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

The s h o r t - t e r m  f o r e c a s t i n g  model o f  th e  P o l i s h  economy has 
been  e l a b o r a t e d  a t  t h e  R e s e a r c h  C e n t r e  f o r  S t a t i s t i c s  and Eco
nomics  s i n c e  1984.  The main p u r p o s e  of  t h i s  model i s  f o r e c a s t i n g  
of  th e  economy i n  s h o r t  t ime  p e r i o d s ,  namely i n  q u a r t e r s  and i t s  
a n a l y z i n g , b e c a u s e  f o r e c a s t i n g  i s  r a r e l y  t h e  aim in  i t s e l f .

I h e r e  a r e  two g e n e r a l  r e a s o n s  which  d e t e r m i n e d  t h e  sc o p e  and 
main f e a t u r e s  of  t h i s  model .  The f i r s t  one  i s  th e  c r i s i s  of  the  
P o l i s h  economy and n e c e s s i t y  of  c o n s i d e r a t i o n  of  su ch  phenomena 
as  s h o r t a g e  of  d o m e s t i c  p r o d u c t i o n  and im p o r t e d  g o o d s ,  b a l a n c e  
of  pa y m e n t s ,  d e g r e e  of  t h e  c a p a c i t y  u t i l i z a t i o n ,  d i s e q u i l i b r i u m  
a t  consu me rs  m a rk e t  and h i g h  r a t e  of  i n f l a t i o n .  The s e con d reason 
i s  i n t r o d u c t i o n  of  t h e  new economic  s y s t e m  to  t h e  P o l i s h  economy 
which c r e a t e s  t h e  new r o l e  of  c e n t r a l  p l a n n i n g '  and p r o m o t e s  t h e  
new b e h a v i o u r  of  e n t e r p r i s e s .  E s p e c i a l l y  i n c r e a s i n g  r o l e  o f  e n -  
t e r p r i c e s  and t h e i r  f i n a n c i a l  r e s u l t s  a r e  p f  s p e c i a l  i m p o r t a n c e .  
I t  i s  o b v i o u s  t h a t  n a t i o n a l  p r o d u c t  and i t s  s t r u c t u r e ,  t h e  f ina l  
p r o d u c t  c a t e g o r i e s  and a l l  f a c t o r s  which  a r e  th e  " b o t t l e n e c k "  of  
th e  economy ou gh t  t o  be t h e  m a t t e r  o f  a n a l y z i n g  and f o r e c a s t i n g  
as  w e l l .

Assoc .  P r o f . ,  C e n t r a l  S t a t i s t i c a l  O f f i c e ,  Warsaw, P o l a n d .
The r o l e  of  c e n t r a l  p l a n n i n g  becomes p a r t l y  o b l i g a t o r y  

and p a r t l y  i n f o r m a t i v e  so t h e  new i n s t r u m e n t s  have  t o  be  u s e d  by 
p l a n n i n g  c e n t e r s  f o r  t h e  f u l f i l l i n g  t h e  p l a n s  i s  v e r y  impor tan t .



The s h o r t - t e r m  f o r e c a s t i n g  model can be d i v i d e d  i n t o  t h r e e  
s u b - m o d e l s .  The f i r s t  sub-m odel  c o n s i s t s  o f  t r e n d  or  B o x - J e n k i n s  
f o r e c a s t i n g  models  f o r  exogenous  v a r i a b l e s .  The l e v e l s  o f  produc
t i o n  ( i n  p h i s i c a l  t e r m s )  of  some s p e c i a l  p r o d u c t s  and number of  
q u a r t e r l y  e l a b o r a t e d  man-hours  a r e  among t h e  s e t 3  of  ex oge nou s  
v a r i a b l e s .

The second sub-model  i s  t h e  q u a r t e r l y  model o f  p r o d u c t i o n  
a g g r e g a t e d  due t o  th e  26 s e c t o r s  of  i n d u s t r y  and s e c t o r s  of  t h e  
economy. I t  r e p r e s e n t s  tjie c o n n e c t i o n s  be tween  p r o d u c t i o n  and 
f a c t o r s  of  p r o d u c t i o n .  The s e t  o f  e x p l a n a t o r y  v a r i a b l e s  c o n s i s t s  
o f  l a g  p r o d u c t i o n  of  a n o t h e r  s e c t o r s  of  i n d u s t r y  when euch t e 
c h n o l o g i c a l  c o n n e c t i o n  e x i s t s ,  p r o d u c t i o n  of  some c r u c i a l  p r o 
d u c t s  u sed  in  p r o d u c t i o n  p r o c e s s ,  t h e  number of  t h e  ma n-h ours  
q u a r t e r l y  us ed  by each  b r a n c h  of  i n d u s t r y ,  v a l u e  of  t o t a l  impor t  
d e s i g n e d  f o r  p r o d u c t i o n ,  v a l u e s  of  some s p e c i a l  im p o r te d  go o d s ,  
s e a s o n a l  v a r i a b l e s  and -  f o r  some b r a n c h e s  of  i n d u s t r y  -  l a g g e d  

endogenous  v a r i a b l e s .
The i n p u t - o u t p u t  r e l a t i o n s  and a n o t h e r  y e a r l y - m o d e l l e d  c a t e 

g o r i e s  a s  f i x e d  a s s t e s ,  i n v e s t m e n t s ,  employment  and f inanc ia l  re 
s u l t s  o f  t h e  e n t e r p r i s e s ,  a r e  t h i r d  su b -m o d e l .

The i n t e g r a t i o n  of  t h e  q u a r t e r l y  model of  p r o d u c t i o n  and i n 
p u t - o u t p u t  r e l a t i o n s  e n a b l e s  o b t a i n i n g  t h e  f i n a l  c a t e g o r i e s  of  
n a t i o n a l  p r o d u c t  and e s t i m a t i o n  of  n a t i o n a l  income in  q u a r t e r s .

The com p a r i s o n  of  f i n a l  p r o d u c t  c a t e g o r i e s  such  a s  in d iv id u a l  
c o n s u m p t i o n ,  i n v e s t m e n t ,  e x p o r t ,  t r e a t e d  as s u p p l y  of  t h e s e  c a 
t e g o r i e s  on t h e  one  s i d e ,  and demand f o r  t h e s e  c a t e g o r i e s  e s t i 
mated on t h e  b a s i s  o f  e c o n o m e t r i c  models  on t h e  o t h e r  c i d e ,  
a l l o w s  f o r  t h e  a n a l y z i n g  of  s h o r t a g e s  of  t h e  P o l i s h  economy. For 
exa mp le ,  t h e  number of  em plo yees  a t  e ach  s e c t o r  o f  economy,  and 
t h e  a v e r a g e  s e c t o r i a l  wage p l u s  t h e  p e n s i o n s ,  s c h o l a r s h i p s  and 
a n o t h e r  money t r a n s f e r s  d e t e r m i n e  th e  incomes  of  p o p u l a t i o n .  The 
incomes  can be compared t o  s u p p l y  of  consumer goods ob t a in e d  from 
t h e  model o f  p r o d u c t i o n ,  i n t e g r a t e d  w i t h  i n p u t - o u t p u t  r e l a t i o n s  
and t h u s  d i s e q u i l i b r i u m  on consumer m arke t  may be a n a l y z e d .  The 
c a p a c i t y  u t i l i z a t i o n ,  s t a b i l i t y  of  t h e  i n p u t - o u t p u t  r e l a t i o n s ;  
e s p e c i a l l y  r a t e  of  m a t e r i a l  c o s t s  i n  t o t a l  im pu t ,  s t r uc tu ra l  change 
of  p r o d u c t i o n ,  s t r u c t u r a l  change  o f  f i n a l  demand and a l l  symptoms



o f  d i s e q u i l i b r i u m  w i l l  be a l s o  t h e  m a t t e r  o f  t h e  a n a 

l y s i s .
A l l  t h e  c o l l e c t e d  d a t a  a r e  diveded i n t o  f o u r  d a t a  ban k s  a c 

c o r d i n g  t o  t h e  u n i t s  o f  o b s e r v a t i o n :  m o n t h l y ,  g u a r t e r l a ,  h a l f -  
y e a r l y  and y e a r l y .  There  a r e  p o s s i b i l i t i e s  o f  a g g r e g a t i n g  more 
f r e q u e n t l y  o b s e r v e d  d a t a  t o  t h e  d a t a  o f  l o n g e r  d i s t a n c e  of  o b 
s e r v a t i o n  and j o i n i n g  t h e s e  d a t a  t o g e t h e r .  O r d i n a r y  and two stage 
l e a s t  s q u a r e s  methods  of  f i x - p o i n t  ar id,  i t e r a t i v e  i n s t r u m e n t a l  
v a r i a b l e s  methods  a r e  a v a i l a b l e 2 . The new o b s e r v a t i o n s  a r e  in t r o 
duced  by m o n i t o r  t e r m i n a l e  o r  by p e r f o r a t e d  c a r d s  du r in g  two weeks 
a f t e r  t h e  end of  e a c h  q u a r t e r  and new f o r e c a s t s  and a n a l y s i s  a r e  
p r e p a r e d .  F i n a n c i a l  c a t e g o r i e s  a r e  i n t r o d u c e d  from t h e  m a g n e t i c  

t a p e  i m m e d i a t e l y .

2.  The S p e c i f i c a t l o n  of  t h e  S h o r t - T e r m  
F o r e c a s t i n g  Mo d e l

The s p e c i f i c a t i o n  of  e c o n o m e t r i c  f o r e c a s t i n g  model i s  b a s e d  
p a r t l y  on t h e  a p r i o r i  i n f o r m a t i o n  from economic  t h e o r y  or  e a r l i e r  
e c o n o m e t r i c  r e s e a r c h .  In p a r t i c u l a r ,  s p e c i a l  method o f  s e l e c t i n g  
e x p l a n a t o r y  v a r i a b l e s  e l a b o r a t e d  by t h e  a u t h o r  was u s e d  which  
i d e a  i s  b a s e d  on t h e  s i m i l a r i t y  m e a s u r e s .  The d e s c r i p t i o n  of th i s  
method  i s  i n  t h e  Appendix A. A l l  e q u a t i o n s  a r e  l i n e a r  what e n a 
b l e s  t o  o b t a i n  t h e  r e d u c e d  and f i n a l  form of  t h e  mo de l .  We a r e  
g o in g  t o  s p e c i f y  t h e  model  as  r e c u r s i v e l y  d e p e n d e n t  e v e r y w h e r e  
i t  i s  p o s s i b l e .  E s p e c i a l l y  q u a r t e r l y  model  o f  p r o d u c t i o n  i s  
r e c u r s i v e  what  i s  a l s o  t h e  c a s e  w i t h  s i m p l i f i e d  i n v e s t m e n t  model 
and f i x e d  a s s e t s  e q u a t i o n s  as  w e l l .  I t  was p o s s i b l e  t o  d e t e r m i 
ne t h e  r e c u r s i v e  d ep en d en ce  be tween  s e c t o r s  of  i n d u s t r i e s  a f t e r  
a n a l y z i n g  t h e  i n p u t - o u t p u t  r e l a t i o n s .  For  t h e  s e c t o r s  h e a v i l y  
d e p e n d e n t  on t h e i r  own p r o d u c t i o n ,  t h e  l a g g e d  endogenous v a r i a b l e s  
have  been  i n t r o d u c e d  i n t o  t h e  s e t  o f  e x p l a n a t o r y  v a r i a b l e s ,  d y 
n a m i z i n g  t h e  model t h i s  way. In  t h e  с а з е  of  s e c t o r s  of  i n d u s t r y

Computer  p ro g ram s  e l a b o r a t e d  by d r  J .  G a jd a  have  be en  o b 
t a i n e d  from t h e  U n i v e r s i t y  of  Ł ó d i .



where i n p u t  o f  en ergy  p e r  u n i t  o f  p r o d u c t i o n  i s  h i g h ,  t h e  se t  of  
e x p l a n a t o r y  v a r i a b l e s  c o n t a i n s  a l s o  s u p p ly  of  en e rg y  and f u e l s .  
Impor t  i s  a l s o  very  i m p o r t a n t  v a r i a b l e  d e t e r m i n i n g  t h e  l e v e l  of  
p r o d u c t i o n  in  many s e c t o r s  of  i n d u s t r y .  E s p e c i a l l y ,  i m p o r t  from 
w e s t e r n  c o u n t r i e s  in  ve ry  c r u c i a l  f a c t o r  l i m i t i n g  t h e  volume of 
p r o d u c t i o n .  Number of  m a n - h o u r s ,  l a g g e d  p r o d u c t i o n  of  a n o t h e r  
s e c t o r s ,  l a g g e d  endogenous  v a r i a b l e s ,  t o t a l  impo r t  o r  import from 
w e s t e r n  c o u n t r i e s  a r e  e x p l a n a t o r y  v a r i a b l e s  in  p r o d u c t i o n  model .

For  q u a r t e r l y  p i o d u c t i o n  so c a l l e d  s a l e d  p r o d u c t i o n  nata were 
u^ ed .  These d a t a  had to be t r a n s f o r m e d  i n t o  c a t e g o r y  of  g r o s s  
p r o d u c t i o n  f o r  i n t e g r a t i n g  q u a r t e r l y  p r o d u c t i o n  model and i n p u t -  
- o u t p u t  r e l a t i o n s .  I t  was p e r f o r m e d  on t h e  b a s i s  of  y e a r l y  d a t a  
f o r  b o t h  c a t e g o r i e s  and by e s t i m a t i n g  r e g r e s s i o n  e q u a t i o n s .  As 
g r o s s  p r o d u c t i o n  i s  me asured  in  c o n s t a n t  p r i c e s  and s o l d  p r o d u c 
t i o n  i n  c u r r e n t  p r i c e s  i t  was n e c e s s a r y  t o  i n t r o d u c e  t r e n d  or  
dummy v a r i a b l e s  f o r  r e c e n t  y e a r s  o b s e r v a t i o n s  when th e  growth of 

p r i c e s  was v e r y  h i g h .
fhe i n p u t - o u t p u t  r e l a t i o n s  f o r  y e a r s  1971-1982 were e x p r e s 

se d  i n  c o n s t a n t  p r i c e s  of  1982 and t h e  s t a b i l i t y  a n a l y s i s  o f  t h e  
f i n a l  p r o d u c t  t o  g r o s s  p r o d u c t i o n  r a t i o ,  and s t a b i l i t y  a n a l y s i s  
o f  t h e  c o e f f i c i e n t s  of  f i n a l  p r o d u c t  f o r  ea ch  s e c t o r  o f  p r o d u c 
t i o n  were p r o v i d e d .  F i n a l l y ,  t h e  m a t r i x  of  c o e f f i c i e n t s  dividing 
t h e  f i n a l  p r o d u c t  of  e a c h  s e c t o r  f o r  c a t e g o r i e s  of  f i n a l  p r o d u c t  
was e s t a b l i s h e d .  The r a t e  of  f i n a l  p r o d u c t  i n  t h e  g r o s s  p r o d u c 
t i o n  c a l c u l a t e d  as a v e r a g e  of  o b s e r v a t i o n s  o r  was f o r e c a s t e d  by 
u s i n g  t r e n d  f u n c t i o n .

The e q u a t i o n s  which d e t e r m i n e  t h e  e x p o r t  p r o d u c t i o n  o r  p a r 
t i c u l a r  i n d u s t r y  i n  q u a r t e r s  a r e  a l s o  e s t i m a t e d .  The t o t a l  export ,  
e x p o r t  t o  t h e  r o u b l e  a r e a  and e x p o r t  t o  t h e  h a r d  c u r r e n c y  a r e a ,  
d i s a g g r e g a t e d  by 26 s e c t o r s  of  i n d u s t r y  and o t h e r  s e c t o r s  of t h e  
P o l i s h  economy ( c o n s t r u c t i o n  and a g r i c u l t u r e )  a r e  end og en ou s  v a 
r i a b l e s .  The v a l u e s  of  s o l d  p r o d u c t i o n ,  s e a s o n a l  v a r i a b l e s  and 
dummies which r e l a t e  t o  deep  d e c r e a s e  of  e x p o r t  i n  c r i s i s  periods 
a r e  t h e  d e t e r m i n i n g  v a r i a b l e s .  The s p e c i f i c a t i o n  of  dummies i s  
d i f f e r e n t  f o r  d i f f e r e n t  s e c t o r s  of  i n d u s t r y  as t h e r e  a r e  d i f f e 
r e n c e s  be tween  s e c t o r s  of  i n d u s t r i e s  i n  e v a l u a t i o n  o f  c r i s i s *

The s p e c i a l  a t t e n t i o n  was d e v o t e d  t o  s p e c i f i c a t i o n  of  inves t-



ment e q u a t i o n s ,  as  i n v e s t m e n t  p r o c e s s e s  a r e  t h e  main s o u r c e  of  
t h e  new t e c h n o l o g y  i n t r o d u c e d  i n t o  p r o d u c t i o n  and t h e  main factor  
o f  l e a i n g  t h e  economy to w a rd s  e q u i l i b r i u m  i n  lonQ r u n ,  on the one 
ha nd .  But on t h e  o t h e r  ha nd ,  t h e  o v e r i n v e s t m e n t  of  t h e  P o l i s h  
economy i s  t h e  f a c t o r  o f  d i s e q u i l i b r i u m  . i n  t h e  whole  economy.  I t  
c r e a t e s  th e  u n a d e q u a t e  s t r u c t u r e  of  t h e  economy and l e a d s  t o  
i n f l a t i o n .  The bad e x p 4 r i e n c e  of  t h e  P o l i s h  economy d u r i n g  l a s t  
y e a r s  p ro v e d  t h a t  i n v e s t m e n t s  a r e  th e  c r u c i a l  p r ob le m  i n  t h e  
p r o c e s s  of  managing  t h e  whole  economy. Now, a c c o r d i n g  t n  t h e  new 
s y s te m  of  management t h e  c e n t r a l  p l a n n i n g  of  i n v e s t m e n t  o u g h t  t o  
be c o n n o c t e d  very  c l o s e l y  w i t h  f i n a n c i a l  s o u r c e s  f o r  i n v e s t m e n t s  
and th e  r o l e  of  e n t e r p r i s e s  ought  t o  be more s i g n i f i c a n t  t h a n  i n  

p r e v i o u s  y e a r s .
[he  i n v e s t m e n t  f u n d s  of  t h e  e n t e r p r i s e s ,  bank c r e d i t s  and 

c e n t r a l  i n v e s t m e n t  fu n d s  a r e  t h e  s o u r c e s  of  the  f i n a n c i n g  of  i n 
v e s t m e n t s  and r a t e  of  i n t e r e s t  ( d i f f e r e n t  i n  t i m e  and d i f f e r e n t  
f o r  branches») r e g u l a t e s  t h e  l e v e l  and s t r u c t u r e  of  i n v e s t m e n t s .  
The t o t a l  v a l u e  o f  i n v e s t m e n t  fu n d s  minus t h e  c o s t s  o f  c r e d i t s  
and r e p a y m e n ts  may be t r e a t e d  a s  the:  t o t a l  demand f o r  i n v e s t m e n t  
goods  and s e r v i c e s .  I t  may be compared  to  t h e  f i n a l  p r o d u c t i o n  
of  i n v e s t m e n t  goods and s e r v i c e s  from i n p u t - o u t p u t  r e l a t i o n s .  Such 
c o m p a r i s o n  e n a b l e s  f o r  t h e  e s t i m a t i o n  of  d e g r e e  of  d e s e q u i l i b r i u m  
a t  t h e  m arke t  of  i n v e s t m e n t  goo d s .

There  a r e  of  c o u r s e  a few f e e d b a c k s  and s i m u l t a n e o u s  i n t e r 
d e p e n d e n c e s  be t ween  endoge nous  v a r i a b l e s .  The f i n i s h e d  i n v e s t 
m e n t s ,  f o r  e xa m ple ,  i n c r e a s e  f i x e d  a s s e t s  and p r o d u c t i o n .  The 
gr ow th  of  p r o d u c t i o n  l e a d s  t o  th e  gr ow th  of  i n v e s t m e n t s  fu nds  and 
g ro w th  of  s u p p l y  of  i n v e s t m e n t  and c o n s u m p t i o n  goods what  e n a 
b l e s  t h e  b e g i n n i n g  of new i n v e s t m e n t s  o r  f a s t e r  c o m p l e t i o n  of  
t h o s e  n o t  c o m p l e t e d .  There  i s  i n t e r d e p e n d e n c e  be tw een  t h e  l e v e l  
o f  new i n v e s t m e n t s  and i n v e s t m e n t s  b e i n g  c o n t i n u e d .

Now t h e  t ime  s e r i e s  of  f i n a n c i a l  c a t e g o r i e s  a r e  t o o  s h o r t  t o  
e n a b l e  t h e  e s t i m a t i o n  o f  sub -m odel  f o r  i n v e s t m e n t  p r o c e s s .  At our 
d i s p o s a l  t h e r e  a r e  o n ly  y e a r l y  d a t a  1961-1983 on i n v e s t m e n t  
o u t l a y s  f o r  s e c t o r s  of  economy and s e c t o r s  of  i n d u s t r y .  So t h e  
r e s p ę c i f i c a t i o n  of  t h e  model must  be done .



The new s i m p l i f i e d  s p e c i f i c a t i o n  i n t r o d u c e d  t h e  l a g g e d  i n 
v e s tm e n t  o u t l a y s ,  l a y g ed  n a t i o n a l  income,  i n v e s t m e n t  c r e d i t s  and 
dummy v a r i a b l e s  r e l a t e d  t o  t h e  t reme ndo us  d e c r e a s e  of  investments  
in  r e c e n t  y e a r s ,  o r  i n v e s t m e n t  boom in  s e v e n t i e s .  There a r e  a l s o  
i n t r o d u c e d  t r e n d  f u n c t i o n s  ( l i n e a r  or  p a r a b o l i c )  t o  th e  s e t s  of  
v a r i a b l e s  e x p l a i n i n g  th e  i n v e s t m e n t  o u t l a y s .

The one y e a r  laflged f i x e d  a s s e t s  and l a g g e d  i n v e s t m e n t s  o u t 
l a y s  a r e  t h e  e x p l a n a t o r y  v a r i a b l e s  i n  f i x e d  a s s e t s  model .

3.  The R e s u l t s  o f  E s t i m a t i o n

The e s t i m a t e d  e q u a t i o n s  a r e  p r e s e n t e d  i n  Appendix B. The r e 
s u l t s  of  e s t i m a t i o n  a r e  q u i t e  good ( h i g h  R^, s i g n i f i c a n t  t - r a -  
t i o s  and sm a l l  r e s i d u a l s ) .  The r e g r e s s i o n  e q u a t i o n s  f o r  Bold 
p r o d u c t i o n  a r e  d e t e r m i n e d  by t o t a l  i m p o r t s  f o r  i n d u s t r y  or  imports 
some s p e c i a l  raw m a t e r i a l s  b e i n g  u s e d  i n  some s e c t o r s  of  indus try  
(among o t h e r s :  f u e l  i n d u s t r y ,  f e r r o u s  m e t a l l u r g y . n o n f e r r o u s  me
t a l l u r g y ,  e n g i n e e r i n g  i n d u s t r y ,  p r e c i s i o n  i n s t r u m e n t s  and a p p a 
r a t u s  i n d u s t r y ,  e l e c t r i c a l  e n g i n e e r i n g  and e l e c t r o n i c  i n d u s t r y ,  
c h e m i c a l  i n d u s t r y ,  t e x t i l e  i n d u s t r y ,  l e a t h e r  and l e a t h e r  p r o 
d u c t s  i n d u s t r y  and i n d u s t r y  t o t a l ) .

The number of  man h o u r s  worked i s  a l s o  good e x p l a n a t o r y  v a 
r i a b l e  e s p e c i a l l y  f o r  c o a l  i n d u s t r y ,  n o n - f e r r o u s  m e t a l l u r g y ,  
machi ne ry  and s t r u c t u r a l  m e ta l  p r o d u c t s ,  p r e c i s i o n  i n s t r u m e n t s  
and a p p a r a t u s ,  t r a n s p o r t  equi pm en t  i n d u s t r y ,  w e a r i n g  a p p a r e l  

i n d u s t r y  and food  i n d u s t r y .
The s o l d  p r o d u c t i o n  of  c o a l  i n d u s t r y  i s  e x p l a n a t o r y  va r ia b le  

i n  e q u a t i o n s  of  s o l d  p r o d u c t i o n  f o r  f e r r o u s  m e t a l l u r g y  and powur 
i n d u s t r y ,  f o r  exam ple .  The s o l d  p r o d u c t i o n  of  t h e  f e r r o u s  i n d u 
s t r y  d e t e r m i n e s  t h e  s o l d  p r o d u c t i o n  of  m a ch in e ry  and s t r u c t u r a l  
m e ta l  p r o d u c t s  i n d u s t r y  and e n g i n e e r i n g  i n d u s t r y  e t c .

In  some e q u a t i o n s  ( f o r  b r a n c h e s  h i g h l y  d e p e n d e n t  on t h e i r  own 
p r o d u c t i o n )  l a g g e d  endogenou s  v a r i a b l e s  a r e  in  t h e  s e t s  o f  expla
n a t o r y  v a r i a b l e s .  There  a r e  a l s o  dummy v a r i a b l e s  f o r  suesona l  e f -  
e c t s .  So th e  p r o d u c t i o n  oub-model  i s  r e c u r s i v e  dynamic model 
and t w o - s t a g e  l e a s t  s q u a r e s  method h as  been us ed  f o r  i t s  e s t i m a 

t i o n .



The s i m p l i f i e d  e q u a t i o n s  f o r  i n v e s t m e n t  o u t l a y s  a r e  a l s o  
r a t h e r  good .  The s i g n i f i c a n t  e s t i m a t o r s  of  p a r a m e t e r s  were o b 
t a i n e d  f o r  one  o r  t h r e e  y e a r s  l a g g e d  end ogeno us  v a r i a b l e s ,  o n e -  
- y e a r  l a g g e d  v a l u e  of  t h e  n a t i o n a l  income,  l i n e a r  of  p a r a b o l i c  
t r e n d s  and dummy v a r i a b l e s  d e f i n e d  as  i t  i s  shown i n  t h e  Appen
d i x  8 .

The e s t i m a t i o n  r e s u l t s  f o r  f i x e d  a s s e t s  e q u a t i o n s  a r e  q u i t e  
good ,  e s p e c i a l l y  (Г c o e f f i c i e n t s  a r e  h i g h  and r e s i d u a l s  very  
s m a l l .  The s i g n i f i c a n t  e s t i m a t o r s  of  p a r a m e t e r s  a r e  o b t a i n e d  
f o r  o n e - y e a r  l a g g e d  end og en ous  v a r i a b l e s  and l a g g e d  ( u s u a l l y  one 
o r  two y e a r s )  i n v e s t m e n t  o u t l a y s  v a r i a b l e s  ( s e e  Appendix B) .

4 .  F o r e c a s t i n g

The f o r e c a s t s  o f  s o l d  p r o d u c t i o n  b a s e d  on t h e  q u a r t e r l y  model 
o f  p r o d u c t i o n  a r e  p r e s e n t e d  i n  Ta b le  C. 1 (Appendix  C ) .  The h o 
r i z o n  of  t h o s e  f o r e c a s t s  i s  n o t  to o  lo n g  b e c a u s e  t h e  a c t u a l i s a -  
t i o n  of  t h e  f o r e c a s t s  w i l l  be done a f t e r  e a c h  o f f  g o i n g  quar ter .  
The c o m p a r i s o n  be tw een  r e a l  v a l u e s  and f o r e c a s t s  w i l l  be p o s 
s i b l e  f o r  th e  f i r s t  q u a r t e r  o f  1985.  The e r r o r s  f o r  a l m o s t  ha lf  
t h e  f o r e c a s t s  a r e  l e s s  t h a n  5*.  But f o r  example  f o r e c a s t i n g  e r 
r o r s  f o r  b u i l d i n g  m a t e r i a l s  i n d u s t r y  and p a p e r  i n d u s t r y  a r e  
ve ry  h i g h ;  *15.3% and  -18.9% r e s p e c t i v e l y .  The o t h e r  f o r e c a s t i n g  
e r r o r s  la y  be tw ee n  5 . IX and 1GX.

Ihe  f o r e c a s t s  e x - p o s t  e r r o r s  f o r  i n v e s t m e n t s  in  19Я4 a r e  
g r e a t e r  t h a n  f o r  s o l d  p r o d u c t i o n  ( s e e  Ta bl e  2 ) .  The r e a s o n  f o r  
t h i s  f a c t  p r o b a b l y  l a y s  i n  u n a d e q u a t e  d e t e r m i n a t i o n  of  t h e  v a 
l u e s  o f  dummy v a r i a b l e s .  So f o r  some b r a n c h e s  of  i n d u s t r y  and 
s e c t o r s  o f  economy th e  a v e r a g e s  o f  o p t i m i s t i c  and p e s i m i s t i c  
f o r e c a s t s  had  t o  be u s e d .  I t  took  p l a c e  f o r  t r a n s p o r t a t i o n ,  coal 
i n d u s t r y ,  f u e l  i n d u s t r y  and b u i l d i n g  m a t e r i a l s  i n d u s t r y .

The f o r e c a s t s  o f  f i x e d  a s s e t s  a r e  p r e s e n t e d  i n  T a b le  G. 3 
(Append ix  C) .  Al l  f o r e c a s t i n g  e x - p o s t  e r r o r s  a r e  s m a l l  and do 
n o t  e x c e s s  2X (11 of  them a r e  be low IX ) .  Only f o r  c o a l  i n d u s t r y ,  
m a chi ne ry  and s t r u c t u r a l  m e t a l  i n d u s t r y  and p a p e r  i n d u s t r y  t h e  
e r r o r s  a r e  g r e a t e r .

The d e c r e a s e  o f  f o r e c a s t e d  i n v e s t m e n t  o u t l a y s  a r e  o b s e r v e d



f o r  commerce and c o a l  i n d u s t r y .  The g r e a t  i n c r e a s e  of  i n v e s t m e n t  
o u t l a y s  has  been  f o r e c a s t e d  f o r  power i n d u s t r y ,  f e r r o u s  m e t a l 
l u r g y ,  n o n - f e r r o u s  m e t a l l u r g y ,  b u i l d i n g  m a t e r i a l s  and food  i n 
d u s t r y  .

Appendix A

The i d e a  of  t h e  method p r o p o s e d  h as  i t s  o r i g i n  i n  t h e  i n f o r 
m a t i on  t h e o r y  p r e s e n t e d  by H. T h e i l .  Among many s u g g e s t i o n s  on 
a p p l i c a t i o n s  of  t h e  i n f o r m a t i o n  t h e o r y  to  economic r e s e a r c h e s  H. 
The i l  h a s  p r o p o s e d  th e  index  o f  i n f o r m a t i o n  i n a c c u r a c y  f o r  com
p a r i s o n  of  two income d i s t r i b u t i o n s  or  Improvement  of  p r e d i c t i o n .  
The index  of  i n f o r m a t i o n  i n a c c u r a c y  i s  d e f i n e d  as f o l l o w s :

n
I ( У: x ) - y t l o g ( ^ i )  ( I )

1 = 1 1

w h e r e :

y ľ  yn a r e  *he s *i a r e s  o i  f i r s t  p o p u l a t i o n  d i s t r i b u 
t i o n ,

Xj,  . . . ,  x() a r e  t h e  s h a r e s  of  t h e  seco nd  p o p u l a t i o n  d i s t r i 
b u t i o n  ,

n i s  the  number of  g r o u p s  c o n s i d e r e d ,

y^,  x^ a r e  n o n n e g a t i v e  and th e y  s h o u l d  add up t o  1:

n n

£  *i  - 1 £  * i  -  l - ( 2 )  
i = l  i = l

The v a l u e  of  I ( y : x )  i s  z e r o  when t h e  a p p r o p r i a t e  f r a c t i o n s  
of  t h e  b o th  d i s t r i b u t i o n s  a r e  e q u a l ,  i . e .  when

yi 1 x i  f o r  i = 1,  2,  . . . , n .

But  I ( y : x ) does  n o t  a c h i e v e  t h e  f i n i t e  maximum v a l u e  b e c a u s e



one o r  more f r a c t i o n s  of  X may e q u a l  z e r o  and t h e  l i m i t  v a l u e  of  

У*
y i lofl x *s aPPr o a c h i n 9 i n f i n i t y  a s  x i i s  a p p r o a c h i n g  z e r o .

Ihe  pr obl em  of  s e l e c t i n g  v a r i a b l e s  t o  an e c o n o m e t r i c  e q u a 
t i o n  may bo t r e a t e d  as  s e l e c t i n g  v a r i a b l e s  whose r e l a t i v e  changes 
a r e  s i m i l a r .  Suppose t h a t  Y i s  endogenous  v a r i a b l e  e x p l a i n e d  by 
v a r i a b l e  X. I f  we a r e  d e a l i n g  w i t h  t i m e  s e r i e s  t h e  c h a n g e s  of  
t h e s e  v a r i a b l e s  s h o u l d  be p a r a l l e l  i n  r e l a t i o n  t o  t i m e ,  and when 
we o r e  exa m in in g  c r o s s - s e c t i o n  d a t a  c h a n g e s  i n  r e l a t i o n  to objects  
s h o u l d  be p a r a l l e l  a s  p o s s i b l e .  Of c o u r s e  t h e  c h a n g e s  o f  n e g a t i 
v e l y  c o r r e l a t e d  v a r i a b l e s  ou g h t  t o  be p a r a l l e l  b u t  i n  o p p o s i t e  
way. There  i s  a l s o  p o s s i b l e  a change  o f  t h e  c h a r a c t e r  o f  d e p e n 
dency of  v a r i a b l e s  by s p e c i a l  t r a n s f o r m a t i o n 3 .

Because  of  c o n d i t i o n  ( 2 )  v a r i a b l e s  must  be s t a n d a r d i z e d  i n  
su ch  manner t h a t  e a c h  of  t h e  o b s e r v a t i o n s  i s  d i v e d e d  by sum o f  
a l l  o b s e r v a t i o n s .  A f t e r  t h i s  s t a n d a r d i z a t i o n  we o b t a i n  t h e  var ia 
b l e s  which  d e t e r m i n e  v e c t o r s  of  s h a r e s  and c an  be i n t e r p r e t e d  as  
d e c o m p o s i t i o n  of  t h e  i n i t i a l  v a r i a b l e s  i n  r e l a t i o n  t o  t i m e  o r  
o b j e c t s .

The i n f o r m a t i o n  i n a c c u r a c y  h a s  one bad p r o p e r t y  namely  t h a t  
i t s  u p p e r  l i m i t  d o e s  n o t  e x i s t .  I t  i s  p o s s i b l e  to  r e f o r m u l a t e  the 
me asure  of  l i k e n e s s  t o  a v o i d  t h i s  d e f i c i e n c y .  The n o r m a l i z a t i o n  
p r e s e n t e d  be low g i v e s  u s  a new me asu re  of  s i m i l a r i t y .

P ( y : x )  = — - J ( y : x V  П )

which i s  a p p r o a c h i n g  z e r o  f o r  I ( y : x )  ~»a> and i s  e q u a l  1 f o r  
I ( y : x )  e q u a l  0 .  So now we ha ve  t h e  bounded  measu re

0 < P ( y . x ) < l  U )

w i t h  good i n t u i t i v e  i n t e r p r e t a t i o n  as  measu re  of  s i m i l a r i t y  of  
two v a r i a b l e s  and i t  may be u s e d  f o r  o r d e r i n g  t h e  s e t  o f  indepen
d e n t  v a r i a b l e s  due  t o  l i k e n e s s  t o  t h e  d e p e n d e n t  v a r i a b l e .

5 For  example  su ch  as  be low t r a n s f o r m a t i o n  on X c h a n n e s  t h e  
c h a r a u t e r  o f  depende ncy  be tw een  v a r i a b l e s :  xj = x^ and x^ * xt + &j
f o r  i  = 2,  ... . , n  where  - - ( x  -  x.  , )  b u t  i t  i s  p o s s i b l e  t o  
be done when <5 .<x^  for a l l  i  * 2 ,  . . . ,  n .



Ihe  two v a r i a b l e s  a r e  more s i m i l a r  when P ( y : x )  i s  n e a r l y  one 
( P ( y : x )  i s  e q u a l  one when a l l  a p p r o p r i a t e  s h a r e s  of  b o t h  d i s t r i 
b u t i o n s  a r e  e q u a l ) ,  and n e a r l y  z e r o  when t h e r e  a r e  b i g  d i f f e r e n 
c e s  be tween  t h e s e  s h a r e s .  So t h e  o r d e r i n g  of  i n d e p e n d e n t  v a r i a 
b l e s  due t o  d e s c e n d i n g  v a l u e s  o f  P ( y . x )  i s  c r i t e r i u m  o f  se lect ing  
v a r i a b l e s  t o  e c o n o m e t r i c  e q u a t i o n .

We can  show t h a t  i t  i s  s i m p l e  to  s e l e c t  one e x p l a n a t o r y  v a r 
i a b l e  t o  th e  e c o n o m e t r i c  e q u a t i o n  s e a r c h i n g  f o r  t h e  h i g h e s t  
v a l u e  of  P. The second  e x p l a n a t o r y  v a r i a b l e  may be s e l e c t e d  as  
t h e  n e x t  v a r i a b l e  from t h e  v a r i a b l e s  s e t  o r d e r e d  due t o  d e s c e n 
d i n g  v a l u e s  of  measure  of  s i m i l a r i t y  P. But now t h e  pr ob le m  of  
r e p e a t i n g  th e  i n f o r m a t i o n  by t h i s  new j o i n t  v a r i a b l e  o c c u r s .  So 
i t  i s  d e s i r a b l e  t h a t  t h e  v a l u e  of  s i m i l a r i t y  measure  be tw een  th e  
f i r s t  and t h e  s e cond  j o i n t  v a r i a b l e  s h o u l d  be s m a l l .  I t  means 
t h a t  t h e  i n a c c u r a c y  of  i n f o r m a t i o n  be tween  e x p l a n a t o r y  v a r i a b l e s

A
o u g h t  t o  be b i g  what  g u a r a n t e e s  non r e p e a t i n g  o f  i n f o r m a t i o n .  
I t  l e a d s  t o  a s i m p l e  way of j o i n i n g  t h e  seco nd  and t h e  f o l l o w i n g  
v a r i a b l e s  on t h e  b a s e  of  such  r e l a t i o n  as  below

P ( y / x J  j * 1 . 2 ...... к - 1
r .  --------- J —  ( 5 )
J P(XQ ;Xj) 0  ý j

w h e r e :

P ( y : X j )  i s  t h e  measure  of  s i m i l a r i t y  be tween  d e p e n d e n t  v a 
r i a b l e  Y and i n d e p e n d e n t  v a r i a b l e  x^,

P(x  : x . )  i s  t h e  me asure  of  s i m i l a r i t y  be tw een  t h e  l a s t  o f
J

p r e v i o u s  e x p l a n a t o r y  v a r i a b l e s  xo and j o i n i n g  new v a r i a b l e
1 i s  t h e  number of  v a r i a b l e s  s e l e c t e d  t o  econometr ic  equa t ion .  
The h i g h e s t  v a l u e  of  i n d i c a t e s  t h e  f o l l o w i n g  j o i n t  v a r 

i a b l e .  The number of  e x p l a n a t o r y  v a r i a b l e s  i n  t h e  e c o n o m e t r i c  
e q u a t i o n  must  be a p r i o r i  l i m i t e d .  I t  i s  p o s s i b l e  t o  l i m i t  t h i s  
number i n  r e l a t i o n  t o  d e s i r a b l e  d e g r e e s  of  f reedom f o r  example .

A l t e r n a t i v e  way of  s o l v i n g  t h i s  p r ob le m  i s  j o i n i n g  one v a r 
i a b l e  which  h as  t h e  h i g h e s t  v a l u e  of  s i m i l a r i t y ,  e s t i m a t i n g  the  
r e g r e s s i o n  e q u a t i o n  and t r e a t i n g  t h e  r e s i d u a l s  as  new v a r i a b l e  
which ough t  t o  be e x p l a i n e d  by a f o l l o w i n g  v a r i a b l e  w i t h i n  th e

A
T h is  same,  t h e  measure  of  s i m i l a r i t y  ough t  t o  be s m a l l .



s e t  o f  d e p e n d e n t  v a r i a b l e s ,  a f t e r  e x c l u d i n g  t h e  f i r s t  s e l e c t e d  
one .  Such i t e r a t i v e  p r o c e d u r e  i s  c o n t i n u e d  up t o  a c h i e v i n g  th e  
d e s i r a b l e  v a l u e s  R, b u t  i t  do es  n o t  s ave  t ime  and i s  r a t h e r  e x 
p e n s i v e .

Now we t r y  t o  d e t e r m i n e  t h e  method of  s p e c i f i c a t i o n ,  based on
s i m i l a r i t y  m e a s u r e s ,  f o r  s i m u l t a n e o u s  e q u a t i o n s  model .  L e t  us
assume t h a t  t h e r e  e x i s t  m endogenous  v a r i a b l e s  Y, , . . . .  у which1 m
we a r e  i n t e r e s t e d  i n ,  and t h a t  we have n o t  any a p r i o r i  i n f o r m a 
t i o n  a b o u t  t h e i r  n a t u r e .  I t  means t h a t  we do n o t  know which of  
them a r e  s i m u l t a n e o u s l y  d e p e n d e n t .

The i n f o r m a t i o n  i n a c c u r a c i e s  1 ( у ( : у . )  and H y y y ^  a r e  n o t  
s y m m u tr ic ,  so  t h e  me as u re  of  s i m i l a r i t y  a r e  n o t  sy m m e t r ic  t o o ,  
what  means t h a t  t P ^ .  Thus t h e  m a t r i x  P of  s i m i l a r i t y  mea
s u r e s  P j j ,  f o r  m en dog enous  v a r i a b l e s  i s  n o t  sym m etr i c  m a t r i x .  
This  a sy m m etr ic  p r o p e r t y  d e n o t e s  t h a t  g r e a t  s i m i l a r i t y  of  one 
v a r i a b l e  t o  a n o t h e r  dues  n o t  g u a r a n t e e  t h a t  t h e  same r e l a t i o n  
e x i s t s  when v a r i a b l e s  a r e  c o n v e r s l y  i n t e r r e l a t e d .

The row e l e m e n t s  of  m a t r i x  P a r e  thB m e a s u r e s  of  s i m i l a r i t y  
f o r  p a r t i c u l a r  v a r i a b l e s  j  ( J - 1,  2 ,  ra) t o  v a r i a b l e  i
(1 * 1 , 2 ,  . .  . , m)

P *
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ml

1h>

The main d i a g o n a l  o f  m a t r i x  P c o n s i s t s  of  on es  and r e m a i n i n g  
e l e m e n t s  which  a r e  n o t  sy m m e t r ic  may become t h e  b a s i s  a£ d e t e r 
m i n a t i o n  f o r  s i m u l t a n e o u s l y  d e p e n d e n t  v a r i a b l e .

Suppose  t h a t  f o r  c o n s t a n t  i  and j  P ^  i s  s u f f i c i e n t l y  n e a r  
P j A so  we can  d e t e r m i n e  th e  Ŷ  and Ŷ  as  s i m u l t a n e o u s l y  d e p e n 
d e n t  v a r i a b l e s .  Of c o u r s e  i t  i s  n p ^ e s s a r y  t o  d e t e r m i n e  t h e  c r i 
t i c a l  v a l u e  o f  th o  d i f f e r e n c e  be tw een  P, л and P. . -  л

* J i  j  Ú
N e x t ,  f o r  a l l  s e t s  pg of  t h e  p a i r s  and we c h o s e  ma

ximum a t  ea ch  p a i r  v a l u e

max Ps = m a x ( P ^ , V f o r  i  # j  i ,  j  ■« I,  2, . . . ,m  <?)



which d e t e r m i n e  th e  dependence  be tween a p p r o p r i a t e  endogenous
v a r i a b l e s

Yi i f P > P
J i  U ( 0)

F i n d i n g  f o r  example t h a t  i n  t h e  s e t  Ps f o r  i  = 1 and 3 = 3

^13 “ t h e  mea3ure o i  s i m i l a r i t y  v a r i a b l e  Y? to  v a r i a b l e  Ŷ  i s
g r e a t e r  th en  t h e  measure  of  s i m i l a r i t y  Yj t o  Yj,  we d e te rm in e  the
r e c c u r s i v e  dependence  be tween  y t and Yj .  Next ,  i t  i s  n e c e s s a r y
t o  examine t h e  d i f f e r e n c e  be tween  maxP„ and minP . I f  t h i s  d i -3 s
f f e r e n c o  i s  e q u a l  o r  l e s s  c r i t i c a l  v a l u e  6Q we d e t e r m i n e  t h e  s i 
m u l t a n e o u s l y  de pendence  be tween  v a r i a b l e  Y, and Y

У

y i

i f  max P -  min P „ < * „ä ь  U
f o r  i , J = 1,  2,  . . m

i * Í

(9 )

The number of  s i m u l t a n e o u s l y  d e p e n d e n t  v a r i a b l e s  depend3onn 
th e  v a l u e  of  óQ which i s  e s t a b l i s h e d  a r b i t r a r y .  So,  i f  <50 i s  
s m a l l  -  f o r  example ó Q * 0 .0 5  -  t h e  number o f  s i m u l t a n e o u s l y  d e 
p e n d e n t  e q u a t i o n s  o b t a i n e d  i n  t h i s  way i s  s m a l l e r  t h a n  f o r
g r e a t e r  ôo ’ say  6Q = 0 . 1 .

Le t  us assume t h a t  f i v e  endogenou s  v a r i a b l e s  e x i s t  and ma-
of s i m i l a r i t y  m easu re s  i s such  as below

1.000 0.9 40 O.B25 0.691 0.831
0.066 1.000 0.9 80 0.820 0 .9 8 5

p = 0 .9 90 0 .7 3 0 1.000 0.985 0 .9 8 0
ť 0 .959 0 .9 50 0.981 1.000 0 .9 34

0.9 54 0. 977 0 .9 2 8 0.B11 1.00 0

So, f o r  00 = 0 . 0 5  t h e  a p p r o p r i a t e  m a t r i x  В d e t e r m i n i n g  th e  
s i m u l t a n e o u s  v a r i a b l e s  h a s  a form



1 1 0
0 I 1
1 0 1 
1 1 1
1 1 0 u

f o r  0 Q = 0 .0 5

where s y m m e t r i c a l l y  p l a c e d  ones  p o i n t  t h e  s i m u l t a n e o u s l y  d e p e n 
d e n t  v a r i a b l e s .  I s  t h i s  example  o n ly  two e q u a t i o n s  a r e  s i m u l t a 
n e o u s l y  d e p e n d e n t  b e c a u s e  t h e  backward r e l a t i o n s  e x i s t  o n ly  be -

A f t e r  c h a n g i n g  t h e  l e v e l  o f  c r i -  
m a t r i x  В t a k e s  t h e  form

tween У2 

t i c a l  v a l u e  6
and Y5 , Yj and Y4 *

i n t o  6„ = 0 . 1 ,

В * f o r  a o * 0 . 1

and f o u r  e q u a t i o n s  a r e  s i m u l t a n e o u s l y  d e p e n d e n t ,  b e c a u s e  backward 
r e l a t i o n s  e x i s t  f o r  f o l l o w i n g  v a r i a b l e s

A not he r  way of  s p e c i f i c a t i o n  i s  e l i m i n a t i n g  e x p l a n a t o r y  v a r 
i a b l e s  Yj f o r  e a c h  Yj u s i n g  t h e  c r i t i c a l  v a l u e  Рц . So t h e  matrix 
В i s  d e t e r m i n e d  on t h e  b a s i s  o f  t h e  f o l l o w i n g  i n e q u a l i t i e s

i f P i ^ Poj  i

f o r  i ,  j  * 1,  2 ............ га I  * j

( 10 )

On th e  one hand  t h i s  way o f  s p e c i f i c a t i o n  may l e a d  t o  e s t a 
b l i s h i n g  s i m u l t a n e o u s l y  d e p e n d e n t  v a r i a b l e s  f o r  which  l a r g e  d i f 
f e r e n c e s  be tween  s i m i l a r i t y  m e a s u re s  P ^  and P ^  e x i s t .  On th e  
a n o t h e r  hand t h e  p r o c e s s  o f  e l i m i n a t i n g  e x p l a n a t o r y  v a r i a b l e s  i s  
homogenous f o r  a l l  v a r i a b l e s ,  ho we ve r ,  som et i mes  i t  may l e a d  t o  
e x c e s s i v e  s i m p l i f i c a t i o n  o f  t h e  mo del ,  e s p e c i a l l y  when some v a 
r i a b l e s  a r e  h a r d  t o  be e x p l a i n e d .



ŕ. a _________________________ Izabel l a  Kudrycku_____________________________

A f t e r  d e t e r m i n i n g  s i m u l t a n e o u s l y  d e p e n d e n t  v a r i a b l e s  t h e  
f u r t h e r  s p e c i f i c a t i o n  of  t h e  model i s  c o n t i n u e d  and ord ina ry  way 
i s  a p p l i e d  as  t o  t h e  s i n g l e  e q u a t i o n  model .  Of c o u r s e ,  t h e  s p e 
c i a l  a t t e n t i o n  must be payed  f o r  t h e  c o n d i t i o n s  o f  i d e n t i f i c a 
t i o n ,  b e c a u s e  t h i s  method does  n o t  a s s u r e  such  c o n d i t i o n s .

The s i m i l a r i t y  me asu re s  may a l s o  be us ed  f o r  s p e c i f i c a t i o n  
of  l a r g e  m e d e l s ,  when a p r i o r i  r e c o g n i t i o n  be tween  endogenous and 
e x p l a n a t o r y  v a r i a b l e s  does  n o t  e x i s t ,  however  i n  such  c i r cu m s tan 
c e s  t h e  d a t a  ab o u t  f u t u r e  v a l u e s  of  exogenous  v a r i a b l e s  must  be 
a v a i l a b l e ,  o r  t ime  s e r i e s  p r e d i c t i v e  models  f o r  t h o s e  v a r i a b l e s  
s h o u l d  be e s t i m a t e d .

The a n a l y s i s  o f  t h e  e l e m e n t s  f o r  p a r t i c u l a r  row of  m a t r i x  P 
e n a b l e s  t o  e l i m i n a t e  some number of  v a r i a b l e s  f o r  which t h e  v a 
l u e s  of  P. . a r e  e q u a l  o r  g r e a t e r  t h a n  c r i t i c a l  v a l u e  P.Q what  i s  
e q u i v a l e n t  t o  f u l f i l l  c o n d i t i o n  ( 1 0 ) .  Thus,  t h e  mechar i i snof  back
ward r e l a t i o n  i s  o b t a i n e d  by c a n c e l l i n g  some v a r i a b l e s ,  what means 
t h a t  z e r o s  have a p p e a r e d  a t  some p l a c e s  of  m a t r i x  B. F u r t h e r ,  i f  
f o r  any row of  m a t r i x  P a l l  P ^  a r e  l e s s  t h a n  PQ

P i j < Po f o r  i t i ,  j  * 1, 2,  . . . ,  m ( 1 1 )

such  v a r i a b l e  ought  t o  be t r e a t e d  as  exog eno us  b e c a u s e  of  c r i t i 
c a l  v a l u e  PQ p r e d e t e r m i n e d  a p r i o r i  t h e r e  i s  n o t  any v a r i a b l e  
a b l e  t o  d e t e r m i n e  Y^. Of c o u r s e ,  i t  i s  n e c e s s a r y  t o  examine  the  
c o n d i t i o n  of  i d e n t i f i c a t i o n ,  s i m i l a r l y  i f  model would be s p e c i 
f i e d  on t h e  a p r i o r i  economic  r e l a t i o n s .

The method p r e s e n t e d  i n  t h i s  p a p e r  b a s e d  on s i m i l a r i t y  mea
s u r e s  i s  very  s i m p l e  and (nay be a p p l i e d  t o  n o n l i n e a r  r e l a t i o n s  
t o o .  Thus ,  when t h e  number of  v a r i a b l e s  i s  g r e a t ,  o r  some r e l a 
t i o n s  a r e  n o n l i n e a r  t h e  a p p l i c a t i o n  of  t h i s  method i s  ve ry  
u s e f u l .  I t  i s  a l s o  i m p p r t a n t  t h a t  s i m i l a r i t y  m easur e  i s  t h e  t ra n 
s f o r m a t i o n  of  c o n d i t i o n a l  e n t r o p y  and t h e r e f o r e  h a s  a c l e a r  i n 
t e r p r e t a t i o n  .



Appe n d i x  В

N o t a t i o n

d о g e n o u s  v a r i a b l e s '•

s o l d p r o d u c t i o n  in  t h e  b r a n c h e s of i n d u s t r y :

W - c o a l EL - e l e c t r i c  e n g i n e e r i i
and e l e c t r o n i c

P - f u e l CH - c h e m i c a l

EN - power MB - b u i l d i n g  m a t e r i a l s
HZ - f e r r o u s  m e t a l l u r g y SZ - g l a s s  and p o t t e r y

MN - n o n - f e r r o u s  m e t a l l u r g y OR - wood
MET - m a chi ne ry  and s t r u c t u r a l

m e t a l  p r o d u c t s PAP - p a p e r
MAS - e n g i n e e r i n g WL - t e x t i l e
PR - p r e c i s i o n  i n s t r u m e n t s 00 - w e a r i n g  a p p a r e l

and a p p a r a t u s
ST - t r a n s p o r t  e q u ip m en t SK - l e a t h e r  and l e a t h e

p r o d u c t s

0G - t o t a l  ( c u r r e n t  p r i c e s ) SP - food

PPBCS - b a s i c  p r o d u c t i o n  of  c o n s t r u c t i o n  i n  c o n s t a n t  p r ices  (1982) 
PPBCB - b a s i c  p r o d u c t i o n  of  c o n s t r u c t i o n  i n  c u r r e n t  p r i c e s  
PLAD -  f r e i g h t  t r a n s p o r t  ( m i l l i o n  t o n s )

E x p l a n a t o r y  v a r i a b l e s :

IMRU (1 nad 2)  -  i m p o r t  o f  i r o n  o r e  ( t o t . ę l  and i n  t h e  b r a c k e t s :  
s o c i a l i s t  -  o t h e r  c o u n t r i e s )

IMCE (1 and 2) -  i m p o r t  o f  c e l l u l o s e  
1MAL (1 and  2)  -  i m p o r t  o f  a luminium  
1MZ (1 and 2) -  i m p o r t s  f o r  p r o d u c t i o n
RH -  ma n-h ours  worked p e r  100 w o r k e r s  f o r  e a c h  b r a n c h  ( t h e  same 

n a t a t i o n  as  f o r  s o l d  p r o d u c t i o n  SP)
POWW -  d a i l y  c o a l  o u t p u t  ( a v e r a g e )
PCEL -  p r o d u c t i o n  o f  c e l l u l o s e  
SKML' -  p u r c h a s e  o f  mi lk



SKM - p u r c h a s e  of  meat
I IZB - number of  rooms in  r e s i d e n t i a 1 b u i l d i n g s  ( s o c i a l i z e d  s e c 

t o r )
PREN - e l e c t r i c  power o u t p u t  ( m i l l i o n  KWh)

-  dummy v a r i a b l e  ( i  - number of  t h e  q u a r t e r  o f  t h e  y e a r )
T -  t i m e  v a r i a b l e

S u b s c r i p t  -1 means 1 p e r i o d  l a g .
Ihe  v a l u e s  of  t - s t a t i s t i c s  a r e  g i v e n  i n  b r a c k e t s .



E s t i m a t e d  p r o d u c t i o n  e q u a t i o n s

1. Coal  I n d u s t r y

SPN = 9 .5 6 9  RHW ♦ 0 . 75 4  PMAS . ♦ 6 . 1 4 0  Z, ♦ 14 .6 5  Z,  * 9 . 4 8 ?  Z,  -  4 7 1 .5 5  
( 5 . 9 6 )  ( 1 2 . 1 7 )  ( 0 . 9 9 )  1 ( 2 . 1 3 )  2 ( 1 . 3 9 )  3 ( 6 . 2 2 )

R2 * 0 .9 74

2.  F ue l  i n d u s t r y

SPP * 4 .9 6 3  RHP ♦ 0 . 5 3 8  SPP ♦ 0 .2 7 2  IKZ ♦ 16 .06  Z, ♦ 9 . 8 2  Z ,  ♦ 18 .7 9  Z, 
( 0 . 8 8 )  ( 2 . 9 0 )  _ i  ( 2 . 6 8 )  ( 2 - 0 1 )  1 ( 0 . 8 4 ) 2 ( 1 . 1 0 )  3

R2 = 0 .9 6

3.  Power i n d u s t r y

SPEN = 1 .881  RHtN + 0 . 5 1 8  SPW ♦ 1 .12  Z. -  3 .9 3 6  Z ,  -  2 . 0 2 2  Z,  -  85 .2 1  
( 0 . 7 2 )  (12 . .77 )  ( 0 . 2 2 ) *  ( 0 . 5 5 )  Z ( 0 . 1 7 )  3 ( 0 . 6 5 )

R2 = 0 .9 4

4.  F e r r o u s  m e t a l l u r g y

SPHZ = 1 4 .2 4  RHHZ ♦ 0 .4 1 9  IMZ + 2 5 .5 4  Z, + 35. 74 Z,  + 5 5 .6 0  Z,  -  658 .9 2  
( 1 . 2 6 )  ( 6 . 7 9 )  (2 .  78)  1 (1.  85) 1 (1.  59)  3 (1.  24)

-  229 .92  
( 0 . 8 4 )



SPMN = 6 .4 62  RHMN + 0-423  IMAL2 -  0-01 PREN - 3. 936 Zj -  68. 05 Z2 + 83. 84 Z,
( 1 . 8 5 )  ( 0 . 6 4 )  ( 9 . 7 9 )  ( 0 . 5 5 )  ( 0 . 7 2 )  ( 8 . 9 6 ;

R2 » 0. 96

6 .  Ma chinery  and s t r u c t u r a l  m e t a l  i n d u s t r y

a )  SPMET - 0 .3 7 7  SPHZ . ♦ 0-107  IMZ ♦ 14 . 442  Zl * 1 .2 5  Z- -  4.,389 Zj ♦ 16. 53
i i  771 _1 ( 2 . 8 0 )  ( 3 . 4 8 )  1 (0-  29)  ( 1 . 0 0 )  ( 3 . 5 3 )( 4 . 7 7 )  _1 ( 2 . 8 0 )  ( 3 . 4 8 )

R2 = 0. 96

b)  SPMET = 0 . 0 5  PREN + 0 .1 64  IMZ ♦ 8 .4 7 3  Zj ♦ 34. 76 Z? * 35. 55 Z ,  -  143- 09
( 6 . 3 0 )  ( 7 . 5 9 )  ( 2 . 4 0 )  1 ( 5 - 8 0 )  ( 5 . 3 0 )  (5 .  34)

R2 = 0. 97

c )  SPMET = 7 .5 7 5  RHMET ♦  0 .2 2 8  IMZ «■ 10. 98 Z j  *  1 8 . 63  Z j  -  2 2 .5 2  Z ,  -  J } 7 - * *
( 1 . 9 3 )  ( 6 . 8 5 )  ( 1 . 6 5 )  1 ( 1 .B 7 )  4 ( 1 6 b )  ( 1 . 7 9 )

R2 = 0 .9 1

7.  E n g i n e e r i n g  i n d u s t r y

a)  SPMAS = ( b 4U ) RHMAS + ( 6 * 63 Í ) IMZ * Cl- 7 9 ) 21 + №  + C*0?37>23 '  (o! 25)  

R2 <= 0 .9 1 6

b)  SPMAS = 0 679 PHZ -  0 .1 8 6  IMZ + 0 .1 0 2  Zj -  4 .427  Z2 -  8 .473  Zj ♦ H
( 4 . 5 5 )  ( 2 . 6 1 )  ( 0 . 0 1 )  1 ( 0 . 6 2 )  4 < 1 . 2 1 )  <.4.41)

R2 ,= 0 . 9 7 0

574 .58  
(3.  67)



8.  P r e c i s i o n  i n s t r u m e n t s  end a p p a r a t u s  i n d u s t r y

a )  bPPR * 1 .029  RHPR -  0 . 1 3  IMZ2 -  1 .42 3  Z, ♦ 1 .4 09  Z,  ♦ 2 .2 6 2  Z , - 3 B . 6 5
( 1 . 6 5 )  (8 95) ( 1 . 1 7 )  ( 0 . 9 3 )  2 ( 0 . 8 6 )  3 ( 1 . 3 6 )

R2 = 0 .9 45

b)  SPPR <= 0 . 0 4 6 2  SPPR , ♦ 0-085  1MZ2 ♦ 0 . 0 7 9  Z, -  1 .032  Z,  - 2 459 Z,  ♦ 5 . 229
( 5 . 0 4 )  ( 6 . 1 3 )  ( 0 . 1 0 )  ( 1 . 2 8 )  2 ( 3 . 1 1 )  5 .4 9

R2 = 0 .9 7 9

9 .  T r a n s p o r t  equ ip m e n t  i n d u s t r y

a )  SPST * 34 .6 7  RHST - 19 .12  Z, ♦ 6 6 .6 6  Z ,  -  110 .9 2  Z,  -  1 485
( 6 . 7 4 )  ( 1 . 1 3 )  1 ( 3 . 0 7 )  2 ( 4 . 1 0 )  3 ( 0 . 8 3 )

R2 = 0 .7 9 9

b) SPST = 1 .4 6 2  RHST + 0 . 8 7 7  SPMAS ♦ 0 . 0 7  IMZ - 9 . 09 5  Z. - 4 . 7 8 6  Z,  -  8 .871  Z,  -  49 .29
( 0 . 3 7 )  ( 4 . 0 6 )  ( 0 . 7 3 )  ( 1 . 2 7 )  ' ( 0 . 4 4 )  2 ( 0 . 5 5 )  5 ( 0 . 2 8 )

R2 = 0 . 9 7 9  :

10 .  E l e c t r i c  e n g i n e e r i n g  and e l e c t r o n i c  i n d u s t r y

SPEL = 0 .6 0 4  SPEL , -  0 . 3 0 5  IMZ2 + 0 .6 0 4  Z, - 4 .8 8 2  Z ,  -  1 5 . 20Z, + 17 .21  
( 6 . 4 4 )  ( 4 . 6 7 )  ( 0 . 2 1 )  1 ( 1 . 2 9 )  2 ( 4 . 0 8 Г  ( 4 . 3 4 )

R2 = 0 . 9 8 0

11.  Chemica l  i n d u s t r y

a )  SPCH = 1 2 .1 9  RHCH + 0 . 5 6 7  IMZ ♦ 2 4 .1 9  Z, ♦ 2 4 .6 2  Z ,  * 44 .8 4  Z,  - 496 .1 8t ▼ t t . O Í  ЧН.О** í.-*
( 1 . 5 9 )  ( 1 3 . 3 1 )  ( 2 . 3 6 )  1 ( 1 . 5 3 )  2 ( 1 . 4 0 )  3 ( 1 . 4 5 )



R2 = 0. 992

12. B u i l d i n g  m a t e r i a l s  i n d u s t r y

SPMB = 1 .435  RMMB ♦ 0-892  SPMB , -  Ć . 998 Z, ♦ 10 .6 3  Z ,  + 6 .3 1 9  Z,  -  6 5 .7 9  
( 1 . 2 5 )  ( 1 0 . 1 2 )  ( 1 . 5 4 )  1 ( 2 . 2 3 )  Ĺ ( 1 . 1 9 )  ( 1 . 2 4 )

R2 = 0. 922

13.  G l a s s  and p o t t e r y  i n d u s t r y

a )  SPSZ = 1 . 02 3  RHSZ + 0 .  072 OMZ + 2 .949  Z, + 2 . 7 6 4  Z9 + 1 .964  Z, -  39 .4 0
( 1 . 5 8 )  ( 1 0 . 9 9 )  ( 1 . 8 8 )  1 ( 1 . 5 5 )  Ł ( 1 . 0 1 )  * ( 1 . 4 2 )

R2 = 0 . 93 3

b)  SPSZ = 0 .2 4 3  RHSZ + 0 .0 5 1  IMZ -  0 .0 01  PREN + 1 .9 9 5  Z. + 8-424  Z ,  + 8-451  Z,
( 0 . 6 2 )  ( 9 . 8 8 )  ( 5 . 3 2 )  ( 2 . 3 2 )  1 ( 5 . 9 0 )  Ĺ ( 5 . 2 8 )

R2 = 0 . 9 8 3

14.  Wood i n d u s t r y

SPDR = 0 .4 7 4  SPOR , + 0 .1 1 6  IMZ + 6 . 3 6 5  Z, -  1 .65 2  Z,  -  6 .6 9 5  Z, ♦ 12 .02
( 4 . 0 4 )  ( 4 . 6 8 )  ( 2 . 3 5 )  L ( 0 . 5 8 )  Ł ( 2 . 3 8 )  ( 3 . 9 0 )

R2 = 0 .975

15.  P a p e r  i n d u s t r y

a )  SPPAP = 0 .7 9 6  RHPAP ♦ 0 . 0 7 5  IMZ ♦ 5 . 1 1 9  Z, ♦ 2 .2 2 6  Z,  ♦ 3 .58 7  Z , - 3 2 . 0 4  
( 0 . 9 7 )  ( 9 . 1 0 )  ( 3 . 4 8 )  1 ( 1 . 2 0 )  ( 1 . 2 0 )  ( 0 . 8 6 )

42. 28 
( 2 . 8 5 )



b)  5PPAP * 0 .3 9 8  SPPAP . * 0 . 0 5 1  IMZ ♦ 4 . 6 1 5  ľ ,  ♦ 0 .3 3 5  Z ,  ♦ 0 . 4 7 3  Z,  -  2 .3 3 0  
( 2 . 3 8 )  3 . 8 1 )  ( 3 . 6 5 )  1 ( 0 . 2 5 )  1 ( 0 . 3 6 )  3 ( 1 . 5 6 )

R2 = 0 .9 5 9

16.  T e x t i l e  i n d u s t r y

e )  SPWL * 0 .1 2 7  SPWL . -  0 . 2 3 6  IMZ2 * 10 .34  Z, -  7 .32 7  Z ,  -  13 .7 9  Z,  * 10 .11
( 8 . 8 5 )  ( 3 . 0 2 )  ( 2 . 1 4 )  1 ( 1 . 4 4 )  1 ( 2 . 8 0 )  3 ( 1 . 6 6 )

R2 = 0 .0 7 9

b)  SPWL = 9 .1 4 9  RHWL * 0 .2 94  IMZ -► 1 3 .3 3  Z, ♦ 14 .06  Z ,  ♦ 2 7 .2 0  Z, -  345 . 69
( 1 . 3 4 )  ( 3 . 6 8 )  ( 0 . 9 1 )  1 ( 0 . 6 9 )  1 ( 1 . 0 3 )  3 ( 1 . 1 9 )

R2 = 0 .8 3 2

17.  Wearing e p p a r e l  i n d u s t r y

a )  SPOD = 0 .8 8 1  RHOD + 0 , 3 5 8  SPWL -  6 .224  Z, -  3 . 7 2 3  Z- -  3 .7 23  Z ,  -  33 .1 0
( 1 . 8 4 )  ( 2 4 . 7 4 )  ( 4 . 3 9 )  1 ( 2 . 4 7 )  1 ( 0 . 6 3 )  ( 1 . 5 5 )

R2 * 0 .9 6 6

a )  SPOD = 0 .0 7 8  RHOD + 0 . 7 8 0  SPOD , + 0 .0 8 3  IMZ - 9 . 0 3 6  Z, -  9 .5 8 5  Z,  -  11 .6 7  Z,  -  25 .66  
( 1 . 7 0 )  ( 9 . 2 5 )  ( 3 . 1 0 )  ( 4 . 6 7 )  1 ( 5 . 0 2 )  £ ( 2 . 7 8 )  3 ( 1 . 1 1 )

R2 = O.986

18. L e a t h e r  and l e a t h e r  p r o d u c t s  i n d u s t r y

a )  SPSK = 3 . 1 1 2  RHSK + 0 .1 3 1  IMZ * 4 . 6 3 7  Z, * 2 .6 8 6  Z,  + 10 .9 2  Z ,  -  123.75  
( 1 . 8 3 )  ( 5 . 0 2 )  ( 0 . 8 9 )  1 ( 0 . 4 5 )  1 ( 0 . 9 8 )  3 ( 1 . 6 6 )

The 
Q

uarterly 
Forecasting 

M
odel



b) SPSK = 0 .1 2 9  RHSK + 0B06 S P S K ,  + 0 ,0 4 5  IMZ - 3 . 6 8 0  Zj -  8 .0 4 6  Z2 -  12 .1 7  Z} - 
( 0 . 1 6 )  ( 7 . 4 9 )  ( 2 . 8 5 )  ( 1 . 5 4 )  ( 2 . 8 4 )  ( 2 . 2 2 )

R2 •= 0 .9 7

19.  Food i n d u s t r y

e )  SPSP = 12 .3 7  RHSP 0 .1 8 7  SKML + 3 . 27 7  IMZ2 ♦ 1^0 .6 5  Zx -  36 .91  Z? -  1 2 3 -11 Z]
( 0 . 9 0 )  ( 2 . 8 4 )  ( 9 . 6 7 )  ( 2 . 8 2 )  ( 0 . 3 3 )  ( 0 . 9 4 )

R2 = 0 .9 7 8

b )  SPSP = 2 5 .2 2  RHSP - 0 .2 6 7  SKM «- 0 .1 3 5  SKML -*■ 1 .5 6 7  IMZ ♦ 187 43 Zj ♦ 5 1 .5 7  Z2
( 2 . 0 8 )  ( 1 . 6 2 )  ( 2 . 3 2 )  ( 1 2 . 8 8 )  ( 4 . 2 1 )  ( 0 . 5 3 )

1305
( 2 . 5 2 )

R2 * 0 .9 8 9

20.  I n d u s t r y  t o t a l

SPOG = 37 .5 6  RHOG ♦ 7 .0 7 1  IMZ + 3 5 8 .1 3  Zj -  192 .81  *2 * | ^ ľ )  " ) J 4J ,  n
( 1 . 1 6 )  ( 9 . 1 8 )  ( 2 . 2 0 )  x ( 0 . 9 1 )  ( 0 . 8 1 )  ( 0 . 8 1 )

R2 = 0 .931

B a s i c  p r o d u c t i o n  of  c o n s t r u c t i o n

a )  c u r r e n t  p r i c e s

PPBCB * 3 .5 1 6  PMB * 0 .0 2 6  L IZ B . j  -  29 .0 2  Zj -  9 . 0 4 ?  Z ,  -  } { - ^ v Z3 *
( 2 1 . 0 7 )  ( 0 . 1 1 )  ( 1 . 9 1 )  ( 1 . 0 7 )  . ( 1 . 2 0 )  (0 .7 ÖJ

- 855.23 
(1.33)

- 5.487 Z,- 
(0.05) 3



-  87 4 .2
( 3 . 1 1 )

R2 * 0 .8 2 7

b)  c o n s t a n t  p r i c e s

PPBCS * 1 . 2 3 6  RHBUD «■ 0 .5 2 3  LIZB ■* 2 3 .0 8  Z, ♦ 4 9 .0 9  Z ,  ♦ 51 .7 6  Z,  ♦ 14 .1 4  
( 0 . 8 0 )  ( 2 . 9 7 )  ( 1 . 4 2 )  1 ( 4 . 3 3 )  2 ( 3 . 6 8 )  ( 0 . 2 2 )

R2 = 0 .8 6 2  

T r a n s p o r t

PLAD = 6 4 . 6 0  5P0G - 34758 T ♦ 9 0 3 .8 3  T2 -  37513 Z. * 5145 Z,  + 19246 Zj ♦
( 2 . 6 9 )  ( 9 . 9 0 )  ( 6 . 6 4 )  ( 3 . 0 9 )  1 ( 0 . 4 2 )  ( 1 . 5 9 )  ( 2 3 . 1 9 )

R2 * 0 . 9 3

The model  o f  i n v e s t m e n t  o u t l a y s

T o t a l

N10 = 1 . 3 6 2  N10 , -  0 . 3 6 0  N10 ,  -  2 1 8 .2 5  Zn + 60 .7 7
( 8 . 1 1 )  _1 ( 1 . 5 5 )  *2 ( 2 . 7 7 )  0 ( 1 . 4 5 )

R2 = 0 . 9 7 4  D-W = 1 . 3 4 6

Mhere ľ Q i s  dummy v a r i a b l e  s u c h  t h a t :  ZQ = 1 f o r  1979-1982

Z = 0  o t h e r w i s eо



NIP -  1 .714  NIP . -  0 .8 0 9  NIP ,  + 3 8 .0
( 1 3 . 2 4 )  ( 6 . 4 5 )  ~г ( 2 . 1 9 )

R2 = 0 .9 7  D-W * 1 . 693

C o n s t r u c t i o n  N18

N18 = 1 .380  NIB , -  0 ,4 5 7  NIB ,  -  7 . 87 9  Zp ♦ 5 .226  
( 5 . 6 8 )  ( 1 . 6 3 )  ' Z ( 1 . 0 8 )  0 ( 1 . 9 0 )

R2 = 0 .9 2 8  D-W = 1.411

where  2g i s  dummy v a r i a b l e  s u c h  t h a t :  Zg - 1 f o r  1979-1983

Zg = 0 o t h e r w i s e

or

NIB = 0 .8 62  NIB . + 1 .10 1  T -  2 6 .9 9  Ze - 2 .66 2
( 1 0 . 7 4 )  ( 2 . 4 3 )  ( 5 . 0 7 )  B ( 0 . 7 1 )

R2 = 0 .9 4 0  D-W = 1 .497

or

NIB = 0 .0 1 0 9  DN . ♦ 0 .555NIB , -  2 9 .0 2  - 17 .48  
( 2 . 8 9 )  ( 3 . 3 7 )  ( 5 . 5 0 )  ( 2 . 2 2 )

R2 = 0 ,9 4 5  D-W = 1 .452

where  DN^ i s  one y e a r  l a g g e d  n a t i o n a l  income

A g r i c u l t u r e  NIR



NIR x 0.06B DN . -  6 1 .0 7  ZD -  58 .5 7

Ď2
( 4 2 . 0 8 ) -1 ( 1 0 . OB)' ( 9 . 6 2 )

R- = 0 . 9 8 8  0-W = 1 .37 8

where  ZR i s  dummy v a r i a b l e  su ch  t h a t :  ZR * 1 f o r  1980-1983

Coal i n d u s t r y  NIPW
ZR * 0 o t h e r w i s e

NIPW = 0 .5 7 9  N IP W j  ♦ 0 .6 1 6  NIPW ,  -  2 7 . 4 3  Z, -  12 .0 8  Z ,  ♦ 0 .5 0 5
( 4 . 3 8 ) ( 4 . 2 6 ) -2 ( 6 . 0 8  ) 1 ( 2 ! 2 5 ) * ^  ( 0 . 2 2 )

R

where

0 .9 6 3  0-W = 2 .5 27  

Z^ i s  dummy v a r i a b l e  s u c h  t h a t :

Zj  i s  dummy v a r i a b l e  such  t h a t :

Zl = 1 f o r  1981-1983

Zj = 0 o t h e r w i s e

Z2 = 1 i n  1966

Z2 1 0 o t h e r w i s e

F u e l  i n d u s t r y  NIPP

NIPP = 0 . 0 0 4 8  DN . *■ 0 .5 5 0  NIPP , -  0 .1 10 6  NIPP ,  -  18 .61  ZDP -  2 . 5 0 4  
( 4 . 8 2 )  ( 3 . 4 5 )  ( 0 . 7 5 )  ~2 ( 5 . 9 8 )  ( 0 . 9 7 )

D-W = 1 .666

or

NIPP = 0 . 0 0 4 8  DN . + 0 .4 5 4  NIPP . + 0 . 016  T -  19 .3 5  Zpp -  0 .0 5 0  Z , pp 
( 1 . 9 5 )  ( 4 . 3 7 )  - 1 ( 0 . 0 3 )  ( 5 . 6 9 )  PP ( 0 . 0 1 )  1PP

2.461
( 0 . 7 8 )

0 .8 7 8 D-W = 1 . 497
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where Zpp i s  dummy v a r i a b l e  such  t h a t ;  Zpp -

Zp p  =

Z j pp i s  dummy v a r i a b l e  such  t h a t :  Zipp  =

Z1PP 1
Power i n d u s t r y  Nien

NIEN = 0 .0 135  DN * 7 . 58 2  Zcu -  7 .5 50  
( 4 . 8 2 )  ( 2 . 8 6 )  ( 3 . 0 8 )

R2 = 0 .9 5 5  D-W = 1 .3 19

where  Z^N i s  dummy v a r i a b l e  such  t h a t :  Z£N =

F e r r o u s  i n d u s t r y  NIHZ

NIHZ = 0 .0 31  DN , + 0 .1 3 7  T2 - 5 .7 2 3  T -  51 .7 6  Zu ,
( 1 0 . 2 4 )  ' A ( 2 . 4 0 )  ( 3 . 9 0 )  ( 6 . 5 4 )  HZ

R2 = 0 . 9 2 6  • D-W = 1 .72 4

where  ZH^ i s  dummy v a r i a b l e  such  t h a t :  Z^7 =

2hz r
o r

NIHZ = 0 .0 1 5  DN . ♦ 0 . 4 1 2  NIHZ ,
( 2 . 8 8 )  ( 1 . 2 8 )

N o n - f e r r o u s  m e t a l l u r g y  NIMN

1 f o r  1976-1983 

Q o t h e r w i s e  

1 f o r  1981-1983 

0 o t h e r w i s e

f o r  1981-1983 

o t h e r w i s e

30 .65
( 4 . 4 4 )

f o r  1979-1983 

o t h e r w i s e



NIMN * 1 .4 1 3  MIMN1.4 1 3  MIMN , -  0 .6 7 8  NIMH -  ♦ 0 . 3 4 6  T - 3 .6 42  ZułJ ♦ СГ.326
( 5 . 3 5 )  ~x ( 2 . 5 8 )  ( 1 . 8 0 )  ( 1 . 1 1 )  MN ( 0 . 2 1 )

R2 = 0 . 9 4  0-W * 1 .5 5  

M achi ne ry  end s t r u c t u r a l  m e t a l  i n d u s t r y  NIME

NIME x 0.0088DN . -  0 .2 6 5  NIME ,  ♦ 0 .3 3 3  T -  12 .7 5  Zuc -  16 .1 9  
( 4 . 7 3 )  1 ( 1 . 5 2 )  ~y ( 0 . 9 6 )  ( 4 . 3 0 )  (5 83 )

or

R2 « 0 .9 4 5  D-W * 1 .229  

where ZME i s  dummy v a r i a b l e  s u c h  t h a t :  ZM{; = 1 f o r  1980-1983

ZME = 0 o t h e r w i s e

MIME = 0 .0 2 5  DM . ♦ 0 . 4 2 8  NIME , -  0 . 1 2 3  NIME ,  ♦ 0 . 8 8 6  T -  14 .5 8  Zuc 
( 0 . 6 6 )  ( 1 . 8 4 )  ( 0 . 6 8 )  *5 ( 2 . 0 0 )  ( 4 . 9 6 )

R2 = 0 . 9 5 2  0-W * 1 .7 89

o r

NIME = 0 .1 0 1  DN . -  0 . 2 9 8  NIME ,  -  10 .7 3  Zur  -  16 .81  
( 8 . 4 6 )  (1 . .74)  °  ( 5 . 1 4 )  ME ( 6 . 2 3 )

R2 = 0 . 9 4 5  D-W - 1 .9 1 8

E n g i n e e r i n g  i n d u s t r y  NIMAS

NIMAS = 1 .6 4 9  NIMA . -  0 . 7 3 3  NIMA ,  ♦ 2 .194
( 1 0 . 9 3 )  ( 5 . 0 1 )  ~г ( 1 . 8 4 )

R2 = 0 . 9 6  D-W = 1 . 4 5

7 .8 73
( 1 . 5 1 )



i ro
P r e c i s i o n  i n s t r u m e n t s  and a p p a r a t u s  NIPR

NIPR = 0 579 NIPR , + 0 .0 0 3  T2 * 0 .0 71  T -  2 .079  Zpo -  0 . 1 5 3
( 4 . 0 8 )  ( 0 . 6 6 )  ( 0 . 6 2 )  ( 2 . 5 2 )  ™ ( 0 . 2 7 )

R2 = 0.BB7 D-W * 1 .3 48

where  ZpR i s  dummy v a r i a b l e  such  t h a t :  ZpR = 1 f o r  1979-19B3

ZpR = 0 o t h e r w i s e

T r a n s p o r t  eq u ip m e n t  i n d u s t r y  NIST

o r

NIST = 1 .2 9  NIST . -  0 . 3 6 9  NIST ,  -  4 .2 9 3  ZCT ♦ 3.331
( 5 . 2 4 )  ( 1 . 3 9 )  ~Ł ( 1 . 0 B )  ( 1 . 7 6 )

R2 * 0 . 9 2  D-W = 1 .6

where  Zgy i s  dummy v a r i a b l e  such  t h a t :  Zg-j * 1 f o r  1979-1983

ZgT = 0 o t h e r w i s e

NIST = 0 .7 6 5  NIST , -  0 . 9 0 5  T -  16 .32  Że ,  -  2 .161  
( B . 4 9 )  ~L ( 2 . 8 5 )  ( 4 . 4 7 )  S ( 0 . 8 8 )

R2 = 0 .9 3 2  0-W = 1 . 189

Izabella 
K
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E l e c t r i c  e n g i n e e r i n g  and e l e c t r o n i c  i n d u s t r y  NIEL

NIEL * 1 .0 27  NIEL , -  4 .0 7 5  Zn  ♦ 1 .133
( 1 3 . 7 7 )  ( 3 . 1 5 )  tL ( 1 . 3 3 )

R2 « 0 . 9  D-W * 1 .9 7

where  ZEL i s  dummy v a r i a b l e  s u c h  t h a t :  Z^, * 1 f o r  197B-1902

Zj,  = 0 o t h e r w i s e

Che mi ca l  i n d u s t r y  NICH

NICH « 0 .0 1 6  ON , -  0 . 3 0 4  NICH . -  2 3 .9 2  Zr u  -  6 . 0 9 7  
( 6 . B 4 )  ( 1 . 6 0 )  ( 5 . 0 7 )  LH ( 1 . 3 1 )

R2 * 0 .8 7 1  D-W = 1 .469

where  ZCH i s  dummy v a r i a b . e  s u c h  t h a t :  ZCH * 1 f o r  1980-19B3

ZCH = 0 o t h e r w i s e

B u i l d i n g  m a t e r i a l s  i n d u s t r y  NIMB

NIMB = 0 . 8 2 0  NIMB , ♦ 0 .5 7 1  t  -  11 .6 4  Zun -  0 .604
( 1 1 . 4 )  ( 3 . 1 8 )  ( 4 . 9 3 )  ( 0 . 3 7 )

R2 = 0 . 9  D-W = 2 . 3 5

where  ZMß i s  dummy v e r i a b l e  s u c h  t h ŕ t :  ZMg = 1 f o r  1977-1983

ZMb = 0 o t h e r w i s e

G l a s s  and p o t t e r y  i n d u s t r y  NICZ

NICZ = 0 .4 6 6  NICZ , -  0 . 0 5 9  NICZ ,  + 0 . 2 3 6  T -  3 .4 8 9  Zr 7  -  0 .4 0 8  
( 3 . 3 2 )  -1  ( 0 . 3 0 )  ( 3 . 5 1 )  ( 4 . 3 8 )  ( 0 . 7 3 )

R2 * 0 . 8 0 7  D-W = 2 . 4 9 0



where  Zę2 i s  dummy v a r i a b l e  su ch  t h a t :  Zcz = 1 f o r  1980-1983

Zcz s 0 o t h e r w i s e

or

NICZ * 0 .0 0 2  DN . -  0 .3 1 1  NICZ
( 4 . 9 4 ) -1 ( 1 . 7 3 ) -3 0 . 07 7  T -  1 .912  Zr ,  -  1.4B4 

( 0 . 7 8 )  ( 2 . 3 6 )  ( 2 . 9 7 )
R * 0 .8 7 1  D-W = 2 .0 7 3  

Wood i n d u s t r y  NIDR

NIDR = 0 .0 0 3  DN , + P.7B9 NIDR 

>2
( 6 . 0 1 )  ( .9 .39)  _1

R* * 0 .9 6 2  D-W = 1 .91 8

where  ZgR i s  dummy v a r i a b l e  su ch  t h a t :

-  0 .4 2 0  NIDR , - 5 . 9 4 3  ZnB -  6.B20 
( 3 . 6 1 )  "■* ( 5 . 0 7 )  UK

LDR

( 4 . 7 2 )  

= 1 f o r  1977-1983

P a p e r  i n d u s t r y  NIPAP

NIPAD = 0 .7 5 8  NIPAP
( 3 . 8 5 )

0 .4 9 2  NIPAP 
( 3 . 3 2 )

ZgR = 0 o t h e r w i s e

7 . 1 4 0  ZPAP * 3 .847  
( 3 . 7 9 )  ( 4 . 3 6 )

R2 = 0 .8 5 0 D-W = 1 .0 37

where ^рдр *s dummy v a r i a b l e  s u c h  t h a t :  ZPAP 1 f o r  1977-1980

ZpAp = 0 o t h e r w i s e  

Zрдр e x p r e s s e s  e x t r e m l y  h i g h  i n v e s t m e n t  o u t l a y s  .

T e x t i l e  i n d u s t r y  NIWL
NIWL = 1 .0 25  NIWL , -  4 . 9 2 8  ZW1 * 1 .307  

( 1 4 . 6 0 )  _1 ( 3 . 6 8 )  ( 1 . 2 9 )
R“ = 0.90B D-W = 1 .211



where  ZWL i s  dummy v a r i a b l e  s u c h  t h a t ;  Z^L - 1 f o r  1976-1983

* 0 o t h e r w i s e

Wear ing a p p a r e l  i n d u s t r y  N100

N100 = 0 .6 7 7  N100 , * 0 . 0 7 2  T -  0 . 8 8 0  Znn -  0 .0 6 9  
( 5 . 7 6 )  ( 3 . 0 * )  ( 3 . 5 * )  UU ( 0 . * 0 )

R2 = 0 . 9 0 9  0-W = 1 .993

where  Zq0 i s  dummy v a r i a b l e  such  t h a t :  Zqq = 1 f o r  1978-1983

ZQD = 0 o t h e r w i s e

L e a t h e r  and l e a t h e r  p r o d u c t s  i n d u s t r y  NISK

NISK = 0 . 5 5 9  NISK . + 0 . 1 3 3  T -  1 .8 3 2  ZCť -  0 .2*8
( 6 . 5 2 )  ( 5 . 6 1 )  ( 6 . 5 4 )  ( 1 . 4 3 )

R2 * 0 . 9 *  D-W = 2 . 4 0

where  Zg^ i s  dummy v a r i a b l e  s u c h  t h a t :  ZS(< * 1 f o r  1978-1982

ZgK = 0 o t h e r w i s e
■* ■ '•' ■ h. > i * . .•

Food i n d u s t r y  NISP

NISP = 0 . 9 9 6  NISP . -  0 . 3 2 8  NISP ,  + 1 .2 7 9  T - 10 . 277  ZcP -  2 .2 75  
( 7 . 0 1 )  ~L ( 2 . 1 7 )  "•* ( 2 . 5 1 )  ( 1 . 7 2 )  b ( 0 . 5 5 )

R2 = 0 .9 1 6  D-W = 1 .6 44

where  Zgp i s  dummy v a r i a r l e  s u c h  t h a t :  Zgp = 1 f o r  1978-1983

Zgp = 0 o t h e r w i s e



NIT * 0 .5 6 9  NIT , -  0 .0 6 5  T2 * 4 . 7 7 8  T -  56 Z,  -  0 .687
( 4 . 2 4 )  ( 0 . 6 6 )  ( 1 . 9 2 )  ( 3 . 1 8 )  ( 0 . 0 6 )

R2 = 0 . 9 3 2  D-W = 1 .236

where  Zj i s  dummy v a r i a b l e  such  t h a t :  Zy = 1 f o r  19B1-1983

Z|  * 0 o t h e r w i s e

I n t e r n a l  t r a d e  NIK

NIH = 1 .633  NIH j  -  1 . 107  NIH_2 ♦ 0 395 NIH_3 -  0 423 Z„ ♦ 2 .7 33
( 6 . 1 6 )  1 ( 2 . 5 4 )  Ł ( 1 . 4 6 )  J ( 0 . 2 )  ( 1 . 4 2 )

R2 * 0 .9 0 8  D-W = 1 .80 0

where Z^ i s  dummy v a r i a b l e  such  t h a t :  ZH = 1 f o r  1 9 /9 -1 9 8 3

Zu = 0 o t h e r w i s e
П



Appendix С

F o r e c a s t e d  v a l u e s  of  p r o d u c t i o n  i n  I ,  I I ,  I I I  q u a r t e r s  1985 ( c u r r e n t  p r i c e s )

• Q u a r t e r s
I I I I I I

S e c t o r s  of  i n d u s t r y  and economy p e r c e n 
t a g e

e r r o r s

f o r e c a 
s t e d

p r o d u c 
t i o n

p e r c e n 
t a g e

e r r o r s

f o r e c a 
s t e d

p r o d u c 
t i o n

p e r c e n 
t a g e

e r r o r s

f o r e c a s -  
s t e d  

p r o d u c 
t i o n

1 2 3 4 5 6 7

1.  Coal  i n d u s t r y - 7 . 4 151.7 5 .1 17 0. 0 3 . 9 171.7

2.  F u e l  i n d u s t r y - 9 , 4 158 .2 - 3 . 9 159 .2 - 5 . 1 178 .2
3.  Power i n d u s t r y t 10 .7 91 .7 6 .1 8 9 .4 12 .7 8 9 .7
Д. F e r r o u s  m e t a l l u r g y 3 .2 177.7 - 3 . 7 17 7 .5 1 .0 187.6
5 .  N o n - f e r r o u s  m e t a l l u r g y 0 . 7 99 .4 - 1 5 . 2 8 7 . 3 - 2 2 . 7 7 9 .0
6 .  M ach in e ry  and s t r u c t u r a l  

m e t a l  i n d u s t r y - 6 . 4 110 . 5 - 1 2 . 7 105 .9 4 . 9 113 .5
7 .  E n g i n e e r i n g  i n d u s t r y 2 . 0 198. 3 - 8 . 5 18 6 . 3 4 . 0 20 3 .9
8 .  P r e c i s i o n  i n s t r u m e n t s  

and a p p a r a t u s - 0 . 7 2 6 .9 - 1 4 . 5 2 5 .7 - 3 . 5 29 .4
9 .  T r a n s p o r t  e q u i p m e n t  i n d u s t r y 3 . 7 20 1 .3 - 1 2 . 4 190. 1 5 .3 20 5 .0

10 .  E l e c t r i c  e n g i n e e r i n g  and 
e l e c t r o n i c  i n d u s t r y - 2 . 0 12 1 . 3 - 8 . 5 119 .4 0 . 4 124 .3

ihe 
Q

uarterly 
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M
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1 2 3 4 5 6 7

11. Chemica l  i n d u s t r y - 5 . 6 214 .8 1 .0 24 9 .5 0 .4 246.1

12. B u i l d i n g  m a t e r i a l s  i n d u s t r y 15 .3 7 1 . 0 - 1 6 . 3 6 8 .4 0 . 2 е г . о
13. G l a s s ,  g l a s s  p r o d u c t s  and 

p o t t e r y  i n d u s t r y - 3 . 3 26 .6 - 1 2 . 6 24 .9 - 1 0 . 7 24 .3
14. Wood i n d u s t r y - 9 . 3 7 6 .8 - 1 2 . 9 7 5 . 7 -3 .C 81 .0
15. Pa pe r  i n d u s t r y - 1 8 . 9 26 .1 - 1 8 . 4 2 6 . 6 - 9 . 4 30 .9
16. T e x t i l e  i n d u s t r y - 8 . 4 169 .5 - 5 . 2 181 .1 0 . 4 188.4
17. Wearing a p p a r e l  i n ' i u s t r y - 3 . 3 6 4 .0 1 . 8 6B.9 2 8 . 7 7 2 .2
18. l e a t h e r  and l e a t h e r  p r o d u c t s  

i n d u s t r y - 9 . 6 6 0 .5 2 . 3 6 4 . 2 - 2 . 5 5 7 .8
19. Food i n d u s t r y 0 . 8 65 2 .9 4 . 7 6 4 5 .4 - 1 0 . 6 61 9 .4
20. I n d u s t r y  t o t a l - 7 . 4 1 62 7 .7 7 . 9 2 23 3 . 8 - 4 . 8 2 16 8 . 9
21. G ro ss  p r o d u c t i o n  o f  c o n s t r u c 

t i o n

i n  c u r r e n t  p r i c e s 1 . 2 208 .4 7 . 5 247.6 - 2 . 5 29 2 .2
i n  c o n s t a n t  p r i c e s - 9 . 5 126.7 5 . 4 183.4 - 1 0 . 6 172.8

22. F r e i g h t  t r a n s p o r t 6 . 3 245 .6 266 .9 282 .7

S o u r c e :  A u t h o r s  c a l c u l a t i o n s .

Izabella 
Kurirycka



S e c t o r s  of  i n d u s t r y  and economy
I n v e s t m e n t  

o u t l a y s  
in  1964

P e r c e n t a g e
e r r o r s

F o r e c a s t s
1984 1985 1986

1 2 3 4 5 6

Economy t o t a l 1 258 . 9 0 . 3 1 259 8 1 3 5 8 .5 1 45 6 . 8

I n d u s t r y  t o t a l 361 .5 - 3 . 6 3 4 8 .6 39 4 .3 424. 6

Co a l  i n d u s t r y 55 .6 - 1 9 . 0 6 0 .8 5 5 .5 53 .4

F u e l  i n d u s t r y 14 .6 - 0 . 0 2 14 .3 2 0 .1 5 24 .0

Power i n d u s t r y 57 .2 0 . 7 5 7 . 8 6 1 . 5 6 5 . 6

F e r r o u s  m e t a l l u r g y 12 .2 - 7 . 3 8 1 1 .3 2 1 .0 32 .2

N o n - f e r r o u s  m e t a l l u r g y 9 .9 6 4 . 3 1 3 .5 11 .3 16 .5

M achi ne ry  and s t r u c t u r a l  m e t a l  i n d u s t r y 14.9 13 .3 16 .9 2 0 . 5 2 3 . 6

E n g i n e e r i n g  i n d u s t r y 2 8 .0 2 .81 28 .9 2 8 . 7 2 8 .9

P r e c i s i o n  i n s t r u m e n t s  and a p p a r a t u s 3 .7 - 5 . 4 1 3 .5ł 4 .1 4 . 6

T r a n s p o r t  e q u i p m e n t  i n d u s t r y 2 3 .3 2 .1 5 23 .8 2 5 . 9 28 .1

E l e c t r i c  e n g i n e e r i n g  and e l e c t r o n i c 11.0 12 .7 2 12 .4 1 2 .6 1 4 . 3

Ch em ica l  i n d u s t r y 3 6 . 1 8 .3 1 39 .1 45 .0 48 .9

B u i l d i n g  m a t e r i a l s  i n d u s t r y 13 .1 - 2 2 . 1 4 1 0 .2 13 .4 14 .1

03ЧС
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SC
О

1 2 3 4 5 6
- s ' .  • ;
G l a s s ,  g l a s s  p r o d u c t  and p o t t e r y  i n d u s t r y 2 .7 11.11 3.0 3 .4 3 .9

Wood i n d u s t r y 6 . 3 - 4 . 7 6 6 . 0 7 . 8 1 0 .0

Pa p e r  i n d u s t r y 5 .7 - 1 0 . 5 3 5 .1 6 . 0 5 .6

T e x t i l e  i n d u s t r y 12 .1 - 1 9 . 0 1 9 .8 13 .7 15 .3

Wearing a p p a r e l  i n d u s t r y 3 . 6 5 .56 3 .8 4 . 2 4 . 6

L e a t h e r  and l e a t h e r  p r o d u c t s 3 .0 - 1 6 . 6 7 2 .5 3 .1 3 .2

Food i n d u s t r y 43 .1 2 .5 5 4 A. 2 5 1 .5 6 0 .6

C o n s t r u c t i o n 28 .1 - 2 . 1 4 27 .5 3 3 . 8 39 .0

A g r i c u l t u r e 216 .7 - 1 . 9 4 212 .5 23 1 .2 25 2 .3

T r a n s p o r t a t i o n 9 1 .3 - 0 . 0 1 9 0 .5 103 .5 1 1 1 . В

S o u r c e :  Author  s c a l c u l a t i o n s .

Izabella 
K

udrycka



F i x e d  a s s e t s  by s e c t o r s  of  i n d u s t r y  ( c o n s t a n t  p r i c e s )

■— — — — ---------------------------------------------
P e r c e n t a g e

e r r o r s

f o r e c a s t s
j! ' I

S e c t o r s  of  i n d u s t r y
F j x e d  a s s e t s  

i n  1984
19B4 1985 1986

1 2 3 4 5 6

I n d u s t r y  t o t a l 9 03 8 .3 - 0 . 5 4 8 9 8 9 .3 9 26 9 .9 9 520 .7

F u e l  and power i n d u s t r y 2 484 .4 - 1 . 8 4 2 4 3 8 . T 2 559 .6 2 645 .6

Coal 841 .3 - 3 . 8 9 80 8 .6 836 .4 849 .5

F u e l 4 2 2 . 3 0 .2 8 42 3 .5 44 2 .4 460 .9

Power 1 220 .8 - 1 . 5 7 1 20 1 . 6 1 268 .9 1 319 .3

M e t a l l u r g i e  i n d u s t r y 1 163 .5 - 3 . 1 2 1 166 .6 1 180 .8 1 240 .9

F e r r o u s 8 44 .2 0 .7 1 85 0. 2 85 8 .8 881 .1

N o n - f e r r o u s  m e t a l s 319 .3 0 . 2 5 32 0. 1 325.9 332. 6

E l e c t r o - e n g i n e e r i n g  i n d u s t r y 1 995 . 4 1 . 08 2 01 6 . 9 2 0 7 2 .9 2 161 . 0

M ac h in e ry  and s t r u c t u r a l  m e t a l  p r o d . 36 2 .6 3 .8 3 3 7 6 .5 382.2 399 .6

E n g i n e e r i n g 69 1 .7 - 0 . 3 0 6 89 .6 « 71 3. 5 7 3 8 .9

T r a n s p o r t  eq u ip m e n t 58 3 .9 - 0 . 9 8 578. 2 59 5. 7 6 0 9 .2

P r e c i s i o n  i n s t r u m e n t s  and a p p a r a t u s 6 3 .1 - 0 . 9 2 6 2 . 0 6 3 .7 6 8 .6

E l e c t r i c  e n g i n e e r i n g  and e l e c t r o n i c 29 5 . 6 0 .3 9 296 .7 306.1 317 .9

Ch emica l  i n d u s t r y 8 8 8 .7 0 .3 6 88 5 .9 94 3 .6 96 5 .8



NCK5

1 2 3 4 5 6

M i n e r a l  i n d u s t r y 52 8 .5 0 . 3 8 5 3 0 .5 5 3 9 .8 551 .5
B u i l d i n g  m a t e r i a l s 43 5 . 6 0 . 3 0 43 6 .9 4 4 4 .7 45 3 .8
G l a s s ,  g l a s s  p r o d u c t s  and p o t t e r y  
i n d u s t r y 92 .5 1 .3 0 9 3 .7 9 4 . 8 9 7 .4

Wood and p a p e r  i n d u s t r y 3 65 .8 1 .07 36 9 .7 3 7 5 .8 386. 4

Wood 2 03 .7 1 . 1 0 2 01 .5 2 0 7 .0 2 1 7 .6
Paper 16 2 .1 - 7 . 4 174 .1 174 .0 166. 6

L i g h t  i n d u s t r y 55 5 .5 - 0 . 2 2 55 4 .3 57 0 .7 58 8 .3

T e x t i l e 4 5 0 .3 - 0 . 2 0 44 9 .4 46 0 .5 4 7 2 .5

Wear ing a p p a r e l 4 6 .7 - 1 . 0 7 4 6 . 2 4 9 . 2 5 2 . 1

Food i n d u s t r y 8 6 4 .2 0 .2 7 86 6. 6 90 8 .8 9 3 9 .5

O th e r  i n d u s t r i a l  b r a n c h e s 172 .4 7 .7 7 165.6 192. 8 215. 7

5 о и r  с е :  A u t h o r s  c a l c u l a t i o n s .

Izabella 
K

udrycka



I z a b e l l a  Kudrycka

KWARTALNY PROGNOSTYCZNY MODEL 
GOSPODARKI POLSKI

Celem modelu j e s t  k r ó t k o o k r e s o w e  prog nozow ani u  g o s p o d a r k i  
P o l s k i .  Z a k re s  i  w ł a s n o ś c i  modelu są o k r e ś l o n e  p r z e z  dwie p o d 
stawowe p r z y c z y n y ,  po p i e r w s z e ,  k r y z y s  g o s p o d a r k i  p o l s k i e j  i  k o 
n i e c z n o ś ć  r o z w a ż a n i a  n ie doborów w p r o d u k c j i  i i m p o r c i e  b i l a n s u  
p ł a t n i c z e g o ,  s t o p n i a  w y k o r z y s t a n i a  z d o l n o ś c i  p r o d u k c y j n y c h ,  n i e 
równowagi rynkowe j  i  w y s o k i e j  i n f l a c j i .  Po d r u g i e ,  w modelu u-  
w z g lę d n io n o  r e f o r m ę  w g o s p o d a r c e  p o l s k i e j ,  t w o r z ą c ą  nową r o l ę  
c e n t r a l n e g o  p l a n i s t y  i o k r e ś l a j ą c ą  r o s n ą c o  z n a c z e n i a  p r z e d s i ę 
b i o r s t w .

Przedmio tem a n a l i z  i  p r o g nozow ani a  j e s t  dochód nar odo wy ,  j e 
go s t r u k t u r a ,  k a t e g o r i e  p o p y tu  f i n a l n e g o  i  c z y n n i k i  b ę d ą c e  "wą
skim g a rd łe m " w g o s p o d a r c e .  Model s k ł a d a  s i ę  z t r z e c h  p o d m o d e i i .  
P ie r w s z y  z n i c h  z a w i e r a  modele  t r e n d u  o r a z  modele  t ypu  B o x a - J e n -  
k i n s a  d l a  zmiennych  e g z o g e n i c z n y c h . Orugi  podmodel  j e s t  modelem 
p r o d u k c j i  w p o d z i a l e  na 26 g a ł ę z i  g o s p o d a r k i .  R e l a c j e  typu  m -  
p u t - o u t p u t  o r a z  k a t e g o r i e  typu  m a j ą t e k  p r o d u k c y j n y ,  i n w e s t y c j e ,  
z a t r u d n i e n i e ,  a k u m u l a c j a  f in a n s o w a  p r z e d s i ę b i o r s t w  tw or zą  t r z e c i  
p o d m o d e l .


