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MULTIPLIERS ANALYSIS 

BASED ON THE W3S79 MODEL

S inoe 1971 in  th e  I n s t i t u t e  o f E conom etrics and S t a t i s t i c s ,  

U n iv e rs i ty  o f  Łódź oon tinuous r e s e a rc h  on m od ellin g  th e  n a t io n a l  

economy has been c a r r ie d  o u t .  The W3S79 luodel i s  a subsequen t 

su p p ly  v e rs io n  o f  th e  W-3 medium-term model o f  th e  P o lis h  economy. 

T his v e rs io n  has been  c o n s tru c te d  m ain ly  to  r e f l e o t  th e  phenomena 

accompanying th e  economic o r i s l s  o f th e  l a t e  s e v e n tie s  and th e  

e ig h t i e s .  The model o o n s is t s  o f 353 e q u a tio n s , w ith  153 o f them 

b e in g  o to o h a s tio  and 200 i d e n t i t i e s .

The fo llo w in g  b lo o k s can bo d is t in g u is h e d  in  th e  model th o se  

d e s c r ib in g  in v e s tm e n ts ,o a p i ta l  fo rm a tio n  and f ix e d  o n s e ts ,  la b o u r  

su p p ly , employment end w orking tim e in  in d u s t r y ,  n e t and g ro ss  

o u tp u t, m arket s u p p lie s  and consum ption , In v e n to ry  in v e s tm e n ts , 

e x p o rts  and im p o rte , wages and p e rso n a l incom e, f in a n o ia l  ac -

cum ula tion  and p r io e s .  I n t e r r e l a t io n s h ip s  betw een b lo ck s  o f  th e  

model a re  p re s e n te d  i n  P ig . 1 . The le v e l  o f  a g g re g a tio n  i s  th e  

same a s  th a t  in tro d u c e d  in  th e  e a r l i e r  v e rs io n s  o f th e  W-3 m odel1, 

namely th e  n a t io n a l  economy la  d iv id e d  in to  th e  m a te r ia l  p ro d u o t-  

s e c to r  in c lu d in g  in d u s t r y ,  c o n s tr u c t io n ,  a g r i c u l t u r e ,  f o r e s t r y ,  

t r a d e  and t r a n s p o r t ,  and n o n -m a te r ia l  s e rv io e s  s e c to r  (h o u sin g  

and communal s e r v io e s ) .

^ L e c tu r e r s ,  I n s t i t u t e  o f  Eoonom etrios and S t a t i s t i c s .  U n iv er-
s i t y  o f  Łódź.

* * P ro f»■ D r . ,  Head, I n s t i t u t e  o f 'Eoonom&trios and S t a t i s t i c s ,  
U n iv e rs i ty  o f Łódź.

1 C f. C z y ż e w s k i ,  D ę b s k i ,  W e l f e  1976* W e 1 -  
f  e 1973; W e l f e  1975.
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P ig .  1 . Scheme o f  i n t e r r e l a t i o n s h i p s  among b lo c k s  o f  th e  model W3S79
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In d u s try  i s  d iv id e d  in to  6 groups o f  branches«  Investm en t 

o u t la y s ,  consum ption goods and im p o rts  and e x p o rts  a re  d iv id e d  

in to  3 -9 -5  g ro u p s, r e s p e c t iv e ly .  V a ria b le s  a re  g iv en  in  o o n s ta n t 

p r ic e s  o f  1 s t  Ja n u ary  1977, and i n  c u r r e n t  p r i c e s .

S t r u c tu r a l  p a ram ete rs  and th o se  o f  s to o h a s t lo  s t r u c tu r e  o f 

th e  model have been e s tim a te d  u s in g  th e  o rd in a ry  l e a s t  sq u a re s  

method on th e  b a s is  o f  annual s t a t i s t i c a l  d a ta  f o r  th e  y e a rs  1961- 

-1979 « C om putations were made on an ODRA 1305 com puter u s in g  th e  

program  # Effl 93.

1 . D e s c r ip t io n  o f  th e  W3S79 Model

T h is  i s  a  c o n s i s t e n t ly  s u p p ly -o r ie n te d  m odel. The e x is t in g  

p ro d u c tio n  c a p a c i t i e s  g iv en  in p u t c o n s t r a in t s  de te rm in e  th e  volume 

o f  o u tp u t,  i . e .  th e  o r ig in a te d  and d i s t r ib u t e d  n e t  and g ro o 3 

m a te r ia l  p ro d u c t. I t  c o n ta in s ,  how ever, th e  most im p o rta n t fe e d -

back d e f in in g  a  lo n g -te rm  s u p p ly - ty p e  a c c e l e r a to r .  The feedback  

i s  ex p re sse d  by th e  f a c t  t h a t  th e  p ro d u c tio n  o f  In v estm en t goods 

d e te rm in es  in v es tm en t o u t la y s ,  and i n  t u r n ,  tak in g »  in to  aooount 

l a g  d i s t r i b u t i o n  -  c a p i t a l  fo rm a tio n , f ix e d  a s s e t s  and p ro d u c tio n  

c a p a c i t i e s  a re  d e te rm in e d . The i n te r r e l a t i o n s h i p s  betw een in v e s t -

ment o u t la y s  and p ro d u c tio n  a re  p re s e n te d  in  a scheme o f  i n v e s t -

ment and p ro d u o tlo n  s e c to r s  ( P ig .  2 )4 .

The above feedback  i s  s tre n g th e n e d  by a d d i t io n a l  s im u ltan eo u s  

r e l a t i o n s h ip  in v o lv in g  th e  f o re ig n  t r a d e .  Namely, th e  p ro d u c tio n  

d e te rm in e s  e x p o rts  which in  tu r n  d e te rm in e  im p o r ts , in c lu d in g  

m ach inery  and equ ipm ent, and th u s  le a d  to  th e  in c r e a s e  o f  produc-

t i o n  c a p a c i t i e s .

F in a l ly ,  th e  model a tte m p ts  to  p re s e n t  th e  feed b ack  o p e ra t in g  

th ro u g h  p ro d u c tio n  fu n o tio n s  b o t t le - n e c k s  in  th e  p ro d u c tio n  

p ro o e ss  because  o f  c o n s t r a in t s  in  im p orte  o f  raw m a te r i a l s ,  sem i- 

- f i n i s h e d  p ro d u c ts  caused  by e x p o rt l im i t a t i o n s  dep end ing , among

2
These d a ta  a re  in c lu d e d  i n  th e  d a ta  bank o f  »W-3-SKA-79«

.„ k e y  r e s u l t  from  th e  r e s e a rc h  work o f th e  group d i r e c te d  by 
D r. W. Ju sz c z a k . J

The a u th o r  o f  a l l  com puter program s u sed  i n  th e  p re s e n te d  
c a lc u la t io n s ,  i f  n o t  s t a t e d  o th e rw is e , i s  D r. J .  B . Q ajda.

4 C f. a ls o  * ig .  1 .



o th e r s ,  on th e  d e o lin in g  p ro d u c tio n  le v e ls *  I t  i s  n o t a b le ,  

how ever, to  e x p la in  th e  economio c r i s i s  a s  th e  t o t a l  im pact o f 

im port o o n o tra in ta  on th e  u n d e r u t i l i s a t i o n  o f  o a p a o i t ie s  haa n o t 

been o ap tu re d  th ro u g h  th e  p ro d u o tio n  fu n c t io n s  ( i t  ooourred  in  

th e  p e r io d  1980-1982 n o t oovered  by th e  sam ple p e r io d ) .

The in v es tm en t o u tla y a  ( f o r  b u i ld in g s  and c o n s tr u c t io n  JBUS, 

m achinery  and equipm ent -  JMUS and o th e r  -  JPRS) a re  th e  fu n c t io n  

o f  g ro s s  o u tp u t o f  c o n s tr u c t io n  in d u s t r y  -  QB, e l e c t r o - e n g in e e r -  

Ing  in d u s t r y  -  QQE, and im p o rts  o f  m achinery  and equipm ent -  M7. 

The a l l o c a t io n  o f  invea traen t o u t la y s  among th e  d i s t in g u is h e d  in -

d u s t r i e s  (b ra n o h e s)  depends on p red e te rm in ed  o o e f f lo ie n ts  -  b e in g  

in s tru m e n ts  o f  th e  in v es tm en t p o l lo y 5 .

-  J t / J  • J ,  (1 )

where» J  -  JBUS + JMUS ♦ JPRS, i  ■ M, H, Q, Bf T , R, L , H.

The in v es tm e n ts  p u t i n to  o p e ra t io n  IK^ have been  de te rm ined  

assum ing Almon la g  d i s t r i b u t i o n  o f  in v es tm en t o u t la y s ,  a o co rd in g  
to  th e  g e n e ra l fo rm ula!

ml

1Ki  “ wi j j i , - j ) »  c*>
J -o

where* m  ̂ -  th e  le n g th  o f  In v estm en t o y o le .

The g ro s s  v a lu e  o f  f ix e d  a s s e t s  has been  d e te rm in ed  u s in g  

th re e  system s o f  e q u a tio n s  g e n e ra t in g  so ra p p in g s  o f  f ix e d  a s s e t s  

(KD1 ) ,  th e  s to c k s  o f  f ix e d  a s s e t s  a t  th e  end o f  th e  p e r io d  ( K^K ) 

and th e  average  s to o k  o f  f ix e d  a s s e t s  (K ^ ) , r e s p e c t iv e ly

Ш»! -  f ( IK i t

* K ^ ,  + IK± — KD^,  ̂j j

.  (K ^K ^ + K jK )/2 .

« « Л ; 1 " А 9 Л  “ľ “ ? ? 1 °£  “  la d u s t r y  i b r a n c h ) .  C f . A ppendix Í  
in c lu d in g  th e  d e s c r ip t io n  o f  sym bols o f  th e  v a r i a b le s .



Flg. 2 . Scheme of investment and ne t production sec to r

— exogenous variable

I — endogenous . stochastic  equation

^  У ~ endogenous variable - id e n tity

-  endogenous - other sec to rs





L abour su p p ly  o u ts id e  p r iv a t*  a g r i c u l t u r e  NANSR haá been 

assumed exogenous. The s e c t o r a l  (b ra n o h ) a t r u o tu r e  o f  employment 

i s  d e te rm in ed  by th e  a u to r e g r e s s iv e  p ro c e s s  and r e l a t i v e  w ages. 

I t  sh o u ld  be n o te d  t h a t  -  ex cep t f o r  wages i n  a g r i o u l tu r e ,  f o r e -

s t r y  and n o n -m a te r ia l  s e c t o r  -  a v e ra g e  wages a r e  exogenous.

M an-hours worked I n  p a r t i c u l a r  b ran c h e s  o f  I n d u s t r y  (HPQ.) 

depend on th e  l e v e l  o f  employment I n  a  g iv e n  b ran o h  (N O Q ^. Chan-  

вое In  an a v e ra g e  w orking week o r  day l e n g th  a re  in tro d u o e d  in  

th e  form  o f  p a ra m e te r  changes (among o th e r s ,  o f  th e  i n t e r c e p t ) ,  

by in tr o d u c in g  a p p ro p r ia te  dummy v a r i a b l e s .

Het o u tp u t d ep en d s, f i r s t  o f  a l l ,  on th e  p rim ary  f a c t o r s  

in p u ts ,  i . e .  f ix e d  a s s e t s ,  employment (o r  w orking  tim e) d e te rm in -

in g  th e  o a p a o ity  o u tp u t .  B e s id e s , in  I n d u s t r y  th e  f a c t o r s  d e t e r -

m ining th e  u t i l i z a t i o n  o f  p ro d u o tio n  c a p a c i t i e s ,  suoh as  th e  

number o f  s h i f t s  worked and im p o rts  volume ( f o r  c o n s t r a in t s  o f 

raw m a te r i a l s )  were u s e d .T h u s ,th e  p ro d u o tio n  f u n c t io n s  e x p la in in g  

n e t  o u tp u t ( a t  c o n s ta n t  p r i c e s )  i n  I n d u s t r i a l  b ran c h e s  (XQ,) have 

th e  fo rm . 1

^ d i f f e r e n t  a p p ro ach  was u sed  i n  r e l a t i o n  to  a g r i o u l tu r e ,  

*e i n  th e  f i r s t  s ta g e  th e  g ro s s  p ro d u o tio n  was ex p la in ed «

-  p la n t  p ro d u o tlo n t

XQl  -  f(KQi t  WZNQ1# HPQ1# Mk ) ,  

w h ile  in  c o n s t r u c t io n ,  t r a d e ,  t r a n s p o r t  and f o r e s t r y !

(4 )

-  f(K i t  Ы^, XQ) (5 )

QRR -  f  (KR, SS, IOWA), (6)

-  an im al p ro d u c tio n !

QHZ -  fCQRR, MQR, PQHZ/PQRR, IOWA) (7 )

-  o th e r  p ro d u c tio n !

QRO -  f  (QRR + QRZ.KR)



and l n  th e  aeoond s ta g e  -  th e  n e t  o u tp u t (ZR ) u  a  d i f f e r e n c e  
betw een g ro s s  p ro d u c tio n  and m a te r ia l  I n p u ts i

IR  -  QR -  f(IOWA, QQF, QQM), ( 9)

w heret QR -  QRR + QRZ + QRO.

The g ro s s  p ro d u c tio n  and Im p o rts  ( i n  th e  o&se o f  f u e l  and 

power I n d u s t r y  a ls o  e x p o r t s ) o f  a  g iv e n  In d u s t r y  d e te rm in e  th e  

l e v e l  o f  m arket s u p p l ie s  o f  r e s p e c t iv e  consum ers ' goods whloh In  

t u r n ,  a f f e c t  th e  l e v e l  o f  p e rs o n a l  consum ption . P o s s ib le  changes 

I n  th e  volume o f  s u p p l ie s  o r  consum ption  can be In tro d u c e d  by 

ohang lng  r e s p e c t iv e  c o e f f i c i e n t s  o f  p ro d u c tio n  a l l o o a t l o n ( j o i n t l y  

w ith  aym m etrio changes i n  a l l o c a t i o n  c o e f f io l e n t s  f o r  o th e r  f i n a l  
r e c i p i e n t s ) .

The s e c t o r  o o v e rln g  wages and p e rs o n a l  Income in c lu d e s ,  among 
o th e r s ,  th e  e q u a tio n s  d e s c r ib in g

-  incom es from employment a s  a  f u n c t io n  o f  wage b i l l

YPRP .  f(PU SP), (10)

where i FUSP -  £  FUSjP and PUSjP -  ZUS±P *  NUS^

i . e .  wage b i l l  i s  o b ta in e d  by m u lt ip ly in g  employment by m o stly
exogenous w agest

-  incom es from a g r i c u l t u r a l  a c t i v i t i e s  -  as  a  fu n c t io n  o f  n e t 

a g r i c u l t u r a l  o u tp u t and procurem ent p r ic e s  o f  a g r i c u l t u r a l  p ro -
d u c ts  t

тар  -  f ( x a ,  p i r s ) ,  o d

-  incom es i n  n o n - s o c ia l lz e d  s e c t o r  (e x c lu d in g  a g r i c u l t u r e ) !

Ш Р  » f(Y PRP), (12)

-  o th e r  incom es!

YPOP » f(Y PRP), ( 13)

-  t o t a l  incom es!

YP -  YRP + YPRP + YINP + YPOP. ( 14)

Wage c o s ts  and m a te r ia l  in p u t ( in c lu d in g  Im port p r ic e s )  

d e te rm in e  p ro d u c e r s ' p r i c e s ,  i . e .  d e f l a to r s  o f  I n d u s t r i a l  p roduc-

t i o n .  T hese, i n  t u r n ,  d e te rm in e  r e t a i l  p r ic e s  and p r ic e s  f o r  

in v es tm e n t g oods. Thus, i t  i s  p o s s ib le  to  e x p re s s  i n  c u r r e n t



p r io e s  a lm ost a l l  commodity f lo w s i n  th e  p ro d u o tio n  and d i s t r i b u -

t i o n  p r o c e s s .  The i n f l a t i o n a r y  feedbaok  was n o t e z p l i o i t l y  i n -

way. They s a t i s f y  th e  assu m p tio n  t h a t  e x p o r ts  a r e  d e te rm in ed  by 

dom eatio  p ro d u o tio n  o a p a o i t ie s  and s t im u la te d  by aooum ulated 

f o re ig n  deb t*  E x p o r ts ,o n  th e  o th e r  hand , a re  th e  m ain d e te rm in a n t 

o f  t o t a l  im p o r ts .  F ig u re  3 p r e s e n ts  a  d e ta i l e d  soheme o f  f o re ig n

where* к -  symbol o f  a  group o f  com m odities» к ■ 1 , 24» 3 , 7 ,PO.

E x p o rts  a t  o u r re n t  p r io e s  a r e  o b ta in e d ,b y  m u lt ip ly in g  e x p o r ts  

volum es by p re d e te rm in e d  e x p o rt p r io e s .  T o ta l  e x p o r ts  a t  c u r r e n t  

p r ic e s  (b e in g  th e  sum o f  e x p o r ts  t o  s o o i a l i s t  and n o n - s o o ia l i s t  

c o u n tr i e s )  d e te rm in e  J o in t l y  w ith  th e  assum ed f o r e ig n  t r a d e  b a la n -

ce  -  t o t a l  v a lu e  o f  im ports»

where» EP •  ESP + ENP, ENP -  EH ♦  PEN, ESP •  ES *  PES, ES a  ED -

-  EH, ED -  E1 + E24 + E3 + E7 + EPO.

Im port v o lu m e s ,to ta l  and by g roup s o f  oom m odltles, a re  d e t e r -

m ined from  th e  i d e n t i t i e s »

Exogenous v a r i a b le s  a r e  e x p o rt d e f l a t o r s  (РВк , PEN, PES) and 

im p ort d e f l a to r s  (PUD), cum ulated  t o t a l  f o r e ig n  t r a d e  b a la n c e  

(SEMP) and t r a d e  b a la n c e  w ith  n o n - s o c i a l i s t  c o u n tr ie s  (SHEMF) and 

im p ort a l l o c a t i o n  c o e f f i c i e n t s  (M^/MD). Thus th e  p o l lo y  i n s t r u -

m ents a llo w  f o r  b o th  ohanges i n  t o t a l  im p ort (b y  means o f  chang-

in g  fo re ig n  d e b t)  and i t s  c o m p o s itio n .

e lu d e d  i n  t h i s  v e r s io n ,  a s  wages a re  exogenoue.

F o re ig n  t r a d e  e q u a tio n s  have been  c o n s tru c te d  i n  a  s p e c ia l

t r a d e  s e o to r .  T h is  s e o to r  c o n ta in s  6 e to o h a e t lo  e q u a tio n s  ex-

p la in in g  e x p o rte  ( a t  o o n e ta n t p r io e s ) ,  namely»
-  e x p o rts  to  n o n - s o o ia l i s t  c o u n t r i e s »

EH ■ f(X , SNEMP/ENP),

- e x p o r t s  o f  a  g iv e n  g roup  o f  oom m oditiest

(15)

Ek -  f íX j ,  PEk , SNEMP), (16)

Ek * PEk* (17 )

UP •  EP -  SEMP + SEMP_1, (18 )

MD « MP/PUD,

Mk -  ( Mjg/MD) *  MD.

(19)

(20)



The Я3379 model e x p la in s  t h r e e  o a te g o r le s  o f  In v e n to ry  a to o k e i
-  f o o d s tu f f  i n  s o o ia l iz e d  t r a d e j

RZ -  f(R2;_1, CHZA) ,  (21 )

-  n o n -fo o d  in v e n to r ie s  i n  s o o ia l iz e d  t r a d e t

RNZ -  f(XQL, RNZ_1) ,  . (22)

-  in v e n to ry  in v es tm e n t o u ts id e  s o o ia l iz e d  t r a d e i

DRNH -  f(DQQ, DQR). (23)

The n a t io n a l  inoome d i s t r i b u t e d  i s  o b ta in e d  from th e  I d e n t i ty !  

XG = X -  SO, (24)

where i SG » f(ED -  MD),

i . e .  i t  depends on th e  f o re ig n  t r a d e  b a lan o e  and term a o f  t r a d e ,  

w h ile  o th e r  co nsum ption , i . e .  governm ent e x p e n d itu re s ,  i s  d e t e r -

mined a s  a  r e s id u a l  from  th e  w ell-know n i d e n t i t y  n a t io n a l  Inoome 

a o c o u n ts t

G -  XG -  CX -  JNET -  DR, (25)

where n e t  in v es tm e n t o u t la y s  depend on th e  p re v io u s ly  de te rm in ed  

s u p p l ie s  o f  in v es tm e n t goodst

JNET -  f ( J ,  JNXGP)

and

DR m DRZ + DRUŽ + DRNH.

2 . The A n a ly s is  o f  a  C o n tro l S o lu t io n

The f a c t  t h a t  e v e ry  r e g r e s s io n  e q u a tio n  s a t i s f i e s  b a s io  

re q u ire m e n ts  such  as  a  h ig h  l e v e l  o f  goodness- o f  f i t , s ig n i f ic a n c e  

o f  s t r u c t u r a l  p a ra m e te r  e s t im a te s  and t h e i r  o o r re o t  eoonomio in -

t e r p r e t a t i o n s  i n  th e  c a se  o f  an in te rd e p e n d e n t  sy s te m , i s  n o t 

a  s u f f i o l e n t  ev id e n c e  t h a t  a . "good" model h as  been  c o n s tr u c te d .  

I t  l a  n e c e s s a ry  to  e v a lu a te  th e  whole system  o f  e q u a tio n s  u s in g  

a  s im u la t io n  e x p e rim e n t, i . e .  b a sed  on th e  a n a ly s i s  o f  a  c o n tr o l  

s o lu t io n  o f  th e  sy stem .!



By th e  c o n tr o l  s o lu t io n  o f  th e  model we mean th e  s e t  o f - v a lu e s  

o f  endogenous v a r i a b le s  {ý*}  d e te rm in ed  a s  e x -p o s t  f o r e o a s t s  on 
th e  b a s is  o f  th e  whole system  o f  e q u a t io n s ,  nam ely

yt fl -  f [ $ t " ľ ľ . ,  ^ t - T 1 ) * x t ]  f o r  *aoh P«r l -°d *»

w herei s  -  number o f  i t e r a t i o n ,  у -  v e o to r  o f  endogenous v a r i a -

b l e s ,  x  -  v e o to r  o f  exogenous v a r i a b l e s ,  T -  l a g  in d io a to r .

The c o n tr o l  s o lu t io n  o f  th e  model oan be o b ta in e d  d i r e c t l y  

from  i t s  s t r u c t u r a l  form (w ith o u t d e r iv in g  i t s  f i n a l  form ) u t i -

l i z i n g  i t e r a t i v e  p ro c e d u re s .T h is  i s  e s p e c i a l l y  Im p o rtan t f o r  non-

l i n e a r  sy s te m s . These p ro ce d u re s  assume m u lt ip le  g e n e ra t io n  o f 

v a lu e s  o f  l e f t - h a n d - s i d e  v a r ia b le s  th ro u g h  s u b s t i t u t i n g  the v a lu e s  

o b ta in e d  i n  th e  p re v io u s  i t e r a t i o n  to  th e  r ig h t - h a n d - s id e  endo-

genous v a r i a b le s  and assum ing th e  observed  v a lu e s  o f  exogenous 

v a r i a b l e s .

The v a lu e s  o f  o th e r  p red e te rm in e d  v a r i a b l e s ,  i . e .  endogenous 

lag g e d  v a r i a b le s  a re  e i t h e r  s e t  e q u a l to  t h e i r  o b serv ed  v a lu e s

-  s t a t i c  s im u la t io n  o r  p u t eq u a l to  t h e i r  v a lu e s  computed by th e  

system  f o r  p re v io u s  p e r io d s  -  dynamic s im u la t io n ,  which w i l l  be 

a n a ly se d  below .

The c a lc u la t io n s  a re  o o n tin u e d  t i l l  a  su b seq u en t s o lu t io n  does 

n o t d i f f e r  from th e  p re v io u s  one by l e s s  th a n  a  sm a ll c o n s ta n t .

I t  oan be argued  t h a t  th e  model r e f l e c t s  th e  r e a l  w orld pheno-

mena th e  b e t t e r ,  th e  more p r e c i s e ly  th e  s o lu t io n  co rre sp o n d s  

to  th e  o b se rv ed  v a lu e s

The fo llo w in g  s t a t i s t i c s  a r e  commonly used  f o r e c a s t s  o f ac -

cu ra c y  m easures}

1 ) th e  mean e rro r»

N

M E  -  ы T j  ( ч  -  y t ) *

1-1

2 ) th e  av e rag e  a b s o lu te  e rro r*

n

“ ■ -  I  L  I -  h \  • 
i »1

3) th e  mean p e rc e n ta g e  e r r o r i



" r a  ■ Я Ľ  — j *  100 . 
i-1  1

4) th e  mean a b s o lu te  p e rc e n ta g e  e r r o r :

MAPE -  jj ^  ■*- 100.

i - 1  1

The c o n tr o l  s o lu t io n  f o r  th e  W3S79 model has been  o b ta in e d  

u s in g  th e  I t e r a t i v e  p ro ce d u re  b ased  on G a u ss -S e id e l m ethod, and 

com puter program s ЛКЫ0 and MIM4.

S inoe  th e  s t a t i s t i c s  M£ and HAS canno t be oompared in  th e  

c a se  o f  v a r i a b le s  e x p re sse d  i n  v a r io u s  u n i t s ,  a t t e n t i o n  was fo -

c u sse d  on th e  a n a ly s i s  o f  r e l a t i v e  m easures MPE and MAPE. The 

r e s u l t s  a re  summ arized i n  T ab . 1*

T a b l e  1

C h a r a c t e r i s t i c s  o f  th e  c o n tr o l  s o lu t io n

S h a res  i n  % o f  v a r i a b le s  f o r  which th e  a t a t l s t l o s

S t a t i s t l o s MPE and MAPE assume th e  v a lu e s

. ' 0-2 2-5 5-10 10-20 20 and more

MPE 8 4 .0  . 1 0 .9 2 .4 0 .6 2.1

MAPE 30.2 4 2 .6 15.1 6 .9 5 .2

The above p re s e n te d  In fo rm a tio n  t e s t i f i e s  t o  a  f a i r l y  h ig h  

a c c u ra c y  o f  e x -p o s t  f o r e o a s ts  g e n e ra te d  from  th e  c o n t r o l  s o lu t io n .  

P o r th e  m a jo r i ty  (72.856) o f  th e  a n a ly se d  v a r i a b l e s ,  th e  mean 

a b s o lu te  p e rc e n ta g e  e r r o r  MAPE was below  5% and f o r  17% o f  v a r i a -

b le s  i t  was s m a l le r  th a n  13í .  Low a c c u ra c y  w a »  o b ta in e d  o n ly  i n  

th e  c a se  o f  s u rp lu s  o f  e x p o r ts  o v e r  im p o rts  (SG, SGP), in v e n to ry  

in c r e a s e  (DRZ,DRlfZ, DRNH) and in crem en t o f  p e rs o n a l  savings(DOZL,

с
Where th e  v a r i a b le s  were d e f in e d  e i t h e r  a s " s m a ll"  r e s id u a l s  

o r  in c re m e n ts .



DOZLP, DOKL), T hus, I t  can be c la im ed  t h a t  from th e  fo rm al p o in t  

Of view  th e  system  o f  e q u a tio n s  c o n s t i t u t i n g  th e  W3S79 model oan 
be t r e a t e d  as  s a t i s f a c t o r y .

3. M u l t ip l i e r s  A n a ly s is

In  o r d e r  to  i n v e s t ig a t e  th e  dynamic p r o p e r t ie s  o f  th e  model 

th e  m u l t ip l i e r s  -  d i r e c t  and in d i r e c t ,w e r e  com pleted  a g a in s t  exo-

genous v a r i a b le s  and in te r c e p t  terras i n  th e s e  r e g r e s s io n  equa-

t io n s  i n  which th e  change o f  i n te r c e p t  co u ld  be i n te r p r e te d  as 

a  d i r e c t  e f f e c t  o f  a p p ly in g  a  g iv e n  in s tru m e n t o f  th e  economic 

p o l ic y  ( e . g . i n  th e  e q u a tio n s  e x p la in in g  w orking tim e as an e f f e c t  

o f  th e  s o c ia l  m easure in tro d u c in g  a d d i t io n a l  f r e e  S a tu rd a y s ) .

In  th e  p a p e r  we s h a l l  r e s t r i c t  o u r  a t t e n t i o n  to  th e  m u lt i -

p l i e r s  a n a ly s ie  showing th e  im pact o f  th o s e  a re a s  and p o l ic y  

m easures which In  o u r  o p in io n  p la y  th e  most im p o rta n t r o le  i . e .  

f o r e ig n  t r a d e ,  in v es tm e n t o u t la y s ,  a c t i v i t i e s  o f  p a r t i c u l a r  in -

d u s t r i a l  b ran ch es  and a g r i c u l t u r e .  These a re  th e  s e c to r s  o f  th e  

n a t io n a l  economy which have a  d e c is iv e  in f lu e n c e  on th e  g e n e ra l  

economic perfo rm ance and d e te rm in e  th e  p ro s p e c ts  f o r  overcom ing 
th e  p re s e n t  economic c r i s i s .

3.1« F o re ig n  t r a d e  and th e  n a t io n a l  eoonomy

One o f  im p o rta n t s e c to r s  of th e  model i s  a submodel o f  im p o rts  

and e x p o rts  because  o f  i t s  i n t e r r e l a t i o n s h i p s  w ith  o th e r  b lo ck s  
( s e e  P ig . 3 ) .

The main exogenous v a r i a b le s  in  t h i s  b lo ck  a re  ex p o rt and 

im port p r i c e s ,  cum ulated  f o re ig n  t r a d e  b a la n c e  t o t a l  and w ith  the 

s o c i a l i s t  c o u n tr ie s  (b e in g  a  synonym f o r  f o re ig n  d e b ts )  and c o e f -

f i c i e n t s  o f  s e c to r a l  a l l o c a t i o n  o f im p o r ts .B e s id e e , i t  i s  d e s i r a -

b le  to  a n a ly s e  th e  changes i n  " p r o p e n s i t i e s  to  e x p o rt"  and in  

d i r e c t i o n s  o f  e x p o r ts .  We s h a l l  c a r r y  o u t t h i s  a n a ly s i s  a p p ly in g  

th e  m u l t ip l i e r s  b ased  on shooks induced  by changes u f i n t e r c e p t  
te rm s i n  p a r t i c u l a r  e x p o rt e q u a tio n s .

Dynamics o f th e  W3S79 macromodel a g a in s t  th e  changes induced  

by f o r e ig n  t r a d e  s e c t o r  w i l l  be d is c u s s e d  u s in g  m u l t ip l i e r s  c a l -



c u la te d  w ith  re a p e o t to  PEN, PUD, MN/MD, SEMP and i n te r c e p t  in  

e q u a tio n  EN .  They a re  p re s e n te d  in  Tabs 2 -7 , r e s p e c t iv e ly .

T here  a r e  complex feed b ao k s betw een e x p o r ts  and im p o rts  and 

p roduced  and d i s t r i b u t e d  NMP, p re s e n te d  i n  g rap h  1 . I t  has to  be 

em p hasised , how ever, t h a t  th e  model a s  i t  s ta n d s  does n o t f u l l y  

r e f l e c t  th e  im pact o f  im port c o n s t r a i n t s ,  e s p e c i a l l y  th o s e  con-

c e rn in g  raw m a t e r i a l s ,  s e m i- f in is h e d  p ro d u c ts  and s p a re  p a r t s  

from n o n - s o o ia l l s t  o o u n tr ie s  on th e  u t i l i s a t i o n  o f  p ro d u c tiv e  

c a p a c i t i e s ,  th e  sp re a d  o f  b o t t le - n e o k s  a l l  o v e r  in d u s t r y  and 

d e o lin e  I n  e f f lo le n c y  (due to  fo ro e d  s u b s t i tu t io n ) .T h e  m u l t i p l i e r  

e f f e c t  w ith  re g a rd  t o  th e  o r i s i s  phenomena w i l l  th u s  be h ig h ly  
u n d e re s tim a te d  .

The in o re a s e  o f  e x p o r ts  i n  p a r t i o u l a r  commodity g roup s by 1QÍ 

a s  w e ll a s  an 10^  in c r e a s e  o f  e x p o r ts  t o  n o n - s o c i a l i s t  c o u n tr ie s  

i s  e q u iv a le n t  t o  an e x o e rc ls e ,  where t o t a l  e x p o rt i s  in c re a s e d  by 

10^» i t s  c o m p o s itio n  by oommodlty g roups and r e g io n s  b e in g  

unchanged . T h is  in o re a s e  i s  fo llo w e d  by an in c r e a s e  o f  im p o rts  

(UD), which in f lu e n c e s  th e  p ro d u o tlv e  a c t i v i t i e s .  The in c re m e n ts  

o f  i n d u s t r i a l  n e t  o u tp u t ( IQ )  by 2.356 a r e  a  so u rc e  o f  a d d i t io n a l  

e x p o r ts  in c r e a s e .A l to g e th e r  e x p o r ts  (ED) grow by 11.3S6 (of*T ab.2).

7 C f. P ig s  1 -3 .Q
I n  model W-5 we t r i e d  e x p l i o i t l y  to  ta k e  I n to  acoount th e  

above e f f e c t s .



M u l t i p l i e r s  o f  s e le c te d  endogenous v a r i a b le s  w ith  r e s p e o t  to  one p e r io d  im p u lse  in c r e a s e  by 
1036 ( i . e .  t o t a l l y  by 4 .5 8 )  i n  th e  c o n s ta n t  o f  e q u a tio n s  e x p la in in g  e x p o r ts  by commodity 

g roups (£ 1 ,  £ 2 4 , £ 3 , £ 7 , EPO) and to  n o n s o c ia l l s t  c o u n tr ie s  (EN )

V a r ia - U n its

------------------------------------------------------------------------ ---— ----- !.............. . ...
Lags i n  y e a r

b le s 0 1 2 3 4 5 10

I b i l l * s i  

%

25 .398

1.4126

29 .742

1.5641

6 .8 4 0

0.3365

6 .9 5 0

0 .3 20 0

7 .699

0.3923

8 .6 0 7

0.3484

14.717
0.4186

XQ b i l l . z ł  

%

21 .9857

2.3031

26 .5924

2.5657

9 .3335

0 .8185

5 .5 9 5 0

0.3369

5.1719

0.3781

5.6590

0 .3804

9 .1463

0 .1409

XG b i l l . z ł  

%

24,1682

1 .3610

29,1592

1.5523

6 .7443

0 .3358

6.8449

O .319O

7.6189

0 .3328

8 .5238

0.3492

14.5804

O.4194

Y b i l l . z ł  

%
8 .2713

О.64О4

9.3555

0 .7044

7 .0256

0 .5099

5 .4712

0 .3813

4 .4833

0.2999

3.8534

0.2476

3.2809

0 .1753

CX b i l l . z ł  

%

25 .2958

2 .3189

29.1416

2.5322

10.3244

0.8365

6.0235

0.4541

5.3585

0 .3764

5 .6352

0.3695

8.6795

0.4034

J b i l l . z ł  

*

11.8841

1.8792

15.4968

2.3755

5 .1797

0.7551

2 .9149

0.4021

2 .6398

О.З441

2 .8319 

0 .3484

4.2712

0.3858
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V a r ia - U n its > Lags i n  y e a r
ОХОВ

0 1 2 3 4 5 10

JHET b i l l . z ł 6 .4217 8 .3718 2.7982 1 .5747 1.4261 1.5299 2 .3074

% 1.5425 1.9605 0 .6286 0 .3378 0 .2916 0 .2978 0 .3430

SG b i l l . z ł 1 .229992 0.582207 0.096798 0.105805 0.080210 0.083792 0 .1 3 6 6 1 3

% 5 .5323 2.5246

: ' 

j • ■ • 

1 .4813

0.3961 0 .40 78 0 .2912 0 .2867 0 .3447

ED b i l l . z ł  

exchange 5 .2749 0 .5172

1

0 .3047 0 .2762 0 .2974 0 .4844

% 11.3010 0 .9526 0 .9420 0 .5069 0 .5214 O.4175 0.4522

UD b i l l . z ł  

exchange 5.175051

v •

1 .434014

i

0 .509337 0.296112 0.269705 0.290581 0.473256

% 11.3647 2 .9289 0 .9506 0 .5047 O.4216 0.4181 0 .4527
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The in c r e a s e  o f  produced NMP by 1.4% as  vrell a s  d i s t r i b u t e d  

NMP (XG)of 1.4% g iv e s  a  r i s e  i n  consum er goods s u p p lie s  (CX) o f 

2*335 and i n  in v es tm e n t o u t la y s  t o t a l  ( J )  o f  1.956 and n e t  (JNET) 

o f 1.5%. Next y e a r  b r in g s  s l i g h t l y  h ig h e r  r a t e s  o f  grow th  o f  NMP 

produced  and d i s t r i b u t e d ,  s u p p l ie s  o f  oonsum er and in v es tm en t 

goods ( r e s p e c t iv e ly  by 1 .5 ,  2 .6 ,  2 .5  and 2 .4% ). I n  th e  3rd and 

4 th  y e a rs  th e  m u l t i p l i e r s  e f f e c t s  d i e ,  w hereas i n  th e  fo llo w in g  

y e a rs  due to  th e  feedb ack  l in k in g  in v es tm en t and NMP t h e i r  p o s i -
t i v e  im pact can  be ob se rv ed  a g a in .

G iven th e  l e v e l  o f  t o t a l  e x p o r ts  (ED) unchanged th e  grow th  o f 

e x p o r ts  to  n o n - s o o ia l i s t  o o u n tr ie s  ( EN) w i l l  o ause  th e  e q u iv a le n t  

d e c re a s e  o f  e x p o r ts  t o  th e  s o c i a l i s t  o o u n tr ie s  (E S ) . I n  o r d e r  to  

a n a ly se  th e  r e s u l t s  o f  th e  above l i k e l y  change,w hioh  means p a r t l y  

r e s t o r i n g  th e  p re v io u s  f o r e ig n  t r a d e  s h a re s  th e  m u l t i p l i e r s  were 

c a lc u la te d  i n  r e l a t i o n  to  th e  ln te r o e p t  i n  th e  s to c h a s t io  equa-
t i o n  e x p la in in g  EN ( o f .  Tab. 3 ) .

As a  r e s u l t  o f  th e  assumed Im p u lse , i . e .  th e  grow th  o f  s h a re  

o f  EN in  ED by 10 p o in ts ,d u e  to  d i f f e r e n c e s  betw een  e x p o rt p r io e s  

to  b o th  g roups o f  c o u n t r i e s ,  th e r e  was an in c r e a s e  o f  t o t a l  

e x p o rts  a t  c u r r e n t  p r ic e s  (E P ) , which in  t u r n ,  oaused  an in c r e a s e  

o f  im p o rts  a t  c u r r e n t  p r io e s  (MP) and o o n s ta n t p r io e s  (MD) by

0.5% . As a  co n seq u en ce , a n e g a tiv e  f o re ig n  t r a d e  b a la n c e  a t  con-

s ta n t  p r ic e s  was o b ta in e d  which gave a  weak im p u lse  tow ards p ro -

d u c tio n  in c r e a s e ,  and th e r e f o r e  a  n e g l ig ib l e  in c r e a s e  o f  t o t a l  

e x p o r ts  a t  c o n s ta n t  p r ic e s  (b y  0 .06% ). At th e  same tim e  th e r e  was 

a  sm a ll in c r e a s e  (by l e s s  th a n  0.1%) o f  p e rs o n a l  consum ptlon(C X ), 

in v es tm e n t o u t la y s  ( J  and JNET) and s o o la l  consum ption  (G ). The 

s h o r t - te rm  r e s u l t  p roved  to  be an in o re a s e  i n  s to c k s  o f  in v e n to -

r i e s  by 1 .6 % .In  th e  n e x t y e a r ,  a  s l i g h t l y  h ig h e r  in o re a s e  o f  NMP, 

consum ption  and in v es tm en t o u t la y s  by 0 .0 6 , 0 .1 0  and 0.10% r e s p e -

c t i v e l y ,  was o b se rv e d . An a d d i t io n a l  in c r e a s e  o f  e x p o rts  (a s  

a  r e s u l t  o f  n e t  p ro d u o tio n  in o re a s e )  in d u c e s  a  s im i l a r  in o re a s e  

o f  im p o r ts ,  whioh i n  t u r n  cau ses , t h a t  th e  d i s t r i b u t e d  NMP in c r e a -

s e s  s lo w e r  th a n  th e  produoed o n e . S in c e  th e  p e rs o n a l  consum ption  

and in v e s tm e n ts  in c r e a s e d ,  th e  s to o k s  o f  in v e n to r ie s  and ^ so o la l 

consum ption  d e c re a s e d . A f te r  3-4  y e a rs  th e  m u l t i p l i e r s  e f f e c t s  

e x p i r e ,  and th e n  due t o  a  feed b ack  betw een produoed NMP and i n -

v e s tm e n ts , t h e i r  slow  I n o re a s e  i s  o b se rv e d .



M u l t i p l i e r s  o f  s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  to  one p e r io d  im p u lse  in c r e a s e  by 
1 .7 9  b i l l ,  o f  exchange s ł o t y  i . e .  by 10$ i n  th e  c o n s ta n t  o f  e q u a tio n  e x p la in in g  e x p o r ts  to

n o n s o o la l l s t  o o u n t r ie s  (EH)
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JNET b i l l ,  z ł 0 .2597 0 .3392
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The above e x c e ro is e  d id  n o t y ie ld  s a t i s f a c t o r y  r e s u l t s , a s  th e  

model does n o t l i n k  d i r e o t l y  th e  in o re a s e d  r e o e ip t s  o f  h a rd  c u r -  

ren o y  w ith  im p o rts  from th e  m arket econom ies, th u s  i t  does n o t 

a llo w  to  show th e  p ro o e ss  o f  e l im in a t in g  b o t t l e - n e c k s  and i n e f -

f ic i e n c y  which m ight be a  l i k e l y  r e s u l t  o f  in c r e a s e  in  Im p o rts  

from m arket economies* I t  i s ,  how ever, p o s s ib le  to  combine t h i s  

a n a ly s i s  w ith  an a n a ly s i s  o f  r e s p e c t iv e  exogenous change in  
im p o rts  s h a r e s .

A n o th er way o f  show ing to  what e x te n t  th e  W3S79 model r e f l e c t s  

th e  dependence o f  th e  P o l is h  eoonomy on f o re ig n  t r a d e  w ith  th e  

m arket econom ies was to  c a lc u la t e  th e  m u l t i p l i e r s  w ith  r e s p e c t  to  

e x p o rt p r lo e s  to  n o n - s o o la l i s t  c o u n tr ie s  (PEN), A d e c re a s e  o f 

ex p o rt p r io e s  may s e rv e  a s  a  proxy e i t h e r  f o r  r e s t r i c t i n g  p r a c t i -

ce s  d i r e c t l y  f o r e o a s t in g  a  p r io e  d e o lin e  o r  i n d i r e o t l y  by means 

o f  in c r e a s in g  oustom s d u t i e s 9 . The c a lc u la te d  m u l t ip l i e r s  showing 

th e  r e s u l t  o f  IO56 d e c re a s e  i n  PEN^® a re  p re s e n te d  in  Tab. 4» 

A g a in ,th e  r e s u l t s  o f  t h i s  e x o e ro ls e  a re  on ly  J o in t l y  s a t i s f a c t o r y .  

Through th e  d e o re a se  o f  e x p o r ts  to  n o n - s o c i a l i s t  c o u n tr ie s  in  con-

s t a n t  and c u r r e n t  p r ic e s  (БЫ and ENP by 2 .8  and 12.5%, r e s p e c t i -

v e ly )  and th u s  th ro u g h  d e c re a s e  o f  t o t a l  e x p o r t s ( d e s p i te  a  s l i g h t  

I n c re a s e  o f  e x p o r ts  to  s o c i a l i s t  c o u n tr ie s  ES by 0.7%) th e  g iv en  

im p u lse  cau sed  i n  th e  same tim e  p e r io d  a d e c re a s e  o f Im p o rts  a t  

c o n s ta n t  p r ic e s  (MD) by 4.5% . As a r e s u l t  th e  produced  NMP (X) 

d e c re a se d  by 0.6% and th e  d i s t r i b u t e d  NMP(XG) d e c re a se d  much more

-  by 1.8%.

T h is  means a  d e c re a se  o f  p e rs o n a l  consum ption  (by  0.9% У and 

t o t a l  In v es tm en t (by 0,8%) and a ls o  o f  s o o ia l  consum ption  (by 

3.2%) and s to c k s  o f  in v e n to r ie s  (b y  15.9% ). I n  th e  n e x t y e a r ,  as  

a  r e s u l t  o f  im port l i m i t a t i o n s  we oan o b se rv e  a  f u r t h e r  d e c re a s e  

o f  p roduced  NMP (by  0 .6% ), In v e s tm e n ts  (by  1 .0% ), p e rs o n a l  con-

sum ption  (b y  1.0%) and th e  volume o f  t o t a l  e x p o r ts  (by  1 .2% ). The 

d e c re a s e  o f  e x p o r ts  i s  so deep t h a t  i t  e n fo rc e s  e x p o rt l i m i t a t i o n  

t o  th e  s o c i a l i s t  c o u n tr ie s  ES" (by V.4%).A s l i g h t l y  s lo w e r  d e c re a -

s e  i s  o b se rv ed  in  d i s t r i b u t e d  NMP which e n a b le s  an in c r e a s e  o f

9
T h is  c o u ld  be e x p e c te d  as a r e s u l t  o f  w ithd raw ing  th e  

o o a t- f a v o u r e d -n a t io n  tre a tm e n t  by th e  USA.

10 T h is  means d e te r io r a t i o n  o f  th e  g e n e ra l  o o e f f lo ie n t  o f 
te rm s o f  t r a d e .



M u l t i p l i e r s  o f  s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  t o  one p e r io d  im p u lse  d ec re a s e  by 
0 .1  i . e .  by 10% i n  th e  p r i c e  in d e x  o f  e x p o r ts  to  n o n s o c la l l s t  c o u n tr ie s  (PEH)
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V a r ia b le s U n ite
Lags i n  y e a rs
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e o o la l  consum ption  G (b y  1.0%) and s to c k s  o f  I n v e n to r ie s  (by  

1.2% ). A f te r  воле I n h ib i t i o n  o f  th e  d e c re a s in g  ten d e n c y  in  th e  

■eoond p e r io d  we oan o b se rv e  d eep en in g  o f  n e g a t iv e  e f f e c t s  o f  

d e o re a se  i n  th e  e f f i c i e n c y  o f  e x p o r ts  t o  n o n - s o c i a l i s t  c o u n t r i e s .

The m u l t i p l i e r s  c a lc u la te d  in  r e l a t i o n  to  Im port p r ic e s  (PMD) 

a llo w  u s  t o  a n a ly s e  th e  d i r e c t  In f lu e n c e  o f  d e t e r i o r a t i o n  o f 

g e n e ra l  te rm s o f t r a d e  on th e  economio s i t u a t i o n  o f  th e  o o u n try . 

A cco rd ing  to  th e  e x p e c ta t io n s  .a n  in o re a s e  o f  PUD by 0 .1 0  p o in ts  

( th e  e x p o rt p r ic e s  k e p t o o n s ta n t ,n o  a d d i t io n a l  so u rc e s  o f  f in a n c -

in g  im p o rts  a v a i l a b le )  cau sed  s i m i l a r ,  a s  f o r  a s  th e  d i r e c t i o n  i s  

o o n ce rn ed (b u t much s t r o n g e r  r e a c t io n s  th a n  th e  p re v io u s ly  a n a ly s -

ed d e c re a s e  o f  PEH ( o f .  T ab . 5 ) .  T h is  oan be e x p la in e d  by th e  

f a c t  t h a t  an  I n c re a s e  o f  Im port p r io e s  cau sed  an im m ediate de-

o re a s e  o f  im p o rts  in  c o n s ta n t  p r io e s  (UD) by 9.3% which induced  

a  d e c re a s e  o f  n e t  i n d u s t r i a l  o u tp u t (XQ) by 1.9% and in v e s tm e n ts  

( J )  by 1.5% (m a in ly  due to  th e  d e c re a s e  o f  Im port o f  m ach inery  

and eq u ip m e n t) .

B ecause o f  many r e s t r i c t i o n s  im posed by im p o rts  on th e  

o a p a c l ty  u t i l i z a t i o n  i t  seems most i n t e r e s t i n g  t o  a n a ly s e  t h e i r  

Im pact (h a v in g  i n  mind th e  u n c e r t a in ty  o f  th e  a n a ly s i s )  t a k in g  

i n to  acco u n t th e  m ain so u rc e s  o f  f ln a n o ln g  im p o rts  -  e x p o r ts  and 

n e t - f in a n c in g  on c r e d i t  te rm s ( a n d /o r  o th e r  s o u r c e s ) .

I n  th e  W3S79 model im p o rts  i n  o u r re n t  p r io e s  (MP) a re  d e t e r -

m ined from  th e  i d e n t i t y  o f  th e  form t

UP -  EP -  (SEMP -  SEMP_1) ,

w heret SEUP -  cum ulated  f o r e ig n  t r a d e  b a la n c e .

Hence I t  i s  i n t e r e s t i n g  t o  a n a ly s e  th e  m u l t i p l i e r s  i n  r e l a -

t i o n  e i t h e r  t o  e x p o r ts  EP, which we w i l l  p o s tp o n e , o r  t o  SEUP,

i . e .  to  th e  assum ed change i n  th e  o u r re n t  commodity t r a d e  b a la n c e .

A change o f  SEUP can  be a n a ly s e d  u n d e r  v a r io u s  assu m p tio n s  

w ith  r e g a rd  t o  th e  assum ed b a la n o e  at t r a d e  w ith  d i f f e r e n t  c o u n try  

g ro u p st

a )  sym m etrlo  ohange f o r  s o o l a l i s t  and n o n - s o c i a l i s t  c o u n tr ie s ,

b )  t o t a l  I n c r e a s e  o f  new f in a n c in g  p o s s i b i l i t i e s  ooming from 

h a rd  c u rre n c y  a re a s  (SEUP * SNEUP, where SNEUP — f o re ig n  t r a d e  

b a la n c e  w ith  n o n - s o c i a l i s t  c o u n t r i e s ) .
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M u l t i p l i e r s  o f  s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  to  one p e r io d  im p u lse  in c r e a s e  by 
u* i p o in t s  I*e*  lQfr i n  th e  p r io e  in d e x  o f  im p o rts  from  n o n s o c ia l i s t  o o u n tr ie s  (P1ID)
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-0.6849

-4.931

-0.3718

-4.387

-0.3082

-4.614

-0.3025

-7.106

-о .з зо з

J b i l l . z ł  

%

-9.7324

-1.5386

-12.6684

-1.9450

-4.2411

-0.6183

-2.3864

-0.3292

-2.1612

-0.2817

-2.3187

-0.2853

-3.4967

-0.3158

JHET b i l l . z ł  

*

-5.2577

-1.2629

—6.8546 

-1.6052

-2.2911

-0.5147

-1.2892

-0.2765

-1.1676

-0.2387

-1.2526

-0.2438

-1.8890

-0.2808
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SG b i l l . z ł  

%
-4 5 .1 7 6 4

■203.3435

-0 .4 7 4 0

-2 .0 5 5 6

-0 .0 7 8 7

-0 .3 2 2 1

-0 .0 8 6 1

-0 .3 3 1 7

-0 .0 651

-О .2364

-0 .0 6 8 0

-0 .2 3 2 7

-0 .1 1 2 3

-0 .2 8 3 4

ED b i l l . z ł  
exchange 

%
-0 .5 6 8 9

-1 .2 1 8 9

-1 .2 1 2 8

-2 .4 1 7 4

-0 .4 2 3 3

-0 .7 7 1 1
-0 .2 4 9 4

-0 .4 1 4 9

-0 .2 2 6 1

-0 .3 4 5 0
-0 .2 4 3 5

-0 .3 4 1 9
-0 .3 9 6 4

-0 .3701

UD b i l l . z ł  
exchange 

%
-4 .2 3 7 1

-9 .3 0 4 8
-1 .1 7 4 2

-2 .3 9 8 4

-0 .4 1 7 0

-0 .7 7 8 2
-0 .2 4 2 4

-О .4131

-0 .2 2 0 8

-0 .3 4 5 1

-0 .2 3 7 9

-0 .3 4 2 3

-0 .3 8 7 4

-0 .3 7 0 5

■ Ш b i l l . z ł

exchange

%

-0 .190041

-1 .0 8 1 6

-0 .3 5 4 0 7 6

-1 .8 5 5 9

-0 .2 0 5 1 4 7

-0 .9 8 1 5

-0 .0 8 3 2 4 2

-О .3632

-0 .0 8 7 5 5 9

-0 .3 5 0 3

-0 .0 9 6 2 4 9

-0 .3 5 4 5

-0 .1 5 6 0 1 0

-0 .3 8 0 3

ES b i l l . z ł

exchange

%

-0 .3 7 8 8 7 8

-1 .3 0 1 7

-0 .8 5 8 6

-2 .7 6 1 9

-0 .2 1 8 1 8 5

-0 .6 4 1 7

-0 .166137

-O .4467

-0 .1 3 8 5 0 8

-0 .3 4 1 7

-0 .1472 45

-0 .3 3 4 2

- 0.240426

-0 .3 6 3 9
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M u l t i p l i e r s  o f  s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  t o  one p e r io d  im p u lse  in c r e a s e  by
5 .71  b i l l  o f  exchange s ło t y  i . e .  by  10% i n  th e  SEUP

V a r ia -
U n its b a g s  i n  y e a n

Dies 0 . 1 2 3 4 5 10

z b i l l .  s ł  

%
29.0621

1 .6163

4 .97 68

0 .2 6 1 7

-2 6 .3 0 2 2

-1 .2 9 3 7

0 .035 8

0 .0016

0 .8248

0.0356

1 .0302

0 .0417

1.0578

0.0301

IQ b i l l .  s ł  

Š

25 .1568

2.6351

5 .2 75 3

0 .5089

-1 9 .7 3 9 4

-1 .7 3 Ю

-4 .2 7 4 6

-0 .3 4 1 4

-0 .4 8 7 8

-0 .0 3 5 7

0.5561

0 .0374

0 .7239

0 .0325

IG b i l l .  s ł  

%
J

92 .1934

5 .1915

-5 8 .8 1 6 9

-3 .1 3 1 1

-2 5 .7 3 5 2

-1 .2 8 1 2

0 .0316

0 .0015

-0 .8 5 6 8

0 .0374

1 .0270

0.0421

1.0448

0 .0300

Y b i l l ,  s ł 

%
9 .4276

0 .7299

0.8311

0 .0626

-1 .9 0 8 8

-0 .1 3 8 5

-1 .0 8 9 3

-0 .0 7 5 9

-0 .5 4 5 0

-0 .0 3 6 5

-0 .2 2 5 6

-0 .0 1 4 5

0.2051

0.0110

CI
\

b i l l ,  s ł  

%
28.9446

2.6531

4.4661

0^3880

-21*5633-

-1 .7 4 6 6

-4 .9 2 7 7

-0 .3 7 1 4

-0 .7 6 6 2

-0 .0 5 3 8
0 .314 3
0 .0206

0 .6915

0.0321

J b i l l ,  s ł  

%
13.6018

2.1501
4 .1675

0 .6387

-1 1 .8 2 4 4

-1 .7 2 3 3

-2 .59 51

-0 .3 5 7 9

-0 .3 1 7 5

-0 .0 4 1 4

0 .2186

0 .0269

0.3221

0.0291

JMET b i l l ,  s ł

% * ’

7 .348 0

1.7649

2 .2 5 1 4
0 .5272

-6 .3 8 7 8

-1 .4 3 4 6

-1 .4 0 1 9
-0 .3 0 0 6

-0 .1 7 1 5

-0 .0351

0.1181

0 .023 0

0 .1 7 4 0

0 .025 8
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SG b i l l ,  z ł -6 3 .1 3 7 1 63.7931 -0 .5 6 7 4 0 .0056 -О.ОЗО9 0.0022 0.0115
* -284.1739 276 .6080 -2 .3 2 1 5 0 .0215 -0 .1 1 2 0 0 .0075 0 .02 9 0

ED b i l l ,  z ł  
exchange -0 .79 51 0 .9 000 -1 .1 0 3 2 -0 .2 4 4 0 -0 .0 3 3 4 0 .0239 0.0382

% 1 .7033 1 .7938 -2 .0 0 9 4 -0 .4 0 5 9 -0 .0 5 1 0 0 .0335 0 .0356

UD b i l l ,  s ł  
exchange 5 .9 21 4 -4 .2 7 9 7 -1 .0 5 7 2 -0 .2 4 4 4 -О.ОЗО9 0 .0237 0.0372

% 13.0029 -8 .7 4 0 6 -1 .9 7 2 9 -0 .4 1 6 5 -0 .0 4 8 3 ' О.ОЗ41 0.0356

EN b i l l ,  s ł  
exchange 0 .2 6 4 3 0 .2357 -0 .1 9 5 0 -0 .1 6 5 5 0.0071 0.0135 O.OI4 I

% 1 .5039 1.2355 -0 .9 3 2 9 -O .7219 0 .0283 0.0496 0 .0344

ES b i l l ,  s ł  
exchange

-

0 .53 08 0 .6 6 4 3 -0 .9 0 8 2 -0 .0 7 8 5 - 0 .0405 0 .0104 0.O241

% 1 .8238 2 .1364 -2 .6 7 1 2 -0 .2 1 1 1 -0 .0 9 9 8 0.0236 0.0364

G b i l l ,  s ł 16.4581 -2 1 .7 8 3 5 -1 9 .7 1 0 8 -1 0 .5 4 8 2 -2 .5 8 0 9 -0 .6 8 6 8 O .I44O

% 9.0301 -1 2 .2 2 1 0 -1 0 .8 9 8 8 -5 .4 0 6 2 -1 .2 0 6 8 -0 .2 9 3 7 0 .0354

DR b i l l ,  s ł 39.4426 -4 3 .7 5 0 8 -1 7 .4 9 4 8 16.9095 4.3753 1.2814 0 .035 3

* 45.7059 -3 5 .8 1 8 7 -1 1 .8 2 8 9 10.7393 2 .7007 0.7661 0.0145
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o) t o t a l  in o re a s e  ooming from a o o l a l l s t  t r a d in g  p a r tn e r s  
(SNEMP c o n s ta n t ) .

T h is  l a s t  o ase  oan be e x p la in e d  by th e  f a o t  t h a t  a d d i t io n a l  

s h o r t - te r m  o r e d i t s  from  s o c i a l i s t  o o u n tr ie s  a r e  o b ta in e d  ( to  be 

p a id  back  i n  one y e a r  p e r io d ) .  The r e s u l t s  o f  t h i s  s im u la t io n  a re  
p re s e n te d  i n  T ab. 6 .

The in o re a s e  o f  SEMP by 10% caused  an im m ediate  in o re a s e  o f 

im p o rts  i n  o o n s ta n t p r io e s  by 13.0%. T h is  e n ab led  an in o re a s e  o f  

th e  n e t  i n d u s t r i a l  o u tp u t by 2.6% . T o ta l  in v e s tm e n t o u t la y s  i n -

c re a s e d  by 2.2% and n e t  o u t la y s  by 1.8% -  a s  a  r e s u l t  o f  in c r e a s e  

i n  im p o rts  o f  m aohinery  and equipm ent and o f  e le o t r o - e n g in e e r in g  

in d u s t r y  o u tp u t.T h e  o b ta in e d  in o re a s e  i n  NMP (b y  1.6%) e n ab led  an 

in o re a s e  o f  s u p p lie s  o f  oonsum er goods (b y  2 .7% ), and o f  t o t a l  

e x p o r ts  by 1.7% (EM by 1.5% and ES by 1 .8% ). The NMP d i s t r i b u t e d  

in c re a s e d  i n  th e  f i r s t  y e a r  by 5.2% much h ig h e r  th a n  th e  NMP 

p ro d u o ed . I t  means t h a t  a d d i t io n a l  im p o rts  were n o t t o t a l l y  

ab so rb ed  i n  p ro d u o tio n  p ro c e s s  and in c re a s e d  s to c k s  o f in v e n to r ie s  

by 45% and o f  s o o ia l  consum ption  ( 0 ) .  The in o re a s e  by 9.3% o f  th e  

l a s t  c a te g o ry  i s  c l e a r l y  o v e re s tim a te d  (G i s  d e te rm in ed  a s  r e s i -
d u a l ) 11.

The repaym ent o f  f o re ig n  o r e d i t s  i n  th e  n e x t y e a r  oausee  

a d e c re a s e  o f  im p o rts  (MD) by  8.7% d e s p i t e  an In o re a s e  o f  e x p o r ts  

by 1.8%. A p o s i t i v e  f o re ig n  t r a d e  b a la n o e , w ith  a  s l i g h t  in c r e a s e  

o f  th e  produoed NMP, c a u se s  a  d e c re a s e  o f  th e  d i s t r i b u t e d  NMP by 

3.1% which i s  fo llo w e d  by a  d e c re a s e  o f  in v e n to ry  s to o k s  (DR) by 

35.8% and a  d eo re a s e  (o v e re s tim a te d  a g a in )  o f  s o o ia l  oonsum ption 
(G) by 12.2%.

The d e c re a s e  o f  raw m a te r ia l  Im p o rts  (M24) by 8.7% , a f f e c t in g  

w ith  o n e -y e a r  l a g  th e  o u tp u t o f  e le o t r o - e n g in e e r in g  in d u s t r y  in  

th e  seoond p e r io d  cau sed  a  d e c re a s e  o f  i n d u s t r i a l  o u tp u t by 1.7%

and o f  th e  p roduced  and d i s t r i b u t e d  NMP b y j .3 % .  C o n seq u en tly  

t h e r e  was d e c re a s e  o f  p e rso n a l  c onsum ption by 1.7%, t o t a l  i n v e s t -
m ents by 1.7%, e x p o rts  by 2.0% , and im p o rts  by_2.Q%,

S in c e  th e  b e g in n in g  o f  th e  t h i r d  y e a r ,  th e  m u l t i p l i e r s  i n  

r e l a t i o n  to  SEMP a r e  c lo s e  t o  z e ro .  On th e  w hole , th e r e  i s  a  cu-

m u la tiv e  p o s i t i v e  im pact o f  th e  s h o r t - te r m  c r e d i t  on th e  economio 

a c t i v i t y .  A s u s ta in e d  im pact sh o u ld  b r in g ,  o f c o u rs e ,  h ig h e r  s t a -
b i l i z e d  a c t i v i t y  l e v e l s .

11
T h is  rem ark has a  more g e n e ra l  m eaning, i n d io a t in g  a d e f -

i c i e n c y  in  th e  model s t r u c t u r e .



T a  b 1 •  7

M u l t i p l i e r s  o f  s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  t o  one p e r io d  im p u lse  in c r e a s e  by 
0 .0 4 5  i . e .  by 10% o f  th e  r a t i o  o f  im p o rts  t o  n o n s o c i a l i s t  o o u n tr ie s  (MH/MD)

V a r ia b le s U n its L ags i n  y e a rs
0 1 2 3 4 5 10

Z b i l l ,  z ł  

%
17 .2644

0 .9602

-1 .5 9 2 1

-0 .0 8 3 7

0.8419

0 .0414

0 .8058

0.0371

0 .8528

0 .0368

• 0 .9542  

0 .0386

1.6282

О.О463

IQ b i l l ,  s ł  

%

22 .1278

0 .3 1 7 8
2 .9 6 1 3

0 .2857

0 .7 7 7 4
0.0682

0 .5752

0 .0459

0.5767
O.O422

0.6307

O.O424

1.0126

0 .0 4 5 0

ZG b i l l ,  z ł  

%

16 .9670

0 .9564

-1 .5 5 6 5

0 .0829

0.8049
O.O4OI

0.7941
0 .0 3 7 0

0.8431
0 .0368

0 .9439

0 .0 3 8 7

1.6135

O.O464

Y b i l l ,  z ł  

%

7.3329
0.5832

4 .1548

0 .3 1 2 8

2 .9 7 5 0

0 .2169

1.9772

0 .9318

1.2492

0.0833

0 .8420

0.0541

0.3831
0 .020 8

CZ b i l l ,  z ł  

%

23.0586

2 .1136
3.9094
0.3396

1 .1530

0 .0934

0 .7399
0 .0 5 5 8

0 .6487

0 .0455

0.6489

O.O425

0 .9625

0 .0447

J b i l l ,  z ł  

%
1 .4619

0.2311

1.6425

0.2671

0.4217
0.0616

0 .2962

O.O4O8
0 .2953

0.0385

0 .3157
0 .0388

0 .4734
0 .0427
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V a r ia b le s U n its Lags i n  y e a rs
0 1 2 3 4 5 10

JNET b i l l . E ł

%
0 .7898

0 .1897
0 .941 3
0 .220 4

0 .2278

0 .0512
0 .1599

0 .0343

0 .1595
0.0326

0 .1706

0 .0332
0 .2558

0 .0380

SO b i l l . z ł  

%

0.2961

1 .3320

'-0 .0 8 6 1  

-0 .1 5 6 7
0 .0353

0 .1445

0 .0105

0 .0404

0 .0086

0.0311

0 .0090

0 .0309
0 .0154

0 .0389

ED b i l l . z ł  
exchange 

%
0 .6605
1 .4150

0 .1007
0 .2006

0.0461

0 .0840
0 .0337
0 .05 60

0.0308

0 .0470

0 .0330

0 .0463

0 .0536

0 .0500

MD b l l l . s ł
exchange

*
0,6364
1.3976

0.1036

0.2116
0.0432

0 .0807

0 .0828

0 .0559

0.0801

0.0471

0.0622

0.0468
0 .0623
0.0501

G b i l l . z ł  

%
-3 9 .9 6 4 9

-2 1 .9 2 7 7

22.9526

12.3720
2 .5949
1 .4348

0 .45 58

0 .2336

0 .1166

0.0545

0 .0709

Ö.0303
0.2711

0 .0667

DR b i l l . z ł  

%
33.0836

33 .3370
-2 8 .4 5 9 9
-23 .3001

-3 .1 7 0 8

-2 .1 4 3 9

-0 .5 6 1 8

-0 .3 5 6 8
-0 .0 8 1 7

-0 .0 5 0 4

0.0536

0 .0 320
0.1241

0 .0509
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T o ta l  Im p orte  l a  c o n s ta n t  p r io e s  (MD) a re  d i s t r i b u t e d  among 

p a r t i c u l a r  c a te g o r ie s  o f  goods and payment a r e a s  on th e  b a s i s  o f  
p re d e te rm in e d  a l l o c a t i o n  c o e f f i c i e n t s  2 .

An in c r e a s e  in  th e  s h a re  o f Im p o rts  from  th e  n o n - s o c i a l i s t  

c o u n tr ie s  (MH/MD) by  5 p o in ts  y ie ld e d  in  th e  i n i t i a l  p e r io d  and 

th e  n e x t y e a r  an in c r e a s e  o f  n e t  i n d u s t r i a l  o u tp u t by 0.356, 

w hereas i n  th e  c a se  o f  th e  produoed and d i s t r i b u t e d  HMP by 1.056 

i n  th e  i n i t i a l  p e r io d  o n ly . T h is  means an  In o re a s e  o f  p e rs o n a l  

consum ption  by 2 .1Я , - to t a l  in v e s tm e n ts  by 0.256, e x p o r ts  by 1.4S6 

and im p o rts  by I . 456.

The m u l t i p l i e r s  e f f e o t  o f  th e  im p u lse  im posed on th e  v a r i a b le  

MN/MD ru n  o f f  v e ry  q u ic k ly  -  s in c e  th e  seoond p e r io d  th e y  a re  

d o s e  to  z e ro  ( c f .  T ab . 7 ) .

3 .2 .  In v es tm e n t and P ro d u c tio n

I n  th e  s u p p ly - o r ie n te d  model th e  in v e s tm e n t s e c t o r  i s  one o f

th e  m ain b lo c k s .  The i n t e r r e l a t i o n s h i p s  betw een  In v e s tm e n ts  and 

m ain v a r i a b le s  o f  th e  W3S79 model a r e  g iv e n  in  g rap h  2 13.

Graph 2

C f . P ig .  3 . 

13 C f. P ig .  2 .



M u l t i p l i e r s  o f  s e le c te d  v a r i a b l e s  w ith  r e s p e c t  to  one p e r io d  im p u lse  in c r e a s e  by 33.1 b i l l . z ł  
i n  th e  c o n s ta n t  o f  e q u a tio n  e x p la in in g  in v e s tm e n t o u t la y s  f o r  b u i ld in g s  and c o n s t r u c t im

(JBUS)

V a r ia b le s U n its Laga i n  y e a rs

0 1 2 3 4 5 10

JBUS b i l l .

*

z ł 33 .1093
10 .3360

' 0 .0754  
0 .0238

0 .2052

0 .0653

0 .3477

0 .1 1 1 4

0 .4693
0.1509

0 .5498

0 .1770

0 .6698

0 .2068

X b i l l .

%

z ł 1 .3837

0 .0770

4 .3458

0 .2285

6 .9 4 3 3

0 .3415

8.5031

0 .3915

9.4528

0 .4080
10.6331 . 

О .4ЗО4

17.5083
0 .4978

ZQ b i l l .

%

z ł 0 .8 5 8 8

0 .0900

2 .5688

0 .2478
4 .0 8 2 4
0 .3 5 8 0

5 .1999

0 .4 1 5 3

6 .  04Ю  

0 .4416

7.0832

0 .476 0
10 .9173

0 .4 9 0 3

ZG b i l l .

%

z ł 1 .3687

0.0771

4.3064
0.2292

6 .8 8 5 7
0 .3 4 2 8

8 .4319

0 .3929

9 .3696

0 .4093

10.5298

О.4314

17.3439
0 .4988

Y b i l l .

%

z ł 0 .2850

0.0221
1.0165

0 .0765

1 .8530

0 .1345

2 .4 7 2 0

0 .1 7 2 3

2.8402

0 .1900
3.1546

0.2009

3.8131 

0 .2037

CZ b i l l .

%

z ł 0 .7884

0 .0723

2 .4938

0 .2167

4 .0906

0 .3 3 1 3

5 .2586

0 .3 9 6 3

6 .03Ю

0.4235

6.8012

0.4457

10.3755

0 .4817

JNET b i l l .

%

z ł 19 .8240

4 .7615

0 .6164

0 .1443

1.0541

0 .2367

1 .4122

0 .3 0 2 8

1 .6646

0.3402
1.8649

0.3629

2 .7505

0 .4085
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J b i l l .  s ł  

*
36.6959

5 .8007
1.1411
0 .1749

so b i l l .  s ł  

*
0 .0147

0 .0663

0 .0386

0 .1674

ED b i l l .  mł 
exchange 

%
0 .0402

0.0861
0 .1275

0 .2542

MD b i l l .  s ł  

%
0 .0 3 9 0

0 .0857

0 .1 2 4 4
0 .2 5 4 0

G b i l l ,  s łJ
*

-2 0 .3 1 9 8

-1 1 .1 4 8 9

-1 .0 8 6 1

-0 .6 0 9 3

DR b i l l .  s ł  

%
1 .0759
1 .2468

2 .2 8 2 3

1.8685

1.9512

0 .2844

0 .05 63

0 .2304

0 .2 139
0.3896

0 .2 0 9 3

-1 .3 8 3 3
-1 .0 2 1 9

2 .1 2 4 4

1 .4364

2.6141

0 .3605
3 .0814

0 .40 14

3.4521

0 .4245
5 .0 9 1 3

0 .4593

0 .071 8

0 .2766
0.0839 
0 .3046

0.1042

0 .3 563
0 .1637  
0 .4130

0.É772

0.4611
0.3181

0 .4853
0 .3677  

' 0 .516 3
0.5779

0 .5394

0 .2714

0 .4625
0 .31 13
0 .4866

0 .3593

0 .5169
*

0 .5646

0 .5399

0 .2522

0 .12 93

0 .579 0

0 .2707
0.4139
0 .1770

2 .8 8 9 0

0.7111

1 .5089

0 .9583
1 .0949
0 .67 58

1.4497

0 .8667

1 .3290

0 .5446
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o i  s e le c te d  v a r i a b l e s  w ith  r e s p e c t  t o  one p e r io d  im p u lse  in c r e a s e  bv 
-4 .9 3  b i l l ,  z ł  i n  th e  o o u s ta n t  o f  e q u a tio n  e x p la in in g  in v e s tm e n t o u t la y s  f o r  m ach inery  and

equipm ent (JMUS) *

V a r ia b le s U n its Lags i n  y e a rs
0 1 2 3 4 5 10

JMUS b i l l .  Z ł 

*
25 .1674

8 .8 8 8 8
0 .7 2 6 0

0.2366
1.1841
0 .3446

1.5315
0.3981

1.7605

0.4109
1.9541

0 .4119

2 .9882

0 .3058

X b i l l ,  z ł  

%
0.9491
0 .0528

2 .981 4
0 .1568

4 .7 6 3 3

0 .2 3 4 3

5 .8338

0 .2686
6 .4854

0.2799

7 .2948

0 .2953

12.0068

0 .3414

XQ b i l l ,  z ł  

%
0.5891

0 .06 17

1 .7623
0 .1 7 0 0

2 .8 0 0 7
0.2456

3 .5674

0 .2849
4.1444
0 .3030

4 .8592

0 .3266
7 .4894

0.3364

XG b i l l ,  z ł  

%
0 .9317

0 .0529
2 .9544

0 .1573

4.7238
0 .2352

5 .7 838

0.2695

6 .4 2 7 0

0 .2807
7 .2239

0 .2959

11.8950

0.3421

Y b i l l ,  z ł  

%
0 .1 954

0.0151

0 .6976

0 .0525
1.2719

0 .0 9 2 3

1.6969

0 .1183

1.9499

0.1304
2 .1659
0.1392

2 .6 1 6 3
0 .1398

CX b i l l ,  z ł  

%
0 .5408

0 .0496
1 .7108

0 .1486
2 .8062

0 .2 2 7 3

3.6077

0 .2719
4.1375

0.2905

4 .6658

0 .3057

7.1176

0.3305
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J z ł 25 .1744 0 .7828

% 3.9795 0 .1 2 0 0

JNET b i l l ,  s ł 13 .5998 0 .4229
% 3.2665 0 .0 9 9 0

SQ b i l l ,  s ł 0 .0 1 0 2 8 О.О2649
* 0 .0 4 6 3 0 .1149

ED b i l l ,  s ł  
exchange 0 .02759 0 .08749

% 0.0591 0 .1744

MD b i l l ,  s ł  
exohange 0 .02676 0 .08532

% 0 .0 5 8 8 0 .1 7 4 3

6 b i l l ,  s ł -1 3 .9 3 9 6 -0 .7 4 5 2

* -7 .6 4 8 3 -0 .4181

DR b i l l ,  s ł 0.7381 1 .5658

% 0 .8552 1 .2819

1 .3386

O.1951
1 .7934

0 .2473

2 .1139

0 .2754

2 .3682

0 .2912
3 .4927

O .315I

O .723I

0 .1624

0 .9688

0 .2078

1 .1420

0 .2334
1 .2794
0 .2489

1 .8868

0 .2802

0 .03862

0 .1 5 8 0
0.04882

0.1882

0.05708

0 .2072
O.O7I 45

0 .2444

0.11276

0 .2844

O .I4676

0 .2673

O .I9OI5

O.3163

0 .21824

0.3329

0.25228

0 .3542
•

О.39645
0 .3700

О .14З6 О

0 .2 6 8 0
0.18615

0 .3173

0.21356

0 .3338

0 .23650

0 .3546
0.38733

0.3703

-0 .2 6 2 9

-0 .1 4 5 4

0 .1 7 2 0

0 .0882
0 .3963

0 .1853

0 .2 8 4 3
0 .1216

' 1 .9796 

0 .4873

1 .4574

0 .9854

1 .0353

0 .6575

0 .7512

О.4637

0 .9944

0 .5945

0 .9109

0 .3733
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T a b l e  10 со

M u l t i p l i e r s  o f s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  to  one p e r io d  im p u lse  in c r e a s e  by
0 .06969  i . e .  by 10» o f  th e  r a t i o  o f  in v es tm e n t a u t l a y s  UP s e c t o r  (JM /J)

V a r ia b le s U n its

--------------J.---------------------------------
L ags i n  y e a rs

Д
0 1 2 3 4 5 10

Z b i l l .

%

z ł 2 .4106

0.1341

7.5721

.0.3982
12.0971

0 .5950

14.8152

0 .6822
16.4694

0.7108
18.5254

0 .7499

30.5320

0.8681

XQ b i l l .  

• %

z ł 1 .4962

0.1567
4.4759
0.4318

7.1129
0 .6238

9 .0602

О.7236
10.5257

0.7695
12.3415

10.8294

19.0228

0 .8544

XG b4.i1 .

%

z ł 2 .3853

0.1343

7.5035
0.3906

11.9989

0.5914

14.6910

0 .6846
16.3230

0.7160
18.3433
0 .7516

30.2457
0.8698

У b i l l .  

! %

z ł 0 .4955
0.0386

1 .7688

О .13З2
3.2241
0 .2340

4 .3002

0 .2907
4.9404

0.3304
5 .4855

.0.3525
6 .6364

0.3545

CX b i l l .  

! *

b i l l .

%

z ł 1.3736

0.1259

4 .1 2 0 0

0.3579

6.8211

0 .5525

8.3355
0 .6658

10.1709

O.714I

11.4989

0 .7535

17.7412

0 .8237

J z ł 1 .6207 
0.0981

1.9882

0 .3047

3.3996

0 .4955

4 .5647
0.6581

5.3689

0.6994

6 .0148

0.7396
8.8715

O.8OO4
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JSEŤ b i l l .

%

s ł 0 .3 3 5 3

0 .0805

1.0741

0 .2515

1 .8366

0 .4125

SG b i l l .

%

s ł 0.0261

0 .1176

0 .0 6 7 3

0 .2 9 1 8

0 .0989

0 .404 8

G b i l l .

*

s ł -1 .1 9 8 2

-0 .6 5 7 4

-1 .6 6 7 5

-0 .9 3 5 5

-0 .3 5 9 9

-0 .1 9 9 0

DR b i l l .

%

s ł 1 .8745

2 .1722

3 .9768

3 .2568

3.7011

2 .5026

ED b i l l ,  s ł  

exchange 

*

0.0701

0 .1501

0 .2 222

0 .4429

0 .3727

0 .6789

UD b i l l ,  s ł  

exchange 

%

0 .0679

0 .1493

0 .2167

0 .4426

0 .3647

0 .6807

2 .4606

0 .5276
•

2 .9 004

0 .5928

3 .2494

0 .6322

4 .7926

0 .7117

0.1251

0 .4826

0 .1457

0 .5 290

0 .1809

0 .6 190

0 .2 85 3

0.7194

0 .7657

0.3924

1.3441

0 .6285

1.0698 

• 0 .4575

5 .59Ю

1.3270

2 .6292

1.6609

1.9026

1.1776

2 .5 2 5 8

1.5Ю 1
*

2 .3209

0 .95Ю

0.4829 0 .5543 0 .6407 1 .0072

0.8034 0.8455 0 .8995 0 .9400

0 .4728

0.8059

0 .6424

0.3478

0 .6259

0.9006

0 .9339

0 .9408
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T h is  ^ ra p h  l l l u e t r a t e s  th e  c r u c i a l  lo n g -te rm  fe e d -b a c k  cha-

r a c t e r i s t i c  f o r  th e  a u p p ly -o r ie n te d  m odel, " in v e r s e "  to  th e  i n -

vestm en t o u tp u t fee d -b a ck

J  —-  К — I  — J .

I n  th e  n e x t Tabs 8 -1 0  we p re s e n t  m u l t i p l i e r s  ahowing th e  

im pact o f  changea in l n te r o e p ta  o f  a to o h a a tio  e q u a tio n s  e x p la in in g  

th e  in v es tm e n t o u t la y a  f o r  m ach inery  and equipm ent (JMUS) and f o r  

b u i ld in g  and c o n a tru o tio n  (JBUS), and o f  changea i n  a l l o c a t i o n  o f  

ln v sa tm e n ta  betw een th e  m a te r i a l  and n o n -m a te r ia l  p ro d u o tio n  вес— 

t o r e  (JM /J and J N /J ) .

The aaaumed in o re a s e  o f  ln v ea tm en t o u t la y a  by 10% o f  th e  1979 

l e v e l  (JBUS by 33.1 and JMUS by 2 4 .9  b i l l . e ł )  oauaea an im m ediate 

in c r e a s e  o f  th e  produoed NMP (by  0 .0 8  and 0.05% , r e a p e o t iv e ly )  

and due to  la g  d i a t r l b u t i o n  l n  In v es tm e n te  pu t i n to  o p e ra t io n  -  

a la o  i n  th e  n e x t y e a ra .  T h ia  a llo w s  t o  in o re a s e  th e  e x p o rte  

and im p o rte  (by  0.09% and 0 .06% ), p e ra o n a l oonaum ption (b y  0.07% 

and 0.05% ) and in v e n to r ie a  (b y  1 .25  and 0.9%) i n  th e  i n i t i a l  

p e r io d .  B oth  i n  th e  oaae  o f  JBUS and JMUS t h i s  d e n o tea  a ne-

c e s s i t y  to  d e c re a s e  governm ent e x p e n d itu re  ( 0 ) .  A s l i g h t  ln o re a a e  

I s  o b se rv ed  o n ly  i n  th e  t h i r d  p e r io d .

The grow th  o f  NMP makea p o s s ib le  th e  in c r e a s e  o f  in v es tm e n t 

o u t la y a  i n  th e .n e x t  year#  a t r e n g th e n in g  i n  t h i a  way th e  r e a c t io n  

to  th e  I n i t i a l  Im p u lse . H ence, th e  m u l t lp l i e r a  do n o t e x p ir e  b u t 

on th e  c o n t r a r y ,  th e y  r e v e a l  a  o le a r - o u t  in o re a a in g  tendency , 

which i a  con firm ed  by th e  in v es tm e n t o u tp u t fe e d -b a o k .

The v a r i a b le  JM /J l a  an in a tru m e n t o f  eoonomio p o l ic y  d e te r -

m in ing  th e  t o t a l  in v es tm en t a l lo c a t io n .  An in c re a s e  i n  th e  sh a re  o f  

in v es tm e n t o u t la y s  f o r  th e  m a te r i a l  s e c t o r  by 7 p o in ts  (e q u iv a le n t 

to  th e  r e s p e c t iv e  d e c re a s e  o f  In v es tm en te  i n  n o n -m a te r ia l  a e c to r )  

o au ses  a n e t p ro d u c tio n  in c r e a s e  i n  a l l  i n d u s t r i a l  b ran ch es  which 

r e s u l t s  in  in o re a s e  o f  th e  p roduoed and d i s t r i b u t e d  NMP by 0.1% 

i n  th e  i n i t i a l  p e r io d .  I n  aub sequen t y e a ra  th e s e  in c re m e n ts  a re  

h ig h e r  and a f t e r  10 y e a rs  th e y  c o n s t i t u t e  0 .9% .S im i la r  te n d e n c ie s  

have been  o b se rv ed  i n  th e  fo rm a tio n  o f  p e re o n a l and governm ent 

consum ption  e x p e n d itu re ,  e x p o r ts ,  im p o r ts ,  and I n v e n to r ie s .

In te rm e d ia te  m u l t i p l i e r s  a re  grow ing from one p e r io d  to  

a n o th e r  a s  a  r e s u l t  o f  th e  in v e s tm e n t o u tp u t fe e d -b a c k .



3 .3 .  B o t t le -n e c k s  In  I n d u s t r i a l  C a p a c i t ie s

Lower u t i l i s a t i o n  o f  p ro d u o tio n  c a p a c i t i e s  o b se rv ed  in  

r e c e n t  y e a rs  i s  m ain ly  due to  energy  l i m i t a t i o n s ,  s h o r ta g e  o f  

raw m a te r ia ls  С in o lu d in g  th o s e  im p o r te d )  and s h o r te n in g  o f  th e  

w orking week. S o lv in g  th e s e  p roblem s would c o n t r i b u te ,  to  a  b ig  

e x te n t ,  to  im provem ent o f  th e  eoonomio s i t u a t i o n  i n  th e  c o u n try .

M u l t ip l i e r s  c a lc u la te d  w ith  r e s p e c t  to  i n t e r c e p t s  o f  p roduc-

t i o n  fu n c t io n s  i n  p a r t i c u l a r  i n d u s t r i a l  b ra n c h e s  ( o f .  Tabs 11-15) 

i l l u s t r a t e  th e  e f f e c t s  which c o u ld  be e x p e c te d  as  a  r e s u l t  o f 

overcom ing th e  e x i s t in g  l i m i t a t i o n s .

We s h a l l  a n a ly s e  them on th e  exam ple o f  th e  e le o t r o - e n g in e e r -

in g  in d u s t r y .  I t s  p o s i t i o n  i n  th e  W3S79 model i s  i l l u s t r a t e d  in  

g rap h  314«

Graph 3

H ig h er p ro d u c tio n  c a p a c i ty  u t i l i z a t i o n  i n  th e  e l e c t r o e n g in e e r -

in g  in d u s t r y  ( th e  I n te r c e p t  l n  XQB e q u a tio n  grew by 28.81 b i l l . z ł

i . e .  by 10% o f  n e t  o u tp u t o f  t h i s  in d u s t r y  i n  1979) cau sed  an 

im m ediate in c r e a s e  ( th ro u g h  b ig g e r  e x p o r ts  o f  m ach inery  and eq u ip -

m ent) o f  e x p o r ts  (b y  4.8% ) a n d , th e r e f o r e  o f  im p o r ts  to o  (b y  4.7%). 

T h is  e n a b le d  to  overcom e im p o rts  l i m i t a t i o n s  and in c r e a s e  o f  n e t 

p ro d u o tio n  a l s o  i n  o th e r  i n d u s t r i a l  b ran c h e s  and i n  a g r i c u l t u r e ,  

which i n  t u r n ,  b ro u g h t an In c r e a s e  o f  NMP by 2.9% ( d i s t r i b u t e d  

HMP by 2 .8% ).

The g row th  o f  im p o rts  o f  m ach inery  and equipm ent (Ы7) and th e  

in c r e a s e  o f  d o m estic  p ro d u c tio n  o f  In v es tm e n t goods (XQE) a llo w ed

14 The scheme o f  th e  whole p ro d u o tio n  s e c t o r  i s  p re s e n te d  i n  
F ig .  1 . C f . a ls o  F ig ,  3 .



T a b l e  11

on ° s e le c te d  endogenous v a r i a b le s  w ith  r e s p e c t  t o  one p e r io d  im p u lse  in c r e a s e  by
г в . 81 b i l l ,  z ł  i n  th e  c o n s ta n t  o f  e q u a tio n  e x p la in in g  NMP o r i g i n a t i n g  in  e le k t r o - e n g in e e r im t

in d u s t r y  (XQE)

V a r ia b le s U n its . Lags i n  y e a rs

• к* r -

- ■ j\-. 0 1 2 3 4 5 10

XQE b i l l .

%

s ł 29 .0680

9 .5119
8 .57 8 3
2 .5934

3.6131

0 .97 13

2 .59 68

0 .62 03
2 .5699
0.5485

2 .7339

0 .5 2 4 7
4.1183

0 .4917

XQ b i l l .

%

z ł 39.6919
4.1576

12.3521

1.1917

5 .9 797

0 .5244

4 .9307

0 .39 38

5.1842

0 .3 79 0
5.9131

0 .3974

9 .2944

0 .4174

X b i l l .

%

z ł 50 .7452

2 .9222
6 .5497

0 .3444

6.3861

O .314I

7 .1 3 8 8

0 .32 87

7 .9523

0.3434
8 .9 3 0 3

0 .3 6 1 5

14.9304

0.4245

XG b i l l .

%

z ł 49.6595

2 .7968
6.4915
0 .3456

6.2616

O.3117

7.0598

0 .32 90
7 .8803

0 .3442

8 .8 4 3 8  

Q. 3623

14.7908

0.4253

Y b i l l .

*

z ł 7 .1689
0 .5 5 5 0

6.4035
0.4821

5 .3 3 2 3
0 .3 8 7 0

4 .6377
0 .3232

4.0349

0 .2699

3 .6547

0.2349

3.3118

0 .1769

CX b i l l .

%

z ł 42.5746

3 .9024

13.4011

1 .1643

6 .4 0 5 9

0 .518 9

5.1416

0 .3875

5 .2599

0 .3693

5 .7649
0 .3 77 8

8 .8327
0.4101
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J M i l .  z i 23 .3532 7 .0287 3.1675 2.5225 2 .6 4 6 7 2 .9 1 4 4 4 .3398
56 3.6916 1.0772 0 .4616 0 .3479 0 .3448 0.3584 0 .3915

JNET b i l l ,  z ł 12.6159 3.7971 1 .7112 1 .3627 1 .4298 1.5745 2 .3444
% 3.0302 0.8891 0 .3 8 4 3 0 .2922 0 .2922 0 .3063 0 .3482

SG b i l l ,  z ł 1.0865 0 .0575 0 .1252 0 .0795 0 .0750 0.0871 0.1391
% 4.8902 0 .2495 0.5121 0 .3065 0 .2743 ' 0.2981 0 .3509

ED b i l l ,  z ł  
"exchange 2 .2448 0.6781 0 .3254 0 .2654 О.2746 0 .3085 0.4921

% 4 .8 0 9 0 1.3515 0.5926 0 .4415 0 .4189 0.4331 0 .4593

MD b i l l ,  z ł  
exchange 2 .1566 0 .6734 O.3152 0 .2589 0.2685 0.3015 0 .4808

56 4 .7357 1 .3753 0 .58 83 0 .44 14 O.4196 0 .4336 0 .459 7

DR b i l l ,  z ł 47.0781 -2 8 .5 9 8 4 -6 .8 3 8 1 -1 .0 6 3 9 0 .3738 1 .0105 1.1369

56 49.9186 -2 3 .4 1 3 4 -4 .6 2 3 5 -0 .6 7 5 7 0 .2307 O .6O4I 0 .4659

G b i l l ,  z ł -48 .6091 17.8917 4 .9827 1 .6193 0 .8167 0 .4 9 4 0 2.4767

56 -2 6 .6 7 05 10.0376 2.7551 0 .8299 0 .3819 0 .2113 0.6096
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V a r ia b le s U n its Lags in  y e a rs

0 1 2 3 4 5 10

IQL b i l l .

%

s ł 21.0741
1 0 .7 9 9 0

0 .5897

0 .2869

0 .2 6 9 3

0.1241

0 .2326

0 .1016
0.2515
0 .1048

0.3025
0 .1206

0.2706

0 .1719

XQ j > i l l .

%

s ł 2 6 .4439

2 .7 6 9 9

7 .8238

0 .5 4 4 8

2 .7 7 7 8

0 .2436
1.6411

0.1311

1.5204
0 .1112

1 .6647  

0 .1119

2.6929

0 .1209

X b i l l .

%

s ł 33 .6632

1 .8722

3 .4592

0 .1819

2.0591

0 .1 0 1 3

2 .0 3 1 4
0 .0 9 3 0

2 .2648

0 .0977

2.5325

0.1025
4 .3324
0 .1232

XG b i l l .

%
Í

s ł 37 .8828

1.8516
3 .4243

0 .1 8 2 3

1 .9927
0 .0992

2 .0 0 0 3

0 .0 9 3 2

2.2408

0.0979

2.5076

.0 .1027

4 .2915

0 .1234

X b i l l .

%

s ł 8.0411

0.6225

3.3691

0 .2536

1.8788

0 .1 3 6 3

1.4981

0 .1044

1.2471

0 .0834

1 .0929
0.0702

0.9646

0.0515

cx b i l l .

%

s ł 15.5001

1 .4 2 0 8
8 .5923

0 .7465

3 .0764
0 .2492

1.7695

0 .1334

1.5773
0.1108

1.6601

0 .10 88

2 .5588

0 .1188

M
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L
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M
aria 

P
otargow

lcz, 
W

ułysław
 

tfelfe



J b i l l .  z ł 3 .4755 4.5661

% 0.5491 0 .6 9 9 8

JNET b i l l .  z ł 1 .8764 2 .466 7
% 0 .4 5 0 7 0.5776

SG b i l l .  z ł 0 .7 8 0 9 0 .0 3 5 8

% 3.5151 3 .1553

ED b i l l .  z ł  
exchange 1 .5756 0 .4345

% 3 .3753 0 .86 5 9

UD b i l l .  z ł  
exchange 1 .5122 0 .4316

% 3 .3206 0 .8814

DR b i l l .  z ł 41 .8767 -2 9 .9 9 5 4
% 43 .5265 -2 4 .5 5 7 2

G b i l l .  z ł -2 6 .3 7 0 5 22.3606
% -1 4 .4 6 8 8 12.5448

1 .5464

0 .2 2 5 4

0 .8 3 5 4
0 .1876

0 .0 6 4 7

0 .2 679

0 .1 542

0 .2 8 0 9

0 .1 48 9
0 .2 7 7 8

-7 .8 1 5 5

-5 .2 8 4 5

5 .89 6 3

3 .3603

0.8561

0.1181

0 .4625
0 .0992

О.ОЗОб

0.1178

0 .0894

0 .1487

0 .0869

0.1481

1.7656

1 .1214

1.5339

0.7861

0 . Л  72 

0 .1012

0 .4199

0.0858

0 .0235

0 .0852

0.0812

0 .1239

0.0793

0 .1239

-0.2294

•0.1416

0 .4727

0.2210

0 .85 4 4

0 .1026

0 .4 50 8

0 .0 87 7

0 .0 24 4

0 .0852

0 .0875

0 .1229

0 .0855

0.1230

0.1761

0 .1055

0 .2205

0 .0 9 4 3

1.2595

0.1136

0 .6 80 4

0 .1 0 1 0

0.0401

0 .101 0

0 .1426

0.1331

0 .1593
0 .1332

0.3314
0 .1 3 5 8

0 .7 2 0 8

0 .1774



T a b l e  13 '

V a r ia b le s U n its Lags i n  y e a rs
0 1 2 3 4 5 10

XQR b i l l .

%

z ł 9 .3 4 5 8

9.7Ю 5

0.0356

0 .0 3 5 0

0 .0 1 2 4

0 .0115

0.0092

0 .0080

0 .0095

0 .0077

0 .0104

0 .0079

0 .0162

0 .0090

XQ b i l l .

%

z ł 10 .1847
1 .0668

О .6 З64

O.O6 I 4

0 .2 3 8 3

0 .0209

O .I 3IO

0.0105

0 .1225

0 .009 0

0 .1343

0 .0 0 9 0

0 .2177

0 .0098

X b i l l .

%
1

z ł 13.2717
0.7381

-1 .8 4 5 9

-0 .0 9 7 1

0 .185 8

0.0091
0 .1593

0 .0073

0 .183 0

0 .0079
0 .204 7

0 .008 3

0 .3502 

0 .0100

XG b i l l .

%

z ł 13.3195
0 .7 5 0 0

-1 .7 9 5 3
-0 .0 9 5 6

0 .165 8

0 .008 3

0 .1555
0 .0072

0 .1797
0 .007 8

.0 .2 0 1 2

0 .0082
0 .3473
0 .0100

Y b i l l .

%

z ł 2 .6936

0 .2085
O.5464

0.0411

0 .2625
O.OI9O

0.1821

0 .0127

0.1301

0 .008 7

0 .1028

0 .0066
0.0781

O.OO42

cx b i l l .

£

z ł 39 .7653

З .6449
2 .2 184

0 .1 927

0.9111

0 .073 8
O.4177

O.O315

0 .2 4 5 0

0.0172
0 .184 3
0.0121

0 .2075
0 .0096



J b i l l ,  z ł 0 .2729 0 .3705 0 .1335

% О.О431 0 .0568 0.0194

JNET b i l l ,  z ł 0 .1474 0.2001 0.0721

% 0 .0354 О .О 469 0 .0162

*■

SG b i l l ,  z ł -0 .0 4 8 5 -0 .0 5 2 0 0 .0207

% -0 .2 1 8 4 -0 .2 2 5 5 0 .0849

ED b i l l ,  z ł  
exohange 0.1149 0 .0 3 4 8 0 .0134

% O .246I 0 .0694 0 .0243

MD b i l l ,  z ł  
exohange 0 .1188 0.06U9 0.0117

% 0.2609 0.0296 0 .0218

DR b i l l ,  z ł 20 .9853 - 19.З 417 -0 .9671

% 24.3177 -1 5 .8 3 5 0 -0 .6 5 3 9

G b i l l ,  z ł -4 7 .5 7 8 5 15.1279 0.1498
of70 - 26 .IO 51 8.4871 0 .082 8

0 .0682

0 .0094

\ 0 .0626 

0.0081
0.0673

0 .0083

0 .1018

0 .0092

0 .0368

0 .0079

0 .0338

0 .0069

О.О364

0.0071

0 .0 55 0

0 .0082

0.0021

0.0081

0 .0017

0.0062

0 .0170  

' 0 .0059

0.0036

O.OO9I

0.0071

0 .0119

0.0065

0 .0100

0.0071

0 .0099

0.0115
0.0108

0 .0069
0 .0 1 1 8

О.ОО64
0 .0100

0 .0069

0.0099

0 .0113
0 .0 1 08

-0 .3 3 8 9

-0 .2 1 5 3

-O .IO 3I

-О.О636

-0 .0 2 3 8

-О .О 14З

0.0262

0 .0107

0.0399

0 .0204

0 .0040

0 .0019

0.0044

0 .0019

0.0586

O.OI44
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T a b l e  14 сз

V a r ia b le s U n its Lags i n  y e a rs

0 1 2 3 4 5 10

XQU b i l l .

%

z ł 17 .5309
9.6782

- О .174З

-0 .0 8 6 0

-0 .0 2 3 3

-0 .0 1 0 3

0 .0174

0 .007 0

0.0192

0 .0070

0.0222

0 .0075

0 .0323

0 .0072

XQ b i l l .

%

Zł 18.8836

1.9780
O.4644
0 .0 4 4 8

- O .4OO2

-о ;о з5 1

0 .0079

0.0006

0 .0944

0 .0069

O .IO I3

0 .006 8

0 .1479

0.0066

X b i l l .

%

z ł 1 .6784

0 .0933

-3 .7 3 7 9
-0 .1 9 6 6

0.2421

0.0119
0 .2 0 2 7

0 .009 3

0 .1269

0.0055
0.1429
0 .0058

0.2361

0.0067

XG b i l l .

%

z ł 1 .5288

0.0861
-3 .6 8 8 7

-O .1964

0 .2305

0.0115
i

0 .201 4

0 .009 4

0 .1247

0 .0054

O .I4O5
0 .005 8

0 .2322

0 .0067

Y b i l l .

%

z ł 7 .3186  

0 .5666

5.5282

O.4162

4 .4628

0 .32 39
2.8059
0 .1956

1.5721

0.1051
0 .8914

0.0573
0 .8927
0 .0049

CX b i l l .

%

z ł 1 .0914
0 .100 0

0 .4738

O.O412
-0 .4 341
- 0 .03 52

0 .0025
0 .0002

0 .0938

0.0066

0.0962

0 .0063

O .I4O6

0.0065
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J b i l l ,  z ł 0 .5129 0 .3007 -0 .2 4 5 9
% 0.0811 0.0461 -0 .0 3 5 8

JNET b i l l ,  z ł 0.2771 0 .162 4 -0 .1 3 2 8
% 0.0665 0 .0 3 8 0 -0 .0 2 9 8

SG b i l l ,  z ł 0 .1489 -0 .0 4 8 6 -0 .0 1 2 2
% 0.6705 -0 .2 1 0 9 0 .0500

ED b i l l ,  z ł  
exchange 0 .2354 -0 .1 0 2 8 -0 .0 1 6 2

% 0 .5042 -0 .2 0 5 0 -0 .0 2 9 4

MD b i l l ,  z ł  
exchange 0 .2233 -0 .0 9 8 9 -0 .0 1 7 1

% 0 .49 03 -0 .2 0 1 9 -0 .0 3 2 0

DR b i l l ,  z ł 21 .5684 -21.2125 -0 .5 9 6 9
% 24.9933 -17 .3667 -0 .4 0 3 6

G b i l l ,  z ł -2 1 .4 0 7 9 16.8876 1.3943
% -1 1 .7 4 6 0 9 .47 43 0.77Ю

-0 .0 0 3 5

-0 .0 0 0 5
0 .0494

0.0064

0 .0049

0.0061
0 .0688

0 .0062

-0 .0 0 1 9  

-0 .0 0 0 4
0 .0267

0.0055

0 .0269

0.0052

0 .0372

0 .0055

-0 .0 0 0 0

-0 .0 0 0 0
0 .0009

0.0034

0 .0013

0 .0043
0.0019

0.0049

0.0052

0.0086
0.0051

0 .0086

*

0 .00 50

0 .0078

0 .0078

0 .0073

0.0052

0 .0088

0 .0 050

0.0078
0 .0049

0 .007 0

0 .0076

0 .0073

0 .2853

0 .1812
0 .0717

0.0442

0 .01 78

0 .0107

0 .0176

0 .0072

-0 .0 8 4 6

-0 .0 4 3 3

-0 .0 6 7 4

-0 .0 3 1 5

-0 .0 0 0 5

-0 .0 0 0 2
0.0369

0.0091
t
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V a r ia - U n its L ags i n  y e a rs
0 1 2 3 4 5 10

X b i l l . z ł  

%

7 .5787

0 .4215

-0 .7 1 4 6
-0 .0 3 7 6

0 .6102

0 .030 0
0 .5897
0 .0272

0 .6092

0 .02 63

0 .6 8 1 8  J 
0 .0276

1.1616

0 .0 3 3 0

XQ? b i l l . z ł  

%

12.0100

8 .6077
0 .000154
0.0001

0.000669

0 .0 00 4

0.001516

0 .0008
0.002438

0 .0012
0.ОО314Э

0.0014

0.004692

0 .0014

XQ b i l l . z ł  

%

14.5999

1 .5293

2 .1162

0.2042

0 .4729

0 .0415

0.4004

0 .03 20

0 .4133

0 .0302

0.4516

0 .03 03

0 .7227

0 .0325

XG b i l l . z ł  

%

7 .3 0 2 3

0 .4 1 1 2

-0 .7 0 5 8

-0 .0 3 7 6

0 .5895

0 .02 93

0 .5816

0.0271

0 .6022

0 .0263

0 .6 7 4 4

0 .0276

1.1496

0.0331

Y b i l l . z ł  

%

3.6512

0 .2827

2 .9894

0.2251

2.5119

0 .1 8 2 3

1.6556

0 .1154

1.0307

0 .0689

0.6796

0 .0 437

0 .2774

0 .0148

CX b i l l . z ł  

%

2.3219

0 .2128

2.3062

0 .2004

0 .5 2 8 3

0 .0 4 2 8

0 .4288

0 .032 3

0 .4268

0 .0300

0 .4479

0 .02 9 4

0 .6868

0 .0319
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JHET b i l l . e ł 0 .5895 0.6751
* 0.1416 0.1581

J b i l l . z ł 1.0911 1 .2497
% 0 .1225 0 .1915

SG b i l l . z ł 0 .27 58 -0 .0 0 8 1 7 3

k 1.2411 -0 .0 3 5 4

23) b i l l . z ł  
exchange 0 .49 74 0.05453

* 1 .0656 0.1087

HD b l l l . s ł
exchange 0 .4 7 5 0 0.05522

% 1.0431 0 .1128

G b l l l . s ł -9 .8 6 0 4 8 .2 0 4 4

% -5 .4 Ю 1 4.6028

DR b i l l . e ł 14 .2513 -1 1 .8 9 1 6

* 16.5144 -9 .7 3 5 6

-1 .6 4 5 0

- 1.1122

0 .1108

0 .0238
0 .1 1 4 4

0 .0234

0.1221

0 .0237

0 .1825

0.0271

0 .2052

0 .0 2 8 3

0 .2118

0 .0276
0 .2259

0 .0 2 7 8

0 .3 3 7 8

0 .0305

0.007359

0 .0 2 8 4

0.006081

0.0221
0 .006459
,0.0221

Q.01053

0 .0265

0.02411

0.0401

0.02211

0 .0337

0 .02 3 57

0.0331

0.03827

0 .0357

0.02349

0 .0 40 0
0.02159

0.01338

0 .02303

0.0331

0 .03737

0 .0357

0.2111

0 .1082
0 .05657

0 .0265

0 .04774

0 .0 2 0 4

0 .1917

Ö.0472

-0 .1691

-0 .1 0 7 4

0.004396

0 .00 2 7

0 .05664

0 .0339
------ — A —

0.08859

0 .0 3 6 3
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to  r a i s e  th e  t o t a l  in v es tm e n t o u t la y s  ( J )  by 3.756 du» to  h ig h e r  
o u t la y s  f o r  m ach inery  and equipm ent (JMUS).

Aa a  r e s u l t  o f  o u tp u t grow th  (and m arket s u p p l ie s  grow th) 

th e  su p p ly  o f  oonsumer goods went up by 3.9%. Aa th e  in v e n to r ie s  

were up by 49 .9% ,a  d e c re a s e  o f  governm ent consum ption  e x p e n d itu re  
by 26.7% fo llo w e d .

The grow th  o f  im p o rts  from  n o n - s o o la l l s t  c o u n tr ie s  e f f e o te d  

in  th e  i n i t i a l  y e a r ,  en ab led  a  f u r t h e r  In c r e a s e  o f  XQE i n  th e  

n ex t y e a r s .  T hat e f f e c t  was a d d i t io n a l ly  su p p o rte d  by in c r e a s e  o f 

i n d u s t r i a l  c a p a c i t i e s  (KQE) cau sed  by th e  in crem en t o f  in v es tm en t 

o u t la y s  (JQE) i n  th e  y e a r  0 .  As a  r e s u l t  o f  th e  above fe e d -b a c k s  

XQE in c re a s e d  by 2.6% . The e f f e c t  o f  t h i s  in o re a s e  XQE on o th e r  

v a r i a b le s  was s tr e n g th e n e d  by  th e  in o re a s e  o f  p ro d u o tio n  c a p a c i-

t i e s  o b ta in e d  due to  th e  in o re a s e  J  i n  th e  f i r s t  y e a r .

As a r e s u l t  o f  th e  q u a s i  a c c e l e r a t i o n  p r in o l p l e ,  th e  m u lt i -

p l i e r s  do n o t e x p ire  b u t ,  b e g in n in g  from th e  t h i r d  p e r io d ,  r e v e a l  
an upward t r e n d .

S im i la r  s im u la t io n  e x p e rim en ts  were c a r r i e d  o u t i n  r e l a t i o n  
to  th e  rem a in in g  i n d u s t r i a l  b ra n c h e s .

The assumed in o re a s e  o f  i n te r c e p t s  in  e q u a tio n s  XQL, XQR,XQF 

and XQM (c o rre sp o n d in g  to  th e  n e t  o u tp u t grow th  In each  i n d u s t r i a l  

b ran c h  o f  10% in  com parison  w ith  I t s  1979 l e v e l )  caused  an in -

c re a s e  o f  th e  produced  NMP by 1 .0 7 , 0 .7 3 ,0 .4 2  and 0.09% r e s p e c t i -

v e ly ,  s u p p l ie s  o f  consum er goods by 1 .4 2 , З .6 4 , 0 .21  and 0.1% , 

and t o t a l  in v es tm e n t o u t la y s  by 0 .b 5 , O.O4 , 0 .1 2 ,  0.08% r e s p e c t i -

v e ly .

The m u l t i p l i e r s  i n  th e  n e x t y e a rs  a re  s i m i l a r  to  th o s e  o f th e  

p re v io u s ly  a n a ly se d  e le o t r o - e n g in e e r in g  in d u s t r y  b u t th e y  a re  

much s m a l le r .T h is  i s  due to  th e  f a c t  t h a t  th e  n e t  o u tp u t o f  th e s e  

i n d u s t r i e s  does n o t in f lu e n c e  d i r e c t l y  th e  l e v e l  o f  in v es tm en t 

o u t la y s  b u t o n ly  th ro u g h  e x p o r ts  and im p o r ts .  Henoe th e  e f f e c t s  

o f  th e  " a c c e le r a t io n "  p r in c ip le  a re  muoh lo w e r.

On th e  b a s i s  o f  th e  p re s e n te d  model s e v e r a l  s im u la t io n  and 

f o r e c a s t in g  ex p e rim e n ts  were c a r r i e d  o u t .  They a re  p re s e n te d  in  

a s e p a r a te  p a p e r .



A ppendix 1

L i s t  o f  V a ria b le«

F o r  th e  d e s ig n a t io n  th e  fo llo w in g  c o n v e n tio n s  a re  u se d i 

1 -  added a t  th e  end o f  th e  symbol i n d ic a te s  th e  s e c to r  

( I n d u s t r y ,  b ranoh )

1 -  U, N, R, L , Q (QP, QE, QU, QR, QL, Q I ) ,  B , H, T 
wheret

U -  UP s e o to r  ( m a te r ia l  p ro d u o t s e o to r )

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

R -  a g r i c u l t u r e ,  L -  f o r e s t r y ,  Q -  m an u fac tu re  and m ining  

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

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

QM -  m e ta l lu r g io ,  chem ica l and m in e ra l  in d u s t r y  

QR -  food in d u s t r y  

QL -  l i g h t ,  wood and p a p e r  in d u s t r y  

QI -  o th e r  i n d u s t r i e s  

В -  b u i ld in g  in d u s t r y  

H -  t r a d e  

T -  t r a n s p o r t a t i o n  

к -  added a t  th e  end o f  th e  symbol d e n o te s  a p a r t i c u l a r  c a te -

go ry  o f  goods i n  f o re ig n  t r a d e  

к -  N, S , 1, 24 , 3 , 7 , PO 

N -  o th e r  n o n - s o c i a l i s t  o o u n tr ie s

S -  s o c i a l i s t  o o u n tr ie s  

1 -  f o o d s tu f f s ,  b e v e ra g e s , to b ac c o  

24 -  raw m a te r i a ls  (« x o lu d ln g  fo o d )

3 -  f u e l

7 -  m ach inery  and equipm ent 

PO -  o th e r  i n d u s t r i a l

FD -  f o o d s tu f f s ,  b e v e ra g e s , tobaooo  (e x c lu d in g  c o rn )

GR -  c o m

D -  b e fo re  th e  symbol s ta n d s  f o r  th e  f i r s t  d i f f e r e n c e  o p e ra -

t i o n

P -  a t  th e  end o f  th e  symbol d e n o te s  a  c a te g o ry  i n  o u r re n t  

p r ic e s

AX^ -  f i n a n c i a l  a c cu m u la tio n  in  th e  i - t h  in d u s t r y  ( s e c to r )

С -  p e rs o n a l  oonsum ptioa e x p e n d itu re  on m a te r ia l  g o o d s(e x c e p t 

d e n re o ia t io n  o f  r e s i d e n t i a l  s t r u c t u r e s )
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CHZA -  s a le s  I n  a o o la l la e d  r e t a i l  and o a te r ln g  t r a d e ,  f o o d a tu f ta  
CZ -  p e rs o n a l  co nsum ption , t o t a l  

ED -  e x p o rta  t o t a l  (o o n a ta n t p r lo o )

Ej, -  e x p o r ts  o f  th e  k - th  c a te g o ry  o f  gooda 

PUSjP -  wage b i l l  In  th e  1 - th  In d u s t r y  ( a e o to r )

0 -  o th e r  co n su m p tio n« !»* , governm ent e x p e n d itu re  on m a te r ia l  

goods oonsumed i n  n o n -m a te r ia l  a e rv lc e a  a e o to r  

HPQjl  -  m an-hours worked by I n d u s t r i a l  w orkers .In  th e  1 - th  b ran ch  

o f  m an u fa c tu rin g  and m in ing

-  In v e s tm e n te , g r o s s ,  e s tim a te d  i n  th e  1 - th  b rano h  ( a e o to r )  
IOWA -  in d e x  IOWA

J  -  in v es tm e n t o u t la y s ,  t o t a l

-  in v es tm e n t o u t la y s  i n  th e  i - t h  b ran o h  ( a e o to r )

J j / J  -  r a t i o  o f  in v ea tm en t a l lo o a t lo n a  to  th e  i - t h  b ranoh  (a e o -  

t o r )

JBUS -  in v e s tm e n t o u t la y s ,  b u i ld in g s  and c o n s tr u c t io n  

JMUS -  In v es tm en t o u t la y s ,  m ach inery  and equipm ent 

JNXGP -  s h a re  o f  n e t  In v es tm e n te  i n  th e  d i s t r i b u t e d  NMP 

JPRS -  in v ea tm en t o u t la y s ,  o th e r  in v es tm e n t goods 

JNET -  in v es tm e n t o u t la y s ,  n e t

KDi  -  d e p r e c ia t io n  o f  g ro s s  f ix e d  a s s e t s  in  th e  1 - th  b ran o h

( s e c t o r )

Kt  -  f ix e d  a s s e t s  (av e ra g e  s to o k )  in  th e  i - t h  b ran ch  ( a e c to r )  

Kt K -  f ix e d  a s s e t s  ( s to c k  y e a r  end) in  th e  i - t h  b ran oh  ( a e o to r )  

L -  p o p u la t io n , t o t a l  

LLI -  p o p u la t io n , u rb a n , s h a re

LW -  p o p u la t io n  p ro d u o tiv e  age : women 18 -59 , men 18-64 y e a rs  

o f  age 

MD -  Im p o r ts , t o t a l

M  ̂ -  im p o rts  o f  th e  k - th  o a te g o ry  o f  gooda

M /̂MD -  s h a re  o f  im p o rts  o f  th e  k - th  o a te g o ry  i n  t o t a l  im p o rts

NA -  employment t o t a l  ( a c t iv e  p o p u la t io n )

NAi  -  employment t o t a l  ( a c t i v e -  p o p u la tio n )-  i n - t h e - ± - t h  b ran c h  

( s e c t o r )

NANSa -  employment t o t a l  ex c ep t p r iv a t e  fa rm ers  and employed In  

p r iv a t e  farm s

NNSR -  em ploym ent, p r iv a t e  fa rm e rs  and employed i n  p r iv a t e  farm s



STUSÂ  — employment I n  th e  i —t h  b ran o h , s o c ia l iz e d  s e o to r  

SNS1 -  employment i n  th e  i - t h  b ra n o h , p r iv a t e  s e o to r  
PO -  p e rs o n a l  oonaum ption e x p e n d itu re  on m a te r i a l  goods, p r ic e  

d e f l a t o r  

PSD -  e x p o r t s ,  p r lo e  d e f l a t o r
JPEk -  e x p o r ts  o f  th e  k - th  c a te g o ry  o f  good s, p r lo e  d e f l a t o r  

PUD Im p o r ts , p r lo e  d e f l a t o r
РНк -  im p o rts  o f  th e  k - th  o a te g o ry  o f  goods, p r i c e  d e f l a t o r  

PQ^ -  d e f l a to r s  o f  g ro s s  p ro d u o tio n  i n  th e  i - t h  b ranoh  

PX1 -  NMP o r ig in a t in g  I n  th e  i - t h  b ra n o h , p r io e  d e f l a t o r  

PY -  p e rs o n a l  incom e, p r ic e  d e f l a t o r

-  g ro s s  p ro d u c tio n  in  th e  1—t h  b ran oh  

R -  i n v e n to r i e s ,  t o t a l  s to o k

RNH -  i n v e n to r i e s ,  s to o k  o f  raw m a t e r i a l s ,  m a t e r i a l s ,  f u e l ,  

s e m i- f in is h e d  p ro d u o ts  

RNZ -  in v e n to r ie s ,  s to c k s  o f  no n -fo o d  oom m oditles in  s o c ia l iz e d  

r e t a i l ,  w h o le sa le  t r a d e  

RZ -  i n v e n to r i e s ,  s to c k  o f  f o o d s tu f f s  i n  s o c ia l i z e d  r e t a i l ,  

w h o le sa le  t r a d e  

SEMP -  cum ulated  f o re ig n  t r a d e  b a la n c e  

SO -  ex c ess  o f e x p o r ts  o v e r  im p o rts  

SN -  ohem ioal f e r t i l i z e r s  -  u t i l i z e d  la n d  a re a  r a t i o  

SNEMP -  ouraulated  f o re ig n  t r a d e  b a la n c e  w ith  n o n - s o o ia l i s t  co-

u n t r i e s

SR -  m arket j u p p l i e s ,  t o t a l

SR^ -  m arket s u p p lie s  o f  goods produoed in  th e  i - t h  b ran ch  

WZNQi  -  s h i f t  c o e f f i c i e n t  in  th e  i - t h  b rano h  

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

X± -  NMP o r ig i n a t i n g  i n  th e  i - t h  b ra n c h  ( in d u s t r y )

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

YP -  p e rs o n a l  incom e, t o t a l

YINP -  p e rs o n a l  incom e, p r iv a t e  s e o to r ,  ex c ep t a g r io u l tu r e  

YPOP -  o th e r  p e rs o n a l  Income

YPRP -  p e rs o n a l  incom e, w ages, s a l a r i e s ,  t r a n s f e r s  r e c e iv e d  by 

em ployees i n  s o c ia l i z e d  s e o to r  

YRP -  p e rs o n a l  inoom e, p r iv a t e  fa rm e rs ’ incom e from  a g r io u l tu r e  

ZUSjP -  wage r a t e ,  an n u a l a v e ra g e  i n  th e  i - t h  b rano h
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ANALIZA MNOŻNIKOWA NA PODSTAWIE MODELU W3S79

W a r ty k u le  zaprezentow ano śred n io o k reso w y  model funkcjonow a-
n ia  g o sp o d a rk i P o ls k i  W3S79, zbudowany w I n s t y t u c i e  E k o n o m etrii 1 
S t a ty s ty k i  UŁ, a ś c i ś l e j  b io rą c  jeg o  o s t a t n i ą  podażową w e rs je .

Model W3S79 l io z y  353 ró w n an ia , z czego 153 s to o h a s ty c z n e . 
W yróżnia s i ę  w nim m. I n .  n a s tę p u ją c e  b lo k i  rów nani in w e s ty c je  
i  m a ją te k  t rw a ły  (n a k ła d y , In w e s ty c je  oddane do u ż y tk u , l ik w id a -
c j e ,  m a ją te k  t r w a ły ) ,  z a t r u d n ie n ie  (podaż  s i ł y  r o b o c z e j ,  ozas 
p rao y  w p rz e m y ś le ) , p ro d u k o ja  ( c z y s ta  i  g lo b a ln a ) ,  dochody lu d n o -
ś c i ,  dostaw y n a  z a o p a trz e n ie  ry n k u , konsum pcja, e k s p o r t ,  im port 
o ra z  cen y .

N ajw ażn ie jszym i zmiennymi egzogenicznym l wykorzystywanym i w 
m odelu s ą i  d e f l a to r y  cen im p o rtu  i  e k s p o r tu ,  podaż s i ł y  ro b o cz e j 
poza indyw idualnym  ro łn io tw em , In d ek s  pogody IOWA o ra z  w spółczyn-
n i k i :  s t r u k tu r y  im p o rtu , d z ia ło w e j a lo k a c j i  in w e s ty c j i  i  zm lano- 
w osci w p rzem y śle .

A u to rzy  z a p re z e n to w a li c h a ra k te ry s ty k ę  s ta ty c z n y c h  1 dy-
nam icznych w ła sn o śc i m odelu przeprow adzoną w o p a rc iu  o a n a l iz ę  
ro z w ią z a n ia  k o n tro ln e g o  otrzym anego d la  ek ran u  p ró b y , t j .  l a t  
1961- 1979, o ra z  a n a l iz ę  mnożników p o lic z o n y c h  względem wybranych 
zm iennych ezgogen icznych  i  względem wyrazów wolnych w w a ż n ie j-
szy ch  rów naniach  s to c h a s ty c z n y c h .


