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MODEL W-5 OP THE POLISH ECONOMY«

GENERAL ASSUMPTIONS AND THE PIRST EMPIRICAL RESULTS

1« I n t r o d u c t io n

The Id e a  to  t r e a t  th e  d l s e q u i l i b r i a  a s  "norm al" b u t d i s -

a g re e a b le  s t a t e s  o f  th e  economy I s  becom ing w id e sp re a d 1 . I t  has 

an I n c r e a s in g  Im pact on th e  eoonom etrlo  m ac ro -m o d e llin g , e s p e c ia -

l l y  o f  th e  s o c i a l i s t  econom ies. One o f  th e  most im p o rta n t t a s k s  

i s  to  s tu d y  e m p i r ic a l ly  b o th  th e  p o t e n t i a l s  and s u p p lie s  o f  

com m odities (and  la b o u r )  on th e  one hand and th e  demand f o r  p ro -  

.d u c ts  and p ro d u o tio n  f a o to r s  on th e  o th e r  h an d , w ith  p r io e s  ( i f  

endogenous) b e in g  t y p i c a l l y  e x p la in e d  i n  th e  i n f l a t i o n a r y  fram e-

work* The above ap p ro ach  does n o t n e c e s s a r i ly  assum e a  b a la n c e d  

grow th  ( l * e .  th e  e x is te n c e  o f  e q u i l i b r a t i n g  m echanism s — q u a n ti -

t a t i v e  a d ju s tm e n ts  o th e r  th a n  p r io e s )*  I t  may assum e th e  p r e v a i l -

in g  s t a t e s  o f  d l s e q u i l i b r i a  In  o e r t a ln  m ark e ts  o r  b lo c k s  o f  equa-

t io n s '* .  The model W-5 o f  th e  P o l is h  economy whioh i s  d e s o r lb e d  i n

* P ro f .  D r . ,  H ead, I n s t i t u t e  o f  E oonom etrlos and S t a t i s t i c s .  
U n iv e r s i ty  o f  Ł ódf.

1 The a n a ly s i s  b y J . K o r n a l  (1980) o f  a  c e n t r a l i s e d ,  
command ty p e  economy p r e v a i l i n g  d u r in g  a  c e r t a i n  h i s t o r i c a l  
p e r io d  i n  s o c i a l i s t  c o u n t r i e s ,  w hich produoed  c h ro n ic  s h o r ta g e s  
i n  commodity m a rk e ts , e x c ess  demand f o r  l a b o u r  and c a p a c i t i e s  
( in v e s tm e n ts )  form ed th e  t h e o r e t i c a l  b a s i s  f o r  many e m p ir ic a l  
s h o r t  and medium-term  a n a ly s e s .  On th e  o th e r  han d , М. К a  1 e c -  
k i  ( 1 9 6 3 ) i n  h i s  th e o ry  o f  grow th  o f  th e  s o c i a l i s t  econom ies 
has fo rm u la te d  th e  id e a s  of b a r r i e r s  o f  g row th  b e in g  th e  so u rc e  o f  
d l s e q u i l i b r i a  Сi n  f o r e ig n  t r a d e ,  b a la n c e  o f  la b o u r  f o rc e  and 
m a te r ia l  b a la n c e s ,  f i r s t  o f  a l l r  o f  raw  m a te r i a l s  and e n e rg y ) .  L e t 
u s  n o te ,  t h a t  p r i c e s  a r e  assum ed t o  a d ju s t  to o  s lo w ly  ( a f t e r  
a  lo n g  tim e  l a g )  and th u s  do n o t p la y  any s i g n i f i c a n t  e q u i l i b r a t -
in g  r o l e .

2
The model t h a t  c o n ta in s  th e  d e s c r ip t i o n  o f  s u p p l i e s ,  demand 

and e i t h e r  an  e q u i l i b r a t i n g  mechanism o r  t h e  e x p la n a tio n  o f  ex-
c e s s  demand (su p p ly )  we u sed  to  c a l l  a  c o m p l e t e  m odel. 
See W. W e 1 f  e 1976, 1978.



t h i s  p a p e r  h as  th e  above c h a r a c t e r i s t i c s ^ .  I t s  a t r u o tu r e  waa 

shaped  i n  1982 a lo n g  w ith  th e  f i r s t  r e s u l t s  o f  e s t im a t io n s  b ased  

on th e  1961-1979 sam p le . I t  i s  s t i l l  u n d e r  t e s t i n g .  We s h a l l  oon- 

o e n t r a te  on the, d e s c r ip t i o n  o f  th e  m ain assu m p tio n s b e in g  u sed  

and th e  f i r s t  r e s u l t s  o b ta in e d .

f

2 . The p r e d e c e s s o r s :  W-3 m odels o f  th e  P o l is h  economy

As th e  model W-5 borrow s h e a v ily  from  i t s  p r e d e c e s s o r s ,  

e s p e c i a l l y  from th e  demand and su p p ly  v e rs io n s  o f  th e  e a r l i e r  W-3 

model o f  th e  P o l is h  economy, l e t  u s  b r i e f l y  o h a r a o te r iz e  b o th  o f 

thera^.

The d e m an d -o rien ted  v e r s io n  was c o n s tr u c te d  i n  t h e . e a r l y  

s e v e n t ie s  t o  d e s o r ib e  th e  m echanism s c h a r a c t e r i s t i c  f o r  th e  o p t i -

m is t ic  p e r io d  o f  " a c c e le r a te d " ,  f a i r l y  b a lan o ed  grow th  o f  th e  

P o l is h  economy. I t  assumed t h a t  th e  c a p a c i t i e s  a t  t h a t  p e r io d  

were n o t f u l l y  u t i l i z e d ,  t h a t  t h e i r  h ig h e r  u t i l i z a t i o n  a s  w e ll  a s  

an In crem en t o f  c a p a c i t i e s  m ight be e a s i l y  o b ta in e d  i n  s h o r t  

p e r io d s  o f  tim e  to  meet th e  r i s i n g  demand. T h is  was baaed  on th e  

assu m p tio n  t h a t  d o m estic  r e s o u rc e s  and r e a d i ly  o b ta in a b le  cheap 

f o r e ig n  c r e d i t s  would h e lp  t o  e l im in a te  th e  e x i s t i n g  b o t t le n e c k s  

and g u a ra n te e  s te a d y  in f lo w  o f  im p o rted  raw m a te r i a ls  and s p a re  

p a r t s ,  and e s p e c i a l l y  new te c h n o lo g ie s  from  d ev e lop ed  m arket 

econom ies f in d in g  no c o n s t r a in t s  on th e  Im port s i d e .  T h is  gave us 

th e  r i g h t  to  b e l ie v e  t h a t  b o th  th e  in te r m e d ia te  and f i n a l  demand 

would be f u l l y  s a t i s f i e d ,  d is r e g a r d in g  how i t  was d e c id e d . We

•ł
The f i r s t  model o f  th e  P o l is h  eoonomy (and p o s s ib ly  o f  

a s o c i a l i s t  economy) w hich e x p l i c i t l y  s p e c i f ie d  s u p p l i e s , r e q u i r e -
m ents and e x c e ss  demand (su p p ly )  was th e  W-1 model c o n s tru c te d  in  
1971 (W e 1 f  e 1 97 3 ). I t  h as  n e v e r  been  o p e r a t io n a l ly  used  
because o f th e  c o n s t r a in t s  on th e  so f tw a re  s id e  ( n o n l l n e a r l t i e s )  
as w e ll  a s  th e  u n s a t i s f a c to r y  knowledge abou t th e  o b se rv a b le  
d l s e q u l l i b r i a  symptoms ( I n d i c a t o r s ) .  The im p o rtan ce  o f  t h a t  ty p e  
o f  eco no m etrio  s tu d i e s  h a s  been  e m p h a s iz e d 'in  s e v e r a l  p a p e rs  
(W e  1 f  e 1976, 1978) and i n  th e  l a t e  7 0 t ie s  d u r in g  th e  economlo 
c r i s i s  th e  id e a  o f  c o n s t r u c t in g  a model o f  t h a t  d a s s  f o r  Po land  
waa r a ise d  once a g a in  ( C z e r w i ń s k i .  W e l f e  1 9 8 2 ;K le in  
1902; W e 1 f  e 19 8 2 ).

^ The more com prehensive d e s c r ip t i o n  o f  th e  v e r s io n s  o f  th e  
W-3 model can  be found i n  C z y ż e w e k i ,  D ę b s k i ,  We  1-
f  e 1976,* W e 1 f  e 1980.



have In  mind th e  in d iv id u a l  h o u seh o ld s  d e c is io n s  w ith  r e g a rd  to  

th e  p e rs o n a l  consum ption , c o l l e c t i v e  ty p e  d e c is io n s  made by th e  

governm ent w ith  r e s p e c t  to  th e  in v es tm e n t a l l o c a t i o n  аз w e ll aa 

th e  a l l o c a t i o n  o f  c e n t r a l  budget to  th e  s e r v ic e s  s e c t o r ,  and a ls o  

th e  d e c is io n s  by t r a d e  o r g a n is a t io n s  w ith  r e g a rd  to  e x p o r ts .  The 

above a ssu m p tio n s e x p la in  why a  demand o r ie n te d  ty p e  o f  W-3 model 

was b u i l t .  I t  o o n ta in e d  f i r s t  o f  a l l  demand e q u a tio n s  which ex-

p l a in  th e  b e h a v io u r  o f  h o u se h o ld s , th e  d e c is io n s  b e in g  made by 

i n d u s t r i a l  o rg a n iz a t io n s  w ith  re g a rd  to  in v es tm e n t o u t la y s  c o r -

r e c te d  a t  th e  to p  l e v e l  -  by th e  c e n t r a l  p la n n e r ,  th e  in o re a s e  o f 

I n v e n to r ie s  and f o r e ig n  demand ( e x p o r t s ) .  A system  o f e q u a tio n s  

was c o n s tru c te d  n ex t t h a t  tra n s fo rm e d  th e  f i n a l  demand to  th e  

demand f o r  g ro s s  o u tp u t and n e t o u tp u t a t  th e  in d u s t r y  l e v e l .  

Then, assum ing t h a t  th e  p rim ary  f a c t o r s  a re  a v a i l a b le  i n  e x c e s s , 

we t r i e d  to  g e n e ra te  th e  r e q u i r e d  employment imd e v e n tu a l ly  to  

compare i t  w ith  th e  e x i s t in g  la b o u r  fo rc e  ( th e  a c t iv e  p o p u la t io n  

i n  p r iv a te  a g r i c u l t u r e  was t r e a t e d  a s  a  r e s e r v o i r  o f p o t e n t i a l  

s u p p lie s  o f  em ployees tow ards m an u fa c tu rin g  i n d u s t r i e s ) .  The 

f o r e ig n  t r a d e  e q u a tio n s  were based  on s im i la r  a s su m p tio n s . Assum-

in g  th a t  th e  f o re ig n  demand w i l l  be m et, th e  export equation s  

were s p e c i f ie d  a s  g e n e ra t in g  demand, i i im ila ry  th e  im port e q u a tio n s  

d e s c r ib e d  th e  d om estic  com plem entary demand e i t h e r  f o r  raw ma-

t e r i a l s  and s e m i- f in is h e d  p ro d u c ts  o r  f o r  in v es tm e n t goods o r  f o r  

co nsu m ers ' g o o d s .F o r  many y e a rs  th e r e  has been  no r e a l c o n s t r a in t  

w ith  re g a rd  to  th e  im p o rts  ex cep t f o r  goods s a t i s f y i n g  f i n a l  

demand"*.

I n  th e  m idd le  o f  th e  7 0 ’ s  I t  became obv ious t h a t  th e  demand 

d e te rm in ed  model was n o t a b le  to  d e s c r ib e  i n  an ad eq u a te  way th e  

developm ent o f  th e  P o l is h  economy. The m ain геазоп  w as, t h a t  

s e v e r a l  c o n s t r a in t s  a ro s e  which were n o t g iv e n  b e fo re .T h e y  became 

v ery  s e v e re  i n  th e  l a t e  7 0 ’s .  The m ajo r c o n s t r a in t  came from th e  

im p o rt s i d e .  T hat was due t o  th e  r e s t r i c t e d  a v a i l a b i l i t y  o f 

fo r e ig n  c r e d i t s  i n  c o n v e r t ib le  c u r r e n c ie s ,  and to  t h e i r  in c re a s e d  

e x p e n d itu re  on p u rch a se s  o f  f o o d s tu f f s .  I n  th e  same p e r io d ,P o la n d  

s t a r t e d  to  r e p a y . i t s  f o r e ig n  d e b t .  O r ig in a l ly ,  th e  c o n s t r a in t s  

h i t  t h e  im p o rt o f  consum er goods (excep t f o r  f o o d s t u f f s ) .  Then

К
F o r a  more d e t a i l e d  d e s c r ip t io n  se e  W e 1 f  e 1980, 1981.



th e y  a f f e c te d  w ith  a  c e r t a i n  d e la y  th e  im p ort o f  in v es tm e n t goods, 

w hich was i n  l i n e  w ith  th e  p o l ic y  o f f r e e z in g  and th e n  d e c l in in g  

th e  in v es tm e n t le v e ls *  At th e  v e ry  end th e  r e s t r i c t i o n s  were im-

posed on th e  p u rch a se  o f  th e  raw m a te r i a l s , s e m i - f in i s h e d  p ro d u c ts  

(ch em ica ls  e t c . )  and s p a re  p a r t s .  These have been  most s e v e re  and 

c a u se d , i n  th e  f i r s t  l i n e ,  a  d e c re a s e  o f  in v e n to r ie s  and a f t e r -

wards l e s s  th a n  p r o p o r t io n a l  d e c l in e  o f  i n d u s t r i a l  a c t i v i t i e s  (a s  

some s u b s t i t u t i o n  i n  t h e i r  u se  to o k  p l a c e ) . The above c o n s t r a in t s  

J o in t l y  w ith  th e  energy  r e s t r i c t i o n s  had a f a r  re a c h in g  n e g a tiv e  

e f f e c t  a s  th e  c o n s t r a in t s  sp re a d  a l l  o v e r  th e  p ro d u o tio n  s e o to r  

"p ro d u c in g "  new b o t t l e n e c k s .  As a  feed b ack  e x i s t s  betw een the 

I n d u s t r i e s  p ro d u c in g  e n e rg y , raw m a te r ia ls  and m a n u fa c tu rin g  i n -

d u s t r i e s ,  e s p e c i a l l y  m ach inery  and m achine p a r t s  whioh can be 

оa i l e d  b o t t le n e c k  m u l t i p l i e r  -  th e  f i n a l  n e g a t iv e  im pact was 

h ig h e r  th a n  t h a t  d i r e c t l y  Imposed by th e  I n i t i a l  c o n s t r a in t s .

The above d e s c r ip t io n  in d ic a te s  t h a t  to  be a b le  t o  f o r e c a s t  

and s im u la te  th e  developm ents on a  m ac ro sca le  -  th e  su p p ly  s id e  

o f  th e  economy had to  be m o d e lle d . A s u p p ly - o r ie n te d  v e rs io n  o f 

th e  W-3 model was c o n s tru c te d  a t  th e  end o f  th e  70»s 6 and i t  

p ro ved  e f f i c i e n t  i n  e x p la in in g  economic c r i s e s  d u r in g  t h a t  p e r io d  

and f o r e c a s t in g  th e  d e c l in e  o f  th e  a c t i v i t i e s  u n t i l  1982 and th e  

p r e d ic t io n  o f  th e  re c o v e ry  i n  1982 /19 8 3 .T h is  model I s  co n seq u e n t-

l y  su p p ly -d e te rm in e d  a s  i t  g e n e ra te s  th e  n e t  and g ro s s  o u tp u t 

from  th e  p ro d u c tio n  f u n c t io n s ,  th e n  a l l o o a te s  th e  o u tp u t among 

f i n a l  u s e r s  by means o f  su p p ly  e q u a tio n s  b e in g  ap p ro x im a tio n s  o f 

b a la n c e  I d e n t i t i e s .  Im p o rts  were c o n s tr a in e d  by t o t a l  e x p o r ts  and 

th e  assumed b a la n c e  o f  t r a d e ,  d i r e c t l y  in te r v e n in g  in  th e  produo-

t i o n  f u n c t io n s .

3 . The model W-5 and th e  economic d l s e q u l l i b r i a

H aving a  su p p ly -d e te rm in e d  model o n ly  i t  o c c u rre d  n o t f e a s i b l e  

to  perfo rm  s e r io u s  s tu d ie s  w ith  r e g a rd  to  th e  deep d l s e q u l l i b r i a ,  

whioh were p la g u in g  th e  n a t io n a l  economy. To make p ro g re s s  -  th e

I t s  o p e ra t io n a l  v e r s io n ,  o b ta in e d  a f t e r  in tr o d u c in g  some 
s im p l i f y in g  a ssu m p tio n s , i s  r e c e n t ly  used  i n  p e rfo rm in g  f o r e o a s ts  
and s im u la t io n s .  See J u s z c z a k ,  W e l f e  1982 and 
L u b e r a ,  P o t a r g o w i c z ,  W e l f e  1982.



s im u lta n e o u s  a n a ly s i s  o f  th e  demand s id e  was In d is p e n s a b le .  T hat 

l e d  u s  to  th e  o o n s tr u e t lo n  o f  th e  W-5 model o f  th e  P o l is h  economy.

L e t u s  c h a r a c te r iz e  th e  above m en tioned  problem  o f a n a ly s in g  

d l s e q u i l i b r i a  i n  th e  p ro d u c tio n  s e o to r  i n  some more d e t a i l .  They 

may be o f  a  com plex n a tu r e .  I n  many i n d u s t r i e s ,  we can  o b serve  

i d l e  c a p a c i t i e s  b ecau se  o f  th e  c o n s t r a in t s  on th e  su p p ly  s id e  

m o stly  due to  s h o r ta g e s  ln * e n e rg y  and m a te r i a l  s u p p l i e s .  I n  some 

o th e r  i n d u s t r i e s ,  nos-«.„ 'j Lz s j  in v es tm e n t goods we can

n o t ic e  t h a t  u n u t i l i z e d  o a p a c i t l e s  a r e  due to  th e  " c l a s s i c a l ” f a c -

t o r s ,  i . e .  demand c o n s t r a i n t s .  L e t u s  ta k e  an example from  th e  

e le c t r o - e n g in e e r in g  in d u s t r y .  The u n d e r u t i l i z a t i o n  o f  th e  c a p a c i-

t i e s  in  t h i s  I n d u s try  i s  o n ly  p a r t l y  due to  th e  r e s t r i c t i o n s  in  

s u p p lie s  o f  raw m a te r ia ls  and s e m l- f ln is h e d  Im ported  p ro d u c ts .  I t  

i s  m ain ly  due to  deep c u ts  i n  in v es tm e n t o u t la y s  n o t compensa-

te d  by a r e s p e c t iv e  in c r e a s e  o f  e x p o r t s , i . e .  demand f o r  m achinery  

and equ ipm ent. The e x p o r ts  can n o t s im p ly  expand a s  q u ic k ly  a s  th e  

dom estic  in v e s tm e n ts  have been  d e o l in ln g .  I n  t h i s  o ase  we had a 

m ix tu re  o f f a c to r s  t h a t  caused  a  d e c l in e  o f  a c t i v i t i e s  i n  th e  

e le c t r o - e n g in e e r in g  in d u s t r y .  T h is  was c h a r a c t e r i s t i c  a ls o  f o r  

o th e r  b ran ch es  o f th e  n a t io n a l  economy. T hus, we a r r i v e  a t  th e  

c o n c lu s io n  t h a t  to  d e s c r ib e  th e  changes in  th e  d l s e q u i l i b r i a  we 

need b o th  su p p ly  and demand e q u a tio n s .

T h e re fo re , th e  f i r s t  c h a r a c t e r i s t i c  f e a tu r e  o f  th e  model W-5 

i s  t h a t  i t  com bines th e  two v e rs io n s  o f  th e  p re v io u s  W-3 model in  

one . On th e  one hand , we have a system  o f  e q u a tio n s  g e n e ra tin g  

s u p p ly . Supp ly  i s  b ro a d ly  u n d e rs to o d i we mean by i t  g e n e ra t io n  o f 

p rim ary  p ro d u c tio n  f a c to r s ,p r o d u c t iv e  c a p a c i t i e s ,  and th e  p roduc-

t i o n  i t s e l f  (b e in g  im p o r t- c o n s tr a in e d ) ,  and th e  a l l o c a t i o n  o f  th e  

produced com m odities among th e  f i n a l  u s e r s .  On th e  o th e r  hand , 

th e  model g e n e ra te s  demand, i . e .  th e  f i n a l  demand o f  h o u se h o ld s , 

governm ent, i n v e s to r s ,e x p o r t s  and i t s  t r a n s m is s io n  to  th e  p ro duc-

t i o n  l e v e l  and th e n  th e  demand f o r  im p o rts  and a ls o  th e  r e q u i r e d  

em ploym ent. H aving d e f in e d  su ch  a  system  th e  fo llo w in g  q u e s tio n  

must be answ ered . Should  t h i s  system  be c lo s e d ,  I . e .  e q u i l ib r a te d  

o r  n o t?  A system  i s  e q u i l ib r a te d  i f  we assum e t h a t  su p p ly  e q u a ls  

dem and '.

7 See W e 1 f  e 1976, 1978.



L e t u s  ta k e  a  s im p le  example* Ve s h a l l  assume t h a t  f o r  th e  

d e s c r ip t i o n  o f  th e  oonsum er m arket th e  su p p ly  and demand fu n o -  

t lo n e  have been  d e f in e d . The s u p p lle a  o f  oonsum er goods a t  th e  

r e t a i l  l e v e l  (CS) depend on th e  p ro d u o tio n  COS), Im p o rts  (M) and 

p r ic e s  (PC)* We th u s  have

CS ■ s(Q S, M, PC) s u p p ly .

The co nsum ers ' demand (CD) l a  d e te rm in ed  by r e a l  Inoome (Y) 

and p r i c e s  (P C ). Then

CD -  d(Y , PC) demand.

I f  we assum e t h a t  CD -  CS •  C, where С means co nsum ers ' r e a lw Г
e x p e n d itu re , we can  have many o p t io n s .  The o l a s s l o a l  o p t io n  I s  o f  

o o u rse  th e  a ssu m p tio n  th a t  th e  p r ic e s  c l e a r  th e  m arket and so  PC 

w i l l  be endogen ized  by s o lv in g  f o r  PO th e  m arket sy s tem . Then, we 

m ight d rop  e i t h e r  th e  su p p ly  w hich i s  b e in g  done t y p i c a l l y ,  o r  

demand. The r a t i o n a l e  b eh in d  th e  f i r s t  s o lu t io n  i s  a  b e l i e f  t h a t  

changes In  su p p ly  w i l l  fo llo w  th o s e  i n  demand ( a t  a  g iv e n  p r lo e  

l e v e l ) .  Som etimes a n o th e r  o p t io n  m ight seem more r e a l i s t l o *  I f  

th e  f a c t o r s  d e te rm in in g  th e  exp eo ted  su p p ly  a r e  s t r o n g  enough and 

th e  p r ic e s  a r e  k ep t c o n s ta n t  th e  a d ju s tm e n ts  i n  th e  demand can  be 

a c h ie v e d  v ia  th e  Inoome o h an g es. Or to  p u t t h i s  I n  y e t  a n o th e r  

way -  i f  th e  p la n n e r  would l i k e  to  s a t i s f y  th e  oonsum er demand, 

g iv en  th e  t o t a l  su p p ly  o f  consum er goods and unchanged p r io e s ,  he 

would have to  a d ju s t  th e  nom inal inoom es (YP) i n  su ch  a  way t h a t  

CD -  CS. The p r e c o n d i t io n  i s  t h a t  th e  p la n n e r  i s  a b le  to  o o n t ro l  

th e  wages o r  incom es. However, th e  a d ju s tm e n t o f  wages downwards 

i s  h a rd ly  f e a s i b l e  and as  th e  P o l is h  e x p e r ie n c e  show s, i t  i s  a ls o  

d i f f i c u l t  to  c o n t r o l  th e  r a t e s  o f  wage in c r e a s e s .  I n  a l l  th e  l a s t  

5 o r  6 y e a rs ,w e  fao ed  a  s i t u a t i o n  t h a t  th e  p la n s  w ith  r e g a rd  to
О

th e  p a y - r o l l  were o v e r f u l f i l l e d  .

The o th e r  most a p p e a lin g  p o s s i b i l i t y  f o r  th e  p la n n e rs  would 

be to  assume t h a t  su p p ly  e q u a tio n  v a n is h e s  and from  th e  su p p ly  

e q u a tio n  e i t h e r  dom estio  p ro d u o tio n  (QS) o r  im p o rted  s u p p lie s  (M) 

w i l l  be d e te rm in ed  .Then i t  m ust be assumed t h a t  t h e r e  a re  no con -

• 8
I t  can  be c la im ed  t h a t  a  s k i l l e d  p la n n e r  w i l l  be a b le  to

e v a lu a te  th e  l i k e l y  l e v e l  o f  th e  o v e re s t im a t io n  o f  th e  p la n  and 
c a lc u la t e  i t  i n  h i s  f o r e c a s t .



a t r a i n t a  e i t h e r  i n  th e  f o re ig n  t r a d e  o r  w ith  r e g a r d 't o  th e  

do m estic  p ro d u o tio n , I . e . e i t h e r  I d l e  o a p a o l t le e  rnuet be a v a i l a b le  

o r  t h e i r  ln o re a a e  f e a s i b l e .  T h is  s o lu t io n  ueee  th e  fram ework o f  

a  ty p io a l  m a te r i a l  b a la n o e s  te c h n iq u e .

Assuming t h i s  o r  t h a t  ty p e  o f  e q u il ib r iu m  o r  b a la n o e d n e sa , we 

a r e  g o in g  i n  f a c t  to  r e s ig n  from  an  e x p l i o i t  d e te rm in a tio n  o f 

e i t h e r  su p p ly  o r  demand f u n o tlo n .  However, th e  above assum ption  

does n o t  seem r e a l i a t i o  enough. The o p p o s ite  m ight be t y p io a l l y  

t r u e ,  i . e .  t h a t  demand does n o t e q u a l su p p ly  CS /  CD, I n  t h i s  

o ase  th e  system  l e  l e f t  open.

One o f  th e  f e a tu r e s  o f  th e  model W-5 l e  t h a t  i n  two b road  

oommodity m ark e ts  th e  a ssu m p tio n  h as  been  made t h a t  th e  e q u a tio n  

sy stem s a r e  op en . We have th e  oonsum er goods m arket w here b o th  

demand and su p p ly  a re  d e te rm in e d , b u t n o t  e q u a l i s e d .  The o th e r  

b lo ck  o f  th e  model where th e  subsystem  i s  l e f t  open l e  th e  produo-

t i o n  m easured a t  th e  producers*  l e v e l .  The f a o tu a l  p ro d u o tio n  o f 

13 i n d u s t r i e s  i s  b e in g  g e n e ra te d  from  th e  o o n s tr a ln e d  p ro d u o tio n  

f u n c t io n s ,  w h ile  th e  demand f o r  p ro d u c ts  o f  th e  above i n d u s t r i e s  

i s  o b ta in e d  from  tra n s fo r m a t io n  o f  th e  f i n a l  demand. F o r  th e  

6ample p e r io d ,  which c o v e rs  20 y e a rs  one can  ex p e c t t h a t  th e  

e s t im a te s  o f  b o th  su p p ly  and demand sh o u ld  be v e ry  c lo s e  t o  each  

o th e r ,  p ro v id e d  s u i t a b l e  d l s e q u i l i b r i a  i n d i c a to r s  w ere u s e d . But 

any s im u la t io n  e x c e r c ls e  t h a t  does n o t assume t h i s  ty p e  o f b a la n c e  

w i l l  show th e  l i k e l y  d i f f e r e n c e  betw een su p p ly  and demand. I f  th e  

u s e r  l i k e s  to  perfo rm  s im u la t io n s  aim ed a t  re a o h in g  th e  b a la n o e  

he m ight e i t h e r  s o lv e  t h e  system  w ith  r e s p e c t  t o  ohosen v a r i a b le s  

d e te rm in in g  demand a n d /o r  eu p p ly  (b e in g  r e s i d u a l^ ,  o r  u se  O ptim al 

c o n t r o l  te c h n iq u e s  t o  a r r i v e  a t  s o lu t io n s  c lo s e  t o  b a la n o e .

4 .  G en era l c h a r a c t e r i s t i c s  o f  th e  m odel W-5
*•—  ■ ........- — m i nr.........  ..m

The model W-5 i s  l a r g e  and t h i s  i s  p a r t l y  due t o  th e  f a c t  

t h a t  many b lo c k s  a p p e a r  tw ic e -  e x p la in in g  demand and su p p ly . L >t 

u s  p re s e n t  now th e  g e n e ra l  c h a r a c t e r i s t i c s  o f  th e  m odel. As i t  

e ta n d s  now i t  h a s  more th a n  800 e q u a tio n s ,  among them more th a n  

a  h a l f  b e in g  s to c h a s t io  ( th e  d e t a i l s  a r e  shown i n  A ppendix 1 ) .

I n  f a c t  th e r e  a re  few er b e h a v io u ra l  e q u a tio n s  th a n  s to c h a s t io  

ones b eoause  i n  some o a se s  th e  e to o h a s t lo  e q u a tio n s  a re  s im p ly



ap p ro x im atio n s  o f i d e n t i t i e s .  The re a s o n  I s  t h a t  b e cau se  o f d a ta  

d e f i c i e n c ie s  n o t a l l  th e  com ponents o f an  i d e n t i t y  ( th e  b a la n c e )  

a re  knovm o r  ex p re sse d  In  th e  same u n i t s .

T here  a re  more th a n  160 exogenous v a r i a b le s  b u t among them 

l e s s  th a n  50 a re  s t r i c t l y  exogenous, th e  o th e r s  a r e  dummies which 

have been  In tro d u c e d  to  Impose th e  shocks In  p a ra m e te rs .  Very 

o f te n  th e y  can  be re g a rd e d  a s  r e f l e c t i o n s  of th e  c e n t r a l  p la n n e r ’ s 

in te r v e n t io n s ,  t h a t  to o k  p la o e  in  th e  p a s t .  F o r  in s ta n c e ,  I f  th e  

p r io e s  f o r  a lc o h o l ic  b e v e ra g e s  had been  In c re a s e d  f o r  abou t 50 o r  

70}», t h i s  change would be e x tre m e ly  d l f f l o u l t  to  e x p la in  by means 

o f  accum ula ted  c o s ts  o f a lc o h o l  f a b r i c a t i o n  o r  by accum ulated  ex-

c e s s  demand. Dummy s ta y s  f o r  a  d e c is io n ,  t h a t  h as  b eh in d  I t  th e  

above m entioned  r a t i o n a l e .  The v a r i a b le s  w hich a r e  s t r i c t l y  exo-

genous c h a r a c te r iz e  e i t h e r  th e  Im pact o f  changes o f  th e  w orld  

economy o r  o f  th e  w e a th e r c o n d i t io n s .  On th e  o th e r  hand , th e  

v a r i a b le s  b e in g  exogenous and a t  th e  same tim e  r e p r e s e n t in g  th e  

economic p o l ic y  m easures have been  t r a d i t i o n a l l y  th e  governm ent 

consum ption  (w hich  w i l l  be endogen ized  i n  th e  n e a r  f u t u r e ) ,  th en  

v a r i a b le s  d e te rm in in g  th e  a l l o c a t i o n  of t o t a l  in v es tm e n t and among 

th e  main sp h e re s  and i n d u s t r i e s  and a ls o  th e  number o f  s h i f t s  

worked i n  th e  in d u s t r y  b e in g  one o f  th e  most im p o rta n t in d ic a to r s  

o f  th e  u t i l i z a t i o n  o f  c a p a c i t i e s .  Some f in a n o ia l  v a r ia b le s  have 

been  t r e a t e d  as  exogenous to o .  They r e p r e s e n t  th e  governm ent 

p o l ic y  w ith  re g a rd  to  t a x a t io n  and o th e r  f in a n o ia l  m easures (su b -

s i d i e s  e tc . ) .  The p r ic e s  a re  g e n e r a l ly  endogen ized  b u t many p o s s i -

b i l i t i e s  o f in te r v e n t io n  have been o f f e r e d  in  th e  form  o f  dummies 

In tro d u c e d  i n to  th e  p r i c e  e q u a t io n s .

5 . The s t r u p t u r e  o f  th e  model

The s t r u c tu r e  o f  th e  model can  be d e c r ib e d  by in d ic a t in g  

what b lo c k s  o f  a c t i v i t i e s  w ere d i s t in g u is h e d  and w hat 1s th e  

a g g re g a tio n  l e v e l .  L et u s  s t r e s s  t h a t  th e  model h a s  been  e n la rg e d  

a s  compared w ith  th e  W-3 m odel. T y p ic a l ly ,  th e  m odels c o n s tru c te d  

f o r  th e  s o c i a l i s t  economiee c o v e r  th e  r e a l  p ro c e s s e s  b u t n o t th e  

f in a n c ia l  o n e s , ex cep t f o r  wages and incom es. We t r i e d  t o  e n la rg e  

th e  model W-5 by in c lu d in g  th e  b lo ck s  e x p la in in g  th e  f in a n c i a l  

p ro c e s s e s ,  i . e .  th e  incom es and e x p e n d itu re  o f s o c ia l iz e d  f i rm s ,



o f  th e  s t a t e  b u d g e t, and b a la n c e s  o f  paym ents, in v es tm en t f in a n c -

in g  and money flow s* The l e v e l  o f  d is a g g re g a t io n  i s  s im i la r  a s  in  

th e  W-3 m odels -  th e  p ro d u c tiv e  s e c t o r  i s  d iv id e d  i n to  11 in d u s -

t r i e s ,  th e r e  a r e  s p e o i f ic  c l a s s i f i c a t i o n s  o f  com m odities and a c t i -

v i t i e s  f o r  f i n a l  u s e r s  e to .^

The f i r s t  b lo c k  d e a ls  w ith  employm ent, and i t  g e n e ra te s  h o u rs  

worked and b o th  demand by i n d u s t r i e s  and t o t a l  s u p p lie s  o f  la b o u r  

fo rce*  The second  b lo ck  d e s c r ib e s  In v es tm en t and In v es tm en t p ro -  

o e s s .  I t  g e n e ra te s  th e  demand f o r  In v e s tm e n ts  by i n d u s t r i e s  b e in g  

m ain ly  d e te rm in ed  by th e  ex p ec ted  n e t  o u tp u t ( In c re a s e )*  T h is  i s  

c o r re o te d  ta k in g  i n to  acco u n t th e  c o n s t r a in t s  w ith  r e g a rd  to  th e  

t o t a l  in v e s tm e n ts , i . e *  p r o p o r t io n a l ly  to  th e  r a t i o  o f  t o t a l  r e -

q u ire d  In v es tm e n ts  to  th o se  assumed by th e  governm ent} th e  l a t t e r  

b e in g  r e l a t e d  to  th e  d e s i r e d  l e v e l  of t o t a l  consum ption  e x p re s s in g  

th e  p o l ic y  o f  p r o te c t in g  th e  a t t a in e d  l e v e l s  o f  th e  l i v i n g  s ta n d -

a r d s .  Then, th e  su p p ly  o f  in v es tm e n t goods i s  d e te rm in e d » th e  b u i l -

d in g s  and c o n s tr u c t io n s  depend on th e  a c t i v i t y  l e v e l s  o f th e  

b u i ld in g  In d u s try ,w h e re a s  th e  s u p p l ie s  o f  m ach inery  and equipm ent 

a re  assumed to  meet th e  demand (d o m estlo  In v es tm en t and e x p o rts )*  

T h is  e n su re s  th e  g lo b a l  b a la n c e  betw een su p p ly  and demand f o r  In -

vestm ent g o o d s. The In v es tm en t o u t la y s  (b y  I n d u s t r i e s )  a re  t r a n s -

form ed w ith in  an in v es tm en t p ro c e s s  c h a r a c te r i s e d  by s p e o i f ic  

l a g s  i n to  in v e s tm e n ts  p u t i n to  o p e ra t io n  (g ro s s  c a p i t a l  form a-

t io n ) *  At th e  v e ry  end o f  t h i s  p ro c e s s ,  we w i l l  have a b lo ck  

showing th e  fo rm a tio n  o f  f ix e d  a s s e t s ,  t a k in g  i n to  account th e  

I n i t i a l  volume p lu s  g ro se  c a p i t a l  fo rm a tio n  m inus e s tim a te d  sc rap - 

p in g s  ( P ig . 1 ) .

The n e x t b lo ck  c h a r a c te r iz e s  th e  g e n e ra t io n  o f  o u tp u t .  The 

d e t a i l e d  d e s c r ip t io n  o f  th e  p ro d u c tio n  fu n o tlo n s  w i l l  be g iv en  

f u r t h e r  on. N ow ,le t us n o te  t h a t  th e  b lo ck  g e n e ra te s  th e  c a p a c i ty  

o u tp u t,  th e  su p p ly ,w h ic h  i s  t y p i c a l l y  e q u a l to  th e  a c tu a l  o u tp u t ,  

s a l e s  o f o u tp u t ,  and th e  demand f o r  o u tp u t by i n d u s t r i e s .  B eoause 

we a re  u s in g  b o th  n e t  and g r o s s  o u tp u t th e  e q u a tio n s  a re  d e f in e d  

f o r  b o th  o f  th e s e  . in d ic a to r s  ( P ig .  2 ) .

The consum er i s  d e s c r ib e d  In  a  s e p a r a te  b lo o k . The dom estlo  

p ro d u c tio n  and im p o rts  d e te rm in e  th e  s u p p l ie s  o f  oonsumer goods 

to  th e  w h o le sa le  t r a d e  ( a d ju s te d  f o r  e x p o r t s ) ,  which in  tu r n

^ See T ab . 1 .



determ ine th e  s a le s  -at t h e  l e v e l  o f  th e  r e t a i l  t r a d e  -  w ith  a  

d i s t i n c t i o n  made betw een  th e  s o c ia l i z e d  and th e  p r iv a t e  t r a d e .  At 

th e  v e ry  end s u p p l ie s  to  h o u seh o ld s  a re  shaped.O n th e  o th e r  hand , 

th e  consum er demand i s  g e n e ra te d  i n  a  t r a d i t i o n a l  way (p e r s o n a l  

incom e and r e l a t i v e  p r ic e s  b e in g  th e  m ain e x p la n a to r y  v a r i a b le s } .  

Both su p p ly  and demand a re  e i t h e r  l e f t  u n b a lan ced  o r  a d ju s te d  

u s in g  g e n e ra l  o r  s p e c i f i c  in s tru m e n ts  ( p r i c e s ,  a d d i t io n a l  s u p p l ie s  

e t c . )  ( P ig .  4 ) .

The in v en to ry  l e v e l s  and changes a r e  th e  in g r e d ie n t s  o f  a  

sep a ra te  b lock  o f th e  m odel. They depend on a c t i v i t y  l e v e l s  and
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F ig .  2 . P ro d u c tio n  s e c t o r

a la o  on changes i n  dem and-supply  r e l a t i o n s h i p s .  U n f o r tu n a te ly ,  

th e y  do n o t in te r v e n e  much i n  th e  r e s t  o f  th e  economy b e cau se  o f  

g r e a t  d i f f i c u l t i e s ,  f i r s t  o f  a l l ,  i n  m easu rem en ts, and se c o n d ly , 

I n  u t i l i s i n g  t h a t  ty p e  o f  in fo rm a t io n . T h e re fo re ,  f o r  th e  tim e  

b e in g  t h i s  b lo c k  i s  m o stly  p o s t - r e o u r s iv e .



The f o re ig n  t r a d e  b lo ck  d e f in e s  b o th  Im port and e x p o rt equa-

t i o n s  аз demand f u n c t io n s .  The s p e c i f i c  f e a tu r e  o f  th e  model I s  

t h a t  I t  g e n e ra te s  th e  I n i t i a l  demand f o r  Im p o rts  and th e n  com-

p a re s  th e  t o t a l  money demand w ith  th e  a v a i l a b le  money fund  d e te r -

mined from  e x p o r ts  and th e  n e t  f in a n c in g  o f  f o re ig n  o p e ra t io n s .  

T h is  a d ju s tm e n t works i n  one d i r e c t i o n ,  i t  c u ts  th e  demand i f  i t  

i s  h ig h e r  th a n  d is p o s a b le  funds ( P ig .  2 , 3 ) .

The t r a d i t i o n a l  component o f  th e  f in a n c i a l  s id e  o f th e  model 

c o n s i s t s  o f wages which depend on la b o u r  p r o d u c t iv i ty ,  th e  r a t e  

o f i n f l a t i o n  and p o l ic y  in te r v e n t io n s ,  and t o t a l  wage b i l l s  a re  

o b ta in e d  v ia  i d e n t i t y .  I t  a ls o  c o n ta in s  th e  fo rm a tio n  o f  p e rs o n a l 

Income which depends on wage b i l l s ,  p e n s io n s  and e a rn in g s  from 

th e  p r iv a te  s e c t o r  (m o s tly  a g r i c u l t u r e ) .  The new f e a tu r e  i s  t h a t  

we t r i e d  to  in c o r p o r a te  i n  th e  model th e  e lem en ts  of th e  so c a l l e d  

b a la n c e  o f  money r e c e ip t s  and e x p e n d itu re s  o f th e  h o u seh o ld s  and 

th e  p r iv a t e  s e c t o r  u sed  i n  th e  p la n n in g  and o o n t r o l l i n g  o f  money 

flo w s by th e  N a tio n a l Bank. T h is  b a la n c e  i s  r a t h e r  more o r  l e s s  

d ev o ted  to  th e  c h a r a c t e r i s t i c s  of th e  money flow s th a n  to  a n a ly s i s  

o f  th e  consum er b e h a v io u r .

S e v e ra l  e lem en ts  o f  th e  f in a n o ia l  a c cu m u la tio n  o f  th e  e n te r -

p r i s e s  (gro33 surplus) a re  g iv e n  i n  th e  model and th e y  a re  pu t 

i n t o  a complex framework w ith  th e  b lo ck  c o v e rin g  th e  s t a t e  b udget.



The e t a t e  budget In c lu d e s  rev en u es and e x p e n d itu re  e x p la in e d  in  

th e  model by r e l a t i n g  th e  item s to  th e  l e v e l s  o f  a c t i v i t i e s  gene-

r a t i n g  rev en u es  and to  th e  l e v e l  o f  a c t i v i t i e s  f in a n c e d  from th e  

budget r e s p e c t iv e ly .  The o n ly  problem  whioh i s  to  be so lv e d  i s  

th e  in c o r p o r a t io n  o f  th e  banks f in a n c ia l  o p e ra t io n s  in  th e  m odel. 

T h is  w i l l  h e lp  c lo s in g  th e  system  o f  f in a n c ia l  f lo w s .

The b a la n c e  o f  paym ents was In c o rp o ra te d  i n to  th e  model in  

a  rough  way a s  th e  d a ta  were p u b lish e d  f a i r l y  l a t e  w ith  no s u f -

f i c i e n t  d e t a i l .  The model g e n e ra te s  th e  t o t a l  d e b t t th e  ex p ec ted  

paym ents ( in c lu d in g  I n t e r e s t  r a t e )  and a ls o  t o t a l  r e c e ip t s  and 

e x p e n d itu re  from f o r e ig n  t r a d e ,  in c lu d in g  f in a n o la l  t r a n s f e r s .

T hus, we oan say  th e  f in a n o la l  s id e  was l a r g e ly  deve loped  in  

th e  model i n  com parison  w ith  i t s  p re d e c e s s o rs  and o th e r  com para-

b le  m odels . N e v e r th e le s s , ta k in g  i n to  aocoun t t h a t  th e  eoonomlo 

refo rm  i n  P o land  te n d s  tow ards a  b road  u se  o f  th e  f in a n c i a l  i n -  

e tru m en ts  i n  th e  eoonomlo p o llo y  -  we have to  d e te rm in e  how to  

l i n k  th e  f i n a n c i a l  s e c to r  w ith  th e  r e a l  e e o to r  -  in tro d u c in g  i n  

th e  l a t t e r  r e s p e c t iv e  f in a n o la l  in d ic a to r s  a s  e x p la n a to ry  v a r i a -

b l e s .  Suoh an  example d e a l in g  w ith  th e  a e t l v a t l o n  o f  p r iv a t e  

s a v in g s  f o r  in s t a n c e ,  oan be e a s i l y  in d ic a te d .  The i n t e r e s t  r a t e  

w hich h a s  been  in o re a s e d  s e v e r a l  t im e s  d u r in g  th e  l a s t  few y e a r s ,



i s  a a  in s tru m e n t whioh may le a d  to  th e  in c r e a s e  o f  p ro p e n s i ty  to  

s a v e , p ro v id e d  l t e  l e v e l  exceeds th e  r a t e  o f  i n f l a t io n *

The l a s t  b lo o k  o f  th e  model deeds w ith  th e  p r io e s .  As i t  has 

been  m en tioned , th e  system  o f  p r ic e s  c o v e rs  th e  whole n a t io n a l  

eoonomy* The m ajo r r o le  i s  p lay e d  by th e  p r io e s  a t  th e  p ro d u c e rs ' 

l e v e l  ( d e f l a t o r s  o f  g ro s s  o u tp u t)*  The fo llo w in g  a ssu m p tio n s have 

been  madet th e  p r lo e  ohanges a r e  o o s t- d e te x m in e d ,i .e .  th e y  depend 

on ohanges i n  p r ic e s  o f  m a te r ia l  in p u ts  ( i n  th e  r e o e n t  p e r io d  

e s p e c ia l ly  Im port p r io e s )  and la b o u r  o o s ts  which on th e  o th e r  

hand , depend on wage p o l i c i e s  and wage n e g o t ia t io n s  and t r e n d s  in  

th e  p r o d u c t iv i ty  o f  lab o u r*  S e o o n d ly ,th e  u n i t  f in a n o la l  accum ula-

t i o n  (g ro s s  s u rp lu s )  may r e f l e c t  e i t h e r  th e  i n f l a t i o n a r y ,  f i s c a l  

p r e s s u r e s  o r  th e  demand c o n s t r a in t s  t h a t  e x p re s s  th e  o e n tr a l  

p la n n e r 's  p re fe re n c e s  v ia  th e  i n d i r e o t  ta x e s  o r  s u b s id ie s .  The 

l a s t  c a se  may be i l l u s t r a t e d  by th e  in o re a s e s  in  a lc o h o l o r  

c i g a r e t t e  p r io e s  which a re  d e te rm in ed  n o t a o c o rd in g  to  th e  c o s t  

in c r e a s e s  b u t a r e  prom pted by th e  a c t io n s  a im ing  a t  d im in ish in g  

demand. The s p e c i f i c a t i o n  o f  th o se  e q u a tio n s  i s  n o t s a t i s f a c t o r y  

enough a t  th e  moment as  i t  m o stly  o b se rv e s  th e  p r in c ip le  o f o o s t 

push  r a t h e r  th a n  e q u i l i b r a t i n g  c o n s id e r a t io n s .  *
* '»

6 . The p ro d u c tio n  fu n c t io n

The problem  o f  c o n s tr u c t in g  th e  p ro d u c tio n  f u n c t io n s ,  men-

t io n e d  above, i s  th e  most o r u o la l  I f  we w ish to  e x p la in  th e  eco-

nomic c r i s e s  which h i t  th e  P o l is h  economy d u r in g  th e  l a t e  seven-

t i e s  and a t  th e  b eg in n in g  o f  th e  e i g h t i e s ,  aa w e ll  a s  to  e x p la in  

th e  f u tu r e  p a th  o f  re o o v e ry . The q u e s tio n  i s  how to  a d ju s t  th e  

p ro d u c tio n  fu n c t io n s  so  as  to  be a b le  to  e x p la in  th e  u n d e r u t i l i z a -

t i o n  o f  c a p a c i t i e s  which was b e in g  e s tim a te d  f o r  m in ing  and manu-

f a c tu r in g  i n d u s t r i e s  a t  40% in  1982.

We m o stly  used  th e  Cobb-Douglas ty p e  o f  p ro d u c tio n  f u n c t io n s .  

The t y p i c a l  s p e c i f i c a t i o n  o f  th e  p ro d u o tio n  fu n o tio n  i s  t h a t  th e  

n e t  o u tp u t ( I )  i s  a lo g - lo g  fu n c t io n  o f  f ix e d  a s s e t s  (K ) , employ-

ment (Ю and te c b n lo a l  p ro g re s s  ( T ) .  I t  d e f in e s  In  f a c t  th e  capa-

c i t y  o u tp u t .  I t  may be u n d e rs to o d  i n  a d i f f e r e n t  way a c c o rd in g  to  

w hether th e  p ro d u c tio n  i s  c o n s tr a in e d  by th e  e x i s t in g  m ach inery  

equipm ent ( p o t e n t i a l  c a p i t a l )  o r  by a v a i l a b le  la b o u r  in p u t( p o te n -
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t i a l  houre worked HS or  p o te n t ia l  employment). In  the f i r s t  oase  

we have (d isreg a rd in g  th e  e p e o if io  form o f  th e  fu n ction )»

-  o a p lta l-c o n str a in e d  ca p a c ity  (n e t)  output XKi

XK .  f(K , HK, T, •  ) , (1)

wheret HK -  th e  number o f  hours worked, a u f f io ie n t  to  u t i l i z e  

f u l l y  th e  a v a ila b le  machinery and equipm ent, i . e .  HK -  h(K); e -  
“ d istu rb an ce term .

In  th e  second oaaei

-  la b ou r-con stra in ed  oa p a c ity  (n e t)  output XNi

XH -  f(K *  WZ, HS, T , e ) ,  (2)

where WZ -  th e  average number o f  s h i f t s  being  a proxy fo r  a o o e f-  

f io ie n t  o f adjustm ent o f  th e  tim e being  worked by machinery япД 

equipment to  th e  a v a ila b le  working tim e o f  th e  employees -  HS.

As t h e r e  a re  n o t a v a i la b le  s t a t i s t i c a l  d a ta  about th e  c a p a c i-

ty  o u tp u t o r  u t i l i s a t i o n  o f  c a p a c i t i e s  i n  Poland  ( th e  same i s  

m o stly  t r u e  f o r  o th e r  s o c i a l i s t  c o u n tr ie s )  we had to  develop  th e

concepts o f  measurement o f  th e  above mentioned in d ic a to r s  o u r se l-

v e s .

The main id ea  was to  extend th e  n o tio n  o f  production  fu n otion  

to  cover th e  p o te n t ia l  output con stra in ed  by a l l  o th er  produotion  

fa c to r s ,  e s p e c ia l ly  m ater ia l and energy in p u ts  MQ, equal to  fa c -

tu a l production  In  th e  case when th e  p o te n t ia l  output i s  l e s s  

than demanded. I t  thus means we have to  s p e c ify  e x p l i c i t l y  th e  

above m entioned c o n s tr a in ts . P ir s t  o f  a l l ,  l e t  us n o t ic e  th a t th e  

c o n s tr a in ts  in  m a ter ia l in p u ts  a f f e c t  th e  tim e being worked. I f  

th ere  was no s u b s t itu t io n  between th e se  two fa c to r s  -  th e  d e c lin e  

in  hours worked could exhaust th e  e f f e c t s  o f  m ater ia l input 

d ecrea se . We have fo r  th e  tim e being  worked ( H) j

H -  h(N, T, MQt1f e ) ,  (3 )

where» MQ*- stan d s .for  an in d ic a to r  o f  input c o n s tr a in ts  to  ba 

exp la ined  below , T -  r e p r esen ts  a d e c lin in g  tim e trend in  th e  

average number o f  hours worked per em ployee,and fo r  th e  p o te n t ia l  
amount o f  working tim e (H S)i

HS .  h(N , T , e)
(4 )



Th ie  le ,h o w e v e r , n o t th e  о а я е , ae w orker* a r e  n o t n e o e e s a r i ly  

f i r e d  and a re  o f f e r e d  tem p orary  e x t r a  jo b s  w ith in  f a o to r le e  ( t h i s  

was th e  oommon e x p e rie n c e  d u r in g  th e  1981/1982 o r l e i a ) .  S econdly  

th e  s t a t i s t i c s  o f  tim e  worked a r e  t y p i c a l l y  b ia s e d  -  h o u rs  n o t 

worked a r e  n o t f u l l y  r e p o r te d .  T here i s  a n o th e r  re a so n  whioh l a  

n o t l e s s  im p o r ta n t .  I f . ' t h e r e  a re  „ c o n s tr a in ts  i n  s p a re  p a r t s  o r  

raw m a te r ia ls  o oa lng  from im p o rts  and i f  th e  s u b s t l t u t e - a b l l l t y  

i s  n o t v e ry  h ig h  th e n  th e  e f f io ie n o y  o f  u se  o f m a te r ia ls  d e o lin e s .  

T h is  means t h a t  to  o b ta in  th e  same o u tp u t an in c r e a s e  i n  th e  

in p u ts  i s  n eed ed , whioh a r e  e i t h e r  o f  i n f e r i o r  q u a l i ty  o r  o f  In -

f e r i o r  e f f io ie n o y .  T hat i s  what we have r e a l l y  observed  i n  th e  

in d u s t r y  s t a r t i n g  from 197910» T hat g iv e s  an a d d i t io n a l  argum ent 

tow ards ln tro d u o in g  m a te r ia l  I n p u ts  a s  a  s p e c ia l  v a r ia b le  i n to  

th e  e q u a tio n  sy stem . I n  f a o t  th e  c o n s t r a in t s  on in p u t ,  e s p e c ia l ly  

on Im port s id e  r e f l e c t  two l te m s i th e  p h y s ic a l  d e d i n e  o f  o u tp u t 

due to  th e  Im port o o n e t r a ln te ,  seco n d ly  th e  d e o lin e  i n  e f f io ie n o y  

o f  m a te r i  id  u s e .

L e t u s  a n a ly se  i n  some more d e t a i l  how th e  ln d io a to r  o f  s h o r -

ta g e s  i n  m a te r ia l  in p u ts  oan be c o n s tr u c te d .  S e v e ra l  a u th o rs  have 

been a rg u in g  t h a t  th e  problem  oan be eo lv ed  by a  s im p le  e x te n s io n  

o f  th e  l i s t  o f  e x p la n a to ry  v a r i a b le s  o f  th e  p ro d u o tio n  f u n c t io n ,

i . e .  by means o f  add ing  a  v a r i a b le  b e in g  p roxy  f o r  m a te r ia l  In p u t. 

I n  t h i s  way energy  was in tro d u c e d  a s  an e x p la n a to ry  v a r i a b le ,  to  

a llo w  f o r  energy  c o n s t r a in t s  i n  th e  7 0 ’s .  I n  o u r  o ase  i t  sh o u ld  

be r a t h e r  th e  raw m a te r ia ls  b e in g  i n  s h o r t  su p p ly , e s p e c i a l l y  

th o s e  im p o rted  from  th e  h a rd  o u rren o y  a r e a s .  The r e s u l t s  w i l l  be 

m is le a d in g  a s  th e r e  were c o n s tr a in e d  p o s s i b i l i t i e s  o f  s u b s t i t u -

t i o n  f o r  e i t h e r  dom estic  o r  produoed e leew here  m a te r i a l s .  L e t us 

i l l u s t r a t e  t h i s  p o in t.S u p p o se  we have a  Cobb-Douglaa ty p e  produo-

t i o n  f u n c t io n  and i f  th e r e  a r e  no r e tu r n s  to  s o a le ,  th e n  th e  sum 

o f  e l a s t i c i t i e s  w ith  r e g a rd  to  f ix e d  o a p l t a l  ( K ) ,  employment ( h ) 

and im p o rts  ( If) sh o u ld  be o lo s e  to  1 . Ve would ex p ec t t h a t  th e  

e l a s t i c i t y  w ith  re g a rd  to  Im p o rts  would be betw een 0 .1 - 0 .3  ( t h e  

o th e r  two add ing  up to  0 .7 - 0 .9 ) .T h is  would mean t h a t  any a d d i t io n  

o f  im p o rted  raw m a te r i a ls  by 10% would add t o  th e  an n u a l o u tp u t

10 The g ro s s  o u tp u t s t i l l  in c re a s e d  b u t th e  n e t  o u tp u t s t a r t e d  
d e c re a s in g , I . e .  m a te r ia l  in p u ts  ( p e r  u n i t )  in c r e a s e d .



by 1-3%, whioh • • m e  re a s o n a b le , i f  t h i a  l a  a a a o e la te d  w ith  th e  

q u a l i ty  o r  e f f lo le n o y  in o re a s e  o f  th e  Im ported  m a te r ia le  a g a in s t  

th e  d o a e a tlo  o n e s . T h ia , how ever, doea n o t e x p la in  th e  d e o lin e  o f 

th e  a o t i v l t l e s  o f  th e  I n d u s t r y ,  whioh w i l l  be a a a o o ia te d  w ith  

a  d e o lin e  l n  im p o rte  o f  raw  m a te r ia ls  by aay  1056. The P o lla h  ex-

p e r ie n c e  I n d ic a te s  t h a t  th e  d e c l in e  o f  o u tp u t m ight be p r o p o r t io -

ned o r  s l i g h t l y  le a a  th a n  p r o p o r t io n a l  to  th e  d e o lin e  in  im p o rts  

( e l a a t l o l t l e s  a re  In  f a o t  0 .7 - 0 .9 ) .  I t  i s  n o t v e ry  d i f f i c u l t  to  

e x p la in  what went wrong. The assu m p tio n  t h a t  th e  row m a te r ia l  

Im porte  a re  s u b s t i t u t e s  f o r  th e  o th e r  f a o to r s  o f  p ro d u o tio n  h o ld s  

t r u e  o n ly  w ith in  a sm a ll range  o f  ohanges i n  o th e r  p ro d u o tio n  

f a c t o r s .  O th e rw ise , Im p o rts  a re  com plem entary to  th e  u se  o f  o th e r  

f a o t o r s .  T h e ir  d e c re a sed  l e v e l  h as  now moved to  th e  p o s i t i o n  o f 

e f f i o i e n t  c o n s t r a in t ,  w hereas "no rm ally "  i t  n e v e r  d o e s . Thus th e  

s a t i s f a c t o r y  s p e c i f i c a t i o n  w i l l  im ply  t h a t  th e  im pact o f  in p u t 

r e s t r i c t i o n s  sh o u ld  be o o n s tra ln e d  to  th e  p e r io d s  when th e y  

r e a l l y  o o c u r . l t  t e c h n ic a l ly  means to  in tro d u c e  a  s u i t a b le  d e fin e d  

dummy. Now we have to  answ er how to  d e f in e  th e  " d is e q u il ib r iu m  

in d ic a to r "  a s s o c ia te d  w ith  m a te r ia l  I n p u ts  b e in g  in  s h o r t  su p p ly . 

T h is  can  be done i n  s e v e r a l  ways11. The main id e a  i s  t h a t  th e  

above I n d ic a to r  sh o u ld  compare th e  a v a i l a b le  m a te r ia l  in p u t w ith  

th e  n e o e ss a ry  (n o rm a tiv e )  I n p u t .  G e n e ra lly  we can w r i te  f o r  suoh 

an l n d lo a to r  MQ*:

wher

0 o th e rw ise

(5 )

and 0 <  X <  1 , X c lo s e  to  1 

o r

MQ*- (MQ% -  fe6) • U2 ,

where U
1 I f  <  QS6

2 a 0 o th e rw ise



w heret MQ -  t o t a l  m a te r ia l  I n p u t ,  (MQ/Q^ -  no rm ativ«  u n i t  ma-

t e r i a l  I n p u t ,  MQ% -  p e rc e n ta g e  r a t e  o f  change o f  MQ, s im i la r ly

f o r  &6.

Combining th e  r e s u l t s  o b ta in e d  so f a r  we oan w r i te  th e  

fo llo w in g  fo rm u la  f o r  th e  p ro d u o tio n  f u n o t io n ,e x p la in in g  th e  r e a l  

o u tp u t (p ro v id e d  th e r e  i s  no demand o o n s t r a ln t ) t

IS  -  f(K  • WZ, H, T , MQ* 1 , e ) ,  (7 )

where th e  l a g  f o r  M$ was ln tro d u o e d  to  ta k e  i n t o  account th e  f a c t  

t h a t  th e  Im pact o f  in p u t c o n s t r a in t s  i s  n o t im m ediate (due to  an 

in v e n to ry  b u f f e r ) .

A ocord lng  to  o u r e x p e r ie n o e , th e  I n d ic a to r  g iv e n  by (5 ) y ie ld s  

r e s u l t s  t n a t  a re  more s t a b l e  ( I n  s im u la t io n  e x e ro ls e e )  th a n  th e  

i n d i c a to r  s p e c i f ie d  by ( 6 ) ,  where th e  r a t e s  o f  grow th o f  in p u ts  

v e rs u s  th e  r a t e s  o f  grow th o f  g ro s s  o u tp u t were u se d .

On th e  o th e r  hand , we had to  a d ju s t  a ls o  th e  g ro s s  o u tp u t.T h e  

r e l a t i o n s h ip s  l in k in g  n e t  o u tp u t and g ro s s  o u tp u t need ad ju s tm en t 

b e in g  re v e r s e  to  t h a t  in tro d u c e d  in  p ro d u o tio n  fu n o tlo n a . T h is  

r e l a t i o n s h ip  was o r i g i n a l l y  s im p le  as  i t  was assumed th a t  th e  

m arg in a l r a t e s  o f  g ro s s  o u tp u t to  n e t  o u tp u t a re  o o n s ta n t .  The 

d e c l in e  o f  e f f i c i e n c y  o f m a te r ia l  in p u ts  means t h a t  t h i s  r a t e  

i n c r e a s e s ,  i . e .  t h a t  th e  d e o re a se  o f  n e t  o u tp u t m ust n o t be accom-

p a n ie d  by a  d e c l in e  o f  g ro s s  o u tp u t.  H ence, we have th e  fo llo w in g  

e q u a tio n  g e n e ra tin g  g ro s s  o u tp u t!

Q3 -  f  ( I S ,  M Q ^, e ) .  (8 )

I t  i s  n o t c e r t a i n  w hether th e  e l a s t i c i t i e s  o f  n e t  o u tp u t w ith  

re g a rd  to  im p o rts  o r  o th e r  m a te r ia l  in p u ts  de te rm in ed  f o r  th e  

c a se  o f  d e c re a s in g  im p o rts  (o r  o th e r  in p u ts )  w i l l  be s im i l a r  f o r  

th e  r e v e r s e  c a se  o f  in c r e a s in g  Im p o rts  ( m a te r ia l  i n p u t s ) ,  i . e .  

whether we o b ta in  in c re a s e d  e f f i c i e n c y  o f  in p u ts  a s s o c ia te d  w ith  

improved u t i l i z a t i o n  o f  m ach inery  equipm ent and la b o u r  f o rc e  o f  

th e  some s i z e .  T here  m ight be a  l a g  i n  re sp o n se  to  th e  In c re a se d  

s u p p l i e s ,  a s  In  th e  f i r s t  l i n e  th e  i n v e n to r ie s  hava to  be r e b u i l t  

and th e  changes in  th e  p ro d u o t mix may im ply  f u r t h e r  in c r e a s e  o f 

i n v e n to r ie s .

\



7« The p r in c i p a l  economic mechanisms d e s c r ib e d  by th e  model

I n  th e  dem an d -o rien ted  m odels th e  r e l a t i o n s h ip s  betw een 

in v es tm en t and o u tp u t a re  c h a ra c te r iz e d  by th e  w ell-know n a c c e le -

r a t i o n  p r in c i p l e ,  w hereas i n  th e  su p p ly -d e te rm in e d  system s th e r e  

i s  a  feedb ack  which m ight be o a l le d  In v e rs e  a c c e l e r a to r  ty p e  o f

r e l a t i o n s h ip .  I t  i s  a s  fo llo w s .T h e  p ro d u o tio n  o f  in v es tm en t goods
** V -

In c re a s e s  th e  c a p a c i t i e s  w ith  some d e la y  i n  t im e , among o th e r s  o f 

th e  i n d u s t r i e s  p ro d u c in g  m ach in ery , equipm ent and o f th e  b u i ld in g  

I n d u s t r y .  T hat in c r e a s e s  th e  o u tp u t o f  th o s e  i n d u s t r i e s .  T hus, we 

have a  feed b ack  which i s  lo n g -te rm  b e in g  c o m p le te ly  d i f f e r e n t  

from th e  c l a s s i c a l  a c c e l e r a to r .  I n  th e  model Vi-5 th e  r e l a t i o n -

s h ip s  were s p e c i f ie d  i n  a s l i g h t l y  d i f f e r e n t  way b e in g , to  some 

e x te n t ,  a  m ix tu re  o f  th e s e  two above m entioned  m echanism s. T h is  

i s  shown In  P ig .  1 . I n  i t s  u p p e r p a r t ,  th e  n e t  o u tp u t ( s u p p l ie s )  

by i n d u s t r i e s  adds up to  th e  NMP p ro du ced . G iven th e  exogenous 

n e t  in v es tm en t s h a re  we o b ta in  n e t  in v es tm en t and hence t o t a l  

in v es tm e n ts  and In v es tm en te  In  th e  m a te r ia l  p ro d u c t s e o to r .  T h is ,  

oompared w ith  th e  r e q u ir e d  in v e s tm e n ts  in  MP s e o to r ,  y ie ld s  th e  

Im p lied  c o r r e c t io n s  in  demanded in v es tm en t o u t la y s  by i n d u s t r i e s .  

The a d ju s te d  in v es tm en t o u t la y s  m a te r i a l i z e  I n  th e  f ix e d  c a p i t a l  

fo rm a tio n  ( a f t e r  a llo w in g  f o r  a p p ro p r ia te  l a g s )  and th u s  in c re a s e  

th e  c a p a c i t i e s  o f  i n d u s t r i e s  and c o n se q u e n tly  t h e i r  o u tp u t as 

w e ll a s  t o t a l  NMP. T h is  lo op  i s  o b v io u sly  d i f f e r e n t  from th e  

in v e r s e  a c c e l e r a to r  a s  in  t h i s  c a se  th e  p h y s io a l  o u tp u t o f  i n -

d u s t r i e s  p ro d u o ln g  in v es tm en t goods does n o t d e te rm in e  th e  t o t a l  

l e v e l  o f  In v estm en t a c t i v i t i e s .  I t  i s  assumed t h a t  t h i s  l e v e l  l a  

b e in g  de te rm in ed  from th e  to p  (b y  a d ju s t in g  demand f o r  in v es tm en t 

o u tla y s  -  a c c o rd in g  t o  th e  d e s i r e d  l e v e l s  o f  p e rs o n a l  consump-

t i o n ) .  I t  fo llo w s  t h a t  i f  th e  s u p p lie s  o f  b u i ld in g s  and c o n s tru c -

t i o n  p r o je c t s  a re  dependent on th e  a c t i v i t y  l e v e l  o f  b u i ld in g  i n -

d u s try  (and  b u i ld in g  m a te r ia ls )  -  th e  s u p p lie s  o f  m achinery  eq u ip -

ment b e in g  r e s id u a l  a d ju s t  th e  t o t a l  s u p p lie s  to  t o t a l ( c o r r e c t e d )  

demand. The feedb ack  ru n s  th ro u g h  th e  e n t i r e  n a t io n a l  economy, 

b e in g  n o t c o n s tr a in e d  to  th e  s e c to r  o f  in v es tm en t goods p rod uc-

t i o n .  I t  must be added t h a t  th e  s u p p lie s  o f  b u ild in g s , and con-

s t r u c t i o n  p r d je c t s  in f lu e n c e  th e  l e v e l s  o f in v es tm e n t a c t i v i t i e s  

i n  th e  h o u sin g  s e c t o r .  As th e y  со—d e te rm in e  th e  in v es tm en t l e v e l s



l n  MP a e o to r  t h e i r  d e c l in e  ( in o re a s e )  w i l l  be c o m p e tit iv e  w ith  

re g a rd  to  in v e s tm e n ts  i n  th e  p ro d u o tiv e  a e o to r .

The i n i t i a l  demand f o r  in v es tm en t o u t la y s  by i n d u s t r i e s  i s  

d e te rm in ed  i n  th e  model t a k in g  i n to  aooount th e  e x p e c ta t io n s  about 

th e  g ro s s  and n e t  o u tp u t demand. These re q u ire m e n ts  f o r  th e  i n -

vestm en t o u t la y s  a re  f u r t h e r  a d ju s te d  ao op rd in g  t o  th e  r u le s  

d e s c r ib e d  ab o v e . The t o t a l  a d ju s te d  re q u ire m e n ts  f o r  in v es tm e n t 

o u t la y s  In  UP s e c to r  g e n e ra te  th e  re q u ire m e n ts  f o r  m aohinery  and 

equipm ent and th u s  f o r  th e  p ro d u o tio n  o f  th e  e le o t ro - e n g in e e r in g  

I n d u s t r y .  The re q u ire m e n ts  f o r  b u i ld in g s  and o o n s tru o t io n  p r o je c t s  

a r e  r e s i d u a l .  They a g a in  ln f lu e n o e  th e  g ro s s  o u tp u t o f  th e  b u i ld -

in g  I n d u s t r y  and o o -d e te rm ln e  th e  t o t a l  re q u ire m e n ts  f o r  th e  

g ro s s  o u tp u t by i n d u s t r i e s .  As th e y  f u r t h e r  on o o -d e te rm ln e  th e  

re q u ire m e n ts  f o r  in v es tm e n t o u t la y s ,  th e  loop  i s  b e in g  c lo s e d . Ve 

have th u s  th e  feed b ack  o f  an a c c e l e r a to r  ty p e  which i s  however 

m o d ified  a c c o rd in g  to  th e  g e n e ra l  p o l lo le s  o f  a l l o c a t i o n  o f  th e  

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

The com ponents o f  th e  p ro d u c tio n  s e o to r  a re  h ig h ly  i n t e r -

dependen t ( s e e  P ig .  2 ) .  These feed b ack s  a re  r e a l i s e d  w ith  ap p ro -

p r i a t e  l a g s .  I f  we s t a r t  w ith  th e  f ix e d  o a p l t a l ,  ta k in g  i n to  a c -  

oount th e  h o u rs  w orked,and a r r i v e  -  u s in g  th e  p ro d u c tio n  fu n o tlo n

-  a t  n e t  and g ro s s  o u tp u t o f  s e p a r a te  i n d u s t r i e s ,  th e n  (w ith  one 

y e a r  l a g )  th e  s o a r o l t l e s  i n  s u p p l ie s  o f  th e  p ro d u o ts  o f  th e s e  i n -

d u s t r i e s  b e in g  in p u ts  i n  o th e r  I n d u s t r i e s  o r e a te  new c o n s t r a in t s  

c a p tu re d  by th e  p ro d u o tio n  f u n c t io n s .  I f  th e  lo o p  i s  c lo s e d  th e n  

we have a  feedbaok  c e l l e d  a  b o t t le n e c k  m u l t i p l i e r .  On th e  o th e r  

hand , th e  s o u rc e  o f  s h o r ta g e s  can be th e  Im port o o n s t r a ln t s .  They 

can  have a f a r  re a c h in g  im p a o t. I f  th e y  o ause  a  d e o lin e  In  o u tp u t 

and t h i s  d im in ish e s  e x p o r ts ,  th e n  g iv e n  th e  f o re ig n  t r a d e  p r io e s
•*

and ex p ec ted  b a la n c e  o f  t r a d e  -  th e  Im p o rts  a re  a f f e o te d  a g a in . 

T h is  feedb ack  w i l l  be c a l l e d  an im port b o t t le n e c k  m u l t i p l i e r .

The model c o n ta in s  a ls o  some m inor feed b ao k s l in k in g  p r i c e s .  

I t  h as  been  assumed t h a t  e x p o rt p r ic e s  to  th e  n o n - s o o ia l i s t  

c o u n tr ie s  depend on th e  p r o p e n s i ty  to  e x p o r t .  The ex p o rt p r io e s  

o f  com m odities s o ld  to  th e  s o c i a l i s t  c o u n tr ie s  a r e  assumed to  be 

a f f e c te d  by th e  dom estic  i n f l a t i o n a r y  p r e s s u r e s .  These p r io e  i n -

crem en ts c o -d e te rm in e  th e  e a rn in g s  from e x p o r ts  and th u s  im p o r ts .  

The im p o rts  may i n d i r e c t l y  in f lu e n c e  th e  e x p o r ts  and th u s  th e  

changes i n  e x p o rt p r io e s .



Th* i n t e r r e l a t i o n s h i p s  i n  th *  p ro o e sse s  o f  d l a t r l b u t io n  o f  

th e  NMP, 1 .* .  i n  th e  p rooeaa  o f  b a la n o ln g  o u tp u t and demand a re  

uhown I n  P ig .  3» Th* o u tp u t (au p p ly ) d e te rm in e s  employment, oo- 

d e te rm in e s  wages and p e rs o n a l incom es and th u a  In f lu e n c e s  th e  con- 

aumer demand. I t  a ls o  d * t* ra ln e a  th *  ln v ea tm en t o u tla y a  a n d ,th u s ,  

th *  a d ju s te d  re q u ire m e n ts  f o r  ln v ea tm en t goods. T h e re fo re , th e  

two m ain oomponenta o f  th e  f i n a l  demand a re  In f lu e n c e d  by t o t a l  

aupp ly  (b y  i n d u s t r i e s )  whioh doea n o t Im ply t h a t  th e y  must equal 
•ao h  o th e r .

P ig u re  4 ahowa r e l a t i o n s h ip s  i n  th e  m arke ts  o f  oonaumer goods 

and l l l u a t r a t e a  th e  I n f l a t i o n a r y  p ro o e a s . The s t a r t i n g  p o in t  i s  

th e  p ro d u o tio n . I t  d e te rm in e s  m arket a u p p lie a ,  r e t a i l  s a le s  and 

a u p p ll* a  o f  consum er goods d i r e c t l y  to  th e  oonsum er. T h is  i s  com-

p ared  w ith  th e  demand, whioh i a  de te rm in ed  by r e a l  Inoome and 

r e l a t i v e  p r io e s .  No assum p tion  h as  been  made so f a r  t h a t  th e  

p r lo e a  c l e a r  th e  m ark e ta . No feed b ack  o f  th e  m u l t i p l i e r  ty p e  i s  

to  be found In  th *  model beoause  we had o u t o f f  th e  p o s s i b i l i t i e s  

o f a d ju s t in g  th e  p ro d u o tio n  o f  th e  oonsumer goods to  th e  ohanges 
i n  th e  cons umor demand.

T here  i a  an  I n f l a t i o n a r y  ty p e  o f  feedb ack  i n  th e  m odel. The 

in o re a s e  o f  la b o u r  o o s ta  c h a ra c te r iz e d  by th e  r a t i o  o f  th e  wage 

b i l l  t o  th e  t o t a l  o u tp u t p roduces  p re s s u r e s  on th e  c o s ts  s id e  

tow ards an  ln o re a a e  o f  th e  p ro d a o e ra ' p r io e s .T h e  p ro d u c e rs ' p r ic e s  

th e n  d e te rm in e  th e  r e t a i l  p r i c e s .  A t th e  v e ry  end th e y  d e te rm in e  

th e  l i v i n g  o o e t In d e x . T h ia  a g a in  ln tro d u o e s  p r e s s u r e s  tow ards 

th e  wage ln c re a a e a .A s  th e  a v e rag e  wages a re  c o n s t i t u t i v e  e lem en ts 

o f  th e  wage b i l l  ( t h * l r  in c r e a s e  may b e , how ever, oom pensated by 

t h e  ln o re a a e  o f  p r o d u c t iv i ty  o f  l a b o u r ) ,  th u s  we hav* a  t y p ic a l  

i n f l a t i o n a r y  feed b ack  I n  th e  model* T h is  l a t e s t  i n t e r r e l a t i o n s h i p  

o o c u rre d  e s p e c i a l l y  s t r o n g ly  i n  th e  l a s t  3 y e a rs  d u r in g  th e  a o o la l  
u n r e s t .

8 . P in a l  rem arks

The model a tte m p ts  t o  o a p tu re  th e  l a t e s t  eoonomic d ev e lo p -

m ents c h a r a c t e r i s t i c  f o r  th e  P o l is h  economy, whioh may have more 

g e n e ra l  s ig n if ic a n c e .T h e y  a r e  c h a r a c te r iz e d  by an eoonomio c r i s i s  

o f  u n lqu*  d e p th  and te n d e n c ie s  to  re c o v e r  s lo w ly . The d e s c r ip t io n



o f  th e  above phenomena p roved  t o  be v e ry  u n c e r t a in ,  beoauee a l l  

th e  ohanges in tro d u c e d  i n  th e  model t o  d e a l  w ith  th e n  a r e  b a s i -  

o a l l y  d e te rm in ed  u e in g  o n ly  a  few o b s e rv a t io n s .  These a r e  th e  

o b s e rv a t io n s  o f  th e  l a s t  5 y e a rs  i f  we b e g in  w ith  1977* The model 

h a s  been  o r i g i n a l l y  e s tim a te d  u s in g  th e  l a s t  o b s e rv a t io n  f ro a  

1979* J u s t  now we t r y  t o  r e - e s t im a te  th e  model u s in g  th e  u p -d a te d  

in fo rm a tio n  f o r  1980-1981.Our e x p e rten o e  w ith  th e  s u p p ly -o r ie n te d  

model show s, how ever, t h a t  t h s  y e a r  1982 may be o f  a  d e c is iv e  

v a lu e  f o r  th e  e s t im a t io n  o f  p a ra m e te rs  f o r  th e  p e r io d  o f  th e  

c r i s i s  and f o r  th e  f u tu r e  p r o je c t io n s .  As we w ere n o t a b le  t o  i n -

c re a s e  th e  sam ple e l s e  f o r  th e  moment, th e n  in s te a d  o f  u s in g  more 

s t a t i s t i c a l  o b s e rv a t io n s  we were t r y in g  t o  p u t a s  muoh a s  ju d g e-

ment p o s s ib le  i n to  th e  model s p e o i f io a t lo n .  T h e re fo re , o u r  model 

i e  n o t p u re ly  eoonom etrio  beoauee th e  v a lu e s  o f  many p a ra m e te rs  

a r e  b ased  on e x tra n e o u s  in fo rm a t io n . I t  seem s, how ever, o b se rv in g  

th e  p r a o t io e  o f  th o s e  who a re  u t i l i s i n g  th e  m odels i n  d eve lop ed  

c o u n t r i e s ,  t h a t  th e  a p p l lo a t lo n  o f  a s  muoh a s  p o s s ib le  e x tra n e o u s  

in fo rm a tio n  h e lp s  t o  a r r i v e  a t  more a c c u ra te  p r e d ic t io n  and sim u-

l a t i o n  r e s u l t s .

A ppendix 1 

G en era l d e s c r ip t io n  o f  th e  model W-5

Humber o f  endogenous v a r i a b le s  «

■ number o f  e q u a tio n s  839

among them -  s to o h a s t io  408

-  i d e n t i t i e s  431

-  number o f  exogenous v a r i a b le s  141

D ata  u sed  f o r  e s t im a t io n !  1961-1979

M ethods o f  e s t im a t io n s  0L3 

B1 oolcs o f  e q u a tio n s  d i s t in g u is h e d !

1 . HOURS WORKED (H P), EMPLOYMENT (H ) , LABOUR PRODUCTIVITY, SHIFTS 

WORKED (WZ)

2 . IHVESTMEHT OUTLAYS, DEMAND ( J . . . D ) ,  CORRECTED ( J ) ,  SUPPLY 

( J . . . S S ) ,  DEFLATORS (P J )



3 . FIXED ASSETS -  GROSS CAPITAL FORMATION ( I ) ,  FIXED ASSETS (K ), 

ADJUSTMENTS ( D K . . . I ) ,  NET FIXED CAPITAL FORMATION (DK)

4 . CAPACITY OUTPUT -  GROSS (QK), NET (XK), UTILIZATION (WXK), 

POTENTIAL HOURS WORKED (H P ...K )

5 . GROSS OUTPUT (Q), NET OUTPUT (X) -  DEMAND, GROSS OUTPUT SUPPLY 

(Q S), DEFLATORS (PQ ), NET OUTPUT SUPPLY (X S), DEFLATORS (PX ), 

INDUSTRIAL SALES (QQS)

6 .  NATIONAL INCOME DISTRIBUTED (XG, XGS) DEFLATORS (PIG)

7 . WHOLESALE SALES* PROCUREMENT SALES (SSC) , MARKET SUPPLIES 

( S R . . .S ) ,  DOMESTIC AND IMPORTED; DEFLATORS (PSR); RETAIL SALES 

(CH), DEFLATORS (PCH), SUPPLIES TO THE HOUSEHOLDS ( C .. .S ) ;  CON-

SUMERS' DEMAND (C ) , DEFLATORS (PC)

8 .  INVENTORY INVESTMENT (DR) and STOCKS (R ) , DEFLATORS (PDR)

9 . FOREIGN TRADE» IMPORTS DEMAND (M .«.D ) .CORRECTED ( M) .DEFLATORS 

(PM )| EXPORTS ( E ) ,  DEFLATORS (P E ), BALANCE OP TRADE (SEM)

Ю . MONEY INCOMES AND EXPENDITURES OP HOUSEHOLDS AND NON-SOCIALI- 

2ED SECTOR{ MONEY INCOMES ( Y . . .P P ) ,  EXPENDITURES ( C . . .P P ) ,  

MONEY SUPPLY (BOPP)

11 . WAGES AND PERSONAL INCOMES AND SAVINGS -  AVERAGE WAGES (Z P ), 

WAGE BILLS (F P ) , PERSONAL INCOME (Y ), DEFLATORS (PY ), SAVINGS

-  STOCKS (O L), INCREASE (POL), FINANCIAL EXPENDITURE (SBY), 

INVESTMENT EXPENDITURE (JKMLP)

12. FINANCIAL ACCUMULATION -  PRIMARY FACTOR INCOMES (YU, V ), 

FINANCIAL ACCUMULATION (GROSS SURPLUS) (AF)

13. STATE BUDGET -  INCOME (B Y ), EXPENDITURE (BB)

U .  BALANCE OF PAYMENTS -  EXPORTS ( E . . , ) ,  IMPORTS ( M . . . ) ,  CAPITAL 

FLOWS AND DEBT (BD)

15. PRICES (P )  ( o th e r  th a n  ln d io a te d  I n  p re v io u s  b lo o k s)

j fo te i  F i r e t  l e t t e r s  o f  th e  r e e p e o tlv e  sym bols a r e  g iv e n .F o r  

P r io e s  two £цгшЪо1а a re  l n d io a te d ,  th e  f i r s t  P means p r io e .  L e t t e r  

D e t  th e  end o f  a  symbol I n d lo a te s  demand, l e t t e r  S -  su p p ly . 

L e t t e r  P s ta n d in g  a t  th e  end o f  a  symbol s ta n d s  f o r  v a lu a t io n  i n  

c u r r e n t  p r io e s .

• The d is a g g re g a t io n  l e v e l .

The b lo o k e  r e p r e s e n t in g  p rim ary  f a o to r s  o f  p ro d u o tio n ,p ro d u o -

t i o n  and i t s  a l l 00a t io n  a re  g rouped  a o o o rd ln g  to  th e  i n d u s t r i a l  

s u b d iv is io n  i n to  ( g e n e r a l ly  d en o ted  by H)

** a g r i c u l t u r e  (R)



-  f o r e s t r y  (L )

-  m in ing  and m an u fa c tu rin g  (Q)

among them t

-  f u e l  and power in d u s t r y  (QP)

-  m e ta l lu rg io ,  chem loal and m in e ra l in d u s t r y  (QM)

-  e le c tr o - e n g in e e r in g  in d u s t r y  (QE)

-  l i g h t  in d u s t r y  (QL)

-  food in d u s t r y  (OH)

-  b u i ld in g  in d u s t r y  (B)

-  t r a n s p o r t a t i o n  and oom m unioatlon (T )

-  t r a d e  (H )

-  o th e r s  (PO)

and i n  n o n -m a te r ia l  s e rv io e s  s e o to r i

-  h o u sin g  and communal s e r v ic e s  a r e  d i s t in g u is h e d  (KM).

The s p e o if io  g ro u p in g s  f o r  d i f f e r e n t  f i n a l  u a e ra  In c lu d e  

(d en o te d  by K )t

-  th e  consum ption -  o f  f o o d s tu f f s ,  a lo o h o llo  b e v e ra g e s , to b a c c o , 

t e x t i l e s  and a p p a re l ,  o th e r  n o n d u ra b le s , d u r a b le s ,  s e rv io e s

-  th e  in v es tm en t -  b u i ld in g s  end o o n s tru o t lo n  p r o je o te ,  m ach inery  

equ ipm ent, o th e r s

-  In v e n to ry  in o re a s e  -  i n  t r a d e  o h a n n e ls , o th e r s  f a b r ic a te d *  work 

i n  p r o g re s s ,  raw m a te r ia ls  and m a te r ia ls

-  fo re ig n  t r a d e  -  3IT0 c l a s s i f i c a t i o n  i s  u sed  to  d i s t i n g u i s h  a g r i -

c u l t u r a l  p ro d u o ta  and f o o d s tu f f s ,  o th e r  raw m a te r i a l s ,  f u e l  and 

en e rg y , m ach inery , equ ipm en t, o th e r s .

Appendix 2 

The l i s t  o f  sym bols u sed  t o  d e f in e

th e  v a r i a b le s  m entioned  i n  th e  p a p e r

AP -  f in a n c i a l  accu m u la tio n  o f  e n te r p r i s e s

APO* -  o th e r  n o n -m a te r ia l  e x p e n d itu re  o f  e n te r p r i s e s

С -  p e rs o n a l  consum ption

CH -  r e t a i l  s a l e s  I n  s o c ia l i z e d  t r a d e

СТА -  s a le s  I n  c a te r in g  t r a d e

Mt ” -  in v e n to ry  ohanges



В - •x p o r ta

ED mm t o t a l  « x p o rta

EHS* - t o t a l  w orld ex p o rt«

EN mm e x p o rta  to  n o n - e o o la l l s t  c o u n tr ie s

S3 - e x p o rte  to  a o o la l l a t  c o u n tr ie s

KKHS* - t o t a l  e x p o rta  o f  n o n - a o o la l la t  o o u n tr ie s

V - wage b i l l ,  a o o la l lz e d  s e o to r

H - h o u rs  worked

G* — ooneum ptlon o f  m a te r ia l  gooda, n o n -m a te r ia l  s e rv io e s  

a e o to r

I • In v estm en te  p u t I n to  o p e ra t io n  (g ro a a  o a p l t a l  fo rm a tio n )

J - ln v ea tm en t o u tla y a

JBUS - in v es tm en t o u t la y s ,  o o n a tru e tio n  p r o je o ta

JKM ln v ea tm en t o u t la y a ,  r e a l d e n t l a l  and communal c o n s tru c -

t io n

Jll - In v estm en t o u tla y a  I n  m a te r ia l  p ro d u o tio n  s e c to r

JMUS - ln v ea tm en t o u t la y a ,  m aohinery  and equipm ent

JN - lnvea tm en t o u t la y a ,  n o n -m a te r ia l  a e rv lo e a  a e o to r

JNET > n e t  In v es tm en t o u tla y a

К - f ix e d  a a a e ta ,  end o f  y e a r

LM* - u rb an  p o p u la tio n

M - Im porte

UD - t o t a l  Im p o rts

UN - im p o rte  from n o n - a o o la l la t  o o u n tr le a

MS - Im porte  from e o o la l l a t  o o u n tr le a

MSR1P* - t o t a l  Im porte  o f  СMBA c o u n tr ie s

M7 - im p o rts  o f  m achinery  and equipm ent

MQ mm Im p o rts  (u a e )  o f  raw m a te r i a le ,  a e m l-f ln la h e d  p ro d u c ta  

and energy

N - employment

0 - s a v in g s , a to o k  end o f  y e a r

PC - p r io e s  o f  oonsumer goo ds, In dex

PCH - r e t a i l  p r lo e a  In  e o o la l lz e d  t r a d e ,  In d ex

PCTA .« r e t a i l  p r io e s  I n  c a te r in g  t r a d e ,  in d ex

PEN* - ex p o rt p r lo e a  t o  n o n - s o o la l l a t  o o u n t r le a ,  d e f l a t o r .

PBS* - ex p o rt p r lo e a  to  s o o l a l l a t  o o u n tr le a ,  d e f l a t o r

PMN* - Im p o rts  from  n o n - a o o la l la t  o o u n t r le a ,  d e f l a to r

PMS* - Im p o rts  from s o o l a l l a t  o o u n tr le a ,  d e f l a t o r

PQ mm g ro s s  o u tp u t d e f l a t o r
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PSR > m arket s u p p lie s  o f  oonsumer goods, d e f l a t o r

PX - n e t m a te r ia l  p ro d u c t, d e f l a t o r

PY - d e f l a t o r  o f  p e rs o n a l lnoomes

Q - g ro ss  o u tp u t

QB - g ro ss  o u tp u t o f  b u i ld in g  in d u s t r y

QE g ro s s  o u tp u t o f  e le o t ro - e n g in e e r in g  In d u s try

R - in v e n to r ie s ,  end o f  y e a r

SO — d if f e r e n c e  betw een n a t io n a l  Inoome produoed and d i s -

t r i b u te d  and lo s s e s

SNEMP* - b a la n c e  o f  t r a d e  w ith  n o n - s o c i a l i s t  o o u n tr le s

SSEMP* - b a la n o e  o f  t ra f .e  w ith  s o o i a l l s t  c o u n tr ie s

SR - m arket s u p p lie s  o f  oonsum er goods

t m tim e
j * - t e c h n ic a l  p ro g re s s  ln d io a to r

wz - number o f  s h i f t s

WZBKS - c a p a c i ty  u t i l i z a t i o n  r a t e  i n  b u i ld in g  In d u s try

WXKKS - c a p a c i ty  u t i l i z a t i o n  r a t e

WXEKS — o a p a c i ty  u t i l i z a t i o n  r a t e  i n  e le o t ro - e n g in e e r in g  in d u -

s t r y

X - n e t  m a te r ia l  p ro d u c t (n e t o u tp u t)

XB n e t  o u tp u t o r ig in a t in g  i n  b u i ld in g  in d u s t r y

IE - n e t  o u tp u t o r ig in a t in g  i n  e le o t ro - e n g in e e r in g  in d u s t r y

XG - n a t io n a l  Inoome d i s t r i b u t e d

Y m» r e a l  p e rs o n a l lnoomes

Z *  mm av erag e  wages

N o tes:

*  -  d e n o te s  an exogenous v a r ia b le

D -  added a f t e r  th e  symbol d e n o te s  demand

H -  added a f t e r  th e  symbol i n d ic a te s  th e  b ran oh  o f  in d u s t r y

К -  added a f t e r  th e  symbol d e f in in g  f i n a l  u s e r s '  p u rc h a se s  l n d l -

c a te s  th e  p a r t l o u l a r  commodity group

E -  added a f t e r  th e  symbol d e f in in g  h o u rs  worked, employment and

o u tp u t -  d e n o te s  a  v a r i a b l e , t h e  v a lu e s  o f  whioh were a d ju s te d

t o  th e  f u l l  c a p a c i ty  u t i l i s a t i o n  l e v e l  

P -  added a f t e r  th e  symbol i n d ic a te s  t h a t  th e  v a r i a b le  h as  been 

e x p re sse d  i n  o u r re n t  p r io e s ,  o th e rw ise  -  i n  c o n s ta n t  p r io e s  

S -  added a f t e r  th e  eynbol d e n o te s  su p p ly

U -  added b e fo re  th e  symbol d e n o te s  a  dummy v a r i a b le .  V a r ia b le s



shown I n  o l r o l e s  a re  exogenous. I l l  v a r i a b le s  in d lo a t in g  

v a lu e s  a r e  e x p re sse d  I n  b i l l i o n s  o f  s ł o t y s .  C o n stan t p r ic e s  

o f  J a n u a ry  1 , 1977 were u s e d .

Appendix 3

T y p ic a l s p e c l f lo a t lo n  o f  e q u a tio n s  i n  th e  s im u la t io n  v e rs io n

o f  th e  W-5 model

Demand Supply

1 . Employment (Ж ), h o u rs  worked (H )t

IH - ae ♦ a1XH * UND + a ^  IHS/NH )_.,■► NH - bQ + b1XHS * UNS +

+ ajDHS + bgdHS/UH)^ + b^DNS

HH -  o0 + c^NH + CgMQH*̂  NS exogenous, UNS ■ 1 -  UND

2 . In v es tm en t o u t la y s  ( J ) t  

JlfflD -  a Q ♦ a 1JMHD_1 ♦ a 2XH + a^ JIIH  JNET -  XOS -  CIO -  0 -  DR

JUD -  JMHD, JKM -  oQ + C1JKM_1 + J  •  b 0 + b^ JNET, JU -  J  -  JN 

H

♦ OgDJBUSS ♦ c^LM JMH -  f 0 ♦ f^JM /JM D)

JN ■ d j  + djJKU, JD •  JMD + JN JBUSS ■ g^ + g-jQBS

JNETD ■ e_ + e . JD JHUSS * J  •  JBUSS
o 1

3* F ix ed  a s s e t s  (K )( g ro s s  c a p i t a l  fo rm a tio n  ( I ) ,  

c o r r e c t io n s  ( D K . . . I ) t

KH -  KH_1 + IH -  5KH-1 +

+ DKHI

T

IH - b0 ♦ b, £  *1Л -1 + 

1-0
+ b2UIH 

DKHI * o0 + 0,1В + OgUDK



4 . C a p a c ity  o u tp u t ( I . . . K ) i

IfflS -  aQ + a 1 NH lin  XHK -  bQ +

+ t^lnCKH * WZH®“ ) +

+ (1 -  b.,) [ l n  HH3 +

+ lniW ZH ^/W ZH)] + b .,t ♦

+ b 3ln  M7 •.

VZHKS -  XHS/XHK

5 . Grofls o u tp u t (Q) and n e t  o u tp u t (X ) t

QH ■ a 0 + 8 ,0 1  + agCK + a^IK + a^BH l n  XHS -  b0 + b.,ln(KH * WZH)+

+ (1 -  b ^ l i  

+ b 3l n  M7 +

•h e re  i L * H + (1 -  b j ) l n  HH + b j t  +

* ч ч г  ■ ( f  i m k ,.,

XH ■ oQ + o ^ H  + •2 » ! i  QH3 -  d0 + d1XH3 + dgVQ^i

QHP -  QH3 *  PQH

IHP -  PHP + APHP + AFOHP

6 . N et m a te r ia l  p ro d u ct (X ) and n a t io n a l  Inoome 

d i s t r i b u t e d  (XG)i

X ■ £ x h ,  XQ -  CX + 0 + JHETD + DH XS » T  XHS XGS -  IS  -  SO 

H H

SGD -  I  -  IG SG ■ bQ + b t IS  + bg(BD -  MD)

I P  -  ^ I H P  XP -  ľ  lHP

H H

N o tic e !  MQ* and i ( j p ) *  j *  U, 
p p .  1 1 1 -1 1 2

cure e x p la in e d  i n  th e  t e x t ,

7 . S a le«  -  w h o le sa le  (SR) ,  r e t a i l  (CH),  

p e rs o n a l oonsum ptlon (C)s

CKD -  a Q + a 1CKD_1 + e^C + a 3PCK/PY SRHP -  SRH *  PSRH



CX -  2 ľ /CKD C**oePt  s e r v ic e s )  SRH •  b0 + b.,QHS + b 2(EH-MH)

CKP -  CKD »  PCK CHK -  oo + ^  c 1HSRH

H
CHKP -  CHK ♦  PCHK

CKS -  d0 + d^CHK + d2CTAK

CIS » ]T\cKS (e x c lu d in g  s e rv l -  

eea)CXC -  CXS + UCX

a .  In v e n to ry  in v es tm en t (DR) and s to c k s  (R)«

RK -  a© + a,CKD ♦ a2RK_1 ♦ a^QHS DRK -  RK -  RKe1 DR -  2 ľ /DRK

(q u as i b a la n c e )  K

DRH -  bQ + b^DQHS + b 2RH_1 RH « RH.., + DRH DRHP -

-  DRH * PDRH

9 . F o re ig n  t r a d e  -  e x p o rta  ( E ) j

EH -  a 0 + a^EHS + agPEHS + a ^ Q ^

ED -  ^ E H  EHP -  EH « PEH

EN -  oo + o,,EKNS + c 2(PEN/PEKNS) +

ENP -  EN * PEN 

ES ■ ED -  EN ESP « E S  * PES

Im p o rts  ( U) t

MHD -  a0 + a^QHS + a2JK + a 3CK + MS -  bQ + b.,ES + b2(ES_., -  

+ a 4(PMH/PQH) -  MSe1 )

MDD -  1025 MSP «M S *  PMS SSEMP -  ESP-

H -  MSP

MSD -  oo + 0 ,1 3  + .o 2(PMS/PX) + MNP -  ENP -  SNEMP UN .

+ o 3MSD_1 + ĉ DMN -  MNP/PMN

MND -  MDD -  MSD UP « MSP + MNP MD -  MS + MN

MH ■ MHD * ( MD/MDD)



10. Money lnoomes ( Y . . . )  and e x p e n d itu re  ( 0 . , . )  o f  

h o useho ld s and p r iv a te  s e o to r  (d o u b le  PP a t  th e  

end o f  th e  sym bol)i

YKPP ■ aQ ł  a ,  YKP + a?UYKP » CKPP -  b Q + b.,CKP

YPP -  2 " теРР CPP ■ ^  CKPP

к К
11. A verage wages ( Z ) ,  wage b i l l  ( P ) ,  p e rs o n a l  inoome (Y ),

sa v in g  (DO)i

ZHP -  a0 + а^ХНЗ/ЫН) + agPY + PHP -  ZHP *  HH PP •  T̂F H P
Д

+ a 3UZHP

YP -  b0 + b,FP + b2f(PP ) + b 3UYP Y -  YP/PY DOP -  YP -  СISP

( o th e r  e x p e n d itu re s )

12. F in a n o la l  accu m u la tio n  ( g ro s s  s u rp lu s )  o f  

e n te r p r i s e s  (A F)t

AFHP -  a Q + a i QHP + a 2UAPH AFP •  2ľ/APHP

К

13. S t a te  budget -  income (BY) and e x p e n d itu re  (BB)t 

BYHP -  aQ + a , ! ^  + BgUBYH BBKP -  b 0 + bjQHP + bgGP

1 4 . P r ic e s  (P )«

m

PQH -  ( a 0 + a^MH + a 3PQ J.)+  PIH -  IHP/IH P I  -  I P / I

> 2
J*H

+ IHP/QH

PSRH -  b0 + ^PQH PCHK -  k0 + 2 /Ci h PQH +

+ kgUPCH H

PCK -  c 0 + o,PCHK + OgPCTA PY -  do + d.,PCI

PCI •  CIP/CX

PJBDS » e0 + e 1PQB PJMUS -  f ft + ^РМ 7 ♦ fgPQB

PJH « gQ + gjPJBUS + g2 PJMUS t  PJ «. J P /J

♦ g30PJH



РВН « h0 + h1PEH3 + hgBH/XS ÍB3 - i0 + ijPES^ ♦ igPX +

+ i^ES/MSRWP)

PE5 •  j Q + ^PEHS + 32(EN/XS)

R efe ren ces

C z e r w i ń s k i  Z. ,  W e l f e  W., 1982, Maoroeconomio 

M odelling  B ased on Boonom etrlo and S im u la tio n  Models f o r  th e  

P o l is h  Boonomy, C h a p te r  11 , { in» J Advances in  E oon om etrlcs , ed . 

W. H i l d e n b r a n d ,  Cambridge U n iv e r s i ty  P ress*

C z y ż e w s k i  B, ,  D } b  e к 1 W, , W e l f e  W., 1976, 

Dynamic S im u la tio n s  Based on R ev ised  W-1 Model and th e  Model W-3, 

th e  P o l is h  Boonomy, P r .  IE1S UŁ, n o . 26 .

J u e z o z a k  W , , W e l f e  W., 1986, F o re o a s ts  o f  th e  

P o l is h  Economy 1983-1985 B ased on th e  W3S79 M odel. P ap er p re s e n te d  

a t  th e  IX C onference  "Problem s o f  B u ild in g  and E s tim a tio n  o f  L arge 

Boonom etrlo M odele", Łódź, p u b lis h e d  i n  t h i s  volum e.

K a l e o k l  M», 1963, Z arys t e o r i i  w z ro s tu  g o sp o d ark i so -

c j a l i s t y c z n e j  (On th e  Theory o f  Growth o f  th e  S o o l a l l s t  Economy), 

PWN, Warszawa.

K l e i n  Ł . R .,  1982, Wykłady z e k o n o m e trlK L e o tu re e  on Eoo- 

n o m e tr ic s ) ,  PVJE, Warszawa, C h ap te r 2 , Modele g o sp o d a rk i s o c j a l i -

s ty c z n e j  (M odels o f  th e  S o o l a l l s t  Eoonomy) by W. W elfe.

K o r  n  a  i  J . ,  1980, Economios o f  S h o r ta g e , H orth  H o l la n d , ' 

Amsterdam.

L u b e r a  M. ,  P o t a r g o w i o z  M. ,  W e l f e  W., 1986, 

M u l t ip l i e r s  A n a ly s is  B ased on th e  W3S79 M odel. P ap er p re s e n te d  a t  

th e  IX C onference  "Problem s o f  B u ild in g  and E s tim a tio n  o f  L arge 

E conom etric  M odels", L<5di, p u b lis h e d  i n  t h i s  volum e.

W e 1 f  •  W ., 1973, A Medium-Term Eoonom etrio  Model o f  th e  

P o l is h  Economy. P r .  IE iS  UŁ, n o . 8 .

W e l f e  W., 1976, The U nbalanced E oonom etrio  Maoromodele 

E x em p lified  by th e  Model W-1, [ in * ] J .  Ł o é ,  M. Ł о 6 (ed s)*  Com-

p u tin g  E q u i l i b r i a  How and Why, H orth  H o llan d , Amsterdam, PWN, War-

szaw a.

W e l f e  W ., 1978, D l s e q u i l ib r i a  i n  E oonom etrio  Maoromodele 

o f  C e n t r a l ly  P lanned  Econom ies. P ro c ee d in g s  o f  th e  C o lloque  S t ru c -

tu r e s  Economiques e t  E cp n o m étrie , Lyon.



W e l f e  W., 1980, E konom etriÖ esk lje  m odeli v p ro o e a e ie  p la -  

n i r o v a n i ja  narodnogo k h o z ja js tv a  PNR ( l n  R u s s ia n ) . (E oonom etrio  

Models l n  th e  P ro c ess  o f  P la n n in g  o f th e  N a tio n a l Economy), P r .  

IE IS  UŁ, n o . 34,

W e 1 f  e W., 1981, M odels o f  th e  S o o l a l l s t  Eoonomy, IHS 

J o u r n a l ,  v o l .  5 , P h y slo a  V e r la g , W ien.

W e 1 f  e W . , ( e d . ) ,  1982, Modele p opy tu  konsumpoyjnego 1 rów-

nowagi rynkowej (M odels o f  Consumer Demand and M arket E q u ilib riu m ), 

v o l .  3 o f  Ekonom etryczne m odele rynku -  a n a l iz a  prognozy -  s y -  

m u la o ja . PWE, Warszawa 1982.

W ładysław W elfe

MODEL GOSPODARKI POLSKI W-5l 
OGÓLNE ZAŁOŻENIA I  PIERWSZE REZULTATY EMPIRYCZNE

Model g o sp o d a rk i P o ls k i  W-5 s łu ż y ć  ma jak o  n a rz ę d z ie  a n a l iz y  
p o lsk ie g o  k ry z y su , ź ró d e ł  jeg o  p o w sta n ia , zw iązanej z nim n ieró w -
nowagi o raz  s c e n a r iu s z y  odpow iadających  a lternatyw nym  drogom wy-
c h o d zen ia  z kryzysu* S tanow i on w I s t o o i e  zn ao zn ie  rozbudow aną, 
podażowo zo rien to w an ą  w e rs ję  m odelu W-3. W s z o z e g ó ln o śc i rozbudo-
wane z o s ta ły  zn a cz n ie  fu n k c je  p ro d u k o jl  o ra z  rów nania  o p is u ją c e  
przepracow ane roboozogodziny  i  dostaw y d ó b r konsurapoyjnych; o k re -
ś lo n e  z o s ta ły  ponad to  z d o ln o ś c i  p rodukoy jne  o ra z  s to p ie ń  io h  wy-
k o r z y s ta n ia .

W m odelu W-5 p o d ję to  ta k ż e  p róbe budowy system u równań o p isu -
ją c y c h  popyt f in a ln y  1 p o ś re d n i ,  w sposób  z b liż o n y  do u j ę c i a  za -
stosow anego w c z e śn ie j w popytowo zo rien tow anych  w e rs ja c h  m odelu 
W-3. D z ię k i temu uzyskano m ożliw ośd b a d an ia  nierów now agi n a  po-
z iom ie producentów  o raz  g osp odarstw  domowyoh (konsum pcji indyw i-
d u a ln e j ) .

Nowymi cecham i modelu j e s t i
-  jaw ne w prowadzenie p r io ry te tó w  o e n tra ln e g o  p l a n i s ty  d o ty -

czący ch  r e l a c j i  k o n su m p c ja -ln w e s ty c je , zmian a lo k a c j i  nakładów  
in w e s ty c y jn y ch  o raz  a l te rn a ty w  d la  b i la n s u  p ła tn ic z e g o ,

-  w łą c ze n ie  do podmodelu s e k to r a  finansow ego równań o p isu -
ją c y c h  wpływy i  w ydatk i b u d że tu  p ań stw a, f in an so w an ie  nakładów  
in w esty cy jn y ch  i  główne elem enty  b i la n s u  p ła tn ic z e g o .

Model W-5 zaw iera  ok . 840 rów nań, szacow any b y ł  na  danyoh 
obejm ujących  l a t a  1961-1979 p rz y  u ż y c iu  k la a y o z n e j MNK»


