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MAIN FEATURES OF THE MACROECONOMETRIC MODEL 
OF CZECHOSLOVAK ECONOMY (VERSION CEM-3.2)

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

S i n c e  1978 t h e  s econd  g e n e r a t i o n  of  m a c r o e c o n o m e t r i c  models  
of  C z e c h o s l o v a k i a  h a s  been  d e v e l o p e d  in  t h e  Comput ing R e s e a r c h  
C e n t r e  ( s i n c e  1984 t h e  VUSCI-AR), B r a t i s l a v a .  The f i r s t  member 
of t h i s  s c r i e s  of  m o d e ls ,  t h e  CEM-1 m o d e l 1 , was p r e s e n t e d  by I .  
š  u j  a n (1 9 8 0 )  a t  t h e  5 t h  c o n f e r e n c e  "Models  and F o r e c a s t s "  
i n  E sz te rgo m  (H u n g a r y ) .  In  t h i s  p a p e r  t h e  main f e a t u r e s  of  t h e  
l a s t  v e r s i o n  of  t h e s e  m o d e ls ,  th e  CEM-3.2 model ,  a r e  d e s c r i b e d .

The s t r u c t u r e  and s p e c i f i c a t i o n  o f  t h e  CEM-3.2 model i s  d i 
r e c t l y  l i n k e d  up w i t h  t h e  p r e c e d i n g  v e r s i o n s  (CEM-1 up to  CEM-3) 
which  have been  c o n s t r u c t e d ,  v e r i f i e d  and s u c c e s s f u l l y  u t i l i z e d  
in  d i f f e r e n t  s i m u l a t i o n  and p r o g n o s t i c  a p p l i c a t i o n s  ( s e e  I .  
5 u j  a n ( 1 9 8 5 ) ) .

The model e x p r e s s e s  c a u s a l  r e l a t i o n s  among t h e  main macro-  
economic  i n d i c a t o r s .  I t  h a s  been  c o n s t r u c t e d  on t h e  b a s i s  of  
y e a r l y  s t a t i s t i c a l  d a t a  and i s  d e s i g n e d  f o r  medium-term a n a l y s e s  
and p r o g n o s e s  of  t h e  d e ve lo pm ent  of  t h e  C z e c h o s l o v a k  economy.

The CEM-3.2 model i m p l i c i t l y  r e f l e c t s  t h e  m utu a l  i n t e r a c t i o n  
of  t h r e e  b a s i c  t y p e s  of  economic  a g e n t s :

* D r . ,  I n s t i t u t e  o f  S oc io -Econ om ic  I n f o r m a t i o n  and Automation 
i n  Management ,  B r a t i s l a v a ,  C z e c h o s l o v a k i a .

1 CEM - c e n t r a l  e c o n o m e t r i c  model ,  i . e .  t h e  c e n t r a l  p a r t  o f  
t h e  s y s te m  of  models  f o r  macroeconomic  a n a l y s e s  (SMMA), s e e  A. 
K l a s  ( 1 9 8 5 ) ,  S i m u l a Č n á . . .  ( 1 9 8 5 ) .
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a)  c e n t r a l  p l a n n e r s ,
b)  e n t e r p r i s e s ,
c )  h o u s e h o l d s .
The s t r u c t u r e  of  t h e  model f o lo w s  from a sy s te m a p p ro a c h  t o  

t h e  f u n c t i o n i n g  of  t h e  s o c i a l i s t  economy (which h as  been o u t l i 
ned e . g .  in  D y n a m i z á c i a . . .  (1981 )  an from t h e  assumed o r i e n 
t a t i o n s  of  t h e  a p p l i c a t i o n s  of  t h i s  model .

At t h e  p r e s e n t  s t a g e  of  r e s e a r c h  a f u r t h e r  improvement  of the 
model h a s  t a k e n  p l a c e ,  e s p e c i a l l y  t h e  e f f o r t s  i n  a more p r e c i s e  
s p e c i f i c a t i o n  of  some r e g r e s s i o n  e q u a t i o n s  i n  t h e  s e n s e  o f  e c o 
nomic t h e o r y .  The s t r u c t u r e  of  t h e  model h as  been  s p e c i a l l y  a r 
ran g ed  i n  such  a way t h a t  i t  c o u l d  be i n t e r c o n n e c t e d  w i t h  t h e  
m a t r i x  model  o f  mu tua l  f l ow s  of  f o r e i g n  t r a d e  of  t h e  European  
member c o u n t r i e s  o f  t h e  C o u n c i l  o f  Mutual  Economic A s s i s t a n c e  
( s e e  I . S u j  a n ( 1 9 8 4 ) ) .

The CEM-3.2 model c o n s i s t s  o f  192 e q u a t i o n s  (26 of  them a r e  
r e g r e s s i o n  e q u a t i o n s )  which e x p r e s s  t h e  r e l a t i o n s  among 298 v a 
r i a b l e s  (106 of  them a r e  e x o g e n o u s ) .  For  t h e  e s t i m a t i o n  of  th e  
p a r a m e t r s  of  t h e  r e g r e s s i o n  e q u a t i o n s  t h e r e  were used  t i m e ser ie s  
of  macroeconomic  i n d i c a t o r s  and d e r i v e d  v a r i a b l e s  f o r  t h e  y e a r s  
1960-1983 ( i n  t h e  c a s e  of  l a g g e d  v a r i a b l e s  d a t a  from 1955 were 
a l s o  u s e d ) .

The g r e a t  m a j o r i t y  of  t h e  v a l u e  i n d i c a t o r s  of  t h e  model i s
2

e x p r e s s e d  i n  t h e  c o n s t a n t  1977 p r i c e s  .
The model  e x p r e s s e s  t h e  r e l a t i o n s  among a l l  e s s e n t i a l  i n d i 

c a t o r s  c h a r a c t e r i z i n g  de ve lo pm ent  of  t h e  C zec h o s lo v a k  economy. 
In  some c a s e s  t h e r e  a r e  t h e  f u l l y  a g g r e g a t e d  i n d i c a t o r s ,  in other 
one s  t h e  c o r r e s p o n d i n g  v a r i a b l e s  a r e  e x p r e s s e d  i n  a c e r t a i n  degree 
of  d i s a g g r e g a t i o n .  W i t h i n  t h e  f ramework of  th e  model t h e  s t o c h a 
s t i c ,  n o n l i n e a r  and dynamic c h a r a c t e r  o f  t h e  c o r r e s p o n d i n g  r e 
l a t i o n s  of  t h e  m o d e l l e d  v a r i a b l e s  a r e  f u l l y  t a k e n  i n t o  c o n s i d e 
r a t i o n .  At t h e  same t i m e ,  f o r  p r a c t i c a l  r e a s o n s ,  t h e  r e c u r s i v e  
form of th e  model h a s  been r e t a i n e d 3 .

о
Seme s i m u l a t i o n  v a r i a n t s  o f  th e  deve lop me nt  i n  t h e  8th f ive 

y e a r s  p l a n  (1 9 8 6 - 1 9 9 0 )  were a d d i t i o n a l l y  c o n v e r t e d  i n t o  c o n s t a n t  
1984 p r i c e s  so  as  t o  be c om parabl e  w i t h  d a t a  o f  t h e  S t a t e  P l a n 
n i n g  Commiss ion.

3 In  a d d i t i o n  t o  a s u i t a b l e  a r r a g e m e n t  of  t h e  i n d i v i d u a l  
b l o c k s  and e q u a t i o n s  t h e  r e c u r s i v e n e s s o f  t h e  CEM-3.2 model has
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2 .  The S t r u c t u r e  of  th e  Model

The " b a s i c  a x i s "  o f  t h e  CEM-3.2 model i s  a b a l a n c e  i d e n t i t y  
e x p r e s s i n g  an e q u a l i t y  o f  t h e  s o u r c e s  and t h e  u t i l i z a t i o n  o f  t h e  
c r e a t e d  g r o s s  s o c i a l  p r o d u c t  i n  c o n s t a n t  p r i c e s .  On t h e  s i d e  of  
th e  s o u r c e s  t h e r e  i s  ( i n  t h e  e x t e n d e d  form of  t h i s  b a l a n c e )  t h e  
g r o s s  s o c i a l  p r o d u c t  X and t h e  i m p o r t s  in  d o m e s t i c  c o n s t a n t  p r i 
c e s  M^, on t h e  s i d e  of  u t i l i z a t i o n  - p e r s o n a l  c o n s u m p t i o n  C, s o 
c i a l  c o n s u m p t i o n  G, i n v e s t m e n t s  I ,  i n v e n t o r y  i n v e s t m e n t s  3 ,  l o s 
s e s  and b a l a n c e  d i f f e r e n c e s  H, e x p o r t s  i n  d o m e s t i c  c o n s t a n t  p r i 
c e s  Ex and i n t e r m e d i a t e  p r o d u c t  N.

The model a l s o  c o n t a i n s  a l l  t h e  main components  o f  a b a l a n c e  
of  the  f o r m a t i o n  and u t i l i z a t i o n  of  t h e  g r o s s  ( i n c l u d i n g  d e p r e 
c i a t i o n s ,  ¥ - )  and t h e  n e t  (Y) n a t i o n a l  income.  From t h e  v a r i a -* b
h i e s  e x p r e s s i n g  t h e  u t i l i z a t i o n  of  t h e  s o u r c e s  c r e a t e d ,  t h e  i n 
v e n t o r y  i n v e s t m e n t s  J a r e  c o n s i d e r e d  t o  be a r e s i d u a l  v a r i a b l e .  
Ihe  de ve lo pm en t  of  a l l  t h e  above  m e n t i o n e d  and r e l a t e d  v a r i a 
b l e s  i s  ( i n  a d i f f e r e n t  manne r ,  t a k e n  i n t o  a c c o u n t  t h e i r  im po r-

t a n c e )  
1 \

e x p l a i n e d  i n  t h e  i n d i v i d u a l  b l o c k s  of  t h e  model ( F i g u r e

1 ):
i . E x p e c te d  v a l u e s  of  s e l e c t e d  i n d i c a t o r s .
2. f i x e d  c a p i t a l  s t o c k s .
3. A p p ro x im a t iv e  i n d i c a t o r s  of  t e c h n i c a l  p r o g r e s s .

4 . C a p i t a l - l a b o u r  r a t i o s .
5. P r o d u c t i o n  f u n c t i o n s .
6. I n t e r m e d i a t e  p r o d u c t .
7. E x p o r t s .
a. S a l e s .
9. N a t i o n a l  income and d i s p o s a b l e  income of  t h e  p o p u l a t i o n .

10. P e r s o n a l  and s o c i a l  c o n s u m p t i o n .
11. I m p o r t s .
12, F o r e i g n  t r a d e  b a l a n c e s ,  t e r m s  df  t r a d e  and o t h e r i n d i c a -

t o r s  of  e x t e r n a l  economic  r e l a t i o n s .  
13.  I n v e s t m e n t s .

a l s o  - b e e n  a c h i e v e d  by t h e  u t i l i z a t i o n  of  s p e c i a l  types of "proxy" 
v a r i a b l e s :  so c a l l e d  " e x p e c t a t i o n s ’* ( e x p e c t e d  v a l u e s  1 ,4  o f  t h e  
c o r r e s p o n d i n g  i n d i c a t o r s ) .



F i g .  1. Condensed f low d iag ram of  t h e  CEM-3.2 model
О -  b l o c k s  of  end og en ous  v a r i a b l e s ,  О  -  i m p o r t a n t  exogenous  

f a c t o r s  in  t h e  model



14.  Dome st i c  u t i l i z a t i o n  of  n a t i o n a l  income,  l o s s e s ,  i n v e n 
t o r y  i n v e s t m e n t s  and a c c u m u l a t i o n .

15.  A g g re g a te  l a b o u r  p r o d u c t i v i t y  and e f f i c i e n c y  of  f i x e d  
c a p i t a l  s t o c k .

16.  I n v e s t m e n t - o u t p u t  r a t i o s  and r e l a t i v e  i n d i c a t o r s  of  un f i 
n i s h e d  c o n s t r u c t i o n .

17.  A g g re g a te  i n d i c a t o r s  of  o v e r a l l  e f f i c i e n c y .

The e q u a t i o n s  e x p r e s s i n g  t h e  b e h a v i o u r  of  economic  a g e n t s  
( b e h a v i o u r i s t i c  r e g r e s s i o n  r e l a t i o n s )  a r e  p a r t s  o f  t h e  b l o c k s  2,
5,  7 ,  10,  11 and 13. The r e g r e s s i o n  e q u a t i o n s  in  t h e  b l o c k s  2 and 
5 e x p r e s s  t h e  b e h a v i o u r  of  e n t e r p r i s e s :  in  2 t h e  f i x e d  c a p i t a l  
f o r m a t i o n  d e t e r m i n e d  by i n v e s t m e n t s ,  and in  5 t h e  vo lumes  o f  
o u t p u t  as  f u n c t i o n s  of  p r o d u c t i o n  f a c t o r s .

The b l o c k s  7 ,  11 and 13, on th e  o t h e r  h a n d ,  may be i n  general  
c o n s i d e r e d  t o  be a r e a l i z a t i o n  of  t h e  d e c i s i o n s  o f  c e n t r a l  p l a n 
n e r s ,  i n f l u e n c i n g  d i r e c t l y  f o r e i g n  t r a d e  and i n v e s t m e n t s  i n  a 
c l o s e  i n t e r a c t i o n  w i t h  t h e  s p h e r e  of  e n t e r p r i s e s .

Block  10 e x p r e s s e s  th e  b e h a v i o u r  of  th e  h o u s e h o l d  s e c t o r  (con
sumer  m a rk e t  -  f o r m a t i o n  o f  t h e  volume of  p e r s o n a l  consumption)  in 
an i n t e r a c t i o n  w i t h  t h e  p l a n n i n g  c e n t r e  which d e t e r m i n e s  t h e  d e 
ve lop me nt  of  t h e  mo ne ta ry  incomes o f  t h e  p o p u l a t i o n  and t h e  r e 
t a i l  p r i c e s .  The p l a n n i n g  c e n t r e ,  i n  a d d i t i o n  t o  t h i s ,  i n f lu e n c e s  
t h e  d e ve lo pm en t  o f  t h e  m a t e r i a l  s o c i a l  c o n s u m p t i o n  .

I t  s h o u l d  be p o i n t e d  o u t ,  t h a t  i n  t h e  model  o n l y  a c e r t a i n  
p a r t  o f  t h e  d e c i s i o n s  o f  c e n t r a l  p l a n n e r s  i s  s u p p o s e d  t o  be s t a -  
b l o  and i s  e x p r e s s e d  by r e g r e s s i o n  e q u a t i o n s ,  w h i l e  a n o th e r  par t  
may be c h a n g i n g  i n  d i f f e r e n t  s i t u a t i o n s  and i s  e x p r e s s e d  by e x o 
genous  v a r i a b l e s  ( i n c l u d i n g  dummies) .

3.  The S p e c i f i c a t i o n  of  Economic R e l a t i o n s  i n  t h e  Model

The CEM-3.2 model e x p r e s s e s  t h e  f o l l o w i n g  b a s i c  t h e o r e t i c a l  
knowledge  and h y p o t h e s e s  a b o u t  t h e  f u n c t i o n i n g  o f  t h e  C z e c h o s l o 
vak economy:

4 .The m a t e r i a l  s o c i a l  c o n s u m p t i o n  i n  t h e  CEM-3.2 model i s  in
d i r e c t l y  d e t e r m i n e d  on t h e  b a s i s  o f  a r e g r e s s i o n  e q u a t i o n  (a 
" q u a s i  p r o d u c t i o n  f u n c t i o n "  e x p l a i n i n g  t h e  a c t i v i t y  of  t h e  nôn-  
- m a t e r i a l  s e c t o r  o f  t h e  economy) .



1. The c o r e  o f  th e  model i s  r e p r e s e n t e d  by p r o d u c t i o n  f u n c 
t i o n s .  They e x p r e s s  th e  c r e a t i o n  of  th e  g r o s s  s o c i a l  p r o d u c t  i n  
a d i s a g g r e g a t i o n  i n t o  f o u r  b r a n c h e s  of  t h e  m a t e r i a l  s p h e r e :

a )  a g r i c u l t u r e  i n c l u d i n g  f o r e s t r y ,
b)  i n d u s t r y ,
c )  b u i l d i n g  i n d u s t r y ,
d)  an a g g r e g a t e  of  t h e  o t h e r  b r a n c h e s  of  the  m a t e r i a l  sphere.
The c r e a t i o n  of  t h e  g r o s s  s o c i a l  p r o d u c t  i s  e x p r e s s e d  from

t h e  s u p p l y  s i d e ,  w i t h  a l i g h t  m o d i f i c a t i o n s  by c e r t a i n  c o r r e c t i o n  
f a c t o r s  ( e . g .  t h e  index  of  w e a t h e r  R^) and some demand f a c t o r s .

The p r o d u c t i o n  f u n c t i o n s  ( s e e  D. S t r a u c h  ( 1 9 0 4 ) )  e x 
p r e s s ,  f i r s t  of  a l l ,  t h e  p o t e n t i a l  p r o d u c t  X* d e p e n d i n g  upon 
l a b o u r ,  f i x e d  c a p i t a l  s t o c k  and t e c h n i c a l  p r o g r e s s  ( t h e  u s u a l  
e x p r e s s i o n  of  t h e  d i s e m b o d ie d  t e c h n i c a l  p r o g r e s s  and t h e  a p p r o 
x i m a t i v e  i n d i c a t o r s  of  t h e  t e c h n i c a l  p r o g r e s s  embodied i n  t h e  
f i x e d  c a p i t a l ) .  In t h e  p r o d u c t i o n  f u n c t i o n s  t h e  v a r i a b l e  ( d e c r e 
a s i n g )  e l a s t i c i t y  of  s u b s t i t u t i o n  of  l a b o u r  by f i x e d  a s s e t s  i s  
t a k e n  i n t o  c o n s i d e r a t i o n .  The a c t u a l  p r o d u c t  X i s  e x p r e s s e d  t h e n  
as  de p e n d in g  upon t h e  p o t e n t i a l  p r o d u c t  X* ( w i t h  d i s t r i b u t e d  
l a g s ) ,  w h i l e  t h e  im p ac t  o f  th e  t ime  u t i l i z a t i o n  of  t h e  basic p r o 
d u c t i o n  f a c t o r s  ( l a b o u r  and f i x e d  a s s e t s )  i s  a l s o  t a k e n  i n t o a c -  
c o u n t .  The volume of  t h e  a c t u a l  p r o d u c t  i s  a l s o  i n f l u e n c e d  by 
t h e  ch a n g e s  i n  t h e  u n i t  m a t e r i a l  c o s t s  ( i n  a d d i t i o n  t o  t h e  two 
t y p e s  of  t e c h n i c a l  p r o g r e s s  t h i s  i s  a n o t h e r  f a c t o r  e x p r e s s i n g  the 
i n t e n s i f i c a t i o n  of  p r o d u c t i o n )  and o t h e r  f a c t o r s  s p e c i f i c  f o r  
i n d i v i d u a l  b r a n c h e s .  In i n d u s t r y ,  f o r  i n s t a n c e ,  i t  i s  t h e  i n f l u 
ence  of  t h e  i m p o r t s  o f  raw m a t e r i a l s  and f u e l s  MNX and t h e  d e 
l i v e r i e s  of  e l e c t r i c  e n e rg y  f o r  p r o d u c t i v e  c o n su m p t i o n  ( N ^ ) .  
These  l i m i t i n g  f a c t o r s  a r e  e x p r e s s e d  as  r a t i o s  t o  t h e  p o t e n t i a l  
p r o d u c t .

2 .  The f o r m a t i o n  of  t h e  b a s i c  p r o d u c t i o n  f a c t o r s  i s  e x p r e s 
se d  i n  t h e  CEM-3.2 model p a r t l y  i n  a s i m p l i f i e d  manner :  t h e  
d eve lo pm en t  of  t h e  number of  employ ees  i n  a d i v i s i o n  i n t o  f o u r  
b r a n c h e s  of  th e  p r o d u c t i v e  s p h e r e  ( L j ,  . . . ,  L^) and t h e  n o n - p r o 
d u c t i v e  s p h e r e  ( l N) i s  g i v e n  e x o g e n o u s l y  ( t h e  e x i s t e n c e  of  ‘a 
" l a b o u r  m ark e t"  i s  t h u s  n o t  a s s u m e d ) .  The g r o s s  i n c r e a s e  i n  t h e  
v a l u e  of  f i x e d  a s s e t s  i s  d e t e r m i n e d  by i n v e s t m e n t s  from t h e  
p r e c e d i n g  p e r i o d s  w i t h  d i s t r i b u t e d  l a g s .  The l i q u i d a t i o n  of



f i x e d  a s s e t s  i s  e x p r e s s e d  by means of  e x o g e n o u s l y  g i v e n  s h a r e s  
in  t h e  g r o s s  c a p i t a l  s t o c k s  i n  t h e  p r e c e d i n g  y e a r .

3 .  The CEM-3.2 model e x p r e s s e s  ( i n  a s i m i l a r  way a s  t h e  p re 
c e d i n g  v e r s i o n s  of  t h e  CEM mod el )  a s s u m p t i o n s  a b o u t  an important 
i n t e r a c t i o n  be tween  t h e  i n t e r n a l  s e c t o r  o f  t h e  C z e c h o s l o v a k  e -  
conomy and th e  s e c t o r  o f  e x t e r n a l  economic r e l a t i o n s  -  f o r e i g n  

t r a d e .
The i m p o r t s  M and t h e  e x p o r t s  E a r e  d i s a g g r e g a t e d  t e r r i t o 

r i a l l y  ( i n t o  s o c i a l i s t  ( S )  and n o n - s o c i a l i s t  (K) c o u n t r i e s  -  a 
d i f f e r e n t  c h a r a c t e r  o f  t h e  f o r m a t i o n  of  t h e i r  vo lumes  i s  a s s u 
med) an d ,  a t  t h e  same t i m e ,  th e y  a r e  d i s a g g r e g a t e d  a l s o  into four 
main commodity groups-.

a )  m a c h in e ry  and e q u ip m en t  -  Mjg,  Mj^,  E j g ,  E j ^ ;

b)  raw m a t e r i a l s ,  f u e l s  and m a t e r i a l s  -  M^g, M ^ ,  E^g,

c )  f o o d s t u f f s  and raw m a t e r i a l s  f o r  f o o d s t u f f s  -  Mpg, Mfl<,

EFS* EFK:
d )  i n d u s t r i a l  consumer  goods  -  Mc s , MCK, Ec s , ECK.

The im p o r t  and e x p o r t  e q u a t i o n s  w i t h  r e g a r d  t o  f o r e i g n  t r a 
de monopoly r e f l e c t  t h e  d e c i s i o n - m a k i n g  of  t h e  p l a n n i n g  c e n t r e  
( s e e  I .  š  u J a n ( 1 9 8 4 ) )  ( w i t h  t h e  e x c e p t i o n  o f  the equations 
of  e x p o r t s  o f  m a c h in e r y  and consumer  goods i n t o  n o n - s o c i a l i s t  
c o u n t r i e s 5 , t h e  volume of  which i s ,  a c c o r d i n g  t o  t h e  h y p o t h e s i s  
a c c e p t e d ,  d e t e r m i n e d  by t h e  demand of  t h e  c u s t o m e r  c o u n t r i e s ) .  
In  a d e c i s i o n - m a k i n g  o f  t h e  p l a n n i n g  c e n t r e  a b o u t  t h e  c o r r e s p o n 
d i n g  volumes  of  i m p o r t s  and e x p o r t s  t h e  d e v e lo p m e n t  o f  r e l e v a n t  
i n t e r n a l  macroeconomic  i n d i c a t o r s  i s  t a k e n . i n t o  a c c o u n t ,  as  w e l l  
a s  t h e  r e l a t i o n s  be tw een  t h e  p r i c e  i n d e x e s  o f  i m p o r t s  and e x 
p o r t s ,  t h e  f o r e i g n  t r a d e  b a l a n c e s  from t h e  p r e c e d i n g  p e r i o d ,  e tc .

A l l  t h e  i m p o r t  e q u a t i o n s  and some of  t h e  e x p o r t  e q u a t i u n s  are 
s p e c i f i e d  a s  demand f u n c t i o n s .  The e q u a t i o n s  f o r  e x p o r t s  o f  raw

5 The s t r u c t u r e  of  t h e  CEM-3.2 model h a s  be en  l i n k e d  w i t h  a 
m a t r i x  model o f  f o r e i g n  t r a d e  o f  t h e  Eu ro pe an  СМЕЛ c o u n t r i e s  
(MMZ0-3). T h e r e f o r e  i n  t h e  CEM-3.2 model  t h e r e  a r e  no e q u a t i o n s  
f o r  d e t e r m i n i n g  t h e  volume of  e x p o r t s  o f  m a c h in e r y  and consumer  
goods  i n t o  and t h e  i m p o r t s  o f  raw m a t e r i a l s  and f o o d s t u f f s  from 
t h e  s o b i a l i s t  c o u n t r i e s .  These volumes  a r e  d e t e r m i n e d  i n  the ma
t r i x  model and i n  t h e  CEM-3.2 model t h e y  a r e  t r e a t e d  as exogenous 
v a r i a b l e s .



m a t e r i a l s  and f o o d s t u f f s  a ru  s p e c i f i e d  as  s u p p l y  f u n c t i o n s  of  
th e  p l a n n i n g  c e n t r e ,  i . e .  d e p e n d in g  e s p e c i a l l y  upon th e  d o m e s t i c  
p r o d u c t i o n  of  t h e s e  c o m m o d i t ie s .

F o r e i g n  t r a d e  d i s a g g r e g a t e d  i n t o  t h e  f o u r  main commodity groups 
e x e r t s  i t s  i n f l u e n c e  on p r o d u c t i o n ,  s a l e s ,  c o n s u m t i o n  and i n v e 
s t m e n t s  and ,  v i c e  v e r s a :  t h e  deve lo pm en t  o f  t h e s e  v a r i a b l e s  i n 
f l u e n c e s  t h e  d e c i s i o n - m a k i n g  of  t h e  p l a n n i n g  c e n t r e ,  e . g .  a b o u t  
t h e  r e a l i z e d  im p o r t  vo lumes .

4.  The p e r s o n a l  c o ns um pt io n  ( i n  a d i v i s i o n  i n t o  consum pt io n  
of  f o o d s t u f f s  and n o n - f o o d s t u f f s )  i s  m o d e l l e d  p r e d o m i n a n t l y  from 
th e  demand s i d e .  For  th e  con su m t i o n  of  f o o d s t u f f s  t h e  market with 
a c e r t a i n  g e n e r a l  e q u l i b r i u m  i s  assumed.  On t h e  o t h e r  h a n d ,  th e  
demand e q u a t i o n  f o r  t h e  c o nsum pt i on  of  n o n - f o o d s t u f f s  has  been 
e x t e n d e d  w i t h  t h e  i n f l u e n c e s  of  s u p p l y  r e s t r i c t i o n s .  These a r e  
a p p r o x i m a t i v e l y  e x p r e s s e d  by t h e  s a l e s  of  i n d u s t r i a l  p r o d u c t i o n  
f o r  i n t e r n a l  t r a d e  and t h e  i m p o r t s  o f  consumer go ods ,  namely as 
d e v i a t i o n s  of  t h e s e  v a r i a b l e s  from t h e i r  l o n g - t e r m  t r e n d s .  The 
n e g a t i v e  d e v i a t i o n s  e x p r e s s  an i n s u f f i c i e n t  s u p p ly  which r e d u c e d  
a c t u a l  c o ns um pt i on  un d e r  t h e  l e v e l  o f  demand,  which i s  d e t e r m i 
ned i i r s t  of  a l l  by t h e  a v a i l a b l e  incomes  of  t h e  p o p u l a t i o n .  The 
p o s i t i v e  d e v i a t i o n s  e x p r e s s  a r e l a t i v e l y  h i g h e r  s u p p ly  i n  th e  
c o r r e s p o n d i n g  p e r i o d  which makes i t  p o s s i b l e  to  r e a l i z e  n o t  o n ly  
the  c u r r e n t  demand,  b u t  p a r t l y  a l s o  t h e  u n s a t i s f i e d  demand from 
th e  p r e c e d i n g  p e r i o d s 6 . The c u r r e n t  l e v e l  of  demand i s  e x p r e s s e d  
in  t h e  e q u a t i o n s  of  t h e  c o n su m p t i o n  of  f o o d s t u f f s  and n o n - f o o d 
s t u f f s  by means of  t h e  H o u t h a k k e r - T a y l o r  c o nsum pt io n  model, which 
h as  been i n  t h e  CEM-3.2 model e x t e n d e d  w i t h  t h e  r e l a t i v e  p r i c e  
i n d e x e s  of  th e  c o r r e s p o n d i n g  commodity g r o u p s  ( t h e i r  deve lo pm en t  
i s  d e t e r m i n e d  by t h e  p l a n n i n g  c e n t r e ) ;  i n  t h e  c a s e  of  consumption 
o f  n o n - f o o d s t u f f s  a p a r t  o f  t h e  f l u c t u a t i o n s  i s  e x p l a i n e d  by t h e  
c h a n g e s  in  t h e  s a v i n g s - i n c o m e  r a t i o .

5. In t h e  CEM-3.2 model i n v e s t m e n t s  a r e  m o d e l l e d  from t h e  
s u p p l y  s i d e  w i t h  t h e  a s s u m p t i o n  a b o u t  t h e  s o u r c e  r e s t r i c t i o n  of  
t h e i r  t o t a l  volume. The i n v e s t m e n t s  a r e  d i v i d e d  i n t o  t h e  m a c h i 
ne ry  i n v e s t m e n t s  ( I g )  and b u i l d i n g  i n v e s t m e n t s  ( I g ) .

6 To a c e r t a i n  e x t e n t  a h i g h e r  s u p p l y  ( e s p e c i a l l y  of imported 
c o m m o d i t ie s )  may a l s o  s t i m u l a t e  an i n c r e a s e  i n  t h e  c u r r e n t  d e 
mand above t h e  "n orm al "  l e v e l  i n  t h e  c o r r e s p o n d i n g  p e r i o d .



Ihe  m a c h in e ry  i n v e s t m e n t s  depend  upon t h e  s a l e s  of  i n d u s t r y  
f o r  i n v e s t m e n t s  (X j )  and upon t h e  i m p o r t s  q f  m ac h in e ry  i n  domes
t i c  c o n s t a n t  p r i c e s  (Mjx ) ,  w h i l e  t h e  b u i l d i n g  i n v e s t m e n t s  depend  
upon t h e  p r o d u c t i o n  a f  t h e  b u i l d i n g  i n d u s t r y  X^.

4. P o s s i b i l i t i e s  o f  A p p l i c a t i o n s  of  t h e  Model

The CEM-3.2 model may be u s e d ,  as  w e l l  as  t h e  p r e v i o u s  v e r 
s i o n s  o f  t h e  CEM m o d e ls ,  f o r  e x - p o s t  and e x - a n t e  s i m u l a t i o n  a -  
n a l y s e s  a c c o r d i n g  t o  d i f f e r e n t  s c e n a r i o s  ( s e e  I .  Š u j  a n (1985)).

In e x - p o s t  s i m u l a t i o n s  t h e  c o n t r i b u t i o n s  o f  v a r i o u s  d i r e c t  
and i n d i r e c t  f a c t o r s  t o  t h e  de v e lo p m e n t  of  s e l e c t e d  m a c ro e c o n o 
mic i n d i c a t o r s  d u r i n g  a g i v e n  p e r i o d  may be compu ted .  A t y p i c a l  
example  i s  th e  s i m u l a t i o n  a n a l y s i s  o f  th e  f a c t o r  c o n t r i b u t i o n s  to 
t h e  d e c e l e r a t i o n  i n  t h e  growth  r a t e  of  t h e  g r o s s  n a t i o n a l  income 
in  t h e  p e r i o d  1975-19B0 J , s e e  I .  Š u j  a n (1982  b ) ) .

E x - a n t e  s i m u l a t i o n s  may be o r i e n t e d  t o  i n v e s t i g a t e :
a )  what  would be t h e  complex c o n s e q u e n c e s  of  c e r t a i n  m ac ro -  

economic  d e c i s i o n s  on t h e  s e l e c t e d  i n d i c a t o r s ,
b)  what  a l t e r n a t i v e  c h a n g e s  i n  t h e  p o l i c y  o f  p l a n n i n g  c e n t r e  

would be n e c e s s a r y  f o r  r e a c h i n g  c e r t a i n  o b j e c t i v e s ,
c )  what  i s  th e  f e a s i b i l i t y  and c o n s i s t e n c y  o f  t h e  s e l e c t e d  

v a r i a n t s  o f  medium-term p l a n s .
A t y p i c a l  e xam pl es  of  t h e  s i m u l a t i o n s  of  t y p e  ( b )  and ( c ) a r e  

t h e  s i m u l a t i o n s  of  p o s s i b i l i t i e s  t o  r e a c h  t h e  e x t e r n a l  economic 
e g u i l i b n u m  ( s e e .  I .  Š u j  a n ( 1 9 8 2 a ) )  and t h e  s i m u l a t i o n  
a n a l y s i s  o f  s e v e r a l  v a r i a n t s  o f  t h e  f i v e - y e a r s  p l a n  f o r  1986-1990. 
These l a s t  s i m u l a t i o n s  have  been  e l a b o r a t e d  t h i s  y e a r  u s i n g  t h e  
CEM-3.2 model.
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DuSan S t r a u c h

PODSTAWOWE WŁASNOŚCI MAKR0EK0N0METRYCZNEG0 
M0DFLU GOSPODARKI CZECHOSŁOWACKIEJ 

(WERSJA CEM-3.2)

P r z e d s t a w i o n y  w a r t y k u l e  model wyraża z w ią z k i  p rzyczynowe 
między głównymi wskaźnikami  makroekonomicznymi .  Z o s t a ł  on s k o n 
s t ruow any  d l a  p o t r z e b  a n a l i z y  i p ro gn ozow ani a  g o s p o d a r k i  c z e c h o 
s ł o w a c k i e j .  O d z w i e r c i e d l o n o  w nim w s p ó ł z a l e ż n o ś c i  między t rzema



ro d z a j a m i  podmiotów g o s p o d a r c z y c h :  c e n t r a l n y m  p l a n i s t ą ,  p r z e d 
s i ę b i o r s t w a m i  i  g o s p o d a r s tw a m i  domowymi. K o n s t r u k c j a  modelu p o 
zwala na b e z p o ś r e d n i e  p o w i ą z a n i e  z modelem h a n d l u  z a g r a n i c z n e g o  
k r a j ó w  RWPG.

Model s k ł a d a  s i ę  ze 192 równań p r z e d s t a w i a j ą c y c h  17 bloków 
g o s p o d a r k i .  Po dobn ie  j a k  w e r s j e  w c z e ś n i e j s z e  j e s t  on używany do 
a n a l i z  s y m u l a c y j n y c h ,  g ł ó w n i e  w z a k r e s i e  m o ż l i w o ś c i  o s i ą g a n i a  rów
nowagi g o s p o d a r k i  w z a l e ż n o ś c i  od czynników z e w n ę t r z n y c h  o r a z  do 
a n a l i z  w a r ia n tó w  p lanów p i ę c i o l e t n i c h .


