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FOREWORD 

Many of today ' s  most s i g n i f i c a n t  socioeconomic problems, 
such a s  slower economic growth, t h e  d e c l i n e  of some e s t a b l i s h e d  
i n d u s t r i e s ,  and s h i f t s  i n  p a t t e r n s  of fo re ign  t r a d e ,  a r e  i n t e r -  
o r  t r a n s n a t i o n a l  i n  n a t u r e  so  t h a t  t h e  i n t e r c o u n t r y  comparative 
ana lyses  of r e c e n t  h i s t o r i c a l  developments a r e  necessary.  The 
understanding of t h e s e  processes  and f u t u r e  p rospec t s  provides  
t h e  focus f o r  IIASACs p r o j e c t  on Comparative Analysis  of 
Economic S t r u c t u r e  and Growth. 

Our r e sea rch  concen t ra t e s  p r imar i ly  on t h e  empi r i ca l  
a n a l y s i s  of i n t e r r e g i o n a l  and in t e r t empora l  economic s t r u c t u r a l  
change, on t h e  sources  of and c o n s t r a i n t s  on economic growth, 
on problems of adap ta t ion  t o  sudden changes, and e s p e c i a l l y  
on p rob lems-a r i s ing  from changing p a t t e r n s  of i n t e r n a t i o n a l  
t r a d e ,  resource  a v a i l a b i l i t y ,  and technology. This  paper d e a l s  
with t h e  problem of econometric modeling of personal  consump- 
t i o n  expendi tures  under t h e  cond i t ions  of d i s e q u i l i b r i a .  

Anato l i  Smyshlyaev 
P r o j e c t  Leader 
Comparative Analysis  of 
Economic S t r u c t u r e  and Growth 
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THE SYSTEM OF DEMAND EQUATIONS I N  A STATE O F  
DISEQUILIBRIUM 
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1 .  PREFACE 

Along with the  increase  i n  incomes and the  decrease i n  
supply t he  economic c r i s i s  i n  Poland of 1980-82 has been 
accompanied by a s e r i e s  of breakdowns i n  the  markets of con- 
sumer goods and by t h e  appearance of unsa t i s f i ed  demand. A s  
a r e s u l t  a t o t a l  imbalance was crea ted ,  manifested by t he  r i s e  
of an i n f l a t i ona ry  gap, a s  w e l l  a s  by t he  symptoms of market 
panic,  lack  of confidence i n  money and i n  savings and loan 
i n s t i t u t i o n s ,  and by a growth of the  black market and i l l e g a l  
o r  semi-legal t r ade  on a s ca l e  unheard-of before.  The emer- 
gence of these  processes had very se r ious  implicat ions on t h e  
consumers' behavior. They had t o  ad jus t  t o  t h e i r  not ional  
demand. F i r s t l y ,  they w e r e  an t i c ipa t i ng  t h e  expected p r i ce  
increases  and a f u r t h e r  de t e r io r a t i on  of t he  markets, and 
bought those commodities, which were ava i lab le  a t  t h e  moment, 
ins tead of those,  which w e r e  i n  sho r t  supply (forced subs t i tu -  
t i o n ) .  Secondly, they w e r e  t ry ing  t o  spend not only t h e i r  
current  incomes but  a l s o  p a r t s  of t h e i r  savings, e spec i a l l y  
those which they had invo lun ta r i ly  accumulated i n  t h e  pas t  
(forced savings] .  Thus an econometric ana lys i s  of consumer 
demand should t ake  i n t o  account t he  f ea tu re s  mentioned above. 
Otherwise object ions  could be ra i sed  with regard t o  t h e  com- 
ple teness  and t o  t h e  correc tness  of t h e  conclusions drawn on 
the  bas i s  of such an ana lys i s .  These considerat ions w i l l  
a f f e c t  t h e  est imation of demand function parameters i n  such 
cases where t h e  f a c t  i s  ignored t h a t  i n  some periods the  ac- 
t u a l  quan t i ty  of consumption is the  supply and not t he  demand. 
The aim of t he  present  paper is t o  const ruct  a system of demand 
functions t h a t  i s  not  subject  t o  these  d i f f i c u l t i e s .  



Our a n a l y s i s  d e a l s  w i th  a  shor t - term and a  medium-term 
t i m e  pe r iod ,  and w e  assume t h a t  t h e  sho r t age  of supply does 
no t  cause  any permanent d i s t o r t i o n s  o f  t h e  consumers'  pre-  
f e r ences .  This  means t h a t  a f t e r  t h e  e q u i l i b r i u m  s t a t e  i s  r e -  
e s t a b l i s h e d ,  t h e  consumers would buy t h e  same q u a n t i t i e s  of 
goods a s  be fo re  t h e  market breakdown, and w e  assume t h a t  i n -  
comes and r e l a t i v e  p r i c e s  a r e  unchanged. 

A b r i e f  i n t r o d u c t i o n  t o  t h e  problems of d i s e q u i l i b r i u m  
model b u i l d i n g  c o n s t i t u t e s  t h e  f i r s t  p a r t  of  t h e  paper .  The 
second p a r t  is devoted t o  t h e  a n a l y s i s  of  monetary incomes 
f lowing t o  the consumer goods market; h e r e  we s h a l l  cons ide r  
bo th  vo lun ta ry  and fo rced  sav ings .  I n  the t h i r d  p a r t  w e  
s p e c i f y  a demand f u n c t i o n  t h a t  t a k e s  i n t o  account f a c t o r s  
a s s o c i a t e d  w i t h  d i s e q u i l i b r i u m .  I n  t h e  f o u r t h  p a r t  w e  p r e s e n t  
a  p roposa l  of b u i l d i n g  d i s e q u i l i b r i u m  i n d i c a t o r s  which pe rmi t s  
us  t o  avoid the problems of unobservable v a r i a b l e s .  I n  t h e  
f i f t h  p a r t  we s p e c i f y  and ana lyze  a  system of demand f u n c t i o n s ;  
t h e  r e s u l t s  o f  i ts  e s t i m a t i o n  a r e  shown i n  t h e  l a s t  p a r t . l )  

2 .  THE DISEQUILIBRIUM MODEL. INTRODUCTION 

An econometr ic  d i s e q u i l i b r i u m  model i s  most f r e q u e n t l y  
desc r ibed  by means of t h e  fo l lowing  equa t ions  (see [ I ] ,  p. 156 
f f . )  : 

where 

D S  Q - r e p r e s e n t  demand, supply ,  and t r a n s a c t e d  
t t  t' q u a n t i t y ,  

X ~ t t X ~ t  
- v e c t o r s  of exp lana tory  v a r i a b l e s  of  t h e  

demand and supply  equa t ions ,  r e s p e c t i v e l y ,  

a ~ ' a ~  - v e c t o r s  o f  t h e  parameters ,  

'}The e s t i m a t i o n  was performed on t h e  b a s i s  of  annual  d a t a  f o r  
t h e  pe r iod  1961-1982, publ i shed  i n  t h e  Yearbooks of  t h 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  (GUS), and t h e  Yearbooks of 
Na t iona l  Income pub l i shed  by GUS. The documentation of the 
sou rce  m a t e r i a l s  is  conta ined  i n  [13].  



'D, ''st - a d d i t i o n a l l y  in t roduced  d i s tu rbance  terms.  

The t o t a l  consumer demand Dt i s  unders tood a s  t h e  q u a n t i t y  

of goods t h e  consumers want t o  buy in a  u n i t  p e r i o d  of t i m e ,  
g iven  t h e i r  d i s p o s a b l e  income and w i t h i n  a g iven  p r i c e  system. 
The demand i s  r e a l i z e d  i n  whole o r  i n  pa r t - - i n  c a s e  of d e f i c i e n t  
supply--in t h e  form of household expendi tures .  The supply o t  
consumer goods i s  i d e n t i c a l  w i th  t h e  market  o f f e r  by t h e  
s o c i a l i z e d  and p r i v a t e  s e c t o r s  of  t h e  economy. 

The b a s i c  problem w e  have t o  f a c e  i n  e s t i m a t i n g  of model 
( 1 ) - ( 3 )  c o n s i s t s  i n  t h e  f a c t  t h a t  t h e  u s e  of o r d i n a r y  l e a s t  
squa re s  f o r  t h e  e s t i m a t i o n  of i t s  parameters  l e a d s  t o  b i a sed  
and i n c o n s i s t e n t  e s t i m a t o r s  of t h e s e  parameters  ( s e e  [ 9 ] ,  
pp.164-174, and [2 ]  p .  66 f f . ) ,  s i n c e  t h e  example c o n t a i n s  sub- 
p e r i o d s  of supply b u t  n o t  of demand r e a l i z a t i o n .  Three so lu-  
t i o n s  a r e  commonly used t o  avoid such consequences. The f i r s t  
one is t o  exc lude  from t h e  sample p e r i o d s  i n  which supply re- 
s t r i c t i o n s  took p l a c e ,  . t o  exclude t h e  y e a r s  of supply 
c r i s i s  du r ing  w a r  t i m e s .  eiq The second s o l u t i o n  u s e s  e s t i m a t i o n  
procedures  based on t h e  maximum l i k e l i h o o d  method (see [ 8 ] ,  
pp. 164-174, and [ 2 ] ,  pp. 66-70). The t h i r d  one--the one w e  
have accepted--extends t h e  model (1 ) - ( 3 )  by t h e  d e f i n i t i o n a l  
and s t o c h a s t i c  equa t ion  of excess demand: 

where 

XEt 
- v e c t o r  of exp lana to ry  v a r i a b l e s ,  

aE - v e c t o r  of parameters ,  

EEt - d i s t u r b a n c e  term. 

I f  (1) and ( 2 )  ho ld ,  then  DEt ( 4 )  i s  by d e f i n i t i o n  a func- 
- 

t l o n  of  t h e  f a c t o r s  determining bo th  demand and supply.  On t h e  
o t h e r  hand, DEt can be determined i n d i r e c t l y ,  by means of  i n -  

v e r t i n g  f u n c t i o n s ,  where excess  demand is an exp lana to ry  
v a r i a b l e .  A classical example of t h i s  approach i s  t o  d e f i n e  

2)Such an o p e r a t i o n  was performed by t h e  a u t h o r s  of one of  t h e  
f i r s t  models of  t h e  United S t a t e s  economy (see  [ S ] ) .  



p r i c e  changes a s  a  func t ion  of excess  demand and then t o  in-  
v e r t  t h e  func t ion ,  so lv ing  f o r  excess  demand. 

W e  could now proceed using ( 4 )  and (5)  t o  e s t ima te  from 
observable  rea l iza t ions  e i t h e r  t h e  demand func t ion  (1) o r  t h e  
supply func t ion  ( 2 ) .  The s t o c h a s t i c  na tu re  of equat ion  (5)  
does not  a l low f o r  an e x p l i c i t  r e - spec i f i ca t ion  of t h e  model 
( 1 )  - (3) (see [ 2 ]  , pp. 64-65) . ~ e p l a c i n g  i t  by a  d e t e r m i n i s t i c  
r e l a t i o n  l eads  t o  t h e  fol lowing,  d i r e c t l y  e s t imab le ,  func t ions  
of r e a l i z a t i o n s  

fr,om t h e  demand s ide :  

from t h e  supply s i d e :  

where 

1  when Dt > St 1  when St > Dt 
r U 

0 when Dt - < St St 0 when St - < Dt 

The r e l a t i o n s ,  expressed by t h e  above formulae,  a r e  of a  
non-linear c h a r a c t e r .  However, it seems t h a t  l i n e a r  approxima- 
t i o n s  might be acceptable  i n  view of the l i m i t e d  range of 
changes of incomes, p r i c e s ,  and supply. Thus, i f  w e  assume 
t h a t  t h e  func t ions  f D  and fE  a r e  l i n e a r ,  model ( 6 ) ,  which 

al lows f o r  d i r e c t  e s t ima t ion  of parameters of t h e  demand func- 
t i o n ,  can be r e w r i t t e n  a s  

and t h i s  formula w i l l  be analyzed f u r t h e r  below. 

3. MONEY FLOWS I N  A DISEQUILIBRIUM STATE 

Let us  cons ider  a t  t h e  beginning t h e  s i t u a t i o n  of de- 
f i c i e n t  supply i n  r e l a t i o n  t o  t h e  manifested consumer demand, 
i .e .  Dt > St. A s  a  consequence, a  p o s i t i v e  excess  demand (DEt) 

appears  a t  the end of a  time per iod:  



Forced savings  a r e  i ts f i n a n c i a l  equ iva len t .  The l a t t e r  
can be t r e a t e d  a s  f inances  accumulated i n  t h e  savings  and 
banking i n s t i t u t i o n s  a s  w e l l  a s  i n  cash ,  which would--under 
an unchanged p r i c e  system--be spent  by households i f  any sca rce  
goods appeared on t h e  market. It is of p a r t i c u l a r  importance 
t o  s t r e s s  t h a t  forced savings  express  t h e  degree of imbalance 
a f t e r  a l l  p o s s i b l e  demand t r a n s f e r s  between t h e  p a r t i c u l a r  
groups of goods have taken  place.  

The t r a n s a c t e d  q u a n t i t y  (expendi tures)  can a l s o  be w r i t t e n  
a s  : 

During t h e  next  t i m e  per iod  t h e  households make f u r t h e r  
dec i s ions  concerning t h e  use  of t h e  forced  savings:  p a r t  of 
them may be "neu t ra l i zed" ,  i . e .  transformed i n t o  voluntary  
savings ,  t h u s  i n c r e a s i n g  t h e i r  t o t a l  amount, and t h e  rest w i l l  
add t o  t h e  funds a l l o c a t e d  t o  t h e  purchase of goods. 

Normally voluntary  savings  remain untouched. These a r e  
t h e  p a s t  vo luntary  savings  accumulated a s  old-age insurance ,  
o r  t o  be a l l o c a t e d  t o  purchase (marnly of durable  consumer 
goods) i n  t h e  f u t u r e ,  and a s  a  necessary  f i n a n c i a l  r e se rve .  
However, i n  some p a r t i c u l a r l y  unfavorable c a s e s  of a  l o s s  of 
confidence i n  banking i n s t i t u t i o n s ,  they  may a l s o  be t r e a t e d  
by households a s  p a r t  of spendable funds.  Thus it has t o  be 
considered t h a t  t h e  t o t a l  d i sposab le  money funds a r e  composed 
not  only  of c u r r e n t  personal  income, but a l s o  of a  c e r t a i n  
por t ion  of p rev ious ly  accumulated voluntary  and forced  savings.  3 

where 

YX - t o t a l  d i sposable  monetary funds,  

Y - personal  monetary income, 

N S  - vo lun ta ry  savings  a t  t h e  end of a  per iod ,  

- - 

3)~11  va lues  a r e  t r e a t e d  a s  i f  they  w e r e  expressed i n  cons tan t  
p r i c e s ,  a l though t h e  c a l c u l a t i o n  concerning savings  i s  u s u a l l y  
presented  sn c u r r e n t  p r i c e s .  



FS - forced savings at the end of a period, 
6 - coefficient of utilization of the voluntary savings 

funds for the purchase of goods = coefficient of ' 

dissavings, 5 E <-  O,I >, 

q - coefficient of neutralization of forced savings, 
rl E < 0,1 >. 

The above coefficients are unknown and must be estimated 
from the available data. It seems realistic to assume that 
the processes of neutralization of forced savings and dis- 
savings exclude each other. Then the above formula can be 
rewritten as 

To simplify the notation, we shall use (1 I), keeping .(12a) 
and (1 2b) in mind. 

The amount of total savings (GS) has been divided above 
into two parts: voluntary savings funds (NS), and forced 
savings funds (FS) : 

Obviously in a state of a global equilibrium the second.term 
of the above formula is equal to zero, 

On the other hand, total savings at the end of period t 
are equal to the savings from the end of the previous period 
(GSt-l) , decreased by a part of voluntary savings (ENSt-l) and' 
forced savings (KFS~-~I allocated to the purchase of goods, and 

increased by the difference between the purchasing fund YXt and 

the transacted expenditure volume (Qt). 

Using equation (11) we can easily chek that the well known 
identity holds: 



where A denotes the first difference. 

The change ofthe total savings is decomposed into the 
change of voluntary and foced savings 

where ANSt > 0, as even in a state of disequlibirium a portion 

of the current incomes will be saved (e.g., special saving 
arrangements motivating the accumulation of financial re- 
sources for future purchases of cars, apartments, etc.). 

Let us assume that there exists a long-term propensity to 
save. Then obviously the "notional" increase of voluntary 
savings will depend on the current income 

where 

ANS* - increase of voluntary savings deposits resulting 
from the inclination to save.. 

To arrive at the total level of' the voluntary savings we 
will also have to include the neutralizes forced savings and 
deduct dissavings analogously to (14) : 

The total level of the forced savings is given by the identity: 

Then the assumption follows that the households allocate their 
previously accumulated forced savings FSt,l completely--either 

to purchase goods (expressed by the term KFS~,~), or they 

neutralize them (expressed by the term nFSt-l): 



From t h i s  assumption and from ( 1 9 )  w e  g e t  

Forumla (21) is  of g r e a t  p r a c t i c a l  s i g n i f i c a n c e  a s  t h e  
t o t a l  excess  demand was o f t e n  i d e n t i f i e d  wi th  t h e  i n c r e a s e  
of forced  savings.  The formula c l e a r l y  i n d i c a t e s  t h a t  t h e  
va lue  of t h e  excess  demand, which appeared I n  a  given pe r iod ,  
i s  equal  t o  t h e  t o t a l  l e v e l  of forced  savings '  a t  t h e  end of 
t h a t  per iod .  L e t  u s  s t r e s s  once again.  t h a t  t h i s  is a  r e s u l t  
of t h e  assumption t h a t  t h e  consumers i n v e s t  t h e  whole amount 
of t h e i r  non-neu t ra l i zed ' fo rced  sav ings  i n t o  posseble  pur- 
chases.  

I d e n t i t y  ( 1 1 ) ,  us ing  (10) and ( 1 5 ) ,  imp l i e s  a l s o  t h a t  

Subsequently,  u s ing  (18) , ( 1  9 )  , and (1  6 )  , t h e  above 
formula may be r e w r i t t e n  i n  a  w e l l  known form, i . e . :  

which expresses  t h e  a l l o c a t i o n  of t h e  purchasing fund among 
p o t e n t i a l  consumer expendi tures  and the inc rease  of t h e  
voluntary  savings.  I n  case  of d e f i c i e n t  supply (Dt > St, 

formula (9)), the budget c o n s t r a i n t  s t a n d s  a s  fol lows:  

I n  a  case  c o n t r a r y  t o  t h e  one d iscussed  above (descr ibed  
by formula ( 9 ) ) ,  i .e .  i f  t h e  supply is s u f f i c i e n t  and s a t i s -  
f i e s  t h e  consumer demand (Di l S t ) ,  w e  can accep t  t h e  va lue  of 

t h e  s u b t r a c t i o n  r e s u l t  a s  being negat ive :  

This i s  due t o  t h e  assumption t h a t  t h e  excess  supply w i l l  
i n c r e a s e  i n v e n t o r i e s .  Even i f  such a  hypothes is  i s  not  t r u e  
f o r  a  s h o r t  per iod  of t i m e ,  it does no t  have any i m p l i c a t i o n s  
with r e s p e c t  t o  t h e  accumulation and a l l o c a t i o n  of t h e  f inan-  
c i a l  r e sources  t h e  households have a t  t h e i r  d i s p o s a l .  The 
purchasing funds,  us ing  ( 1 1 ) ,  then  equal  



I n  t h i s  c o n t e x t  it should be  expected t h a t  6 f 0, provided 
t h a t  w e  exc lude  two p o s s i b l e  bu t  u n l i k e l y  s i t u a t i o n s .  The 
f i r s t  of them occurs  when t h e  i n t e r e s t  r a t e  on bank d e p o s i t s  
i s  s i g n i f i c a n t l y  lower than  t h e  i n f l a t i o n  r a t e .  The consumers 
may then  p r o t e c t  t h e i r  s av ings  a g a i n s t  d e p r e c i a t i o n  by in -  
v e s t i n g  them i n  goods. The second one is connected wi th  a  
s i g n i f i c a n t  slowdown of t h e  growth r a t e ,  o r  wSth a  dec rease  i n  
r e a l  incomes ( Y ) .  The h o u s e h o l d s ~  p o l i c y  of p r o t e c t i n g  t h e  
s o  f a r  achieved consumption l e v e l  and l i v i n g  s t a n d a r d s  can be 
manifes ted by a  p roces s  o f  d i s sav ing .  

4 .  BUILDING OF DEMAND FUNCTIONS 

The demand, which w e  s h a l l  c a l l  n o t i o n a l  demand ( D N ~ )  , 
i s  t h e  main component of  t h e  e f f e c t i v e  demand i n  a  market of 

good j  ( ~ j ) .  I n  a  s ta te  of market equi l ibr ium and w i t h  g iven  
real p e r s o n a l  incomes and p r i c e s ,  t h e  n o t i o n a l  demand is a  
consequence of a  system of consumer p re fe rences ,  and t h u s  
cor responds  t o  t h e  convent iona l  understandi'ng of demand ( s e e  
[ 1 0 ] ,  pp. 215-2291. The aggrega t ion  of  demand micro-funct ions ,  
t a k i n g  i n t o  account  t h e  r educ t ion  of  v a r i a b l e s ,  d e s c r i b i n g  
mod i f i ca t ions  of t h e  demographic and soc2a l  s t r u c t u r e  of t h e  
popu la t ion ,  l e a d s  t o  t h e  fo l lowing  macro-function4):  

where 

Y - r e a l  p e r s o n a l  monetary income, 

PC] - r a t i o  of  t h e  p r i c e  index of t h e  examined a r t i c l e s  
t o  t h e  p r i c e s  of  o t h e r  a r t i c l e s  ( t h e  r e l a t i v e  p r i c e  
index)  , 

t - t r e n d ,  deno t ing  t h e  mod i f i ca t ions  of t h e  dema- 
. g r a p h i c - s o c i a l  s t r u c t u r e ,  

- d i s t u r b a n c e  term. SN 

4 ) ~ e e  [ 3 ] ,  pp. 16-18. For  a b e t t e r  c l a r i f f c a t i o n  of t h e  nota-  
t i o n  w e  u se  t h e  convent ion t h a t  parameters  marked wi th  Greek 
le t ters  have p o s i t i v e  v a l u e s ,  and t h e  d i r e c t i o n  of r e l a t i o n  
is i n d i c a t e d  by a  mark i n  f r o n t  of each parameter.  



Ant i c ipa t ed  demand (DA') i s  t h e  second component of t h e  
e f f e c t i v e  demand. It appears  t o  r e f l e c t  t h e  consequences of 
t h e  consumers' a n t i c i p a t i o n s ;  t h e y  a r e  mani fes ted  by t h e  growth 
of purchases  above o r  below a  s t anda rd  l e v e l .  On t h e  one hand 
t h e  e x p e c t a t i o n s  of households p e r t a i n  t o  p r i c e  changes,  on 
t h e  o t h e r  t h e y  p e r t a i n  t o  t h e  appearance of a  d i s equ i l i b r ium.  
I n  t h e  f i r s t  c a s e ,  t h e  i n c r e a s e  i n  purchases  and s t o c k i n g  of 
goods a r e  in tended  a s  a means of p r o t e c t i n g  themselves a g a i n s t  
a  d e p r e c i a t i o n  of s av ings ;  i n  t h e  second c a s e ,  a g a i n s t  a  drop 
i n  consumption due t o  t h e  expected s h o r t a g e s  i n  s u p p l i e s ,  i . e .  
a g a i n s t  t h e  growth i n  the supply d e f i c i e n c y .  A mixed s i t u a -  
t i o n  can o f t e n  t a k e  p l a c e ,  when an expected rise i n  p r i c e s  is 
n o t  s u f f i c i e n t  f o r  market ba lanc ing .  Then t h e  households may 
expec t  e i t h e r  a growing o r  a  d e l c i n i n g  supply  d e f i c i e n c y ,  
Thus, both  sou rces  of  t h e  a n t i c i p a t e d  demand have t o  be t aken  
i n t o  account.  Consequently, it can be assumed t h a t  t h e  a n t i -  
c i p a t e d  demand i s  a  func t ion  of t h e  fo l lowing  t h r e e  v a r i a b l e s :  
t h e  observable  r a t e  of p r i c e  changes,  which r e f l e c t s  t h e  s imple  
hypothes i s  t h a t  some of t h e  consumers expec t  a  s i m i l a r  f a l l  o r  
rise i n  p r i c e s  i n  t h e  f u t u r e  ( s ee  [7]  , pp. 130-1 3 2 ,  and [ 4 ]  ) ; 
t h e  expected rate of p r i c e  changes r e l a t e d  t o  t h e  p a s t  behavior  
o r  p r i c e s  (which can be de f ined  i n  terms o f  r a t i o n a l  expecta-  
t i o n s ) ;  and t h e  r a t e  of d i s e q u i l i b r i u m  changes i n  a  given 
market.  

where 

/TP!/R~+ - i s  a  v a r i a b l e  of the r a t i o n a l  e x p e c t a t i o n  
type ,  

TP J - t h e  ra te  of p r i c e  changes,  

T D E ~  - the rate of d i s e q u i l i b r i u m  changes,  t o  be 
de f ined  below, 

6 1  - d i s t u r b a n c e  term. 

Two subsequent  components of  t h e  t o t a l  e f f e c t i v e  denand 
have been d i s t i n g u i s h e d  i n  connect ion w i t h  t h e  appearance of 
d e f i c i e n t  supply.  Let  u s  assume t h a t  t h e  supply of  a  good j  
i s  n o t  s u f f i c i e n t  t o  s a t i s f y  bo th  t h e  normal and t h e  a n t i -  
c i p a t e d  demand, A s  a consequence, an u n s a t i s f i e d  demand 

j  appears .  W e  s h a l l  c a l l  it t h e  i n i t i a l  exces s  demand ( D E ~  1 .  



Should t h e  consumers cons ider  t h e  d i sequ i l ib r ium i n  t h i s  market 
a s  a temporary s t a t e ,  t h e  f i n a n c i a l  means a l l o c a t e d  t o  t h e  
purchase of good j  w i l l  be saved i n  t h e  form of forced  

j  savings (FS ) ,  and i n  t h e  next per iod  they w i l l  appear with a 
t o t a l  demand increased  by a f u r t h e r  component, namely t h e  

j postponed demand (DP ) : 

where y j  E < 0,1 >, an u n h m  c o e f f i c i e n t  t o  be es t imated .  

However, should consumers conclude t h a t  t h e  d i sequ i l ib r ium 
s t a t e  has  a permanent c h a r a c t e r ,  t hey  w i l l  t r a n s f e r  ( p a r t i a l l y  
o r  t o t a l l y )  t h e  demand from t h e  market of good j  i n t o  another  
market. In  an extreme case ,  such a process  may b r ing  about a 

s i t u a t i o n  i n  which t h e  excess  demand ( D d )  , descr ibed  by 
formula ( 4 ) ,  w i l l  be equal  t o  zero ,  even i f  t h e  i n i t i a l  excess  

demand .(DEij) has been p o s i t i v e .  The d i r e c t i o n  of t h e s e  demand 
t r a n s f e r s  i s  determined by t h e  c h a r a c t e r  of t h e  d isequi l ibr ium:  
p o s i t i v e  t r a n s f e r s  appear i n  markets cha rac te r i zed  by a suf-  
f i c i e n t  supply,  o r  i n  such markets,  which t h e  consumers expect 
t o  rega in  t h e  equ i l ib r ium s t a t e  f a i r l y  soon; negat ive  t r ans -  
f e r s ,  causing an "outflow" of demand, a r e  expected t o  appear 
i n  such markets,  i n  which t h e  i n i t i a l  u n s a t i s f i e d  demand has  
occurred.  I n  t h e  system a s  a whole, i .e.  i n  t h e  t o t a l  con- 
sumer goods market, t h e  sum of t h e  p o s i t i v e  and negat ive  t r a n s -  
f e r s  is equal  t o  zero.  

Summing up, we have d i s t ingu i shed  t h e  fol lowing components 

of t o t a l  demand: n o t i o n a l  demand (DN' ) , a n t i c i p a t e d  demand. 

(DA' ) , p o s i t i v e  t r a n s f e r  demand ( D T ~ ' )  , and negat ive  t r a n s f e r  

demand ( D T ~ ' , ) ,  which exclude each o t h e r ,  a s  w e l l  a s  postponed 

demand ( D P ~ ) ,  which occurs  only i n  per iods  fol lowing those  of 
s h o r t  supply. Thus, t h e  t o t a l  e f , f e c t i v e  demand can be w r i t t e n  
a s  follows: 

where 



1 when D E ~ ~  > 0 1 when DE< > 0 
I 

0 when D E ~ '  < 0 
t 

- j- < 0 0 when DEt - 

,and t h e  equat ion  of t h e  t r a n s a c t e d  q u a n t i t y  (see [14])  can be 
w r i t t e n  as :  

5.  INDICATORS OF DISEQUILIBRIUM 

Formulae (30) - (3 1 ) con ta in  unobservable v a r i a b l e s ,  some 
of which a r e  r e l a t e d  t o  t h e  excess  demand (which is a l s o  un- 
obse rvab le ) .  A s  mentioned i n  Sec t ion  2 (compare formula ( 5 ) ) ,  
t h e  l a t t e r  can be regarded e i t h e r  a s  a  func t ion  of v a r i a b l e s ,  
changes of  which a r e  consequences of d i sequ i l ib r ium i n t e n s i t y  
(e.g. p r i c e  changes) ,  o r  a s  a  funct ion  of v a r i a b l e s  t h a t  a r e  
t h e  b a s i c  determinants  of demand and supply. W e  use t h e  
second approach i n  our  s tudy .  

By t h e  not ion  of a  d i sequ i l ib r ium i n d i c a t o r  w e  understand 
a  v a r i a b l e ,  o r  a  c o l l e c t i o n  of v a r i a b l e s ,  by means of which 
both t h e  s i g n  and t h e  va lue  of an excess  demand can be de te r -  
mined (compare formula ( 5 ) )  .5)  To f i n d  an opera t ion  d isequi -  
l i b r ium i n d i c a t o r ,  i d e n t i t y  ( 4 )  can be transformed a s  follows: 

n  Dt-u 
D E t = S t  1 A(r  + s  DEt-n-l 

U=O t-u 't-n-1 

u = O t l t . . - t n  

For f u r t h e r  information on d i sequ i l ib r ium i n d i c a t o r s ,  see 
[2] , -pp. 39-41. 



The above decomposition means t h a t  t h e  excess  demand i n  
per iod  t can be presented  a s  a sum of two components: t h e  sum 
of values  of t h e  f i r s t  d i f f e r e n c e s  of t h e  demand/supply r a t i o s  
i n  t h e  success ive  t i m e  pe r iods ,  and a r e l a t i v e  va lue  of t h e  
excess  demand of t h e  per iod  t-n-1; t h e  two components a r e  sub- 
sequent ly  m u l t i p l i e d  by a common factor-- the va lue  of supply 
i n  per iod  t. For t h e  purposes of e s t ima t ion  of ( 8 ) ,  t h e  only 
i n t e r e s t i n g  c a s e  occurs  when DEt > 0 and, consequent ly ,  

Dt/St > 1 .  Then t h e  sum i n  equat ion (32) w i l l  be s p e c i f i e d  

f o r  each subsequence of t h e  v a r i a b l e  sequence D t / S t ,  whose 

terms s a t i s f y  t h e  r e l a t i o n  D ~ - ~ / S ~ - ~  > 1 .  

I f  i n  an i n i t i a l  per iod  t h e  demand was s a t i s f i e d ,  i . e . ,  . 

< 0, o r  i f  t h e  excess  demand had t h e  "normal" value DEt-n-l , 
according t o  J. Kornai ' s  concept of normal s t a t e  of d isequi -  
l i b r ium (see [6], p. 21 f f . ) ,  then  t h e  second term i n  (32) can 
be dropped. Formula (32) can be r e w r i t t e n  as :  

i f  e i t h e r  

o r ,  i n  t h e  second case ,  

where E: i s  t h e  "normal" va lue  of t h e  r e l a t i v e  excess  demand. 

Thus, t h e  above formula expresses  t h e  changes of an ex- 
c e s s  demand, measured a g a i n s t  a s t a t e  of d i sequ i l ib r ium,  which 
is considered a s  normal. However, t h e  exac t  va lues  of demand 
and supply I n  t h e  above formula a r e  unknown. To e s t i m a t e  an 
excess  demand they  can be approximated by t h e  r e s p e c t i v e  proxy 
v a r i a b l e s  6 and g. W e  a r e  f i r s t  of a l l  concerned with t h e  
v a r i a b l e s  which a r e  t h e  main f a c t o r s  a f f e c t i n g  demand (incomes) 
and supply ( d e l i v e r i e s ) ,  a s  t h e i r  changes must be c l o s e l y  cor- 
r e l a t e d  wi th  t h e  changes of demand and supply. The value of E: 
can be-acgepted a t  a minimum h i s t o r i c a l l y  observed l e v e l  of t h e  
r a t i o  Dt /S t ,  which i s ,  i n  a sense ,  a r e v e r s a l  of t h e  so-cal led 



peak method. Thus formula ( 3 3 )  can be approximated by 

where 

" 
E = min D" - 1 ; 

and 

The v a r i a b l e  S can e i t h e r  be taken a s  t h e  supply d i r e c t e d  
t o  t h e  s o c i a l i z e d  t r a d e ,  i .e .  market s u p p l i e s ,  o r  a s  t h e  s a l e s  
i n  s o c i a l i z e d  t r a d e ,  i f  w e  only assume t h a t  o u t s i d e  t h e  s o c i a l -  
i z e d  t r a d e  p r i c e s  p l ay  an e q u i l i b r a t i n g  r o l e  2nd t h e  u n s a t i s -  
f i e d  demand does n o t  a  e a r  t h e r e .  The purchasing fund de- 
s c r i b e d  by formula ( 1  1 ) 8 can be t r e a t e d  a s  a  determinant  of 
t h e  consumer demand (5) . 

6. A SYSTEM OF DEMAND FUNCTIONS 

I n  t h i s  s e c t i o n  we  s h a l l  d i s c u s s  t h e  cond i t ions  t h a t  must 
be m e t  so  t h a t  t h e  demand func t ions  f o r  t h e  commodity groups 
def ined  above s a t i s f y  t h e  adding-up c r i t e r i o n .  

A s s u m e  t h a t  t h e  consumers w i l l  make a  p a r t i a l  neura l iza-  
t i o n  of forced  sav ings ,  and t h a t ,  f o r  example, t h i s  p a r t  of 
t h e  sav ings  w i l l  equa l  6% of t h e  FS va lue  (q = 0.06) ,  which 
would be an approximate r e f l e c t i o n  of t h e i r  marginal  p ropens i ty  
t o  save. The remaining p a r t  can be used t o  f inance  t h e  post-  
poned demand. However, it may occur t h a t  even i f  some needs 

' )paper [ I 4 1  p r e s e n t s  a  d i scuss ion  on t h e  use of s o c i a l i z e d  
t r a d e  s tocks  a s  a  d i sequ i l ib r ium i n d i c a t o r ,  t oge the r  wi th  
an a n a l y t i c a l  i n t r o d u c t i o n  of t h e  appropr i a t e  r e l a t i o n s .  



have no t  been s a t i s f i e d  i n  t h e  prev ious  p e r i o d ,  t h e y  w i l l  n o t  
cause  an i n c r e a s e  i n  t h e  consumer demand i n  t h e  c u r r e n t  pe r iod .  
This  r e f e r s ,  f o r  example, t o  food,  s e r v i c e s ,  and many o t h e r ,  
non-durable goods. Formally,  t h i s  means t h a t  t h e  c o e f f i c i e n t  

yJ  i n  formula (29) i s  d i f f e r e n t  from 1 ,  which causes  

where 

and summing t a k e s  p l a c e  i n  a l l  1 markets.  

L e t  us f i r s t  a s s m e  t h a t  t h e  va lue  ob ta ined  a s  a r e s u l t  
of t h e  s u b t r a c t i o n  of postponed demand from t o t a l  a d j u s t e d  
fo rced  sav ings  a s  desc r ibed  by (35) has  been cons idered  by 
t h e  consumers a s  an ex t raneous  income. Then w e  have 

where 

1 i f  K F S ~ - ~  - r l y l  > O  
1 FSt-l  

0 i n  a l l  o t h e r  c a s e s  

Using formulae (29) , ( 3 0 ) ,  and (36) , w e  can w r i t e  f o r  
t h e  t o t a l  e f f e c t i v e  demand 



The f i r s t  two components show t h e  dependence on income 
( c u r r e n t  and from forced  s a v i n g s ) ,  whereas t h e  l a s t  two terms 
i n d i c a t e ,  r e s p e c t i v e l y ,  t h e  postponed demand f o r  o t h e r  commodi- 
t ies (1 # j ) ,  and f o r  t h e  commodity j  i n  ques t ion ,  which must 
be sub t rac t ed  from foreced sav ings .  

To determine under what cond i t ions  t h e  budget c o n s t r a i n t  
w i l l  b e . s a t i s f i e d ,  w e  s h a l l  aggregate  t h e  above func t ion  wi th  
r e s p e c t  o t  p a r t i c u l a r  markets.  Then we have 

Under t h e  assumptions accepted so  f a r ,  and t a k i n g  i n t o  
account t h e  d e f i n i t i o n s  of t h e  demand t r a n s f e r s ,  we have 

From t h e  arguments presented  above' (compare equat ions  
( 2 3 )  and ( 2 6 ) )  it can be observed t h a t  t h e  fol lowing adding- 
up cond i t ions  should be s a t i s f i e d  wit.h regard  t o  t h e  marginal  
p r o p e n s i t i e s  t o  consume: 



and 

The assumption of the symmetry of price effects leads to the 
conclusion that 

If we accept an additional assumption that 

then w e  can rewrite formula (38) as follows: 

where 

On the other hand, formulae (1 1) and (23) give us 

which finally results in the conclusion that the budget con- 
straint will be satisfied if 



Let us now suppose t h a t  t h e  remaining p a r t  of fo rced  
sav ings ,  i . e .  t h e  d i f f e r e n c e  de f ined  by formula. ( 3 5 )  , f i r s t  
of a l l  covers  t h e  a n t i c i p a t e d  demand, and on ly  t h e  p a r t  t h a t  
remains a f t e r w a r d s ,  is  t r e a t e d  by consumers a s  an e x t r a  income; 
then  w e  have 

where 

1 i f  K F S ~ - ~  1 1  
- K L ~  F S ~ - L D A : > O  

1 1 
0  i n  a l l  o t h e r  c a s e s  

Having aggregated t h e  demand func t ion  according t o  t h e  above 
formula t ion  and accep t ing  t h e  assumptions desc r ibed  by formulae 
( 3 9 ) - ( 4 3 ) ,  we have 

Thus, i f  Z t  = 1 ,  t hen  we conclude on t h e  b a s i s  of formulae ( 4 5 )  

and ( 4 8 )  t h a t  5 = 0; i f  Z t  = 0, then  

which simply'means t h a t  t h e  a n t i c i p a t e d  demand i s  f inanced  from 
both fo rced  and vo lun ta ry  sav ings  a f t e r  a l lowing  f o r  postponed 
demand. 



7. AN ATTEMPT OF EMPIRICAL VERIFICATION 

The system of demand equations described by formula (37) 
has been estimated. However, some further simplifications 
need to be included. 

The first of them consists in the elimination of demand 
transfers between the groups of commodities--we have made the 
hypothesis that they occur inside the analyzed aggregates. 
The second simplification is based on taking no account of the 

anticbatad denand and on the assumption that y1 are equal 
to zero. As a result, the funetfans 02 (real) expenditures 
were estimated in the follow2ng forn (conpare fomulae (6) , 
(34) , and (37) ) : 

where 

I - is the applied disequilibrium indicator (see 
formula (34)). 

The estimates were performed for seven groups of goods: 
food (CBZ) , alcoholic beverages (CA) , tobacco and cigarettes 
(CW), textiles, clothing, and shoes (CT), durable goods (CR), 
other, perishable goods (CV), and services (COO). The sample 
covered the period from 1963 to 1982, and all variables were 
expressed in constant prices of the year 1 9 ~ 2 ~ )  The estima- 
tion was made by the least squares method (0LS)i). 

The preliminary results have already pointed to the 
necessity of eliminating the time variable, because of the 
collinearity with income (Yt). 

 he. choice of the' sa51ple period, the type of marking, and 
the disaggregation of goods are connected with the fact that 
the equation system has been included in the macro-model of 
the national economy of Poland, W5, which is being built at 
the Institute of Econometrics and Statistics of Lodz Uni- 
versity, under the guidance of Prof. Wladyslaw Welfe; this 
has given rise to some additional requirements and limita- 
tions we have had to accept. 

  he modifications of OLS and TSLS methods, and the results 
of the Monte-Carlo experiments are discussed in [2]. They 

. will be applied in our next study. 



I n  a d d i t i o n ,  an a n a i y s i s  of t h e  r a t e  of r e a l  income 
changes ( Y )  demonstrated t h e  f a s t  a c c e l e r a t i o n  i n  t h e  yea r s  
1972-1975 (see  [ 1 2 ] ) .  For t h a t  reason we have in t roduced  an 
appropr i a t e  i n t e r a c t i o n  v a r i a b l e  (Kt  ~ 7 2 7 5 )  t o  reduce t h e  

b i a s  i n  t h e  e s t i m a t o r  of t h e  marginal  propens i ty  t o  save.  
The introduced changes modify func t ion  ( 5 0 ) i n  t h e  fol lowing 
way : 

where 

U7275 - i s  a  dummy v a r i a b l e  which, i n  1972-1975, had t h e  
va lue  = 1 ,  o therwise 0. 

j  Disequi l ibr ium i n d i c a t o r s  (I ) have been b u i l t  according 

t o  formula (34) . A s  t h e  supply determinant  ( ~ j  ) w e  have ac- 
cepted t h e  q u a n t i t y  of goods belonging t o  a  given group, pur- 
chased from r e a l  personal  income, assuming t h a t  t h e  excess  
supply i s  s e t  a s i d e  i n  s t o c k ,  and t h a t  i n  t h e  sample per iod  
only supply i s  r e a l i z e d .  A s  t h e  demand determinant  w e  have 
used t h e  sum of r e a l ,  personal  monetary income and t h e  r e a l  
va lue  of the  i n f l a t i o n a r y  gap r ep resen ted  by forced  sav ings  
a t  t h e  end of t h e  previous t i m e  per iod.  However, because of 
d i f f e r e n c e s  i n  t h e  marginal  p r o p e n s i t i e s  t o  consume among 
p a r t i c u l a r  groups of goods, and t h e i r  n o n - s t a b i l i t y  dur ing  t h e  
sampde pe r iod ,  t h e  v a r i a b l e  determined i n  t h i s  way has been 
modified by r a i s i n g  it t o  t h e  power equal  t o  t h e  income e l a s -  
t i c i t y  of demand f o r  each of t h e  examined groups of goods. 
The e l a s t i c i t i e s  have been der ived  from e a r l i e r  s t u d i e s  ( see  
[ 1 11 ; they  a r e  presented  i n  Table 1 .  

The value of t h e  i n f l a t i o n a r y  gap has been obta ined  by 
e s t ima t ion  of t h e  fol lowing func t ion  of t o t a l  savings:  

where 

a l l  va lues  a r e  expressed i n  c u r r e n t  p r i c e s ,  marked by a  
dash above t h e  symbols of t h e  v a r i a b l e s ,  





I - is an indicator built accordi~g ts formula (34); 
here we have accepted yt for Dt; St is the consump- 
tion of goods and services financed from personal 
monetary income, 

5 - disturbance term. 
In addition we have assumed with regard to function (51) - j 

that r = 1, and 8 i  = 8 ,  , which permits us to rewrite the 
function in the form: , -  

Table 2 contains the results of estimation of the above 
function. 

It is necessary to stress the significance'of all explana- 
tory variables (except for the price variable in the equation 
for durable goods). An additional variable has been intro- 
duced in this function, namely the amount of voluntary savings 
which are'partially allocated by the consumers to the purchase 
of durable goods. In two cases (equations CT and COO), the 
interaction variable proved to be insignificant, which led to 
its omission. The disequilibrium indicator we have used.has 
not shown any signs of excess demand in the tobacco market. 
However, it proved to be necessary to distinguish--by means of 
dummy variables--the effects of anticipated purchases in the 
year of rationing of tobacco and cigarettes. 

Figure 1 shows the dynamics of effective demand and the 
purchased quantities for particular goods. 

The empirical results obtained should, although they 
seem satisfactoq,be treated as the first approximation of the 
proposed functions of demand (formulae (37) and (47) . Further 
studies follow the direction of quantification of the re- 
maining components of demand; their purpose is to build a 
complete model of demand. 
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Figure 1. Demand and consucption curves. 
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