

7.1C
t*. .5 
-.Cl

£4.7
-.68

83.9
-1 .cc

31 6RAIM MILL FRCDUCTS ic.o 15.7
•12.(6

14.C
-1C.9C

15.2 
9.19

16. C 
5.11

32 BAKERY PRCDLCTS 5.7 5.9
4.21

t .5 
9.62

7.3
11.54 317C

33 REFINED SL6AR .3
136. f l

.6
-2C .*e

.6<.V2
34 01 EE R FOOD PREPARED 16.2 17.2

6.2 6 19.2
11.43

21.0
5.37

21. t 
3.08

35 prepared FEEDS FOR AN IHA 2.5 2.1 
-16.9 7

2.5 
21.c7

2.7
7.31

2.e
2.27

36 AL C0HCL1C BEVERAGES 2.6
s!sJ is:*} ?:$4 , l<A

37 SOFT DRINK 1.7 i .e
7.B4

< .i 
12.17

2.4
11.07

2.5
4.11

38 TOEACCO .3 .5
8 3.31

• £
13. C7

.7
16.11

.8
5.2C

39 SILK REELING S bASTE S1L 2.3 1 f 5 -17.41
1.! 

-29 .76 -2c!$J -20.$11
40 C01T0N SPINNING 6.2 5.7

-7.41
< .7 

U.C9 - .111
5.9

-6.17
41 WOCLEN & WORSTED YARN i fc .2 29.9

5.94
2: .3 

-21.95
23.3 
- .26

22.1
•4.84

42 LI REN YARN .3 .2
-31.54 2<.l?

.3
.69 - 8 . l i

YEN)

19/5 19 76 1977 1978 1979 1980 1981 1983 1985

. 0
.CC

. 0
.CC

. 0
.CO

.G
.CC

.C
.OC

. 0
. 0 0

. 0
. 1 0

.c
.cc . 0 8

n ! t $
1 . 8
.40

1.9
7.64

i . C
3.P4

2 . 1
7.65

2.3
8 . 1 0

2.5
6.64

2 . 0
6.44 10.74

. c 8
. 0

.CO
.C

.CC
.C

. 0 0
.C

.OC
. 0

. 0 0
.C

.CC
.C

.CO . 6 0

4.4
2.33

4.4
.73

4.5
1.C8

4.5
.58

4.5
.91

4.6
.94

4.6
. t i

4.7
.85

4.8
1.56

• f
- 5 .14

.7
-5.16

. 6
-5.16

. 6
-5 .16

. 6
- 5 . i e

.5
-5 .16

.5
-5 .16

.5
-5 .16

.4
-5 .16

-5 .26 1 .C6 3 .06 4.43 5.04 5JiS 1 i 1 6.13 2.52

- i t  Si . i d etsi i 8 ? l f
6 .C

8.13
7.C

7.66
7.8

3.08
11.9
- .95

1 1 . 8
- . 95

1 1 . 7
- . 9 5

1 1 . 6
- . 9 5

11.4
- . 9 5 H A 1 1 , 2

- . 95 ! ! « 5
1 0 . 8
- . 95

•u( f  2 . 2  
-1.C2

61.3
-1.C2

ec.5
-1.C2

79.7 
“ 1 .C i

78.9
- 1 . 0 2

78.1
-1.C2

76.5 
-1 .C2

74.9
- 1 . 0 2

” 2 * lU f l ! c i 9.62 i ‘ i t
26.9 
1 .52 f i l l

-? f c£
7.2

2.18
7 . 4

3.3C s i c?
8.2

5.97
fa.8 

7.28
9.5 

7.  51 K i \ 12.1
2.94

- i . r f
.6

4.62
.6

2.49
.7

3.95
.7

5.09
.7

5.13 5.C*5
• 8

5.C8
.9

2.25

- f t ! 21.0
2.41

21.52.66 22.4
4.17

23.5
4 . 8 :

24.9
1.87

26.4
6.18

29.8
6.14

32.42.66
2 . 7

- 3 . 7 4
2.8

6.38
2.9

3.43 4 .9C
3.3

5.57
3.4

5.60
3.6

5.64
4.C

5.5C
4.42*b0

- . { 5 3 ^ 2 2?i& 4^9$ 4.16 4  . i e U9&
2.3 

-9.<6
2.4

4.19
2 . 5

6.62
2.6

5.32
2.e

6 . 2 1
3.0

6.79
3.2

6.5C
3 . 6

6.C7
3.9

3.43
.7

-5.93
.6

-12.17
.6

-2 .84
.7

1C.45
. 7

10.62
.8

10.26
.9 

9 . El
1.1

9.19
1 .2 

4.65

2C.$J
.5

-2C.58 - i c . 5 e - 2 C . s l -20 . -20 .5$ - 2 C . i l
.1

-20 .58 -20 .§1
5.5

-6.17 - 6 t l ? -< t?7
4.3

-6 .17
4.0

-6 .17
3.8

>6.17
J,3-6.17 -6 .17

- i ! d i i r t i ! « i
25.9
7.11

27.7
6.94

29.5
6.71

33.6
6.58 - f r !

- v . ^ i 1 4 . ^ 7.5? 9 . 1 ? 9 . i s 7  J e -1 .1?
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l»N*F*C'R*U*fl JAHANISI POtlL

TABU U - < (ClKllNLtli) : fGMCAS! Of EXH'RH <IN 1570 b ILL ION

1C-NO 1I1LI 1WU 1971 isn 15 71 1574

A3 SP/N RA»CK VAKh 3.5 3.2
*-7.56

( .4
9£ .ie

6.4
.24

< .1 
-4.75

44 SVK1HE1IC f It: t N VARN 24.fi sKt f £'5C .13
75.3 

- 1C. 15
45 SILK t NA1CN ktAVINb 19.7

K if
1* .1 
j.*4 - i i t l 4:*J

46 CO 11 OK I SPIK RAYCK FAtilt 67.7 39 .2 
1.75

I t  .c
-12.58

71.5 
-£. 4C

65.0
-9.C5

47 SVKTHCT1C FlbfRS hCVEN 2C7.9 2 72 .0 
31.£2

ICt .2 
11.31

3 1C.5 
.74

48 UOtlEN FAER1CS WOVEN t  F 25.1
if!»S

IS.7 
-2 5.31 -J ill 4!i8

49 LIKEN FABRICS NCVEN 1.1 * ! i l 1.C
-1C.6C

1.0
1.33

50 YAkN t FAfcRIC DVElKfc % F .0
.cr .c£

.0
• uO

.C
.cc

51 KN111E0 FABRICS 77.4 114 .7 
4". 24

12!.7 
5.58

13C.7
3.54

121.3 
-7 . < C

52 ROFESl fISHJKt NE1S £.1 9.1
12. t2 f j* -2.<6

£.6
-1.55 -2.C5

51 OlFER FIBER F fcODUC1S 26.5 28.1 6. 19 I«.3 
14.£C

23.5
5.6C -i.sc

54 FOcrUEAB EXCEF1 RUE b E R « 4.9 4 .6 
-5.24

1.6 
-17. C4

4.4 
14.iO

4.3
-2.36

55 NEARIK6 AFPAKtC 57.1 151.5 
56.CO

56.1
-36.53

5 5.C 
-1.19

v;.i
-3.C3

56 IE *11LE 6ARPEK1S 21.0 1C .3 
44.48

24.C 
-21.Cl

24.1
.38 -its*

57 WOLD PlLLlKC IC.O ’*•224.3c
2 i.3 

-26.14 <*•5•t.oJ -5:d
5E WOCDEK PRCDtCIS 16.5 17.6

6.69
11.C 
7.6C

15.2
1.41

59 FURNITURE NCCDEN C AETAL 9.9 11.7
1S.C2

1! .5 
32 .62

ic.i
16.49

14.5
-17.JC

to PULP .9 **!»i *>:{{ 3 C .6$ A I
61 PAtEft 37.3 J!j1 iS lii l i t i l ” 61
62 AR1ICLES CF PAPER 1 PAPE ;c.2 27.2 

15.C9
21.6
1.53

27.1
14.52

27.0 
- .33

63 PR iAiT INC i  f lU L I  SHl»i6 15.1 15.9 
5.26

1!. 1 
-4.59 i l ! iJ -ISi*

VLK)

1575 1576 1977 1576 1979 I960 1581 19fc 3 1985

5 .e 
-5.37

6.3
7.86

t.5 
4.<5

6 . V 
5.44

7.1
5.95

7.7
5.79

6.1
5.23

5 . C 
5 .16

9.4
-.62

65 .B 
W.C2

e j.y 
IP.54

VC.7 
9.2 5

1C1 .c 
11.34

11 2.£ 
11.74 U*i2

136.7
5.15

162.5
8.65

174.Q 
-1.27

-c.cv
11.8

-6.C9
11.C 

-6.C5
10.4

-6.C5
9.7

-6.L5 -6!oJ
8.6

-6.C5
7.6

-6.05
6.7

-6.09
59.Q 

-5.24
53.5

-5.30
4o .5 

-9.il
44. C 

-5.’2
39.5

-9.32
36.2

-9.32
32.6

-5.22
27.C 

-9 .?2
22,2 

-5.52
23V. 5 
1 & . 79

3C5.1
21.}?

233.5
9.31

366.3 
1C.43

410.5
11.46

454.3
10.65

454.4
£.£3

583.6
8.62

619.9 
-1 .62

16.3
-4.74 -r.c? M i l

14.7
-3.15

14.2
-2.97

13.8
-2.83 -Hit

12.7
-2.63 - \ U l

.9
-5.C5 ic1.!? 4 • C 5

1.1
4.74

1.2
5.5C I*35.39 4.53 V.ti

.0
.CO

.0
.cc

.C
.CO .CC

.C
• CC

.0
.CO

.C
.CC

.0
.CC

.0
.00

111.7 
-7.£7

116.6 
24.C6

15C.6
8.(4

164.6
5.42

181.2
9.57

197.8
9.17

212 .C 
7.18 l i U  i

-2®2̂ -*!:! -2Ist -7*i*t.<1 -2̂5? -2i*«
31. e 

-1.73 11.65
36.6 
3.<7 ?:«3

38.3
2.55

39.3
2.72

40.0
1.C6

41.6
2.14

42.6
Jl

3.6
11.17

4.4
15.24

4.5
3.11 3.58 4 ‘ l t sJlJ

5.4
4.41

5.8
4.40

5.9
-2.61

tb .4 
-4.C3

£4.3 
-4.60

6C .2 
-4.52

76.1
-5.11

72. 1
-5.21

6t .3 
-5.28

64.7
-5.21

5 e.c 
-5.25

51.9
-5.36

2C.9 
-fa.21

23.2 
1C.57

24.5 
5. 55

26.C 
6.17

27.7
6.62

29.6
6.56

31 .4
e.12

35.0
5.75

36.8
-.59

-it;?
23.9

-3.19
23.1

-3.38
22.3

-3.18
21.6 

-3.3 £
20.8

-3.38
2C.1

-2.28
n.8

-3.36
17.5 

-3.5e

1 •

19.0
a. 18

2C.3
6 . 5 3

2C.6
1.52

21.C 
2.05

21.5
2.30

21.9 
1 . £ 1

22.7 
1 .56

23.4
1 .1 1

1 j.« 
-7.53

16.3 
IP.23

17.7
8 . 6 5

16.7
5.68

20.C 
6.95

2 1 . 4
7.C4

22.4
4.29

2 4 . 8
5.35

26.7
2 . 4 3

2.7
6.10 i f l l 1C?35

3.5
10.72 10 *0 ?

4.2
9.56

5*4
-.09

- 5 . 4 3
51.5
3.26 iJil i!rt 61.5

7.47 IU\ ?!,•§ 8 1 . 4
6 . 6 6

8 6 . 8
-.fie

25.3 
-6 . < 5 iUi i!(t Kd i?iS v.a J’ li 4 2 . 9

7 . 2 9
4 5 . 9
- . 0 5

1 5 . 9
-5.24

1 7 . 0  
7 .Go f t ! Ki # VMIfiJ 2 4 . 8  

5 .  68
2 6 . 4

•  S3

f

*
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i>h*r  • c* p * u*»< J a p a n e s e  w o t n

T A l< L I  U -  ( ( C C M I N U t D )  : l O h l C A S l  Of  I X H C h K  < J f. 1 V /  0 b i L L l U N  Y t N >

1C-N0 111L £ 1570 1 V71 U ti 1573 19 7 4 1575 1976 1977 1578 1979 1980 1581 1983 1985

64 LEAlHfR l*HUKlUI<tS ft F 6.7 4.6 
-11.2 5

l. i 
5i .65

11.7
55.55

11.2
-3.53

I .8 
-21.63

1C.E
22.73

11.6
7.46 8*55

14.C 
11.15

15.7 
11 .61

17.2
5.75

2C.4
9.19

22.1
-.74

65 LEATHER PKOELCTS EX. F00 13.1 14 .5
1C.P2 l.'.fc-4.54

17-0
23.17

17.S 
2.9d

I t .4
- t . 16 17.9

9.49
15.0
5.79 K»i 6.56

22.9 
6 . 66

24 .4
6.23 iU \

£6 AR 11CLE S CF HbbtS 115.3 1 T9 .9 
1 7.̂ 5

I4i ,4 
1.75

16 2.7 
14.<3

151.3
-4.61

161.1
i .48 165.2

4.55
175.C
5. 7 e

190.6
6.5*

202.9
6.41

214.8 
5.£9

241.1 
6.C2 ” U\

t7 BASIC INORGANIC IKDLSIRI 4.9 5.7
17.12

t .t 
11.42

t . 4
2 3 .56

o.5
1.25

c .0 
-6.C8

tt.9 
10.53

5.6
8.18

1C.5 
9.2C

11.4
9.46

12.5
’ .22

13.6
£.44

15.8 
8.Cl

17.3
1.39

ts BASIC CR6AN1C INDUSTRIAL t 7.8 69.4 
31. fc 1

1C J.« 
16.1C

127.7
23.13

124.5
-2.51

113.6 
-fc .76

124.9
9.92

135.C 
6.C9

147.1
8.95

161.1
9.53

176.3
9.44

151.4
8.56

223.7
8.14

242.5
.54

to SYNTHETIC OYISTUFF 10.1 9.2
-9.21

11.4
24.54

13.6
18.73

13.3
-2.0C U?2-t.*7

13.1 
7.6 4

14.C 
6.̂ 5

15.2
£.46

16.6
9.12 l ! t l

19.6
8.31

22.8
7.92

70 BLASTING FOhBER 2.8 3.C
7.45

i .7 
-11.35

3.0 
1 1.29

2.1
-3.77 -3.{?

3.0
8.84 >’ i i

3.3
5.C3

3.5
5.82

3.7
5.82

3.5
5.24

4.3
5.29

71 SUN RATON 30.7 53 .7 
5.5 2

4: .6 
26.13

47.3 
11.wl

47.1
-.26

44.e 
-4.5C

46.4
3.62

48.2
3.fc1

50.8
5.33

53.8 
6 . C 4

57.1
6.C2

60.4
5 .£0

67.6 
5 .P3

71.5
-.04

72 MATERIALS 01 SYNTHETIC F 117.8 169.7 
44. C8

16J.1
7.5C

217.6 
18.o5

<16.6
-.49

2lC.8
-7.29

216.4
7.72

231.2 
6. £4

251.8
1.89

275.5
9.42

300.5
9.07

325.3
8.25

375.2
7.88

419.9
.48

73 PLASTIC £6.5 111 .4
2*. >3 ' \ U i

146.£ 
21. u6

14 6.2 
-.44

135.4
-7.35

146.6
8.22

158.5
8.14 'V . -A

190.1
9.81

201 .6 
9.69

226 .9 
£.d

266.6
8.34

291.6
1.29

74 CHfcMCAL FERT1R1ZER 47.7 60.9 
27.62 A i l  I , l i ;c 83.7

.16
75.8

-4.63
£2.4 
? .23

85.7
4.C8

5C.5
<.C«

97.C 
6.67

103.4
6.55

11C.C 
6.44

124.3
6.27

132.0
-.03

75 MlSC E LLANEOL S BASIC CHEN 36.2 41 .5 
14.<1

54. C
3C.C4

62.7
16.14

6 3.5
i.c:

6L.3
-4.65

64.3
6.49

67.9
5.62

72.5
t , e t

77.8
7.3C

83.4
7.16

89.1
6.£0

101.3
6.63

108.7
.80

76 VE IE T AiiLE t AMHAL OIL 3.7 ’ .4
-6.52

4.1
17.58

4.1 
1.55

4.1
.06

4.1
- .fc 2

4.2
1.42

4.2
.76

4.2
i.ce

4.3
1.17

4.3
1.19

4.4
1.24

4.5 
1 .32

4.6
.21

77 COATINGS 4.5 6.7
45.35 -4**16

7.7
15.1,6

7.1
-7.55

7.7
7.C7

£ .2 
6.54

8.5 
P. 67

9.7
9.15

10.5
8.80

11.4
8.24 J iif

14.3
.68

78 nttlC1N£ 19.7 20.51.22 IteS 2 5.1 
14.36 H i l - I M i !d

25.8
5.31 iU t

32.1
7.48 JtiJ J !il

79 0 1 K B  CHE P1 CAL PRCOLCTS {4.5 145.0
71.56

It i .7 
-15.37

146.2
15.18

147.5
.76

137.5
-6.64

145.2
5.56

154.1
6.11

166.8
r.24

181 .3 
8.74

196.7
8.49

212.7
8.13

24 7.2 
7.72

to p e i r o l e u r  r e f i n e r y  proou 45.3 44 .7 
-1.35

51.4 
14 .52

55.7 
16 .4.9

6C.2
.77

56.4
-6.21

59.3
4.59

62.4
5.3C

66.9
7.18

72.C 
7.71

77.5
7.57

83.2
7.34

95.4
7.02

1C2.0
.04

81 c oa l  p r o o l c t s 1.3 12t.lt < .2 
3C.7C

i . e
25 .CO

2.5
3.27

2.7
-6.72 .ist

3.4
1C. 35

3.8
10.56

4.1
9.56

4.5
5.42

5.4
8.65

5.8
-.00

£2 HISCELLANEOLS ANTISEPTIC .1
-1.5l

.1
1 .66

.1
7.15

. 1-1.4« -3.si 3.2I 2.fci 4.C6
.1

4 .47
.1

4.48 4 . l l
.1 

4 .3C
. 1

. 6 7
£3 c l a y  p r o o l c t s  for buuoi 4.9 7.1

44.44
i .a

1C .£4
5.4 

2 t .42
9.2

•2.21
£.4

-9.C5
9.2

9.36
1C.2 

11. C4
10.5
6 . 7 7

1 1 . 8
8.26

1 2 . 8
8 . 3 7

1 3 . 7
7 .7C

1 5 . 9
7 . 4 4

17 .1
. 4 5

£4 6LASSfaARE 26 .3 2 3 . 1
- 1 3 . 5 6

2i. 3 
4C.25

33.8
4 . 5 7

3 3 . 6
- . 7 7

3 3 .  C 
- 1 . 6 3

3 4 . 2
3 . 5 6

3 5 . 0
2.46

3 5 . 7
2 .C2

3 6 . 6
2.34

3 7 . 6
2 . 6 9

3 8 . 6
2.45

4C.5
2 . 6 1

41.9
. 6 9
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.  J A P A N E S l  P O t f  I

lABLfc b - i ( tC MlN b tO)  ; 10 * ( tAS I Of IXfCRl i  <U 1S 7 0 falLLltfc

1C-NO TIILl 19 70 1971 19ii 1 9 7 j 1974

£5 PO IT E R V 15.1 70.5 
i .  12

h I .6 
?.1£

£2.9 
1C.95

£2.5 
- .3h

t6 CLIENT 1.1 *6
-s:»j 2CM

£7 OTtERNON-PETALLIC PINE RA 7.6 I .9 
17.49

H .C 
11.77

11. B
ie.n

11.7
-.es

18 PI I 1 RON .5
43r..d4

i .3 
fcl .L i

6.9
2 £ .56 7

c9 III CM K STtEl SCRAPS .0 ,C
.cc .CC

.0
«t*0

.L
.ct

VOFEfcfiOALLOVS 1.3 J .6 
99.18

i .2 
44.C7

5.9 
1 5.u2

6.3
5.64

SI STtEL 1MGCT 1.9
-2i!si

1 . t  
1 7 . f t 1 t i l l

92 MOl-RCLLEO FLATESC SHEET 497.1 526.4
5.9C

t C9 .3 
15.73

695.6
14.17

H 2.7
6.77

93 STEEL PIPE I lUfcE 1 £4.6 163,3
-.Ic

1 7C .9 
£ .27

2C4.4
15.49 ;^ 8

94 COLD-ROLLED 1 COATED STE 3C5.8 321 .0 
4.96 3JC .1 

2.65
285.t 
5.62

55 CAST I fORGE 1RUN 6.5 10 .0 
17.19

t .£ 
-3 1. P4 7.8 

14. 64
8.2

4.89
96 NOhf E RROUS PETAL INGOTS 4b.a P0.4

64.66
99.4

22.66 'lut !« !} ]
97 COfPCR bRASS PRODUCTS 2G.3 25.7

24.59
i t  .1
2 .25

5 7.4 
4 .e 5

27.8 
1 .42

9e ALLM1NUR EX1RLDLD PRODUC 11.5 12.7 
1C.51

1‘. .3 
2C.C2

17.3
12.38

17.7
2.35

99 01 fiE R NONfERRCUS PETAL. P 10.5 uilfi 2 i .2 
- .£1

23.7
7.U4

ICO STRUCTURAL PE1AL PRODUCT 127.1 123.0
-7.22

219.2
7C.1C

2*6.0
22.36

<45.5
-4.13

1C1 OTf.tR HETAL PRODUCTS 114.4 1-1 .2
5. 5C

let .7
4i  .25 2(3.0 1.72 i i C.cS

1C2 POhER GENERATING PACHINA *7.9 £5 .9 
26.56

£9.7
4.27

1 C4.4 
1t.i9

114.2
9.43

1C3 MACHINE TCOLS HE T ALkORKI 43.9 47 .2 
7.45 *c si 4 t . { 1 int iS

1C* INCUSTRIAL PACH1NERV 244.9 329.2
34.43

294 .1 
-1C .66

319.1
t .H t 2l t t i

ICS g e n e r a l  i n d u s t r i a l  h a c h i 1C2.9 162 .4 
5 7.86

12 2.9 
-17.56

152.1
12.62

165.4
8.71

VLN )

19 l i 1976 1977

cl . a 
- 3 . 2 1

P3 . 7
3 . 6 7

3 7 . 3
4 . i  9

*Ui 2U}
1C.9 

- 6 . 6 4
1 1 . 6
6 . 5 6

1 2 . 6  
8 .59

6 . 1
1 7 . 7 4

7 . 6
2 4 . 9 b

t ) .e
1 6 . 5 6

.C
.CO .c8 .cS
6 .c

- 3 . £ 8
6 . 5

7 .6 1
6 . 9

5 . 6 0

„ ! ? i 1 5 ^ 5
2 . 5

1L .C5
6 6 1 . 9  
1C.£9

7P 9. 9
1 9 . 2 5

£ 6 7 . 8  
9 . £ 5

1V 5 . 3
- < . 1 4

2 2 5 . 3
2C .4 7

26C . 0  
1C.50

3 5 2 . 2
- 9 . 4 7

4 C9 . 6
1 6 . 2 9

444 .4 
8 . 5 1

7 . 4
-  V . 1 5

e . 9
2C.43 10 -50

6 9 . 3
1 2 . 7 1 IS iil T . i i

< 5 . 0  
1C . 13

2 9 . 9
1 9 . 7 4

3 2 . 9ic.ca
1 5 . 9

- 9 . 5 1
1 8 . 2  

1 4 . C4
1 9 . 7
8 . 1 9

1 9 . 9  
1 * . 7 3

2 2 . 9
1 5 . 1 2

2 4 . 8
8 . 1 6

2 3 3 . 1
- 5 . C 4

2 e 3 . 1
2 1 . 4 6

2C4. 4
7 . 5 3

1 ci .  3 
- c . 7 4

2C6. 8  
1 2 . £ 1

231 . 9  
1 2 . 1 7

11)4.2
- 4 . 3 9 'V. i t 1 2 6 . 8

8 . 3 5

-ms? 55?)
32 7 .  5 

1 . 7 6

1 5 4 . 2
- 6 . 7 6

1 6 4 . 4
6 . 6 1

1 8 1 . 3
1 0 . 2 8

1978 1979 ivto

9 1 . C 
4 . 2 4

9 5 . 2
4 . 7 C

9 9 . 8
4 . 6 9

2?z* 2i t i 21.z9
13 . 6
7 . 2 7

1 4 . 7
8 . 3 1

1 5 . 9
8 . 2 9

9 . 6
8 . 1 6

1 0 . 4
8 . 2 1

1 1 . 3  
8 . 66

. 0
.CC

.C
• OC

.0
. 00

7 . 1
2 .C3 3 ! o i

7 . 5
3 . 3 4

2 . 7
6 . 6 7 > U l

3 . 0  
6 . 8  8

9 2 4 . 6
6 . 5 5

9 8 7 . 5
6 . 8 C

1 0 5 4 . 1
6 . 7 4

2 7 5 . 5
5 . 9 5

2 9 3 . C 
6 . 3 4

3 1 1 . 6
6 . 3 6

M!»!
4 9 8 .  C 

6.GC
5 2 7 . 9  

6 . CO

!W l l i l
1 1 . 8
6 . 3 8

1 1 7 . 0
5 . 2 6 ' D i t

1 3 1 . 3
6 . 2 4

3 4 . 9
< .C2

3 7 . 2
6 . 7 5

3 9 . 9
7 . 0 7

2 1 . 2
7 . 5 2

2 2 . 7
7 . 5 2

2 4 . 4
7 . 1 9

2 6 . 1
5 . 2 6

2 7 . 6
5 . 5 £

2 9 . 3
6 . 2 4

324 .9  
6 . 7 2

3 5 1 . 1
8 . C 5

3 7 8 . 4
7 . 8 0

2 3 7 . 9
2 . 5 9

2 4 9 . 2
4 . 7 4

2 6 3 . 6
5 . 7 5

1 7 6 . 6
7 .7C

1 4 7 . 6
8 . 0 5

1 5 5. 1
7 . 8 3

5 9 . 6
5 . 5 4

1 0 5 . 6  
6 .CC

1 1 2 . 5
6 . 4 7

3 5 7 . 4
7 . 4 3

4 6 1 . 7  
7 . 65

1 5 4 . 6
7 . 3 3

2 1 0 . C 
7 . 9 4

2 2 7 . 2
8 . 1 8

1 9E 1 1 9 £ ! 1585

1C4. 2
4 . 4 0

1 1 3 . 5
4 . 4 2

11B .7
. 2 0

2li) 2!i)
1 7 .1
7 . 6 5

1 5 . 7
7 . 4 6

2 1 . 4
. 9 3

1 2 .1
7 . 4 4

1 3 . 5
7 . 5 5

14 .1
- 5 . 2 3

. 0
.CO

.C
.CC » c.Co

7 . 7
2 . 5 9 3?2?

A *  
- 2 . 4 $

3*26 . 3 2
3 . 6

6 . 4 5
3 . 7

- 3 . 8 6

1 1 1 9 . 4  
6 »<C

1 2 5 6 . 1  
6 . * 7

12 B4 .5
- 3 . 7 9

3 2 9 . 5
5 . 7 3

36 6 . 2  
5 . 5 5

3 7 3 . 2
- 3 . 7 7

557 .3  
5 . 5 6

6 1 8 . 8
5 . 7 9

6 3 1 . 5
- 3 . 4 8

l\A 1 3 , 9
5 . 5 5

1 4 . 2
- 3 . 7 ?

'¥.\i 1 5 2 . 5  
5 . * 5

15E.3
- 1 . 4 0

4 2 . 3
6 .C5

4 7 . 5
6 . 3 6

4 8 . 7
- 3 . 5 6

2 6 . 0
6 . 7 4

2 9 . 6
6 . 7 2

3 0 . 4
- 3 . 6 0

3C.8
5 . 1 4

3 4 . 0  
5 . i 5

3 5 . 3
- 1 . 4 0

4C3 .6 
6 . 6 5

4 5 8 . 1
6 . 6 5

498 .1 
2 . { 7

2 7 6 . 4  
4 .  £5

3 0 3 . 6  
5 .Cc

3 2 3 . 0  
1 . 0 8

1 7 1 . 5
7 . 7 7

1 9 7 . 0  
7 . £  1

2 1 2 . 2  • il
1 1 5 . 3

6 .C5
1 3 3 . 3

5 . 5C
1 4 1 . 5

. 0 5

4 8 7 . 8
5 . 6 6 nut

2 4 3 . 4
7 . 1 3

2 7 7 . 6
7 . 3 3

3 0 2 . 0
1 . 2 8

*
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T A B U  b -  2 ( C C M  1 N I E  b )  :  I O M C A S T  O f  ( I N  1 9 / C b J L I I C N  U K )

I * N * r *  JAPAN(  Si  HO 1 1 I

1 C “ NO U U t 1 WL 1 f/ 7 1 14i« 1571 19/4 1V 7 5 1976 1977 1578 1979 1960 1581 1983 1985

1C6 O f f l C f  HACMI Mht K C . 5 ?h .4 
- 2 1 . 7 9

37C .C 
37C .72

443.3
15. t ,2

44 i  .  <
.c e

419.2
- 5. 5C

513.2
22.41

563.9
9.88

553 .3 
5.21

64 6 . 2  
8 .5 1

705.1
9. 12

754 . r  
6 .5 5

8 7 3 . B 
8 .20

9 6 7. 9
4 . 75

1C7 HOLSE HOLD MACHINERY 51.4 67 .5 
i t .  It

71.7 
4 . 15

5 7 . C 
21.41

87 .  t 
. f  3

h i  -2 
“ 4 . 3 !

91.8
11.65

98.6
7.4C

1T6.4
7.51

1 15.6
8 . 6 5

121.2
8 .2 9

133.3
6 . 52

15 1.1  
6 . 4 9

163.1
1.57

1C8 PAMS Or PACMNERV f 3.8 1 1 2 . 6 
34.41

131.4
11.7?

13 2.1 
1.<7

131.3
. 5 (

132.8
- . 3 2

133.8
. 69

135.1
. f t

136.1
.79

137.2
. 8 C

134.6
.96

135.5
.51

142.5  
1 .C4

144.3
.17

1C9 SlhCNC ELECTRIC NACH1NLR 1 C l . 2
l i i i i

14* .9 
1C .42

1* 1.£ 
12 .46

163.9 
1 .25

154.3
- 5 . 1 6

165.7
7.37

179.9
b. 42

153.5
7.52

2 1 0 . C 
8 .5 5

227 .2 
8 .1 8

244.2
7 .49

2 80.5
7 . 4 9

3 03 .6
. 7 *

110 HOlSEHCLD ELECTRICAL MAC 5*1.1 671 .5 
1 3.66

1114.7
65.91

121S . 9 
5 .44

1205.4
- 1 . 1S

1143.5
- 5 . 1 4

1204.9 
5.37

1263. 0 
4 .12

1338. 4
5.57

1426. 7
6 . 6 C

1519. 8
6 . 52

16C8.5 
5 .14

180C.£ 1915.5
.63

111 0 1 K R  NEAK ELECTRICAL AP 211.0 407 .4
76. 39

3 *1 . 7
- 4 . 3 1

4 51. 3
2 f  . u6

43C.S 
-6 .C 1

3c8 .9 
- < . 7 3

436.9
12.37 4K s » n i s i 5f t l !

633 .3
6 . 15 ' i ! $ S

112 SNIPS l> BCAIS 549.2 6 76 .7 
1 3. 22

7 5C. i  
1C.55

8C3.8
7.u5

79 4 . 4 
*1 .17

777 .4 
- 2 . 1 3

781.3
.5C , b !$?

787 .1
.23

7 8 8 . 7  
• 2C

8 71.8
4 .5 2

9 5 8 . 7
4 . 8 9

99 9. 9
- . 4 2

113 RAILWAY VEHICLES 18.2 15.6
- 1 4 . 1 5

I t  .3 
1 7 . C7

1C.4
.33

16.  4 
.17

1£.4
.13

18.4
.12

I t  .4 
.11

18.5
.11

1 8 . 5
.11

16. 5
.11

18. 5
.11

1 8 . 6
.11

18.6
.11

114 PASSENGER MCR10R CAN 517.0 752.6
45. 61

1 C H . 5  
35 .43

1115.6 
5.44

u s c . c
- 5 . 9 0

1CL6.2
- 3 . 9 7

11C5.8
9.67

1167. 6
5.59

1 189. 7
1.85

1212. t 
1 . 94

1292. 2
6 . 55

1367. 3
5.11

1 513. 0 
5 .47

1609. 9
.91

115 REFAIR OF PASSENGER HOIO .0 . 0
.CC . f c .28 .£ 8 , c 8

. 0
.CC

.0
.CC

.C
.CC . c£

. 0
.CO

. 0
.CC

. 0
.CC . 6 0

116 flOTORCVCLES 1 blCVCLES 1 5 b . 9 ?. C 3 . 7 
9 1. 15

314.4 363.6  
2 (  1 % S

4 7 1 . 1
1 i  . £C

537.3 
1 4 . C4

567.5
9 . 3 6

6 1 9 . 7
* . 4 £

6 4 0 . 5
3 . 3 5

666 .6  
4.C8

6 6 3 . 6
2 .5 5

7 1 0 . 4
2 . 7 8 " - I I I

117 AIRCRAFTS 12 .9 17 .6
3 4 . 7 7

11 .£  
- 3 4 . C7

1 4 .2  
2 1 . VO - 1 : ?E

1 4 . 0
1 . 2 3

1 4 .7
5.C9

1 5 . 3
4 . 2 6

1 5 . 6
1 .5 8

1 5 . 5
2 . 3 2

1 6 . 8
5 . 6 1

1 7 . 7
5 . 1 6

1 5 . 5
5 .C 4

2 0 . 8
1 . 5 5

118 O I K R  1NAKSF CMAT 1CN .8 .1
5 . 6 7 1C.4C

1.C
4 . ( 4

1.C
1 . 3 1

1.C
- 2 . 6 7

1 . 0
3 . 6 8

1 . 0
3 . 2 3

1 . 1
2.4C

1 . 1
2 . 4 5

1 .2
7 . 8 9

1 . 3  
7 . 7 5 7 . 1 7

1 . 6
1 . 8 2

119 PRECISION PACftlNERY 46.1 51 .3 
1 1 . 2 7

4C .4 
1 7 . 76

73 .8
2 2 . 2 2

7 2 . 1
- 2 . 3 C

6 7 . 1  
- e . 5  5

7 2 . 7
8 . 4 6

e c . i
1C.18

8 5 . C 
4 .C7

9 0 . 4
6 . 6 1

9 6 . 8
6 . 7 9

1 C2 . 9
6 . 2C

1 1 6 . C 
6 . 5 9

1 2 5 . 6
1 . 5 7

K O PHCTOGNAPN1C 1 OP 11CAL 1 U C . 8 131 . 7 
- 1 2 . 6 5

2 5 1 . 6  
SC .27

2 E 5 . 5
1 5 . 5 0

2 6 9 . 9
- 6 . C 5

2 8 9 . 2
7 . 1 7

3 1 2 . 9
8 .2C

337 .4  
7 . 8 1

3 6 5 . 3
e . 2 f

3 9 5 . 5  
8 . 2 8

4 2 4 . 5
7 . 3 3

4 8 4 . C 
6 . 54 m a

121 WA 1C HE S & CLOCKS 4 5 .0 66 .2 
4 7 . 1 5

7C .1
:  . f  1

£ 3 . 7
1 5 . 3 8

8 3. V 
- . 7 9

7 5 . 7
- 6 . 8 3

8 2 . 0
e . » 2

8 7 . 7  
7 . Cl

5 5 . 1
8 . 3 4

1 0 4 . 2
9 . 6 6

113.8
9 . 1 7

1 2 2 . 7
1.H

141.8
7 . 5 5

1 5 2 . 6
. 3 0

122 O I H R  MANLfAC TURING 6000 <57.8 135.7
- 4 7 . 3 7

337.3 
14E . 5E

3 72 .6  
1C.46

411.5
1 0 . 4 4

4I»4 . 4  
1 0 . 4 4

501.9 
1C.44

554.3 
1C.44

612.1  
1C.44

6 7 6 . C 
1 0 . 4 4

7 4 6 . 6
1 0 . 4 4

0 2 4 . 6  
1 C . 4 4

1 00 5. 7
1 0 . 4 4

1 2 2 6 . 7
1 0 . 4 4

123 HOLS Ifcfe CONSTRUCTION . 0
.eS .CC . : 8

.a
. oc

.C
.CO

. 0
.CO . c 8 . f c .o£ .68 .£8 . i c . f i 8

124 CONSTRUCTION NO! FCR RES . 0 .0
.CC • CC

. 0
.GO

. 0
.CQ . i i . c 8 . c 8

.C
.CC .CC

. 0
. 0 0 . c 8 . t i .2 8

125 BU1L01N6 REPAIRING .0 •0
.CC • CC

. 0
.oO .CC

.0
.CC

. 0
.CC

. 0
• CC

. 0
•  CC .CC

. 0
. 0 0

. c
. ( C

• C
.CO

.C
. 0 0

126 PUELIC UTILITY CONSTRUCT . 0 . c
.CC A

. 0
.CO

. c
. oc

. 0
.CC

. 0
.CC

.0
.CC

.G
• CO

.C
.OC

. 0
. 0 0

.0
• CC

.0
.CC .0 8

r
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l * u * f  •C*k*U*lt JAPANISI KOlfl
f A t ' L i  B - i  ( CCKI I N L t  0 )  : f O M C A S I  Cf LXf'CKl: < U  1 W D  L 11 L 1 C \  y t l O

-NO Milt U/0 1971 1 9 i i 19 73 1974 1975 1976 197 7 1978 1979 1980 1981 1983 1V85

i l OTFER CONSTRUCT 1 OK .0 .C
.CO .CC

.C
.CO

.C
.CC

.C
.CC

.0
.CC

.C
.CC

.0
.CC

.C
.OC

.0
.00

.C
.CO

• C
.oc

• C
.00

i f EltCTfiJClTV .0
.Cc A .cli A .cc

. .0 
.cc .c£ A A .0

.CO A .68 .68

296 A S .0 .c
.cc .CC

.0
.CO A .c£ A .u

.CO
.0

.cc
.C

.oc
.0

.CO . & A .68
30WAlt R-SUPFLt .SlWEfcAlit .1

44. ?l 21 .2C 1 € , l i -.ii
.2

-5.CC
.2

1C.25
.2

7.C5
.2

5.76
.3

6.36
.3

7.18 6.22
.3

6 .4 5 .77
31 WHILE S AL E TRADE 426.2 47C.5

1C.4C
52t .2 
14 .28

5 8 2.1 
8.16

179.6
-.42

556 .8 
-3.93

593. C 
7.39

628 .9 
5.18

656.1
4.23

688 .1 
4.68

726.7
5.60

763.1 
5.Cl

841.8 
5 .25

891.2 
.64

22 RE1AIL TRADE 18.7 20 .7 
1C. 58 1 m 2 5.6 

8.16
25.5
-.43

24.5
-3.93

26.3
7.39

27.6
5.18

28.8
4.33 i qa V A V A ?7.0

5.25
59.2
.64

33 F1AANCIAL bLSJNESS .3 .4
44.71 22.53 12. -.ft -5.c£

.6 
1C.35 7.C? 5.ft 6.36 7.18 «.<! 6 ^

1.0
.77

34 IN SURANCE bLSlNESS U.6 20 .8 
25.55

a .7 
2 2 . *c

28.8
12.28

28.8
-.11

27.4
-5 .CC

30.2 
1C.25

32.3
7.C5

24.2 
5.7 6

36.4
6.36

39.0
7.18

41 .5 
6.22

46.8
6.45

50.1
.77

35 REAL ESTATE AtlNCV £.0 ? .9 
1 C. 7fc

it .1
14.28

11.0
8.16

1C.9 
-.43

1C.5
-3.93

11.3
7.39

11.8
5.1b

12.4
4.23

13. C 
4 .88

13.7
5.60

14,4
5.il

15.9
5.25

16.B 
.64

36 RE*T FOR hOLSE .0
.«!

.C
.CC .c8 .£& A .0

.CO
.0

.CC
.C

.CC .c£
.0

.00
.0

.CC .C?
.C

.DC
37NATIONAL RAILROAD 9.3 2V.1l 2V.1i i l ‘.!$ -¥ A V .ii 19.2

5.76
20.5
6.36 V .\i V A 26.3

6.45
2£ LOCAL RAILROAD .5 .e

15 J7 2 l . l l
.p

1i.*6 - i f -5 A ic.if 7.C5
1.C

5.76
1.C

6.36
1.1

7.18
1 .2 

6.22
1.3

6.45
1.4
.77

39ROAD PASSENGER TRANSPORT 1.1 1 .4
31.55

I.E
22.2C

2.0
12...8

2.C
-.11

1.9
-s.cc

2.1
1C.35

2.2
7.C5

2.4
5.76

2.5
6.36

2.7
7.18

2.9
6.22

3.2
6.45

3.5
.77

4.0ROAD FRE1CHT TRANSPORT 46.4
i V . t i 2 ] ] \ l

8C.5
12.28

ec.4
- . 1 1

I t  .4 
-5.CC

84.3 
1C.35

9C.3
7.C5

95.5
5.76

101.6
6.36

108.8
7.18

115.7
6.22

13C.5
6.45

139.8
.77

41 ROAD IRANSPChlAT1CN FAC1 .0 A A A .c
.cc .cS . a

.G
.CC

.C
.CC

.0
.CO

.0
.CO A .08

42 SEA TRANSPORT 945.7 11S6 .3 
25.44

14 £ < .7
2 2.2c

16 4̂ .4 
12.28 ’ ‘“ ii

1556.5 
-5.CO

1719.8 
1C.25

1841.1
7 - C 5

1947.1
5.76

2071.C 
6.36

2219.7
7.18

2359.9
6.22

2662.0
6.45

2851 .5 
.77

43 INLAND NATtR TRANSPORT 5C.1 62 .8 
2 i . l t

??. 4
2 2.2C

8 6 . 9
1 2 . 2 8

86. a 
- . 1 1

* 2 . 5  
- 5  .CC

9 1 . 0  
1C.35

9 7 . 5  
7 . 15

1C3.1
5 . 7 6

1 0 9 . 6
6 . 2 6

1 1 7 . 5
7 . 1 8

1 2 4 . 9
6 . 2 2

14C. 9
6 . 4 5

151 . 0  
. 7 7

44 Alt TRANSPORT 71 .7 90,0
25.?; » !• { n u t 1 1 6 . 2

-i.cc
1 2 0 . 5  
1C.35

1 3 9 . 7
7 .C5

1 4 7 . 7
5 . 7 6

1 5 7 . 1
6 . 3 6

1 6 8 . 4
7 . 1 8 " t i l l 2l 2A 2t6A

45 OTHR TRANSPORT 11 .  fc 14 . 8
2 5 . C9

I t . 2 
22 .2C 1 < C.2& - ^ 1 1

1 9 . 4
- 5 . C C d 'A i lie ! V l l 2 5 . 8

6 . 3 6 K \t V A 11A
46 STORAGE 8 .9 0 . 8

1C.  36
11 .2

1 4 . 28 M i? ii 1 1 . 6
- 3 . 9 3 V A IU I I h l lU t 1%A V A V A 1 8 . 6

. 6 4
47 TELECOMMUNICATION 2 .8 3 . 1

1C.78
2 . 5

1 4 . 2 8
2 . 8

8 . 1 6
3.8

- . 4 3
3 .7

- 3 .9 3
3 . 9

7.3V
4.1

5.16
4 . 3

4 .3 3
4 .5  

4 . AC
4 . 6

5 .6 0
s.c

S . C l
5.5

5 .  25
5 .9
.64

f
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l « N * M l * R * U * A  J A P A M S I  P O L I L

H H  t  b -  i ( [ C M l N U b )  :  f 0 M  I A S I  OF t l H C K l !  < | K  1«. /  rJ b i L l l C t ,  Y t h )

i c -no uni U7U 1 WI 19 l i 1S7.1 19 74 1975 1974 1977 1S78 1979 1980 1S81 1963 1985

60VERKNEMAL SERVICES .0 .C
.CO #.rCC

.0
• uO

.1.
.CC

.C
.CC

.C
.CC

.C
.CC

.C
.cc

.C
.OC

.0
.00

.C
.CO

.C
.OC

.0
.00

u« EDLCAlllh .0 .c
.cc .

.c
cc

.0
.u0

.C
.ou .Co .C

.CC
.C

.1C
• c

.cc
.c

.cc
.0

.CO .cc
.u

.OC
.0

.00
15GME tICAL,HEALTH SERVICE .0 . t ! ,(E .;8 .it .c£ .ti .CC

.c
.cc

.c
.oc

.0
.CO .Cc A .£c

151 OIKR PU0UC ItKVlCIS .D
• fc .

.C
CC .:8 .ch

.c
.CO

.0
.CO

.c
.cc

.1
.cc

.c
«1>C

.0
.CO .cc

.C
.CC

.0
.00

152 SEhVICE FCR ELSINESS ENT 4.9 5.4
1C.C3

t
14.

.2
I ( t . 7

6.16
6 . 6

-.43
t.4

-2.S3
6 . 5

7.39
7.2

5.16
7.5 

4 . ? 3 7.S
4 .ef

6 . 3
5 . 6 0 5 . C1 5*6 5 . l5

1 0 . 2
. 6 4

153 ANlSCPt fcT fc.5
1C.34

1 C 
14 .

.7
26

11 .6  
f  . 16

1 1 . 6
- . 4 3

11 .1  
- 3 . S 3

1 1 . 9
7 . 3 $

1 2 . 5
5 . 1 6

13 .1
4 . 3 3

1 3 . 7
4 . 6 6

1 4 . 5
5 . 6 0

15 .2 
5 . Cl

1 6 . a
5 . 2 5

1 7 . S 
. 6 4

1 54 RE STAURAM 14 .9 16.5 
1C.53

I t
1 4 .

.£
26

2C.4
6 . U

IS . 5  
- 3 . S 3

2 0 . 9
7 . 3 5

2 2 . 0  
5 . 1 6 r.!S 4 . 8 6

2 5 . 4  
S . 60 Kcl 2 9 . 5

5 . 2 5
3 1 . 2

. 6 4
155 OTEER PERSONAL SERVICES 10 .7 11 .a

1C.43
1!

1 4 .
.5
26

1 4 . 6  
c . 16

1 4 . 6
- . 4 3

1 4 . 0  
- 3 . S 3

1 5 . 0
7 . 3 9

1 5 . 8
5 . 1 6

1 6 . 5
4 . 3 3

1 7 . 3  
4.*>6

i e . 3
5 . 6 0

1 9 . 2  
S . C l

2 1 . 1
5 . 2 5

2 2 . 4
. 6 4

156 NO 1 CLASSIFIED 1 ( 5 . 4 132.6 
1C.38

2Ct
14 .

.6
36

225.9
6 . 1 6

i ? 4 . 9
- . 4 3

2 1 6 . 1  
- 3 . S 3

2 3 2 . 0
7 . 3 9

< 4 4 . 0
5 . 1 8

2 * 4 . 6
4 . 3 3

2 6 7 . C 
4 . 8 6

2 8 2 . 0
5 . 6 0

2 9 6 . 1  
S . C l

3 2 6 . 6
5 . 2 5

3 4 5 . 8
.64
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l«N*f JAM M 't rODlL

l A i a t  B -  2 : ( O h C C A b l  OF U l ^ u l i r l  10U ( I K  1 W I  L 1 L L 1 0 N  U N )

1 C -NO T 1111 1W0

1 fcK/IN ,'J

2 O T H R  CRCFS 6 S 4 . 3

3 FRLITS 391.7

4 01HR CROFS FCR INCLSTRI 1.5

5 C A IP FCR Flttt. 1NDLSTRJA .0

6 Llfct STOCKS'FCULTRV 227.9

7 Llkt STOCKS,FCULTRY FOR .0 

P SE MCUlTUfif .0 

9 AG H C ULTll&AL SERVICES 4.2

10 FORESTRY 73.6

11 CHARCCAL ft F IkthOOD 10.9

12 LOIS .0

13 HUNTINGS J.O

14 FISHERIES 344.5

15 bH*LlkG 11.7

16 INLAND GA1EK FISHERIES 4C.4

17 COKING CCAL 4.2 

1S LltNITE BfUGltlTES AND L .4

19 1RIN ORES CCKCENTRA1ES .0

20 ORIS S COACEIkTfcAIES OF N .0

21 PETROLEUMS CtLDE .0

1 r/71 IS 11 1 W i 1974 1975

.r-
.CO A

• c
. r c

.C
.CO

7 * C . 1 
5 .  16

7 L 1 .C
i . i e

8 5 9 . 3
9.1E

t7  7 .9 
2 . 1 7

9 K  .2 
3 .91

395 -V 
1.C6

39 7 .6 
.44

4 1 2 . e
4 . 07

421*7  
1 . 6  7

4 1 2 . 8
- 1 . 6 5

1 .5 
- . 3 2

i  . 2 
4 f  . 4<

2 . 5
1C.07

. 6
- < 6 . t C

1 .9  
1 3C. 95

.C
. c c

.c
. cc

. 0
. u 0

.C
.CC

.C
.CO

2 4 2 . 2
6 . 2 9

2 7 4 . 5
1 2 . 31

3C5 . 3  
1 1 . < 3

i 8  7.  C 
-6 .CC

3 1 9 . n 
1 1 .  IE

.Cc j c.Cc . cB .ef i
. 0

.CC
.C

.CC
.c

. c c
.0

.uo
.C

. o c . c f i
4 . 5

6 . 7 8 e .12
5 . 3

9 . 3 5 iU t 3.S6?

K i l 21 .3  
< .22

4C.2 
4 .c 2

4 1 . 4
3.1C 1?52

5 2 ' . ? i IUI 1C.8 
3 6 9 . 2 4

. f c
.C

.CC
. 0

.1.0
.C

.CC
.C

.CO

3 . 0
- 1 . 4 C

2.3 
1L .57

2 . 4
2 .t>5

2 . 9
- 1 4 . 2 5

3 . 3
1 3 . 5 9

365 .4 
6 .C7

3 t t . t  
5 , f C

4 i i .  6 
9 . 3 2

4 5 3 . C 
7 . 1 8

457 .9
i . c e

??«$ 1-* .2 
t . U

14 .5  
1C.34

1 5 . 4
6 . 3 6

1 5 . 7
1.9C

44 .4 
9 . 6 7

4 ( . C
t  .c<

5 2 . 7  
1 1 .  b« 5 1 . 6

9 . 1 2
5 8 . 9

.59

I  .C 
i  e 1 5 5

t .1
2 2 . 2 *

< .4
5 . 3 2 - - * 4 . 0 3

5 . 6
3 1 .5 1

.4
.CO

.4
.CC

.4
.CO

.4
• CC

.4
. c c

.C
.CC .CC

•  C
»uO . 60 .£&

.C
.cc .tf .0

.i.0
.G

.CC .c?
.0

.cc
.c

.CC
.0

.00
.0

.oc
.0

.cc

1976 1977 1978 1979 ivec 1* 81 1 9 8 ! 1985

.0
.CC

.C
.LC

• c.cc . o £
.0

.CO
.C

.CC
.0

.CC
.C

.GO

9 6 3 . 2
5 . 5 8

1C15.8
5 . 4 6

1 C< 7 . 7 
5 .11

1 1 1 7 . 7
4.6fc

1 1 6 4 . 8
4 . 2 1

12 1 C *6 
2 . S4

1 2 9 2 . 9
3 . 1 1

1 3 6 9 . 6
2 . 6 9

4 2 6 . 7
3 .11

4 3 7 . 7
2 . 5 9

4 4 5 . 5
1 .79

4 5 0 . 2
I . C E

4 5 2 . 2
.42

45 C. 8
- . 2 1

44 4 . 4  
- . 9 8

4 3 1 . 7
- 1 . 5 2

2 . 1  
1 1 .  C9

2 . 2
3 . 4 1

2 . 2
2 . 5 1

2 . 2  
1 . 58

2 . 3
.56

2 . 4
6 . 9 3

2 . 4  
-1 . 42

2 , 6
3 . 2 3

. 0
.CO

.C
.CO

.C
.CC

.C
.CC

.0
.GO

• C
.CC

.C
.CC

. 0
. 0 0

3 4 1 . 8
7 . 1 4

2 6 4 . 9
6 . 7 6

3 8 9 . 4
6 . 7 1

4 1 3 . 8
6 . 2 8

4 3 6 . 9
5 . 5 7

461 .6 
5 . < 5

5 2 7 .  R 
2 . # 3

. 0
.CO

.0
.CC

.C
.CC

.C
.OC

. 0
.00

.C
.CC . £ ?

. 0
. 0 0

.c8 .c8 .C
.CC

.c.cc . 0
.CO

.C.cc .Co . c 8

6 . 1
< . 1 5

t . 5
6 . 3 4

6 , 9
6 .C4

7 . 2
5 . 6 2

7. 7
5.C9

8 . 0
4 . 5 3 3 . 6 6

9 . 2
3 .2 1

4 3 . 1
2 . 4 7 2 . 4 9

4 5 . 2
2 . 3 3

4 6 . 2
2 . 1 4

4 7 . 1
1 .91

4 7 . 8
1 . 5 5 i ! s i K t l

1 1 . 9
9 . 7 1

1 1 . 7
- 1 . 1 7 - I h l 4 ! r f - l i s t I U 1

.0
.CO

. 0.cc .c
.CC

.c.cc . 0
.CO

.c
. c c

.0
.OC ■ i o

3 . 4
2 . 4 5

3 . 5
2 . 1 2

3 . 6
1 . 9 4

3 . 6
1 . 7 4

3 . 7
1 . 4 7

3 . 8
2.4C

3 . 8
. i t

3 . 9
1 . 4 4

4P1 . 1
5 .C7

507 .6  
5 .5C

5 J 4 . 7
5 . 3 5

5 6 1 . 6
5 . C2

587 .5 
4 . 6 0

61 C . 9
2 . 9 8

6 5 5 . 9
3 . 5 5

6 9 3 . 5  
i * f  8

1 6 . 7
< . 3 5

1 7 . 9
6 . 8 8

19 .1
< . < 7

2 0 . J
6 . 1 C

2 1 . 3
5 . 3 2

2 2 . 3
4 . 4 3

2 3 . e
3 .CC

2 4 . 9
2 . CO

6 2 . 3
5 . 7 5

6 6 . 2
6 . 1 8

7C.G
5 . f f i

7 3 . 9
5 . 4 5

7 7 . 5
4 . 9 1

ec.7
4 . 1 9

8 7 . C 3.5c v 2 *32 . 8 5

5 . 7
2 . 1 9

5 . 6
- 1 . 1 9

5 . 5
- 1 . 7 3

5 . 4
- 2  . 2  6

5 .2
- 2 . 8 8

5 . 2
- . 5 4

4 . 8  
- 4 . 6  3 4 . 5

- 2 . 9 0

.4
.CO

.4.cc . 4
.CC .CC

.4
. 0 0

.4
.CC

.4
.OC . 6 0

. 0
.CO

.0.cc A . f i £
. 0

. 0 0
.C

.CC
.G

.CC
.0

. 0 0

. 0,co . 0.cc . 0
.CC

.c.oc .So .G
.CC A . 0 8

. 0.CO .c
.CO

.c
.CC

.c.cc . 0.CO .G
.CC

.0
.CO

. 0
. 0 0

S'
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]  . N < F < O R < U < P  J A P A M S t  P O l l l

T A B L t  b -  M C C M I N U U )  : F O M C A S T  OF C O N S I M I U N  ilh H H  i ' U L l t N  YE N)

1C-NO H U E 1 WO 1971 1 9 i 2 19 73 1974 1975 1976 1977 1978 1979 1980 1981 i 9 e 3 1985

22 NATURAL GAS • t) .9
7.  £ 1

.9
7 .71

1.C
9 . 7 9

1 . 1  
7 . 1 1 V2 . 7 4

1 .2
5 J 5 5 l b ? 5 2o$ 1 ' ?4 . 6 5

1 . 5
4 . 1 3

1 . 6  
3 . 7 1

1 . 7
3 . 3 6

23 L1PE S1CNE SAKD GRAVEL - 2.1 - 2 . 3
.CC

* - 1 
‘.CC

- 2 . 3  
. u C

- 2 . 1
.CC

- 2 . 3
.CC

. - 2 . 3  
.CO

- 2 . 2
. I C ’ ?££

- 2 . 3
. 0 0

- 2 . 2
.CC

- 2 . 3
. o c

- 2 . 3
. 0 0

24 SAL1 CRUOE .0 . t
.CC

.c
.CC

. 0
.bO .CC

.C
.CO

.G
.CO

.C
.CC

. c
.CC

. c
.CC

. 0
.CO

. c
. c c . c c

. 0
. o c

25 NOA-HE1ALIC f  1NE RALS .0 . c
.CC

r • w
.CC

. 0
.uC • ci i . c 8

.0
.CO

.0
.CC

. c
. c c

. c
. c c

. 0
. 0 0

. c
. c c . c £

.C
. 0 0

26 CARCASSES 4 t 4 . 9 4 V3 ,1 
6.C7

5 U . C  
4 .£4

5 5 7 .5  
t  . 15

5 7 4 . 9
3 . 1 1

5 t a . 9  
i  . 44

6 1 7 . 7
4 . 8 9

£ 4 9 . 8
5 .2 1

6 8 3 . 4
5 . 1 *

71 7 . 7  
5 .C 2

7 5 2 . 0
4 . 7 8

786 .C 
4 . 5 2

8 5 2 . 6
3 . 9 5

9 1 7 . 5
3 . 7 3

27 nEAl  PRODUCT 129 . 4 1 5 3 . 5  
1 E>.  £C

l i t . 2 
( . 28

U f .1
1 3 . 1 9

i n t . 5 
1 0 .  £4

21 7 . £  
4 . 3 6

2 3 3 . 5
7 . 3 5

2 5 2 . 0
6 . 2 2

274 .8  
f  . £3

2 9 8 . 1  
8 . 5 1

3 2 3 . 1
8 . 2 7

347 .9 
7 . £ 7

399 .1 
6 .> 9

4 4 9 . 4
6 . 0 5

28 DAIRY PRODUCT 4 1 8 .4 *i!e! n ‘. r f
4 7 2 .1

- 1 1 . 9 5 t ; ! i l 56 V. 0
5 . 6 2

596 .4  
4 . 6 2 4ii» i 6 5 2 . 5  

4 .  4 £
6 7 8 . 9  

4 . 04
7 1 1 . 5

4 . 6 1
7 5 5 . 1

2 . 7 2
8 C3 . 7

3 . 1 3

<9 VEEETAbLE t  FRUIT FRESER 196 . 2 2C9.C 
£.  5C C ! £.£7 2 i ! i ?

2 5 2 . 9J.Pt 2 U C 2
2 6 7 .1

4 . 5 1
2 7 9 . 6

4 . 7 1
2 9 2 . 0

4 . 4 1
3 0 3 . 6

3 . 9 7
3 1 4 .1

3 . 4 6
3 2 2 . 8

2 . 7 8
337 .9 

2 . 6 4
3 4 8 . 1

1 . 4 0

20 SEA F COO PRESERVED 6 4 1 . 4 6 7 7 . 6  
5 .£8

7 1 5. 1
5 . i c

7 7 6 . 2
6.C.3

63C.8
6 . 7 5

£ 4 0 . 2  
1 . 1 4

8 8 1 . 1
4 . 8 6

9 2 7 . 7
5 . 2 8

975 . 5  
5 . 1 £

1 0 2 3 . C 
4 . b  7

1 0 6 b . 7 
4 . 4 7

1 1 1 0 . 1
3 . 6 8

1 1 8 9 . 6
3 . 2 £

1 2 5 6 . 6
2 . 7 3

31 6RAIN H I L L  PRODUCTS 1 381 . 4 1 4 7 2 . 4
6 . 5 9

1S£ t  •£ 
£ .4C

17C£.4
C . V 2

1 6 2 5 . 2  
6 . 9 £

186C.7
1 . 9 5

1959.Q 
5 . 2 6

2C £4 . 7
5 .4C

2169 . 0  
5.C5

2 2 6 9 . 8  
4 . 6 5

2 3 6 5 . 6
4 . 2 2

2451 .5  
3 . £ 3

2 6 1 9 , 2  
3 . 1 £

2 7 6 7 , 1  
2 . > 5

32 BAftERY PRCDUC1S 7C5.2 7̂ cc b\\tl 8ZC.9  t . 35
9 1 2 . 9

4 . 8 1
9 7 1 . 0

4 . 6 2
1 C1 3 . 2  

4 . 2 5
1 0 5 2 . 8

3 . 9 1
1 0 9 2 . 4

3 . 7 £
1 1 3 3 . 0

3 . 7 2
1 1 7 3 . 5

3 . 5 7
1 2 6 7 . 7

3 . 9 4
1 3 7 4 . 2

4 . 2 4

33 REFINED SLGAC ?7 .7 79 .3  
2 .  C7

S5 .e 
2 1 . 79

1C4. 9
9 .51

7 b . b  
-  i 4  .  9 J

9 9 , 3  
2 c .n 1C5. 6

< • 3 7
1 0 9 . 9

4 . 1 2
1 1 4 . 2

3 . * S
1 1 6 . 2

3 . 4 9
1 2 1 . 7

2 . 9 9
1 2 7 . 6

4 . 6 4 'Uil 1 4 0 . 9
3 .0 1

34 01 *■£ R FOOD F R E PARE D V 36 .9 9 ?7 .£ 
5 .41

104< .4 
5 .95

1 1 39 . 0  
6 . t 5

1 2 1 7 . 9
6 . 9 3

1 2 2 9 . 2
.93

1 2 6 2 . 8
4 . 2 6

1345 .£  
4 .9 C

1 4 1 1 . C 
4 .  8£

1 4 7 6 . £  
4 . 6 5

1 5 4 1 . 5
4 . 3 2

1 5 9 8 . 9
3.6C

1 7 1 4 . 0
3 . 3 1

1 8 1 5 . 8
2 . 9 2

35 PR IPARE D IEEDS FOR AM 1fcA .0 . i t .C
.CC

. 0
.CO

.C
.CC

. 0
.CC

.0
.CC

.C
.CC .?£ .CC . c 8 .a . 0

. c c . c 8

16 AL10HCL1C BEVERAGES 6 * 1 . 3 \\\i\ 9 5 5 . 0  
1 1 . 5 6

1 0 4 6 . 7
t . c e

11C1.B
5 . 2 6

H 7 C , 1  
6 .<C

1 2 5 7 . 7
7 . 4 8 " t o ! UIW, 16 C8 .0

8 . 8 2
1 8 6 5 . 1  2 1 3 8 . 7  

7 . 3 1  7 . 1 2

37 SOFT DRIMt 26C.7 264 .2 
9.CC

2 15 . 1  
1C .49

3 4 8 . 9  
1C . 70

365 . 6  
4 . 7 9

3 o t  .2 
£ . 1 8

4 C6 . 6
4 . 7 4

4 3 1 . 4
6 .C 9

4£4 .1  
7 . 5 9

5 0 3 . 8
8 . 5 5

5 4 8 . 5
8 . 8 8

5 9 7 . 7
8 . 9 7

6 9 8 ,  C 1 »il 8C2. 4
7 . 2 4

38 TOEACCO 7 4 3 .3 747 .2 
.53

76 3 .6  
4 .  69

8 2 C. 2 
4 . 6 5

6 0 4 . 3  
-1 . 9 4

8 5 2 . 2
5 . 9 6

8 7 2 . 2
2 . 3 5

8 9 8 . 6
3 . C3

9 3 5 . 6
4 . 1 2

9 8 0 . 9
4 . 8 4

1 0 3 1 . 4
5 . 1 6

1 0 8 8 . 4
5 . 5 3

1 1 9 4 . 2  
4 . 5 6

1 3 0 7 . 1
4 . 6 5

39 SILK REEL 1KG i MASH S1L .4 • 4 
3 . 3 8

.6
4C .14

. 7
1 4 . 4 3 - 4 0 . 1 3

.6
5C. 56

.7
1 1 . 6 5

.7
6 . 7 9 5 . * S

. 8
4 . 9 7

.8
3 . 8 4

.9
7 .C4

. 9  
1 .£G 3 . 6 ?

40 COTTON SPJfcfclfcG 1.5 i . e
2 1 .94

i  .3 
24 . 1 2

2 . 8  
2 3 . ^ 5

3.C 
8 . 64 * 3*51 4 . 1 4

4 . 0
1 5 . 8 4

4 .£  
1 3 . 5 1

5 . 2
1 3 . 1 5

5 . 8
1 2 . 8 6

6 . 6
1 2 . 9 4

7 . 5
1 3 . 9 6

9 . 9  
I S . 29

1 3 . 6
1 7 . 8 9

41 MOCLEfc fc WORST E D YARN 9.4 10 .5
1 1 . 4 2

12 .£
ZC .53

14 .6  
1 5 . 7 4

1 4 . 6
. 0 3

1 6 . 1
1C.  33

1 7 . 7
9 . 8 0

1 9 . 2  
8 . £ 2

2 0 . 8
I . C C V.zl 2 3 . 7

6 . 4 7
2 5 . 3
6 . 5 2

2 8 . C 
4 . 9 8 iW

42 LIKEN VARA .0
.CC

.C
.CC

. 0
.00

. 0
. 0 0

.0
.CO

. 0
.CO

.0
.CC

. 0
.CO .A . 0

. 0 0
• C

.CC A . 0 0
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-NOI 111LE 1 S 70 1 V71 15 7.1 1974 1V75 1576 1977 1578 1979 19b0 u e i 1983 1985

43 SP#N M V C *  YASN .0 .C
• CC

.c
.CC

• U
.10

.U
. 0 0

.C
.CO .c f i

.C
.CO

.C
.CC

.C
• LC

.0
.CO

.c
. c c

.C
.CC

. 0
. 00

44 S V I I H E U C  F1EER YARN .0 .C
. : c

. c
.CC

. t
• u C

• c
. o c

.C
.CC

.C
•  tO

.c
. l C

.C
.CC . i f .Co . c 8 . 0 8 . 6 8

45 S l i d  8 RAYON SLAVING 3C7.9 347 .V 
1 2 -« fc 4 C l  ,6 

1 5 . . 2 U !d V . i l H \ i l T . ? J
6 1 5 . 9  

£ .41
665 .3 

7 . * 7
7 1 8 . 5

7 . 3 6
7 6 6 . 8

6 . 7 2
8 1 4 . 3

6 . 2C
91 C . 4  

5 . 4 3
10C4 .3

5 . 0 3

46 COUflt. i  SPLN RAVOK f AbR t fc.7 •>e .3
1C.£3

1 <1 . 4  
2? .44

1 4 C .  P. 
U . v .1

134.  9 
*4 .  1 <;

1 5 3 . 1
1 3 . 5C

1 6 9 . 1  
1C.42

U 4 . Cb.ti 1 * 5 . 1
8 . 1 5

2 1 3 . 7  
7 . i t

2 2 7 . 7
6 . 5 4

243 .4  
6 .5 C

27C. 3
4 . ( 7

29f l  . 8  
5 . 1 5

47 SYMHET1C f l fE t» S  WOVEN K L . O 1 ?6 .2 
1 3 .48

l i t  .5 
1 6 .3 6

1 £ 2 .G 
1 5 .  <.9 \ iW 2 1 1 . 7

4 . 7 2
2 3 1 . 5

9 . 3 5
252 .2 

8 .54
2 7 3 . 5

8 .42
2 9 4 . 5

7 . 7 1
31 5 . 1

6 . 5 8
335 .3  

6 . 4 1
376 .1 

5 . 5 7
4 1 5 . 6

5 . 1 2

4b WO CL E N F At  M 1 ( S WOVEN t  F 23C.2 2S6 .5 
1 1 . 4 3

34 j . C  
3 5 . 2 7

3 5 5 . 6  
1 4 . 1 2

23 9 .  V 
- 3 9 . 3 5 3 ) ! t i

4 1 6 . 7
1 3 . 1 6

4 4 5 .  e 
6 . 5 7

4 7 5 . 8
6 . 7 3

5 0 5 . 5
6 . 3 3

5 3 6 . 7
6 . 0 8

551 .1 
1 C. 15

6 7 3 . 2
6 . 5 8 X l l

4* L I M N  FAbRlCS WOVEN .0 .«C .C
.CC .s8 * h.od .CC

. 0
.CC

.C
.CC

.C
.CC

.C
.OC

.0
.CO

. 0
.CC

. 0
.CC

. 0
.CO

50 VAfcN 1 F At  M 1 C DYEING S F .0 .c
.CC

. c
.CC

. 0
• L 0 .G

. 0 0 .c8 . c 8 . t f
.C

.CC
. c.oc . 0

.GO
.0

.CO .flc .58
51 KNITTED F AE> M ( S 4 60 . 3 510,4

i : . £ e
6 4 C .7 25.52 7 4 4 . ?

1 6 . 1 6
< 9 3 . 3
- 6 . 8 4

fu6.5
1 6 . 3 2

8 * 4 . 2  
1C.£8

5 7 4 . 6
8 . 5 8

1C55 .7(.22 1 1 3 4 . 8
7 .5C

1 2 1 0 . 3
6 . 6 5

1 2 5 7 . 3
7 . 1 8 145?05

1 6 0 1 . 0  
5 . 3 5

5 2 ROFtSft  FISHINC NETS .0
.CC •  cf . 0• l C .C

. C l
• C

.CC .c8 .G
.CC A . i f . 28 . t i A . t 8

53 OTkER F I Et R  FKODUCTS 67.5 Z i l iY . i i 5 5 . 7
1 2 . 7 9

7 7 . 1
- i ? . e 2

I L L . 5 
3C.32

1 1 1 . 6  
1 1 . Cl

12C.3 
7 . £ 2

1 3 7 . 5
6 . 5 6 ' t l t l ' V a \

1 7 1 . 4  
4 . 2 C ’ H i l

54 FOOTWEAR EXCIFT RLCbER A 1C4.9 1 15 .5 
1C.49

1 2 i .6 
1C .C*

1 4 4 . 9  
1 2.1*4

159.
1 0 .15

162 .e
1 . 5 9

1 7 3 . 0
6 . 2 8

1 8 2 . 6
5 . 5 7

1 * 2 . 2
* . 2 3

2 0 0 . 8
4 . 4 7

20£ .4 
3 . 8 0

2 1 4 . 7
3 . ( 4

2 2 5 . 4
2 . C 4

55 WEARING AFPAREL VC1.8 9 f  3 .4 
9 . f 4

1C7 < . *  
5 .1C

12C4.9  
1 2 ..>1

1316.09.22 1 3 4 4 . 4  
< .  16

14 2 4 . 2
5 . 5 3

14 9£ . B
5 . 2 4

1 5 7 3 . 4
4 . 5 7

1 6 4 0 . 6  
4 . 2  f

170G.7
3 . 6 6

1 7 5 0 . 9
2 . 5 5

1 8 3 5 . 3  
1 . 5 8

1 8 6 9 . 8
. 7 0

56 TE >T l i t  GARMENTS *3.6 1 u4 .6 
1 1 . 9 8

l i t  .C 
1C.7C

1 3 1 . 1
1 2 . 5 9

14 3 . 5  
9 . 4 7

1 4 7 . 3
2 . 6 1

1 5 6 . 16.C2 1 6 4 .3
5 . 2 2

1 7 2 . 4
4 . 5 4

1 7 9 . ?
4 . 2 4

1 8 6 . 2
3 . 6 3

151 . 7 
2 . 5 3

2 0 0 . 8  
1 . 9 6

2 0 4 . 6
. > 0

57 WOOD PILLING .0 .0
.CC

.C
.CC

. 0.uO .  J
.CC . c 8

. 0
.CO

.C
.CC

. 0
.CC

.C
.CC

. 0
.CO

. 0
.CC

.C
.CC

. 0
. 00

56 WOODEN PRODLCIS 32 .8 37 .5  
1 4 .2 6

4 i  .4 
1 3 . C6

4 £ .  7 
1 4 . 5 3

5 4 . 1  
11 . C 6

5 6 . 1
2 . 7 8

6 0 . 9  
f  . 57

6 5 . 8
7 . 5 7

70 . 2
6 . 6 5

7 4 . 1
5 . 6 6

7 7 . 9
5 . 0 5

8 1 . 4
4 . 5 6

8 5 . 3  
4 . 5 9

V 6 .8
4 . 0 1

59 FURNITURE WCCCEN I PETAL 178 .5 1 5 7 . 2  
K . 4 5

21 i  .3 
1C .47

245 . 0  
1 2 . 5 0

<67 .9  
9 . 3 1

2 7 7 . 4
3 . 5 5

2 5 9 .  C 
7 . 7 9

2 2 C.e
7 . 3C

34C. 5
6 . 1 4

3 5 8 . 4
5 . 2 7

3 7 5 . 5
4 . 7 6

3 5 1 . 8
4 . 3 4

42 £ . 0  
4 . 44

4 6 3 . 2
3 . 9 2

CO PULP - 5 3 . 6 - 5 3  .6
.CC

- 5 :  .6 
.CC

- 53.6
.CO

- 5 3 . 6
.CC

- 5 3 . 6
.CO

- 5 3 . 6  
• C C

- 5 3 . 6
.CC

- 1 3 . 6
.CC

- 5 3 . 6
.CC

- 5 3 . 6
.CO

- 5 3 . 6
.CC

- 5 3 . 6
.CC

- 5 3 . 6
.CO

61 PAFER 31.3
22

4 £ .  1 
1 4 . 5 7 - i i ' . $ e

4 <! .  7 
1 5 . C4 H i l 5 6 . 1

5 . 5 8
5 8 . 7
4 . 6 5

61 .C 
3 . 6 2

6 2 . 9
3 . 1 1

6 5 . 3  
3 . £ 9

7 0 . 9
1.9C

62 ARlICltS OF F APE R I PAPE 25 .7
i 5 l i l i i i j i

3 6 . 5
1* .« .2 * c. 4 5

4 C .9  
2 . 2 2

4 3 . 9
7 . 2 7

4 6 . 6
6 . 2 3

4 6 . 5
5.C3

5 1 .  C 
4 . 3 2 m 5 4 . 7

3 . 1 9
5 8 . 0
2 . 7 4

6 0 . 4
1 . 9 3

63 PRINTING K FLLL1SHIN6 348 . 3 4L1 .3 
1 5 . 2 2

4 5 7 . 5
1 3 . 5 5

5 3 2 . 2  
1 6 .

1 9 5 . C 
11 . 7 9

6 0 2 . 0
1 . 1 9

6 5 1 . 0
8 . 1 3

6 9 6 . 6  
7 . Cl

7 3 5 . 4
5 . 5 8 T . 2* 8 8 2 . 4  

2 .  90
9 1 9 . 9

1 . 9 6
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1 C -NO i n n 1 W G 1971 H i i 197.1

64 . 0 .0
.CO

.C
CC

. 0
.1*0

<5 LEATHER P h O D l t T S  k » .  fOO 1 1 . 2 75 . 5  
3 .  1C

U S
4 4 .

.1 i  ; t . i  
1 5 . 3 7

C6 A H U C L E S  Cf  I . IBUER 1 1 2 . 4 115 .7
2 . i t

n <  
2 i  .

.6
c 5 UiiS

C7 B A i l C  I NChOAK 1 C JKCUSTM1 . 0 .C
.CO .

.C
CC

.C
• uO

t e B A i l C  ORGANIC I NDUST RI AL . 0
. i c ,

. c
cc

• o
«oG

69 s v m h e t i c  d u s i u f f . 4 . 4
.CC .

. 4
CC

. 4
.CC

70 BL AST1 N6  FOfcOES . 4
. t o . fC . £&

71 S PI N  RAVON . 0 . 0
.CO , i l

. 0
.CO

72 MA1ER1ALS O f  S1N1ME 1 1 C F . 0 . c
.CO .

. c
cc

. 0
.uO

11 PL AST IC . 0 . 0
• cc , cc

. 0
• t o

74 CHEMICAL FER1 1 R 1 M R . 0
. f c . i t

. 0
.uO

75 M l & C E L L A N I O L S  6AS1C CHIM . 0 . 0
. c c .

. c
cc

. 0
.bO

76 VC IE 1 AbLE I  ANIMAL OI L . 0 . c
. c c ,

. c
cc

. 0
.UO

77 COAT1N6S . 4 . 4
. c c ,

. 4
cc

. 4
■ CO

78 ME C l C I  HE 11' 7 . 9 H5«i ?<< 
12 . J it e

4 1 C . 3  
1 2 .  G3

79 01 EE It CHE P I  CAL PRC6UC1S 3 2 C. 0 348  . 4  
f l . 8 6

l i t  
< .

.1
1 2

4 1 2 . 7  
1 1 . 1 7

CO PE1N0LEUP R CMNERV PROOU 2 f 4 . 9 2 9 7 . 6  
3 . I t

3 2 4 
1 2 .

. 21 2
3 6 5 . 7  

S . 42

£1 COAL PHCDLC1 S 2 3 . 0 2 6 . 0
1 3 . 1 8

29 
1 1 .

.1
65

2 2 . 5  
1 1 . 9C

£2 MISCELLANEOUS A N T I SE P T I C . 0 . c
.CO .

.C
CC

. 0
• LO

t>3 CLAV PRODUCTS fOR EU1LC1 . 0 . 0
.CO ,

.C
cc

. 0
. 0 0

£4 GLASSWARE - 3 . 8 - j . e
.CC

-  2 . 8
cc

- 3 . 8
. 0 0

iO P1UICK U N >  

1974 1V75 1976 1977 197 P 1 97 9 1 98 0 198 1 1 9 8 2 1985

.C
.CO . to . d . ; S .cfi

.c
•  CC

. 0
. 0 0

.C
.CC A . g S

7 4 . 4 1 1 3 . 7 1 2 7 . 1 1 3 5 . 1 1 4 1 . 2 1 4 4 .  fc 1 4 6 . 4 151 .8 1 4 7 . 9 1 4 6 . 2
41 . 0 1 5c . £ 2 1 1 . 8 0 6 . 2 C 4 . 4 8 2 . 6 1 1 . GS 3 . 7 2 - 1  . 9 3 - . 9 4

12 4 . f i
i f c i iS

1 7 5 . 4 1 fa 3 . 6 1 8 8 . 5 1 9 0 . 1 1 8 9 . 5 1 9C . 4 1 8 3 . 5 1 7 5 . 7
1 8 . 2 1 6 . 2 7 4 . 7 1 2 .6 fc . b 5 - . 3 5 •  SC —2 . 2 7 - 2 . 4 5

.1? . 0 •Q . 0 . 0 .C . 0 . 0 .C
. 0 0.CC .cc .CO .CC . cc .OC .CO • CO .CO

.«E
. 0 . c . 0 . 0 .C . 0 • C . 0 . 0

.CO .CO • CC . cc •  CC .CO •  CC .cc . 0 0

. 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4
A

. 4
.OC •cc .CO .CC • CO .CC .CO •  LO . 0 0

. 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4
.CO • Cc .CC .CC • CC • CC . 0 0 .CC .CC .GO

.c£ . a .c8 .c?
.c

•  OC
.C

•  CC
. 0

. 0 0
.C

.CO .6c .fiS
.c .C . 0 .c .c .c . 0 .G .c . 0

. 0 0 .CO • CO .  c c •cc • OC . 0 0 .CC .cc . 0 0

.c . 0 . 0 . 0 . 0 .c . 0 . 0 .c . 0
.cc • CO .CO .cc •cc . cc . 0 0 • CC .cc . 0 0

• Q . 0 . 0 •5 • S . e l
. 0 . 0 .c . 0

. 0 0 • CC .CO .cc •cc .CO • CC .cc . 0 0

. 0 . 0 . 0 . 0 . 0 . c . 0 . 0 . 0 . 0
.cc .CO .CO •cc •cc •  OC . 0 0 .cc .cc .GO

. 0 . 0 . 0 .c • c .c . 0 .c . 0 . 0
. 0 0 .CO .CO . cc •cc . cc .CO . cc . cc .OC

. 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4
.£c

. 4
.cc .cc .CO .cc •cc .GC .CO .CO . 0 0

’ 5 a . 3 3 9 0 . 4 4 1 1 , 0
3 . 6 8

4 1 3 . 5 4 1 2 . 3 4 0  7 . 7 4 0 0 . 1 3 93  . 8 3 6 8 . 4 3 4 0 . 6
1 2 . 6 7 U . 6 3 . 6 3 - . 3 C - l . l i - 1  . 8 7 - 1 . 5 6 - 3 . 6 3 - 4 . 1 3

2 7 9 . 3 3 9 2 . 3 3 5 6 . 7 3 9 7 . 4 3 9 8 . 1 3 9 7 . 7 3 9 5 . 1 3 92  . 2 3 7 5 . 9 3 5 3 . 9
- t  . 3 2 3 . 4 4 1 . 1 2 . 1 7 . 1 9 - . 1 2 - . 6 4 - . 7 3 - 2 . 4 9 - 3 . 1 9

221 . 1 3 3 9 . 2 3 4 9 . ) 361 . 6 3 7 6 . 4 3 9 2 . 8 4 1 b . 0 4 3 1 . 3 46 9 . 7 5 1 6 . 6
1 2 .  2C 5 . 6 5 3 . C 4 3 . 4 5 4 . 1 C 4 . 3 4 4 . 3 8 5 . 2 1 4 . 2 4 4 . 9 5

3 5 . 6 3e.2 4 1 . 3 4 4 . 5 4 7 . 6 5 0 . 5 5 3 . 3 5 5 . 9 6 1 . C 6 5 . 3  
3 . $ 29 . 3 9 7 . 2 8 8 . 2 8 7 . 7 2 * . 9 6 6 . 1 4 S . 53 4 . ( 7 4.17

• Q • e . 0 . 0
. a

. c . 0 . 0 . 0 • 5• OC .CC .CO .cc • GC .CO .CC .CC .OC

. 0 . 0 . 0 . 0 . c .C . 0 . 0
.CC • 6. 0 0 . c c .CO . c c . c c • OC . 0 0 .CO . 0 0

- 3 . 8 - 3 . 8 - J . 8 - 3 . 8 - 3 . 8 - 3 . 8 - 3 . 6 - 3 . 8 - 3 . 8 - 3 . 8
•CC .CO • CC . c c • c c • CC . 0 0 .CC .CC . 0 0

I
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J A B l t  0 -  } ( C C M l N l i E D >  :  f O K t C A S T  O f  CON SUI> t l  I  C», ( 11,

IC-NO HILL 1S 70 1 W1 IS U 1 S?J

£5POITERV 5C.9 5* .5
7. CC

5S .3
I .sc t;.*

1C.29
66 CEPLNT .0 .i*E A
17OTHRNON-PLTALL1C PINEDA 9.1

2??6
1C .1
1.12

eft Pit 1 NON .0 .0
.CC .ti

£9 IRCN 1 STELl SCRAPS >12.8 -1? ,8.£c -12.8
.CC

-12.8
.cQ

SCfenroalloys .0 .0.cn .C
.CC

.0
.00

SI STtEl 1NGCT .0 . G
.CC .ic .:8

S2HOl-RCLLED FLA1ES8 SHEET .0 .G
.CO

.c.cc .0
• uO

S3STEEL PIPE 1 IlifcE .0 .0
.CC

.c.cc .0
.uO

S4COLD-ROLLED 1 COATED STE .0
.CC .cc .0

.GO
S5CAST I FORGE IKON .0 .(8 .A .g8
S6NONFE RRCUS PETAL INGOTS -6.0 ■id -Jtt ■‘.£o
S7COFPER GRASS FRODUC1S .0 .0

.CO
.c.cc .0

.oO
SBALIH1NUH EXTRLDED FRODUC .0 .0

.CC .If .0
.wO

99OTKR NONFE NRCUS PETAL P .0 .c
.CC

.c.cc .0
.GO

ICOSTRUCTURAL PETAL PfiCDUCT 1*3.0 160.G 
11.SI

1 7t .1 
11.29

2C2.3
13.59111 OTFER METAL FRODLCTS 156.2 167.3 

7.1C
ISC .1 
13.<5

2 12.5 
11.75

1C2 POhER GENERATING PACH1NA .0 .C
.CC

.C
.CC

.0
.10

1C3MACHINE TCOLS KETAlbORKI .0 .ti .18 .c8
1C* JNtUSTRJAl PACH1NERY 15.5 16.6

t . c l i i : t f 21.1
11.62

1C5 .0 .C
.CC . i f .0

.00

P I L L I O N  YEN)

1974 1 S 75 1S 76 IS 7 7 197*! 1979 19 tG 1981 1983 1985
7C.7 8.C J ?5lS 74.14.7C 77.8 4.IS !!« i 87.23.38 es.t2.12 94. C 2.15 KM
.on .CO .0.CO .it .cc .of .0• GO .it .c8 .58

i i . i2. l i 11.13.6? 11.42.77 11.72 .tC 12. c 2.4C 12.3 2.IS 12.51.93 12.71.59 13.0 1 .Cl 13.2.89
.?3 .it .0.GO .0.CC .0.CO .c.OC .0.CO .CO .CC .0.00

-12.!.cJ m'\d - 12.8.GO -12.8.CC - 12.8.cc -12. e• CC -12.8.00 "id -12.8.CO -12.8.00
.CC .a .c8 • c£ .c.CO • OC .08 .c8 .flc .68

.c8 .0.CO .C.CC .c.cc . i t .0• CO .0.CO .68 .08
.c.o: .0.CO .c8 .c8 .cc • c• OC .0.00 .0• CO .c• OC .0• 00
.c.OC .fo •oS .c8 .it .OC .0.00 •c.CC .( I .08

A .0.CO .CO .0.cc .cc .ell .0.CO .0.CO .0.OC .0.00
.fio .ti .c8 ,c8 A .ft .c8 .it .0.CC .0.00

-6.0.CC “i«s -6.0.CC -6.0.cc -6.0.CC 'is f -6.0.CO -6,0.lc -6.0.CC -6.Q.00
• t.cc .0.CO .0.CO .0.cc • C.cc • GC .0.CO .c.CC • 0• CO .0• 00
.C.CG .0.cc .0.CO .:l .0.cc .c£ .d8 •c£ •c8 .c8
•  0.cc .c.cc .0.CO .0.cc .G.cc • C.cc .0.CO • 0• cc • 0.cc .0.00

i?3.t 10.4 2 2IU) 249.6 7.98 268.47.53 285.7 t .44 301 . t  
5.59

316.8 
5 .04 331.2 

4.S3 362 .3 4.47 nia
20 £ . < -2.95 225 .2 >.22 242.37.61 2se.c6.47 272.2 

5. 49 285. C 4.7C 296.84.17 31C.2
4.49

33 4.2 3.66 360.2
3.72

.0.CC .0
.CC •c8 . t i .0.GO .C.OC .0.CO .c8 .eE .a8
.0

.CC
.0.CC .C.cc .cc .g£ .c8 •c8 .0.CO .0.00

-ISiS H i! Kd 24.7
4.t> B it i !  iS f o i lUl i!<s? 2Ui

.1
.OS

.0
.CO

.0
.00

.0
.CO . r f •c£ .0

.00 ,ii .0 
• CO .08

)
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I*N*r«(*R«U*P JAPANESE HO CE L

M a i l  B - !<CCMlNUEb) : 10 It I CAS 1 Of CCNSLPMIlh (IN H rC  UILL1UN UN)

i c -no m u 1S70 1 «7 1 1 S < I 1 5 ? i 19 7 4 1575 1576 1577 157E 1979 1960 1581 1963 1985

1C6 OMICi  PACH1MRI • t .4
-27. IS

* 4 
- 2 ?. 12 - 2 t . i l

.2
-«7.  16

.2
-27.45

.1
-27.26 - i l . i l

.1
-27.26

.C
-27.26

.0
- 27.26

.C
- 2 7 . 4C

.C
- 2 7 . 4C

.0
-27.40

U7 HOISEHCID PAChlKEM l i 2 . 4 114 . 1 
P. 44

i t ; .  5
2 1 .46

Ut . f c  
1£. o5

153. t 
-17.67

U 4 .5
2C . i l

.199.0
7.62

ice .e
4.52

216.5
3.89

223.2 
2 . 9?

228.4
2.25

224 . C 
3.24

241.2
.75

2*7.2
1.07

1CP PAHS OF PAChJNE RV .0
.Co

.c
.cc . i i

.C
.CC

.C
.CO

.0
.CO

.c
.cc

.C
.CC

.C
.OC

.0
.CO

.0
.CC

.0
.CC

.0
.00

1C9 S110N6 ELECTRIC PACHlftER .0 .c:
.CC

.c
.cc

.c
.10

.c
.cc

.0
.cc

.0
.CO

,c
.cc

.G
.CO

.c
.cc

.0
.00

.c
.CO

.0
.oc .08

110 HOISEHCLO ELECTRICAL PAC 7(4.8 823 .2 
4.89

£ 4 ? .5 
5.C2

9 £ C . 4 
5.24

1( 2 / . 4  
4 .80

1C7C.4
4.18

1154.8 
6 . Cl

11t 2.8
4.23

1213.9
2.64

1229.3
1.27

1235.1
.47

1231.8
« . i 7

1204.5 
-1 .52

1135.3
-3.39

111 01FER kEAK ELECTRICAL AP 17.4 18.3
5.C7

21 . C 
5 . ie

21.8
5.33

22.5
4.85

23.9
4.25

25.3
£.C5

26.4
4.25

27.1
2.65

27.4
1.28

27.6
.49

27.5
- .26 - i t r i

25.3
-3.38

112 SHIPS I  bCAlS .0
• Cc . ;8 . 6c

.0
.CO

.0
.CO

.c
.cc

.C
.CC .CC

.0
.CO

.C
.cc . i i .00

113 RAILWAY VEHICLES .0
.CC

.C
.cc .cc . t l . c 8

.0
.cc

.C
.cc

.c
.oc

.0
.00

.c
.cc i c.Cc .08

1U PAiSENGER P.ClilOR CAR <26.4 236 .2 
4.25

251.C
2 1 .  iC l l U i

i n . ;  
- i t .01 I ? ! ; ?

326.0
5.43

333.8
2.4C

325.1
-1.43

319.1
-3.12

307.5
-3.62

301.5
-1.56

282.9
-2.81

271.3
-2.72

115 RLFAIR Of PASSENGER POTO 213.9 216.E 
1C.71

254.2
7.14

274.3
£.71

276. 7 • 6 6 V . 2 l
312.1

3.55
319.8

2.46
325 .4 

1.74
325.8

1.36
332 .5 

.54 3i ! s i s" i l

116 H010RCVCLES i  blCTClES 1C 7.9 111, 4 
5.26 ' V . d

124.9
4.76 ' i c.s*

141.9
4.16 ' t u t ' i U l ' V . i l ’ K i i r . i i

193.0
3.03

117 AIRCRAFTS .0 .0
.CO

.0
. iC

.0
.CO

.L
.03

.C
.CO

.C
.CO

.0
.CC

.c
.cc

.c
.oc

.0
.00

.C
.CO

.0
.cc

.0
.CO

11C 01 EE R TRAKSFCM AT ICh .0 .c
.CO

.c
.cc

.0
.10

.0
.00

.0
.cc . c 8 .CC

.c
.cc

.c
.oc .08

.c
.cc . t i .68

119 PR EC 1 Si OH PACNlNtRV 23.4
H i }

2C .4
IS .45

22.1 
£ *c9 I U \

3(1.9 
I t . £3

43.9
13.CO

46.5
6.76

4b. 6 
3.75

49.6 
1 »9E

51.1
2.96

53.0 
3.£2

55.4
6.15

65.4
4.03

120 PHCTOGRAPh1C £ OPTICAL I 111.7
’ f i d

134.1
5.57 1 3 ! ; ! ’ l t d

178.6
4.52 T .?2

157.5
4.55 2i U i

210.4
2.85 M i c l

221.6 
1 .24 2-?5o

121 WATCHES & CLOCKS 135.1 151 .4 
12 .C7

l e i  .6 
2 l . i t

2 1C . 51 J . i  6 i e5.2 
- 1 0 . C5

21C. 2
U .2 5

225.2
P.fcC

247.5
5.22

257.2
2.52

264.5
2.62

271.0
2.48

279.6
3.18

29C.C 
1 .47

296.8
.82

122 OTFER flAMFACIURlKG COCO 476.6 434 .5
-  i  . 8 4

4 i t  .2 
5 . C C

5C7.1
11.17

539.5
6.37

567.9 
I . i t

622.3
5.58

<55 .C 
5.5C

681 .6 
3.46

693.8
1.75

702.6
1.27

7C8.1
.78

715.4
.14

692.4
-2.33

123 HOLS IN6 CCNSTKUCTJCN .0 .Cc .Cc .08 .C
.OC

.0
.CO

.0
.CC .CC

.C
.CC .oc 2<>.00 . i l

.0
.CC .OC

124 COAST RUC T ION KOI FCR RES .0 . t i .a .dO .00 .0.Cc .Co .0
.CC . a •fie .GO

.C
.CC

.c.00 .0
.00

125 BU 1L0 ING RE.FA 1RJNG .0 *c.Cc .cc .0
.CO t i l l

.c.cc .0
.CO

.C
.CC .CC .cc .0

.00 . a . l l .0
.00

126 PUiLIC UT1L111 CONSTRUCT .0 .c
.CO

.c.cc .0
«wO * - • Cii

.0.cc .0
.CO

.0
• CC •c8 .oS .2o . t i . t i . i S
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JAPANt SL KOCl L

1ABLL B - 2<CCMlNUtO) : I OK t IAS 1 Of COi. *>I  f  f 1 1 Cfc <11. 19i0 BILL l lN TIN)

IC-NC t i n t 1970 1971 n < < 1 9 7 j 1974 1975 1976 1V 7 7 1 9 7 * 1979 1960 1981 1 9 6 ! 1985

12 7 O l H R  CGNS1 NLCT10N .0 .C
.CC

.c
.cc

.0
.oO

.C
.CL

.C
.CC

. 0
.CO .CC

. c
.CO

.C
• iiC

.0
.CO

.C
.LG .C? . 0 8

126 E L I C T R I C I I Y 4C0.3 S l i i 4 7 1 . 4  
f .<7

52 2 . Q 
1C. c2 l V M 5I ! i i ‘ f!s? < 45 .5  

5 . t  5
6 * 2 . 5

5 . 7 3
7 1 9 . 7

5 . 4 5
7 5 6 . 0

5.C5
79C. 2

4 . 5 2
85 7 .  C 

3 . 9 4
9 2 1 . 9

3 . 7 4

129 6A i 121.1 H I j } 15? .9 
1 :  .C2

U 1 . 7
1 f  . 1.6

i O t . 7  
1 3 . 7<

24 2 .4  
6 . < 1

2< 1 .9  
7 . 6 1

2 7 9 . 5
6 . 7 2

2 9 6 . 2
5 . 9 5

3 1 1 . 3
5 . 1 0

34 2 ,7 
4 . 6 0

120 WA1ER-SUPFL V,SEbENAbE 152.1 158 .5 
4 . 1 9

1 7 2 . 7  
9 .<2

1 fc 2 . J 
5 . 4 9

1 5 * . '  
-12 . fci

1 7 5 .  C 
U . 5 1

i e c .9  
2 . 26

l o t  .5 
3 .C9

1 9 3 . 1
2 . 5 4

2 0 0 . 2
3 . 6 9

2 0 7 . 4
3 . 5 9

2 1 6 . 7
4 . 5 2

23C. 6
2 . 9 9 2i!?5

121 WHCL tSALE TRADE 2C2C.O 2291 . 2  
1 2 . 5 7

2 5 7 2 . 1  
1 2 . 2C

<9 < C. 6  
1 5 . 0 6

3 2 6 5 . 9  
11 . 12

34 3 c . 5 
4 . 4 5 ” { ' is

4 1 3 4 . e
v . t e

4 5 C 0 . 5  
P . 65

4 6 6 6 . 3
8 . 1 2

5 2 3 2 . 3
7 . 5 2

5 5 9 4 . 9
6 . 9 3

6 4 0 6 . 0
6 . 9 1

7 3 2 3 . 3
7 . 6 0

122 RE1AIL TRADE 3 7 71.5 4 0 2 6 , 7
< . 5 7 5?s;»? si7! j I 5‘ J;<S ” )!;? 6 2 2 7 . 7

7 .C2
6 6 2 6 . 9

6 . 4 1
7 0 1 1 . 6

5 . 6 1
7 3 7 6 . 3

5 . 2 0
7 7 5 2 . 4  

5 .  1C
8 4 3 3 . 0

4 .C 5
9 1 2 6 . 4

4 . 0 2

133 FINANCIAL BLS1NESS 796 .6 J 4 3 . 3  
5 . 5 7 T i l u V . i l 1 1 2 2 . 4

4 . 1 9
1 2 2 7 . 7

0 . 9 1 u lU% 1 7 6 2 . 6
6 . 4 1 ” V . i \  » f i i l

134 INSURANCE 6LS1NESS e c i . e 953 .6  
5 . 7 4

1u 2 i  .2
k .77

1 1 5 2 . 6
1 1 . 1 3

1 2 2 1 . 4
5 . 9 7

1 2 7 2 . ?
4 . 2 1

1 3 * 2 . 8
6 . 6 4

15C6 .4
8 . 9 4

1 6 3 1 . 9
8 . 3 !

1 7 5 7 . 2
7 . 6 6

1 6 8 0 . 2  
7 . CO

2 0 C0 . 9
6 . 4 2

2 2 4 7 . 3
5 . 7 4

2 4 9 9 . 6
5 . 4 4

125 REAL ESTATE ACENCV ?5.1 2 6 .  P 
4 . 7 7

41 .C 
t  .<7

4 2 . 6
< . 5 3

4 3 . 1
1 . 1 2

4 c . 9
9.CC

5 0 . 4
7 . 3 5

5 3 . 9  
7 . Cl

5 7 . 5
6 . 5 9

61 .C 
6 . 1 6

6 4 . 5
5 . 7 9

6 6 . 1
5 . 5 4

7 5 . 1
4 . 9 5

6 2 . 9
4 . 9 8

126 PENT f Oft HOUSE 4 5 4 5 . 6 ‘ 7s!<§ 5 2 f 2 .C
u  .te

5P19 .4  
< .7 6

617 5 .6  
4 .4L

6741 . 9  
4 . 4 9

7 2 5 3 . 4  
3 . 4 6

7 4 6 1 . 9
2 . 6 7

7 6 ^ 0 . 0 7T . i l »1K ,{

137 NATIONAL RAILROAD 356.1
* ? i » S U U l 5 9 4 , 0

1 4 . 5 6 lV . \ l
6 9 7 . 6

9 . 1 6
746 . 6  

7 .C2 Ti ! r t
6 3 2 . 2  

5 . 1  < M M
9 C 7. 5

4 . 5 !
9 6 4 . 3

2 . 7 6

128 LOIAL RA1LHCA0 3CC.7 327 .9 
9 . C4

392 .e 
1 9 . E2

4 5C. 4  
1 4 . cS

4 1 9 .  t
«6 . r  c

4 6 1 . 9  
1 4 .  M

5 2 7 . 0
9 . 3 6

564 .  C 
7 . Cl

5 9 7 . 5
5 . 9 4

6 2 7 . 9i.ce 6 5 4 . 4
4 . 2 3

6 6 4 . 3
4 . 5 6

72 5 . 7  
2.11

7 6 7 . 6
2 . 7 5

139 ROfO PASStNCE* TRANSPORT 9 2 6. 0 1 0 2 8 . 6  
1C . 72

1 2 2 5 . 5  
I t  . 96

1 4 1 5 . 2
1 4 . 5 4

1 2 3 9 . C 
- 5 . 2 9

1 5 2 1 . 3  
1 3 . < 2

1 6 < 0 . 8
9 . 1 7

1777 . 
7.C

1 8 P 3 . 7
5 . 9 9

1 9 8 0 . 7
5 . 1 5

2 C66 .3
4 . 3 2

2 2 9 5 . 2
2 . 7 6

2 4 2 8 . 6
2 . 7 6

n o ROAD FRE1CHT 1RANSPCRT 2 U . Q 2 2 3 , 0  
1 3 . CS

2 < l  .5 
1 1 . 6C

2 9 5 . 9  
1 2 . c l « t !  t ' I ' . i t 2 9 6 .

7 . 2
4 2 3 . 6

6 . 3 4
4 4 7 . 4

5 . 6  2
4 6 9 . 3

4 . 9 0 * H r t M t i l
5 5 7 . 5

2 . 6 4

141 ROAD T NAN SP CR1AT ICN FACI 4 4 . 9 5 0 . 9
1 2 . 2 1

5< .9 
1 1 . 9C

< 4 . 6  
1 2 . 7 4

7 1 . 5
1 0 . 49

7 5 . C 
4 . 1 5

f  1 . 2  
6 . 2 9

8 7 .
7 . 2

9 2 . 6
6 . 3 2

9 7 . 6
5 . 5 9

1 0 2 .6
4 . 6 8

1C6. 6
4 . 1 1

1 1 4 . 9
3 . 4 6

1 2 1 . 6
2 . 6 0

142 SEA TRANSFORT 1.1 1 .2 
1 2 . 2 4

1.6
3 2 . 2 2

2 . 0
2 1 . 9 0

1.1
- 1 2 . 7 2

2 . 3
3 i . 4 C

2 . 7
1 6 . 6 5 13 • £

3 . 5
1 2 . 2 9

3 . 9
1 0 . 6 6

4 . 2
9 . 2 7

4 . 6
9 . 7 7

5 . 2
5 . 3 5

5 . 6
5 . 0 9

143 INLAND WA1ER 1RANSF0R1 75.1 ■J4.3
i : . 2 !

9 4 . 7
1 2 . 2 9

1CP.5
1 4 . 5 7

1 2 1 . 9
4 .C9

1 2 1 . 7
P.C6

141 .
7 . 2

1 5 0 . 4
6 .4C

1 5 8 . 9  
5 . 6  <

1 6 6 . 7
4 . 9 0

1 7 3 . 6
4 . 2 7

1 8 7 . C 
3 . 4 2

1 9 8 . 2
2 . 8 9

144 A 1 f> 1RANSF0NT 1 1 4 . C 115 .6 
1 . 5 7

1 2 i  .6 
1 t  . t 1

1 5 5 . n 
1 2 . 6 7 - i r . s i IS i i i 1 5 2 .4

6 . C6 T .c 1 7 5 . 4
7 . 5 6

1 8 7 . 9  
7 . C  6

1 9 9 . 5
6 . 1 8

2 1 3 . 9
7 . 2 4

2 2 6 . 7
2 . 6 C

145 OTtER THANSFCRT 3 . 0 3 .1 
3 .5P

2 .5 
1 1 . 2 5

3 . 9
1 2 . 4 7

4 . 2
6 . 2 7

4 . 6  
9 • 1 1

5 . 1
1 1 . 3 8 9 . 7

6 . 1  
P . 24

6 . 5  
7 . 02

6 . 9
5 . 8 3

7 . 2
4 . 9 6

7 .8
3 . 3 6

8 . 2
2 . 4 2

146 S I CR ACE 49 .8 51 5 .  69
74 .121.24 6 6 . 8  

1 7 . 1 4
* C . L

- 7 . 7 9
9 9 . 5

2 4 . 3 4
1 1 1 . 9
1 2 . 4 2

1 1 9 .
6 . 6 ’ iJ t l 1 3 0 . J

4 * 0 $ ’ l t d 'Hit u ! f !

147 TELECOMMUNICATION 24C.7 2 3 7 . 7
- 1 . 2 5

2 5 1 . 3i . n 2 7 9 . 3
1 1 . 1 2

2 7 5 . 6
- 1 . 3 2

27 C. 5
- 1 . 8 4

2 6 0 . 7
3 . 7 7

3 0 6 . 2
« . c i

3 4 0 . 4  
1 1 . 1 6

3 8 0 . 6
1 1 . 8 1

4 2 5 . 7
1 1 . 8 7

4 7 6 . 8
1 1 . 9 9

5 8 4 . 7
1 0 . 1 5

7 1 2 . 2
1 0 . 7 2

r
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TABLl b -  iCCChllNUID) : fUMCASl Of CON SUM I I Ch < 11, IS i ^  I1 I I ICN UK)

J A P A N l S t  1*01L L

i c  - no m u 15 70 1971 15 12 1573 1974 1V75 1576 1977 1578 1979 1980 1581 1983 1985

148 G O U R M U M A L  U R V 1 C E S .0 .C
. C G

.C
.CC

.C
.CO

-C
. r c

.C
.CC

.0
.CC

.C
.CC

.C
.CC .CC

.0
.CO

.C
.CC

• c
. o c

. 0
.GO

u v E P I C A U O N 1 4 t ?  ,9 
S. !?

b 4 1 .9 
I f  . ’ 3

5 55 . 0  
5 . 1 4 - i S . f c l

5 2 i  .9 
n . 4 f i

52U.4
1 . 2 4 ' - ! i c

526 . e 
- t i c

50C .0 
- 2 . 2 8

458 .8 
- l . f c l

44 £ . 1 
- 5 . 5 2

3V7 . 8
- 5 . 9 0

150 N t L l C A L . H t A L l h  S E R V I C E 21C2.8 244? .0 
I t .  13

2 3 5 ’ .2 
- i  .CC

2 7 1 3 . 3  
1 5 .L4

2 * 1 6 . 2  
- e . r  i

2 3 4 9 . 8
~ 6 . n

2 255 . 1
- 4 . C 3

22Q3.C
- 2 . 3 1

Z U t . i
- 1 . 6 4

2 13C .6  
- 1 . 6 6

2 0 6 2 . 8
- 2 . 2 5

202 2 . 1  
- 2 . 1 1

1 8 4 3 .  C 
- 5 . 1 5

1 6 2 4 . 4
- 6 . 3 0

151 O l f r t R  P U B L I C  S E R V I C E S 3 5 1 . 7 430 ,e
9 . 9 7

b i i . C  
1 ? . ; !

5 76 .4  
1 4 . 1 4

I 6 I . 2  
-2 .<4

6 "  5 . 0  
5 . 5 4

7 4 7 . 8
5 . 1 6

8 1 0 . 2
e . 2 4

871 .C 
7 . 5 1

9 2 9 . 4
6 . 7 0

991 .9 
6 . 7 2

1 1 0 4 . 5  
5 . 2 4

1 2 2 6 . 5
5 . 3 4

152 S t  i>V 1 CL  f  CD E L S 1 N C S S  E N T 15 .8 1 7 . 1
e . 3 3

15 .6
1 4 . 4 7

2 2 . 2  
1 2 . - 2

2*  . 2  
- . C 6

2 4 . 1
U.5C

2 6 . 3
5 . 1 5

2 8 . 6
6 . 6 8

2C. f i
7 .5C

3 3 . C 
7 .1C

35 . 1
6 . 2 9

3 7 . 2
6 .C5

4 1 . 1
4 . 7 5

4 5 . 0
4 . 6 6

153 A M L S E P t h l 13C5.9 1 3 7 0 . 1
4 . 5 1

1 5 H . 9
i i . c e

17 1 6 . 9
1 .11 ’ ’JlsS M } ! i !

1 8 9 5 . 9
3.5C

156C. 2
3 . 2 9

2 C14 .5
2 . 7 7

2 0 5 7 . ?  
2 • 1 1

2 0 ^ 4 . 8 2 0 9 8 . 5
. 65

2 0 8 6 . 3
- . € 6

2 0 4 2 . 7
- 1 . 0 5

154 RE S T A U R A N 1 15 7 1 . 5 1 6 2 1 . 7
3.2C

1 7 2 1 . 2  
t  .13

IB 3 7 . 7  
< .7 7

1 1 2 6 . 5
- . 6 1

18b J .9  
3 . 1 4

1 9 5 3 . 4
3 . 6 8

2C27.G
3 . 7 7

2 1 0 3 . 1
3 . 7 5

2 1 7 8 . 8
3 . 6 C

2 2 5 1 . 3
3 . 3 3

2 3 2 4 . 2
3 . 2 4

2 4 4 8 . 4
2 . 4 1

2 5 6 5 . 7
2 . 3 7

155 O l t - E R  P t R S C K A l  S E R V I C E S 1 7 4 2 . 8 1 8 3 6 . 6
5 . ? 8

195 i  .2 
t . l t

2 1 2 5 . 9  
e .o3

2 * 4 4 . 1
5 . 3 6 "Its?

2 4 2 1 . 1
5 . 5 6

2 5 5 9 . 5
5 . 7 2

2 6 9 6 . 8
5 . 2 6

2 8 3 1 . 4
4 . 9 9

2 9 6 1 . 6
4 . 6 0

3 0 8 4 . 9
4 . 1 6

3 3 3 3 . 6
3 . 7 8

3 5 7 5 . 1
3 . 5 5

156 NO 1 C L A S S I F I E D 5 . 3 5 . 6
6 . 1 2

<.1
t u t

6 . 7
5 . 7 9 7 .  56 - \ } \

7 . 5
4 . 3 6

7 . 9
4 . 5 9 <!;* 8 . 5

3 . 6 !
f i . 7

3.09
9 . 0

2 . 4 3
9*3I . i 2

9 . 6
1 . 3 9
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i »r * ( »k •u* r  jApANtu r o t c i

lAULt b -  4 : fOktCASI Cif IM'CHIS ( IN IV 7 0  i ILLION YEN)

-wo m u 1 WO 1971 U i i 1 5 7 J 19 i  4

i 6RA1N 133.7 1 £2 .C 
; i . i 4

15 4.7 
-4.47

155.3
.38

15*. .2 
-.C<

2 OTKN CHOFS 4C1.4
x u \ 1 S:c2

r FRL11S 71.5
i r ! f c

7 7 .1
l i i i r u i

4 OTt t t  CRCFS FCR I M l S I M 1( 6.0 1 o4 .4 
1 1. 1C

m .6
.11

191.5
1.70

154.1
-19.49

5 CR CP FOR FieER 1NDLS1R1A 1(2.4 115 .6 
1.75

154 .8 
4.54

15<.8
1.o5

172.C 
-12.06

6 LIVE SUCKS ,FCUL1RY 7.5 8.4
12.12 u ' . l l

1C.2 
5.94

9.7
-4.79

7 LIVE S1CCKS fPCULTSY FOR 1 U .8 111,9
- 5 .  ?2 - . V . i i

8 SIRICbLIURE 2.9 2.8
-4 .22

2 .C
5.23

3.7 
23.<3

4.1
10.33

9 AGRICULTURAL SERVICES .0 .C
.CO . & .08 .CC

10 FOfctSTRV 6.5 7.7 
1! .43 7»92.59 t i l

11 CHARCCAL 1 FlfiEbOOO 1.3
- ? ! < $ H ’ t i

l . f i  
17.V5

i  .c  
1? .22

12 LOIS 5C1.2 432 . C 
- 1 3 . i l

4 5 » .1
11 .C7

535.2
7.66

435 .8 
- I f  .56

13 HUM 1N6S .0 .c
.CO

.C
.CC

.0
.ciO

.C
• CG

U FI iHfcRUS 79.3 49.9
26.95

4 c .9 
-1.99

55.2 
12 . t5

57.4
3.96

15 UHALIKG 2.0 2 * 12.?3
< .2 

5.91
2.5 

4 .26

16 INLAND WATER FISHERIES 3.3 5.6
6E.23

: .5 
-1.C5

7.3
31.90

7.G
-3.07

17 COklNG CCAL 3<C.4 4 20 .0 
19.11

4* i  .1 
12 .12

483.5
.29

48 4.9
.2 8

18 Ll tNlTE BRISIETIES ANO L .0 .C
.CC A

.C
.CO .CC

19 IRIN CREfc CONCENTRATES 444.0 4£1 .5 
S .44

5 5 2.2 
14. *9

6C2.7
5.15

i h l . 5
-3.53

10 ORIS C CCACEAIRAIES OF N 374.1 *ao,9 
1. £ 1

4*
i t .  92

435. ft 
-9.6C

21 PETROLEUMS CRUDE 6C4.b 8C7.2
.29

851.C 
5.5!

874.6
2 . 2 9

797.5
-8.81

15 7 5 1976 1977 1978 1979 19bC 1581 1983 1985

1 J 4 * 6
- . z e

1 5 4 . 6
- . 0 1

1 5 4 . 7
.12

1 5 4 . 7
. C l

1 5 4 . <  
- . 0 1

1 5 4 . 6  
-  . 04

1 5 4 . 5
-  .  C£

1 5 4 .1
- . 1 2

1 5 3 . 7
- . 1 3

! k : i f
4 1 5 . 9

4 . 6 1
4 4 1 . 4

6 . 1 2
4< 7 .5  

5 . 9 2 l V M 5 j w
575 .6 

3 .C 3 b l h \

-lUt 8 0 . C 
1 . 7 5

8 1 . 5  
1 . 6 9

8 2 . 5
1 .2 8 ‘in 8 3 . 2

*06
8 2 . 4
- . 5 4

7 9 . 5
- 2 . 1 5 - f i l l

1 J a . 9  
- 9 . 8 5

1 3 1 . 1
- 5 . 6 7

1 2 6 . 7
- 3 . 3 1

1 2 3 . 9
- 2 . 2 3

1 2 1 . 1
- 2 . 2 3

1 1 7 . 7
- 2 . 8 3

1 1 3 . 1
- 3 . 5 2

9 6 . 3
- 8 . 5 ?

0 2 , 9  
- 7 . 1 2

1 7 1 . 7
- . 7 9

1 7 4 . 8
1.fc4

1 7 7 . 0
1 . 2 1

1 7 9 . 3
1 .34

1 8 1 . 3
1 . U

1 8 2 . 6
.75

1 8 4 . 2
* t 5

1 8 3 . 0
- . 4 3

1 8 4 . 9
. 4 5

1C.2 
S . 71 IM 1 1 . 3

s . c c
11 . 9
5 . CO

1 2 . 4
4 . 7 7

1 3 . 0
4 . 3 0

1 3 . 5
4 * 27

1 4 . 3
2 . 5 5 E i i

U!fS ■Siri 1 0 4 . 7
.45

1C5. 4  • <7
1 0 5 . 9

. 4 5
1 0 6 5| '\Ul ”?«?

4 . 4
6 . 4 5

5 . 1
1 6 . 5 4

5 . 9
1 4 . 4 7

6 . 7
1 3 . 7 5

7 . 5
1 2 . 6 1

8 . 4
1 1 . 75

9 . 3  
1C.54

1 1 . 1
8 . 7 7

1 3 . 0
7 . 4 6

. 0
.CO

. 0
.CO

.C
.CC

.C
.CC .LC

.0
.CO

.0
.CC

. c
. c c

.0
. 0 0

c .8  
£ . 1 2 3 ? i i 2 ! s i

9 . 5
2 . 3 4

9 . 8  
2 «6< l Q. i l

1 0 . 4
3 . 4 4 \ U i H s S

1 3 . 1 ? 1 1 * i » 1 0 * 1 ! * U l M l U l 7 ? ! ? e U l SU 8

V U l
3 4 2 . 5
- 2 . 5 4

37C.1
8 . L 5

3 9 6 . 5
7 . 1 3

4 1 2 . C 
3 . 9 1

4 1 5 . 0
. 7 4

4C1 .9 
- 3 . 1 6

32 6 . 1  
- 1 1 . 2 9

2 7 9 . 9
- 5 . 6 4

.C
.CO

. 0
.CO

.0
.CC

.C
.CC

.C
.OC

.0
.CO

. 0
.CC

. c
. c c

. 0
. 0 0

5 5 . 4
- 3 . 5 C

5 9 . 2
6 . 9 9

6 2 . 3
5 . 2 2

< 5 . 7
5.4C

6 8 . 8
4 . 7 3

7 1 . 7
4 . 1 8

74 .0 
3 . 1 9

7 8 . 1
2 . 2  i

8 1 . 4
2 . 0 8

2 . 5
1 . 3 4

2 . 7
6 . 5 4

2 . 9
7 . 1 2

3 . 1
7 . 1 7 6 . 9 C

3 . 5
6 . 4 6

3 . 7
5 . ( 4

4 . 1
5 . C 2

4 . 5
4 . 8 0

7 . 4
5 . 6 7

8 . 2  
1C.22

8 . 8
6 . 6 8

9 . 5
8 . 9 6

1 0 . 1
5 . 4 6

1 li . 8  
7 . 2 6

1 1 . 2
3 . 6 4

1 2 . 2
2 . 1 2 V . i l

4 * 6 . 2
. 2 8

4 8 7 . 6
. 28

4 8 9 .  C
.28

4 9 0 . 4
.28

4 9 1 . 7
. 2 8

4 9 3 . 1
. 2 6

4 9 4 . 5
. 2 8

4 9 7 . 2
. 28

5 0 0 . 0
.28

. l i
. 0

.CO
.0

.CC
. 0

.CC
.C

.CC
.0

.CO
.0

.CC . £ c . f i o

5 2 1 . 4
• 1 1 . 3 3

5 7 3 . 2
9 . 9 3

< 6 1 . 2
1 5 . 3 5

7 5 4 . 9
1 4 . 1 6

8 4 7 . 1
1 2 . 2 1

9 3 4 . 9
1 0 . 3 7

9 9 8 . 4
6 . 7 9

104 6 .  3 
2 . C 1 n i ! » i

375 .5  
• 1 3 . * 3 *iU I 4 6 3 . 9

1 4 . 4 7
5 2 3 . 2
1 2 . 7 7

5 7 7 . 5
1 0 . 3 8

6 2 5 . 8
8 . 3 7

6 5 4 . 7  
4 . < 2

6 6 0 . 8
. 1 8 7IU\

7 4 0 . 7
- 7 . 1 1

7 4 5 . 2
.61

7 6 7 . 8
3 .C3

7 9 1 . 9
3 . 1 4

8 1 2 . 3
2 . 5 8

8 2 7 . 6
1 . 9 1

8 3 2 . 7
. 5 9

8 1 2 . 3
- 1 . 3 8

8 1 8 . 2
. 6 7
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7

l«N*F*l*i4*U*M J t  HAN t St MO I t  L

1A6LE U - <<<CCMJNIED) : fOMCASl Of IKf

1C-NO H U E 1S 70 1971

22 NA1URAI CAS fc 7 9.J 
1 ?.43

23 LIFE S10KE SANlt GRAVEL 16 6 17.1
T.73

24 SALT CRUDE 21 7 23 .5 
£.12

25 NUK-MF1ALIC P1NERALS 112 a 1 !2  .1 
1 7.15

26 CARCASSES 97 4 1C7.0 
9.£5

27 ME AT FRCDLC T 1 7
n i l ?

28 DA IN V PfcCOOCl U 1
i 5 ! ? l

29 VEtETAbLE t  FRUIT PfIESER 23 6 3a. i  
27.49

JO SEA rrOD FRESlNVEb 63 7 ?6.4
35.59

31 grain m i l l  PRODUCTS 9 2 7.7
-15.80

12 BAkERV PR0DLC1S 11 7 16,5
4C.I2

3? RUINED SLGAR 117 3 143.8
22.63

34 OltER fOOD PREPARED 34 6 39.2
13.16

35 PKtPARLD FEEDS FOR AN 1K A 5 5 ° , 7
75.57

36 ALCOHCL1C BEVERAGES 13 3 13.9
4.56

37 SOIT DRINK 1 3 2.C
57.34

36 TOtACCO 4 0 4 .5
1 1 . 7 5

39 SILK REELING K bASTE S1L 2£ 7 5 0 . 3
7 5 . 4 3

4.0 CO IT OK SP1NK1K6 4 A 11 .9 
1 4 7 . 5 6

41 UOCLEK * bORSTED TARN 13 7 14 .9 
£ . 6 4

4? LIKEN VARN 8
4 2 . 5 7

Chi: (in H70 fc ILL 1CN VLK)

is;; 1973 1974 1975 1976 1977

11.2
a . i t

13.1 
16 .S1

1 3.0
-.6 2

12 .6
-3.45

14.1
12.58

U.2
14.97

I S .6
u.se

22.1 
12. Sf 3.14

13 .C 
.£2

. 25.1 
9.55

i9.2
15.95

21 .1 
11 .iC

i t . 4 
S.u4

27.5
-?.C5

27.5
-1.45

29.5
7.31

31.7
7.7C

US.7 
5.68

142.1
1.74

13C.2 
-8.3 3

117.0 
- I t .19

115.7
-1.12

121.2
3.9C

114.3 
6 . f 3

123.9 
f .37

12 5.4
1.27

126.e
1.C6

132.4
4.44

138.6
4.72

4 ^ i U \ s?ti 3 * 52

it .3 
32 .S7 ic!?o

27.t 
-13.32 , ; ! i 8

33.6
6.36

35.4
5.38

31.3
3 .£9

32.3
3.i8

33.0 
2 .C£

33.1
.46

33.8
1.96

34.5
2.16

94.2
S.t3

109.5
6.21

111.2
.65

116.1
5.32

122.7
5.67

1.1 
-t .12 -i3tci -13̂ 7 ? -l4.$t

3.9
-14.60 -14.9?

li.C
3.W ill? J:'? U.7* !*c? 19.4

2.75
1 < i .2 
14. £7

1 7E.4
7.95

164.4 
-7.f 1

177.3
7.81

184.9 
4.33

191.6
3.57

t .23
47.5

12.19 iia 52.2
2.2 C

55.7
6.8C

59.7
7.17

-i7f.?i
E . 1

2 .16 -Ul i!)i fc . 4 
1.66 l!?l

14.7I .55 16.0
£.75

15.fc 
-.91

16.7
5.50

17.4
3.74 IW

« • 2 
7.45

2.4 
1 1.j9

2.6 
4.2 2

2.7
6.C9

2.8
4.83

3.C
6.39

4.5
.62

4.6
€ .fc 3

4.6
- . I t

4 . 7
2 . 7 7

4 . 7
i .ce

4 . 8
1 . 4 5

;JC.;8 PB. 3
1 0 . 38 YM IlitJ \l'Al

1 c .5 
5 6 .  C9

25.0
3 5 . 1 4 i t ' d

3 8 . 6
2 1 . 3 7

3 2 . 3  
1 1 7 .2 8

3 7 . 0
1 4 . 4 0

25.1!  
-30.2 2

3 5 . 2
3 6 . 2 5

4 0 . 0
1 3 . 6 4

4 3 . 5
8 . 6 7

, 9
- I f  .13

1 . 0
5.i>8

. 9
-9.C2

. 9
- 5 . 1 7

. 9
6 . 4 4

1 . 0
b . U

1978 1979 1980 1981 m 3 1985

ie.5
13.96

20.8
12.33

23.1
10.91

25.1
8.79

2 t .6 
6.49

33.4
8.11

34.C 
16.44

39.1
15.27

44.5
13.79

49 .5 
11.21

57.3
7.C3

C9.6
11.51

34.2
7.66

36.6
7.19

39.1
6.64

4 1 . 3
5 . 6 9

4 5 . 2
4 . 5 5

4 9 . 8
4 . 4 5

1 2 5 . 0
4 .C4

1 2 8 . 6
2.t£

13C. 6 
1 . 5 4

1 2 9 . 7
- . 6 5

12C. 5
- 4 . C 2

1 1 6 . 6
-.60

1 4 5 . 1
4 . 6 7

1 5 1 . 7
4 . 5 1

158 . 1
4 . 2 2

1 6 4 . 3
3 . 9 1

1 7 5 . 9
3 . 2 6

1 8 7 . 0
3 .1C

4 . f  3 4 ? i i 4 2. ? *
2 . 7  

4 .CC 3̂ 78 M

l l l l i l t i
4C.V
4 . 5 6

4 2 . 1
5 . 3 4

3 5 . 3
2 . 1 3

3 6 . C 
2 . 0 4

3 6 . 7
1 . 8 8

3 7 . 3
1 . 6 5

3 8 . 4  
1 . 3 4

3 9 , 3
1 . 1 6

1 2 9 . 4
5 . 4 6

1 3 6 . C 
5 . 1 1

1 4 2 . 3
4 . 6 6

1 4 8 . 0
4 .C3

1 5 9 . 1
3 . 3 8

1 6 8 . 7
2 . 9 4

is? i f
2 . 4

- 1 5 . 3 6 - 1 5 * 5 $
1 . 7  

- 1 5 . 6 6 - i s ! f $
. 9

- 1 6 . 0 1

1 9 . 9
2 . 5 2

2 0 . 3
2 . 4 7

2 1 . 9
2 . 4 8

2 1 . 4
2 . 4 1

2 2 . 5
2 . 6 7

2 3 . S 
2 . 9 1

1 9 8 . 7
1 . 7 3

2 0 6 . 1
3 .7C

2 1 3 . 3
3 . 5 2

2 2 1 . 8
3 . 9 8

2 3 4 . 9
2 . 6 6

2 5 0 . 0
3 . 2 3

£ 3 . 9
7 .C3

68.2
6 . 7 6

7 2 . 6
6 . 4 1

7 6 . 9
S.9C

8 5.8 
5 . 4 C

9 4 . 9
5 . 2 2

i ! l l i e.S$
9 . 0  

1 .86 i ! « i l!l i 9 . 8
1 . 7 2

I’M iU\ I'M i l t t VM i U i

3 . 3
7 .9C

3 . 5
8 . 7 7

3 . 9
B . 98 b\d 4 . 9

7 . 5 4
5 . 6

7 . 1 7

4 . 9
1 . 9 6

5 . C
2 . 3 3

5 .1
2 . 5 1

5 . 3
2 . 7 3

5.S
2 . 3 6

5 . 8
2.52

\VM W . t i W U l UUl VM
4 6 . 1

1 9 . 3 7
5 3 . 9

1 6 . 9 8
6 2 . 0  

IS.CO
7 1 . 7

1 5 . 6 2
8 9 . 5  

11 .22
1 1 3 . 8
1 2 . 5 3

4 7 . 3
8 . 7 2

5 1 . 2
6 . 1 C

SS.1
7 . 6 3

6 0 . 7
1 C . 1 4

6 9 . 5
6 . 8 7

6 2 . 1  
8 .  <4

1 . 1  
7 . SI

1 . 1
6 . 4 C

1 . 2  
5 .  27

1 . 2
3 . 6 2

1 . 3  
1 .4C

1 . 4
2 . 2 1



2
1

8
JAPANESE K 0 CIL

1 Af t  I B - 4>(CCM1NLIC) : fUfclCASl Of IHPtfcl :  (IN U / 0  b lL l lCN U * >

IC-NO 11 111 1 97C 1971 19 i t 1 9 7 i 1974 1V 7 5 1976 1977 1978 1979 1980 1981 1983 198 5

43 .4 .4
-11.27

.1
- b 1 -17

.1
15.19

.1
17.CV

,1 
17 .?4

.1
17.26 17.2^

.2
17.26

• 2
17.24

.2
17.26

1
M . U

.4
17.26

.5
17.26

44 St M HI11C MCER TASS .5
76.4? i - A i i

1.4 
1£ .£4 ;!a» c U t 22 ! ^ 17  ̂c i 1 7 . i  S

3. r 
16.4*

3.5
15.48 u i « f 12*$1

6.3 
1C.60

45 SILK t  tiAVOfc HAVING 17.4 ?? .2 
3 2.57 A U  c

25,5
16.74 1C^> Sl iS

45.8
11.20

5C.6 
1C.59

55.6
9.81

60.5
8.62

65.3
7.90 1 ! i ? 5^14

67.9
5 .5*

*fc COHO* t  i P L k  NAVCK FAbR 14.2 10.9 
4C. 14

i t  .7 
34.17

4C.0 
49. V3

52.4 
21. JC

64 .7 
24. 98

fO.O
19.99

9 2.4 
16 .£6

1C6.7
14.28

120.C 
12.5C

133.3
11.11

146.7
H.CC

173.3
8.22

2L0.0
7.14

47 S1M ME 11C f I t  L MS hCVEN 2.8 5 ,0 
f  C.C7

4 .1 
21.«7 13l??

7.4
5.75 37.£?

6.9
17.12

1C.1
13.11

11.4
13.C2

12.8
12.51

14.3
11.69

15.9
1C.5C

19.0
9.18

22.2
7.15

46 UOCLE* fAbR ICS bOVEN t  F 15.8 16.C 
1.15

2! .8  
61.13 2 i h i

12.7 
- I f . 97

26.2
1C6.16 l l ! j J

33.6
8.52

36.4
e .22 r . i i

47.3
12.71

54.7
7.16

67,9
11.54

49 LIAEN FALR1CS toOVEh 1.3 2 i 9 61.16
2 .5 

22 .2C 1 i t ?8 . l U l - 3i r t
3.9 

1C.40
4.3

5 .66
4.7

8.99 f ! ; S S.\l 5.7 
1 .11

6 . C 
2.16

50 VAfcN 1 ff A fa M 1C l i lEUG % f .0 .C
.CC

.C
.CC

.0
. t o

. C
.OC .c? .cfi .cf! .c& . o f .08 . i t . r f . c 8

51 Kk11TE D fAbfclCS 22.7 38.1 
67.£4

i f  .6 
43 .46

£5.4
19.77

56.1 
-11 .12

69.1
n . M

e 1. 1
17.43

90.7
11 . tc

1CC.6 
1C.94

110.5 
9.6 (

12C.1 
8o£5

13C.6
8.73

u e . 5
6.18

166.5
5.34

52 ROftSl  f ISH IM  KE1S 1.8
- s ! z2 - M - l l i l -4  U l V . s i - 4 ! a i - 4 ^ - 4 ! : ! - 4 l 3 l - * ! j !

51 OWER FIBER FS0DUC1S 6.3 8 .e 
39.92 z l U i i ?U S - 1l W

1£ .1
9.22 1l i d m K i \ IU I K i i \ CM i?>?

54 FC ClW E AN EXCEF1 RUBBER H 2.1 3.5 
66.£6

4.3
2 2 .2C

5.1
19.43

5.7 
11 .55

5.7
.24

6.3
9 . 6C

£ .8 
8.43 ? ! »

7.6
6.61

6.2
5.60

8.6
4.21

9.2
2.67

9.5
1.69

55 ML AR 1 K6 AFPAKEl 12.9 16 .5 
27.95

22.2 
41 .92

<5.4
9.uC

?£ . 7 
5.29

<6 *8 
.54

26.2
4.96

29.5 
4.  82

30.9 
4 .£ 7

32.2
4.1?

33.3
3.54

34.2
2.fcC

35.7
1.74

36.7
1.38

56 1E>ULE GARPEMS 6.4 7 t 9 2 2. C7
11.7

41.79
12.3

12.34
14.0
5.18 l ! t i

15.6
9.62

17.2
1C. 22

18.8
9.?7

20.5
8.94 Hal 23 j  7 

6 . #6 i t i i i t s !
57 UOCO PILLlhC 1C6.1 79.8 

- 2 4 . JO
12 ! . 4  
£ 9 . 7C

149.1 
1C.12

HJ.O
-4.11 'V.rt 158.1

9.C8
171.9 

P. £8
184.4

7.24
195.0

5.80
2G2.9

4.C5
208.3

.84
219.5

3.38

5fi WOCDEfc PRCDLC1S 2.4 3.2
34.11

.*.4 
£ .92

2.9 
1 2 .18

3.7
- 2.21

3.6
-3 .92

3.9
8.51

4.4
12.68

4.9
1C.98

5.3
9.02

5.7
7.41

6.0
5.22

6.3
2.42

6-9 
5 . Si

59 FUfcM TURE bCCtth S HllAL £.2 2 .9 
31 - e 3

2 .3 
14. £3

3.6 
£ .62

3.5
-3.16

2.4
-3.C3

3.6
7.42

4.C
1C. 24

4.4
9.1C

4.7
7.58

5.0
6.15

5.2
4.29

5.5 
1 .87

5.9
4.20£0 PC IP £1.6 65 .3 

6.C3 i h i 75,6
-1.26 “ i?

79.0
5.26

84.1
6.47

f  9.4 
£.2£

94.5
5.7C

99.3
5.11

1C3.5
4.19 •?!*! ’ J t t

t i PAftR 7.3 10 .7 
46.22

1t .9 
1 .78 1 ^ 5 5

11.9 
-1 .45 -H it 12.8

8.CC
14 .C
9.82

15.3
9.19 1 i l l M il IU I 5c. i i I ! sS

£2 ARUCLES CF PAPER t PAPE 5.9 6.1
3.5s 12^!? I l M 1 .72 • w i c ! ? i

10.7 
1C.52 I 1* *9.71

12.8
6.88

15.4
5.65 ; : js

£3 PRIMING £ FLEL1SHING 26.0 23.5 
- 9 .  £ 2

2 7.4 
16 .55

3C.5
11.18

31.1
?.11

3 c . 9 
- .63

33.1
7.26

36.0
8.56

28.8
7.83

41.5
6.86

43.9 
5 .  93

45.9
4.61

46.9
2.85

52.5
3.91



21̂

1*N*f»C*R»U*A JAPANESE KOtLL

TAPl l  B - UfCMlNLEC) : 10 h ( CAS 1 Cf

IC“NO t l l l t 1 WO 1971

64 LEATHER PANLFACTUCES £ F 7.5 11 .*>
5 !■ .  1 2

t5 LEATHER PKOtlCT S t l .  fOO 1.6 4 . 7  
24. *4

t t ARUClES CF RLE£ E R 5.6 9 * 264.25
t l BA11C 1NCKGAN1C UDbSTRI 1.5 1 . 4

-6.53
68 BASIC ORGAN] C IND0S1R1AL 40.7 44  .5

P. Sf c

19 s v m h e i i c  oves i u r r 1 3 . 6 17.fi 
3 1 . CO

70 BLASTING FOkDEfc 5.8 4 . 7
-2d .36

71 SPIN RAVCfc .2 . 1
-67 .82

72 HA IE R IAL S Of SYNTHETIC F 5.2 7.2 
3 a . 99

7B PLASTIC 1E.0 19.2
6. £3

74 CHEMICAL IEM1R12ER 19.6 23.S
21.52

7! MI SCELLANLOLS bASIC CHEM 42.2 59 .8 
41.71

76 VE ElT AtolE fc Ak IPAL OIL 5G.4 41 . 3  
- 1 7 . C9

77 COMlKbS 5.2 5 1 *3.36
78 ME 11CINE 79.0 94 .6 

19.74
79 OTHR CHEP1CAI PRCCUCTS 124.8 155 .2 

24.36
to PE1H01EOM R E I INERT PROOU 271.2 2*1 . 0  

3.61
cl COAL PRODtCTS 1.7 1 .4

- K . 6 8
c2 P I iCELLANEOlS ANTISEPTIC .2 .2

- .44
£3 CLAT PRODUCTS FOR PU1LDI 1.9 2.1

£. CC
84 GLASSWARE <5.3 8.7

4.34

CRT* m 1970 I  11 L ION ) U )

1 9 t i 147J 19 74 1475 19 76 1977

1 i  . c
i  .3c

14.1
1 7 . ^ 6

1 2 . 1
- 1 2 .OC

u . e
3 .£3

1 4 . 0
9 . 2 9

1 4 . 8
6 . 1 9

9 .fc 
1C 9 .39

1 1 . 7
1 9 . 71

7 . 2  
-  ’ fc . 2 J

1 L . 6
4 6 . 3 3

. 12 .1  
1 4 . 5 0

1 3 . 2
9 . 1 3

1C .5 
1 4 .  ; i

11 .6
1 c . sc

1 0 . 5  
-9 .1,4,

1L . 3
- 1 . 9 3

11 .0
7.CC

1 2 . 1
9 . 4 7

1.5
1C.53

1 . 7
1 2 .  o9

1 . 7
- 4 . 9 3

1 . 6  
- J . C 4

1 . 8
1 1 . 1 7

2 . 0  
11 . 39

49 .7
l i  .C5 i * ! l 5

5 6 . 6
. «1

5o .6  
3* 45

6 6 . 4
1 3 . 4 3

7 5 . 2  
1 3 . 2C

i  C . 6 
1 5 . 8 9 i i : s ! 2 4 . 1

.67
2 c .  5 

1 1 . 1 6
3 1 . 0

1 6 . 7 8
3 5 . 3  

1 4 .  C7

3 i'.t t S .il 6 . 6
6 . ? 6 6 :«§ u M 9 . 4

1 7 . 3 9

.C
- 3 C . 6 4

.C
1 .13

.  ji 
1 . 4 3

.C
1 . 4 2

. 0
1 . 4 2

.C
1 . 4 2

t .7 
2C.C4

1C.2 
1 7 . /S

1 0.!i 
2 . 9 V

1 1 . 3
6.48

13 . 5
2C.C9

1 5 . 7
1 6 . L2

i  3 .9
2 « .c e

$ 6 . 7
1 € .u6 “ •J 2 6 . 7

. c e
2 9 . 5  

1C.57
3 2 . 9

1 1 . 52

i l l ) 2 7 . 0  
t  . 59 i l f l k U l

28.6
2.78 I ' . l l

y \U \
7f .7 

12 .c2
76.5

-2.B7
75.4

-1.41
P3.1 

1C. 24
93.5

12.43
4i  .9 
i  .77

44.6
3.V5

4 5.0
.77

45.8
1.77

47.3
3.24

4 8.9 
3.52

l i t i l
«.5

7.a5
6.3

-2.46 -2*<5 6.6
6.6S

7.3 
1C.51

» :« ! 21!« l ' i l l 5 ' l l \ l
144.16.46

167.6 
t .  Cl

18 7.2 
1 1.c5

183.6 
-1 .91

U d . 4t .to 2CC.2
6.28

214.1
6.44

249.2 < .48
312.3 
11.  C6

329.5 
-  .P5

333.0 
1. C 6

363.5
9.19

4C6.C 
11 .68

1.6
5.25 1.0- . 5 4 -2 l« l 1.6

6.C2
1.8

8.65

15. l . e i - 1 5 . eil -2C.\l -2 .8$ 13.5^
2 .3 

13.92
2.5

7.11
2.3

-6.15
2.1

-8 .17
2.2

3.30
2.5

11.67
I t . 3 

16.44
11.7

13.64
11.9
2.39

12.4
3.52

13.8
11.48

15.8
14.92

1978 1979 1980 1981 1963 1985

15.7
5.71

16.5
4.89

17.1
4.11

17.7
3.54

16.2 
1 .C4

16.5
.01

14.2
7.43

1 5 . C 
5.69

15.6
4.31

16 .6 
6.11

17.1 
1 .19

17.9
1.67

13.2
8.92

14.2
7.59

15.1
6.50

15.7
4.37 'U i H if

uU i 2.4
9 . 9 £ 8.98

2 .9 
7.46 5 h i S.it

P5.3
13.46

96.7 
13. 38

109.5
13.22

123.2
12.11

154 .C 
11 .89

195.4
12.03

4C.4
14.33

46.  1 
14.11

52.4
13.63

59.4
13.43

7 5 . C 
12.14

93.8
11.07

1 V.\l 12.9
16.36

14.9
13.43

16.9 
1 3 . iC

2C.S
10.86

26.8
14.23

.C
1.42

.C
1 .42

.0
1.42

.1
1.42

.1 
1 .42

.1
1.42

18.3
16.43

21.2
16.14

24.5
15.44

28.1
14.64

36.3
13.42

45.8
11.15

36.5 
1C.89

40.1
10.03

43.9
9.32

47.3 
7.£7

53.4
6.C9

61 .1 
6.71

30.4
3.16

31.4
3.0C

32.2
2.64

33 .C 
2.40

34.4 
1 .94

34.2
-1.48

1C4.8
12.14 \ K t i 12b .0 

9.99 ' l U i ' iU l 177.8
7.19

50.7
3.71

52.7
3.8C

54.7
3.85

56.8 
3.  £3

61 .0
3.66

66.1 
4 .09

e.c
1C.27

8.8
9.15

9.5
8.21

10.1 
6 .ce 1C.7 

3.C9
12.0
6.29

'VM 'V .ll 174.7
6.40 T . l l

23C.1
7.47

247.2
7.44

265.1
7.23

283 .1 
6.62

31 7.3 
5.75

358 .9 
6.15

453.8
11.76

504.4
11.15

556.9
10.40

606 .8 
8.96

693.8
6.75

817,4
8.85

1.9
P . 99

2.1
8.59

2.3
8.07

2.4
6.3C

2.6
3.64

2.9
6.46

13 . l i 8.9$ 5.oS
.2

- . 28
.2

-8 .48 . l i
2.b

11.42
3.C

9.16
3.2

6.87
3.3

3.74
3.3 

-1 .1C
3.5

3.73
18.2

14.90
20.7 

14 .OC
23.5

13.16
26.2

11.46 3!?) i? ! i l

r



22
0

I » N « F » f * R * U * P  JAPANESE P O L l  L

T A b L l  B -  4 < C C M l N L t D >  :  » 0 M ( (A S 1  Of  1PPCR11 < 1 n 1970  i U L L l C N  U h >

1 ( -NOi 1JTLE 19/0 1971 1 9 i i 1 S 73 1S74 1V75 1976 IV 77 1S7P 1979 I960 1581 1983 1985

85 POTTERY 1.6 3 .2 
V*.60

i .6 
14 .46

4.1
1 1 .l>6 te?

4 . C 
-2.84

4.3
6.F0

4.7 
11 .54

5.3
11.52

5.8 
10 .3£

6.4
9 . C2

6 .P 
6.51

7.4
3.67

£6 c e r th i 1.5 1 ,6 
7.<C 1 i . i t - f c l c f , 1*95.44 13? {2 12*<$ i o ! r t i u l > : iS h i

87 OTFLRNON-PETALL1C M1NERA 4.9 4 .E
-2.22

i .1
7 .4S

5.4
S.i.6

5.3
- i . 2 e - i ' . i l

5.3
3.C6

5.7
7.46

6.2
7.57

6.6
7.25

7.1
6.29

7.4
4.48

7.6 
1 .34

8.2
4.8e

£ 8 P i t  I RCN 71.5 39.5 
-4* .79

21.5 
-21 .22

25.7
12.41

Tfc.9 
P.PC

41.3
6.29

43.4
5.C4

45.3
4.26

4 7 .C
2 . PC

48.6
3.53

50.3
3.36

51.5 
3.26

55.3
3.16

58.8
3.13

£9 IRIS 1 SI ILL SCRAPS 126.0 110.0 
19 .CJ

1<< .7 
11.12

178.?
6

16S.C
-5.14

142.7
-14.56

155.9
8.5C

175.5 
12.52

1S4.5
i i .  ce

213. C 
9.31

2 2 1 .9 
7.42

237 .7 
3.£5

235.1
- .83

2 4 4 . 3
1 .8 1

SO FERKOALLOtS 17.2 1 4 . 2
- 1 7 . 5 2

14.S 
4 .S7

17.C
1 2 . V5

1 6 . 7
- 1 . 3 6

1 5 . 2
- < . 2 6

1 7 . 3
1 4 . 2 2

2c.e
1 9 . 7 7

2 4 . 5
1 7 . 5 7

2 8 . 3  
1 5 .  5 t

3 2 .1
1 3 . 4 2

3 5 . 1
5 . 4 9

3 8 . 6
4 . 3 9

4 4 . 8
6.G9

S1 STEEL INGCT 2 .  S 2 .C 
- 2 9 . 4 4 1C t * i i c ! j e - l U )

2 . 1
1 1 - 1 * , 2* 51 7 . 4 4

2.9
1 5 . 2 4 1 2 . 6 1

3 . 6
1 0 . 1 8 i ! < S

3 . 9
.44 « ! > (

52 HOT-RCLLEO FLATIS4 SHEET 5.2 P .3 
5 9 . 5 1

s . c
£ . 2 7

S.6 
6 . 7 7

S.  4 
- 2 . 1 4

A . 7 
- 7 . 1 2 9 ‘ ?6 . 6 4

1 C *2 
1 0 . 1 8

1 1 . 3
9 . 7 8

1 2 . 2
8 . 7 1

1 3 . 2
7 . 6 5

1 3 . 9
5 . 1 6

1 4 . 4  
1 .6 C \ U l

S3 STEEL PIPE K TUbE 1.1 1 . 9  
7 1 . 4 5

2.2 
14 .S3

2 . 4
1C.68

2 . 4
- . 5 2

2 . 2
- 7 . 2 5

2 . 5
1 1 . 6 3

2 . e
1 3 .  55

3 . 1
1 2 . CS

3 . 5  
1 1 .  C5

3 . 8
9 . 8 1

4 . 1
7 . 1 5

4 . 4
3 . 6 6

4 . 9
4 . 3 1

54 COLD-ROLLED k COATED ste .5
- 1 5 . S 8

.4
- 1 . 4 7

.4
- 1 . 3 6

.4
. P I

.4
1 .6C

.4
- 1 . 2 4

.4
- 2 . 2 5

• 4 
- 2 . 2 8

•  4 
- 2 . 3 5

• 4
- 2 . 2 4

.4
- 1 . 6 1

.4
> . 4 4 -1  . i S

55 CAiT I  fCRGE IRON .2
. . . s i £S .26

• 4 
S . 34

.4
- t . 9 B

.3
- 1 1 . 2 8

.3
6 . 1 9

.4
2C.47

„ .5 
2C.6 4

. 6
1 7 . C2

.7
1 3 . 5 3 t . i l

. 8
1 . 1 ?

. 9
1 0 .11

96 NOMESROUS PETAL UGOTS 378.1 5 1 9 . 5
3 7 . 2 9

5 1 1 . 4  
I  .S2

5 7 7 . 6
2 . 9 8

i ? t  . 5  
-p »P4

4 6 3 . £ 
- 1 1 . SC

4S1.4
5 . 9 4

5 4 7 . 7
1 1 .46

6 C3 . 9  
1C.25

6 5 4 . 2
8 . 3 4

6 9 8 . 0
6 . 6 9

7 2 1 . 9
3 . 4 2

7 1 9 . 4
- . 4 3

7 6 2 . 6
3 . 7 2

S7 COfPER bRASS FRODliCTS 3.1 3 .3 
7 . 3 6

4 .3  
27 .S?

4 . 5
5 . 1 9

2.9 
- 1 3 . 1 7

3 . 1  
- I t . 64

3 . 4
7 . 3 1

3 . 9
1 7 . 82

4 . 6
1 5 . 4C

5 . 1
11 . 6  £

5 . 5
8 . 5 8

5 . 7
3.5C

5 . 5
- 2 . 7 5

5 . 7
3 . 1 6

SB ALLHIfcUK EXTRUDED PRODUC 2.3 2 . 5  
7 .S3

2 . 7  
S.SC

2 . 0  
1C .4 3

l . C  
- . 6  3

2 . 9
- 2 . 4 C

3 . 2
1C.  20

3 . 7  
1 5 .  55

4 . 3
1 5 . 4 5

4 . 5
1 4 . 1 5

5 . 5
1 2 . 8 2

6 . 1
5 . 5 3

6 .9 
5 . 8 2

8 . 2
1 0 . 3 6

S9 OTFER NOMEtRCUS PETAL P 7. 0 e , 9
2 7 . 5 2

9 .9 
1C .S4 M I t . C

- 4 . 4 5 - « ! i J
9 . 8

5.C3
1C.9 

1 1 . CC
1 2 . 1  

11 .  C? I h i 1 4 . 4
8 . 3 6

1 5 .1
5 . 2 2

1 5 . 5
.75

1 6 . 9
5 . 7 0

ICO STRUCTURAL petal FRODUCT S.2 1 0 . 7  
1 6 . C7

1< .1
1 2 .76 ! : i J

1 3 . 1  
-1 . 5 6

1 2 . 6
- 2 . ( 8

1 3 . 7
£ . 2 4

1 5 . 6
1 3 .72

1 7 . 7
1 2 . 5 5

1 9 . 8  
1 2 . C l

2 1 . 9
1 0 . 4 0

2 3 . 5
7 . ( 6

2 5 . 5
3 . 5 5

2 9 . 2
8 . 4 8

1C1 OTFER PETAL FRCDUCTS 16 .6 1 9 . 4  
1.6. SI

2 2 .4 
1 i . 2C

22.6
5.^7

t  «. • 0 
- t . b l

2C.P
- 5 . 6 9

2 2 . 5  
P . 57

2 5 . 3
1 2 . 2 7

2 7 . 9  
1C.11

30.4
8. fa2

3 2 . 6
7 . 5 4

3 4 . 3
4.58

2 5 . 4  
1 . 40

3 8 . 6
5 . 1 3

1C2 PO.tR GE N E R A T ING PACH1NA 27.0 30.7
13.75

2 2.6 
S.2C IU I - IU \ 31.3

- 6 . 5 1 7 . SC
27.7 
P . 45

40.6
7 . 8 1

4 3 . 5
7 . 1 4

4 5 . 4
4.25 “ 58 K i 2

1C3 MACHINE TOOLS METALWORK 1 65.2
IS 1 . 1? « : l  I M i i l - 8 : s f c

1 0 5 . 6
-e.65

156.2 
4 7 . £ 6

2 1 0 . 1
3 4 .  5£

247.5
1 7 . 7 5

2 6 9 . 8
9 . 0 2

2 7 0 . 4
. 2 2

21 3 . 2  
- 1 3 . 1 3

216.8
7 . 9 0

1C* IMUSTRIAL PAChlNERf 1 2 9. 9
l l ’ i l

1 7 1 . 4
4 . S8 - l i i i J " I I I 1 6 7 . 0  

15 .1C
1S7.S
1 8 . 5 4

2 2 9 . 6
1 6 . 0 1

2 5 7 . 7
1 2 . 2 7

2 7 3 . 6
6 . 1 4 W i l 2 8 9 . 5

6 . 6 8

1C5 GERERAL 1NDLSTR1AL MACH 1 6 4.5 £ 8 . 1
3 6 . 5 6

9t.S
s . s e H ! d

1 0 4 . 9
- 2 . 0 4

c s . e
- 1 4 . 4 C

9 2 . 5
2 . 9 7

1 1 5 . 9
2 5 . 3 6

1 4 7 . 3
2 7 . 1 2

1 7 9 . 5
2 2 . 1 2

212.3
1 7 . 9 8

236.3
1 1 . 3 1

24 5 . 1
.38

2 9 4 . 3
1 3 . 9 8

r



H
Z

1«N*M(.*R«U*K JAPANlIt HOWL

TAPLi d - UCCKIlhUfD) : tOKICASl Of l^PCft l i  (If. 19/0 UILLION

1C-NOi 11 1 11 1970 1971 1 9 W 19 73 19 74

l l f c Ofl lCE MCHlfctfiY 26 . 7 1 7 . »  
4 1 .  £9

?c . t  
e r  . < 3

t C . 5  
1 4 .  o7

6 L . 7
.25

1C7 HO l  Studio HACtlNEfi Y 3.5 7.7
1 1 9 . 3 5

u . ?
It .44

12 .7  
2 4 . tO

S .6 
- < 3 . 9 7

U f l PA*TS Of PACNINERY 2 7.1 30 .1 
1 1 . 1 3

U.i
1 2 . 7 2

3 c . 2 
1 1 . i 6

3 7 .  U 
- - . 2  3

1C9 ST*0N6 ELECTRIC RACHINER 32.4 U .i 
1 2 . 5 1

4« .?
14 .S9

4 4 . 5
5 .  <2

3 9 . 2
- 1 1 . 7 2

110 HOLSE HOLD ELECTRICAL. MAC i a . 4 2 6 . 1  
4 1 .  6C

22.1
2 i . C C

3 5 . 0
5 . 7 7

3 4 . 6
• 1 . 1 7

111 OltER WEAK ELECTRICAL AP 195 .2 237 . e 
2 1 . 1 4

2 72 .4 
1 4 .  *4 iY.il

112 SHIPS 4  ECATS 17.8 2 2 . 7
2 .56 i i i i

113 RAILWAY VEHICLES .7
B l ! « 7

1.3
.57 !;2 1 . 2

-7,78

114 PA'SENGER HCSTOh CAR 27 .7 37 . 5  
2 5 . 4C

4 !  .4 
1 5 . 7 3

4 7 . 2
8 . 6 4

4 4 . 4
• 5 . 9 1

11 5 RE(AIR o r  PA SSE NGER h o t o .0
.CC

• C
.CC

.0
. uO

.C
.CC

116 MOTORCYCLES < CJCYCLES .2
4 5 . t l - 2 . 5 1 i  i . * a .12

117 AIKRMTS 122.2 1 4 P  . 2  
2 1 . 3 1

1 5 < , S 
5 . 6 1

1 5 2 . 5  
- 2 . 7  5

149 .2
- 2 . i e

i  te OT»LR TfcANSFCMATlCN 4 . 3 2.6
- 3 9 . 6 9

2.2
2 5 . 1 2

2 .4
5 .<1

3 . 5
1 . 6 9

119 PR IC1S1 ON NACtlNERY 42.2
2lltt 1 ^ . 7 5 V . i l

6 1 . 1
- 7 . 0 9

n o PH(T 00 RAP HIC 1 OPTICAL 1 32.1
5 « * S dirt 7 9 . 7  

-1 . 6 4

i d WATCHES & CLCtKS 33 .2 5 2 . 4  
5 7 . 7C

t  1 . 4  
1 7 . 1 9

6 9 . 9  
1 3 . 6 9

6 1 * 6  
- 1 1 . PI

12? 0 T tE R MANLFACTURING GOOD 6 9 . 8 1 2 5 . C 
3 9 . 1 8

i t  i . e
29  . 4 9

1E4.G
1 3 . 7 2

19 C . t
3 . 6 7

123 H0LS1K6 CONSTRUCTION .0 .C
.CO

.C
.CC

. 0
•CO

.C
.CC

124 CONSTRUCTION NOT FOR RES . 0 . c
.CO . c c

. 0
. 0 0

. c
.CO

125 BUlLftlNb REFA1R1N6 . 0
. c 8 A

. 0
.UO

. c
• o c

126 P U t L I C  U T I L I T Y  CONSTRUCT . 0
.CO

. c
. c c . 3 i . c i

YtN )

1975 1976 1977

7« .3 
- 1 . 7 4

9 5 . 4
2C.25

1G9.8 
1 5 . C6

1C.7 
1 1 . 2 5

12 . 4
1 5 . 6 2

1 J . B  
1 1 . 3 4

22 . 4
1 2 . 2 5

3 4 . 3
5 . 8 4

4 2 . 3
2 3 . 1 3

3 1 . 6
1 9 . 5 ?

3 3 . 6
6 . 2 2

4 2 . 8
2 7 . 4 9

3 3 . 8
- 2 . 2 7

3 5 . 7
5 . 7 4

3 7 . 6
5 . 2 6

* i i s i
2 9 8 . 6
16*22

l U i l l l l
1 . 2

- 1 . 2 2
1 .2

1 .3 2
1 .2

2 .CC

4 4 . 6
6 .C5

5 0 . 1
1 2 . 29

.c
.CC

. 0
.CO

.C
.CC

4 . 5 ?
.4

7 . 9 4
.4

5 . 5 8

1 5 6 . 9
5 . 1 6

1 6 6 .1
5 . 8 6

1 7 6 . 2  
6 .  C6

3 . 6
4 .C7

4 . 0
1C.75

4 . 7
1 7 . 9 4

A U i 5!cS 6 8 . 0
1 7 . 6 9

5 1 . 5
8 . 7 6 « 5 l

6 6 . 6
t . C 9

7 3 . 3
1C.C3

7 7 . 7
6 .CC

2LC. 3
4 . 9 7

2 2 5 . 5
1 2 . 61

256 .3 
1 3 . 6 4

. 0
.CO

.0
.CO

.0
.CC

. 0
.CO

. 0
.GC . c l

. i i
. 0

. 00
.c

.CC

.c8 .g8 .cf

1978 1979 m o

1 2 3 . 4
1 2 . 4 0

141 . 4  
i 4 . s e

1 6 1 . 6
14 .31

15 .2
9 . 7 1

1 6 . 5
B . 6 5

1 7 . 6
6 . 8 6

5 2 . 4  
2 3 . 9C

6 2 . 7
1 9 . 7 1

7 2 . 0
1 6 . 3 6

5 3 . 2
2 4 . 4 1

6 2 . 7
1 7 . 7 8

7 0 . 8
1 2 . 91

3 9 . 5
; . i e

4 1 . 4
4 . 7 9

4 3 . 2
4 . 3 7

Miri 3 8 3 . C 
1 1 . 9C

4 1 9 . 6
9 . 5 6

Ksl 2 6 . 5
2 . 4 1 list

1 . 2
1 . 5 4

1 . 2
. 9 7 Ui

5 6 . 3
1 2 . 4 2

6 2 . 5  
1 1 . OC

6 t  . 6  
1 0 . 1 4

. 0
.CC .CC

. 0
.CO

. 4
2 . 9 4

• A
1 . 6 5

. 4
2 . 1 8

1 8 6 . 1
5 . 6 6

1 9 6 . 8
5 . 7 4

2 0 8 . 1
5 . 7 3

5 . 6
1 9 . 2 5

6 . 6
1 6 . 9 5

7 . 6
1 5 .21

7 t . 6
1 5 . 5 4

8 A .  C 
1 2 . C l

9 6 . 4
9 . 5 l

8 .C4 ’ 1 ! d
1 1 0 . 7

6 . 9 1

8 1 . 9
! . 4 2

8 6 . C 
4 . 9 9

9 0 . 0
4 . 6 5

2 8 9 . C 
1 2 . 7 5

3 2 2 . 9
1 1 . 7 5

3 5 * . 3  
1 0 . 9 7

.C
.CC .OC

. 0
.CO

. c E . o f
. 0

. 0 0

. c c •if . 0
. 0 0

. a
.C

. o c
. 0

. 0 0

1981 1983 i 9 e 5

1 8 1 . 4
1 2 . 2 4

2 2 5 . 7  
11 . 86

2 9 2 . 1
1 3 . 9 6

18 .6 
5 . 4 9

1 9 . 5
2 . 1 2

2 0 . 6
2 . 1 1

E C . 5 
1C.  25

8 4 . 1  
1 . 1 0

9 9 . 9
1 2 . 4 3

75 .3 
6 . 2 4

7 3 . 1
- 2 . 3 8

8 2 . 2
9 . 2 5

4 4 . 7
3 . 4 8

4 7 . 3
2 . 6 2

4 8 . 5
- . 0 0

443 .5  
5 . 6 9

4 5 8 . 5
1 . 3 7

5 1 3 . 6
7 . 1 4

K r t
2 9 . 9
2 . 9  7

3 1 . 7
2 . 7 4

- ! i i
1 . 2

- 1 . 3 3
1 . 2

- . 0 5

7 3 . 4
6 . 6 7

7 6 . 3  
1 . ?5

e 4 . «
6 . 4 7

.0
.CC

.C
.CC

. 0
. 0 0

.4
.91 1 . 0 4

.4
- . 3 9

2 1 9 . 1
S.2C

2 3 9 . e 
4 . 6 2

2 6 5 . 3
5 . 1 0

8 . 6
1 3 . 1 2

1 0 . 4  
1 0 . C6

13 ,4
14 .1 f t

1C1 .6 
S . 46 1 0 i 3 i

1 1 4 . 4
6 . 8 4

1 1 6 . 8  
5 . * 2 V.st 1 3 5 . 9

1 . 6 0

9 4 . 3
4 . 7 5

1 0 1 . 0
3 . 2 9

1 0 4 . 9
.31

3 9 2 . 5
9 . 5 4

45 5 . 3  
7 . 4 8

5 3 9 . 8
9 . 5 3

.C
.CC

. 0
.CC

. 0
.OC

.CO . c 8 . 2 8

• c 8
. 0

.CC • o S

. c c
. 0

. c c . f i 8



Ccc

•N»f*l»R*U»P JAI-AhtSl HOwt L 

1ABLI B - 4(CCkTlNbtl>) : (OkttASI Of JMICRIi <H 1WC Bl ILI l l f t

1C-N0i T i n t 1 WO U71 n i i 197 3 19 7 4

127 OTKR COkSTFICTION .0 .C
.CC

.c
.cc

.0
. l C .GC

Wfc ELECTRICITY .0 .c
.CC .c£ . i o

129 GAS .0 • C
.CC

.c
.cc

.0
.CO

.C
.GC

130 taATER-SUPPLY,StWfRAGE .1
-4.1? M  .23 f  . c l - 7 . f i

1*1 WHIL E SALE TRACE 119.1 H6.C
22.57

I t  i .2 
14 .51

162.4 
S .11

16 7.6 
-8.(12

122 RETAIL TfcADE .0
. t l A .fill A

133 FI AAMClAL btS JM S5 3.6 4.1
14.22

4 .<
12 , t3

5.0 
6 .116

4.6
-7.16

134 IN SURANCE ULS1NESS 15. 8 22 .6 
13.96

2 i .4
12 .<3

27.5 
1 .06

25.5
-7.16

135 REAL ESTATE AtENCV 9.0 11 .C
22.54

1*.<
14.51

12.8
9.11

12.7
-8.C2

126 REM FOR tiOLSE .0
. a A .0

.GO A
127 NATIONAL 1! A I I  ROAD .2

s . f o t  . d 7.6^ 7 . Cl

126 LOCAL RAILRCAO .0 .0
.CC

.c
.cc

.0
.00

.C
.CC

13« ROAD passenger transport 1.3 1 .5 
14 .Cl

1.7 
12 .<2

1.8
6 .L>6

1.7
-7.16

14C ROAD FREItMT TRANSFCRT .a
.CC ; c.cc

.0
.CO A

H I ROAD TRANSPORTATION FACI .0 .a
.CO

.c
.cc

.c
.CO

.c
.CO

142 SEA TRANSFORT 1E4.7 210.6 
14 .Cl

2 2 i  .2 
12 .<3

2 5 e . 3 
t .  G6

i? 7 .9 
-7.16

143 INLAND WATER TSANSFCRT 122.1 150.6 
14.Cl

U S . 6 
11 .<3

182.2
t . L t

17C.2
-7.16

144 Aik TRANSFORT <1.5 70.1
12.57

71.9 
12 .13

85.3
t . u t

79.2
-7.16

145 OTFER TRANSFCRT 16.5 18 * B 
13.28 i  i h i -7.16

146 STCRA6E .0 .G
.CO A .0

.GO
.c

.00

147 TELECOMMUNICATION 5.8 6.3
8.51

t  .e
7.64

7.3
7.27

7.6
6.7a

T t h )

1 W 5 1 9 7 6 1 9 7 7 1 9 7 8 1 9 7 9 1 9 8 0 1 9 8 1 1 9 6 3 1 9 8 5

.CC
. 0

.GO . c £ .CC .OC
. 0

. 0 0 .CO
. 0

.CO
. 0

. 0 0

. t S • A
.C

.CO . c £ • g £ . 0 8 a
. c

.CO
. p

. 0 0

.CO
. 0

.CC A A . o f
. 0

. 0 0
. 0

. c c
. c

. c c
. 0

. 0 0

- 5 . « i
. 1

6 . 3  7
.1

1C. 74
.1

1C.42
. 1

9 . 1 1
.2

7 . 8 5
.2

5 . 7 6
. 2

2 . 9 1
.2

6 . 7 5

1 5 t .4 
- t .  77

1 6 7 . 8  
7 * * 6

1 8 6 . 1
1 2 . 1 3

2 1 C. 0  
1 1 . <3

2 3 1 . 1  
1 0 . 0<

2 5 1 . 0
8 . 5 9

2 6 6 . 7  
I .  i t 327 U \

. c
.CO

. 0
. 0 0 A A A A . i t . t f A

4 . 4
- 5 . 9 9

4 . 6
6 . 3 7

5 . 1
1C.74

5 . 7
1C.42

6 . 2
9 . 1 1

6 . 7
7 . £ 5

7 . 1
5 . ( 6 7.t52 . 9 1

8 . 4
6 . 7 5

1 •

2 5 . 5
< . 3 7

2 8 . 2
1 0 . 7 4

2 1 . 2  
1C.42

3 4 . c 
9 . 1 1

3 6 . 7
7 . 8 5

3 8 . 8
5 . 7 6

4 1 . 2
2 . 9 1

4 6 . 3
6 .7S

i i . e
- 6 . 7 7

1 2 . 7
7 . 2 6

1 4 . 2
1 2 . 13

1 5 . 9  
1 1 . < 3

1 7 . 5  
1 0 . 0<

1 9 . 0
8 . 5 9

2 0 . 1
< .« < I U I

2 4 . 4
7 . 2 3

. c
.CO . 6 8 . c £ A A A . i i . £ 8 A

t . t l < . i i
. 3

5 . 6 4 5 . 5 2 5 . 2 * 4 . 9 $ * . i 3 3 . $ 8

.0
.CO

. 0
.CO

. 0
.CC

. 0
.CC . c £ . 0 0

.0
. c c

. c
.CC

. 0
. 0 0

1 . 6
- 5 . 9 9

1 . 7
< . 3 7

1 . 9
1 0 . 7 4

2 . 0  
1 C . 4 2

2 . 4  
7 .  85

2 . 5
5 . 7 6 2 i 72 . 9 1

3 . 0
6 . 7 5

.C
. c c

. 0
.CO A A . c £

.0
.00 A

.C
.CO

. 0
. 0 0

. 0
.CO . c 8

. 0
. c c

. 0
.CC .GC

.0
.CO

.0
.LC . t c . f i 8

223 .7 
- S . 99

2 2 7 . 9
6 . 3 7

263 . 5  
1 0 . 7 4

29 C. 9  
1C.42

3 1 7 . 4
9 . 1 1

3 4 2 . 3
7 . 8 5

3 6 2 . 1
5 . 7 6

38 4 . 6  
2 . 9 1

4 3 2 . 1
6 . 7 5

u i . d
- 5 . 9 9

1 7 0 . 2
6 . 3 7

1 8 8 . 4
1 0 . 7 4

2C8. 1 
1C.42

2 2 7 . C 
9 . 1 1

2 4 4 . 9
7 . 8 5

2 5 9 . 0
5 . 7 6

27 5 .1  
2 . 9 1

3G9.0
6 . 7 5

7 4 . 4
- 5 . 9 9

7 9 . 2
6 . 2 /

8 7 . 7  
1C.74

9 6 . 8  
1C.42

1 0 5 . 7
9 . 1 1 T . i i

1 2 C . 5 
5 . 7 6

1 2 8 .  C 
2 . 9 1 T . r f

- K « e
2 1 . 2
6 . 3 7 d i l l

2 6 . 0  
1C.  42

2 8 . 3
9 . 1 1

3 0 . 5
7 . 8 5 i U i

3 8 . 6
6 . * 5

. c
.CO A A

. 0
.CC A .CO . c 8 A . S o

8 . 3
6 . 3 5

8.8
5.97

f . 3  
5.  63

9.7
5.33

10.2
s . o t

10.7
4 . 8 2 r . t i l l i i
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3

1 * h * f •l*R»U*P J*PANIS£ KOUl

lAbLt b - U ( C M ) N U t t )  : (OM I AS 1 Of JP.f-Ofili (IK 1W0 b l L L l C N  »lh>

1C-NO 111 LI 1 wu 1971 i t ; < 1 i l l 1974 19 7 5 1976 1977 1978 197V 1960 1981 19o3 1985

148 GO kt RKMt M A I  StHVIUS .0
. c r .cc

• C
•  u U .CC

.C
.CO

.C
.CO •

C
C

.C
.CC

.C
.CC

.0
.CO

.c
.CO

.0
.00

.0
.00

1-9 t DICA 1IOK .a
.Cc . t t . c8

.c
.CO

.L
' .00 • i . I t .cfc .c8 A A .08

1 0 Mt ClCALi'NiALlh SERVICE .0 .0
.cc

.c
.cc

.0
. i .0

.C
.CC . c 8 .08

0
c

.c
.CC .c£

.0
.00

.0
.cc . f i8

1 1 OltER PUbllC SERVICES .0 J«D.Cc
.c

.cc
.0

.uO
.C

.cc
.c

.CO
.0

.CO *
0
c

.C
.cc

.c
.LC

.0
.CO

.0
.cc

.0
.cc

.0
.00

1 2 SEhVlCt FCR l l i l h t s s  ENT 23.4 i t  .7 
:2.49

1 i  . t  
U  .51

35.6 
S .11 -e.C2

i ^ . 7
-1.77

32.9 
7.26

36
12.

9i 41.2 
11.<3

45.4
10 . c<

49.3
8.59

52,4
6.26 i ! t S r j i

1 3 ANISLPEtiT 22.2 2 7 . 2  
2 2 . 1 3 i i ! s ! i ! i « -J!«3 -6.77

31.3
7.26

35
12.

1
3

39.2
11.63

43.1
10.06

46.8
8.59

49.7 
6.26 \ U l

60.1
7.23

1 4 RE S T A U R A N T 26.5 32.5 
22. 64 . l i r i

4C.6 
< .11 - l i t ]

34.8
-6.77

37.3
7.26

41 
12 .

93 46.7
11.63

51.5
10.06

55.9
8.59

59.4
6.26

63.4
3.14

71.8
7.23

1 5 O T H R  P E R S O N A L  S E R V I C E S 21.7 2 6 . 6
2 2.51

2l .4
14.51

3 C. 6 
-8.C2 -6 o 7 7

70.6
7.26

34
12.

3
i

38.2
11.6!

42.1 
10 .C6

4 5.7 
8.59

48.6
6.26

51.8
3.14

58.7
7.23

1 6 N O T  C L A S S I F I E D <12.3 260.?
22.55

2W .6 
14.51

325.6 
S .11

«9V .7 
-8.C2

279.4
- t . 7 7

2 9 9 . 7
7.26

336
12.

1
3

375.1
11.63

412 .V 
10.06

448.3 
8 .  59

476.4
6.26

508.6
3.14

576.1
7.23



vZZ

j * N « f  j a p a m s i  u n i t

TABLt b -  5 : ICKtlAST Cf IK ISTr'LNT (IN IS iL i i i U lL N V IN )

1C-NO m u 1 /U 15/1 is  a 157i 1974

1 AlifciCUllURL i fORESTRT AN 11 4.2 1 2 :2 .C 
9. H

122C .2 
-4.62

15 15.3
24. j ?

U R  5. 2 
11 . I t

2 n]Mt.C 1 C.2 1V T . 9
2 / .  h ' I ' . s i

3 fOCOS AND TCfcACCO J 1.6 4?4.0
fcc.*e

5 c < . j  
2C .73

t i t  .8 
7.01

<05./
-3.CS

4 TC » T l i t 4 / .0 2?5.7 
-5.23

5 1 . C
3! .Cl

551.5
15.31

I05.T 
- 15.91

5 PULP ANO MFER CoS 21 .9 . t  
-11.37

2 1 1 .5 
5 .5c

3 2 2.? 
2 c . i t - i f t t

6 CMtMCAL FRCSlCTS / 3.7 926.7 
29.71

1141.5
22. !C -m i 425.1

-29.68

7 PR1NART METALS 11 3.6 1293.1 
1 £ . 12

132i ,5 
< •<( ’K i; I i ; c 5.f

-18.34

S HE1AL PRODUCTS 6.1 267.2 
25.65

2 51.6 
1C .55

311.6
S.U7

242.8 
-2 2 . C7

9 NOk ELECTRICAL PACH1NC NT 4 3.5 336 .1 
- 1 ? . # 2

411 .2 
21 .55

5 2 C • 6 
2 i . V9

4CC .4
-21 .56

10 ELECTRICAL PACHINERV 4 ‘ •5 -»!«? 54! .4 
4 5.25

515.7
-4.71

271.b 
-28.47

11 TRANSPORTATION EQUIPMENT 5 5-‘ t t ' . i l
fc4S .7 
24. *1

V 4 C.8 
1C.72

iO 7-1 
-24.84

12 HISCELLAECUS PAKUfACTURI 1C 1.1 1237.5 
21.19

137t .1 
11 .2C

1664.1
22. 36

1247.& 
3.78

13 CONSTRUCT 1C K t 2.8 737.3 
-11.47

e ? 2 . 5
I f  .52

8 5 5 . 9
2. 52

581.3
9 . 5 3

U ELECTRICITY t CAS AkD toAT c C.8 1052 .2 
3 4 . 7 1 ’ H id 1275.Q 

i  .oO

1 5 / 5 1976 1577 1 5 / 6 1979 l 9bC 1561 1983 1985

1 522 . 4
- 5 . 2 6

1 4 5 4 . 9
- 2 . 4 5

154 3 . 0
3 . 5 5

16 3 3 . 1
5.5C

176 8 . 6  
8 . 3C

1 9 1 9 . 0
8 . 5 0

2024 .5 
5 . I C

2 C03 .6
-1 . t c

1 9 6 9 . 9
.3 7

H U i * ? S i i M J j I
2 7 7 . 6

6 . 2 0
2 t 5  .2 

4 . 2C T . s !
3 2 7 . 9

6 . 5 3

5 1 4 . 9
- 1 5 - 5 4

5 C / . 5  
-1  .44

545 .9  
8 . 2 4

633 . 5  
1 5 . 26

7 5 7 . 7
1 9 . 5 5

8 7 1 . 3
1 4 . 9 9

9C3. 1
3 . 6 5

7 7 1 . 6
- 8 . 6 1

7 5 2 . 9
2 . 7 7

45 C. 5  
- 3 . 4  9

5 5 2 . 3
1 2 . 6 1

6 4 7 . 9  
1 7 . 3C

7 6 8 . 7
2 1 . 7 3

9 5 9 . 4  
21 . 6 4

1 0 9 5 . 6
14 . 61

1 1 5 6 . 4
5 . 1 7

1157 .C
. f l

1 3 1 6 . 4
8 . 9 0

1 4 4 . 7
- 4 4 . 5 2

1 1 8 . 9
- 1 7 . 6 3

1 9 2 . 0
< 1 .5 1

3C6 . 3  
5 5 . 5C

4 2 5 . 7  
3£ . 9 5

4 9 7 . 7
1 6 . 9 0

4 6 5 . 4
- 6 . 4 8

26 2 . 1  
- 2 6 . 2 2

2 9 7 . 7
2 3 . 9 3

‘‘t i l l Z i t t
57C . 9  
21 . 50 ’ U t i l

1 3 7 6 . C 
1 7 . CC

1 5 7 8 . 6
1 4 . 7 3

1 7 7 7 . 3
1 2 . 5 6

2 1 6 4 . 6
1 0 . 5 3

■UUt J S W t t f t i
2 2 5 3 . 5  

38 . 66
2 7 4 5 . 7

2 . 2 6 ' U a. i l

1 •

6 4 . 4
- 3 6 . 5 9

164 . 1
1 5 4 . 7 3

2 5 7 . 2
8 1 . 1 1

4 0 2 . 5
3 5 . 4 5

4 7 5 . 2
1 8 . 0 7

4 5 5 . 2
5 .C4

3 9 3 . 2
- 1 5 . 1 3

373 .5  
7 . 3 1

1 4 7 . 7  
- 6 2 . £ 4

6 4 . 7
- 4 2 . 6 2

2 1 t . 3
2 7 5 . 6 7

6 2 3 . 7  
5 5 . Ct

9 1 7 . 6
4 4 . 8 2

1 1 2 9 . 5
2 3 . C7

11 9 6 . 1
5 . 6 5

8 7 3 . 6
- 1 8 . 6 7

1 0 0 3 . 6
2 4 . 2 5

1 8 4 . 3
- 5 C . 4 1

2 2 9 . 7
3C.C3

4 4 5 . 1
4 5 . 7 1

6C7. 1 
3 6 .  26

7 0 4 . 5
1 6 . 1 1

7 5 8 . 6
7 . 6 2

76 C. 4
.24

65 7 . 6  
- 7 . 4 4

7 9 4 , 6
16 .0 f t

3C1.1
- 5 7 . 4 2 ■UUl

5 7 6 . 2  
1 2 4 . £ 2 ? ? ; » i  ' a w M i i e l  u J ! t 1 W . t )  ’ B M

8 7 6 . 6  
- 4 9 . £ 4

4 2 3 . 9  
- S I . 64

65 0 . 1  
6 2 .  bC

1 3 5 1 . 3  
9 5 . 6C

2 0 8 2 . 7
S 4 .1 3

2 7 9 9 . 2
3 4 . 4 0

3 1 5 0 . 7  
1 3 . (B

2 2 5 0 .  3 
- 2 2 . 5 6

1 7 9 9 . 9
3 . 0 9

923 .7  
- 5 . t 7

7 7 2 . 1
- 1 6 . 4 1

7 8 4 . 4  
1 .  59

9 6 9 . 5
2 2 . 6 5

1 1 5 7 . 6
1 9 . 3 6

1 3 2 4 . 0
1 4 . 3 7

1 4 5 8 . 0  
1C . 13

156 6 . 3  
1 . 5 2

1 6 1 3 . 7
3 . 0 6

7 8 6 . 4  
- 2 3 . £ 5 7 , ! i i ' i i u i  ' n u t " i ! r i
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5

l *K»f  j A M N l i t KOll L

(AHLt b - 'j (CCMINLID) ; 10* I CAS 11 01 lNVlSIMh l (IK 1971 ulLLlCS YEN)

1 C -NO 1 1 I I I IS 70 1'»7 1 U i i 1S73 19 7/. 1W 5 1C76 1977 1WP 1979 m e 1961 19 £ 3 1VP5

IS UH CL E SALE AKC RE1A1L 1R 31CC.0 3 i.* 9 3 . 5 
6 . :«

33 5-2.2 
* .12

37 11 .Z 
1C.47

3231.4
- i r . . °d

29ie .3 
-11.20

3249.0
•=.£3

3t2fc.2 
17. t j

4 3 f 2 . 7 
12 .7C

4£ 34.5 
11 . C 7

5245.8
8.51

54fa5 .? 
4.57

5434.9
-1 .Ct

5994.5
7.36

16 REAL ESIAl t 12C3.7 5 i0 .4
-5

71 i.C 
3 3.2S

65* .7 
-7.12

i l  3.8 
P . * c

6*1 .*  
- u . c e

504.0
-7.45

<29.6
6.C4

6P1 .4 
t .1S

734. f  
7 . to?

781.9
6.41

821 .6 
5.C8

871.2 
2.45

899.4
1.7s

17 TRANSPORT AKD COMPUMICM <,21.7 1IL2 .1  
6 1 . 9S

20 5 4.6 
Zt .11

20(1.8
l . o l

US5.C
- H . e ;

1751.6 
— 1. £ 7

2017.4
15.17

221C.5 
14.53

25PS. 3 
11 .PS

2669.7
11 .ee

3157.9 
10. C4

3423.1
fc . 4G

3850.3
6.C5

4524.2
6.41

IP f l M K C t  AkO IKSliRAfcCE t *4.0 510.7 
1 7.dS

3 W . t
£1.21

34t .0 
-12.19

*55.1 
2.<11

333 . C 
-6.23

31b. 3 
-4.41

243 .9 
B.C6

3P6.2 
12.2 6

428. C 
10.£4

466.0
9.33

505 . C 
7 . SI

556.0
4.26

6G6.4
4.77

19 OWER SERVICES 19P5.6 141? .e 
- 2 8 .5 5

17< 4 .5 
24.37

i a t c . 5
c .57

1 <6 6 .5  
- 6 .0 6

152V.2 
-13.43

1517.4
- .77

1635.B 
7 .fcC

18C6.3 
1C.42

1995.£ 
10 .4S

2179.4
9.20

2329.5
6 . t e

2474.6
2.2C

2604.7
3.34

10 NOfc-CLASSlf IE 0 27. 4 2 3 . V 
-3 6 .1 8 W c

2e .o
4 .30 i h l i ! i i i ! r i

3C. 7 
4 .  3C l i d H i t V A

36.4
4.2C

39.6
4.3c i h l

21 ROAD CONS1RLC1ION .0 r
M . 1!

.C
.no .r5o

.C
.CO .c8 A A A .c 8 A .*E .68

22 HA hbOUR .0 .c
.c c

.C
.LC

.0
.GO .OC . t 8

.0
.CO

.C
.CO

.0
.CC A .c8 . a . t e .cE

23 A 1 fcPOfc1 .0 .0
.CO

.C
.CC

.0
• oO

.C
.00

.0
.CO

. 0
.CO

.0
. L C

.C
.CC

.c
. c c

.0
.CO

.c
.c c

.0
.c c

. 0
.0 0

24 HOlSlfcO CCNSISUCT1CN 3 7 1 2 . 2 37t<4 .5 
1.S5

447C.C 
1f .11

51C2.6
14.15

4S94.3
-2 .1 2

5271.8
5 . 5 !

56C3.g 5917.4
5 .61 62I U \

6478.2
4 .3 1

6716.1  
S . 67 M i ; » s

7369.4
2 .5 1 17l U l

25 ENVlORfcftEM .0
. t ! .ti . 58 . f i l l A

. 0
.CO

.0
.CO A A .£8 .18 .CO .68

26 LAkD PRO!EC 11CN .0 .C
.CO

.C
.CC

.0
.00

.c
.00

. 0
.CO . c l . c c

.c
•c c

.0
• CO

.0
. c c

.c
.c c

.0
.00

27 LAfcD COKPCSlllON .0 .0
.CO

.c
.CC

.0
.GO

.0
.oc

.0
.CO

. 0
.CO

.0
.c c

.c
.CC

.c
.o c

. 0
• CO

.0
. c c

.0
.c c

. 0
.CO

2E OILERS .0
.28 . I t . £ 8 . i S . t 8 . c 8 A A . e 8 • c 8 .0 8 • GO

-i
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l * N * f  • t * B « U * r  J A p A K E S l  NO Cf L

1 AdL t a - t : ICHECAST OF IP K O YM M (IN U l L  PtR

1C-NO I11U IS 70 1 V 7 1 1 S I L 1

1 AGHClLlUfct,  FORESTRY AN ~fc<C.O F5J8.5 
- 3.74

t i l t  .3 
-2.^4.

63

“>4. m i m n g m . o 213.3 
6. t t

1 s* .9
- i  . t i

2

3 FOCDS AfcD ICEAtCO 11C7.0 1C vo <: 
-1.53

1C74.2 
-1 .46

19

4 t e »ti le 227C.0 25*6.6
3 . 12

24C: .e
2 .CC

24

5 PULP AMI FAFEK 371.0 37V .3 
2.25

3t i  .5 
1.11

3

6 CNEMICAL FKCDLC1S 6TS.0 679.6
c.21

72 i .5 
t .32

7

7 PR IMA B1 PE1ALS 754.0 626 .5 
4.15

» t t  .7 
4 .£1

b

8 MfJAL PfcCOUCTS 1 J3C.0 1235.2
-7.13

1317.1
t .63

13

9 NOR ELECTRICAL MACHINERY 1175.0 1147 .0
-2.3? " t t i

12

10 ELECTRICAL PA CHINE BY U3C.0 14<.5,3
1.C7

15

11 TRANSPORTATION EQUIPMENT 55b.0
1 D H e ‘

11

1? Ml iC ELL AC COS PARUFACTURI 37C7.0 " l U i 40

13 C0ASUUCT10R 354C.0 3S47.C
-2.36

4154.7 
6 .13

44

14 ELtCTPlClTY, CAS AM) MAT 2 74.0 2 70 .3 
-1 .34

2 *; < .4 
I .52

2

15 WHILE SALE AM) RETAIL TR10C74.0 ^ ^ 5 ! C1C3C<J51C6

16 REAL ESTATE 2 73.0 297.5
?.«;

323 .7 
f  .61

3

17 TRANSPORT ARC COMPUNICAT 3 246 . 0 3 4 6 5 . 5  
6 . 7 6

3 7 1 1 .3 
5 . 1 1

40

14 FINANCE AAO 1RSURARCE 1C55.0 1 1 5 2 . 1
5 . 2 1

1 1 M . 7
1 . 5 3

12

19 OTFER SERVICES 912C.0 9501 .5 
4 . 1 8

9876 .3 
3 .5 4

99

20 N0R-CLASS1F1ED 1 7 5 3 . 0
, 7 « » S

19

ChS )

7 i 19 n 1575 1576 1977 1978 1979 19bC 1581 1963 1585

1.2
«c fc

f  COS .6  
-  ̂.  li 6

7 7 3 5 . 9
- 3 . 4 2

7618 .9  
- 1 . 5 1

7 5 1 C .8 
- 1 . 4 2

7 4 1 4 . 6
- 1 . 2 8

7 3 2 3 . 5  
-1 . 2 3

7 2 3 5 . 6
- 1 . 2 0

715C.7
- 1 . 1 7

698 1 .9 
-1 .25

6 6 3 6 . 3
- 1 . C 0

6 . 6
. * 7

104 . 4  
- 1 C . 7 3

1 6 1 . 7
- 1 i . 30

. 16 3 . 5
1.11

1 7 * . 8  
9 . 3 7

1 5 7 . 4  
1C.36

2 1 5 . 7
9 . 3 1

2 3 3 . 0
8 . 0 1 ' S ' . s H

2 5 6 . 7  
1 . 79

2 8 6 . 1
7 .01

4 . 4
• t  4 1 1 3 1 . 4  

-1 . ‘i2
I C ^ L . C 9 5 8 . 8

- 2 . C 7
575 .8 
- 2 . 3 1

9 5 1 . 2
- 2 . 5 2

925 . 4  
- 2 . 7 1

8 9 8 . 8
- 2 . 8 7

E 71 .7 
- 3 . C 2

81 7.1 
- 3 . 2 3

7 6 2. 6
- 3 . 4 4

6 . 9
.lB

2 J 3 J « J 
- 6 . 5 5

2 3 1 2 . 2
- . 5 C

2361 .4 
2 . 5 9

2 4 4 5 . 8  
2 .  c 7

25 4C .7
3 . 7 1

2 6 3 5 . 4
3 . 7 2

2 7 2 6 . 9
3 . 4 7

2 8 1 5 . 5
3 . 4 0

29 6C .8
? J 7

3 1 1 9 . 7  
2 . * 4

■ i ?
3»1 . 2
- 4 . 2 1

3 o t . C
- 5 . 5 7

3 6 1 . 5
.42

373 .0  
3 . 1 9

3 8 7 . 4
3 . 8 6

401 . 8  
3 . 7C

4 1 5 . 0
3 . 2 9

4 2 5 . 3
2 . 4 9

4 3 6 .1  
1 *C 3

4 5 6 .  C 
2 . 6 7

2 . 7  
• VS

7 31 . 5
- 5 . 3 4

7 1 3 . 7
- 2 . 4 2

7 5 4 .  n 
5 . 6 5

6 0 4 . 0
6 . 6 3

8 6 2 . 6
7 . 2 5

9 2 7 . 4
7 . 5 1

9 9 7 . 2
7 . 5 3

1 0 6 9 . 0  
7 .  «C

1 2 17 * 8t . ic u 71.sS
e . 9
.56

7 L b .4 
- 1 3 . 4 5

7 2 7 . 4
2 . 6 8

79C.6
8 . e 9

8 5 8 . 0
8 . 5 4

9 2 0 . 6
7 . 2 5

9 7 5 . 7
5 . 9 9

1 0 0 6 . 5
3 . 1 5

9 9 4 . 4
- . 9 6

1 0 3 7 . 8
2 . 3 7

3.3 
. V9 'U U I

1C54 .2
- 1 1 . 7 7

11C7.4
1 . 2 0

1 1 6 6 . 2  
7 . 1 2 " V . i l 1 3 5 4 . 5

6 . 3 5
1 4 2 2 . 8

5 .C4
1458 . C 

2 . 4 7
1 4 1 9 . 4  

-1 . 92
1 4 4 9 . 8

2 . 2 7

4 . 8
.£3

1 CB 1 .4
- i c . 5 a

8 4 6 . 1
- 2 1 . 5 7

8C4 . 4
- 5 . 1 5 f i ! i i

1 3 0 4 . C 
1 7 . 0 6

1 4 6 7 . 0
1 2 . 5 0

15 5 2 . 1
5 .6C

1 4 6 5 . 3
- 4 . 1 7

1 5 6 6 . 6  
6 . 9 4

C.O
.53 m m u s ; - ) ’ ” ! t J  ’ M i r i

l i j o - i 1S22 .2
1 . 4 4

1 4 5 8 . 5
- 2 . 4 7

1 4 5 5 . 9
2 . 4 0

i s !
1 1 1 2 . 2  

-5 .3 3
1C65 .4  

- 4 .  .20 " l i i i
1 2 1 2 . 4

9 . C2 ” K r i
1 6 6 5 . 9

6 . 2 2
17 6 3 . 1

2.45
1 9 4 6 . 5  

5 . 9 7

i *
3 i 9 9 . J  

- 6 .  ,’ 4 ” - S ! s i “ i t i i  ” ? ! { ?
4 1 9 9 . 4

4 . b 3
4 3 8 3 . 9

4.59
4 5 1 0 . 3

2 . t i
» » 6 j {

‘ ■ K i i

1 . 4
. 73

4375 .5 
- 2 . 3 6

41 3 5 . 5  
- 5 . 3 9

4 2 2 7 . 8
2 . 1 3

4 6 4 2 . 7
9 . 6 1

5 1 6 9 . 4
1 1 . 3 4

5 6 9 0 . 3
1 0 . ce

6 1 6C . 4
8 . 2 6

6SC8.C 
S . <4

6 7 1 2 . 1
.76

7 1 6 4 . 6
4 . 6 3

4 . 5
«c 5

JPC.S
- 4 . 6 2

2 6 b .S  
- 4 . 4 3

2 7 5 . 3
2 . 5 6

288 . 7  
4 . 6 ?

3C3 . 2  
5 . Cl

3 1 7 . 3
4 . 6 6

3 3 0 . 6
4 . 1 7

3 4 0 . 7
3.C7

3 5 1 .1  
1 . 5 7

3 7 2 . 7
3 . 4 4

9 3 6 6 . 4
- 6 . 4 2

9 3 5 4 . 6
- . 1 3

9 6 3 3 . 4
2 . 5 8

9 9 4 2 .  6 1 0 1 9 7 . 8 1 0 3 8 3 . 2 1 0 4 4 3 . 4 1 0 2 0 C . 9 1 0 2 3 9 . 9  
3 . 2 1  2 . 5 7  1 . 3 2  . 58  - 1 . 4 3  . 7 9

1.1
.46

35 5 . 7
2 . 4 6

361 .1 
. 37

3 7 4 . 8
3.61

392 .1 
4 . 6 2

4C9. 1
4 . 3 2

4 2 4 . 7
3 . 6 3

4 3 8 . 5
3 . 2 5

4 5 0 . 0
2 . 6 1

4 6 5 . 8  
1 .46

481 ,1 
1 . 7 5

7 .9
.56

3 4 6 7 . 5
- 2 . 4 7

3 8 4 1 . 0
- J . 1 6

3 9 3 7 . 1
2 . 4 8

4 1 2 7 . 7
4 . 6 4

4 3 3 1 . 1
4 . 9 3

4 5 4 2 . 1
4 . 6 7

4 7 5 8 . 8
4 . 7 7

4 9 6 3 . 8
4 . 3 1

5 2 7 8 . 4
2 . 9 0

5 6 7 4 . 9
3 . 8 1

!.-A
1 1 5 3 . 6  

- 4 . 9 5
h o c .  4

- 4 . 6 1
1 1 2 0 . 7

1 . 6 4 " I t i i
1 2 4 8 , { 

3 .  3 < u lU i ” K i l ,N U\
1 3 7 0 . 8

2.f i3

: i l • a w  • « * . » {
9 3 6 7 . 8

- . 2 0
9488 .C

. 6 6
9S31 .C

. 4 *
9 5 4 5 . 6

. I S
9 5 2 4 . 9

- . 22
9 3 6 4 . 7

- . 9 5
9283.9

- . 2 6

5 . 9
. *1

U P  3 . 3  
- 4 . 6 6 “ S ! i i  M ! ! r i

1 5 5 3 . 6
4 .6 C

2 C 4 5 . 3
4 .7C

2 1 3 0 . 4
4 . 1 6

2 2 5 4 . 2
2.23

2 2 7 9 . 1
.41

2 3 6 8 . 7
2 . 2 3
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7

JAPAfttSE POClL

IABLI O '  7 : fCPECAST or (JUUUI CIN 19

-NO 111U 1 S 70 1V71

1 g k u n 1VC7.0 1VCfc.fi
- .C l

2 01 H  H CkOFS 1C 7 3 . 2 1115.4
J.93

3 FRUTS 447.0 441 . 2  
-1.25

4 OUER CROFS FCR IKDUSINI I f  7.0 W5.6
-11.42

5 crcp for n t £ s  inoustria 23.2 16 .4
-J? 9. 46

6 Ll tE STOCKS .PCULTSt 1169.V 1220.2 
4. 2C

7 L1Wi STOCKS(POULTRY FOR .2
10C.CC

8 SEfilCULTURL 132.1 137.6
4.(2

9 A6 I>1 C ULTURAl SERVICES 177.* 153.4
11.69

10 FOfctSTRV 472.9 497.4
5.17

11 CHJRCCAl t  I 1 hEfcOCO 16.9
- 1 U I

12 LOCS 596.6
* 5 ! d

13 HUftTlkGS 6.9 7.1
3.4C

14 F 1 iHERIES 6E4.6 eS9.5
.56

15 hHfLlhb 26.9

16 l hLAKD bATEt FISHERIES 4d.7 55.2
11.21

17 COKING COAL 156.1 91 .3 
-41.54

18 H k h  l i t  Bfi lCLtTTES AND L .9 .9
- .72

19 IfcCN ORL& CChCENTRATES 5.7
-4C.57

£0 ORES t  CCfcCEMRATES OF N 141.4 35 .5 
-39.22

21 PETROLEUMS CSLOE £.2 1 .5 
-81.21

I1L11CN 1l N )

19 i2 1 9 7 i 19 7'. 1975 1976 1977

19 2 i . 5 
1 .61

20CP.5 
I.L i

1997 .C 19 t  5 .5 
- 3 . 5 £

1924.1
- . C 8

1 9 2 8 . 3
, t 2

1126 .2  
1 . 17

1 151 . 5
1 .34

114 2 .?
- . BC

1142 .4
.C2

1 1 49 .3
.60

1 1 5 7 . 2
.69

42 V .3 
- . 4 !

4 5 5 . 2  
! . t 2

45t  .2 
.<46

445 .2
- 2 . 8 4

4 5 0 . 3
1 .16

456 .0  
1 . 2 6

164 .1
- . i i

1 6 1 . 7
- 1 . 4 9

175.1
e . » o

1tL.6
3 . 1 2

1 * 3 . 4
1 . 57

10 5 . 0  
• c 5

I  i  .2  
4 . 94

1 5 . i  
- 1 2 . 0 3

15 .1
- . 7 9

15 .4
1 . U

1 5 . 6
1 . 2 1

1296 .8 
6 .28

1 3 9 4 . 6
7 .54

1 2 42 .3
- 3 . 1 1

1 4 0 1 . 6  
4 . 2 8

1 4 5 5 . 9
3 . 87

1 5 1 3 . 0
3 . 9 2

. i f .00
.0

.0 0
.0

.CC
. 0

.CO
.0

.CC

14)  .6 
7 .23

1 6 1 . 5
9 . 4 5

169 .2
4 . 7 3

1 7 4 . 4
3 . 1 1

l e e . e
8 . 2 4

2 0 3 . 5
7 . 7 6

1 72 .6 
12.1C

2CC.0
1 5 . 2 3

2 1 9 . 3
9 . 5C

239 .5 
9 . 3 4

2 6 c . 2 
1 1 . 9 9

2LC.6 
12 .1C

5 C2 .4 
1.C1

5C9 . 9
1 . 5 0

525 .5  
3 . 0 6

544 .8  
3 . 6 6

5 5 6 . 2
2 . 11

5 6 4 . 2
1 . 4 3

a  .4
3 l  .9C

2 1 . 0
2 .04

6 . 1  
- i i . 35 u V . t l

1 4 . 4
4 . 11

1 3 . 8
- 3 . 7 7

6 C 6 .6
- i . e e

6CC.6
- . 5 8

61 6 . 1
2 . 5 8 • i ! i l

6 3 0 . 7
.22

6 2 6 . 4  
-  . 68

7.9  
1C.61

£ . 4
7 . 5 6

8 . 1
- 3 . 7 3

t . e
fc.77

9 . 4
6 . 1 9

9 . 9
5 . 7 8

9 1 5 . 4  
2 .91

97 C. 4  
6 . 1 2

989 . 7 
1 . 9 6 i \ u i 1C33 .1

2 . 6 9

i h i \ U l i i s J
3 4 . 7  
6 . 1C

56 .4 
2 . 1 3 i « ! r f

6 5 . 8
- 2 . C4

Cc .3  
3 . 7 4

7 3 . 0
6 . 8 7

7 6 . 3
4 . 6 3

* 4 . 8
- 7 . 1 1

11C.1
2 9 . 0 4

6 b . 9 
- 2 7 . 4 4

1 1 . 2
- 8 3 . 7 5

3 4 . 3
2 0 6 . 0 9

7 9 . 2
1 2 1 . 2 9

.9
- 2  .15

. 9
- . 3 4 - 5 . i f

. 8
- 3 . f c 4

.8
- 1 . 9 9

.8
- 1 . 5 1

2 .9 
14 .69 - 3 ^ 5 1

2 . 7  
- 1 C . 2 3 9^9?

4 . 7
1 5 . 3 5

t i  .3 
- 4 . 2 C

8 2 . 4
.14

8 2 . 2
- . 2 6

o 1 .9  
- . 3 4

8 2 . 1
. 1 7

8 2 . 4
. 3 3

1.6
5 .93

1 . 7
2 . 2 9

1 . 5
- e . ‘ i

1 . 4
- 7 . 1 2

1 . 4  
• 61

1 . 5
3 .C 3

1978 1979 1980 1981 19o3 1985

1 9 2 9 . 6
.C7

1 9 2 6 . 8
- . 1 4

1 9 1 8 . 8
- . 4 2

19C3.6
- . 7 9

1 6 6 5 . C 
- 1 . 1 7

1 8 1 6 . 2
- 1 . 2 9

1 1 6 5 . 3  
• 7C

1 1 7 3 . 1
. 6 ?

118C. 3
.61

1 1 b ? . 4
.  6C

1 1 9 b . 9 
. 44

1 2 1 0 . 7
.5 1

4 5 9 . 9
. 8 5

4 6 2 . 1
.  5C

4 6 2 . 3
.04

4 5 9 . 4
- . 6 3

4 4 8 . 5  
-1 . 43

4 3 3 . 5
- 1 . 6 7

1 8 6 .  C 
. 5 5

1&7.C
.5 2

1 8 8 .2
. 6 6

1 8 9 . 9
.68

1 9 5 . 9  
1 . 68

2 0 0 . 7
i . i s

1 5 . 8
1 . 3 4

1 6 .  C 
1 .1C

16 . 1
. 7 5

1 6 . 2  
.6  5

1 6 . 1
- . 4 2

1 6 . 3
. 4 5

1 5 7 3 . 0
2 . 9 ?

1 6 3 3 . 1
3 . 8  2

1 6 8 9 . 8
3 . 4 7

1 7 4 8 . 6
3 . 4 8

1 8 3 3 . 0  
2 . 1 C

1 9 1 1 . 4
2 . ?0

.0
.CC .CC

.0
.CO

.C
.CC

.C
.CC . 0 0

2 1 9 . 4  
7 . 8  2

2 3 6 . 3
7.7C

2 5 3 . 8
7 . 3 9

2 7 1 . 3
6 .9C

3 0 6 . 6
6 . 1 1

344 . 5  
5 . 8 2

3 2 6 . 5
1 1 . 9 3

3 7 5 . 8
1 1 . 6 9

4 U . 4  
1 1 . 3 4

4 6 4 . 4  
1C.  98

5 6 5 . 8
1 0 . 1 6

6 8 5 . 3  
1C.  02

572 .5  
1 . 46

582 .1 
1 . 6 8 ” U l

6 0 6 . 3
2 . 2 2

6 3 7 . 5
2 . 5 9

6 6 7 . 4
2 . 2 0

13 .2
- 4 . 8 7

1 2 . 3
- 6 . 3 2

1 1 . 3
- 8 . 1 9

11 .5  
1 . 5 5

8 . 8
- 1 3 . 9 8

8 . 0
- 4 . 6 8

6 2 2 . 3
- . 6 6

6 1 9 . 9
- . 3 9

6 1 9 . 4
-  .C8

6 2 1 . 4
.2 3

6 3 3 . 3  
1 . t i

6 4 0 . 5
.4 1

1C.5 
5 . 7 4

1 1 . 1
5 . 5 9

1 1 . 7
5 . 4 0

1 2 . 3
5 . 5 7

1 3 . 5
4 . 6 C

1 4 . 9
5 . 0 3

1 0 6 2 . 6
2 . 8 5

1 0 8 9 . 9
2 . 5 6

1 1 1 5 . 1
2 . 3 2

1 1 3 5 . 1
1 . 7 9

1 1 7 1 . 5  
1 . ?3

2 6 . 8
6.2C \ \ l \

4 3 . 4
5 . 1 8

4 7 . 6  
4 . SC V a I

8 1 . 2
6 . 2 3

8 4 . 4
3 . 9 5

8 8 . 9
5 . 3 3

9 1 . 3  
2 . 1 2

9 7 . 6  
1 . 6 2

1 0 3 . 1
1 . 4 7

1 2 4 . 1
5 6 . 6 7

1 6 4 . 3
3 2 . 3 6

19e .4 
2 0 . 7 9

2 1 5 . 7
£ . 7 1

2 0 2 . 5
- 3 . 9 7

2 2 5 . 2
6 . 8 4

- 1 . 2 ? - 1 . 2 ? - 1 . f i
.7

- 1 . 4 8
.7

-1 . 8 5 - l . r f

5 . 3
1 4 . 1 6 1 2 . 2 ^

6 . 6
1 0 . 3 7

7.C
6 . 7 9

7 . 4
2 . C1 » ! » *

8 2 . 6
. 3 3

8 2 . 9  
• 3C

8 3 . 1
. 2 7

8 3 . 2
. 1 6

8 3 . 3
.01

8 3 . 5
. 1 8

1 . 5
3 . 1 4

1 . 6
2 . 5 £

1 . 6
1 . 9 1

1 . 6
• 59

1 . 6
- 1 . 3 8

1 . 6
. 6 7
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1 *N» F*l*K *U*K JAPANl JL POCEL

TAfaLt 8 - 7<CCMJNUl£) : fOMCASI Of CUIPLI ( I K  U7l i  b l l L lOh YEN)

1C-NC1 UILt U7U 1971 Hii 1 9 7.1 1974 1975 1976 1977 1978 1979 19tO 1961 1983 1985

NA1URAL CAS 17.2 18.2 5 .13 1S.9 * . £4 21.37 .23 21.? - .3C 2C.9-1.<4 22.15.86 23.8>.41 2 5.5 7.40 27.36.93 29.0
6.45

3C.65.41 33.34.22 37.C 5.53
23Lift STOKE SAKO GRAVEL 674.9 75? .C 11.5d kLi.t17.2110C5.212.»Jf 1139.53.421C46 .6.591157.71C.361356.9 17.2C1595.C 17.551852.516.142120.614.472368.5 11.<92753.47.263364.511.66
*4SALT CRUDE .0IOC.CO .C.CC .;S .C.CO .c8 .c£ .0.CO .C.CC .C.OC .0.CO .C.CO .C.00 .C.00
25NOK-KETAL1C MINERALS 25.7 4 .C -c4.il 4.25 .te 4.31.74 4 * C *8.33 3.6 -It.19 3.5-1.12 3.73.90 3.84.C4 3.9 2.8 £ 4.01.54 4 .C -.65 -4 .C2 3.6-.80
26CAKCASSES 576.2 6 "4 .9 4.97 621 .2 2 .26 67C.3 7. *2 <77.7 1 .1C684.0.92 710.6 3.£9 740.14.15

77C.7
4.13 801 .< 4.01 831.83.77 861 .C 3.51 915.92.95 968.22.62

2?HEAT PRODICT 159.0 164 .8 16.24 191.6 ; .ft 216.011.45 22 7.1 8.75 243.62.75 259.26.40 278.67.48
3CC.47.62

323.97.82 34fc .4 7.56 372.8 7.Cl 423.46.27 473.05.67
26DAIRY PRCCUC1 541.0 liiri 6f !:J-HW tlili 7i U l ' t i l l 7l U l •2fsS ' i U l * t l i l 10i!«i
2*vEtttable i  n u l l preser 2 34.1 249.46.54 *f!s?295.55.C9 ! \ ‘ c I 312.64.67 326.14.96 343.e 4.77 359.14.44 373.54.01 306 .3 3.44 409.72.71 428.8 2.28
20SEA FCOD FA C SC KWEO A35.7 #62.33.13 8 9 4.3 2 .72 961.57.i1UO 9. t  5.C11C15.̂ 1059.14.3411CG.6 4.671158.94.541208.64.291256.33.941299 ,4 3.431382 .3 2.<1’itii
21GRAIN HILL FACDUCTS 1754.3’’J!??* T . t l

245C.17.212523.12.982695.26.822681.96.933072.6<.<13265.96.29346G.25.953650.15.494047.C 5.134460.55.00
32BAkERV PRCDLCTS 614.7 ’s‘il 10*h51li!iS ’’lit? " K i l ,2l!it U 1W  ,siirt " i U l

1573.34.16
23REFINED SIGAfc 34C.1 296.3-12.67 2H.5 -9 .15 2 £ i .3 4.77 *6fc . 7 -4.82 2d .2 4.<2 267.92.38 294.92.46 3S!?5 35?5°a3?*;3 t .<2 3?!«l 351.72.21
34OThER FCOD PREPARED 13E6.71492.4 

7.<2
15W.1 < .961715.29.97

1*65.5 6 .2£I9QQ.41.£72010.55.792134.56.17
22(4.e < . 1C2399. C 

5.92
2534.8
5.66

2667.9 5. <5
2943.4 
4 .66

3227.74.74
35PREPARED FEEDS FOR AN 1 HA511.4 5< i .9 t.cl t lU \ iS’il ‘fcri 698.97.14 746 .4 7.C9 ai!iJ 857. J 6.91 VI2 .2 6.53 972 .6 6.501C7t.44.971190.05.0C
36ALC0HCL1C fa E V E RAGE S 1354.11446.8 6.!4 165!ci ’‘”?S1735.54.731769.03.C81£56.3 3 .t 71948.24.642054.fc 5.47"SW23C4.06.C72557.6 5.11

2828.75.26
27SOFT DRINK 295.4 3:? .6 9.55 «!»( 395.6 1C.43 411. Q3.9C 434.2i.c5 453.7

4.49
480.85.97 516.47.4C 559.C 6.2 5 ‘i!;i 762.17.22 870.26.90

36 TOEACCO L16.2 627 .6 
1.4C

C7C.fi5**2 912.14.75
£94.4
-1.95 951.36.37 974.1 2. 401C05.O3.171C47.94.271099.44.911156.15.161219.55.481336 .1 

4 .SC
1461.7 4.62

39 SI IK REELING I NASTE S1L 181.0 1L7 «l . U ! V . t i 'f'.ii Miii 2l \ l l
273.57.59

294.27.59 315.97.35 338.0 7.Cl 36C.26.57 40 5.6 5.95
453.95.53

40CO 11 ON SPINKING 222.9 244.4
4.94 2U*5 264.76.72 -rjsi h i 3*3.tf 322 .1 6.18 342.7

6.4C
364.36.3C386.6

6.12
413.36.91 462.55.69 529 .4 7.66

41 MOCLEN & kORSlED YARN 212.5 2 33 .9 1C.C4 24 i,9 <.C1 27C.1 £. 94 216.9 -19.6 9 ’Jill sKii Jl!ii si!»l 3l6.Sl 382.77.46 424.95.27 484.46.54
42LUEN YARN 22.0 21 .4 -2.48 11 .6 5.45 23.41.55 22.C -5.76 -12 ta 22.45.C9 23.55.CC 24.74.81 JS.2i 26.63.53 27.32.47 27.9.97

28.91.55

r



l *N* r*OR*U*f t  JAPANISE HOCLL

TA6Lt L' - 7<CCNI1MIC) : fUMCAST Of CUTPUI ( U  157* b UL !C \  TEN)

1C-NO TITLl 1S 70 1 W1 IS i i 1 5 7 J 19/4 1975 IS 76 1977 1576 1979 1980 1561 1983 1585

43 SPA* RATON YARN 74.9 - P • 2 
7.C t

S I . 5 
14.11

S6.4
7.53

9 3.2
-5 .26

57.3
4.35

1C5.8
6.76

114.3
7.59

123.6 
P . 22

133.6
8.G!

143.8
7.67

154.8
7.66

175.6
6.33

201.4
6.91

44 SYNTHETIC ML IN YARN 343.3 4 27.5 
?4.5!

541.7 
2 7.64

0 2 1 . 2
14.74

C4 3 . S 
2.77

6V5 .3
t . ce

jB 3 7.7 
2C.47

56S.9
15.79

1124.4
15.53

1298.5
15.52

1491.3
14.74

16V7.4
13.65

*5 SILK 1 HA TCN NEAVING *C 7 .1 451 .5
i c .e s

4SS.2 
1C.I f 1 1 ! : }

S9L . ? 
6.54

62C.C
3.62

669.5
7.59

721.6
7.76

774.9
7.4C

827.6
6.6C

879.0
6.21

928.6 
S .<4 , o n ? ce 1121.9

4.65

351.8 391 .1
- . i e

3 S1 .C 
1 .CC

3 53.9 
- .c 7

247.7
-11.74

333.8
-3.56

326.1
-1.73

323.1
-1.51

318.3
-1.45

312.5
- 1 . b !

305.5
-2.23

255 .5 
-1 .55

28C.9
-3.4C

269.2
-1.76

47 SYNTHETIC FlfclRS bCVEN 75b. 0 9 7P .5 
21.<7

i c s i  .c
1i .75

1225.1
13.16

130to.1
5.56

1353.5
3.46

1576.9
16.51

1777.3
12.71

2CC2.4 
12.66

2246.6
12.2C

2503.7
11.44

2761 .6 
1C.2C

3302.1
9.C!

3849.7
7.05

48 wOCLEN FAERICS bOVEft t F 353.3 427.5 
I .  <9

4SS.4
i<.3e 5 i ! > ! - S l i i S i ’. f l s ? ! « l 5 S i c i ‘ H i t 609.6

3.54 6 r . { ! T j ? 850.4
7.43

49 LINEN FABRICS hOVEN U . 4 15.9
-2.57

11.9 
- .54 i t s S J ! i { - l i e ? 16.3

3 .CS i ' . i S i ! r i I M2.63 lUi
18.7

.44
19.0

.88

50 YAfcN K FAER1C DYEING i F 425.0 469.1
1C.38

512.6 
S .33

551.9
7.62

*17.4 
*6.« 5

535.6
4.33

567.6
6.85

624.1
6.22

663.3
6.26

703.C 
5.56

741.8 
5 . SI

781.7
5.35

851.5 
4 . IS

922.0
3.56

51 KNITTED FABRICS 571.9 639.2
11.77

7«1.3 
15.C5

856.312.45
792.3
-7.4b

6bt .7
U . 1 7

954.7
11.93

1C75.Q-
3.47

1166.3
6.C9

1253.5 
7 . SC

1338.0
6.71

1430.3
6.5C

1588.0
5.C3

1747.C 
4.45

52 ROFESK FISHJNC NETS 76.1 21 .4 
<.56

64.2
2.47

(2.2 
S. 42 i i i i - J J i i

103.4
6.C7

110. Q 
6.4C

117.5
6.8C

125.3
6.70

132.2 
S .45

141.7
3.20

1 5 3 . 3
4 . 3 6

53 OTfrtR FlbER PRODUCTS 2 6 3 . 9 2 5 6 . 6  
1. >2

3 i s . <  
1 4 .15

3 5 6 . 2
t  milt V . t \

40 C. 6
6 . 6 3

4 2 6 . 6
6 . 4 6

4 5 1 . 8
5 . 9 1

4 7 5 . 3
5 . 1 9

4 9 8 . 8
4 . 5 5

5 2 5 . 2
2 . 7 4

5 6 9 .  R 
3 . 8 6

54 FOCTWEAR EKCEFT RUBBER n 1 5 2 . 6 1 6 3 . 5
7 . 11

17 5.6  
7 .42

1 5 6 . 6  
1 1 .  V7

2 1 1 . 5
7 . 5 5

2 1 2 . 0
. 23 ‘Z il

235 . 3  
5 . 5 2

2 5 2 . e 
5 . 6 3

2 6 5 .  C 
4 . b  5

2 7 6 . 1
4 . 1 7

2 6 5 . 1
3 . 2 6

2 9 9 . 2
2 . C 6

3U6.0
1 . 3 2

55 WEARING APPAREL 1269.2 1 4 1 1 . 1  
1 1 . CC

14 i  4 .3 
1.5C

161C.1 
1 C .41

1 7 07 .4  
6 . 0 4

1 7 1 7 . 7
.61

1 8 1 4 . 2
5 . 6 2

1 5 1 2 . 9
5 . 4 4

2 0 1 2 . 9
5 . 2 3

2 1 0 4 . 2
4 . 5 3

2 1 8 6 . 6
3 . 5 2

2 2 5 4 . 2
3 .C9

2 3 5 8 .  C 
1 . 51

2 4 3 1 . 4
1.S1

56 TE IT I iE  GARMENTS 2 * 3 . 3 296.0
1 2 . 4 1

311.6 
< .61

2 6 3 . fa 
4 . 2 3 3 S W 4 3 1 . 9

8.56
5 3 5 . 7

7 .C4 ’ P . r t ‘ i i « I ‘ 5 ! i i
57 UO(D FILLING n u . 9 17 62.1- 2 . C 2 1 9 1 4 . 3  

5 .65
214L.7

- 3 . l t
1 5 5 1 . 7

- 2 . 4 5
2 0 6 2 . 3

3.6C ” ? * . » }  " l° i l  “ 2 1 . 2 2 . ^

58 UOCDEH PRCDLC1S 4 5 4 . 6 454 .9
.  C5

5CS.7 
12 .CS

5 4 5 . 6
7 .C3

134.9
- 1 . 9 6

522.2
- 2 . l t

546.6
5.C4

591.1
7.76

632.6
7.C2

670.5
5.55

704.5
5.C7

730.7
3.71

755.7 
1 .73

811.2
3.86

59 FURNITURE bCCDEN g AETAL 1145.1 1163.1
1.57

1216 .1
1C .75

1365.4 
< .32

1237.0
-2.37

1317.0
-2.25

1378.5
5.47

14b5.4
7.76

1589.3
6.55

1683.7
5.54

1766.1
4.50

1627.2
3.45

1891.9 
1 .52

20U6.7
3.46

t o PULP 429.7 460.9 
4. 62

517.5
i i . 2 <

564.4
5.C6

155.4
-1.56 5 ” d 567.3

6.74
<34.4

8.C3
663.0

>.66
730. C 
6.85

774.6
6.10

613.0
4.56

670.7
3.25

944.2
4.1C

<1 PA FE R 967.9 10 26 . 2 
i . f  8

i n t . 4 s .56
1217.6

1.92
1205.3 

-1 .03
11V5.fi

- .78
1263.1

5.63
1352.3

7.C6
1443.5

6.78
1532.1

6.11
1615.0 

S .41
1685.4

4.36
1787.0

2.76
1917.9

3.66

62 ARTICLES CF PAPER 1 PAPE 1 1 0 . 0 1286.2
7.81

1431.6
11.62

1566.5 
1C.51

161: . v  
1.54

1637.2
1.63

1767.1
7.93

1539.4
9.7S

212S.7 
5.61

2 3 1 5 . 5
8.95

2506.7
8 . 2 4

2683.7
7.C6

2989. C
S . 52

3387.6
6.72

63 PRINTING t  FLILISN1NG 1853.0 1994 .0 
7.61

2 1 S 2 . 9  
1C. 23

2365.5
Col l J ‘ P .s S 2417.5

- . 5 C
2735.3

6 . ( 4
2 9 1 1 . 5

£ • 4 4
3 0 7 8 . C 

5 . 7 2
3231.7 

5 . CO
3 3 5 8 . 5

3 . 5 2
3541.6

2 . 4 5
3 7 6 9 . 7

3 . 3 9



U
IZ

I » W * O R « U « K  JAPANESE P O l L L

TAPLt U -  7((CM1NUEC) : FONfCAST Of OUTPUT (IK 1 S ? 0 bILLlOM

1C -NO U l L t 1?7ti 1971 15\c 1574 1974

£4 LtATNER MMFACTUKES * F £3.5 77.  8 
- t  .78

51.3 
1? .55

1C1.3 
1 2 1

91.9
-5.32

£5 LEATHER PKOHCTS EX. FOO 1C 6.0 101.9
2.79

14 2.4
3 C . £ 5 - M l i i

£6 ARTICLES CF RLbfcER 735.6 8 C4 ,9 
fc .  84

(S i  .7
11.5* T . r f

67 BAilC IN CS6AMC INtUSTRI *54.1 314.C 
£.76

351.8 
1 2 «C4

3 £ 3. 2 
C.V1

269.7
-3.53

t e 8A £ 1 C ORGANIC INDUSTRIAL 1151.5 13 53 .4 
16.55

16c*. .0 
2 i . l t

19 (  C ,  1 
1 i . t 6

<9 SYNTHETIC dyes tu f f  . 53.2 57.9 
S .  £ 3

t i .  5 
U  .35

ec, 1
16 , t9 t0M

70 bL#STlN6 FOWOER 15.V 40.2
12.12

43.4
7.54

45.9
i . c 4

47.9
4.43

71 SPIN RAYON 127.8 148.1
7.52

1 £ 5 . 2 
14.22

1 £ 2. 2 
7.57

176.7 
- 3 . CO

72 HA1ER1ALS Of SYNTHETIC F 7(2.3 991 .6 
26.75

1175 .e
i i . s e

1375.9
16.56 u i u t

73 PL/ST 1C 655.9
7r ; r > W .  s i

936,7 
1 1.69

74 CHEMICAL FEfcllRlZER .27.4
M ' . r i

2 1 1 . 5
£.b1

i9£,0
3.66

75 Ml SC ELLANEOLS BASIC CH£M 453.1 5 4 £ .5 
14.66

6C7.9
11 . u

192.3
-2.57

76 VEtETAbLE i  «MKAL OIL 25£.7 292 .« 
11.15

321.5 
5 .tC

362.5 
12 .o7

272.1
2.35

77 COAT1NGS 224.S 244 .2 
S.6C

2(4.5
16.52

311.7
5.56

202 .1 
-3.C6

7b MEC1CINE 1L23.2 12C6.5 
16. £1

12 5 i  .C 
7.14

14 5 6,1 
1 5 .H

79 01FE R CHEF1CAL PRODUCTS 727.5 T 30.0 
14. C9

664 .5 
4.16

9 7 £ . 5 
12.19

557.7
-2.13

eO PETROLEUM REFINERY PRODU 2376.7 26C1 .1 
5.44

3CC 6 .5 
l i  .£C

3351.8 
11.47

3222.3
- , e e

cl COAL PROOLC1S 6 2 1 . 0 692 . 6  
1 1 . 5 4

8CS.7 
1 £ . SC

9 C4 . 2
1 1 . o 7

£ 9 4 . c
- 1 . 1 2

t z MISCELLANEOUS ANTISEPTIC 27.2 27.4
. 4 5

2 5 . 4
7 . 4 7

2 5 .  e 
1 . 3 3

26.4 
-1 1  .26

£3 CLAY PROOLCTS FOR GU1L0I 2 2 6 . 0 2 3 5 . 0  
4 . CO

2 6 2 . 1  
1 1 . s i

2 7 5 . 4
6 . 2 0

< 62 .5
- 6 . C 2

£4 GLASSWARE 4 75 . 5 5 1 3 . 0
? . e e

6C2 . 3  
I f  .4C

6 5 C . 0
1 2 . 6 2

7 0 6 . 5
2 . 3 9

YEN)

1575 1576 1977 1978 1979 I 9 6 0 1581 1963 1985

54 .4
2 . 7 3

I C C . 7 
6 . 6 9

1C 5 .  2 
4 , 5 7

1C5. 6 
4 , 2 6

1 1 3 , 5
3 , 7 2

1 1 7 , 5
3 . 1 6

1 2 0 , 7
2 , 7 4

1 2 3 . 2
. 8 2

1 2 4 . 9
.01

JiM TiS 1 9 9 , J 
4 . 6 2 2r .a

2 1 6 , 7
S.C4

22 2 .7 
1 ,CC M’.it

»U i 'IUI 1 CCS .6  
7 , { 3 10JH11 1 5 7 . C 

6 . 5 2 ’Mid H ! ! l i  1 w * » i
1 3 6 0 . 8

2 . 7 5

3 6 1 . 7
- 2 , 1 5

3 5 0 . Q 
7 . £ 2

4 2 2 ,1
8 , 2 2

4 5 6 , 5
( . 1 5

4 9 1 . 2
7 , 6 1

5 2 5 , 6
7 . 0 0

556 ,7  
5 , 5 2

6 1 0 , 1
4 . 6 3

6 7 5 . 7
4 . ? 5

2CV2.0
4 . 5 4

2 4 5 7 , 6
1 7 , 4 8

2 ( 6 5 . 1
16 . 56

3 3 3 5 . 5
1 6 . 4 2

3 8 6 5 , 5
15 .5C

4 4 6 0 . 0
1 5 .3 7

5 0 9 6 , 8
1 4 , 2 6

6 5 2 7 . 7
1 3 . 1 5

6 4 5 0 . 1
1 3 . 0 5

it!H Will \lc.ii U!ii 1 5 8 , 3
1 4 , 5 5

1 8 0 .5  
1 4 . CO fSJlJ HSri 3 2 6 , 6

1 1 . 2 3

i !i» 5 4 , 7
9 , 6 9

61 .4 
1 2 ,2 3 iS!si 77*{ 12 .  It >5!}3 ,IUI Hhl Wt?

1 7 5 . 0
- . 5 4

1 8 4 , 0
5 , 1 6

1 9 2 , 2
4 , 4 4

2 C1 . 2
4 .6E

21 0 . 3  
4 . 4 5

2 1 6 . 9
4 . C9

2 2 7 , 1
3 , 7 8

2 4 1 . 6  
3 . CO*r.j»

1 5 1 5 . 0
6 . 7 2

2C9C.4
1 5 , 5 6

2 4 2 5 . 2  
1 6 . C2

2 6 0 8 , C 
1 5 , 7 5 M"i! 3 6 5 9 . 3

1 4 . 4 1
4 7 6 3 , 3

1 3 . 2 6
6 0 0 4 . 1

1 1 . 0 4

93£.ci 1 0 2 , 4
1 0 . 2 8

1 1 4 1! .3 
1 1 , 2 3

1 2 7 0 , 6  
1C .6 4

1 3 9 5 , 5
9 , 6 3 "I3, ii 1 6 4 1 . C 

7 . 7 3
1 8 4 8 . 7

6 .CC
2 1 1 0 . 7

6 , 6 2

2 9 9 . 9
.63

3 1 0 . 7
3 . 6 0

3 2 2 , 6  
3 .  £9 5J‘t! ’i'.tt Mlrt 5?!s! IV. rt

5 t 4 . 8
- 1 . 2 6

6 3 6 , 2
5 . 1 3

7G9.6
1 1 , 1 5

7 8 8 , G 
1 1 . C4

8 6 8 , 1
1 0 , 1 7

9 4 6 . 4
9 . 2 6

102C.1
7 . 5 6

1 1 3 2 , 5
5 . 2 2

1 2 9 2 . 4
6 , 6 1

391 .e 
5 . 2 9

4 2 b ,  4 
5 , 3 7

4 6 5 . 6  
9 ,6C

5 1 4 .  5 
5 .5E

5 6 2 . 3  
9 . 2  £

6 1 2 . 5
8 . 5 2

6 6 4 . 3
£ . 4 6

7 6 5 . 5
7 . 4 4

6 9 4 , 8
7 , 7 4

2 9 2 . C 
- 3 . 2 4

3 1 6 . 5  
t  . 37

357 ,7  
13 ,C2

4C2. 2
1 2 . 4 4

445 . 5  
1 0 . 6£

48£ .8 
9 . 6 1

523 ,1 
7 .C2

5 6 4 . C 
3 . 5 2

6 3 7 . 7
7 . 1 0

I S i S . J
6 . 1 ?

I 6 2 t . f i
5 . 8 2

1 7 2 6 . 6
6 . 1 3

184C. 2
6 . 4 5

1 9 5 8 . 4
6 . 4 2

2 0 7 6 . 4
6 . 1 2

22C4.4
6 .C6

243 £ ,7  
4 . 93

2 6 8 5 . 4
4 . 9 4

9b5 .6  
< . 5 1

1 0 5 4 . 7
7.C2

1 1 3 5 , 8
7 , 6 9

1 2 2 9 , 2
8 , 2 2

1 3 2 9 , 2
6 . 1 4

1 4 3 3 . 5
7 . 8 5

1 5 3 9 . 1
7 . 2 7

1736 .5 
6 . 1 5

1 9 6 1 . 4
6 . 5 2

3 3 5 t , 6
1.C9

3 6 7 7 , 4
5 . 4 9

4 1 1 9 . 8  
1 2 , C3

4 6 1 8 , 2  
12 ,1C

5 1 4 5 . 3  
11 . 4 1

5 6 9 1 . 8  
1 0 . 6 2

6 2 1 1 . 5
5 . 1 3

7 1 1 6 . 1
6 * 8 6

6 4 C6 . 6
6 , 9 6

8 3 5 . r
- c . 1 5

9 4 9 . 0
1 3 . 11

1 1 2 0 . 4  
1 6 .  C6

1 3 C9 . 9
1 6 . 5 1 ’Hill 1 7 0 6 . 7

1 3 . 3 6
1 6 7 8 . 5

5 . 5 4 *‘HiS
2 2 . B 

- 1 3 . £ 3
2 2 . 4

- 1 . 6 3
2 4 . 3
8 . 6 e 6 . 6 ? i! i!sl 2 9 . C

•  0 iO4iti
2 4 3 ,  a 
- 7 . 1 2

2 5 0 . 8  
2 . ( 4

2 7 6 . 1  
1C.1C

3C3 .8  
1C.C3

3 2 8 . 6
8 . 1 4

3 4 6 . 6
6 . 1 7

3 6 0 . 6
3 . 3 6

3 5 7 , 5
- . 9 9

3 7 3 . 2
3 . 3 6

7 3 1 . 4
3 . 5 2

8 1 5 . 2
1 1 . 4 6

5 3 6 . 7  
1 4 .  tC

1 0 7 6 . C 
1 4 . 6 6

1 2 2 7 . 3  
1 4 .  CC

1 3 6 6 . 7
1 3 . 1 5

1 5 4 7 . 7  
1 1 .  45

1 6 4 0 . 9
8 . 7 6

2 2 5 6 . 2
1 1 . 3 6

?
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1

JAPANtSk HOUL

l A b l i  B -  7(CCKl lNl(D) : IOMIASI OF CUlFul (IK 1 S fcULJCK TEN)

I C -NO U U t 1570 1971 1 S7J 1V,’ < 1V 7 5 1576 1577 157® 1979 1980 1581 1962 1985

*5 PG IT 11) V 2 t t . 2 27? .4 
4.5P

31 i . t  
1C .48

325.7 
1C.44

241. t
. t c

222 .1 
-2.53

3T3.2 
t  .C4

285.7
10.23

42C.2 
1C.42

471 .2 
9.45

511.3
8.31

542 .C 
6.4C

58 5.4 
3 .4 !

647.9
5.70

kb CEPENT < * 2 . 2 449.2
1.5?

4S< ,7 
11. C2

5 2i .9 
t .  c4 - 4 ^ 7

473.7
-0.26 * K i l

55C.4
10.41 « i i S

659.5
8.66 ’ l h  1 ? ‘ ! l i

758.5
4.66

fc7 OltENNCN-PE 1ALL1C NINE NA W71.6 13 29 .4 
5.?3

15 11 , 2 
I J . iC

16 5£.9 
5.*7

15 Jc . 2 
-5.C2 M i ! r t

I f  35.3 
13.26

2086.4
12.43

2229.2
11.64

2555.1
9.70

2726.C 
6. (5

2865.3 
1 .94

3169.0
6.95

fc8 P i t  1 NON 1244.9 1412 .4 
1C. JC

1 71 < .4
15.7C

1E5C.2 
1C .12

113 9.7 
*2 .< 7

1dt5.5
-5.47

1847.1 
1C.51

2148.8 
1 c .23

2474.3
15.15

2800.7
13.15

3118.3
11.34

3359.6
7.74

3584.8
2.53

4043.8
6.69

fc9 INCH K STEEL SCRAPS 5t.6 29.S 
-25.59 AUl 47.4

t . c 9
44.9

>5.14
36.2

-14.56
41.5
P-SC

46.6
12.52

*1.8
i i . c e

56.6
9.31

6G.8
7.42

6 ! .  2 
3.85

62.5
- .8 3

64.9
1.61

50 FE fcROALL CIS ( C5.7
H i t t

207.6
-1.15 H ! i !

369.9
16.76

427.7
1! .63

486.8 
13. b t

545.7
12.09

552.5
8.65

646.2
4.05 M ’.sS

51 STktL 1NGCT 2453.1 2578. t 
5.12

2ES2.5
i ; . * c 31 ?

257C.C
-4.56 - W i ?

2844.1
7.73

3199.1 
12 .48

3565.5
11.4}

3913.7
9.75 " V . t l

4432.7 
4.  tC

4495,2
.36 * ' ! ! « ?

52 HOI-ROLLED FLATESt SHEET 3527.1 3766.9
6.5C

42c 2 .5 
12.7!

46 7( .0 
5.1S

4142.5 
-2.E ?

4112.8
-5.48

4486.1
5.C7

5C56.3 
13. tC

5742.2
12.67

6378.2
11.08

6982.0
9.47

7420.2 
6.  (8

7759.6 
1 .51

6471.4
4.68

53 STEEL PIPE S TUBE 556.4 5^4 .5 
5.C6

6S5.1 
12. L I

7 2 C. 2 
11.48

726.?
- .55

665. !
-7.84

752.8
12.48

861.4
14.43

571.1
12.73

1083.7 
11.6C

1194.9
10.25

1284.3
7.48

1389.9 
3 .75

1534.0
4.46

54 COLD-ROLLED K CCA1E0 STE 1785.5 189C.9
5.67

2114.8 
11. *4

i275.5
7.78

2183.0
•4.23

1990-0
- a . u

2154.2
e .25

2426.7
12.65

27C8.0
11.55

297 8.5 
1(1.OC

3231.7
8.49 “ s ! ; ?

3811.5
4.28

55 CAST t  F 0R6E IRON 141C.6 154F .7 
5.75

1 7 7 c . 1 
14.43

1542.5
5.67 " . t t t  ' - w . i i

1733.2
6.43

2100.8
<1.(1

2547.3 
21. 25

2991.5
17.45

3417.5
14.22 ’ T » l

3865.8 
1 .15

4463.4
1 C . 2 6

56 NOMERROUS PE1AL 1K60TS 557.9 926.9
-6.12

l o t  2 .e  
1* .68

11i7.9 
4.17

1C26.1
-9.C3

501.1
- U . 1 8

956.1
6.11

1C68.4
11.75

1180.4 
1C. 48

1280.8
6.51

1366.1
6 . 8 2

1415.8
3.45

1410.8
- .44

1497.C 
3.78

57 COFPER bRASS FRODUIS 2 < 8 . 2 311.6 
4. SC

34* .7 
11.15

3t C .4 
2.37

2 2 J . 5
* 8 . 8 6

247.1
-12.59

255.5
4.21

231.9 
1C.61

264.8
5.53

393.7
7.91

417.4 
6 . Cl

427.6
2.51

414.2 
-1 .98

426.6
2.26

56 ALLMNUP EXTRUDED PRODUC (55.4 2 £4 .1 
11.25

24< . 8  
21 . C5

352.2 
1 2 .  08 - ( ^ 5 5 H * r i

5C5.0
18.77

596.6
18.14

693.5
16.24

793.7
14.44

881.3
i i . c s

1005.3 
6 .  !6 M H r t

59 01 UK NONFERRCUS PETAL P 445.6 499,5
1T.C9

572,3
U . J S ‘ ) ! i ! Hill ! i 5 { ? ‘ t i l t « ! « ? l l i r t H i « l U  l i t * l ! i l  ’ " i i t  " i l l !

ICO STRUCTURAL PE1AL PRODUCT 21E3.8 2243.0
2.71

26i4.C 
14 .22

<9 E 2.5 
12.38

2524.2 
-1 .95

2745.1
-4.62

3 0 e 3 . 7  
1C.56

3605.C 
17.C!

42C0.5
16.25

4796.6
14.15

5372.8 
1 2 . C l

5541 .6 
8 . 7 2

6375.5 
3 .?5

7430.3
9.41

1C1 OHEI) HETAL PRODUCTS 16C0.8 1699.1
6.14

19< S .4 
1! .51

(065.4
5.08

152s;.5 
-6.2b

1825.2
-5.28

1933.4
8.C8

2 2 1 5 . 5  
1 1 . 7C

2428.7
5.62

2633.5
8 .4 !

2624.0
7.23

2959.4
4.75

3 0 5 5 . 5  
1 . 3 5

3321.2
4.95

1C2 POkER GENERATING PACH1HA 663.9 10C2.5
12.42

1C72.9
7.1!

1 1 J 6 . 4
l . t ,  2

U7C.9
-5.76 -5.58

1 0 C 9 . 6
4.26 ’ H ’ r f 'w.n 1406.1

1 0 . 9 2
1542.6

9.71
1630.6

5 . 7 0
1661.4

.45
1799.1

4.97

1C3 HA(HIKE T COL S PETALhORKl 5Cc .7 742 .8 
-15.26

f 12.8 
14.54

9 4 5 . 9  
1 C . 7 9

7 4 4 . 2  
- 2 1 . 3 3

3 75  . 7  
- 4 V . 5 1

3 1 9 . 9
- 1 4 . 8 6

5 9 5 .  C 
8 5 . 5 9
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-2.13
2 6 5 9 . 3

- 2 . 4 4

151 01HN PUBLIC ItKVlCtS 5 f  1.2 6C5 .5 
7 .faV

t S i  .4 
1 4 . 1 7

7 t e . 2
1C.V4

141.5
-3 .48

793 .C 
6 . 9 5

£58 .0 
f  . 19

9 2 9 . 2
t . 3 C

10CC.  
7 .<

1 0 6 9 . 1
6.86

1 1 3 3 . 8
6 . 0 5

1 1 9 9 . 6
5.£C ” V . } \  M K i i

152 SERVICE FCN tLSlhESS IMT 2 2 9 3 . 8 24C6 .5  
4 . 9 1

26 7< .2 
1 1 . 1 3

£8 e£. 1
7 . * 5

2 <94 .3
- 2 . ; e

2733.0
‘ 2.19

2 8 6 6 . 0  
4 . 6 6

3C92.4
7.9C

3337 . 
7 . 9

3 5 7 4 . 4  
7 . C f

3792.7
6.11

3963.t 
4.11

4 1 4 7 . C 
1 .98

4459.3
4.21

153 A f l l S E P E N l 2197.8 2 3 V . 1 
6.11

2611 .3 
11.97

2797.7 • •14
2197.9

3.58
2 9 o 5 . 5

2.34
3 0 7 9 . 9  

3 . £ 5
3 2 0 5 . C 

4.C6
3 3 2 3 .2.< 3430.4

3.22
3 5 2 1 . 8

2.66
3595.4

2.C9
369C.5i  .es 3 7 7 2 . 4

1.18

154 R t  S T A U U A K l 27C1.7 2661 .5  
5 . 91

3 c i ;  . e  ; . i t 3 1 * 3 . 0
i . ce

3 2 3 3 . 7
1 . 5 *

3 3 5 4 . C 
3 . 7 2

3 4 P6 .2
3 . 9 4 i l lUl 3 7 * 4 .

3 . 9
3 9 0 9 . 33.84 * ° l ^ i 42C3 .9 

3 . ( 9
4 4 9 4 . 8

3.29

155 01 t-E R PERSONAL SERVICES 3213 .1 3 4 6 8 . 8  
5 . 3C

3 74 !  .5 
7 . 9 3

4 1 2 9 * 4  
1 . 9 6

4 1 4 3 . 5
. 34

4 3 6 0 . 0
5 . 2 3

4 6 3 9 . C 
6.4C

4926.
6 . 1

5 2 0 4 .t 
5 . 6 <

5 4 6 V . 2 
5 .C 8

5 6 9 8 . 5
4 . 1 9

6071.2
3 . C3

6 5 1 8 . 4
3 . 8 1

156 NO 1 CLASSIFIED 35C9 .6 3 7 2 6 . 0
6 . 1 7

4 1 M . 4  
1 1 . SC

44 c 4 . 4
7 .5 5

4 4 3 6 .  E 
- 1 . C 6

4 4 2 8 . C 
- . i C

4 7 3 7 . 5
6 . 9 9

5 1 5 4 . 0
£ . 7 9

56C0 .e.e 6 0 5 0 . 7
B.CS

6492.0
7 . 2 9

6 8 7 4 . 4
S . f f

7437.6
3 . 1 2

8 2 4 2 . 2
5 . 5 2
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j * K * F « ( * R * U « n  J p r A M S l  MOILL

TAHLl  b -  t  : I l l t-ECAST 0 f NOMNAL W AG t  PER »CLR

NO H U E 1570 1 971 1552 15 73 1574 1575 1576 1977 157P 19 75 1980 1981 1 9 8 ! 1985

1 A Gt l CL ’L I U «  ,  FORESTRY AN 322 .5 I  V6 .V 
1 9 .  J 5 I f ‘. * 4

4 7C.C 
7 .14

;c 7 . t  
7 .87

5 4 5 . 2  
7 .  i  2

5 7 9 . 8
t . l t

<18 .2  
6 .  <2

6 6 5 . 7
1.(1

7 2 1 . 5
8 . 4 !

7 8 7 . 5
9 .C8

P62 .4  
5 . 5 2

1C43 .5
1 0 . 1 6

1 2 7 7 . 9  
1C.87

2 H1K1N6 41C.6 4 V 9 . 0
1 1 . 7 8

5 : t  .3 
1 2 .35

5 8 5 . 7
1 2 . 5 7

< 63 .2  
12 . 24

7 4 3 . 4  
1 2 . C9

e?j. 7 
1 1 . 4 6

5 3 0 . 4  1 0 4 9 . 1  
1 2 . < 8  1 2 . 7 6

1 1 8 1 . 3
1 2 . 5 5

1 3 2 6 . 5
1 2 . 2 9

1485 .6 
1 2 . CC

i e 4  5 . 6  
11 . 27

2 2 7 9 . 5
1 1 . 1 7

3 FOCDS AND TCEACCO 342 . 2
H ! i l

4 4 1 .8 
1 4 .  £1 5C1 . 4  

1 < .« 2 12 .48
7 7 8 . 3
1 7 .34

882 . 
1 3 . 3

5 8 3 . 8
1 1 . 5 1

1 0 9 3 . C 
1 1 . 0 5

1 2 1 5 . 8
1 1 . 2 4

1 3 5 5 . 5
1 1 . 5 2

1 7 1 8 . 5  
1 3 . C2

2 1 5 3 . 9  
1 2 .  65

4 T I H I L E 2<2 .5 3CJ .5  
1 5 .  t l

3 M . i  
18 .58

4 12 .9  
1 5 . 0 4

4 7 9 .8
15 . 93

547 .1 
1 4 . C2

64C. 2  
1 7 .  C1

742 .  
15 . 5

8 4 7 . 5
1 4 . 1 5

9 6 7 . 4
1 4 . 1 6 MEd MSisi M K « I

2 2 1 4 . 2
1 4 . 9 5

5 PULP AND FAPER 282.1 3 9 9 . 3
4 . 51

4 i . ‘  .4 
14 .75

5C4 . 9  
1C.15

K 9 . 2
12 .72

6 3 7 .  C 
1 1 . 5 2

7C6. 4 
1C.89

7 8 4 .  
1 1 . C

8(18. £ 
1C.77

9 6 0 . 4
1 0 . 5 5

1 0 5 9 . 9
1 0 . 3 6

1 1 6 7 . 9  
1C . 15

1 42C .4
1 0 . 2 6

1 7 2 3 . 4
1 0 . 0 2

6 C Ht MC A L FRCCLCTS 4E5.5 5 7 2 . 0  
1 6 . ( 5

t t t  .C 
1 < .45

7 7 2 . 9  
K . i C a:i i ’K'jJMRrf 1 4 2 1 .

1 6 . 4 M”;l 1 9 3 2 . C 
1 6 . 5 5

2 2 5 1 . 8  
1 6 .  55

2 6 2 3 , 3
1 6 . 5 0

3 5 5 3 . 4
1 6 . 3 4

7 Pk i n  A I) v f t  I  At  S 5C1.8 5?8 .7 
1 7 . ! j

6 t  2 ,4  
1< . * ?

7 7 5 . 6  
1 4 .  08 Hist nw 1 0 7 1 . 5

8 . 5 9
1 2 2 4 .

1 4 . 3
1 4 1 9 . 5  

1 5 .  5C ’tt'd M!!«*2Ut«l *8!»?Mild
8 NE1AL PRODUCTS 3 * 5 . 1 4 7 7 . 3

2 5 . 3 1
5 11 .2 

t . M
5 5 4 . 6
1 5 . 1 9

< 67 . 9
12 . 32

7 4 0 . 9  
1C.53

8 1 4 . 6
9 . 9 6

5 2 1 .
1 3 . 1

1 0 5 2 . 7
1 4 . 21

1 1 9 9 . C 
1 3 . 8 9

1 3 6 2 . 3
1 3 . 6 2

1 5 4 2 . 5
1 3 . 2 3

1 9 4 2 . 1  
11 . 83

2 4 2 8 . 9
1 2 . 0 4

9 NO A E t E C H H A l  PACf l NERf 4 1 8 .2 4 7 7 . <  
1 4 . 1 5

541 .3 
1 2 . 1 4

6C7 . 5
1 2 . 4 4

t M . C  
12.1C

7 t i  .  1 
1 1 . 5 1

8 5 0 . 5
1 1 . 6 0

5 4 9 . 2  1 0 5 5 . 6  
1 1 . 6 0  11 .  <3

1 1 8 2 . 7  
11 . 6 2

1 3 2 0 . 5
1 1 . 6 5

1 4 7 5 . 5
1 1 . 7 4

184 8 . 1  
11 . 9 9

2 3 2 2 . 1
1 2 . 1 2

0 ELECTRICAL PACt l lNERI 3 5 4 . 0 425 .7  
2 0 . 2 6

4 5 5 . 4
1 7 . 2 2

5 t t . C  
1 7 .74

< 91 .8
1 7 .64

B16.C
1 7 . 5 6

9 6 3 . 2  
1 8 . C4

1144 . 1
1 6 . MRil 1 6 4 0 . *  

1 9 . 7 ^
1 9 7 3 . 9

2 0 . 3 2
2 3 7 5 . 9  

P C . 27
3 4 7 1 . 4

2 0 . 8 7
5 1 1 “ .  6 

2 1 . 5 3

1 TfiANSPORTAT ICN EQUIPMENT 4 2C.0 557 , 9  
2 8 . ( 2

622 .1 
14 . 11 ll'si km 8 4 7 . 6

7 . 2 6 •ltd Mint 1 2 5 3 . C 
1 1 . 3 2 ” i!e?1 5 4 9 . 1

1 1 . 3 2
1 8 6 7 . 5

9 . 2 2
2 2 3 0 . 9

9 . 5 3

2 HISCELLAECUS PANUfACTUR1 3 4 1 . 4 4 04 .3 
1 ? . 4 1

442 .6 
5 . ! C

5 1 2 . 1
1 5 . 5 2

V. 5 . 1  
8 . 9 5

6 2 5 . 3
1 1 . 8 4

6 8 3 . 4
5 .3C

7 6 8 .
12.51

8 5 3 . 6  
1 1 . CJ

9 5 7 . 1
1 2 . 1 !

1 0 6 2 . 3
1 1 . 0 0

1 1 8 6 . C 
1 1 . < 4

1 4 6 1 . 7  
11 . 14

1 8 0 5 . 3  
1 1 .  $7t COKSTRUCTi o n 3 <0 .4 416 .9 

1 5 . <5
4 11 .8
12 .43

5 1 5 . e 
1C.03

1 6 1. 3
e . e 2

6 L 6 . 9
0 . 1 4

6 5 4 . 1
7 . 7 7

7 0 3 . 7  7 5 7 . 7  
7 . 5 8  7 . < 5

8 1 5 . 8
7 . 6 7

8 7 b . 1 
7 . 6 3

9 4 4 . 8  
7 .  <C

1 0 9 3 . 4
7 . 5 6

1 2 6 4 . 8
7 . 5 6

4 ELE CTR IC ITY ,  CAS AKD NAT 6C6. 0 721 .b 
1 5 . 1 2

75 2 .1 
5 . t 7

8 8 4 . 4  
1 1 . 7 6

t { . , j  i c ; . ' ; ”f!iS "till ulh\ MKil ’T.jJ wi’ri
5 WMCLE SALE AND RETAIL TR 2<5 .7 436 .0 

1 7 . <4
45*. .1 
12 . §<

5 5 6 . 0  
1 2 . 2 8 NSrt iilti tt'tl H!d ’ttii* MKil MHil ’IKil

6 REAL ESTATE 5 4 4. 8 5 f  5 . 3 
7 . 4 3

6<2. fc
1 2 . 24

7 1 1 . 2
7 .31

7 7 5. 2
9 . 5 5

8 4 1 . 3
7 . 5 7

9 1 2 . 7
8 . 4 9

5 8 5 . 9  1 0 7 0 . 4  
8 . C 2  8 . 5 7

1 1 6 0 . 2
8 . 3 8

1 2 5 8 . 2
8 . 4 5

1 3 6 3 . 8
8 . 2 9

1 6 0 2 . 7
8 . 3 8

1 8 8 3 . 2
8 . 4 2

7 TRANSPORT AND COHfl lNICAT 4 4 2 . 7 5 1 6 . 5
1 6 . 6 7

5 7 * . 7
1 1 .28

64 C. 4
1 1 . 4 3

71C.7
10 . 98

7 U . 5
1 L . 6 7

8 6 9 . 2  
1C.51

5 5 9 . ’
1 C . ! l

1CCC.2 
1C.52

1 1 7 0 . 6
1 0 . 4 2

1 2 92 .1
1 0 . 3 8

1 4 2 5 . 6  
1C . 3 3

1 7 3 4 . 9
1 0 . 2 5

2 1 0 7 . 3
1 0 . 1 9

8 FlKANCE AKD IK SURAKCE 5 1 1 .  5 611 .C 
1 9 . 4 5

6 7 < .4  
1C.71

7 S 1 , 9  
1 1 .  i «

1 3 8 . 6
1 1 .53 ! f r l ’Sitil •mu M”ii ’tiiii ’Hid ’lllit *U!rt Mliil

9 Ot tER SERVICES 3 4 3 .  5 3 8 6 . 3
1 2 . 4 4

4*2  .4 
1 1 . 53

48 2 . 7  
1 1 . 6 3

5 3 9 . 5
1 1 .78

6 0 2 . 5
1 1 . 7 5

6 7 2 . 8
1 1 . 5 9

7 5 1 . 0  e 3 9 . 5  
1 1 . 6 3  1 1 . 7 8

9 3 9 . 4
1 1 . 8 5

1 0 5 2 . 0
1 1 . 9 8

1 1 7 8 . 7  
1 2 .  CS

1 4 8 1 . 8
1 2 . 1 4

1 8 6 5 . 8  
1 2 .  25

C onstant manhours per eaployee a re  assumed to  c a lc u la te  nom inal wage fo r  sec to rs  1 and 19 because th e  model doe* no t fo re c a s t manhours per 
employee fo r  these s e c to rs . The constan t manhours a re  100 fo r  A g r ic u ltu re  and 170 fo r  O the r S e rv ice s . Theee n ia b e rs  e re  from  S t a t is t ic a l  
Year Book. 1972. pub lished by the  Japsnese Government.

r



1 « N * F  * C “ R * U » K  J A P A M S E  H’O I E L

l A b L k  8 -  9 : f  C h i  CAST O f  P R O D U C T I V I T Y  O I K  f t K  K . AKhOUR)

IC-NO H U E 19 70 1 V7 1 H i  2 19 7 3 1974 1975 1976 1977 197 e 1979 1980 1981 1963 1965

1 AbfclCCLlUNt . FORESTRY AN 5(7.0 61. 1 .6 
t .  11

6M .9
a . te

6 57.6 
4.24

(64.3 
4 . f t

711 .4 
3.96

737 .6 
3.69

76 3.3 
3.48 M W

814.7
3.25

64C.2
3.13

865 .4 
2.55

91 4.3 
2.72

961 .4 
2.49

2 HIKING :c i i .A 2' jc '  .a 
~3.2<

24(1 .L 
22.77

<661.4
t . i 9

313C.2
13.64

375< .0 
10.62

3676.3 
9 .68

4C04.7
6.93 iSiUl 4659.5

7.51
4979.1

6.86
5252.3

6.29
5895.5

5.31
6465.3

4.54

3 FOCUS AHD TC6ACC0 15*8.1 4265 .6 
5.C4

4642.1
i  . t  S

51fc2.3 
11.61

5447. 1 
5.11

581u .7 
6.67

6297.4
e.38

6661 .7 
6.96

75C5.3
9.3*

6227. J 
5.62

9022.7 5859.61186C.514213.0 
9.67 5.<2 9.31 V.57

4 TE ATILE 12C4.7 1315 .C 
.' .37

1414.2
9 . te

1524.8 
7 .06

1633.t 
7.15

1744 .6 
6.78

1871.3
7.26

1967.7
6.22

2C92.C
5.25

2195.7 
4 .V 5

2300.5
4.76

24C7 .4 
4 . 64

2 63 7. 9
4 . 6 7

2 868. 6
4.CC

5 PULP ANO FAFtf. 5223.9 5546 .3 
6 .17

e u i . 2
1C .cs

64ee. o 
t . c  7

6145.7
7.C5

7432. 4 
7 . Cl

7906.3
6.38

8335.3
5.43

872C.1
4. (2

9083.7
4.17

9436.3
3.50

9767.310503.511179.0 
3.7C 3.56 2.95

6 CHEMICAL FRCOUC1S <.573.3 4894.5
7.C2

5291 .5
t .  i5

6532.C 
6. (5

e932.1
6. 12

7321. 9
5.62

77CG.5
*.17

8066. 7
4 . 76

8 41 9. 6
4. 37

8758.6
4.C3

9393.2
3.41

9968.2
2.69

7 PR IHAf)V PETALS 7172.4 7608.1
£ . C 7

624S.1 
t  .42

£839.5
7.16

9921 .31C352.11C505.811513.912104.712675.4132 2 e .714 23 5.115 21,5.7 
5.51 4.34 S. :9 5.54 S . 13 4.71 4.27 3.52 3.37

8 HE1AL PRODUCTS 1224.1 1413 ,4 
15.46

1542 .fc 
9.15

16(2.5
9.1.6 " I ’M  ” } ' M  i 0 ? U f

2256.4
7.51

2417.1
7.12

2574.1
6 . SC

2733.4
6.19

29CC .5 
6.11

327C.7
6.22

3692.7
6.23

9 NOA ELECTRICAL MACHINERY 3*41.2 3511 .5 
15.46

396 2.3 
1 i  . 17

4296.9
£.42

4(67.6
8.63

5C7C.8
t .<4

54E4.C
e .15

583C.1
6.31

6111.6
4.(3

6358.3
4.C!

6624.9
4.19

6932.8
4.65

7676.3
5.31

83 70. 3
3.99

10 ELECTRICAL MACHINERY 2467.6 2659.1 
7. 76 2?r .c?

3172.4 
t . 4  3

3425.5
7.98

3661 .7 
7.48

3940, e 
7.C4

4203.6
6.67

4466.1
( .29 **iW 5244 .Q 

5.13
575 1 .e 

4 .55
6247.6

4.0?

11 TR AN S PORT AT ICN EQUIPMENT 3446.1 'W.\l *°5<!5‘M’.si ‘T.si “S5.ii “ i!sI ‘T.ji "¥.\i <M C,J «TOJ{E

12 M1SCELLALCUS PANUfACTURI 1597.2 17C5 .1 
6.76 iei!̂ ’T;2 2 12 l . ? 

6 .<5
2277.5 

7 . Cl
2416.9

6. 21
2577.6

6.56 "i!«? 2888.4
5.61

3041.8
5.31

32C1 .5 
5.25

352 1 .9 
4.8 3

3845.5
4.42

13 CONSTRUCTION 1728.5 1862.2
7.74 1W3 !‘11956.3

1.60
198C.6

1.14
1997.8

.47
2013.3

.78
2C28.4

.74
2042.7

.71
2055.9

.64
2067. 9

.59
2079. 0 

• 14
2099.9

.49
2119.3

.44

14 ELECTRICITY, tAS ANO MAT 4541.4 5U67.1
11.57

54 2 ,3 
7.(7

5816.5
7.25

6 i r e . 5 
6 .22

65c l . 2
t . l i

6928.3
5.61

7301.1
5.5e

76PC.C
5.15

8055.C 
4 .6 !

8428.5 
4.64

88CC.J 10284.9
3.73

15 WHCLE SALE ANO RETAIL TR t36.5 702 .6 
1C.3A

761.6
t  . t e

83C.2
6.43

197.2 
P .CC

96t .8 
7.97

1044.2
7.79

1122.7
7.51

12T3.6
7.22

1287.4
6.95

1373.9
6.72

1463.4
6.51

1653 .2 
6 . 22

1BSe.9 
5.$7

16 REAL ESTATE 100C6.6101*1.41C4 4< .31C65f.31CE6C.4l1054.311306.611512.811718.711922.412125.412328.112736.813152.6 
1 .15 2.IC 2.1.3 2 . C t  1 . (7  1.91 1.62 1.79 1 .74 1.70 1.67 1 .<4 1.62

17 TRANSFQR1 AND COMPUN1CAT 997.2 1054.3
5.72

111 » .1 « .96
11 E l . 3 

1.74
1 24 7.1 

5.57
1315.C 

1 . 4 5
i 3 e 4 . a

5 . 2 5
1 4 5 3 . 4

5.C1
1 5 2 3 . 3

4 . 8 1
1 5 9 3 . 5

4 . 6 3
1 6 6 5 . 3

4 . 4 7
1737. 3

4 . 3 2
188 3.5 

4. C6
2 0 3 1 . 6

3.79
16 FINANCE ANO INSURANCE 22 35.5 2268,8 

1.  f t
2 4 ( 2 , 0

k . l l
2 5 * 2 , 6

4 .C9
3120. 6

4 . 5 8
3 2 5 8 . 1

4 . 4 1 ”V.li s>iUi ”?.i\ “ i’ll
19 OTFER SERVICES 9CC.6 1 0 2 3 . 8

4 .4C
1 0 6 1 . 4

4.C7
in c .3

4 . 2 1
1 1 5 4 . 5

3 . 9 9
1 1 9 9 . 7

3 . 9 1
1 2 4 5 . 8

3 . 6 4
1293.2 

3 .£ t
1 3 4 2 . 2

3 . 7 f
1392.2

3.73
1443.2

3.66
1 4 9 4 . 9

3.58
1 5 9 9 . 7  

3 . AC
1705,7

3.22

For s e c to rs  1 and  19, th e  aane manhours per enployee a r e  used a s  those In  h o u r ly  wage c a lc u la t io n .
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l « N * r  * 0 N « U « R  J AP AN ESE H O C t L  

TABL t b - U  : FORECAST OF PUCE

1C-NO I11LE 1 w o i  v n IV l i 14 7.1 1974

1 GRAIN 1CC.0 1C4 . 7
4 . 6 ?

1 U . C
? .C5

1 15.1 
4 . 0 9

12 C.  9 
5 .04

2 OTtER CfcOFS 1CC.0 se .5 
- 1 . 4 9

1 C 1 . 1 
2 .66

1C5.7
4 . 3 0

11 1.0  
5 . Cl

3 F R U  IS 1CC.0 1 T 2 .4
i . n

1 C i . 5
< .46

1 1 2 . 0
5 .1 3

119 . 4
5 . 7 0

4 OlFER CROFS FCR 1NDUSTRI 1CC.0 K 5 . e  
5 .  f i t

1 1 1 . 7
;  .59

1 17 .5  
5 . t C

123.5  
5 . C 5

5 C R CP FOR F1EER 1NDUSTR1A 1C0.0 1 C 8 .7 
E .67

1 1C .Ci.n 1 i  C .  7 
4 . J 6

1 2 7 . 9
5 . 9 5

6 L J WE S10CKS ,FCOLTRV ICO.O 1C5. 5
5 . 5 ! V . i S M k i ' l I s J

7 L I  WE STCCKS.PCULTRV FOR 1CC.0 *7 .6 
- 1 2 . 3 7

1 2 1 . 3
3 6 . 2 9 M M WS

e SE MCULTURE 1CC.0 9 6 . 0  
- 4 . Cl

4 6 . S 
i . t i

U i . P
4 . 1 0

10JJ.6
5 . 6 1

9 AGRICULTURAL SERVICES 1CC.0 1C4. 2
4 . 1 7

ICE .C 
2 . t 9 15 ! »  ]

10 FOfcESTRV I C C.  0 1C4. 5
4 . 4 6

1 1 C . 3 
« .<1

1 1 5 . 8
4 . 9 6 ’ i i r i

11 CHARCOAL I  FIREWOOD 1CC.0 1C4. 4
4 . 4 2

1 C i . 2
2.61

1 1 2 . 0
4.4.6

12 LOtS 1CC.0 1C1 .1 
1 . 1 !

H i . 9 
1 .76

1 C5.2 
2 .21

1 0 2 . c 
2 . 7 1

13 HUM I  N6 S 1CC.0 1 1 5 . 7
1 5 . 7  C

1 2 i . t
1 2 .65

1 4 4 . 5  
1C.63

157 .7
9 . 1 5

14 F I  <HEI>1ES 1CC.0 1C5.C
4 . 9 7 Mis! 1 1 5 . 7

4.t>2 ’i’.i?
15 WHAL1K6 I C C . 3 1C3.1

2 . f e ’Sid ’!:j8 121.0
5 . 5 4

16 INLAND WATER FISHERIES 1CC.0 i c ? . e
* . 8 C

11 i  .2 1.11 1 2 5 . 2
6 . 7 9

1 3 2. 9
6 . 1 5

17 COKING COAL 1CC.0 1C2.12.C6
1C4.C

1 .69
1C6. 3

2 . 2 6
1 0 9 . C 
2 . 5 4

18 L l t N I T E  6R1GLETIES AND L u c . a 1 0 5 . 9
5 . 9 2

1U . 6
4.4C

1 1 5 . 5  
4 .4 1 'itti

19 1RCN ORES CONCENTRATES ICO.O I C E . 2 
6 . 1 6

1C4.5
1 .22

1 1 5 . 1
5 . 1 3 ’?:?5

20 ORES I  CONCENTRATES OF N ICO.O 1C4. 3
4 . 2 9

1C* .5 
.18

1C6. f i
2 . 1 8

n c . r .
3 . 0 3

21 PEIROLEUHS CRUDE ICO.O 1 5 4 . 9
5 4 . 8 6

2C4.C 
3 ‘ .46 Mil! 2 5 2 . 0  

J9 . 61

1975 19 71 1977 1978 1979 1980 1981 19£3 1985

1<5.C
3.4C

126.5
2.74

132.7
3.27

127.7
2.79

1 3.7
.37

15C.8
4.91

158.9
5.40

17 £. 8 
6.28

115.9.
4.45

■ 121.0 
4.25

126.7
4.72

123 .C 
4.97

1 9»*.Is 147.4
5.26

155.5 
5 . ? 1 V .il ’ l t d

124.4
4.14

12C.8
3.58

134.3
4.24

140.8
4.84

1 8.5
.48

157.5
6.C7

167.9
6.6C

193.4
7.56

226.7
6.54

1<t .9
4.28

124.0
2.94

139.1
3.64

144.4
2 . PC

1 9.4
.84

155 .8 
3.<3

162 .2 
4 .16

176.5
4.41

127.8
- . c e

129.2
1.C5

134.6
4.19

140.8
4.62

1 8.3
.32

156.9
5.83

166.8
6.25

19C.4
7.C7

221.0
8.16

M'.iS 124.5
2.94 ' S i i

1 6.4
.22 T . x i

146.4
3.70

158.7 
4 .26 U i i J

’ ^ i ?
148.1

5.13
155.7

5.13
163.7

5.12
1 ;?! T i ?

19C.2
5.13

21C.2
5.12

232.3
5.13

112.1
3.23

115.1
2.67

119.7
4.CC

125.5
4.92

1 2.8
.77

141.4
6.47

151.2 
7.L5

175.8 
8 . Cl

207,6
8.96

Y . ;S
124.1

3.20
128.1
3.25

122.4
! . ! 4

1 7.C 
.4 C

142.0
3.66

147.5
2.£5

16C.1
4.3C

175.4
4.83

M M ’ i J i l ’ !!?? 126.5
?.44

1 f t ! 148.7 
4 .65 ’ i i i l

175.0
6.C4 T«5

'H it 1i?iS ’ ?c.si 135.1
2.77

1
'.s i

147.7
4.81

155.5
5.28

174.5
6.12

198.6
6.93

111.Cimll 114.1
2 . t c

117.6
2.99

121.4 
2.24

1 5.6
.52

130.5
3.87

136.0
4.22

149.3
4.97

166.4 
5 . *7

169.6
7.58

180.6
6.45

191.0
5.77

2C1.C
5.27

2 0.9
.91

220.7
4.65

23C.6
4.47

251.0
4.3C

273.1
4.35

124.9
2.68

131.4
3.11

126.5 
! .  91

1 2.8
.62

150.2
5.16

158.6
5.19

17E .5 
6.23

203.4
7.04

Y . i c
129.7

2.87
132.9
3.26

128.9
2.69

1 “.'A ’ * '. {? ’l!c» 2C0.1
6.47

139.9
5.25

146.3
4.57

152.4
4.20

158.4
2.92

1 4.4
.75

17U.4
3.64

176.5
2.59

189.3
3.59

2C3.6
3.76

111.8
2.55

114.7
2.61

118.2
3.C2

122.3
! . 4£

1 7.C
.82

132.1
4.C6

137.8
4.25

15C.2
4.47

164.7
4.84

’iiii '¥.\l 1
f } «

146.3
3.80 ’liiS 165.9

3.PC
179.3

4 . 0 4

'iUl 1 3 3 . 7
5 . 1 3 T.i* 1W\\ ’Hi! T.i? T i !

113.5
3.18

117.3
2.98

122.3
4 . 2 2

128.3
4.91

1 3 4 . 9
5 . 2 C

142.1
5 . 2 6

149.6
S.2C

165.7
5 . 2 !

1 0 4 . 2
5 . 5 6

4 2 0 . 0
1 5 . 3 2

441.5
5 . 1 3

464.2
5 . 1 3

4 8 8 . C 
5.12

5 13 . C 
S . 13

5 3 9 . 3  
S . 13

566 .9  
5 . 1 3

62 6 . 6  
5 . 1 3

6 9 2 . 5
5 . 1 3



1 *N •  f  •  (  * fc •  U * H J /PAN I S t  WOUL

l A b L I  U -  1 C U C M 1 M I I ) )  ; ( O H I C A S 1  O f  f R l C l

1C-NO l I l L t 1 WO 1 W l H i t 1 W i 1974

u NAIUMAL GAS HC.O U3 .5 
1.51

11 * .9
- C

1C5.8 
i  .tC

1(^ .1 
3.16

21 L i f t  S TOM m o  GRAVEL 1CL.0 1C1 .1 
1.14

1C 1.4
.12 ’ f c ?

1C4.6 
1 . ( 2

24 SALT CRUDE 1CC.0 1 L9 .6 
9 .£ i

US ,4
*.32 T : i ? ^ 1 3

25 NCk-ME1ALIC MINERALS ICfl.O 90.1
-9.67

K  .5 
-4.C3

S2.8
1U2

91..5
6.19

26 CAtCASSES 1CC.0 1L4 .4 
4.3E

111.4
6.73

1 15.9 
4.L5

121.0
3.50

27 HE/1 PRuOLC1 1CC.0 97 ,9 
-2 .12

1C 1,3
2. ;3 u , . d 10i l ?

2f OAIRT PROOUC1 1C0.0 1C9.2
9.16

11(.3 
t  .5C

29 VE (EIAbLE & ff iUlT PRESER 1C0.0 99 .3 
- .67

9S .3 
-.C3

99.1
- .24

9£ . 5 
- .61

30 SEA rCOO PRESERVED HC.O 1C3.9
2.69

1C< .7
i  .75

l e t . 4 
1.S8

109.4
. I t

31 GRAIN MILL PRC00C1S 1C0.0
T . i l

1C7.1
.24

106.9 
-  .2C

32 BAftERV PRCDLC1S 1CC.0
’ SJsJ Y :s S M h S ’ ? t i 2

35 REflNED SUGAR 1C0.0 1L5 .0 
4. 95

U S . 5 
4 .36 M i f l

117.C 
3 . Cl

34 01KR FOOD PREPARED 1C0.0 1C7.9 
7.9 2

111.9
3.65

114.3
2 .< 3

115 .8 
1 .24

35 PREPARED FEEDS fOR ANIhA 1CQ.0 i : i  .5 
1.46

U< .3 
.fC

1C3.1
.oO

103.1  
. 7C

36 ALCOHOLIC BEVERAGES 1C0.0 1C3.1
3.CS

1C6.1
2 .93

u e . s
2.57

111.C
2 .CC

37 SOfl DRINK 1 co.o 1 C2 .6 
2.63

U5 .4
i  .65

1C7.7
2.^7

109.4 
1 .56

se TOLACCO 1CQ.0 1C4 .e 
4 . sc

I C t . 7 
3 .77

111.0 
i  .12

111.3
-27

39 SILK REELING 1 hASIE S1L 1C0.0 1C4.J
4.3?

i  i i . o
3.61 3 . pH

40 CO 11 Oh SPINMAG 1CC.0 99.4
- .62

9 t.e
- .63

9 £ . 7 
- .L2

9t. .9 
.19

41 WOCLEN ft fcORSICD VARN 1CC.0 1G4 .6 
4.65

114.C 
t - 72

121.1
2 .5C

42 LIAEN V A R * 1CC.0 111 .1 
1 1 . 1 3

1 1 6 . 1
4 . 4 6

1 1 7 . 4  
1 . 1 3

1 1 L. 9
1 . 2 J

1975 1976 1977 1976 1979 1960 1961 1 9 t 3 1965

111.3i.C4 1 1 3 .2  
1 . 69

117.6 
4 .LC

124.7
5 . 91

1 3 2 . 6
6 . 4 6

1 4 1 .2
6 . 3 6

149 .9 
6 .  16

16-7 .6 
5 . 59

1 8 8 . 7
6 . 4 9

1 ii C . 4 1.75 I C t . 3 
1 . 7 6

111 .1
2 . 6 5

1 1 5 . 1
2.6C

1 2 5 . 4
4 . 5 6

131 .4 
4 . 7 6

1 4 4 . 6  
4 . 91

160 . 1
5 . 4 1

Y.i! 1 3 3 .6
5 . 1 3

14C.4
5 . 1 3

1 4 7 . 6
5 . 1 3 'tJii 171 .5 

5 . 1 3
1 8 9 . 6

5 . 1 3
2 0 9 . 5

5 . 1 3

1 0 4 . 5
6 .C9

1 1 0 . 8  
t .  C7

1 1 7 . 9
6 . 3 4

1 2 5 . 4
6 . 3 ?

1 3 3 . 2
6 . 2 6

141 .4 
6 * 1 6

15C.C
6 .C9

16 6 . 6  
5 . 97

1 8 9 . 4
6.02

123 .5 
2 . 9 6

1 2 6 . 7
2 . 5 3

1 2 9. 5
2 . 2 2

1 3 2 . 1
2.C4

1 3 4 . 7  
1 . 9 9

1 3 7 .5
2 .C3

1 4 0 . 4
2 . 1 5

1 4 7 . 3
2 . 5 3

1 5 6 . 0
3 . 0 6

’S:tJ 1C4. £
1.C0

1 0 5 . C 
.3e 1C5.C 

-  .C 2
1 0 4 . 9

- . 1 2
1 0 4 . 8

-  .C2
1 0 5 . 1

.  iC
1 0 6 . 5

.9C
1C9. 8

1 . 6 9

1 7 2 . 3
2 .41 'Jiil 1 3 8 . i i

2 . 1 6
141 . 5  

1 . 9 1
1 4 4 . 2

1 . 8 9
1 4 7 , 1

2 .C2 'V.il ’its?
?!ei I C O . 7 

1 . 1 7
1 0 1 . 3

. 5 7
1 0 1 . 6

. 3 7
1 0 2 . 1

. 4 7
1 0 2 . 8

. 6 9
1 0 3 . 6

.S5
1 0 6 . 7  

1 . 5 5
111 . 1

2 . 1 7

1 1 1 . 3
i .ec

1 1 3 .1
1 .6 1

1 1 4 . 3  
1 . 04

1 1 5 . 2
. 7 6

1 1 6 . 2
. 0 3

1 1 7 . 4
1 . 0 5

1 1 6 . 9
1 . 3 3

1 2 3 . 3  
2 .CC

1 2 9 . 5
2 . 6 4

1U5.C
- i . e 3

1 0 2 . 0
- 2 . 8 1

9 9 . 2
- 2 . 7 4

9 6 . 9
- 2 . 3 C -t’fi 9 4 . 1

- 1 . 2 1
9 3 , 4
- . 7 2 'ill

’i’ll ’ i ' . r t ’i’ri 'iUi 2 . 6 8
139 .6 

2 . 5 9
1 4 6 .7 ’lisS

’ill* 1 2 7 . 5
2 . 6 6

1 3 3 . C 
1 . 9 4

1 3 5 . 2  
1 . 67

1 3 7 . 2
1 . 4 6

14C. 7
1 . 2 4

144 . 1
1 . 1 9

1 <! t . 3 
3 .e 9

1 2 4 . 9  
3 . 04

1 2 6 . 2
2 . 6 2

1 3 0 . 7
2.C2

1 3 3 . 3
1 . 9 4

136 . 1
2 . 1 3

1 3 9 . 5
2 . 4 5

1 4 8 . 1
J a . t

1 5 9 . 9
4 . 0 4

1 L 4 . 5
.61

1 0 5 . 0
.53

1 0 5 . 6
.52

1C6. 2
.56

1 0 6 . 9
. 6 9

1 0 7 . 8
.84

1 0 8 . 9
1 . ( 4

11 2 .C 1 1 6 . 4
2 . 1 2

1 1 4 .1
2 . ?  5

1 1 7 . 6
3 .11 T.iS 1 2 4 . 0

2 . 4 8
1 2 6 . 6

2 . 1 1
1 2 8 . 9  

1 .62
1 3 1 . 0  

1 . 6 3
1 3 5 . 1  

i  • 5 4
1 3 9 . 5

1 . 6 5
1 1 2 . 7
2.C2

1 1 6 . e 
2.6C

12C.5
3 . 1 7

1 2 3 . 7
2 . 6 2

1 2 6 . 4
2 . 2 2

1 2 8 . 9  
2 .  CO

1 3 1 . 4  
1 . 9 4

1 3 7 . 1 1 4 4 . 4
2 . 7 6

1 1 5 . 1
3 . 4 2

1 2 u • 1 
4 . 3 3

1 2 3. 6  
2 .SC

1 2 5 . 4
1 . 4 1

1 2 5 . 6
. 3 6

1 2 5 . 5
- . 2 4

1 2 4 . 9
- . 4 9

1 2 4 . 1
- . 1 7

1 2 4 . 6
. 2 2

1 1 9 . 6
< . 9 6 ’lijJ 1 2 6 . 9

3 . 1 5
1 5 1 . 3

3 . 4 7
1 3 6 . 4

3 . 8 5
1 4 2 . 2

4 . 2 1
1 4 8 . 6

4 . 5 2
1 6 3 . 8

5 . 1 4
1 a 2 . 9  

S . 91
9 6 . 5

- 2 . 4 3 -V.it iii! 5!ii '-US 9 3 . 8
- . 7 6

9 2 . 4
- 1 . 5 4 AUi

1 2 0 . 9-.22 1 2 1 .1
. 1 6 Mid ’filt nUi uut ’“ sSU-Ul

1 1 2 . 9
- 5 . C 4

1 1 1 .1
- 1 . 5 2

1 1 2 . 8
1 . 4 ?

1 1 3 . 6
.1C

1 1 4 . 1  
• 4S

1 1 3 . 8
- . 2 3

1 1 2 . 5
- 1 . 2 0

1 0 7 . 3
- 2 . 6 8

1 0 0 . 6
- 3 . 1 ?

- -- * ■



J * N * f J A P A N E S E  HOCt L

T A H L t  B -  K U C M I N U E O )  : I O M I A S T  Of  PRICE

1C-NOl TITLE 14 70 1971 19 i£ 1 9 7 j 1974

43 SPAN RAVOk YARN K C . O I C O . t
. f ?

U <  .1 
1 . c 3

1 ( 3 . 1
.4 3

1 0 ^ . 4  
1.25

44 SVI.IHE11C f i e i R  YARN 1CC.0 97.5
- : . 4 *

9 t .4 48.5
.14

101. 2 
2.6?

45 K C . O 1 C 7 . 2  
7 .1 7

1C / .1
- .cs

1 1 2 .8
! o 6

11 4 . 0
i  . r e

46 COTTON i. SPUN fiATCfc FAfaR 1C0.0 1 0 2 . 4
£.36

K  1.5 
7 . 4 *

I C S . 5 
! . J6

47 STfcTHCTIC f J t l h S  hCVEN 1CC.0 1C8 .4
». 16

1C4.2
- i . i t

1C6. 2
1 .92

1 0 7 . C 
. 79

48 UOlLEN FAERICS WOVEN 1 f K C . O 1 CO .3 
.  !C

1 ( 1 , 5
5 .17

1C9. 6
3 . 9 0

11.1.5
3 . 5 8

49 LIKEN FABRICS fcO VEN K C . O V9.5
- . 4 9

1C1.C
1 .52 ,c!il

50 VAfcN t  FAfcRIC DVE 1K(i S f 1CC.0 1C5 . 7  
5.7C

1 1 1 . 4
1 .36

1 1 7 .  C 
S.LI

122 . 5
4 . 7 1

51 KNITTED FABRICS u o . o 1C2.1
2 .C5

1C3.1
1.C6

1 ( 4 . 7
1 . 4 8

1C < . 7  
1 . 9 5

52 ROfESt FISHINC NETS K C . O 1C2.1 
2.1C

1C £ .9 1 ( 4 . 5
1 .61

107 .5
2.78

53 OTFER f l tER FIQDUCTS 1CC.0 1C4 .C
3 .5 5

H i . 1
?.C t ’ i ' . s t

54 FOCTWEAR EXCEPT RUFfcER « 1C0.0 I C O . 8 
. 76

I C C . 6 
- .17 ’Si;S 1C3.C

. 9 6

55 WEJRlfcfc AFPAREL K C . O 1 0 4 . 3
4 . 3 4

ICC .9 
2 . 4 5

1 1 1 . 3
4 . 1 6

56 TE AT 1Lt 6ARPEMS K O . C
1ci ! « ?

1CC.3 
4 .  *8 H * . - ?« . ( 7 ’ l i i *

57 WOCO PILL INC 1CC.0 5 j . e
.83

99.5
1 .78

I C C . 2 
. 68

58 M O C D E * .  P R O D U C T S ICC.O I C O . 6
. J e

1C1.C
.39

1 ( 2 . 5
1 . 4 9

1C4.0
1 . 5 1

59 f U f c N l T b R E  N C C C E N  S A E 1 A L K C . O 9 9 . 9
- . c e

1C 1.1 
1 .16

1C2. 3
l . c t

IC-4.1 
1 . 7 6

60 P U L P K C . O 1C4. 5
4 . $ 1

1C 1 . 2 
- 1 . 2 6 " t i l

61 P A F E R K C . O 1C1 .4 
1 . 4 3

1C1.5
.51

1 ( 4 . 4
2 . 4 5

l O t .  7 
2 . 1 3

62 A R T I C L E S  CF F A P E R  S P A P E 1CQ.0 1C2.C 
2 . Cl

K i
.91 MtiS 107.2

2.2$
63 PR1N1IN6 1 FlbLlSHlNG ICC.O 9 6 . 4

- 3 . 5 7
s i.e

- 3 . 7 5 $:si 9 4 . 7
1 . 6 8

1975 1 97 t IV 7? 1978 1979 1980 1581 198? 15*  5

1C3.4
- . 9 6

1C2.B
- . 5 4

1C3.7
mCt

1C5.2
1 .41

1 0 7 . C 
1 . 6 8

1 0 b . 7 
1 . 63

1 1 C . 2 
1 . 3 5

1 1 2 . 1
. 6 5

1 1 3 . 4
. 6 4

’ K s l
I C C . 6 

3 . 5 1
1 1 3 . 7

4 . 1 *
1 1 9 . 7

5 . 2 5
1 2 6 . 7  

5 .  b 1
1 3 4 . 6

6 . 2 4
1 4 3 . 4

6 . 5 ?
1 6 4. 1

7 . 1 C
1 9 0 . 0

7 .6C

1 1 4 . 9
. 7  e ” ? * $

1 1 7 . 6
1 . 3 6

1 1 9 . 5
1.«C

1 2 1 . 6
1 . 7 5

1 2 4 . 0
1 . 5 1

1 2 6 . 4
1 . 4 5

1 3 1 . 3  
1 . 53

1 3 6 . 5
1 . 9 9

1 1 4 . 9
1 . 5 6

1 1 6 . 9
1 . 6 8

1 1 9 . 7
2 . 4 3

1 2 2 . 6
? .61

1 2 6 . 1
2 . 6 5

1 2 9. 1
2 . 4 4

1 3 1 . 7  
1 . 5 5

1 3 4 . 3
.51

1 3 5 . 4
. 0 0

I G a . 5 
1 . 3 8 ’jw 1 1 3 . 9

2 . 8 7
11b.C 

3 . 5 ?
1 2 2 . 5

4 . 2 1
1 2 6 . 8

4 . 7 9
1 3 5 . 6

5 . 2 8
1 5 2 . 2

6 . 1 4
1 7 3 . 6

7 . 6 5

1 1 3 . 7
. 18 ’ l * i i M ! H ’ i i s S M ! » i M ! j i 'i’M

9 5 . 2
- 5 . 5 6

9 1 . 8
- 3 . 4 9

9 1 . 2
- . 7 3

5C.4  
-  . 88

8 9 . 3  
- 1  • 1 £

8 7 . 6  
- 1  . 54

8 4 . 9
- 3 . ( 6 - V M

6 7 . 9
- 6 . 5 1

1 2 7 . 2  
5 . c 7

131 . 9  
3 . 6 8

1 3 6 . 9
3 . 7 6

1 4 2 . 0
3 . 7 4

1 4 7 . 3
3 . 7 2

1 5 2 . 7
3 . 6 8

1 5 8 . 2  
3 . Cl

1 6 9 . 5
3 . 4 8

161 .6  
3 . 5 6

K b . 5 
1 . 6 5

1 1 0 . 5
1 . 8 6

1 1 3 . 0
2 .2C

1 1 6 . C
2.6C

1 1 9 . 3
2 . 8 7

1 2 2 . 9
3 . C5

1 2 6 . 8
3 . 1 6

1 3 5 . 2
3 . 2 7

1 4 4 . 6
3 . 5 2

I K . 4 
2 . 7 6 MM MM 1 2 9 . 1

4 . 6 8
1 3 5 , 5

4 . 5 7
1 4 2 . 6

5 . 1 7 '\Ui 1 7 7 . 6
6 . 0 4

1 1 7 . 2
2 . 8 5 MSs! 'Hit 'IU\ MSsi 1 3 3 . 3

2 . 4 9
136 .5 

2 . 4 3 ’J:5i 1 4 9 . 5
2 . 2 4

1 0 1 . 6  
- 1 . 3 9

i c o . e
- . 7 9

1 0 1 . 3
.57

1C2. 3
. 5 1

1 0 3 . 4
1 . 0 8

1 0 4 . 3
. 89

1 C4 . 8
. 43

1 0 4 .  C 
-  .6C

1 0 1 . 9
- 1 . 0 6

1 1 5 . 3
.1C

1 1 9 . 3
3 . 5 4

1 2 5 . 9
5 . 4 7

1 3 2 . 6
5 . 36

1 4 0 . 3  
S . 84

1 4 8 . 8
6 . 06

1 5 8 . 1
6 . 2 1

18C. 4
7 . C5

2 1 1 , 3  
8 . 7 0

1 1 1 . 7
- . 7 6

1 1 4 . 3
2 . 2  7

1 1 8 . 9
4 . c e

1 2 3 . 3
3 . 6 5

1 2 8 . 1
3 . 6 ?

1 3 2 . 9
3 . 7 8

1 3 7 . 7
3 . 5 9

1 4 8 .  C 
3 . 7 4

U 1 . 6
4 . 8 7

1LG.2
- . C 3

1 0 0 . 3
. 1 4

1 0 2 . 3  
2 .CC

1C5. 0
2 . 6 5

1 0 8 . 3
3 . C 5

1 1 1 . 4
2 . 8 8

1 1 4 . 6
2 . c 9

1 2 1 . C
2 . 7 8

1 3 0 .  Q 
4 . 0 9

1 1 5 . 2
1 . 1 5

1C6. 3
1 .C0

i o a . 3  
1 . 88

1 1 1 . 3
2 . 7 8

1 1 5 . 3
3 . 5 8

1 1 9 . 8  
3 . 55

1 2 4 . 8
4 . 1 6

1 3 5 . 3  
4 . 1 C

1 4 7 . 7
4 . 7 4

1 0 5 . 6
1 . 42

1C6. 9
1 . 2 5

1C9. 0
1 . 9 5

1 1 2 . 0
2 . 7 4

1 1 5 . 5
3 . 4 8

1 2 0 . 4
3 . 8 8

1 2 5 . 4
4 . 1 3

1 3 6 .1
4 . 1 8

1 4 8 . 8
4 . 7 8

1 0 6 .  J
K t i l

1C7. 7
1 . 1 3

1 0 9 . 5  
1 . 6 5 ’Hi! 'M M'ti

1C? .7  
. 9 4

1 0 8 . 6
. 8 9

1 1 1 . 3
2 . 4 4

1 1 5 . C 
3 . 3 ?

1 1 9 . 3
3 . 7 5

1 2 4 . 0
3 . 8 9

1 2 8 . 9
5 . 4 8

1 3 5 . 6
4 . C 5 'IU\

,0iii 1 0 9 . 1
. 8 2

1 1 2 . 1
2 . 6 9

1 1 6 . 5
3 . 5 5

1 2 1 . 7
4 . 4 3

1 2 7 . 2
4 . 3 8

1 3 3 . 1  
4 . CO

1 4 5 . 5
4 . 5 4

1 6 0 . 5
5 . 3 1

9 5 . 2
o46

9 5 . 7
. 3 2

9 8 . 8
3 . 2 4

1C3. 6
4 . 9 3

1 0 9 . 3  
5 . S I

1 1 3 . 4
5 . 5 7

1 2 1 . 8
3 . 4 9

1 3 5 . 0
5 . 2 3

1 5 0 . 9
6 . 0 8

*



W • f  JAPANESl  HO CL L

l A l ' L t  0 -  U t C C M l h U O )  : f Ok E CA S I  Of  PRICE

1C-NO 1 11 L L 19 70 1 V71 H i ; 1973 19 7 A

£4 LEAtHfR PANLfPCIUBES I  f H t .O •>9 . 1 
- .66

99.9
. I t

1 C 2.1 
€ •*. 4

102. t
.55

£5 LE*1 HE ft PkOCUllS EX. EOO u c . o U 3 .<  
3 .51

11 * .2 
1.59

1 (, 7. 3 
< . t  3

1CV.H 
1 .95

£6 AN 11C LE £ Cf RUbbEft 1CC.0 1l!5 . J 
5. 34

ice .c 
.£!

ICS.6 
3.42

112.7
2.81

£7 BASIC INCfiGAMC 1K0LS1N1 1C0.0 UO .2 
• 2 3

11 ( .2 
.Cl

1CC.7
.48

101.7
.96

£6 BAilC ORGANIC INDUSTRIAL 1CC.0 1 t 1 f 3
1.52

111.3 
- .C5

10 7.8 
2 .7C

£9 Sf NT HE T1C DVESTUFf 1CG.0 106.8
6.76

111.3
4.2C

1 1£ . 1 
4.35

121.4
4.56

70 8L AS 11 NO POWDER 1C0.0 'IUI ' V . l l ' V A T.il
71 SPIN RATCk u c . o 1C1 .2 

1.21
1C*.4 

3.11!
1 C£.9 

2.35
111.0
4.57

72 MA1CRIALS Cf SYNTHETIC f u c . o 95.1
-4.9C

127.£ 
34.13

114.5 
-1C.24

14 1.2 
<3.36

73 PLASTIC 1CO.O 1C3.6
3.4* t .*s M h J

12 5-3 
6.36

74 CHEMICAL (E B11N12EN 1CC.0 1C0.G
- .C l 1C!>§

75 MISCELLANEOUS EiASIC CHEt u c . o 99,9
-.Cfc ;* . ! * ,cc. ; ?

101.1 
1.11

76 VEEETA8LE t  AMMAL OIL u c . o 1C5.9
5.85

1 H  .5 
4.43

113.9
2.99

116 .5 
2.33

77 CO#TIN6S u c . o ICO. 5 
.45 ,c!il 1C4.7

3.51
109.0
4.18

78 MEDICINE u c . o 98,0
-1.95

9 < .6 
- .17

99.4
1.c1

102.6
3.2C

79 OTHR CHEPICAL PRCDLC 1S UC.O 99 .C 
-1.C3

1C2 .2 
3 .25

1C£.7
4.38

112.3
5.31

to PE INOLCtM NEflNERV PRODU 1CG.Q 1C4 .G 
3.97

ICS .4
; .25

1 13.9 
4.05

121 .3 
6.57

COAL PRUDLCIS u c . o 99 .7 
- .25 s ;? i • •«. 2

98.8
- .46

22 MISCELLANEOUS ANTISEPTIC 1C0.0 ir ,3,6
3.5? V.ti ’ S i t  2 ’ H i !

63 CL AT PNOOLCIS fCN EU1LDI u c . o 94.7
- ! . 29

92 .6
.27

93.6
1.10

«5.3
1.79

44 6LASSWANE u c . o 1 C5 .6 
5.62

1C».3
3.53

113.4 
3.74

117.3
3.4C

1975 1976 19 7 7 1978 1979 1980 1981 1963 1985

1C2. 4
- . 2 8

1C2.1
- . 2 7

1 0 3 .7
1 . 5 2

1C5.6
2 .T4

1 0 8 . 5
2 . 5 1

1 1 1 . 0
2 . 3 2

1 1 3 . 7
2 . 4 2

1 1 9 .1
2 . 4 8

1 2 7 . 7
4.G3

1 1 1 . 4
1 . 7 8

1 1 3 . 3  
1 .££ 11 5 .4 

1 . 9 2 ’KiS 121 .2 2.15
124 .8  
2 . $ 7 ’s!it 'V .il ’KiS

1 1 5 . 4
2 . 3 9

1 1 6 . 1
2 . 3 4

1 2 2 .3
3 . 5 7

12 £ . 2 
4 . 7 6

1 3 5 . 4
5 . 7 7

1 4 4 . 0
6 . 2 6

1 5 3 . 5
6 . 5 7

1 7 4 . 8
6 . 7 9

1 1 2 . 6  
. £ 2

1C 3 . 6  
1.C3

1 0 5 . 4
1 . 7 4

1C7. 9
2 . 3 2

1 1 0 . 9  
2 . 8  5

1 1 4 . 6
3 . 3 1

1 1 8 . 9
3 .  J2

1 2 5 . 1
4 . 5 6 ’Hi?

1 1 1 . 1
2 . 2 C

1 1 3 . 7
3 . 2 2

12C.1
5 . 6 8

1 2 8 . 9
7 . 2 5

1 3 9 . 4
8 . 3 4

1 5 2 . 2  
9 . Cl

1 6 6 . 5
5 . 4 3

20C. 5
9 . 7 9

2 4 4 . 6  
1 b . 81

’ S5. } ?
1 3 1 .  Q 

4.CB
1 3 7 . 8

5 . 1 8
1 4 5 . £  

5 . 4 6
1 5 4 . 3

5 . 9 3
1 6 3 . 6

6 . C7
1 2 2 . 7

£ . 1 6
1 9 6 , 0

6 . 2 4
2 2 2 . 6

6 . 7 4

’ i i s i
1 3 6 . 8

9 . 2 5
1 5 0 . 7  
1C.15

1 6 6 . 3
1 0 . 3 7

1 8 3 . 5
1 0 . 3 4

2C2. 5  
1C . 27

24 6 . a 
1 0 .41

3G8.4
1 2 . 5 2

1 1 4 . 0
1 . 9 6

1 1 7 . 1
2 . 7 5

1 2 3 . 4
5 . 4 1

1 3 1 , C 
4 .

1 3 9 . 5
6 . 4 9

1 4 6 . 8
6 . 6 8 ’i!ii 'V .tt 2 1 1 . 4  

6 . 2 1
1 5 4 . 2

9 . 2 1
1 £ 3 . 2

5 . 8 3
1 7 3 . 9

6 . 5 6
1 6 5 . 6

4 .7C
1 9 8 . 3

6 . 6 5
2 1 2 . 1

6 . 9 5
2 2 7 . 1

7.C8
3 n 4 . 6

£ . 4 4

•Sis! ’>5i5 1 3 8 . 7
6 . £ 1

1 4 9 . 5
7 . 8 0 ’ E i i ’S.'tS U h l

’’KlJ ’51jJ ’3 ’155? 'lid ’!!»< ’i?j| ’»!i?
1C 1 . 6  

. 46
1C2. 5

. 8 9
1 0 5 . 0

2 . 4 4
1C8. 7

3 . 5 5
1 1 3 . 5

4 . 4 !
1 1 5 , 3

5 .C8
1 2 5 . 9

5 . 5 8
1 4 1 .4
6 . 1 7 r . a

l i e .  2 
1 .4 1

1 1 9 . 2
.89

12C.1
.74

1 2 1.  C
.  7C

1 2 1 . 8
. 7 1

1 2 2 . 8
. 7 7

1 2 3 . 6
. £7

1 2 6 . 5  
1 . 12

MO.2 
1 . 6 2

1 U . 7
1 . 5 6 ’I’rt 1 2 1 . 2

6 . 4 4
1 3 0 . 5

7 . 4 2
153 . 1

8 . 4 6
1 6 6 . 4

8 . 4 3
1 9 6 . 6

8 . 7 1 n u i
1 1 1 . 9

1 . 3 0
1C6. 4

2 . 3 4
1 1 2 . 5

5 . 7 2
1 2 0 . 6  

7 . 4 5
1 3 1 . 1  

8 . 4 4
1 4 2 . 7

8 . 9 1
1 5 5 . 8

5 . 1 3
1 8 5 . 5  

9 . 1 C
2 2 3 . 2
1 0 . 0 6

1 1 2 . 7
.33

1 1 7 . 2  
4 . CO

1 2 7 . 5
8 . 7 9

1 3 8 . 3
8 . 4 6

1 5 0 . 2
8 . 6 3

1 6 3 . 2
8 . 6 4

1 7 7 . 5
8 . 7 2

2 0 9 . 6
s . 4 e

2 5 2 . 9
1G.42

1 2 9 . 0
6 . 3 1

1 3 5 . 8  
S . 24

1 4 2 . 0
4 . 6 2

1 4 7 . 9
4 . 1 7

1 5 3 . 4
3 . 8 4

1 5 9 . 0
3 . 5 2

164 .2 
3 . 2 5

1 7 3 . 8
2 . 7 7

1 6 3 . 0
2 . 6 1

" ? 5 " e l ' - U l
9 7 . 3

. 3 8 ’ *.9*
9 9 . 5
1 . 3 4

1 C 1 .1 
1.4C T . f l

1 0 9 , 6  
2 .  54

' H j 5 ' l l - A
12C. 9

2 . 2 3
1 2 3 . 7

2 . 3 3
1 3 0 . 0

2 . 5 9
1 3 3 . 6

2 . 7 1
1 * 1 . 3

2 . 5 0
1 5 0 . 3

3 . 2 7
V t .  8 
1 . 6 3

9 6 . 4  
1 . 6 5

1 0 1 . 5
3 . 1 5

1C6.G
4 . 4 7

1 1 1 . 9
5 . 5 1

1 1 6 . 4
5 . 8 0

1 2 5 . 3
5 . 6 5

1 3 5 . 4
5 . 3 5

1 5 5 , 9
6 . 0 2

12 C. 7
2 . 9 2

1 2 3 . 9
2 . 6 4

1 2 7 . 9
3 . 2 4

1 3 3 . C 
3 . 9 4 ' IU I 1 4 5 . 9

4 . 8 9 ’iii! 1 6 6 . 5
4 . 9 7

U 7 . J  
S . 52
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1

l « N » f J A P A N E S E  r O t l L

l A f L t  B -  U ( C C M I N I E D )  ;  I 0 M I A S 1  Of  P D1 ( L

1C-NO 1I1LL 1S7U 15/1 11 < 2 1 S 73 1974

fc5 P01TU1 1CC.0 1C3.9
?.sc

U i1 .5 1 1 .9
/ 2

115.V 
3.55

56 cepeni 1CC.0 1.4.5 
4.$2

U t1 i l M m . c
3 .45

£7 OlfrtRKOk-PETALLlC MINEftA 1CC.0 se .5 
-1.54

St • C
45

s
1

.7
75

1G2.1
2.41

t8 P i t  IRON 1CC.0 59 ,5 
h

St .9
S5

5 IOC.5 
1.21

89 IfiCN 1 STEEL SCRAPS 1CC.0 1 r  a # «
t . ! 3

u s  
1.

.£
15

1 1 < .4
13

121.7
5.13

50 FtkROALLOIS 1CC.0 103.5
3.45

u <
£8

1C
2

.3
LI

10S.1 
1 .67

51 STEEL IN6CT 1CC.0 ,ao .c 1C 1 
1. £^ ' j .0

13
105.1 
3.75

52 Hb1-RCLL£ 0 FL111S4 SHELf tcc.o 1C1 .?
1. 75

1 c <.3
*2

,9
51

10 5.0 
1.51

S3 SlkEL PIPE K TUtE 1C1.0 1C2.1
2.CS

i c t
4.

. t
42

1C .3
i>4

111.2 
3.61

54 COLD-ROLLED I  CtATED STE 1CC.0 1C2.C 
2 . Cl ' S I i i : i

106.C 
1.35

55 CAST K FORGE 1RCN 1CC.0 59,7
- . * 3

ss .5
£4

1C ti 1 0 i . t
1.21:

56 N0AFERR6US PEI At INGOTS 1CC.0 96,9
-3.CH

St .2
75

s .8
c3

9£ ,2 
1.47

57 COPPER bRASS FNODllClS 1CC.0 94.3 
- 5 . 7 1

Si
-1 .

.6
75

s .1
i9

92.1
-.CC

58 ALLM1KUH EITRLDED FRODUC 1CC.0 103.e 
3.£2

l i t  
t .

.1
Ct

11
: * ' Y . i i

59 OTtER NONFERRCUS PETAL P 1CC.0 1 rj
o

• ■O
f* St

-1 .
,C
44

5
i i

9t • 1 
.44

ICO STRUCTURAL PETAL PRODUCT 1CC.0 59 .9 
-.C7

St 
- 1 .

.5
C7

S .7
12

98.3
- .47

1C1 OTPt# METAL PStDLtlS i cc .a 99. S 
- .17

St _ 1 .7
12

s .0
78

94.9 
-1 .1C

1C2 POkER 6ENERAT1N6 PACH1NA 1CC.0 95.7
-4.27

s<
-1 .

.1
td

5i .0
l 9

95.1
2.C6

1C3 MACHIht T COL S Ml1ALhORKI 1CC.0 1C7.1
7.13

fct
- I S .

.1
<4

5
12

.0
79

81.8
-16.48

1C A INDUSTRIAL MACHINERY 1C0.0 5 2.2 
-7.£3

5£ 
- 1 .

.3
C 7

(2 .8
52

1C5 6EAERAL 1ADLS1R1AL PACMI 1CC.0 1C1 .C 
1.C4

i c t .5
17

1Ci .0
G8

106.5
2.81

1V 75 1576 1977 157 P 1979 I9 6 0 1581 1983 1V85

1 2 0 . 0
3 . 4 6

12fc .C 
3 .  <4

1 7 2 . C 
7 . 1 4

1 3 6 . C 
3 . 0 !

1 4 L . 1
2 . 5 6

1 4 4 . 1
2 . £ 7

1 5 2 . 1
2 . 7 2

1 6 0 . 2
2 . 5 4

Mill 1 2 2 . 9
2 . 79

1 2 6 . 9
3 . 3 2

1 71 . 5  
2 . 5 1

1 3 7 . £  
4 . 4 5

1 4 4 . 2
4 . 6 9

1 5 1 . 2  
4 . £ 2

1 6 5 . 9
4 . 7 4

11)2.9
5 .  i  e

1 L 4 . 6
2 . 4 3

U 7 . 2
2 . 5 4

111 .2  
3 . 6 6

1 1 6 . 4
4 . 7 2

1 2 2 . 5
5 .6C

1 3 0 . 3
6 . 0 1

1 3 8 . 5
6 . 2 4

1 5 6 . 3
6 . 2 7

1 7 8 . 0
6 . 9 6

l i t  . 2  
i . t e

1C4.2
1 . 51

1 0 6 . 8
2 . 4 5

11C.1
7 .1 1

1 1 4 . 1
3 . 6 2

1 1A .6
3 . 5 9

1 2 3 . 7  
4 . < 5

1 3 4 . 8  
4 . 4 4

1 4 7 . 5
4 . 6 8

1 <7 .6 
5 . 1 3

134 . 1
5 . 1 3

141 .C 
5 . 1 2

1 4 8 . 2
5 . 1 3

1 5 5 . £  
5 . 1 2

1 6 3 . 8
5 . 1 3

1 7 2 . 2
5 . 1 2

19C. 3
5 . 1 2

2 1 0 . 3
5 . 1 3

1 1 0 . 0
1 .7 6

1 1 1 . 9
1 . 7 8

1 1 4 . 2
2 . L 2

1 1 6 . 9
2 . 3 5 ’KjS1?3S52 . 9 4

1 2 7 . 4
3 . 1 7 Mil} 1 4 6 . 4

3 . 7 6

1 1 3 . 4
4 .C3

1 1 3 . 1
4 . 1 3

1 2 3 . 7
4 . 7 1

1 7 0 . 2
5 . 1 1

1 3 7 . 7
5 . 7 t

146 . 1
6 . C6

1 5 5 . 2
6 . 2 6

1 7 5 . 6
6 . 3 8

1V 9. 4
6 . 6 4

U t  .1 
< . 1 f

1 1 0 . 3
2 . 1 0

1 1 3 .5
2 . £ 2

1 1 7 . 6
3 . 6 2

1 2 2 . 5
4 . 2 1

1 2 t . 1
4 . 5 8

1 3 4 . 3  
4 .  £ 1

1 4 7 . 7
4 . 6 4

1 6 2 . 7
5 .C 9

1 1 4 . 3
i . 7 5

1 1 6 . 7
2 . 1 3

1 1 9 . 6
2 . 5 1

1 2 3 . 4
3 . 1 8

12 6 . 1  
3 . 7 5

1 3 3 . 4
4 . 1 5

1 3 9 . 3
4 . 4 0

1 5 2 . 0
4 . 4 5

1 6 6 . 3
4 . 7 1

1C? .3  
1 . 2 3 •“ *3 1 1 C . 7

2 . 2 2 Misi 'Hit 126 .9 
4 . 2 3

1 3 9 . 6
3 . 5 5

1 5 1 . 6  
4 . 3 9

I C i . 5 
1 . 4 7 'Ki» 1 0 7 . 2  

2 .C6 M'li ’ltd 1 1 b . 6 
3 . 9 9

1 2 3 . £  
4 . 2 4

1 3 5 . 3
4 . 5 8

1 4 8 . 5
4 . 8 6

V S . 9 
1 . 7 2

1C1. 7
1 . £ 0

1 0 4 . 3
2 . 5 5

1C7. 8
2 . 3 5

1 1 2 . 1  
4 .CC

1 1 7 . 0
4 . 2 8

1 2 2 . 4
4 . 5 5

1 3 4 . C 
4 . 6 1

1 4 7 . 0
4 . b 4

5 2 . 0  
- . 1 1

5 1 . 7
- . 3 1

9 2 . 7
1 . 1 6

5 4 . 8€.16 9 7 . 2
* . 6 <

10C.1
2 . 8 9

1C3 .1 
3 . Cl

1 0 5 . 1
2 . 7 5

1 1 6 . 0  3.2 9

"Ul 1 1 3 . 8
.6C

1 1 5 . 4
1 . 4 3 M'iS 1 2 1 . 1

2 . 6 t
1 2 4 . 6

2 . e 6 ’j'ti 1 3 5 . 6
2 . 7 8 3 . 0 8

9 6 . 6
. 52

9 6 . 9
.31

9 8 . 4
1 . 4 5 ’Hi! 1 0 4 . 5

3 . 4 5 ’Kd 1 1 3 , 0
4 .C 6

1 3 1 .  *• 
4 . 1 3

9 6 . 4
- 1 . 5 2

9 4 . 1
- 2 . 3 8

9 3 . 6
- . 5 1

5 5 . 1
1 . 5 £

9 7 . 5
2 . 5 1

9 5 . 8  
2 . 3 3

1 C 1 .4 
1 . ( 3

1 0 1 . 4
> . 5 3

9 9 . 9
- . 5 1

5 2 . 9
- i . l C

9 0 . 6
- 2 . 4 6

8 5 . 8
- . 5 2

9 0 . 7
. 9 5

9 2 . t  
2 . C t

9 4 . 6
2 . 1 8 »!li 9 7 . C 

-  .C6
9 6 . 4
- . 1 3

5 7 . 8
- 1 . 2 4

9 6 . 4
- 1 . 4 2

I O C . 5 
4 . 1 9 ’KiS 1 2 1 . 3

1 0 . 3 5
1 3 1 . 3

8 . 2 5
1 3 9 . 5

6 . 2 2
1 6 8 . 8

6 . 9 8

7C.2
1 4 . 1 5

6 1 . 7
- 1 2 . 1 4

5 7 . 5
- 6 . 5 1

5 8 . 1
1.1C

6 2 . 5
7 . 6 7

6£ .8 
1 0 . CO

7 5 . 4
9 . 5 4

8 6 . 3
6.22

9 8 . 5
7 . 5 9

9 3 . 9
-2.C4

5 1 . 7
-2.32

9 6 . 3
S.C2

1C7 . 5
n . s e

1 2 0 . 5
1 2 . 1 3

1 3 1 . 2  
8 . VO

1 3 9 . 1
s . t s

1 4 7 . 5
2 . 4 5

1 6 3 . 9
6 . 9 9

1C6. 9
• C2

1C6. 0
- . 8 5

1 1 0 . 0
3 . 7 6

1 2 0 . 4
5 . 3 1

1 3 4 . 4
1 1 . 6 2

1 4 6 . 0
1 0 . 0 8

1 5 9 . 5
7 . 7 7

1 7 5 . 6
4 . 3 3

1 9 8 . 6
7 . 5 8



ZvZ

, * N « M O R « U * r  J « P # N t S t  P.OtCL

T Ah L I  b -  I C U C K l l N C E O )  : I O M C A S 1  Of  F K1 CI

c - no n u t 1 W u 197 1 1 9 »: 1 9 7 J, 19 7 4 1V 7 5 1976 1977 U 7 8 1979 1960 1581 19 £ 3 1985

1C6 O f f l C E  PACH1MRV U c . u 9P .6 
-  1 . : 9 9t  .e

.15
I C C . 9 

< . 17
104.1;
3 .C2

1 1 6 . 6  
2 . 5  7

1C9.2
2 . 4 4

114 . 1
4 . 4 4

1 2 2 . 7
7 . 5 5

1 3 4 . 6
9 . 6 6

149 .1
1 0 . 5 9

164 .6 
1C .4 4

1 9 8 . 7
9 . 7 4

245 .6  
1 1 . 9 8

1C7 HOLSEHCLD MACHINERY ICC.O 1L0 .9 
. 5 3

1C 1 .1 
.16

1C2.2
1.1C

IP 2 . 'i 
1 . 2 4

1 L 2 . 7
.19

1 0 3. 1
- . 5 3

1C4.1
.94

1C7.9
3.7C

1 1 4 . 2
5 . 6 6

1 2 1 .6
6 . 41

1 2 ? . E 
5 . 9 3

14C.5 
4 .CC

1 5 2 . 8
4 . 7 0

ICS PAMS Of PACHlNtRV 1CC.0 U ? . 4 1C? .7 
1 .22

1C5. 5
1 . 7 7

10 7. . !  
1.51!

1 L 7 . 3
.13

1C6. 4-.it 1C7.1
.68

1 1 1 . 1
3.7C

1 1 7 . £  
5 . 9 £

1 2 5 . 3
6 . 3 8

1 3 2 . 3
S.6C

1 4 2 .  C 
3 . CO

151 . 1  
3 . 5 6

1C9 S1K0N6 ELECl f l l C m a c h i n e r ICC.O 9 9 . 4
- . 4 2

ICC .3 
.91

1C4 . 6  
4 . 3  2

109 . 5
4 . 7 0

1 1 5 . 1
5 . c a

1 2 1 . 3
5 .41

1 2 9. 1
6 . 4 4

1 2 9 . 0
7 .6 6

1 5 0 . £  
8 . 4 5

1 6 4 . 8
9 . 2 6

1 6 0 , 5
5 . 1 6

2? C .6 
1 0 . 27

2 7 4 . 9
11 . 91

110 HOLSEHOLD ELEC1R1CAL MAC ICC.O i : 2  .2 
2 . 2 4

1 C2 .e 
1.57

U 6 . 5  
2 . 5  4

11)9 . 7  
3 .C5

1 1 3 . 6
3 . 5 6

11 <3.2 
4 .C3

1 2 3 .7
4 . 6 9

1 2 0 . 6
5 . 5 1

1 3 8 . 8
6 . 3 2

1 4 6 . 7
7 . 1 4

16 C. 4  
7 . £ 7

19C.1
9 . 1 7

2 3 0 . 6  
1C.46

111 O l fER bEAK ELECTRICAL AP 1CG.0 93 . 9  
- 6 . C 5

9 4 .5
.67

9 7 . e
2 . 45

102 .3  
4 . 6 4

1 L 7 . 6
5.3C

1 1 4 . 0
5 . £ 2

1 2 1 . 7
6 . 7 5

1 3 1 . 4
7.5C

1 4 2 . 5
£ . 8 1

1 5 6 . 7
9 . 6 5

1 7 2 . 8  
1C.  <6

2 1 3 . 3  
1 1 .31

2 6 9 . 5
1 2 . 4 9

112 SHIPS t 6CA1S 1CC.0 1C2. 6
2 . 6 1 1 i t * 54 . i C T . r t "-UI 1 1 4 . 4

1 . 3 2
1 2 1 .8

6 . 4 8 ’ i i i l
1 4 3 . 4

6 . 3 E
1 5 4 . 4

7 . 6 1
1 6 5 . 8

7 . 4 4 ’ ! M M W
113 RAILWAY VEHICLES ICC.O i n i  .5  

1 . 5 2
1C7.1

2 . 6 2
11C .1 2 .81

1 1 2 . 6
2 . 2  7

1 15 . 1
2 . 1 6

1 1 8 . 2
2 . 6 8

1 2 2 . 1
2 .26

1 2 6 . 5
3 . 9 1

1 3 2 . 4
4 . 3 2

1 3£ .6 
4 .  iC

152 .4 
4 .84

1 6 8 . 2
5 . 2 1

i n PA&SEKGLR MCR10R CAR ICC.O 1 0 4 . 3
4 . 2 8

1C9.1
4 .61

1 1 4 . 4
4 . ( 0

119 . 4  
4 .  33

1 2 1 . 5
1 . 7 5

1 2 4 . 0
2 .C5

13C. 3
5 .C6

1 4 0 . 1
7 . 5 3

151 . £  
8 . 4 1

1 6 4 . 6
8 . 4 3

1 7 8 . 6
6 . 4 5

2 0 5 . 5
6 . £ C

2 3 6 . ?
7 . 7 0

115 REfAI N Of PASSEN6ER MOIO ICC.O
’ S f i S

11 < . V
7 .62

1 2 4 . 9t.tt 132 .6
6 . 1 7 ’ i i i i

1 4 5 . 9
4 . 6 2 ’ i f . t ’ I ! ) ? ’ t i l l ' i t i i

1 £5 .2 
5 . 1 2

2 0 4 . 4
5.CC

2 2 5 . 5
5 . 1 1

116 MO 1CRCVCLES S blCVCLES ICC.O
T . j f ’ S i i i V . 5 * ’ J t i J u - * . j 5 n\d ’ H i ! M!ii ’ i ! » l ’ i ’ l l

1 4 4 . 4
6 . £ 5 ’ i ! r t

1 6 0 . 7
6 . 3 3

117 Al f cCRAf IS i c c . o 9 9 . 4
- . t c

9 9 . 9
.52

1 0 L. 7
. 8 3

1C1.3
.52

1C1. 9
. 63

1CJ .4
1 . 4 3 ’ 1 * * 1 ' K j J ’ K i i

1 1 8 . 6
4 . 4 7 ” 5 f i

1 4 4 . 4
5 . 4 6

118 OTfER IRAKSfCRfATICN ICC.O 1 C6 . 2
6 .2C

1 1 . . 2t . 6 !
12 C. 9  

6 . 7 6
\2t.i
6 .C 5

13 Z. 3
3.1C

1 3 7 . 2
3 . 7 6

1 4 7 .4
7 . 4 2

1 6 2 . 3  
1C.12

1 8 0 . C 
1 0 .  9C

1 99 . 6
10 . 91

2 2 1 . 8
1 1 . 1 1

26 £ .5 
9 . 5 7

3 2 7 .5
1 1 . 1 5

119 PRECISION MACHINERY ICC.O 1 C3 . 2  
! .  I t

1C3 .4
.25

1C6 . 9
2 . 3 3 * ? ! * !

1 1 C . 6 
1 . 1 3

1 1 1 . 7
1.CG

1 1 5 . 5
3 . 4 3

1 2 1 . 1
4 .P3

1 2 9 . C 
5 . 6  £

1 3 5 . 0
5 . 4 8

1 4 2 . 1
5 . 2 7

1 5 5 .6
4 . 5 4

1 7 2 . 4
5 . 7 2

U O PHCTC6RAPMC 8 OP11CAL I ICC.O I C O . 5 
. 4 7

1C1. 2
.73

1C4 . 6
2 . 2 6

1 07 . 7
2 . 5 6

1C9. 9
2 .C3

1 1 1 . 8
1 . 7 5

1 1 5 .9
3 . 6 6

1 2 1 .  £ 
5.CE

1 2 9 . 2
6 . 0 2

1 3 7 . 0
6 . C3

1 4 5 . 0  
5 . £ 8

16C.9
5 . 2 1

1 6 0 . 1
6 . 1 9

121 WA 1C HE S 1 CLCCKS ICC.O 9 9 . 5
- . 4 6

99 .a 
. 2 !

1C5 . 8  
6 . L i

1C6.6 2 .68
1 1 C . 0 

1 .31
1 1 1 . 7

1 . 5 6
1 1 7 . 8

5 . 4 6
1 2 5 . 6  

6 . 5 9
1 3 4 . 7

7 . 2 !
1 4 3 . 4

6 . 4 8
1 5 2 . 3

6 . 1 8
1 6 9. 1

5 . 2 4
1 9 1 . 9

7 . 1 6
122 Ol fER HANt rAC1URIKE 6000 ICC.O 113 .1 

1 .  14
l u . C  6 .C5

1 2 5 . 2
4 . 3 2

1 2 9. 3
3 . 3 1

1 3 1 . 7
i . t e

1 3 4 . 0
1 . 7 6

135 .3  
3 .  c9

1 4 6 . 4
5 . 1 4

1 5 5 . C 
5 . 8 5

1 6 4 .2  
5 .  £8

1 7 3 . e 
5 . £ 7

1 9 4 . C 
5 . 6 6

2 2 0 . 0
6 . 9 6

123 HOLSl f tG CONSTRUCTION ICC.O 1 J 7 . 9  
7 . 6 6 nUi ’Ms) "Ul " ! l l

12C.5
. 9 4

1 2 1 . 7
. 5 5

1 2 4 . 0
.58

1 2 5 . 3
1.CC

1 2 7 . 9  
1 .C3

1 3 0 . 6
1 . 0 7

124 COkSTRUCT 10K KOI fCR RfS ICC.O 1 1 2 . 7  
2 .7C

1C5 .3 
2 .53 ’Hi I • r . j i 1 I t  ?9 T.ii '\Ul Mil? ’i'xl 1 3 3 . 6

3 . 6 4
1 3 8 . 8  

3 .  £5
1 6 3 . 7  

4 . 4 4
125 BUILDING REPAIRING 1CO.O 1C5 .4 

5 . * 6
11C.5

4.9C
1 1 5 . 7  

4 . 67
12c .  t  
4 . 4 4

13 0 . 8  
3 . 9 5 •i’ri nits ’Hi* 1 5 9 . 8

4 . 2 5 ’KjJ 1 9 0 . 4
4 . 6 6

126 POLL 1C U T I L I T Y  C0KS1RUC1 ICC.O 1C4 . 7  
4 . 6 9

1C9. 3
4 . 4 ?

1 1 4 . 1  
4 . 3 5

1 1 8 .9
4 . 2 6

1 2 3 . 8
4 .C9

1 2 8 . 7
2 . 9 6

1 3 9 . 3
4 .C8

1 4 5 .  2 
4 . 2 3

1 5 1 . 5  
4 . 3 4

1 5 8 . 3
4 . 4 8

1 7 3 .3
4 . 6 6

1 9 0 . 4
4 . 9 1

r
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1 A6 fcl C LLTUfcE ■ f OflESTfcV AN 1.0 1 .c
.cc

1 .r 
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.LC
1.C
.CO

2 f l lMNC 192.9 1; 6 .fc 
-2.14

H  i .7 
.48

1fc(.1 
- ,e6

1*2.?
-2.GJ.

loC ,2 
-1.14

3 FOCliS AhO TCLACCO I f  3.5 11 2 .4
- .55

l i t  .9 
- . t5

179.1
* .v7

17?.!
- i  ,n?

175.4
-1.C7

4 i t  >t i le 1 6 6.9 1.4.7
-1.16

1C. .9
- .92

181,3
- ,o9

177.5 
-1 ,*(.

177,4
- . i i

5 PULP ANO FAFER 1C9.3 IBS .8 
J i . l  6

H  i .9 
- . IC

185,e 
-1 ,10 .

18 2. (. 
-1,7!

1BG.7
-1.C4

6 CHEMICAL PRODUCTS 177.3 174 .C 
-1 .8$ H i d

1 7C.6 
- , U

167, i 
-1.P2

166,5
- , e l

7 Pit 1ftAM PETALS 192.3 1fa7.6
-2.45 “ i d

155,5
-1,23

1M.7
-2.Ci !i!<3

e PETAL PRODUCTS 153.3 11?.2 
-2.65

U l . t
.77

U  < . 3 
-1.74
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-2.35
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-1.C0

9 NOk ELECTRICAL PACN1NERV 194.2 169,3
-2.51

1 F 9 .2 
- .C5

m . 7
-1.35

18 2.3 
-2,3?

178,8 
-1.49

10 ELECTRICAL PACHINERV 1?G.3 177.2
-1.74

1 7 i .1 
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17! .9 
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l i S f  i U ‘. f )
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175.8
- .79
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15<.7
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192.1-1. j C
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167.9

- .£2
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1976 1577 1578 1979 198C 1581 1983 1585

1 , 0
.CC

1.C
,CC

1.C
• CC

1.C
.CC

1 . 0
,C0

1.C
.CC

1.C
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- 1 . L ?

1 7 2 . 9
-1 ,C8

171 .C 
- 1 . 1 4
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