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REGIONAL MODEL OP EUROPEAN CMEA ECONOMIES

1. M lnlmodel o f  N a tio n a l Eoonom y j-^ B aa io C o n c e p tlo n a

T here tire  two m ainstream s le a d in g  to  a  f u l l  s o a le  model o f 

th e  n a t io n a l  economy. The f i r a t  one le a d a  th ro u g h  th e  c o n s tru c -

t io n  and n ex t exp ansion  o f a  m i n l m o d e l  o f  th e  economy. 

The second one1 s t a r t s  w ith  a lr e a d y  b u i l t  m odels o f s e c to r s  o f 

th e  economy and i n te g r a t e s  them i n to  one l a r g e  m odel. I n  th e  

second c a se  a  m inlm odel l a  s t i l l  v e ry  u s e fu l  s in c e  i t  a llo w s f o r  

o a rry in g  out s im u la t io n  of s e v e r a l  i n te g r a te d  s e c t o r a l  m odels w ith  

th e  r e s t  o f th e  economy re p re s e n te d  by i t .  In  such  a  oaae th e  

I n te g r a t io n  o f  s e c to r s  can be made s e c t o r  by s e c to r .

By a  m i n i m o d e l  we u n d e rs ta n d  an econom etric  model 

in  which each  e q u a tio n  d e s c r ib e s  a  s e p a r a te  s e c to r  o f  th e  n a t i o -

n a l  economy. Hence i n  th e  m inim odel we have each  o f  th e  b a s io  

v a r i a b le s ;  in v e s tm e n ts , f ix e d  a s s e t s ,  employment, wages, incom es, 

oonsum ptlon, e x p o r ts ,  im p o r ts , and f i n a l l y  b o th  -  produoed and 

d i s t r i b u t e d  n a t io n a l  income r e p re s e n te d  by a  s e p a r a te  e q u a tio n . 

J o in t l y  th e s e  c o n s t i tu t e  a  s im p le  model o f  th e  n a t io n a l  economy. 

we te n d  to  d e s c r ib e  th e  economy i n  r e a l  te rm s a lth o u g h  th e  n a t i o -

n a l  income d e f l a t o r  i s  a  d e s i r a b le  f e a tu r e  o f  a m inlm odel. I n  th e  

case  o f  f o re ig n  t r a d e  r e a l  v a r ia b le s  a re  u s e f u l  a s  lo n g  as  th e  

d e s c r ip t io n  o f  m a te r ia l  p ro c e s s e s  i s  c o n c e rn e d . The nom inal v e r-

s io n s  o f  th ese - e q u a tio n s  a re  o f im p ortance  a s  w e ll s in c e  th e  d i f -

- * L e c tu re r s  a t  th e  I n s t i t u t e  o f  E conom etrics  and S t a t i s t i c s ,  
U n iv e r s i ty  o f  Łódź.

1 See f o r  example c h a p te r :  S u b n a tio n a l M odels, i n  K l e i n  
1982.



fe re n c e  o f nom inal e x p o rts  and Im porte  d e te rm in e s  th e  need  o f  th e  

o o u n try  f o r  f o re ig n  c r e d i t s .

A deep b e l i e f  i n  th e  e x is te n c e  o f  an eoonomio mechanism o p e ra -

t in g  autonom ously and n o t f u l l y  o o n t r o l le d ,  i s  th e  o o m e ra to n e  

o f  any eoonom etrio  m o d e llin g . We s t r e a s  t h i a  a ssum ption  a in o e th e  

n o t io n  o f  c e n t r a l  p lan n in g  i s  som etim es u n d e rs to o d  q u i te  v o lu n ta — 

r i s t i c a l l y  as  th e  p o s s i b i l i t y  o f  a lm ost t o t a l  c o n tr o l  o v e r  main 

economlo p ro o o ss e s . The a c ce p tan c e  o f  such  an  I n t e r p r e t a t i o n  

would oause th e  model to  d e s o r lb e  th e  o e n t r a l  p la n n e r 'a  a c t i v i t y  

r a t h e r  th a n  th e  a c t i v i t y  o f  th e  economy.

Hence we s t a r t  th e  d e s c r ip t io n  o f  th e  system  o f  m inim odels o f  

th e  n a t io n a l  econom ies o f  CUBA o o u n tr ie s  s t r e s s i n g  th e  main 

assu m p tio n s ly in g  b eh ind  o u r  m o d e llin g  a c t iv i ty «

A. T here  e x i s t s  an eoonomio meohanlsm d e e p ly  anohored in  

o b je c t iv e  eoonomio la w s . The d eg ree  o f  th e  s i m i l a r i t y  o f  th e s e  

mechanisms i n  CUBA c o u n tr ie s  has been  p a r t l y  t e s t e d  th ro u g h  th e  

a tte m p t to  e s t im a te  u n i f i e d  e q u a tio n s  f o r  a l l  aeven  European CUBA 

c o u n t r i e s 2.

B . The c e n t r a l  pl a n n e r ’s  ̂ in f lu e n c e  on th e  eoonomio p ro o e sse s  

i s  c o n s tra in e d  by th e  fo llo w in g  o irc u m sta n o es i th e  f i r s t  r e s t r i c -

t io n  r e s u l t s  from c h a n n e ls  o f  h ia  in f lu e n c e .  The p la n n e r  makes 

m ain ly  In v estm en t d e o ia io n s ,  seoondary  ( s ln o e  n o t a s  e f f i c i e n t l y  

c o n t r o l la b le )  a re  th e  d e c is io n s  abou t p r io e s  and w ages. We l e f t  

ou t th e  f a c t  t h a t  p la n s  a re  based  on th e  n a t io n a l  b a la n c e s  o f 

la b o u r  f o r c e ,  raw m a te r ia ls  and f u e l s  a s  w e ll a s  th e  most im-

p o r ta n t  s e m l- f ln ls h e d 'g o o d s ,  t h e s e ,  b a la n o e e  r e p r e s e n t  a n o th e r  

ch an n el o f  th e  In f lu e n c e ,  whioh can by e x e r te d  by th e  o e n t r a l  

p la n n e r .

2
L et u s  rem ind h e re  t h a t  th e  European members o f  th e  C o un cil 

f o r  M utual Economic A s s is ta n c e  a r e j  B u lg a r ia  ( 1 ) ,  C zech o slo v ak ia  
( 2 ) ,  th e  German D em ocratic  R ep u b lic  ( 3 ) ,  Po land  ( 4 ) ,  Romania ( 5 ) ,  
Hungary (6 )  and th e  S o v ie t  Union ( 7 ) .  where i n  b r a c k e ts  we show 
numbers chosen  to  r e p r e s e n t  th e  d a ta  abou t a g iv en  o o u n try  i n  o u r 
d a ta -b a n k .

~3 We ó h a l l  s t r e s s  th e  d i f f e r e n o e  betw een th e  n o t io n s  o f  th e  
c e n t r a l  p la n n e r  and th e  a d m in is t r a t io n ,  a s  th e  d i f f e r e n c e  betw een 
th e  p ro c e s s  o f th e  fo rm u la tin g  d e s i r a b le  and f e a s i b l e  economic 
t a r g e t s ,  and th e  p ro c e s s  o f  th e  o p e ra t iv e  d ec is io n -m ak in g  d u r in g  
th e  p e r io d  o f  th e  p la n  im p lem e n ta tio n . I n  th e  economlo p r a o t io e  
th e s e  two p ro c e s s e s  (and  n o t io n s )  eure f r e q u e n t ly  mixed to g e th e r  
and th e  above assu m p tio n  h as  somewhat i d e a l i z i n g  c h a ra c te r !  
b a s i c a l l y  a l l  o u r  a ssu m p tio n s have t h i s  c h a r a c te r .



The second r e s t r i c t i o n  i s  co n n ected  w ith  th e  f i r s t  assum ption

— th e  p i дп п ег’в in f lu e n c e  i s  bound by th e  o b je c t iv e  eoonomlo law s 

g o v e rn in g  th e  b e h a v io u r o f  th e  economy, among them a s p e c ia l  r o le  

l e  p lay e d  by th e  p o e s i b i l i t l e s  o f  th e  eoonomy to  I n v e s t .

The d i f f i o u l t  s i t u a t i o n  o f  Po land  i n  th e  l a t e  s e v e n t ie s  

e x e m p lif ie s  th e  a d v e rse  e f f e c t s  o f  a  v o l u n ta r l s t i c  a c t i v i t y  o f 

th e  p la n n e r  and a d m in is tra t io n *  On th e  o th e r  han d , i t  I s  m ostly  

th e  d im ension  o f  th e  f o re ig n  t r a d e  d eb t o f P o land , th a t  oan be 

a t t r i b u t e d  to  th e  mismanagement o f th e  eoonomy. Except f o r  th e  

S o v ie t  U nion, a l l  th e  o th e r  СЫЕА c o u n tr ie s  have accum ulated  fo -

r e ig n  d e b ts  i n  th e  l a t e  s e v e n t ie s  ( i n  1978, th e  l a s t  y e a r  o f  o u r  

sam ple, th e  aocum ulated  f o re ig n  t r a d e  b a lan o e ,m easu red  in  m il l io n  

US d o l l a r s  was» f o r  B u lg a r ia  -  1898, f o r  C zeohoälovak ia  -  1961, 

f o r  GDR -  6130, f o r  Poland  -  14 954, f o r  Romania -  1486, f o r  Hun-

g a ry  -  4978, and f o r  th e  S o v ie t Union -  11 2 8 9 ), r e f l e c t i n g  th e  

t r o u b le s  w ith  suoh a  c o n tr o l  o f  th e  n a t io n a l  econom ies as to  m atch 

th e  im p o rts  w ith  th e  e x p o rts  i n  th e  w orld o f  r a p id ly  ohanging  

p r i c e s ,  e s p e c ia l ly  o f  o i l .  S tro n g  ohanges i n  th e  economio mecha-

nism s a re  to  be expeo ted  b e fo re  a  new b a la n c e  o f  f o re ig n  t r a d e  

and i n t e r n a l  grow th w i l l  be rea o h e d .

C* The main t a rg e t  o f  th e  economic system  I s  to  o b ta in  th e  

p o s s ib ly  h ig h e s t  in c r e a s e  o f  i t s  o u tp u t,  w h ile  th e  main so u rc e  o f 

th e  in c r e a s e  I s  formed th ro u g h th e  in v es tm e n t p ro cess«  A lthough 

th e  w e lfa re  i s  u s u a l ly  u n d e rs to o d  a s  th e  t r u e  t a r g e t  o f  th e  

s o c i a l i s t  syetem , th e  w ell-know n t r o u b le s  w ith  th e  m easurem ents 

o f  th e  w e lfa re  and some g e n e ra l  c o r r e l a t i o n  o f th e  w e lfa re  

and th e  o u tp u t o f  th e  economy b rou gh t th e  above t r a n s fo rm a t io n  o f 

th e  o r ig i n a l  t a r g e t*  A f te r  a l l ,  th e  o u tp u t form s a  m a te r ia l  back-

ground f o r  th e  w e lfa re  in c re a se * P e rh a p e  th e  most p ro b a b le  su g g es-

t io n  i s  t h a t  th e ^ ln o re a s e  o f  th e  o u tp u t o f th e  eoonomy a lo n g  w ith  

some c o n s t r a in t s  i n  th e  form o f  a  minimum, y e t  a d m is s ib le , r a te  o f 

g row th  o f  s o o ia l  and in d iv id u a l  oonsum ptlon , form th e  o p e ra t iv e  

t a r g e t  o f  th e  s o c i a l i s t  system *

The above, a lo n g  w ith  a  v e ry  p o p u la r  o p in io n  t h a t  th e  produo-

t i o n  o f th e  ln v ee tm en t goods sh o u ld  In c re a s e  f a s t e r  th a n  th e  p ro -

d u o tio n  o f  th e  consum er g o ods, a re  th e  p ro b a b le  re a so n s  why th e  

s o c i a l i s t  economy t r i e s  to  in o re a s e  th e  s h a re  o f  In v e s tm e n t, a s  a 

" s p i r i t u s  movene" o f  th e  whole economy* The r e v e r s e ,  l*e*  th e  

d e o re a se  o f  th e  in v es tm en t s h a re ,  can  be exp eo ted  m ain ly  when th e



c o n s t r a in t о ( th e  r a t e  o f  grow th o f  th «  ooneum ptlon) f a l l  below 

th e  a o o e p ta b le  l e v e l .

D. Employment 1« de te rm in ed  by th e  ln o rg a e a  o f  la b o u r  fo ro e  

a s  a r e s u l t  o f  th e  f u l l  employment p o llo y *  A o o o rd in g ly , th e  ex-

p e o te d  I n c re a s e  o f  th e  la b o u r  fo ro e  In flu e n o « «  a ls o  th «  l« v « l  and 

c h a r a c te r  o f  in v e s tm e n t« . I t  e tre n g th e n e  th e  t«nd«noy tow ard« 

h ig h e r  in v es tm en t r a t e  i n  a  o o u n try  w ith  n o t f u l l y  u t i l i s e d  

la b o u r  f o r c e .  However, th e  f u l l  employment p o l lo y  im poses s e r io u s  

r e s t r i c t i o n s  on th e  a v a i l a b le  m easures tow ard« th e  In o re a s e  o f  

la b o u r  p r o d u c t iv i ty ,  e s p e c i a l l y  I n  th e  f i e l d  o f  n e g a tiv e  s t im u l i  

su ch  as  d i s m is s a l .

B. Im p o rts  s e rv e  needs o f  th e  pro d u o tio n  p ro o e s s ,« x p o r ta  e a rn  

money f o r  im p o rt« . Im p ort«  b r in g  m o stly  f u e l s ,  raw m a te r ia ls  and 

some in v es tm en t goods -  a l l  t h a t  1« n o t a v a i l a b le  I n s id e  a  g iv en  

cou n try . The im p o rts  o f  consumer goods have a  complementary ch a ra c -

t e r  and a re  f re q u e n tly  a c t iv a te d  as an in te r v e n t io n .  In  th e  case  

o f  e x p o rts  we sh o u ld  expeo t t h a t  I t  i s  n o t  th e  r e l a t i o n  o f 

dom estlo  to  f o re ig n  p ro d u o tio n  o o s ts  t h a t  d e te rm in e s  what goods 

a re  e x p o rte d , I t  i s  r a t h e r  th e  a c c e p t a b i l i t y  o f  th e  goods from 

th e  p o in t  o f  view  o f  a  fo re ig n  cu sto m er. H ence, i n  m odels o f  th e  

CMEA c o u n tr ie s  we f r e q u e n t ly  ao c ep t demand fu n o tlo n s  f o r  e x p o r ts ,  

a lth o u g h  i t  i s  obv ious t h a t  w ith  th e  in o re a s e  o f  th e  a o t i v l t y  

l e v e l  o f  th e  economy e x p o r ts  I n c re a s e  as th e  su p p ly  o f  goods I n -

c r e a s e s .  The q u e s tio n  o f  th e  « f f io ie n o y  o f  e x p o rt«  red u o es some-

tim es  to  th e  minimum a  req u irem e n t t h a t  th e  e x p o rt p r ic e s  sh o u ld  

exceed  dom estlo  c o s t s ;  The CMEA econom ies seek  f o r  th e  ex p o rt i n -

c r e a s e  m o stly  when th e y  need f ln a n o e s  f o r  im p o r ts ,  I n  th e  o th e r  

c a se  p r ic e s  o f r e s p e c t iv e  goods a re  k ep t low enough to  a llo w  th e  

p o p u la t io n  to  consume a l l  p ro d u o ts . Lack o f  p ro p e r ly  d e f in e d  me-

chanism s a llo w in g  to  compare f o re ig n  and dom estlo  c o s ts  p re v e n ts  

th e s e  c o u n tr ie s  from more e x te n s iv e  a p p l io a t io n  o f  th e  p o l lo y  o f 

e f f i c i e n t  f o re ig n  t r a d e  i n  th e  se n se  o f  e x p o r tin g  th e s e  goods 

T hlch  can be produced  e f f i c i e n t l y  i n  th e  o o u n try , and im p o rtin g  

th o s e  which oan be a ls o  produoed b u t I n e f f i c i e n t l y .



2 . S p e c i f i c a t io n  o f  B as lo  R e la tio n e  

i n  th e  M inlm odel* In v es tm e n ts  J

J  -  j ( l ,  J _ , ,  * ) ,  C1)

dopende m ain ly  on th e  grow ing p o s s i b i l i t i e s  o f  th e  n a t io n a l  

eoonomy, r e p re s e n te d  h e re  by th e  produoed n a t io n a l  Inoome X, th e  

i n e r t i a  o f  th e  p ro c e s s  l a  c o n s id e ra b le  and we r e f l e o t  i t  in tro d u c -

in g  a  lag g e d  endogenous v a r i a b le  J _ 1# f i n a l l y  we In tro d u o e  th e  In -

vestm ent i n t e n s i t y  r a t e  r  t h a t  r e f l e o t e  th e  o e n t r a l  p la n n e r 'a  

In f lu e n o e . What we r e a l l y  want h e re  i s  th e  p l a n n e d  in te n -

s i t y  o f  In v e s tm e n ts , however such  a  v a r ia b le  i s  p u b lish e d  i n  d i f -

f e r e n t  v e rs io n s  and we have no p o a e l b i l i t y  to  o o n e tru o t lo n g  

enough, I n t e r n a l l y  c o n s is te n t  s e r i e s  o f  th e  p lan n ed  i n t e n s i t y .  I n  

p r a c t ic e  we r e p la c e  i t  w ith  a  p ro zy  In  th e  foxm o f  th e  r  e a -  

1 i  г  e d i n t e n s i t y  o f  in v e s tm e n ts . T h is  g iv e s  a  v e ry  rough 

e s tim a te  o f  th e  in f lu e n o e  o f  th e  p la n n e r t  th e  v a r ia b le  i s  oon- 

s id e re d  to  be exogenous.

By th e  I n v e s t m e n t  i n t e n s i t y ,  we u n d e rs ta n d  

th e  r a t i o  o f  g ro s s  In v es tm en t J  to  th e  d i s t r i b u t e d  n e t  n a t io n a l  

Income ID .

J/XD.

T h is  p e c u l i a r  d e f i n i t i o n  n o t o n ly  r e f l e c t s  th e  u n a v a i l a b i l i t y  

o f  n e c e a a a ry  d a ta  ( f o r  exam ple g ro aa  n a t io n a l  inoom e), i t  a ls o  

ten d a  to  c h a r a c te r iz e  how s t r o n g ly  th e  in v ea tm en t a c t i v i t y  -  th e  

new JNET and th e  re n o v a to ry  JREN in v es tm en t w e ig h ts  down th e  d i a -  

t r i b u t e d  n a t io n a l  inoom e. We have i

J/XD -  JNET/XD + JREN/XD,

th e  in v ea tm en t i n t e n a i t y  as th e  sum o f two r a t i o s  -  th e  r e g u la r  

n e t in v ea tm en t r a t e  JNET/XD m easuring  th e  speed  o f  ex p an sio n  o f 

th e  c a p i t a l  s to o k j  and th e  'r a t e  o f  r e n o v a t io n ' JREN/XD m easuring  

th e  i n t e n s i t y  o f  consum ption  and re n o v a tio n  o f  th e  e x i s t in g  c a p i -

t a l  a to o k . We p r e f e r  th e  i n t e n s i t y  o f  in v es tm e n t to  th e  n e t  i n -

^ We show th e  ex p e c te d  s ig n  o f  th e  r e l a t e d  o o e f f lo ie n t  u s in g  
"+" o r  above th e  v a r i a b l e ’s  name.



v e e tn e n t r a t e .e in o e  th e  v a lu e  o f  JREN i a  o a lo u la te d  th rou gh  p u re ly  

bookkeeping  o p e ra t io n s  w itho u t d i r e o t  r e l a t i o n  to  th e  r e a l  'co n -

su m p tio n ' o f  th e  o a p l ta l .A  a l i g h t  ohange i n  th e  r u le a  o f  o a lo u la -  

t i o n  o f JREN can ohange i t s  v a lu e  d r e m a tio a l ly .  On th e  o th e r  hand, 

i t  l a  a  m eaaure o f  th e  a h a re  o f  t o t a l  J  In v es tm e n t a o t l v i t y  
t h a t  l a  i n t e r e a t i n g  f o r  u a .

F ix ed  a s a e ta  ( o r  s h o r t l y  o a p l t a l )  К obey th e  fo llo w in g  b a s io  

id e n t i ty *

К -  + I  -  шк ,  ( 2 )

I . e .  th e  o u r re n t  v a lu e  o f  th e  o a p l t a l  e q u a ls  to  th e  p re v io u s  

y e a r 's  o a p l t a l  in c re a s e d  by r e a l i s e d  in v e s tm e n ts  I  m inus I t s  

d eo reaae  (ooneum ptlon) i n  th e  p ro d u o tio n  p ro o eas  a ^ .

The main problem  l a  posed  by th e  f a o t  t h a t  th e  in fo rm a tio n  

abou t 1 and s k i s  u s u a l ly  u n a v a i la b le ,  a im p l i f io a t io n a  in  th e  

p ro o eas  o f  o a lo u la t lo n  o f  a m o r t is a t io n  and o a p l t a l  rep lao em en t 

make th e  in fo rm a tio n  d o u b tfu l  i f  a v a i l a b l e .  Henoe we make two 

s im p lify in g  aaau m p tio n st

a ) th e  r e a l i s e d  in v e s tm e n ts  I  l a  aome d is tu r b e d  l a g  fu n o tio n  

o f  th e  in v es tm e n t o u t la y s  J t

/ +  + +

^ '̂«•j * ^»2* " *

b) th e  c a p i t a l  rep laoem en t i s  p r o p o r t io n a l  to  th e  v a lu e  o f 

th e  o a p l t a l  i n  th e  p re v io u s  y ea rs

e k “ r k • K- 1 ‘

w ith  th e  o o e f f io ie n t  o f  rep lao em en t r ^ .  S u b s t i t u t i n g  th e s e  in to  

(2 ) we g e t  s to o h a s t io  v e r s io n  o f  th e  o a p i t a l  e q u a tio n

К » f ( j ,  J _ i » ^ » 2 ’ ***) + 0  ”  pk )  ‘ K_1• ( 2 ')

Due to  low v a r i a b i l i t y  o f  th e  J  and К s e r i e s  and s tr o n g  t re n d s  in  

b o th  s t a t i a t i o a l  q u a l i ty  o f  e s t im a te s  o f  (2 ')  i t  happens to  be 

q u i te  p o o r in  th e  c a se  o f  th e  CUBA c o u n t r i e s .  Sometimes we a re  

fo rc e d  to  reduoe th e  number o f  la g s  o f  J  o r  to  f i x  a  p r i o r i  t h e i r  

c o e f f i c i e n t s .

\



Employment H

ж -  b( l , i _ 1t i ) , * (3)

i e  d e te rm in ed  by th e  two moat im p o rta n t f a o t o r s i  th e  f u l l  employ-

ment p o l lo y  on th e  one hand , and la b o u r  fo ro e  su p p ly  L on th e  

o th e r .  P o r a  lo n g  tim e  th e  d an g e r o f  th e  b a r r i e r  posed by th e  

seoond f a c t o r  was c o n s id e re d  a  t h e o r e t i o a l  one , exoep t in  вау th e  

GDH. Then C zech o slo v ak ia  and H ungary, n e x t th e  S o v ie t Union and 

Poland met t h i s  p roblem . How o n ly  Rom ania, and p o s s ib ly  B u lg a r ia  

oan be c o n s id e re d  f r e e  from t h i s  prob lem .

B a s ic a l ly ,  employment depends on The s to o k  o f  la b o u r  fo rc e  L 

( f r e q u e n t ly  r e p re s e n te d  by a s im p le  t r e n d  L -  f ( T ) ,  o r  even 

d i r e c t l y  e u b e t i tu te d  by t r e n d  T ) .  The economy i e  n o t ,  how ever, 

o o n fin ed  to  th e  eu p p ly  o f fe r e d  by th e  n a tu r a l  p ro o e s s e s , i t  oan 

a ls o  g e n e ra te  ohanges i n  th e  la b o u r  fo ro e  by a p ro p e r  employment 

p o l ic y ,  s t im u la t io n  o f  women's p a r t i c i p a t i o n  o r  p ro p a g a tio n  o f 

tw o-job  work. Henoe, on th e  lo n g e r  term  movements o f  employment 

oaused by changes i n  la b o u r  f o r c e ,  th e r e  a r e  im posed s h o r t e r  term  

o s c i l l a t i o n s  c o r r e la t e d  w ith  th e  movements of th e  n a t io n a l  eoonomy 

( re p re s e n te d  h e re  by X ). The p ro c e s s  o f  ohanges, onoe i n i t i a t e d ,  

i s  n o t e a sy  to  s to p ,  henoe lag g e d  endogenous v a r ia b le  r e f l e c t s  

th e  I n e r t i a  o f  th e  employment o h anges.

The problem  o f  th e  p ro p e r  r e p r e s e n ta t io n  o f th e  f a c t o r s  r e f l e o -  

ted  by X i s  q u i te  d i f f i c u l t , s o  we have th e  so  o a l le d  p r  o d u  o—

 ̂ ^ v i  t  у v e rs io n  o f  th e  employment f u n o tlo n  (u sed  more f r e -

q u e n tly  in  d is a g g re g a te d  m acrom odels to  d e s o r lb e  employment i n  

s e c t o r s ,  b ran ch es  and i n d u s t r i e s ) !

where we in te n d  to  o a tc h  th e  fo llo w in g  phenomenon! g iv en  th e  p ro -

d u c tio n  p la n  X and la b o u r  fo rc e  L we ex p eo t t h a t  th e  in o re a s e  o f 

employment w i l l  bé r e ta rd e d  w henever i n  th e  l a s t  y e a r  th e  p roduc-

t i v i t y  o f  la b o u r  in c re a s e d  a llo w in g  p ro d u o tio n  o f  th e  same amount 

Using few er w o rk e rs .

P ro d u o tio n  X ( i n  th e  m inim odel i t  i s  J u s t  th e  n a t io n a l  i n -

oome) u sed  to  be g e n e ra l ly  d e s c r ib e d  by two f a o to r s

(3')



e(h , k ). (4 )

Such an  ap p ro ach , t y p ic a l  i n  th e  oaee o f  mezo- o r  m ic ro - 

-econom ic c o n s id e ra t io n s  has to  be m o d ified  In  a t  l e a e t  two wayst

a) by th e  w ea th er (In d e x  o f  IOWA ty p e ) ,

b) by th e  im p o rts  ( o r  b ro a d e r  -  m a te r ia ls  and f u le s  s u p p ly )  

In f lu e n c e .

The in f lu e n c e  o f im p o rts  can be d iv id e d  in to ;

1 . Im p o rts  o f  m achinery  ( in v e s tm e n t im p o rts )  in f lu e n c in g  th e  

o a p i t a l - l a b o u r  r a t i o ,  p r o d u c t iv i ty  and hence p ro d u o tio n . I t  1b 

w ide ly  a c c e p te d  th a t  Im ported  in v es tm en t goods have h ig h e r  p ro -

d u c t iv i t y  and t h i s  i s  th e  way th e y  in f lu e n o e  th e  grow th o f  th e  

economy. Some a u th o rs  t r i e d  to  m easure th e  d i f f e r e n c e  in  produc-

t i v i t i e s  o f m ach inery  o f  d o m estic  o r ig in  o r  im p o rte d . Suoh an 

approach  i s  to o  much s im p l i f ie d  s in c e  th e  In v estm en t im port need 

n o t o n ly  be a  more p ro d u c tiv e  s u b s t i t u t e  o f dom estlo  p ro d u o tio n . 

I t  oan be com plem entary as w e l l ,  e s p e o la l ly  i f  some k in d s o f  ma-

c h in e ry  a re  n o t produoed d o m e s t io a l ly ,o r  produoed i n  i n s u f f i c i e n t  

am ounts. Such a  m achinery  need  n o t be o f  b e t t e r  q u a l i ty  o r  te c h -

n o lo g ic a l ly  more advanced , s in c e  i t s  most im p o rta n t e f f e c t  i s  th e  

r e d u c t io n  o f th e  b o t t le n e c k s  o f  th e  economy. Hence a lth o u g h  th e  

a tte m p t a t  m easu rin g  th e  e f f e c t s  o f m aohinery  im p o rts  on th e  

d om estic  o u tp u t i s  a r e a s o n a b le  e x o e r c i s e , l t s  r e s u l t s  i n te r p r e te d  

i n  term s o f d i f f e r e n c e s  in  p r o d u c t i v i t i e s  of m ach inery  o f d om estic  

and im ported  o r ig in  a re  l i k e l y  to  le a d  to  e x a g g e ra te d  r e s u l t s .

2 . Im port o f  raw m a te r ia ls  and f u e l s  MF i s  d i r e o t l y  l in k e d  to  

th e  g lo b a l p ro d u c tio n  o f  th e  econom y.Since we im port m ain ly  goods 

u n a v a ila b le  from d om estic  s o u rc e s ,  a v a i l a b le  i n  I n s u f f i c i e n t  

amount o r  o f  worse q u a l i ty ,  th e  r e d u c t io n  o f  such  im p o rts  e x e r t s  

s t r o n g  in f lu e n c e  on th e  p ro d u c t iv ity }  some p ro d u c tio n  i s  e i t h e r  

s to p p e d , o r  red u c e d , o r  i s  c o n tin u e d  u s in g  l e s s  e f f i c i e n t  o r  more 

ex p en siv e  dom estic  m a te r ia ls  b r in g in g  h ig h e r  c o s t s .

A ll  what has been  s a id  above a lo n g  w ith  some e f f e o t s  i n  e a t i -  

m atlo n  p ro c e s s  (o on n ec ted  w ith  m u l t i o o l l i n e a r i t y  due to  s tro n g  

t r e n d s  i n  v a r ia b le s )  b r in g s  us to  th e  c o n c lu s io n  t h a t  i t  i s  r a t h e r  

th e  p r o d u c t iv i ty  fu n c t io n  t h a t  sh o u ld  be used  as i n d i r e c t  produo-

t i o n  fu n c tio n s



X/N .  Х /И Д О , M/X, IOWA, T J ,
/ +  + + + \

(4 ')

where th e  p r o d u c t iv i ty  X/N depends on th e  c a p i t a l - l a b o u r  r a t i o  

K/N, im p o rte  to  p ro d u o tio n  r a t i o  M/X, w e a th e r in d ex  IOWA and 

n e u t r a l  t e c h n ic a l  p ro g re se  r e p re s e n te d  by tim e  t r e n d  T c o e f f ic i e n t .  

The te c h n ic a l  g a in s  from e s tim a t io n  o f  such  an e q u a tio n  a r i s e  

from th e  f a c t  t h a t  u s u a l ly  T ,K , N and M a re  v e ry  s tro n g ly  c o r -

r e l a t e d  i n  t im e , e s p e c ia l ly  in  q u i te  s t a b l e  econom ies, a s  th e  so -

c i a l i s t  ones have been i n  th e  s i x t i e s  and th e  e a r ly  s e v e n t i e s , th e  

m u l t io o l l i n e a r i ty  e f f e c t s  f r e q u e n tly  p re v e n t u s  from p ro p e r  s t a -

t i s t i c a l  i d e n t i f i c a t i o n  o f  s e p a r a te  In f lu e n c e s  o f  th e  v a r ia b le s  

i n  th e  fo llo w in g  e q u a tio n !  X -  X(K, N, II, T , IOWA).In th e  p roduc-

t i v i t y  e q u a tio n , we have а1вэ d e s c r ib e d  th e  in f lu e n c e  o f  th e  same 

v a r ia b le s  b u t e s tim a te d  one c o e f f i c i e n t  l e s s .  The p r ic e  i s  th e  

hom ogeneity o f  th e  f i r s t  d eg ree  w ith  r e s p e c t  to  o a p l t a l  and em-

ploym ent in  th e  са зе  o f  u s in g  power v e rs io n  o f  p r o d u c t iv i ty  fu n c -

t i o n ,  a lo n g  w ith  a s t r o n g e r  n o n l in e a r  c h a r a c te r  o f  th e  e n t i r e  

m odel.

From th e  c o n s id e ra t io n s  about th e  In f lu e n c e  o f im port we a r -

r iv e  a t  th e  f i r s t  s u g g e s tio n  w ith  re g a rd  to  expansion  o f  th e  

i n i t i a l  p r o p o s i t io n  o f th e  m inlm odel — to  r e p la c e  th e  p ro p e n s i ty  

to  im port M/X by two s e p a ra te  v a r ia b le s  -  d e s c r ib in g  m achinery  

im p o rts  and raw m a te r ia ls  -  f u e l s  s e p a r a te ly .  The second sugges-

t io n  c a l l s  f o r  a  two—s e c to r a l  m inlm odel w ith  a g r i c u l tu r e  s e p a ra -

te d  from th e  r e s t  o f  th e  economy.

a re  g e n e ra l ly  d e te rm in ed  by th e  p r o d u c t iv i ty  X/N. The in v es tm en t 

i n t e n s i t y  e n te r s  t h i s  e q u a tio n  n o t a s  a d i r e c t  c a u se , b u t r a t h e r  

as  an i n d i c a t o r  o f  t h e  s t a t e  o f  t h e  e c o -

n o m y .  The in c r e a s e  o f  i t  le a d s  to  th e  in c r e a s e  o f  th e  s h a re  o f  

e e c to r s  and b ran c h e s  p a r t i c i p a t i n g  i n  th e  in v es tm en t process,w ith  

wages r e l a t i v e l y  h ig h e r  th a n  th e  o th e r s .  A lso , e s p e c ia l ly  in  

b u i ld in g  and c o n s tr u c t io n ,  th e  in c re a s e d  demand f o r  la b o u r  f o r c e ,  

a s s o c ia te d  w ith  th e  in c r e a s e  in  J/X D, le a d s  to  an In o re a s e  o f 

w ages. These i n d u s t r i e s  oan u t i l i z e  r e l a t i v e l y  low q u a l i f ie d  

la b o u r  f o r c e ,  ta k e n  f o r  example from a g r i c u l t u r e .  Hence th e  wage

Wages Z

( 5 )

\



s t im u la t io n  i e  more p o p u la r  t h e r e .  An a l t e r n a t i v e  i s  th e  in c r e a s e  

o f  th e  p r o d u c t iv i ty  in  th e a e  i n d u s t r i e s ,  whioh r e q u i r e  u s u a l ly  

a d d i t io n a l  in v e s tm e n t. The l a s t  one oan be o b ta in e d  e i t h e r  from 

Im p o rts  (whioh does n o t In f lu e n c e  wages d i r e c t l y )  o r  th ro u g h  

a d d i t io n a l  p ro d u c tio n  i n  in v es tm en t-g o o d s  p ro d u cin g  i n d u s t r i e s ,  

w ith  th e  same f i n a l  r e s u l t  -  an ln o re a a e  i n  wages.

The meohanisms d e te rm in in g  wages have a  c o n s id e ra b le  i n e r t i a ,  

and onoe a c c e le r a te d  oannot be s to p p ed  e a s lly .H o w e v e r, th e  lag g ed  

endogenous v a r ia b le  supposed to  r e f l e c t  th e  I n e r t i a  o f  th e

p ro c e s s  i s  f r e q u e n tly  to o  h ig h ly  c o r r e la t e d  w ith  th e  p r o d u c t iv i ty  

whioh makes us om it i t  i n  many o a s e s .

P e rso n a l incom es Y, d e so rlb e d  i n  a  s im p l i f ie d  v e rs io n

w i l l  be r a t h e r  in tro d u c e d  i n d i r e c t l y  th ro u g h  th e  i d e n t i t y

and i n  th e  c a se  o f  n e c e s s i ty  an a d d i t io n a l  l in k in g  e q u a tio n  w i l l  

be u sed :

The.above p ro p o s i t io n  r e f l e c t s  th e  ten d en cy  to  u se  as  few 

v a r ia b le s  a s  p o s s ib le ,  s im u lta n e o u s ly  a v o id in g  o v e r s im p l i f ic a t io n s  

in tro d u c e d  by th e  l i n e a r i t y  o f  th e  r e l a t i o n  betw een PY and Y in  

e q u a tio n  ( 6 ) ,  A nother re a so n  i s  t h a t  u s u a l ly  N and Z a re  c a l -

c u la te d  in  d i f f e r e n t  c l a s s i f i c a t i o n s ,  a l s o  wages a re  n o t th e  o n ly  

so u rc e  o f  inoomea -  hence ( 6 " )  a d ju s t s  th e  m agnitudes o f  *a p r  end 

Y; what we r e a l l y  expeo t i s  t h a t  th e  v a r i a b i l i t y  o f  

Ya p r  r e f l e c t s  th e  most im p o rta n t d e te rm in a n ts  o f  incom es, p r e s e rv -

in g .  s im u lta n e o u s ly  some im p o rta n t n o n l in e a r i ty  i n  th e  m odel.

To a  l a r g e  e x te n t ,  p e rs o n a l incom es a re  n o t n e c e s s a ry  i n  th e  . 

m inim odel, i f  we ten d  to  reduoe i t s  d im en sio n s , s in c e  we may f o r -

m ula te

Consum ption С as

(6)

( 6 *)



as  an a l t e r n a t i v e  f o r  more p ro p e r  fo rm ula

С -  o (o .1t i ) .  (T)

T h e o r e t ic a l ly ,  th e  v e rs io n  (7 ')  i s  more a d m is s ib le , b u t t ro u b -

l e s  w ith  d a ta  may p rev e n t ua from t h i s  app roaoh .

The im p ortance  o f  (6*) in o re a s e s  e s p e c ia l ly  when th e  m in i-

model in c o rp o ra te s  a ls o

P e rso n a l income d e f l a t o r  PY

PY .  ? у ( ф ,  p j_ 1t io w a ) .  (8 )

The s p e c i f i c a t i o n  o f th e  e q u a tio n  f o r  th e  d e f l a t o r  depends 

c r u c i a l l y  on th e  s t r e n g th  o f  th e  governm ent c o n tr o l  o v e r  p r io e s .  

T h is  i s  p e rh ap s  th e  most s p e c u la t iv e  e q u a tio n  i n  th e  m odel. I n  i t  

We can se e  th e  main f a c to r s  in f lu e n c in g  p r io e s t

(E — M)/X — th e  w eight o f  th e  f o re ig n  t r a d e  b a la n c e  p e r  u n i t  

o f  p ro d u o tio n ,

(Z •# N)/X -  th e  w eight o f  th e  dom estic  inoomea p e r  u n i t  o f 

p ro d u c tio n , ( b a s i c a l l y  we p r e f e r  v e rs io n  Y/X, b u t n o t i n  a l l  th e  

CMEA c o u n tr ie s  we have good d a ta  o o n o em ln g  Y, henoe th e  above 

V ersion  s e rv e s  as a p ro x y ).

A s, lo n g  as th e  f o re ig n  t r a d e  b a la n c e  s ta y s  unchanged n e a r  

ze ro , th e  c o n n e c tio n  betw een w orld and dom estlo  p r ic e s  сел be 

Very lo o s e ,  in  th e  c a se  o f  p o s i t i v e  f o re ig n  t r a d e  b a lan o e  we may 

even ex p ec t d e c re a s e s  o f  p r ic e s  in s id e  th e  economy, s in o e  I t  i s  

s tro n g  enough to  pay f o r  i t s  im p o r ts .  I n  o u r  economlo r e a l i t y  i t  

i e  how ever, q u i te  an unu su a l c a s e .  A n e g a tiv e  b a la n c e  o f  f o re ig n  

t r a d e ,  i f  p ro lo n g e d , le a d s  to  th e  n e c e s s i ty  o f an i n t e r n a l  p r ic e  

I n c r e a s e , s in c e  th e  e x i s t in g  p r ic e s  a p p a re n tly  p re v e n t im p o rts  

from a d e c re a se  s u f f i c i e n t  to  r e a to r e  a re a s o n a b le  b a la n o e . The 

v a r ia b le  (E -  M)/X r e p r e s e n ts  t h e r e f o r e ,  an i n d i c a t o r  

° f  t h e  s t a t e  o f  e c o n o m i c  r e l a t i o n -  

8 h i  p s  w ith  th e  w o r l d ,  and i t s  c o e f f io i e n t  r e f l e c t s  th e  

S ig n a ls  re c e iv e d  by th e  c e n t r a l  p la n n e r ,  a s  w e ll  a s  some o f  th e  

a c tio n s  n o t d e so rib e d  by th e  m odel, b u t h av in g  p la c e  i n  th e  

r e a l i t y .



The weif i t  o f  dom entio paym ents p e r  u n i t  o f  p ro d u o tio n  ( th e  

r e l a t i o n s h ip  between th e  buy ing  power o f  p o p u la tio n  and s e l l i n g
с

power o f th e  economy) p o s s ib ly  oannot be f u l l y  a d e q u a te ly  r e f l e c -

te d  by th e  v a r i a b le  (Z + N)/X  and th e  l a s t  one has to  be oon- 

s id e r e d  as a  c rude  approx im ation*  As lo n g  as  ohanges i n  wages and 

p r o d u c t iv i ty  matoh each  o th e r  and th e y  a r e  smooth In  t im e , th e  

in f lu e n c e  o f  t h i s  w eight oannot be s t a t i s t i c a l l y  i d e n t i f i e d  -  th e  

oommon problem  o f  th e  eoonom etrio  m o d e llin g  based  on th e  in f e r e n -

ce  from observed  changes and r e a c t io n s .

I f  enormous in v es tm en t a o t i v i t y  o r  wage in o re a s e  w ith o u t 

accom panying p r o d u c t iv i ty  In o re a s e  b r in g s  s t ro n g  im balanoe b e -

tw een buy ing  power and s e l l i n g  power i n  th e  eoonomy, one may ex-

p e c t t h a t  one o f  th e  th r e e  s i t u a t i o n s  w i l l  o o cu ri

1) a  d e c re a se  o f n o m i n a l  wages,

2) a d e c re a se  o f  r e a l  wages,

3 ) a c ce p tan c e  o f  th e  Im balanoe f o r  p r o l o n g e d  p e r io d .

The c a se  1) i s  e s p e c ia l ly  p a in f u l  f o r  w o rk e rs , and oauses

t h e i r  s t r o n g e s t  o p p o s it io n ;  a f t e r  a l l  th e r e  1 s  th e  m o n e y  

i l l u s i o n  i n  th e  human b e h a v io u r . I n  th e  economic p r a o t lc e  

o f s o o l a l l s t  c o u n tr ie s  s o lu t io n  1 ) i s  r a t h e r  r a r e ,  e s p e c ia l ly  when 

one c o n s id e rs  th e  economy as a w hole.

The c a se  2) i s  q u i te  u n p o p u la r  a s  w e l l ,  b u t i t  i s  e a s i e r  to  

a o c e p t .  The money I l l u s i o n  a o ts  e s p e c ia l ly  e f f i o l e n t l y  when we 

r e a l i z e  2 ) th ro u g h  s im u lta n e o u s  r a i s e s  o f p r io e s  and wages, w ith  

wages grow ing s lo w e r. Such a  s o lu t io n  a llo w s  a ls o  f o r  some r e a l l o -

c a t io n  o f th e  buy ing  power betw een g roups o f  p o p u la t io n  -  q u i te  a  

f re q u e n t ta s k  i n  th e  s o c i a l i s t  economy. I t  h a s , how ever, some un-

fa v o u ra b le  e f f e c t s  due to  a  low v a lu e  o f  money. Under to o  low 

i n t e r e s t  r a t e  on saved  money t h i s  s t im u la te s  o u r re n t  oonsum ptlon 

a g a in s t  th e  fu tu r e  one, i . e .  a g a in s t  s a v in g , b r in g in g  a d d i t io n a l  

Im balance to  th e  economy.

The c a se  3 ) r e q u i r e s  l e a s t  a c t i v i t y  o f th e  c e n t r a l  p la n n e r ,  

in  f a c t  no a c t i v i t y  tow ards b a la n o in g  th e  economy i s  need ed . T h is  

c a se  d e s tim u la te s  th e  p r o d u c t iv i ty  in o re a s e ,b u t  i t s  most d anger-

ous e f f e c t s  accum ulate  i n  th e  f i e l d  o f th e  e x p e c ta tio n s  o f eoono-

Here we sho u ld  r e p e a t  th e  argum ents c lo s e  to  th e  c a se  o f
v a r i a b le  Y___; we l im i t  o u rs e lv e s  to  th e  comment t h a t  i t  i s  th e  

в р г
v a r i a b i l i t y  o f th e  i n d i c a to r  t h a t  c o u n ts .



mlo a g e n ts .  Under a c c e p te d  p ro longed  im balance  in  th e  economy, 

th e  s e n s i t i v i t y  o f  th e  p la n n e r  d e c re a s e s  and som etim es he does 

n o t r e c e iv e  n o t i c e a b l y  s tro n g  s ig n a ls  b e fo re  a c a t a s t -

ro p h e^ . I n  f a o t  th e  main assum p tion  o f  th e  eoonomic p o l ic y  i s  th e  

r e v e r s i b i l i t y  o f  such  a  s i t u a t i o n ,  and ltB  rem oval i s  seen  as  one 

o f th e  main ta s k s  o f th e  p la n n e r .

E q u a tio n  (8 )  r e f l e c t s  th e  assum p tion  t h a t  i n  th e  c a se  o f  im-

b a la n c e s  I t  i s  th e  c a se  2) t h a t  seems most p ro b a b le . I t  must be 

s t r e s s e d  once a g a in , - th a t th e  e q u a tio n  d e s c r ib e s  p e rh ap s  ten d en -

c ie s  r a t h e r  th a n  a  r e a l  p ro o e s s , s in c e  p r ic e s  o f  th e  most im-

p o r ta n t  goods a re  ohanged onoe i n  ev e ry  s e v e r a l  y e a r s ,  when th e  

in f lu e n o e  o f  f o re ig n  and dom estic  f a o to r s  has accum ulated  c le a r ly .  

We s h a l l  s e e  th e  perfo rm ance o f t h i s  a ssum p tions i n  th e  c o n te x t 

o f th e  e s tim a te d  e q u a tio n s .

The i n e r t i a  (even  in  th e  s t a t i s t i c a l  se n se  -  th e  in c r e a s e  o f 

th e  p r ic e  o f a lc o h o l say  in  th e  t h i r d  q u a r te r  o f  a  y e a r  w i l l  be 

r e f l e c t e d  in  th e  s t a t i s t i c a l  d a ta  o n ly  in  1 /2 - 1 /4 o f  i t s  in f lu e n c e , 

s in c e  in  th e  f i r s t  h a l f  o f th e  y e a r  th e r e  was no p r ic e  change e f -

f e c t ;  th e  f u l l  In f lu e n c e  w i l l  be rec o rd e d  i n  d a ta  f o r  th e  nex t 

y e a r)  o f th e  p r ic e  in c r e a s e  i s  th e  rea so n  f o r  in tro d u c in g  , 

th e  w ea th er in d ex  IOWA i s  to  be r e s p o n s ib le  f o r  a  s h o r t- te rm  

r e a c t io n  o f p r ic e s  f o r  a g r i c u l t u r a l  goods.

The ten d en cy  to  red u ce  th e  amount o f  v a r ia b le s  In  th e  m in i-  

model may le a d  to  th e  fo llo w in g  r e fo rm u la t io n  o f th e  consum ption 

fu n c tio n !

th e  w orker works e x p e c tin g  an income th e  same d r iv e s  th e  b e h a v io u r 
o f  p e a s a n t ,  b an k er and so  on . I t  i s  th e  s t a b i l i t y  and 
r e a s o n a b i l i t y  o f  th e  e x p e c ta tio n s  t h a t  keep th e  eco-
nomy g o ing  on .B u t c o n t in u i ty  o f  th e  accu m u la tio n  o f a d v e rse  e f -
f e c t s  f o r  a  lo n g  tim e  p re v e n ts  th e  s ig n a l s  from b e in g " n o tic e a b ly "  
d i f f e r e n t  from th e  p re v io u s  o n e s , and hence " s tro n g "  enough to  
conv ince  th e  p la n n e r .  Sometimes i t  i s  th e  c a ta s tro p h e  t h a t  con-
s t i t u t e s  th e  s ig n a l  " s tro n g "  enough.

(7 ")



where wages Z e re  o r i g i n a l l y  d e s c r ib e d  in  c u r r e n t  te rm s ,b u t  e n te r  

t h i s  e q u a tio n  d e f la te d  by PY.

N a tio n a l inoome

co v e rin g  s t a t i s t i c a l  d i s c r e p a n c ie s ,  l o s s e s  b u t m o stly  f o re ig n  

t r a d e  b a la n c e  ex p ressed  i n  dom estic  p r i c e s .  S in c e  we re s ig n e d  

from JNET as  th e  b ook-keep ing  q u a n t i ty ,  we e n te r  accu m u la tio n  A, 

d e s c r ib e d  by a s e p a r a te  e q u a tio n !

The a c cu m u la tio n  co v e rs  n e t  in v e s tm e n ts  p lu s  in v e n to ry  i n -

v e s tm e n ts , th e  f i r s t  one c o r r e l a t e s  w ith  th e  f i r s t  v a r i a b le ,  th e  

second one w ith  th e  second v a r i a b le ,  hence th e  minus s ig n  above

i t .
Wo pay a t t e n t i o n  to  th e  b e h a v io u r o f  U as th e  r e p r e s e n ta t iv e  

o f g lo b a l  b a la n c e  o f th e  economy', th e  d i f f e r e n c e  betw een th e  

su p p ly  X and demand XD e x p re sse d  in  th e  most a g g re g a te d  te rm s . 

The d i f f e r e n c e  has to  be f i l l e d  up by th e  f o re ig n  t r a d e .  One o f 

th e  main b a la n c in g  mechanisms i s  r e a l i s e d  th ro u g h  t h i s  v a r i a b le ,  

as we s h a l l  show f u r t h e r  on.

Im p o rts  U

are assumed to  s a t i s f y  th e  n eed s  o f  th e  p ro d u c tio n  p ro c e s s ,  hence 

t h e i r  m agnitude depends on th e  m agnitude o f th e  n a t io n a l  incom e^. 

The g ro ss  im balance  f o rc in g  some a d d i t io n a l  im p o r ts , o r  a llo w in g

and g ro s s  p ro d u c tio n , how ever, we l im i te d  o u rs e lv e s  to  th e  n a t i o -
n a l  income and had to  a c c e p t th e  f i r s t  a p p ro x im a tio n . The second 
ap p ro x im atio n  a r r i v e s  from th e  i n t e r p r e t a t i o n  o f  th e  r o le  o f  Ü.

produoed i X * X/N * N 

and

d i s t r ib u te d »  XD m С + A, 

a re  r e c o n c ile d  by th e  item  U

( 1 0 )

(9 )

U -  X -  XD, (11)

(12)

(13)

^ P erhaps i t  shou ld  be r a t h e r  th e  r e l a t i o n  betw een im p o rts



t o  reduoe  Im porte  l e  r e p re s e n te d  by U. The t h i r d  term  was f i r s t

p roposed  In  th e  m inlm odel o f  th e  P o l is h  eoonomy W4 In  1979, and 

n e x t ex tended  to  th e  e n t i r e  system  o f  th e  CM EA m odels. I t  i s  th e  

accum ulated  f o re ig n  t r a d e  b a la n o e , t r e a t e d  a s  a  proxy f o r  th e  

fo re ig n  d e b t,  s in o e  o f f i c i a l  in fo rm a tio n  abou t th e  d eb t o f th e  

CMEA c o u n tr ie s  l e  n o t p u b lis h e d  i n  y ea rb o o k s . We assume th a t  th e  

worse s i t u a t i o n  in  f o re ig n  t r a d e ,  th e  s t r o n g e r  th e  m easures to  

re v e r s e  i t  -  f i r s t  th ro u g h  th e  re d u o tlo n  o f  im p o r ts ,  n ex t by an 

in o re a s e  o f  e x p o r te . P erhaps th e  o u r re n t  f o re ig n  t r a d e  b a la n o e , 

ueed on d i f f e r e n t  o o o aslo n s i n  o th e r  m odels r e f l e c t s  r a t h e r  a 

s h o r t - te rm  phenomenon, во we p r e f e r  th e  aooum ulated one a s  an 

e x p re s s io n  o f th e  d im ension  o f  aooum ulated te n s io n s  in  f o re ig n  
t r a d e .

The p re se n c e  o f  U i n  th e  im p o rt e q u a tio n  r e f l e c t s  th e  fo llo w -
in g  b a la n c in g  meohanlsm.

I n  f a c t  th e  I n i t i a l  d isc re p a n c y  betw een X and XD was to  be 

l a r g e r ,o n ly  a  p a r t  o f  i t  has been f u l f i l l e d  th ro u g h  f o re ig n  t r a d e .  

The h ig h e r  th e  'e x  post*  Im balance U, th e  l a r g e r  'e x  a n te ' im-

b a lan o e  was supposed , and th e  l a r g e r  was th e  in c r e a s e  o f M caused  

by i t .  The In o re a s e  In  M i s  assumed p r o p o r t io n a l  to  th e  'e x  a n te ' 
one.

To c l e a r  th e  id e a  o f  th e  b a la n c in g  mechanism l e t  u s c o n s id e r  
very  s h o r t  u n i t s  o f  tim e»

p e r io d  1 -  excees demand X, <  XD, ( a d d i t io n a l  im p o rts  have 

been asked f o r ,  m o stly  to  in c r e a s e  X, by DX,, p a r t l y  d i r e c t l y  to  
th e  m a rk e t) ,

p e r io d  2 -  b a la n c e  X2 ■ XDg ( e f f e c t s  o f a d d i t io n a l  im p o rte  
make X, * XD,) ,

p e r io d  3 -  ex cess  su p p ly  X, >  XD  ̂ ( a d d i t io n a l  e x p o r ts  have 
been o f fe r e d  ex p o rt in c r e a s e s  by DE^ ■ X^ -  XD^).

We have a t  o u r  d is p o s a l  o n ly  a g g re g a te d  d a ta .  L e t us d e n o te :

л

M = -  th e  o r ig i n a l l y  p lad n ed  im p o rts ,.
i

a d d i t io n a l  im p o rts

o r ig i n a l l y  p lan n ed  e x p o rts
i

a d d i t io n a l  e x p o r ts .



The f i n a l  a g g re g a te d  v a lu e  o f  U equa l*  to  É -  fi + DE -  DU. 

Assuming t h a t ,  a d d i t io n a l  im p o rts  f i r s t  a re  supposed to  In o re a s e  

dom estic  o u tp u t b y , s a y , DX^# and o n ly  a f te rw a rd s  we Im port 

d i r e o t l y  to  th e  m arket ( I t  seems to  be th e  most p o p u la r  p r a o t io e  

i n  th e  CMEA c o u n t r i e s ) ,  we f in d  t h a t  th e  f i n a l  a g g re g a te d  v a lu e  

o f  X i s  e q u a l to  X + ]T,DX^. D eno ting  th *  a d d i t io n a l  Im p o rts  o f 

m a te r ia ls  f o r  DX by DMX,a d d i t io n a l  im p o rts  f o r  th *  m arket by DMm, 

we have

U ■ U ♦ DM + DU .
X ПИ

The f i r s t  two e lem en ts  fi + DMX c o r r e l a t e  w ith  i  + DX e x p la in -

in g  t h e i r  m agn itude , th e  t h i r d  one i s  c o r r e la t e d  w ith  th e  g lo b a l  

im balanoe U. A ggregated  X and XD can  be b a lan o ed  even when i n  th e  

su b p e rio d s  s i t u a t i o n  need n o t b* b a lanoed  j I f  U > 0  we have X > XD 

and t o t a l  im p o rts  w i l l  be s m a l le r  th a n  on* оan i n f e r e  lo o k in g  a t  

th e  n a t io n a l  Inoome a lo n e , when 0 <  0 we hav* X <  XD and t o t a l  

im p o rts  w i l l  exceed i t s  v a lu e  - ex p ec ted  from th *  in s p e c t io n  o f  

r e le v a n t  X f ig u r e s  a lo n e .

How we impose f r i c t i o n  on o u r meohanism, f r i c t i o n  th a t  makes 

i t  p o s s ib le  to  have n o n -ze ro  Ü, F i r s t  -  th e  r e a l i z a t i o n  o f  a d d i-

t i o n a l  re q u ire m e n ts  needs t im e , second -  we n e v e r  know f o r  su re  

th e  e x ac t v a lu e  o f  th e  Im balanoe X^ -  XD^, t h i r d  -  we t r y  to  make 

th e  a d d i t io n a l  re q u ire m e n ts  p o s s ib ly  s m a l l ,  hop ing  t h a t  in  th e  

fo llo w in g  p e r io d  th e  s i t u a t i o n  w i l l  Im prove. Only when th e  im-

b a la n c e  i a  c o n s id e ra b le  do we r e a l l y  in o re a s e  im p o r ts ,  hence o n ly  

a p a r t  o f i t  has been f u l f i l l e d .

The above adds to  o u r  m odel, a lr e a d y  c o n ta in in g  a c o e le r a to r -  

- ty p e  feedback» J  -  X -  J ,  new feed b ao k , re se m b lin g  m u l t ip l ie r s  

C - X D - U - M - X - C .

E x p o rts  E

E » e ( e HS, SE -  UP), (1 4 )
\

a re  d e so rib e d  from th e  demand s id e  EHS -  w orld t r a d e  volume re p re -

s e n ts  th e  demand f o r  th e  e x p o r ts  o f  a  g iv e n  o o u n try , i n  th e  c a se  

o f  e x p o rts  i n  c u r r e n t  p r io e s  we add PEHS -  w orld p r lo e  in d e x , o r  

sw itc h  to  th e  w orld e x p o rts  i n  c u r r e n t  p r ic e s  EHSP. As we assumed

-  one o f  th e  main fu n c t io n s  o f  e x p o rts  I s  to  e a rn  money f o r  im -



p o rta *  H ence, we assume th a t  th e r e  e x i s t s  an a d d i t io n a l  mechanism 

In  th e  CMEA c o u n tr ie s  -  when th e  f o re ig n  t r a d e  b a la n c e  w orsens, 

governm ents ta k e  m easures tow ards th e  e x p o rt In o rease*  B a s ic a l ly  

o n ly  p ro lo n g ed  u n fa v o u ra b le  c o n d it io n s  oan a o t iv a te  th e s e  measu-

r e s ,  an l n d io a to r  o f  th e  s i t u a t i o n  -  SE-MP i s  u sed  to  r e f l e o t  i t .  

T y p io a l f o r  th e  CMEA eoonom ies, v e ry  te n s e ,  a m b itio u s  p la n s  make 

e x p o rts  a k ind  o f  s a c r i f i c e ,  so  we expeo t a  q u i te  s tro n g  re v e r s e  

r e l a t i o n s h ip  -  Improvement o f th e  b a la n c e  r e la x e s  th e  p ro -e x p o r t 

a c t i v i t i e s .  We s t i l l , n e e d  some c o n c e p tio n  l in k in g  e x p o rts  w ith  

th e  p ro d u o tio n  p o t e n t i a l  o f  th e  c o u n try  a s  w e l l ,  b u t i n  such  an 

a g g re g a te d  model s o lu t io n  i s  n o t o b v io u s.

L i s t  o f v a r ia b le s

V a r ia b le s  have been named ac co rd in g  to  th e  fo llo w in g  ru le s »  

The f i r s t  l e t t e r »

A -  accu m u la tio n  

С -  consum ption

D -  s ta n d s  f o r  th e  f i r s t  d i f f e r e n c e  o f  th e  v a r i a b le ,  example DKM

-  f i r s t  d i f f e r e n c e  o f  KM 
E -  e x p o rts  ( r e a l  ED, nom inal EP)

M -  im p o rts  ( r e a l  MD, nom inal MP)

J  -  in v e s tm e n ts
К -  c a p i t a l  s to c k  (KM -  i n  p ro d u c tiv e  sector,KMK -  as  KM,measured 

a t  th e  y e a r  end)

L -  p o p u la t io n , la b o u r  fo rc e  

H -  em ployment, NA -  p r o f e s s io n a l ly  a o t iv e

P -  d e f l a t o r ,  PX -  o f  n a t io n a l  incom e, PZ -  o f  w ages, PED, PMD of 

e x p o r ts ,  im p o r ts , r e s p e c t iv e ly  

X -  n a t io n a l  inoome 

Z -  wages

U -  dummy v a r i a b le ,  072 -  w ith  1 i n  1972

The second l e t t e r  -  a f t e r  D o r  P -  a s  above 
M -  m a te r ia l  p ro d u c tio n  s e c to r

The l a s t  l e t t e r  P s ta n d s  f o r  c u r r e n t  p r io e s .

Combined symbols»

J/X  -  th e  in v es tm en t i n t e n s i t y  r a t e  

JM/X -  JH i X



WM -  X i N 

K/N -  KM i N

MM/N -  m ach inery  Im porte  p e r  employee

МУ/Х -  raw m a te r ia le  and f u e l s  Im porte  p e r  u n i t  o f  p ro d u o tio n  
K-MD -  ED -  MD 

В-MP -  EP -  MP

SE-MP -  accum ulated  EP -  MP, e ln o e  1960 

JM+-1 -  JM + JM_,

EMP/X -  EP -  MP’ « X 

ZN -  Z -* NM 

ZN/X -  Z *  NM/X 

UD -  d i f f e r e n c e  X -  XD

O th e r  comments. B u lg a r ia !  a l l  v a r ia b le s  l n  o u r re n t  p r io e s ,  

ex cep t ED, MD, Z, GDR and Romanlat no d l e t r lb u t e d  n a t io n a l  Inoome, 

accu m u la tio n , Romanlai no ooneum ptlon.

L a s t number ln d lo a te a  c o u n try i  1 -  B u lg a r ia ,  2 -  C zechoslo -

v a k ia , 3 -  GDR, 4 -  P o lan d , 5 -  Romania, 6 -  H ungary, 7 -  S o v ie t 

U nion. I n  th e  c a se  o f  two d i g i t  number (exoep t f o r  U) th e  second 

d i g i t  1 i n d ic a te s  lag g ed  v a r i a b le  by 1 y e a r .

A d e ta i le d  a n a ly s is  o f  th e  perfo rm ance o f  th e  m inlm odels o f 

th e  CMEA c o u n tr ie s  i s  to  be shown in  th e  n ex t p u b l io a t io n .  We 

would l i k e ,  how ever, to  g iv e  a v e ry  g e n e ra l  in fo rm a tio n  in  th e  

T ab . 1 where MAPE (mean a b s o lu te  p e rc e n ta g e  e r r o r s )  o f  th e  most 

c r u c i a l  v a r i a b le s  o f  th e  system  a re  shown, as  o b ta in e d  i n  th e  

dynamic s im u la t io n  o f th e  e n t i r e  system .

Aa we can see  th e  e x -p o s t e r r o r s  a r e  v e ry  re a s o n a b le , th e  

most d i f f i c u l t  problem  co n cern s  th e  f o re ig n  t r a d e  o f  H ungary. 

A f t e r  th e s e  c a lc u la t io n s  have been m ade,Hungary p u b lish e d  r e v is e d  

v e rs io n s  o f f o re ig n  t r a d e  s t a t i s t i c s ,  w ith  th e  l a s t  y e a rs  r e v is e d  

d r a m a t ic a l ly .  S in ce  th e  o ld  s e r i e s  do n o t lo o k  re a s o n a D ij, we 

th in k  th a t  t r o u b le s  w ith  Hungary a re  cau sed  by d a ta  q u a l i ty ,  a t  

l e a s t  p a r t l y .  A lso  due to  mismanagement, im p o rts  o f Poland  ro se  

in  th e  l a t e  s e v e n t ie s  d r a s t i c a l l y ,  and th e  s im u la t io n  o f th e  s y s -

tem does n o t c a tc h  i t  ( o r  r a t h e r  does n o t f in d  good re a so n s  f o r  

such  le r g e  Im p o rts )  b r in g in g  some 8 .3  p e r  c e n t e r r o r .  G e n e ra lly  

e x p o rts  and im p o rts  a re  h a rd e r  to  s im u la te  th a n  th e  o th e r  v a r ia b -

l e s  o f th e  m odel.



p i g .  1 . Scheme o f  a ty p ic a l  s t r u c tu r e  o f a m inim odel o f CMEA
____ c o u n try  v a r i a b le s :  ___

(?) exogenous, IX/IMl e n d o -s to c h a s t ic  e q -n , (  x  )  endo-from  id e n -
t i t y ,  ---- *► most im p o rta n t la g s

P аз th e  f i r s t  . l e t t e r  d e n o te s  d e f l a t o r s ,  ? as th e  l a s t  l e t t e r  
d en o te s  v a r i a b le  i n  c u r r e n t  p r ic e s  (E x p o rt EP, im p o rt UP, income 
XP, wage ZP, accum ula ted  f o r e ig n  t r a d e  b a la n c e  SE-UP-are i n  c u r -
r e n t  p r i c e s ,  P I -  n a t io n a l  inoome d e f la to r ,P E D , Р1Ш, PZ -  e x p o rts , 

im p o r ts , wages d e f l a t o r s ,  r e s p e c t iv e ly )
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T a b l e  1

Mape f o r  th e  sam ple p e r io d  1963-1978 o f  th e  most im p o rta n t 
v a r ia b le s  o f  th e  system  IE32 o f  m odels o f CMEA c o u n tr ie s

C a te g o rie s B ulga-
r i a

Czecho-
s lo v a k ia GDR Poland Romania Hungary USSR

X
N a tio n a l

income
1.1 2 .2 .0.8 3 .0 2 .9 1 .5 2 .0

JM
Investm en t 

in  p ro -
d u c tiv e  
sp h ere

2 .5 1.2 1.0 2 .6 5.1 6 .5 1 .7

С
Consum ption 1 .3 1 .3 1.1 2.1 n .a 1 .6 2 .2

MD
Real

im p o rts
6 .3 3 .2 4.0 8 .3 5.1 12 .7 5 .8

ED
R eal e x p o rts 4 .3 2 .4 2 .9 4 .9 4 .2 11 .0 5 .5

Z
R eal wages 3 .6 1 .6 1.1 1 .6 2 .7 1.8 2.5

3. P re lim in a ry  F o re c a s t in g  E xperim ents f o r  th e  Y ears 1981-1990

Our f i r s t  p r o je c t io n s  i n to  th e  f u tu r e  have been  perfo rm ed  in  

two v e r s io n s ,  h u t th e  r e s u l t s  were so s im i la r  t h a t  we s h a l l  

r e p o r t  m ain ly  th e  f i r s t  e x p e rim e n t. I t  has been  made u n d e r th e  

assum ption  o f 'f r o z e n  world* , i . e .  th e  w orld  i n  which th e  v a lu e s  

of th e  ednogenous v a r i a b le s  were f ro z e n  a t  th e  l e v e l  r e a l i z e d  in  

1978, th e  l a s t  p e r io d  a v a i l a b le  f o r  f o r e c a s t s .  S in c e  I n  th e  m in i-  

models th e r e  a re  no tim e tre n d  v a r i a b le s ,  th e  s o lu t io n  shows 

th e  e x is te n c e  o f some mechanism o f  i n t e r n a l  grow th o f th e  econo-

m ies . O b v io u sly , such  an experim en t i s  re a s o n a b le  on ly  f o r  a 

l im ite d  p e r io d  s in c e  th e  f r e e z in g  a t  a c o n s ta n t  l e v e l  s h a l l  le a d  

to  th e  in c r e a s in g  d i f f i c u l t i e s  i n  e x p o rts  and im p o r ts ,  w ith  th e  

re p e rc u s s io n s  in  th e  f i e l d  o f  th e  grow th r a t e s  o f th e  CMEA c o u n t-

r i e s .

L et u s o b se rv e  th e  CMEA econom ies i n  th e  f ro z e n  w o rld . We 

s h a l l  s t r e s s  t h a t  as th e  in v es tm e n t a c t i v i t y  r  we used  th e  fo llow -



Ing  proxy» J /X  th e  s h a re  o f  th e  g ro s s  in v es tm en t J  i n  th e  n e t  

n a t io n a l  Inoome X»

Below, we s h a l l  rep ro d u ce  th e  b eh a v io u r o f  th e s e  r a t i o s  in  

th e  p a s t  (T ab . 2 ) .

T a b l e  2

The in v es tm en t i n t e n s i t y  p ro x ie s  J /X

Y ear B u l-
g a r i a

Czecho-
s lo v a k ia GDR Poland Romania Hungary USSR

1965 0 .4 0 0.31 0 .2 4 0 .25 0 .3 2 0.31 0 .2 9
1970 0 .34 0 .3 3 0 .2 9 0 .2 7 0 .3 8 0 .39 0 .2 8

1975 0 .3 8 0 .3 7 0 .29 0.41 0 .3 8 0 .3 8 0 .3 0

1978 0 .3 8 0 .36 0 .3 0 0 .3 8 0 .42 0 .42 0 .2 9

We can  se e  t h a t  some o o u n tr le s  r e a l i s e  q u i te  s t a b l e  i n t e n s i t y  

o f  in v e s tm e n t, a s  f o r  example th e  S o v ie t  Union o r  GDR. B u l-

g a ria ,R o m an ia  and Hungary have te n d e n c ie s  t o  keep th e  i n t e n s i t i e s  

q u i te  h ig h , w ith  C zech o slo v ak ia  somewhat in -b e tw e e n . The Po-

l i s h  economy i s  c h a ra c te r iz e d  by th e  h ig h e s t  v a r i a b i l i t y  o f  th e
О

i n t e n s i t y  .

T a b l e  3

The exp ected  r a t e s  o f grow th o f  th e  n a t io n a l  lnoomes u n d e r assump-
t i o n  o f  th e  f ro z e n  ( a t  1978 l e v e l )  v a lu e s  o f  exogenous v a r i a b le s

Y ear B u l-
g a r i a

Czecho-
s lo v a k ia GDR Poland Romania Hungary USSR

1981 4 .3 4 .6 4.1 5.1 8 .6 4 .9 5 .5

1985 3 .9 4.1 4 .4 5.1 8 .1 4 .4 4 .2

1990 3.6 3 .6 4 .3 4 .9 7 .7 4 .2 4 .4

As o th e r  exogenous v a r i a b le s  we have EHSP -  th e  w orld  t r a d e  

i n  o u r re n t  p r i c e s ,  PEHS -  th e  d e f l a t o r  o f  th e  w orld  t r a d e .  A lso

8
We lo o k  a t  th e  dynamlos o f  th e  s e r i e s  r a t h e r  th a n  a t  t h e i r  

l e v e l s ,  s in c e  one may exp eo t q u i te  l a r g e  d i s t o r t i o n s  in tro d u c e d  
by n o t f u l l y  com parable p r ic e s  in  d i f f e r e n t  o o u n t r le s ,  and t h e i r  
r e l a t i o n s h ip s  i n  th e  ca se  o f  in v es tm e n t and consum ption  goods.



th e  employment (NM -  i n  m a te r ia l  p ro d u c tio n  s e o to r )  haá been 

assumed exogenous to  r e f l e c t  th e  r e s t r i c t i o n s  on th e  s id e  o f 

su p p ly  o f  th e  la b o u r  f o ro e .

I n  th e  f ro z e n  w orld th e  CMEA econom ies have te n d e n c ie s  to  

c o n tin u e  t h e i r  grow th a t  d e c re a s in g  r a t e s  (T ab . 3 ) .

These r a t e s  a r e  s im i la r  to  a  d i r e c t  p r o je c t io n  o f  th e  grow th 

observed  in  th e  s e v e n t i e s ,  b u t w ith  th e  im pact o f th e  l a t e  

s e v e n t ie s  n o t enough p ronounced . H aving th e  in fo rm a tio n  about 

th e  r e a l i z a t i o n  o f  some v a r i a b le s  we s h a l l  u se  s p e c ia l  p ro c e -

d u res  to  d e te c t  th e  p ro b a b le  d i r e c t i o n s  and m agnitudes o f  changea 

i n  some chosen  p a ra m e te rs  o f  th e  sy stem .

The f o r e c a s t  f o r  consum ption  changes f o r  B u lg a r ia  from 5.1% 

in  1981 to  3.4% in  1990, and a c c o rd in g ly , f o r  C zech o slo v ak ia  3 .6 -  

-4 .1% , f o r  th e  GDR 5 .1 -4 .3 % , f o r  Po land  3 .3 -4 .3 % , f o r  Hungary 

from 5.9% th ro u g h  7.0% ( t )  to  6.4% , and f o r  th e  S o v ie t  Union 6 .3 -  
-5 .2% .

T h is  v e ry  o p t im is t io  p io tu r e  ohanges d r a m a tic a l ly  when we 

in s p e o t  th e  v a r i a b le s  d e s c r ib in g  th e  f o re ig n  t r a d e .  I t  tu ra 3  out 

t h a t  such  a s t a b l e  grow th i s  f in a n o e d  by th e  fo re ig n  t r a d e  d eb t! 

I n t e r e s t i n g  enough, i t  i s  o n ly  th e  nom inal d e b t,  s in c e  in  r e a l  

term a th e  f o re ig n  t r a d e  b a la n c e  i s  f o r  a lm ost a l l  th e  CMEA c o u n t-

r i e s  p o s i t i v e ,  a t  l e a s t  th ro u g h  th e  p a r t  o f  th e  te n - y e a r  p e r io d . 

The a d v e rse  t r e n d s  In  th e  im port and e x p o rt p r ic e s  a re  r e s p o n s ib le  

f o r  most o f  th e  d e b t .  N e v e r th e le s s ,  th e  nom inal t r a d e  b a la n c e  Í3  

what c o u n ts . Y/e may ex p ec t t h a t  f u r t h e r ,  Improved v e r s io n  o f  th e  

f o re o a s ts  w i l l  be more fa v o u ra b le  a t  l e a s t  f o r  th e  GDR and th e  

S o v ie t U n io n ,s in c e  b o th  c o u n tr ie s  have u n j u s t i f i e d  jumps i n  t h e i r  

im port f o r e c a s t s .  However, th e  i d e n t i f l o a t i o n  o f th e  f o re ig n  

d e b t,  even i f  in  th e  r e a l  te rm s th e  CMEA c o u n tr ie s  a re  lo s in g  

exchanging  more la b o u r  embodied i n  e x p o r ts  f o r  l e s s  work in c o r -

p o ra te d  In  im p o rts  ( I ) ,  a s  th e  so u rc e  o f  th e  s t a b l e ,  q u i te  f a s t  

grow th o f  th e  econom y,suggests t h a t  l a r g e  changes in  th e  b e h a v io u r 

o f CMEA o o u n tr ie s  a re  t o  be e x p e c te d .

A lthough th e  ' f r o z e n ' s o lu t io n  s u g g e s ts  th e  n e c e s s i ty  o f some 

changes I n  th e  model p a ra m e te rs ,  we made th e  f i r s t ,  p r e l im in a ry  

f o r e c a s t  w ith o u t any changes i n  th e  m odel. The a ssu m p tio n s have 

been as  fo llow s*  EHSP in c r e a s e s  by 18% i n  1980, and f u r t h e r  a t  

a d e c re a s in g  r a t e  to  6.5% i n  1990, PEHS, r e s p e c t iv e ly ,  from  14



T a b l e  4

A ssu m p tio n  o f th e  w orld t r a d e  p a th

Year
World t r a d e

nom inal
EHSP

d e f l a t o r
PEHS

r e a l
EHS

1980 18.2 1 4 .8 2 .8

1981 12.2 8 .0 3.1 ‘ •
1982 13.1 7 .9 3 .9

1983 1 2 .8 7 .8 4 .6

1984 12.4 7 .5 4 .6

1985 11.9 7.1 4 .4

to  5.6% , w hich b r in g s  m odera te  in o re a s e  o f th e  volume o f  th e  

w orld t r a d e  from 4 to  2%. The In v estm en t i n t e n s i t y  i n  a l l  th e  

s o o l a l l s t  o o u n tr le s  was red u ced  by 2056 i n  1979, and k ep t a t  t h a t  

l e v e l  u n t i l  th e  end o f  th e  fo re o a s t  p e r io d . The employment NU in  

th e  p ro d u c tiv e  s e o to r  was assumed to  in c r e a s e  each  y e a r  by 2.5% of 

th e  p e rc e n ta g e  p o in t  (1976 -  th e  b a se )  f o r  B u lg a r ia ,  1% f o r  C se- 

c h o s lo v a k ia , 0.5% f o r  th e  GDR, 1.5% f o r  P o la n d , 3% f o r  Romania,

0.5% f o r  H ungary, and 1.5% f o r  th e  S o v ie t  U nion.

S u r p r i s in g ly  enough, ex cep t f o r  C z e c h o s lo v a k ia , th e  f o r e o a s ts  

w ere q u i te  o lo ę e  to  th e  ' f r o z e n ' c a se  f o r  B u lg a r ia  and th e  GDR, 

w h ile  th e  o th e r  o o u n tr le s  r e v e a l  some d e c re a s e  o f  th e  grow th 

r a t e s  by a lm o st 1 p o in t .

The r e p o r te d  ex p erim en ts  were supposed to  r e v e a l  th e  f o r e c a s t -

in g  b e h a v io u r  o f  o u r  sy s tem . The ob served  grow th mechanism i s  

v e ry  p l a u s i b l e ,  b u t th e  r e l a t i o n s h ip s  w ith  th e  r e s t  o f  th e  w orld 

canno t be a c o e p te d . We do n o t t r e a t  th e  d e te r io r a t i o n  o f  th e  

f o re ig n  t r a d e  b a la n c e  as  a  draw back o f th e  m odel, j u s t  th e  oppo-

s i t e  -  i t  seems to  be a r e a s o n a b le  s ig n a l  t h a t  th e  f u r t h e r  e x i s t -

ence o f  th e  econom ies needs s tro n g  m easures to w a rd s 'th e  Im prove-

m ents o f th e  f o re ig n  t r a d e  b a lan ce .H en aa»  th e  grow th  r a t e s  shou ld  

be t r e a te d  r a t h e r  a s  p o s s ib ly  o v e r - e s tim a te d , u p p e r  bounds f o r  

th e  p o s s i b i l i t i e s  o f th e  s o c i a l i s t  sy s tem . The n e x t s e r i e s  o f 

e x p e rim en ts  w i l l  be d evo ted  to  th e  i n v e s t ig a t io n  o f  p o s s ib le  

m easu res tow ards th e  grow th o f  th e  econom ies s im u lta n e o u s ly  w ith  

th e  improvement o f  t h e i r  f o re ig n  t r a d e  b a la n o e . S ln o e  any m easure



needa tim e to  be r e a l i z e d ,  th e  grow th of  th e  СЫЕА econom ies in  

th e  n e x t two y e a rs  oan be ex trem e ly  slow .M ore r e a l i s t i c  f o r e c a s t s  

f o r  th e s e  y e a rs  w i l l  be a v a i la b le  a f t e r  th e  in c o r p o r a t io n  in to  

th e  model p a ra m e te rs  o f  th e  in fo rm a tio n  abou t th e  s t a t e  o f  eoono- 

m ies i n  1979 and 1980.

4« Some F u r th e r  F o re c a s t in g  Expe rim e n ts  (Ja n u a ry  1981)

The r e p o r te d  r e s u l t s  have been  o b ta in e d  w ith  th e  p re v io u s  v e r -

s io n  o f  th e  sy s te m (th e  p re s e n te d  p r in to u t  c o n ta in s  t h e '81 v e rs io n  

o f  th e  system  w ith  im proved EP and MD e q u a tio n s ) .

Guided by L . R. K le in  Nobel P r iz e  L e c tu re  we assumed th e  

fo llo w in g  p a th  f o r  th e  w orld t r a d e .

The assum p tions about th e  in v es tm en t i n t e n s i t y  r a t e  a s  w e ll 

a s  CA in  p r o d u c t iv i ty  and e x p o rt- lm p o rt e q u a tio n s  have been d e te r -

mined u s in g  1979-1980 r e a l i z a t i o n s  and p lanned  f ig u r e s .  The i n -

vestm en t i n t e n s i t i e s  have been  reduced  c o n s id e ra b ly  (T ab . 5 ) .

T a b l e  5

A ssum ptions o f th e  in v es tm en t i n t e n s i t y  r a t e

Year
B u l-
g a r i a

Czecho-
s lo v a k ia

GDR Poland Romania Hungary USSR

1978® .3 8 .36 .30 .38 .42

C\J• ONCM•

1979 .36 .35 .29 .36 .41 .41 .29

1980-
1985 .34 .3 3 .26 .29 .35 .30 .27

a A c tu a l.

We s t r e s s  t h a t  i n  th e  c a se  o f P o land  th e  r e s u l t a n t  f o r e c a s t s  

on ly  p a r t l y  r e f l e c t  i t s  c u r r e n t  s i t u a t i o n ,  a lth o u g h  we reduced  

i t s  p ro p e n s i ty  t o  .im port by 10% i n  th e  im p ort e q u a tio n . At th e  

moment o f c a lc u la t io n s  th e  economic s i t u a t i o n  was s t i l l  v e ry  d i f -

f i c u l t .  P erhaps a f t e r  th e  economic p o l ic y  o f  th e  prim e m in is te r  

J a r u z e ls k i  i s  announced, we s h a l l  be a b le  to  make more p r e c i s e  

p r o je c t io n s .



T a b l e  6

The expeo ted  r a t e s  o f  growth o f  n a tio n a l Inoome X (NMP), consump-
t io n  C, e x p o rts  E and Imports M (y ea r s  1981-1985)

Year
B ul-
g a r i a

Czecho-
s lo v a k ia

GDR Po-
lan d

Roma-
n ia

Hun-
gary

USSR

X
1981 4 .2 3.5 4 .3 -1 .6 8 .7 3.5 4 .9

1982 4.1 3 .3 4.1 3 .6 8 .6 4 .0 4 .9

1983 4 .0 3.1 4 .0 3 .6 8 .4 4 .4 4 .8

1984- 3 .9 3 .0 3 .9 4 .5 8 .3 4.1 4 .8

1985 3 .0 2 .9 3 .9 4 .0 8 .2 4 .0 4 .8

С
1981 4 .7 3 .2 4 .3 - 1 .8 3 .9 4 .3

1982 4 .5 2 ,8 4 .2 0 .0 3 .8 4 .8

1983 4 .2 . 2 .4 4.1 1 .2 N.A. 3 .6 4 .8

1984 3 .9 2.1 4.1 2 .3 3 .4 4 .8

1985 3 .6 1 .9 4 .0 2 .8 3 .3 4 .8

EP
1981 14.4 13 .7 12.2 7 .2 14.2 10 ,3 13.5

1982 12.7 11.1 9 .2 4 .3 8 .3 10 .3 8 .4

1983 12.9 11.1 9 .4 5 .3 8 .4 1 2 .0 9.1

1984 12 .3 10.5 9 .0 6.1 8 .2 12 .3 9 .4

1985 11.6 10 .0 8 .6 6 .9 8 .0 12 ,3 9 .7

MP
1981 17.6 15.1 14.9 3.6 18 .4 13 .3 19.5

1982 14.8 12 .3 11 .0 6 .0 14.1 16 .5 1 7 .0

1983 13.1 10.9 9 .3 8 .0 1 2 .0 14 .4 15.5

1984 12.1 10.1 8 .5 9 .0 10 .7 13.5 14.5

1985 11 .3 9 .7 8.1 1 0 .0 9 .7 13 .9 13 .8

V alue fo re c a s te d  f o r  1985 a s  % o f  th e  v a lu e  reach ed  i n  1978

JM 27 15 25 0 65 10 37 in v es tm en t

ZP 35 9 25 26 41 83 28 wages

X 36 28 34 22 4. 7> 39 40 N income

A 45 22 N.A. 0 N.A. 10 33 ao ou m ula tlo n

С 35 20 36 9 N.A. 31 40 consum ption

X/NM 29 20 30 12 46 40 26 p r o d u c t iv i ty

KM/NM 45 22 35 36 60 48 39 c a p i t a l -  
- l a b o u r  r a t i o



T ab le  6 shows th e  ex p ec ted  r a t e s  o f grow th o f n a t io n a l  

income X ( n e t  m a te r ia l  p ro d u o t) ,  consum ption from n a t io n a l  inoome

C, e x p o rts  E and im p o rts  M.

Onoe a g a in  i t  happened t h a t  th e  r e a l  f o re ig n  t r a d e  b a lan o e  

was p o s i t iv e ,w h i le  in  th e  nom inal term s i t  was n e g a t iv e ,  s u g g e s t-

in g  th e  accum ulated  f o re ig n  t r a d e  b a la n c e  would re a c h  by 1985 th e  

v a lu e  -  17 b i l l i o n s  d o l l a r s  f o r  B u lg a r i a ,33 -  f o r  C zech o slo v ak ia , 

16 -  f o r  th e  GDR, 41 -  f o r  P o la n d ,16 -  f o r  Romania, 35 -  f o r  Hun-

g a ry  and 28 -  f o r  th e  S o v ie t Union*

Some o f  th e s e  numbers a re  to  be changed when th e  im proved IBS2 

system  w i l l  g iv e  i t s  f o r e c a s t s  based  on th e  a d d i t io n a l  feedb acks 

betw een f o re ig n  t r a d e  and n a t io n a l  inoome* Bven i f  we ta k e  in to  

c o n s id e r a t io n  th e  exp ec ted  i n f l a t i o n  -  we do n o t expeot th e  CMEA 

c o u n tr ie s  to  be w i l l in g  to  a f f o r d  such  a f o re ig n  t r a d e  b u rd en . 

Some m easures to  d e c re a se  im p o rts  and In o re a s e  e x p o r ts  a re  to  

be e x p e c te d , th e  problem  i s  -  how e f f i c i e n t l y  th e y  can be excer- 

o ls e d .  I n  th e  CMEA's im p o r ts , raw m a te r ia ls  and f u e l s  p la y  an 

im p o rta n t r o le  and th e  p o s s ib le  r e d u c t io n s  a re  to  be exp ected  

r a t h e r  in  th e  f i e l d  o f  im p o rts  o f m achinery  and oonsumer goods. 

On th e  o th e r  hand , any in c re a s e  in  e x p o rts  w i l l  p e rh ap s  r e q u i r e  

a d d i t io n a l  m achinery  im p o r ts , and -  f o r  su re  -  w i l l  p rev e n t th e  

raw m a te r ia l  im p o rts  from f a l l i n g  down.

Y/e see  t h a t  d u r in g  th e  n e a re s t  f iv e  y e a rs  Poland w i l l  be a b le  

on ly  to  r e g a in  th e  1978 l e v e l  o f ac cu m u la tio n , th e  o a p i t a l - la b o u r  

r a t i o  w i l l  in c r e a s e  c o n s id e ra b ly (d u e  to  co m p le tio n  o f th e  s t a r t e d  

in v estm en t p r o j e c t s ) ,  b u t th e  s o c ia l  p r o d u c t iv i ty  -  m easured in  

g lo b a l terras -  w i l l  I n c re a s e  by l e s s  th a n  one t h i r d  o f i t .  The 

r e l i a b i l i t y  o f th e s e  numbers depends on two f a c t o r s  -  f i r s t  -  th e  

p o s s ib le  im port s h o r ta g e s  can  even lo w er i t  -  second -  e f f i c i e n t l y  

execu ted  refo rm  o f  th e  economy may in o re a s e  i t  q u i te  r a p id ly ,e v e n  

as soon as  i n  1982. A ccum ulated human and c a p i t a l  r e s o u rc e s  a llo w  

to  ex p ec t th e  p o s s i b i l i t y  o f  an even f a s t e r  rec o v e ry  th a n  f o r e -

c a s t .  Q u ite  s t a b l e  f o r e c a s t  f o r  th e  S o v ie t U nion seems re a s o n a b le , 

excep t f o r  e x p o rts  b e h a v io u r . The l a s t  one has t o  be a t t r i b u t e d  

to  re d u c in g  im pact o f SE-MP v a r i a b le .



The IES3^ model o f  European CMEA co u n tr ie s  has th e  fo re ig n  

trade se c to r  d iv id ed  in to  two d ir e c t io n s  -  ln tr a  CMEA and trad e  

w ith  the r e s t  o f th e  w orld, and in to  four groups* machinery and 

equipment (M), fu e l  and raw m a ter ia ls  ( P ) ,  a g r icu ltu red  goods (R) 

and o th er consumer goods (C) w ith sep arate  d e f la to r s  fo r  each o f  

th e  e ig h t (2  d ir e c t io n s  x 4 groups) v a r ia b le s . The equations are 

b u i l t  on th e  b a a is  o f the "Joint pool" conceptions,w hen'w e assume 

th at each oountry trad es w ith the CMEA as a whole (and w ith the  

world as a w h o le).

This brings some a d d it io n a l 150 equations in  fo re ig n  trad e  

se o to r  o n ly , p lu s a d d it io n a l equation s in  th e  prod u ction , in v e s t -

ment and c a p ita l  stock  form ation , so we r e s tr a in  ou rse lv es  to  a 

genera l in form ation . F oreign  trade i s  m odelled in  r e a l term s, i t  

depends on th ree  main groups o f v a r ia b les*

1) dom estic a c t iv i t y  ( in d u s tr ia l  and a g r ic u ltu r a l produotion , 

along w ith IOWA in d e x ),

2) world trad e a c t iv i t y ,

3) p r ic e s  o f  co m p etitiv e  d ir e c t io n s  ( i . e .  world p r ic e s  fo r  

CMEA trade equations and the rev erse ) or r e la t iv e  p r ic e s .

On se v e r a l o ccasion s,w e  use a lso  investm ent p rop en sity  and/or  

investm ent i t s e l f .  As a s ta r t in g  po in t we assumed the Venous 

su p p o sitio n  th a t th e  in tr a  CMEA market o f raw m a te r ia ls , fu e ls  

and a g r ic u ltu r a l goods i s  supp ly-determ ined, and market o f machi-

nery and o th er  consumption goods i s  governed by demand. The main 

drawback o f  th e  above s p e c if ic a t io n  i s  th a t we have to  secu re the  

balance o f  the im ports and exports proposed through th e  Jo in t  

p o o l. In  th e  model IES1 s p e c ia l  share equations have been ap p lied  

by A. B. Czyżewski and P. Tomczyk. We f e e l ,  however, th a t the  

in tr a  CMEA trad e can as w e ll be describ ed  by input-ou tp ut type  

m odel.

This approach i s  not fr e e  o f tr o u b le s . The flow s o f trad e  

in s id e  the CMEA are w idely  ob ta in ab le  on ly  in  an aggregated v e r s-

io n  (se e  the paper by P. Tomczyk presen ted  along w ith t h is  o n e),

 ̂ B u ilt  as M. A. papers by stu d en ts: M ariola Porczyńska, Zo-
f i a  M ajdzińska, Danuta P iotrow ska, under Dr. Gajda’s su p e r v is io n .



nor*  d e ta i le d  d a ta  a re  a v a i l a b le  on ly  to  th e  governm ent a g e n c ie s . 

Henoe, we in v e n te d  some a d d i t io n a l  p ro ced u re  t h a t  a llo w s  to  re c o -

v e r  th e  m a tr ix  o f  o o e f f io ie n ts  o f  1 -0  model u s in g  c o u n try  m arg i-

n a l  e x p o rts  and im p o rts  i n  a g iv e n  group and more d e ta i l e d  i n f o r -

m ation  abou t rows and oolumns d e s c r ib in g  f o re ig n  t r a d e  o f Poland 

and S o v ie t  Union* W ith some a d d i t io n a l  a ssum p tions t h i s  p ro ce d u re  

a llo w s u s  to  re c o v e r  th e  m is s in g  e lem en ts  o f th e  m a tr ix .  S in c e  i t  

i s  b e in g  m onlted  i n  a  com puter programme we have o n ly  "hand-made" 

r e s u l t s ,  s u g g e s tin g  t h a t  th e  p r e o is lo n  o f  t h i s  p ro ced u re  i s  q u i te  

re a s o n a b le .

The n e x t s te p  w i l l  be a  t e s t  o f  Vanous* a ssum p tion  about sup-

p ly  and dem and-driven  m a rk e ts . We sim p ly  p lu g  in to  IES3 th e  two 

v e rs io n s  o f  th e  1 -0  system  and compare th e  perfo rm ance o f  th e  

model u n d e r eaoh v e r s io n .
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REGIONALNY MODEL GOSPODARKI KRAJÓW RWPG

Cechą c h a ra k te ry s ty c z n ą  prezentow anego w r e f e r a o i e  m odelu 
J e s t  jeg o  dwupoziomowa budowa. Na poziom p ie rw sz y  s k ła d a ją  s i ę  
makromodele narodow e, o p is u ją c e  gospodarkę  każdego z krajów  od-
d z i e l n i e .  Poziomem drugim  j e s t  submodel wymiany handlow ej z za-
g r a n ic ą .  W subm odelu tym h a n d e l z a g ra n ic z n y  r o z b i ty  J e a t  na  dwa 
k ie ru n k i  -  do innyoh  krajów  RWPG o ra z  poza RWPG.

Modele narodowe o p a r te  s ą  na dość zun ifikow anych  z a ło ż e n ia c h  
i  h ip o te z a c h  odnośn ie  do p rz e b ie g u  procesów  gospodarczych  w p o sz -
czeg ó ln y ch  k r a ja c h .  Z a ło ż e n ia  t e  w t r a k c i e  em pirycznyoh w e ry fik a -
c j i  m odeli z o s ta ły  odpow iednio zmodyfikowane i  z indyw idualizow ane, 
s to so w n ie  do w ła śc iw o śc i gospodarek  p oszczeg ó ln y ch  k ra jó w .

A uto rzy  z w ró c i l i  uwagę na  f a k t ,  l ż  w s p e c y f ik a c j i  równań 
sz c z e g ó ln ą  r o lę  o d e g ra ły  dwie o k o lic z n o ś c i  i p ie rw sz a  zw iązana



j e s t  z k o n ieczn o śc ią  odwzorowania wpływu o g ra n ic z e ń  importowych 
na sp o łe c z n ą  wydajność p ra o y , d rug a  z wpływem prooeeu  p ro d u k c ji  
na tworzeni© potrzeb  im portow ych i  o f e r ty  eksportow ej*

S p e c y fik u ją c  model ezo zeg ó ln ą  uwago pośw ięcono ta k ž e  za-
g a d n ie n iu  odwzorowania o g ra n ic z e ń . J a k ie  na w zroe t Im portu  i  ek s-
p o r tu  n a rz u c a  z a d łu ż e n ie  wobec z a g ra n io y .


