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1. I n t r o d u c t i o n

The m arke t  o f  consumer  goods in  n c e n t r a l l y  p l a n n e d  e c o n o ­
my has  been  t r e a t e d  f o r  many y e a r s  as an i n t e g r a l  p a r t  o f  a c e n ­
t r a l i z e d  economic s y s t e m .  The m arke t  s u p p l i e s ,  con su mers  e x p e n ­
d i t u r e s  were l a r g e l y  d e t e r m i n e d  a s  an outcome o f  p r o d u c t i o n  p r o ­
c e s s  and d i s t r i b u t i o n  p o l i c i e s ,  and a l s o  as  t h e  r e s u l t  o f  c e n ­
t r a l i z e d  w a g e - p r i c e  p o l i c i e s .  In s p i t e  u f  f r e q u e n t l y  o h s e r v e d  
s h o r t a g e s  of  c o m m o d i t i e s  i t  was assumed t h a t  t h e  p l a n n e d  q u a n t i ­
t a t i v e  and wage a d j u s t m e n t s  e n s u r e  t h e  m a r k e t  e q u i l i b r i a .  The 
p o s s i b i l i t y  o f  f u n c t i o n i n g  of  autonomous  m a rk e t  mechanisms  was 
t y p i c a l l y  n e g l e c t e d .

Ihe  p e r i o d  of  economic  c r i s i s  i n  P o l a n d ,  on th e  t u r n  of  th e  
1970 s ,  com bi n in g  deep  d i s e q u i l i b r i a  and i n f l a t i o n  f u l l y  demon­
s t r a t e d  t h e  f l i m s i n e s s  ot  t h e  above a s s u m p t i o n s .  Thus,  a need 
a p p e a r e d  f o r  a t h e o r e t i c a l  r e f l e c t i o n  and f o r  an e x t e n s i v e  empi­
r i c a l  r e s e a r c h .  F i r s t ,  t h e  n o t i o n  of  consumer  demand had t o  be 
e x t e n d e d  t o  c o v e r  t h e  new phenomena t y p i c a l  f o r  a s t a t e  o f  d i s e -  
q j . i b r i u m  and to  s o l v e  t h e  measu remen t  and e s t i m a t i o n  problems, 
i e c o n a l y ,  t h e  a n a l y s i s  of  m arke t  s y s t e m s  had t o  be d e v e l o p e d  t o  
i n c l u d e  t h e  mpact  o f  d i s e q u i l i b r i a  on consumer  b e h a v i o u r  and 
p r i c e  ch a n g e s  and t o  c o v e r  t h e  i n f l a t i o n a r y  p r o c e s s ,  ihe new price  
and wage p o l i c i e s  u n d e r  economic r e f o r m s  had a l s o  to be taken i n t o  
a c c o u n t .

0 c . ,  U n i v e r s i t y  o f  L d d i ,  P o l a n d .
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2.  G en e ra l  C h a r a c t e r i s t i c s  of  t h e  Model

The f i r s t  model o f  consumer goods m arke t  in  Po lan d  t h a t  ex -  
p l i c i t e l y  assumed m arke t  d i s e q u i l i b r i a  ( e x c e s s ,  demand and for ­
ced  s a v i n g s ) ,  and endogenous  i n f l a t i o n  p r o c e s s  was t h e  WA-1 mo­
d e l  ( s e e  A. W e 1 f e (19 83 ,  1 9 8 4 d ) ) .  I t  was used  n o t  o n ly  f o r  
e m p i r i c a l  v e r i f i c a t i o n  of  t h e o r e t i c a l  h y p o t h e s e s  c o n c e r n i n g  t h e  
f u n c t i o n i n g  of  marke t  mechanism b u t  a l s o  to  p e r f o r m  r e g u l a r  f o ­
r e c a s t s  ( s e e  A. W e 1 f e (1984a ,  19B4b)) .

The WA-2 model p r e s e n t e d  below i s  an e x t e n d e d  and re e s t i m a te d  
v e r s i o n  of  t h e  p r e v i o u s  one d i s c u s s e d  i n  A. W e 1 f e ( 1 9 0 5 ) .  
I t  i s  a s y s t em  of s i m u l t a n e o u s  e q u a t i o n s  o f  medium s i z e .  The d e ­
t a i l s  a r e  p r e s e n t e d  i n  Appendix A.

The p a r a m e t e r s  of  t h e  p r e s e n t  v e r s i o n  of  t h e  model have been 
e s t i m a t e d  u s i n g  OLS and TSLS. The G a u s s - S e i d e l  i t e r a t i v e  method 
h a s  been used  m o s t l y  f o r  s i m u l a t i o n  and examina tion of t h e  dynamic 
p r o p e r t i e s  of  t h e  model .  F.  J .  H. D o n  and G. G a l l o
(19 85)  used  a l s o  Newton -  ty p e  a l g o r i t h m s  f o r  s o l v i n g  p r e v i o u s  
v e r s i o n  of  th e  WA-2 model b u t  r e s u l t s  d i d  n o t  d i f f e r  too  much. 
The sample  c o v e r s  th e  y e a r s  1960-1984.  Thus-which  s h o u l d  be p a r ­
t i c u l a r l y  s t r e s s e d  -  a l s o  t h e  p e r i o d  of  economic  c r i s i s  t h a t  
to ok  p l a c e  i n  P o l a n d .  T h is  has  s i g n i f i c a n t l y  a f f e c t e d  t h e  s p e c i ­
f i c a t i o n  of  t h e  p a r t i c u l a r  e q u a t i o n s  and e s p e c i a l l y  r u l e d  out the 
i n t r o d u c t i o n  of  a u t o r e g r e s s i v e  schemes i n t o  p a r t i c u l a r  functions.  
Should  t h e y  be i n c l u d e d ,  i t  would be e q u i v a l e n t  t o  t h e  i n t r o d u ­
c t i o n  of  t ime  t r e n d s ,  and t h a t  would make an a p p r o p r i a t e  r e ­
p r e s e n t a t i o n  o f  f u t u r e  de ve lo pm en t  and e s p e c i a l l y  f o r e c a s t i n g  
t u r n i n g  p o i n t s  i m p o s s i b l e .  In  s p i t e  o f  t h a t ,  t h e  model i s  s t r o n ­
g ly  dynamic ,  due t o  t h e  f a c t ,  t h a t  many e q u a t i o n s ,  m o s t l y  t h o s e  
of  wages and p r i c e s ,  a r e  b u i l t  and e s t i m a t e d  u s i n g  f i r s t  d i f f e ­
r e n c e s  of  v a r i a b l e s .

Al l  t h e  r e g r e s s i o n  f u n c t i o n s  a r e  l i n e a r  a p p r o x i m a t i o n s ,  how­
e v e r ,  t h e  i d e n t i t i e s  o f  t h e  model ,  e s p e c i a l l y  t h o s e  t h a t  e n a b l e  
t h e  t r a n s f o r m a t i o n  from c o n s t a n t  t o  c u r r e n t  p r i c e s  and vice versa^ 
c a u s e  t h a t  t h e  model i t s e l f  i s  n o n - l i n e a r .

The s t a t i s t i c a l  d a t a  have been  bor rowed from p u b l i c a t i o n s  by 
th e  C e n t r a l  S t a t i s t i c a l  O f f i c e .  T h e i r  docum en ta ry  s o u r c e s  a r e  
i n c l u d e d  i n  o t h e r  p a p e r s :  A. W e 1 f e ( 1 9 8 4 a ,  19 86a ) .



Model l ing  Consumer Goods Markets

2.  The S t r u c t u r e  of  t h e  Model1

2 . 1 .  P e r s o n a l  Incomes

Mages c o n s t i t u t e  t h e  main component  of  p e r s o n a l  in co m es .  By 
f a r ,  t h e  most  i m p o r t a n t  o f  a l l ,  a r e  t h e  wages w i t h i n  m a t e r i a l  
p r o d u c t i o n  s e c t o r  o f  t h e  n a t i o n a l  economy. We can  t e l l  by e x p e ­
r i e n c e  t h a t  t h e i r  ch a n g e s  have a d e c i s i v e  i n f l u e n c e  on t h e  r a t e  
of  wage i n c r e a s e s  i n  n o n - p r o d u c t i v e  s e c t o r s ,  and a l s o ,  ind i r ec t ly ,  
on t h e  i n c r e a s e  of  o t h e r  components  of  p e r s o n a l  income,  e g .  p e n ­
s i o n s  ( s e e :  W. D ę b s k i  ( 1 9 8 4 ) ) .  The f i r s t  g roup  of  f a c t o r s  
t h a t  d e t e r m i n e  t h e  wages i n  m a t e r i a l  p r o d u c t  s e c t o r  i s  r e l a t e d  
to  th e  f u n c t i o n i n g  wage r e g u l a t i o n s ,  which p r o v i d e  a d d i t i o n a l  b e ­
n e f i t s  o r  p i e m i a e  f o r  i n c r e a s e d  p r o d u c t i v i t y ,  and q u a l i t y  of pro­
d u c t s ,  f u l f i l i i t g  oi  e x p o r t  p l a n s ,  e t c .

I t  s im p ly  means t h a t  an i n c r e a s e  i n  l a b o u r  p r o d u c t i v i t y  s t i ­
m u l a t e s  the  a v e r a g e  wage i n c r e a s e .  The s e con d grou p  i n c l u d e s  f a ­
c t o r s  which p r o v i d e  an au tonomous  i n c r e a s e  i n  wages (improvement 
q u a l i f i c a t i o n s  and p r o f e s s i o n a l  s k i l l ,  g row ing  a g e ,  e t c . ) .  Howe­
v e r ,  l a c k  of  s u f f i c i e n t  d a t a  c a u s e d  t h e  u se  l a g g e d  wages a s  t h e  
sy m pt om a t ic  v a r i a b l e .  Ihe  t h i r d  f a c t o r  i s  t h e  i n c r e a s e  i n  t h e  
c o a t  o f  l i v i n g .  So f a r ,  a wage i n d e x a t i o n  w i t h  l e g a l  g u a r a n t e e s  
h as  n e v e r  been  i n t r o d u c e d  i n  P o l a n d .  However,  i t s  f u n c t i o n s  have
been  f u l f i l l e d  by t h e  p r e s s u r e s  b r o u g h t  on by t r a d e  u n i o n s  and

•t
p u b l i c  o p i n i o n “ .

Thus th e  e q u a t i o n  e x p l a i n i n g  a v e r a g e  wages in  m a t e r i a l  p r o ­
d u c t i o n  s e c t o r s  h a s  t h e  f o l l o w i n g  form :

1 The f i n a l  s t r u c t u r e  of  some s t o c h a s t i c  e q u a t i o n s  can  s l i ­
g h t l y  d i f f e r  from t h o s e  p r e s e n t e d  in  t h e  t e x t .  The d i f f e r e n c e s  
a r e  due  t o  o m i s s i o n  of  some v a r i a b l e s  in  s i t u a t i o n s  when th e y  
p r o v e d  t o  be s t a t i s t i c a l l y  i n s i g n i f i c a n t  d u r i n g  t h e  model u p d a ­
t i n g .  I n  some c a s e s  i t  was n e c e s s a r y  t o  e l i m i n a t e  t h e  n o n - t y p i -  
c a l  o b s e r v a t i o n s ,  o r  p r o v i d e  t o  f o r  s am ple  s e g m e n t a t i o n  by means 
of  dummy v a r i a b l e s ,  wh ic h ,  how eve r ,  we do n o t  d i s c u s s  i n  d e t a i l .

I t  i s  done  i n  t h e  form of open d i s c u s s i o n  on g o v e r n m e n t a l  
p r o p o s a l s  c o n c e r n i n g  p r i c e  r i s e s  and I n t r o d u c t i o n  o f  com pe ns a­
t i o n s  . f o r  t h e  p o o r e s t  g r o u p s  of  t h e  p o p u l a t i o n ,  and t h r o u g h  f a c ­
t o r y  f l o o r  n e g o t i a t i o n s .

3 I n  t h e  n o t a t i o n s  of  p a r t i c u l a r  e q u a t i o n s  we omi t  t h e  randan 
t e r m ,  p r o v i d i n g  i t  d o e s  n o t  l e a d  t o  m i s u n d e r s t a n d i n g s . .  We assume



<♦> ( + ) (♦ )
AZUXPt  x f ( ÄXQNt , ZUXPt l , APYľt ) ( 1 )

where

XQN - l a b o u r  p r o d u c t i v i t y  c a l c u l a t e d  as n e t  o u t p u t ,  c o n ­
s t a n t  p r i c e s ,  p e r  emp loye e ;

PYZ - c o s t  o f  l i v i n g  i n d e x ;
Л -  o p e r a t o r  o f  th e  f i r s t  d i f f e r e n c e .

Average  wages i n  n o n - p r o d u c t i v c  s e c t o r s  (7U0P) became d e p e n ­
d e n t  on a v e r a g e  wages in  m a t e r i a l  p r o d u c t i o n  s e c t o r s .  T h i s  f o l ­
lows th e  h y p o t h e s i s ,  t h a t  economic  p o l i c y  i s  aimed to  p r e v e n t  
s e r i o u s  wage d i s p r o p o r t i o n s  among t h e  above  s e c t o r s  t o  a v o i d  
p r o c e s s  of  manpower o u t f l o w :

( ♦ )
ZU0Pt * f(ZUXPt ) ( 2 )

There i s  a lways  a t im e  l a g  i n  t h e  p r o c e s s  of  a d j u s t m e n t  of  
a v e r a g e  p e n s i o n  (ZGTP) i n c r e a s e  t o  t h e  i n c r e a s e  of  a v e r a g e  wages 
in  th e  n a t i o n a l  economy (ZUP),  th u s

* ZGTf>t = * < hk C3)

I n d i v i d u a l  f a r m e r s  incomes  from a g r i c u l t u r a l  p r o d u c t i o n  a r e  
t h e  n e x t  component  of  p e r s o n a l  income.  They depend on n e t  a g r i ­
c u l t u r a l  o u t p u t  (XR),  and on a d m i n i s t r e d  p ro c u r e m e n t  p r i c e s  p a i d  
by s o c i a l i z e d  t r a d e  o r g a n i z a t i o n s  (PXRS). We have  us ed  a two- 
- y e a r  a v e r a g e  of  n e t  a g r i c u l t u r a l  o u t p u t  (XR) to  e l i m i n a t e  e r ­
r a t i c  f l u c t u a t i o n s  c a u s e d  by c h a n g i n g  w e a t h e r  c o n d i t i o n s

( ♦ )  ( O
YBRPt  = f ( XR j. • 0 . 5  + XRt _! • 0 . 5 ,  PXRSt ) ( 4 )

The r e m a i n i n g  p e r s o n a l  incomes i n c l u d e  t r a n s f e r s  from s o c i a l  
funds ( e x c l u d i n g  p e n s i o n s ) ,  incomes  o f  r e p r e s e n t a t i v e s  o f  f r e e

2
f o r  th e  random f a c t o r  t h a t  £ : N ( 0 ,  6 ) ,  and t h a t  b a s i c  c o n d i ­
t i o n s  a l l o w i n g  t o r  t h e  a p p l i c a t i o n  of  t h e  l e a s t  s q u a r e  method 
a r e  met .



p r o f e s s i o n s  ( i . e .  a r t i s t s ,  w r i t e r s ,  l a w y e r s ,  e t c . )  n e t  incomes
of  p r i v a t e  e n t e r p r e n e u r s , and o t h e r  i ncom es .  The above  incomes
b e a r  a d e f i n i t e  r e l a t i o n  to w a r d s  t h e  incomes  from wages (YZP) and 
p r i v a t e  f a r m e r s  incomes :

(♦> <+> 4
Y8IIP =■ f ( YZPt , YBRPt ) ( 5 )

The t o t a l  p e r s o n a l  incomes  a r e  a sum of  f o u r  s p e c i f i e d  a b o ­
ve components  a f t e r  a l l o w i n g  f o r  t h e  number o f  em pl oye es  and pen- 
s i o n e e r s .

2 . 2 .  Consumer demand

S h o r t a g e s  i n  consumer  goods  s u p p l y ,  o c c u r i n g  i n  some y e a r s  
c o v e r e d  by tho  sam ple  p e r i o d  meant t h a t  t h e  demand e x c e e d e d  th e  
p u r c h a s e d  q u a n t i t i e s ,  and t h u s  i t  was n o t  d i r e c t l y  o b s e r v a b l e  
( s e e  R. J .  B o w d e n  ( 1 9 7 8 ) ) .  T h is  made i t  i m p o s s i b l e  t o  e s ­
t i m a t e  t h e  p a r a n i e t e r e s  of  demand f u n c t i o n s  d i r e c t l y ,  u s i n g  OLS 
( s e e  R. C. F a i r ,  H. H. К с 1 e j  i a n ( 1 9 7 4 ) ) .  Thus t h e  
r e a l  v a l u e  of  e x p e n d i t u r e s  by t h e  h o u s e h o l d s  c o u l d  n o t  be s i m p l y  
r e g r e s s e d  a g a i n s t  r e a l  p e r s o n a l  in com es ,  and r e l a t i v e  p r i c e s .

In  c a s e  t h e  m a rk e t  i s  b a l a n c e d  t h e  demand ( 0 )  - ex p o s t  
e q u a l s  t h e  r e a l i z e d ,  i .  e .  p u r c h a s e d  q u a n t i t i e s  ( Q ) ,  and s i m u l ­
t a n e o u s l y ,  s u p p l y  ( S ) .  In  t h e  o p p o s i t e  c a s e  we have e x c e s s  d e ­
mand (DE),  and t h e  o b s e r v a b l e  q u a n t i t i e s  e q u a l  u s i n g  t h e  minimum 
c o n d i t i o n :

Qt i min { Dt, St } (6)

Defining

DEt  =

we can write the equation explaining the transacted 
in terns of consumers expenditures;

,0't>  Dt - OE** UQt for: UQt » 1, if DEt 0
Ujjt = 0 otherwise.

<7)

quantities



A c o r r e c t  s p e c i f i c a t i o n  of  t h e  demand and e x c e s s  demand f u n ­
c t i o n s  b e i n g  th e  components  of  th e  e q u a t i o n  ( 8 )  e n a b l e s  t h e  e s ­
t i m a t i o n  of  s t r u c t u r a l  p a r a m e t e r s .  Our a rgum en t s  w i l l  p r o c e e d  
as  f o l l o w s .  In a s t a t e  of  e q u i l i b r i u m ,  consumer demand, g i v e n  
r e a l  p e r s o n a l  income and r e l a t i v e  p r i c e ,  r e p r e s e n t s  r e v e a l e d  pre­
f e r e n c e s  of  t h e  h o u s e h o l d s ,  and t h u s  c o r r e s p o n d s  t o  t h e  c o n v e n ­
t i o n a l  u n d e r s t a n d i n g  o f  demand. A f t e r  R. W. С 1 o w e r  (1965), 
we s h a l l  d e f i n e  i t  as  t h e  " n o t i o n a l  demand" (ON)

<♦) ( - )

DNt  * t Pj / P t )  ( 9 )  

where

Y -  r e a l ,  p e r s o n a l  incomes ; .

P^ - p r i c e  index  f o r  commodity j ;

P -  c o s t  o f  l i v i n g  i n d e x .

Le t  us  asume t h a t  on t h e  J good m a rk e t  e x c e s s  demand o c c u r e d  in  
t h e  t  -  1 p e r i o d .  We s h a l l  c a l l  i t  t h e  i n i t i a l  e x c e s s  demand 
( O E i ' b .  Thus,  a f t e r  h a v i n g  made p u r c h a s e s  i n  t h e  m a rk e t  J c o n s u ­
mers w i l l  have r e m a i n i n g  fu nd s  a t  t h e i r  d i s p o s a l ,  which they  can  
spend  on o t h e r  go od s .  I t  i s  e q u i v a l e n t  t o  a demand t r a n s f e r  from 
one m a rk e t  t o  o t h e r  m a r k e t s  c a u s e d  by d i s e q u i l i b r i u m  ( s e e  a l s o
G. S. M a d d a 1 a ( 1 9 8 3 ) ,  p .  3 3 7 - 3 4 0 ) .  However,  in  c a s e  of  
s i m u l t a n e o u s  s u p p l y  s h o r t a g e s  o c c u r  on many m a r k e t s ,  we c an  e x ­
p e c t ,  t h a t  a f t e r  t h e  demand t r a n s f e r s  have  t a k e n  p l a c e ,  s t i l l  
u n s a t i s f i e d  demand w i l l  re m a i n .  We s h a l l  c a l l  i t  t h e  f i n a l  excess 
demand (DE-Ъ. I t  i s  t h e  s o u r c e  of  p o s t p o n e d  demand ( 0 0 J ) ,  wh ich ,  
a l o n g  w i t h  n o t i o n a l  demand, i s  t h e  s e cond  c o n s t i t u e n t  o f  e f f e c ­
t i v e  demand ( 0 )  ( s e e  A. W e 1 f e ( 1 9 8 4 c ) ) .  The p o s t p o n e d  d e ­
mand w i l l  be u n d e r s t o o d  a s  a f r a c t i o n  of  f i n a l  e x c e s s  demand 
( f rom p r e v i o u s  p e r i o d )  t h e  consumers  d e c i d e  t o  r e t a i n  i n  the next 
p e r i o d

00^ * f-1 0 Е | _ р  ( 1 0 )

where

jp* e < 0 .1 >  - p r o p e n s i t y  t o  p o s t p o n e  u n s a t i s f i e d  demand.



I t  i s  n a t u r a l  t o  assume ,  t h a t  t h e  p o s t p o n e d  demand w i l l  be 
f i n a n c e d  from t h e  a c c u m u l a t e d  f o r c e d  s a v i n g s  (F S P ) .  They w i l l  be 
d e f i n e d  as  t h e  f i n a n c i a l  e q u i v a l e n t  o f  t o t a l  u n s a t i s f i e d  demand 
i n  t h e  p r e v i o u s  p e r i o d :

fSfV i  ■ £  FSPU  - E  DEi - i ' p U  ( i n
1 1

Faced  w i t h  a c c u m u l a t e d  f a r c e d  s a v i n g s ,  t h e  con su mers  make i n  t h e  
t  p e r i o d  f u r t h e r  d e c i s i o n s  c o n c e r n i n g  t h e i r  u s e .  P a r t  o f  them may 
be t r a n s f o r m e d  i n t o  v o l u n t a r y  s a v i n g s .  The r e s t  w i l l  be used f i r s t  
o f  a l l  t o  f i n a n c e  p o s t p o n e d  demand (DP^) i n  t h e  c u r r e n t  p e r i o d

FSPt - l  * 9 FSPt - l  * * FSPt - l

where

9 -  c o e f f i c i e n t  o f  n e u t r a l i z a t i o n  of  s a v i n g s ,
X * 1 -  f) -  c o e f f i c i e n t  o f  a c t i v a t i o n  o f  a c c u m u l a t e d  forced 

s a v i n g s ,  x c  < 0 , 1> .

I t  can  be  o b s e r v e d ,  t h a t  i n  many m a r k e t s ,  p o s t p o n e d  demand i s  
n e g l i g i b l e ,  o r  d o e s  n o t  o c c u r  a t  a l l .  The s i t u a t i o n  i s  e s p e c i a l ­
ly  common w i t h  food  m a r k e t s  o r  o t h e r  n o n - d u r a b l e  Qoóds = 0 ) .  
As a c o n s e q u e n c e ,  t o t a l  a c t i v a t e d  f o r c e d  s a v i n g s ,  w i t h  given p r i ­
c e s  un ch a n g e d ,  w i l l  n o t  be a b s o r b e d  i n  t h e  wha le  by p o s t p o n e d  
demand. On th p  o t h e r  h a n d ,  t h e  l i k e l y  p r i c e  i n c r e a s e s  may r e d u ­
ce t h e  v a l u e  o f  a c c u m u l a t e d  s a v i n g s .  The r e m a i n d e r  (BFSP) can  be 
computed from:

BFSPt  = FSPt_x -  E  Г1 FSp { - !  • p { /  (1 3 )

I t  i s  n a t u r a l  t o  assume t h a t  t h e  r e m a i n n i n g  fund  /BFSP/  w i l l  be 
added t o  c u r r e n t  p e r s o n a l  income.  Thus t h e  e f f e c t i v e  demand, u -  
s i n g  l i n e a r  form,  c an  be w r i t t e n  a s

°Ž.- * "l »t * »1 afSPl (Pt - P) Ф .  * Г1 f a ' í . ! )  P(_! * Í J (14)
Nt



where :

- random f a c t o r .

There  a r e  two a d d i t i o n a l  components  of  e f f e c t i v e  demand: a n t i ­
c i p a t e d  demand and t r a n s f e r  demand, a l r e a d y  m e n t i o n e d .  The f i r s t  
one e x p r e s s e s  consumers  r e a c t i o n  t o  e x p e c t e d  c h a n g e s  i n  p r i c e s ,  
o r ,  i f  such  c ha nge s  a r e  n o t  p r e s e n t ,  t o  e x p e c t e d  ch a n g e s  o f  d i s ­
e q u i l i b r i u m .  The seco nd  one i s  c a u s e d  by s h o r t a g e s  of  p a r t i c u l a r  
goods and c o n s i s t s  of  demand f l o w i n g  ou t  to w ards  o t h e r  goods  a -  
v a i l a b l e  on t h e  m a r k e t ,  p r i c e s  of  which  a r e  r e l a t i v e l y  h i g h e r  
( f o r  more d e t a i l s  s e e  A. W e l f e  ( 1 9 8 6 b ) ) .  I f  t h e s e  c o n s t i ­
t u e n t s  a r e  I g n o r e d ,  s p e c i f i c a t i o n  e r r o r s  i n  f u n c t i o n  (1 4 )  a r e  
l i k e l y  t o  a p p e a r .  The main co n se q u e n c e  e x p e c t e d  would be b i a s  of  
t h e  e s t i m a t o r  of  p-j p r i c e - r e l a t e d  p a r a m e t e r .

Le t  us c o n s i d e r  t h e  p o s s i b i l i t y  of  c o n s t r u c t i o n  a f u n c t i o n  
e x p l a i n i n g  f i n a l  e x c e s s  demand (OE).  To a c h i e v e  t h i s  p u r p o s e ,  we 
s h a l l  c o n v e r t  t h e  d e f i n i t i o n a l  i d e n t i t y  ( 7 )  i n t o  a fo rm u la  r e l a ­
t i n g  t h e  a c t u a l  v a l u e s  o f  t h e  r a t i o  of  demand and s u p p l y  to  
t h o s e  c l o s e  t o  t h e  p o i n t  o f  e q u i l i b r i u m :

Shou ld  we a c c e f i t ,  t h a t  i n  t h e  p e r i o d  t  * 0 t h e  demand was s a t i s -

v a l u e  i n  t h e  s e n s e  of  J .  K o r n a i  (19 82)  ( p .  21 and f o l l o ­
w i n g ) ,  f o r m ul a  (1 5 )  would have  t h e  f o l l o w i n g  form

However,  p r e c i s e  v a l u e s  of  demand and supply remain unknown. 
I n s t e a d ,  o b s e r v a b l e ,  p roxy  variables (B, S) can be d ifined  ®s

(15)

f i e d ,  i . e .  OE^ <  0 ,  o r  t h a t  u n s a t i s f i e d  demand had "n o rm a l"

( 1 6 )

b e i n g  t h e  p r i n c i p a l  d e t e r m i n a n t s  of  demand and supply, r e sp e c t i ­
v e l y ,  o r ,  a t  l e a s t ,  a l l o w i n g  t o  form natural l i a i t s  of poten tia l



v a l u e s  demand and s u p p l y .  I f  demand i s  c o n c e r n e d ,  p e r s o n a l  i n c o ­
me may a p p e a r ,  o r  r a t h e r  income i n c r e a s e d  by t h e  t o t a l  amount of  
s a v i n g s ,  o r  a l t e r n a t i v e l y ,  by t h e  t o t a l  amount o f  a c c u m u l a t e d  
f o r c e s  s a v i n g s .  The l a t t e r  i n f o r m a t i o n  can be found i n  o t h e r  
s t u d i e s ,  o r  i t  can  be d e r i v e d  from e s t i m a t i o n  of  s a v i n g s  f u n c ­
t i o n s ,  which we s h a l l  d e a l  w i t h  be low ,  in  P a r t  3.  Marke t  su pp l ie s  
of  g o o d s ,  o r  s a l e s  by s o c i a l i z e d  t r a d e  can be a d a p t e d  a s  s u p p l y  
d e t e r m i n a n t s .  We p r o p o s e  t o  e s t a b l i s h  t h e  v a l u e  of  " n o r m a l " , un­
s a t i s f i e d  demand a t  t h e  minimum, h i s t o r i c a l l y  o b s e r v e d  l e v e l  o f  

Öt / § t  r a t i o  t h e n  we can  w r i t e :

A f t e r  s u b s t i t u t i n g  (1A ) ,  and ( 1 7 ) ,  i n  ( 8 ) ,  we can  e s t i m a t e  th e  
p a r a m e t e r s  of  t h e  e q u a t i o n s  e x p l a i n i n g  the  t r a n s a c t e d  q u a n t i t i e s ,  
and ,  a t  t h e  same t i m e ,  t h e  p a r a m e t e r s  of  t h e  f u n c t i o n s  of  demand 
and u n s a t i s f i e d  demand.

T o t a l  p e r s o n a l  s a v i n g  ( AGSP) c o n s i s t s  o f  two co mponen ts :  
v o l u n t a r y  s a v i n g  ( ДУ5Р) r e s u l t i n g  from a long -  t e rm p r o p e n s i ­
ty to s a v e ,  and of  f o r c e d  s a v i n g  ( AFSP)

To e s t i m a t e  f o r c e d  s a v i n g s ,  we have  used  a d i s e q u i l i b r i u m  i n d i ­
c a t o r  b u i l t  i n  a c c o r d a n c e  w i t h  fo rm u la  ( 1 7 ) ,  where  p e r s o n a l  i n ­
come was u s e d  as  t o t a l  demand d e t e r m i n a n t ,  and t o t a l  s a l e s  of  
goods and s e r v i c e s  as s u p p l y  d e t e r m i n a n t .

V o l u n t a r y  p e r s o n a l  s a v i n g s  (VSP) c o n t a i n  two e l e m e n t s :  s a ­
v i n g s  i n  c a s h  (OGOP) ,  and s a v i n g s  l o c a t e d  i n  s a v i n g s  ba n k s  and 
l o a n  i n s t i t u t i o n s  (D8DP), The fo rm er  a r e  a c c u m u l a t e d  and k e p t  as 
а п е с е т е а г у  r e s e r v e  t h a t  e n a b l e s , c u r r e n t  p u r c h a s e s ,  and th e y  
c o n s t i t u t e  a f r a c t i o n  of  ę u r r e n t  p e r s o n a l  income ( YBP)

(1 7 )

2 . 3 .  P e r s o n a l  S a v in g s

ÄGSPt  = ÄVSP + AFSP ( 1 8 )



(♦)
OGDPt = f ( YBP t ) (19)

Bank s a v i n g s  a r e  a c c u m u la te d  ma in ly  as a form of  o l d  age i n ­
s u r a n c e ,  o r  in  o r d e r  to  buy d u r a b l e s  of  l u x u r i e s .  T h e i r  i n c r e a s e  
depends  on p e r s o n a l  income, and on t h e  r a t i o  of  i n f l a t i o n  r a t e  
(TPYZ) t o  s a v i n g s  i n t e r e s t s  r a t e  (OX)

( ♦ )  ( - )
A0BDPt = f(YBPt , TPYZt  /  0Xt ) (20)

The e q u a t i o n  e x p l a i n i n g  t o t a l  v o l u n t a i y  p e r s o n a l  s a v i n g  
( AVSP) i s  g i v e n  by

(♦ )  ( - )  (♦)
AVSPt  = f(YBPt , TPYZt / 0 * t , ДУВР ^ ) (2 1 )

2 . 4 .  Su p p l y of  Consumer Goods arid S e r v i c e s

The volume of  m arke t  s u p p l i e s  of  com m odi t i es  and of  s o c i a l i ­
zed t r a d e  s t o c k s  i s  t r e a t e d  ex o g e n o u s ly  iri t h e  WA-2 mod el .  A 
c o n v e r s i o n  to  c u r r e n t  p r i c e s  i s  done by means of  i d e n t i t i e s ,  with 
use  of  a p p r o p r i a t e  d e f l a t o r s ,  d e s c r i b e d  in  th e  p r i c e  b l o c k  ( e n ­
dogenous  in  t h e  m o d e l ) .  S a l e s  by s o c i a l i z e d  t r a d e  s e c t o r  o f  th e  
5 g r o u p s  of  goods a r e  d e s c r i b e d  by e q u a t i o n s

CHP-j ŕ  f  (SHpJ , ARP-l) (22)

where

CHP - s a l e s  by u n c i a l i z e d  t r a d e ,
SHP -  m arke t  s u p p l i e s  of  c o m m o d i t ie s ,
RP -  s o c i a l i z e d  t r a d e  s t o c k s .

The v a l u e  of  h o u s e h o l d  e x p e n d i t u r e s  (CP) e q u a l s  t h e  sum of  
p u r c h a s e s  in  s o c i a l i z e d  t r a d e ,  and from o t h e r  s o u r c e s  ( c a t e r i n g  
t r a d e ,  p r i v a t e  t r a d e ,  e t c . ) .  The l a c k  of  s u f f i c i e n t  s t a t i s t i c a l  
d a t a  i s  t h e  r e a s o n  why " t r a n s i t i o n "  e q u a t i o n s  were used



(2 3 )

F o o d s t u f f s  a r e  t h e  o n l y  e x e p t i o n ,  as f o r  t h i s  g r o u p ,  p u r c h a s e s  
from n o n - s o c i a l i / e d  t r a d e  were m o d e l l e d  s e p a r a t e l y .

We have a c c e p t e d  th e  e q u a t i o n s  o f  p r o d u c e r s  p r i c e s ,  u s i n g  
t h e  i n p u t - o u t p u t  a p p r o a c h  ( s e e  W. W e l f e  ( 1 9 8 1 ) ) ,  as  t h e  
s t a r t i n g  p o i n t .  The e q u a t i o n  h as  t h e  form of  an i d e n t i t y

S u b s c r i p t ,  o r  s u p e r s c r i p t  к d e n o t e s  d o m e s t i c  o u t p u t ,  m s t a n d s  
f o r  i m p o r t ,  and T i s  a t r a n s p o s i t i o n  o p e r a t o r .  However ,  a d i ­
r e c t  a p p l i c a t i o n  of  t h e  above  fo rm u la  i n  p r a c t i c e  i s  frequently 
d i f f i c u l t .  For one  t h i n g ,  we l a c k  d e t a i l e d  i n f o r m a t i o n  c o n c e r ­
n i n g  p r i c e s  and m a t e r i a l  u n i t  c o s t s  o f  p a r t i c u l a r  p r o d u c t s .  For  
a n o t h e r ,  e l e m e n t s  of  f u l l  c o s t  m a t r i x  a r e  a v a i l a b l e  f o r  some 
y e a r s  o n l y ,  most  o f t e n  i n  c u r r e n t  p r i c e s .  For  t h e s e  r e a s o n s  we 
U3ed t h e  r e d u c e d  form of  t h e  above e q u a t i o n  s y s t e m ,  e s t i m a t i n g  
t h e  unknown c o e f f i c i e n t s .  Of c o u r s e ,  a t r a n s i t i o n  t o  a v e r a g e  
p r i c e  i n d i c e s  f o r  a p p r o p r i a t e  g r o u p s  of  p r o d u c t s ,  was n e c e s s a r y .  
The l i s t  o f  e x p l a n a t o r y  v a r i a b l e s  was r e d u c e d  t o  p r i c e s  of  im­
p o r t e d  co m m o d i t ie s  and r e s p e c t i v e  components  o f  u n i t  v a l u e  added. 
In  g e n e r a l  we ha ve  t h e n ,  u s i n g  model symbols  and w r i t i n g  t h e  
e q u a t i o n  (2 4 )  f o r  f i r s t  d i f f e r e n c e s  ( f o r  more d e t a i l s  s e e  A. 
W e l f e  ( 1 9 8 5 ) ) .

2 . 5 .  P r i c e s

( 2 4 )

where

P = [p^] -  n x 1 v e c t o r  o f  p r i c e s ,

A 11 [ a Łj -  n x n m a t r i x  of  m a t e r i a l  u n i t  c o s t s ,  

d a [cí i j  ] -  n x 1 v e c t o r  o f  v a l u e  added p e r  u n i t  o f  p r o ­

d u c t i o n  .



(+)  ( + )
Pj t  ‘ í ( A P m i f  Ä(FUt  /  XNRLt ),

( ♦ )
Д (AFt  /  XNf?Lt ) ,

( * )
Ä(At  /  XNRLt ))

where (2 5 )

FU -  wages b i l l  i n  m a t e r i a l  p r o d u c t i o n  b r a n c h e s  of  t h e  
s o c i a l i z e d  s e c t o r  o f  economy,

AF -  f i n a n c i a l  a c c u m u l a t i o n ,

XNRL - n a t i o n a l  p r o d u c t  ( a g r i c u l t u r e  and f o r e s t r y  excluded).

The above e q u a t i o n  sy s te m  r e l a t e s  p r i c e s  t o  b o t h  f a b r i c a t i o n  
c o s t s  and ,  t h r o u g h  f i n a n c i a l  a c c u m u l a t i o n ,  t o  t h e  m a rk e t  s i t u a ­
t i o n  and f i n a n c i a l  and p r i c e  p o l i c y  of  t h e  g o ve rm en t .

The i n f l a t i o n a r y  l oop  i s  o f  b a s i c  s i g n i f i c a n c e  f o r  t h e  mo­
de l  WA-2, as  i t  d e t e r m i n e s  i t s  p r o p e r t i e s  t o  a l a r g e  e x t e n t .  
Thus,  ou r  a n a l y s i s  s h a l l  be l i m i t e d  t o  an e x a m i n a t i o n  of  t h e  
e f f e c t s  t h e  i m p u ls e  ch a n g e s  o f  t h e  v a l u e s  of  v a r i a b l e s ,  t h a t  
e n t e r  t h i s  f e e d b a c k .  In  t h e  f i r s t  s i m u l a t i o n  we i n t r o d u c e d  th e  
i n c r e a s e  by 10% p r i c e s  of  a l l  n o n - f o o d  c o m m o d i t i e s .  The i n f l a ­
t i o n a r y  f e e d b a c k ,  f o r  one t h i n g  bro ug h a t  t h e  same p e r i o d  an i n ­
c r e a s e  of  incomes  from wages by o v e r  7%, and f o r  a n o t h e r ,  t h e  
p e r t u r b a t i o n  i n t r o d u c e d  h a s  been  a m p l i f i e d  - from 10% t o  ovor 12% 
f o r  p r i c e s  o f  n o n - f o o d  c o m m o d i t ie s .

C o n s i d e r i n g  t h e  r e s u l t s  f o r  n e x t  7 p e r i o d s  we n o t i c e  tha t  the 
i n t r o d u c e d  i m p u ls e  h a s  a f a d i n g  c h a r a c t e r .  I t  i s  n e c e s s a r y  to  
s t r e s s ,  t h a t  t h e  t e n d e n c y ,  t h a t  e x i s t e d  i n  Po land  i n  1970 s and 
1 9 8 0 s ,  t o  comp ensa te  p r i c e  r i s e s  w i t h  an a p p r o p r i a t e  i n c r e a s e  
o f  a v e r a g e  wages i n  s o c i a l i z e d  s e c t o r s  of  economy,  b r i n g s  a n e ­
g l i g i b l e  dr op  of  t h e  r e a l  v a l u e  of  t o t a l  p e r s o n a l  incomes  
by a p p r o x .  0 . 2  -  1.8% i n  s u b s e q u e n t  p e r i o d s .  I t  a l l o w s  t o  make 
t h e  f o l l o w i n g  p o i n t  t h a t  t h e  e f f i c i e n c y  of  t h e  p o l i c y  aimed a t

A -  d e p r e c i a t i o n ,

3.  P r o p e r t i e s  of t h e  Model in  t he L i g h t
of  S i m u l a t i o n  E x p e r im e n ts



r e g a i n i n g  m a rk e t  e q u i l i b r i u m  by means of  p r i c e  r i s e s ,  de pends  on 
t h e  p o s s i b i l i t y  of  im pos in g  c o n s t r a i n t s  on wages i n c r e a s e s .

The n e x t  s i m u l a t i o n  i l l u s t r a t e s  t h e  e f f e c t s  o f  t h e  i n c r e a s e  
o f  a v e r a g e  wages in  s o c i a l i z e d  economy. The i n t r o d u c e d  im p u ls  
ha3 been a m p l i f i e d  from 10X t o  1 2 .5% i n  t h e  f i r s t  p e r i o d  a s  a 
r e s u l t  o f  t h e  i n f l a t i o n a r y  f e e d b a c k  t h a t  s i m u l t a n e o u s l y  c a u s e d  
a r i s e  i n  p r i c e s  o f  n o n - f o o d  com m od i t ie s  by a b o u t  4%. An a n a l y ­
s i s  o f  r a t e s  o f  g rowth  f o r  s u b s e q u e n t  y e a r s  i s  v e r y  i n t e r e s t i n g .  
I t  show s ,  t h a t  d u r i n g  t h e  s e c o n d ,  t h i r d ,  and f o u r t h  p e r i o d s  of  
t h e  s i m u l a t i o n  a v e r a g e  wages ,  grow a u to nom ou s l y  a t  an a n n u a l  r a ­
t e  o f  a p r o x i m a t e l y  14*.  Thus ,  th e y  d e m o n s t r a t e  a h i g h e r  dynamics 
tha n  i n  th e  f i r s t  y e a r s  t h e  shock  h a s  been  i n t r o d u c e d .

L e t  as  n o t i c e  t h a t  t h e  i n f l a t i o n a r y  s p i r a l ,  s e t  i n  m ot io n  by 
in i n c r e a s e  o f  wages ,  a s u r e s  a c o n s t a n t  g row th  o f  r e a l  p e r s o n a l  
incomes a t  an a n n u a l  r a t e  of  a p p r o x .  3-5%.

An i m p o r t a n t  c o n c l u s i o n  can  be drawn from t h e  s im u la t i o n  expe­
r i m e n t s  we have  do ne .  W a g e s - p r i c e  mechanisms t h a t  have  f u n c t i o n  
in  t h e  P o l i s h  economy,  do n o t  a s s u r e  a prompt  a u t o m a t i c  s u p p r e s ­
s i o n  of  i n f l a t i o n .  They c o n t a i n  su ch  a s t r o n g  p r e s s u r e  f o r  wage 
i n c r e a s e s ,  t h a t  a p o s s i b l e  r i s e  i n  p r i c e s  i s  a t  l e a s t  compe nsa ­
t e d ,  o r  even  a g rowth  of  r e a l  wages t a k e s  p l a c e .  Thus ,  r e g a i n i n g  
of  m a rk e t  b a l a n c e  can  be a c h i e v e d  o n ly  t h r o u g h  an a c t i v e  g o v e r n ­
ment p o l i c y  i n  r e l a t i o n  t o  wages and p r i c e  s h a p i n g .  I t  i s  n e ­
c e s s a r y  to  s t r e s s ,  t h a t  i t  i s  p o s s i b l e  t o  a c h i e v e  t h i s  g o a l  ( i . e .  
r e g a i n i n g  of  e q u i l i b r i a )  w i t h  a s i m u l t a n e o u s  u se  of  many i n s t r u ­
m e n t s ;  t h e  e f f e c t s  o f  s u c h  an a c t i o n ,  how eve r ,  a r e  much more 
complex t h a n  t h o s e  t h a t  c o u l d  be o b s e r v e d  i n  t h e  s i m u l a t i o n s ,  
c a r r i e d  w i t h  an a s s u m p t i o n  o f  c e t e r i s  p a r i b u s .

4.  f o r e c a s t s  of  t h e  Development  of  t h e  F i n a n c i a 1 
and Marke t  S i t u a t i o n  up t o  th e  Year  1990

The d e t e r m i n a t i o n  of  exog enous  v a r i a b l e  v a l u e s  f o r  t h e  f o ­
r e c a s t i n g  p e r i o d  i s  an i m p o r t a n t  t a s k ;  o b v i o u s l y  i t  h a s
t o  p r e s e r v e  tho  c o n s i s t e n c y  of  a c c e p t e d  a s s u m p t i o n s .  To
a c h i e v e  t h i s  p u r p o s e ,  we have  u s e d  t h e  r e s u l t s  o f  s im u-
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l a t i o n  a n a l y s e s  c a r r i e d  o u t  on t h e  b a s i s  o f  t h e  W-5 model o f  
n a t i o n a l  economy, as  w e l l  as the  f o r e c a s t  of  th e  d e ve lo pm ent  of  
P o l i s h  economy ( s e e  W. W e 1 f e ( 1 9 8 5 a ) ) .  As a r e s u l t ,  we 
have o b t a i n e d  a s e t  of  h y p o t h e s e s  t h a t  b e a r s  a c h a r a c t e r  o f  "o p ­
t i m i s t i c  r e a l i s m " .  The f o l l o w i n g  a d d i t i o n a l  a s s u m p t i o n  a r e  i t s  
s o u r c e .

These a s s u m p t i o n s  c o n s i d e r  t h e  improvement  i n  th e  s i t u a t i o n  
of  f o r e i g n  t r a d e  and b e t t e r  c o n d i t i o n s  f o r  a g r i c u l t u r e .  They f o ­
r e s e e  the  i n c r e m e n t  of  t h e  p r o d u c t i o n  r a t e  of  g rowth  by 3-4% in  
1986-1990 ( i . e .  1 p o i n t  l e s s  th a n  t h e  l a b o u r  p r o d u c t i v i t y  r a t e  
of  g r o w t h ) ,  r e s t r a i n i n g  th e  d e c r e a s e  of  employment i n  i n d u s t r y  
and c o n s t r u c t i o n ;  c o n s i s t e n t l y ,  t h e  i n c r e a s e  in  s u p p l i e s  t o  th e  
m ark e t  o f  f o o d s t u f f s  by 3-4%, n o n - fo o d  com m od i t i e s  -  by 4-5%. The 
r a t e  of  g rowth  of  non- con sum er  goods p r i c e s  was assumed a t  the  
l e v e l  of  12-13*.

As a r e s u l t  we o b t a i n e d  d i m i n i s h i n g  i n c r e m e n t  of  t h e  nomina l  
p e r s o n a l  incomes from 15,5% i n  1986 t o  12,5% i n  1990,  and wages 
in i n d u s t r i a l  s e c t o r  from 14,6% to  11%. The r a t e  o f  i n f l a t i o n  
d e c r e a s e s  from 12,4% to  9%. The s i t u a t i o n  i n  t h e  m a rk e t  i s  q u i t e  
good.  E xc es s  demand i s  d e c r e a s i n g  ( i n  a l l  commodity g r o u p s )  s t a ­
r t i n g  from 1988,  t h e  most  s i g n i f i c a n t  f o r  t e x t i l e s  w i t h  clotning 
and f o o t w e a r .  C l o b a l  b a l a n c e  i s  e x p e c t e d  i n  t u r n  of  1988/1989 
(wide  d i s c u s s i o n  In A. W e 1 f e ( 1 9 8 6 a ) ) .
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Aleksander Welfe

MODELOWANIE RYNKU DÓBR KONSUMPCYJNYCH 
W WARUNKACH INFLACJI I NIERÓWNOWAGI

Głównym celem skonstruowanego modelu rynku dóbr konsumpcyj­
nych WA-2 jest wyjaśnienie procesów inflacyjnych oraz zjawiska 
powstawania popytu niezaspokojonego i oszczędności wymuszonych, 
które to wystąpiły ze szczególną siłą w drugiej połowie lat sie­
demdziesiątych i 5 lat osiemdziesiątych.



W tym c e l u  z o s t a l o  r o z s z e r z o n e  p o j ę c i e  e fe k ty w ne go  pop yt u  
konsumpcyjnego  o doda tkowe poza popytem normalnym s k ł a d n i k i :  po ­
py t  a n t y c y p a c y j n y ,  po py t  od ro czon y i  popyt  t r a n s f e r o w y .  N a l e ż a ł o  
równ ież  s k o n s t r u o w a ć  i n d y k a t o r y  n i e ró w n o w ag i ,  k t ó r e  p o z w o l i ł y  
pokonać  problem n i e o b s e r w o w a l n o ś c i  zmiennych .

J e d n o c z e ś n i e ,  zbudowane równan ia  p ł a c  p r z e c i ę t n y c h  i cen 
dó br  konsumpcyjnych  za p e w n i ł y  e n d o g e n i z a c j ę  obydwu w i e l k o ś c i  i  
i c h  wzajemne p o w i ą z a n i e  w f o r m i e  s p r z ę ż e n i a  j e d n o c z e s n e g o  ( tz w .  
p ę t l i  i n f l a c y j n e j ) .

Model WA-2 u m o ż l i w i ł  zatem a n a l i z ę  wpływu r óż ny ch  p o l i t y k  
p łacowo-cenowych na s y t u a c j ę  p i e n i ę ż n o - r y n k o w ą  i t o  zarówno w 
k o n t e k ś c i e  h i s t o r y c z n y m ,  j a k  i  p rognoz  ś r e d n i o o k r e s o w y c h .


