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1 . C r i t e r i a  f o r  th e  E v a lu a t io n  o f  Im p o rtan ce 

o f I n p u t - O u t£ u t=£ o e f f i c i e n t s

C o n s id e r  th e  m odeli

J t  ■ С1 -  (1 ’

wherei yt  •  [ y ^ ]  i a  a  v e c to r  o t  f i n a l  o u tp u t ,  X^ -  [ Xi t ]  lB a 

▼eotor o f  t o t a l  o u tp u t,  A^ ■ [ a ^ ^ ]  I s  a  m a tr ix  o f  in p u t-o u tp u t  

C o e f f ic ie n ts  (1  ■ 1 , 2 , . . . »  n j J ■ 1 , 2 , • •> , n ) .

A p r a c t i c a l  a p p l i c a t io n  o f suoh a model i n  s o lv in g  numerous 

Problem s con n ected  w ith  th e  fo rm a tio n  o f p ro p e r  economlo m acro- 

P ro p o rtlo n s  and eoonomio e q u il ib r iu m , i . e .  among o th e r s  w ith

-  th e  d e te rm in a tio n  o f  demand f o r  th e  o u tp u t o f  p a r t i c u l a r  

b ra n c h e s ,

-  th e  d i s t r i b u t i o n  o f  o u tp u t among in te r m e d ia te  and f i n a l  

u s e r s ,

-  th e  u t i l i z a t i o n  o f p ro d u o tio n  c a p a c i t i e s  o f  th e  b ra n c h . 

I s  connected  f i r s t  o f  a l l  w ith  th e  a n a ly s is  o f  th e  b e h a v io u r  o f 

In p u t-o u tp u t c o e f f i c i e n t s  in  th e  in v e s t ig a te d  p e r io d .

A s im p lify in g  assum ption  about th e  s t a b i l i t y  o f  th e s e  c o e f -

f i c i e n t s  in  th e  in p u t-o u tp u t  system s f r e q u e n t ly  u n d e r ta k e n ,c a n n o t 

a p p lie d  w ith o u t l im i t a t i o n s  due to  a t  l e a s t  th e  fo llo w in g  

reaso n s  i

1) change o f th e  s t r u c tu r e  o f  p o s s ib le  in p u ts  i n  b ran ch es

^ S e n io r  A s s i s t a n t ,  I n s t ,  o f  E conom etrics  and S t a t i s t i c s ,  
UaiVer s i t y  o f Łódź. _  -

^ L e c t u r e r ,  I n s t ,  o f  E conom etrics  and S t a t i s t i c s ,  U n iv e r s i ty  
° f  Łódź.



in d u ced  by ohanges o f r e l a t i v e  p r io e s  (o au s ln g  s u b s t i t u t i o n  among 

i n p u t s ) ,  by a v a i l a b i l i t y  o f  I n p u ts ,  p ro d u o tio n  s c a le  e t c . ,

2) change o f  a sso rtm e n t s t r u c tu r e  o f  p ro d u o tio n  r e s u l t i n g  

m ain ly  from d e te rm in ed  m arket te n d e n c ie s ,

3) te c h n o lo g ic a l  in n o v a tio n s  and in t r o d u c t io n  o f  new p roduots,

4) p o s s ib le  d i f f e r e n c e s  i n  th e  m ethods o f  o o n s tru o t ln g  in p u t -  

-o u tp u t  b a la n c e s  o on o ern ing  m ain ly  a  d i f f e r e n t  p r lo e  b a s lo  and 

changes i n  s e c t o r a l  o l a s s l f i o a t i o n  o f  e o o n o m lo .su b je c ts  and p ro -

duced goods and s e r v lo e s .

However, i t  i s  n o t alw ays p o s s ib le ,  and som etim es even 

u n n e o e sa ry ,to  o o n s id e r  a l l  th e  e lem en ts  o f  m a tr ix  A^. F o r p r a c t i -

c a l  re a so n s  I t  i s  enough to  o o n o e n tra te  on th e  Im p o rtan t c o e f-

f i c i e n t s  o n ly , e .g .  by c o n s u lt in g  e x p e r ts  on exp eo ted  ohanges o r  

by c o n s tr u c t in g  a p p ro p r ia te  m odels o f  ohanges e to .

O th e r c o e f f i c i e n t s  which a re  l e s s  im p o rta n t oan be de te rm in ed  

u s in g  th e  well-known methods« b ip r o p o r t io n a l  RAS-type m ethods 

( B a c h a r a o h  1970), In p u t-O u tp u t R e l a t i o n s h i p s . . .  o r  m athe-

m a tic a l  program ming m ethods ( o f .  L e o o m b e r  1971)*

We have assumed th r e e  b a s io  o r l t e r l a  o f  o o e f f lo le n ts  im-

p o r ta n c e :

1 . The la r g e  v a lu e s  o f  ln p u t-o u tp u t  o o e f f lo le n ts  a ^ ^  

o r  r e l a t e d  v a lu e s . I n  t h i s  c a se  even sm all in ao o u rao y  i n  d e te rm in -

in g  th e  v a lu e s  o f  th e s e  o o e f f lo le n ts  can in f lu e n o e ,  to  a g r e a t  

e x te n t ,  th e  c o r r e c tn e s s  o f  model s o lu t io n  ( 1 ) .

2 . S ig n i f i c a n t  c h a n g e a b i l i ty  o f  o o e f f lo ie n t  sequenoe 

in  t im e .

3. "S tro n g "c o n n e c tio n s  betw een c o e f f i c i e n t  a ^ ^  and th e  whole 

economic sy s tem . The change o f  one suoh elem ent oan cau se  s ig n i -

f i c a n t  changes i n  th e  p ro c e s s e s  o f  p ro d u o tio n  and d i s t r i b u t i o n  in  

th e  whole economic system .

I t  I s  w orth  n o t in g  th a t  each  o f  th e s e  c r i t e r i a  when o o n s ld e re d  

s e p a r a te ly ,  w i l l  o rd e r  th e  im p o rtan ce  o f  th e s e  o o e f f lo le n ts  in  

a d i f f e r e n t  way. I t  i s  r e l a t i v e l y  easy  to  p o in t  ou t " l a r g e " , 

f a i r l y  s t a b l e  in  tim e  v a lu e s  o f th e  c o e f f i c i e n t s ,  most f r e q u e n t ly  

l in k in g  th e  raw m a te r ia l  s e c to r s  w ith  m an u fa c tu rin g  ones ( e .g .  

a g r i c u l t u r e  w ith  food in d u s t r y ,  m in ing  w ith  f u e l  and power i n -

d u s try  and m e ta llu rg y )  which a r e  n o t a lw ays s t r o n g ly  oonneoted  

w ith  o th e r  economic s e c t o r s .  I t  i s  a l s o  easy  to  p o in t  ou t r e l a t i -



v e ly  sm all a lth o u g h  n o t s t a b l e  In  tim e  c o e f f i c i e n t s  o r  th e s e  

s tr o n g ly  co n n ected  w ith  o th e r  b ra n c h e s (e .g .  c o n n e c tio n s  o f t r a n s -

p o r ta t io n  w ith  o th e r  p ro d u c tiv e  b ra n o h e s ) . W ith r e l a t i o n  to  t h i s  

i t  seems t h a t  th e  s ta te m e n t t h a t  o n ly  - jo in t c o n s id e r a t io n  o f  th e  

above o r l t e r l a  w i l l  a llo w  to  e v a lu a te  p ro p e r ly  th e  im p ortan ce  o f 

th e  c o n s id e re d  c o e f f i c i e n t ,  i s  t r u e .

However, I t  sh o u ld  be s t r e s s e d  t h a t  th e  t e s t i n g  o f i t s  im-

p o rta n c e  must be perform ed in  th e  c o n te x t o f  model (1 ) and on th e  

b a s is  o f  a  d e te rm in ed  in p u t-o u tp u t  b a lan o e  o r  t h e i r  sequenoe. I f  

n o d e l (1 )  was a  p a r t  o f  a g e n e ra l  model c o n s tru c te d  n o t o n ly  to  

o b ta in  c o n s is t e n t  p ro d u c tio n  p la n s ,  th e n  I t  p ro b ab ly  would n o t be 

n e c e s sa ry  to  u se  a l l  o f  th e s e  th r e e  c r i t e r i a  f o r  e v a lu a tin g  th e  

c o e f f i c i e n t s  Im p o rtan ce . On th e  o th e r  hand , i t  oannot be excluded  

th a t  q u i te  d i f f e r e n t  m easures m ight p rove  u s e f u l ,  e .g .  In  th e  

o p t im iz a tio n  model th e  m easure w i l l  be th e  d eg ree  o f  s e n s i t i v i t y  

o f th e  o p tim al s o lu t io n  to  th e  change o f one o f  them 1 .

T aking  in to  account th e  above fo rm u la ted  c r i t e r i a  f o r  th e  

e v a lu a tio n  o f  im p o rtan ce  o f  in p u t-o u tp u t  c o e f f i c i e n t s , t h e  m ethods 

f o r  t h e i r  d e te rm in a tio n  oan be d iv id e d  i n to :

1) d i r e c t  o n es , in  which th e  b a s i s  o f  e v a lu a t io n  a re  th e  

V alues o f  p a r t i c u l a r  c o e f f i c i e n t s  o r  t h e i r  se q u en c e s , and -  ac-

c o rd in g  to  th e  p u rpose  o f th e  s tu d y , co n n ected  w ith  th e  a p p lic a -

t io n  o f  th e  in p u t-o u tp u t  r e l a t i o n s  -  t h e i r  r e l a t e d  v a lu e s  suoh 

ae , f o r  I n s ta n c e ,  th e  v a lu e  o f  in p u t-o u tp u t  flow  r e l a t e d  to  th e  

®um o f  p ro d u c tio n  demand o r ,  th e  s o -o a l le d  d i s t r i b u t i o n  s t r u c tu r e  

c o e f f i c i e n t .  The group o f  d i r e c t  m easures in c lu d e s  a ls o  th e  

m easures based  on th e  I n v e s t ig a t io n  o f  c o e f f i c i e n t  c h a n g e a b i l i ty !

2) I n d i r e c t  ones -  in  which th e  b a s is  f o r  e v a lu a tio n  o f im-

p o rta n c e  i s  th e  m easure o f  th e  In f lu e n o e  o f  an i d e n t i c a l  ( i n  p e r  

o en t) change o f  v a lu e s  o f  each  o f p a r t i c u l a r  c o e f f i c i e n t s  on

a )  th e  volume o f  f i n a l  o u tp u t o f  th e  b ra n o h ,u n d e r  th e  assump-

t io n  th a t  th e  volume o f  g ro s s  o u tp u t by b ran c h e s  i s  unchanged,

, b) th e  v a lu e  o f  g ro s s  o u tp u t -of b ran c h e s  w ith  unchanged f i n a l  

o u tp u t .

1 C f. o u r  rem arks on th e  s u b je c t  in  L l p l ú s k  1,T  o m a -  
8 z e w i  c z 1981.
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2 . D irect Mothoda fo r  E valuating the C o e f f ic ie n ts  Importanoe

The s im p le s t  m easure i n  th e  group o f  d i r e c t  m easures i s  th e

c o e f f ic ie n t  v a lu e , i . e .

d ( 1 )
H

( 2 )

where i s  a  v a lu e  o f  in p u t flow  o f  th e  1—t h  b ranch  to  th e  J - t h  

b ranch  and -  th e  v a lu e  o f  g ro s s  o u tp u t o f  th e  J - t h  b ran o h . The 

h ig h e r  th e  o o e f f io ie n t  v a lu e , th e  g r e a t e r  im portanoe la  a t t r i b u t e d

to  i t .

S im i la r  r e s u l t s  a re  o b ta in e d  u s in g , as  a  m easure, th e  sh a re  

o f  in p u t o r ig in a t in g  i n  th e  i - t h  branoh  i n  th e  t o t a l  m a te r ia l  

c o s ts  o f th e  j - t h  u s e r ,  i . e .  th e  m easure i n  th e  form»

a U )  .  f y ------  f j _ .  ( 3 ,
i j  r-l i j  О

Ĺ j TÍ Í  Ĺ j X i j
i  i

. t  ".

B oth  th e s e  m easures su p p ly  d i r e c t  in fo rm a tio n  abou t th e  in p u t 

im portance ( in p u t-o u tp u t  c o e f f i c i e n t )  from th e  p o in t  o f  view o f 

p a r t ic u la r  u s e r s .  T h is  im portanoe i s  th e  h ig h e r ,  th e  g r e a t e r  th e

v a lu e  o f
S im ila r ly , the im p ortance  o f  in p u t i n  th e  p ro c e s s  o f produo-

t io n  d is tr ib u t io n  can  be de te rm in ed  from th e  p o in t  o f  view  o f  

p a r t ic u la r  p r o d u c e r s .'The s im p le s t  m easure o f  t h i s  k ind  is»

( •» ■)
I t  i s  easy  to  n ote  th a t th e  measure d v '  i s  th e  s o - o a l le d

d is tr ib u t io n  s tr u c tu r e  o o e f f io ie n t

hi j  • x F  (5 )

I t  i s  not d i f f i c u l t  to  see  th at the measures d and d 
g iv e  a s im ila r  h ierarch y  o f  importance o f the c o e f f i c i e n t s ,  i f  
th e  share o f  value-added in  g r o ss  output o f  th e  branch i s  not too
much d if f e r e n t ia te d  in  p a r t ic u la r  branches.



._________ I a p o r ta n t  C o e f f l c l e n t a  ln tho Input-Output  H o d e lg . . . ____________ ■; gg

The m easure c o n s tru c te d  in  th e  c o n c e p tio n  as d ^ J and based  

on th e  c o e f f i c i e n t  h ^  has th e  form»

’  aiJ  T T “  - , (6 )

Some g e n e r a l i s a t i o n  o f th e s e  m easures which e n a b le s  to  e v a lu a -

t e  th e  s ig n i f ic a n c e  o f  a  g iven ' o o e f f io ie n t  b o th  from th e  p o in t  o f 

view o f  th e  s u p p l i e r  and th e  u s e r ( o f  th e  i - t h  and j - t h  b ra n o h e s ) , 

would c o n s is t  i n  assum ing th e  fo llo w in g  m easu res:

> í ľ - í
3

o r

4 5 ' -  . ев)

H ence, we o b ta in  th e  in fo rm a tio n  about th e  im p o rtance  o f th e  

c o e f f i c i e n t  o n ly  from th e  p o in t  o f view o f a  g iv en  s u p p l ie r  and 

ue e r .  And s t i l l  we la c k  th e  e v a lu a t io n  o f th e  c o e f f i c i e n t s  im por-

ta n c e  from th e  p o in t  o f  view o f  t h e i r  in f lu e n c e  on th e  b e h a v io u r 

of a b a la n c e d  economic system  as  a whole"*.

B efo re  we p a ss  to  th e  i n d i r e c t  m easu res , which a llo w  to  c a r r y  

out such  an e v a lu a t io n ,  we s h a l l  d ev o te  some a t t e n t i o n  to  th e  

m easures which we c o n s id e r  a s  d i r e c t  and which a re  b ased  on th e  

° h a n g e a b i l i ty  o f  th e  c o e f f i c i e n t s  in  t im e . I f  such  an e v a lu a tio n  

ie  made on th e  b a s is  o f two in p u t-o u tp u t  b a la n c e s  d e s c r ib in g  

th e  same economic system  ( i n  th e  i d e n t i c a l  b ran ch  c l a s s i f i c a t i o n )

3 N ote t h a t  a l l  d i r e c t  methode r e q u i r e  a r b i t r a r y  d e te rm in a -
t i o n  o f  th e  v a lu e  above which th e  g iv en  c o e f f i c i e n t  i s  c o n s id e re d

im p o r ta n t .  I n  a s im p le  p ro ce d u re  o f  c o e ff ic iv . t im portance  
?£® iy a tio n  b^sed  on a  d i r e c t  m ethod a p p lie d  by Еь.С ( J  i  1 e к 

i t  was assum ed, f o r  in s t a n c e ,  t h a t  th e  most im p o rta n t e l e -
m ents a re  th e s e  which In  th e  d e c re a s in g ly  o rd e re d  rows o r  columns 
4i*e a t  th e  b e g in n in g  and c o n s t i t u t e  90% o f  th e  sum o f  rows o r
°olum ns.



in  moment» t Q and t , f th e n  th e  moet f r e q u e n tly  used  m eaeuree a re  

r e l a t i v e  d i f f e r e n c e s

.  ,  4 J )  .  * 4 1 , -  ‘ 4 ° . ( 9 )
a ijO

o r

i , o  4 ?’ -  '  ■■ <,0)

The h ig h e r  th e  a b s o lu te  v a lu e s  o f  th e s e  m easu res , th e  more 

a t t e n t i o n  sh o u ld  be p a id  to  r e s p e o t iv e  e lem en te , u s in g  th e  ln p u t -  

- o u tp u t  c o e f f i c i e n t s  to  fo re o a s t  th e  b ranoh  s t r u o tu r e  o f  p roduc-

t i o n  and d i s t r i b u t i o n .

A no ther way to  i n v e s t ig a t e  c h a n g e a b i l i ty  o f  th e  c o e f f i c i e n t s  

i n  tim e  i s  to  e s t im a te  th e  r e g r e s s io n  fu n o tio n  o f  th e  form t

a . .  -  f  ( t ) ,  (11)
13 e i j

(w here t  i s  a tim e  v a r ia b le )  and to  assume a s  a  c r i t e r i o n  o f 

im p o rta n c e , th e  d e r iv a t iv e  o f  t h i s  fu n o tio n  a t  some p o in t  t  « T, 

g e n e r a l ly ,  a t  th e  moment f o r  whioh th e  fo re o a s t  o f  th e  o o e f f io ie n t

i s  e v a lu a te d .

Hence,

d f  ( t )

d , ,  » _____У ___  ( t  ■ T ) . (12)
d t

T h is  way r e q u i r e s ,  how ever, a  s u f f i c i e n t l y  lo n g  s e r i e s  

on th e  b a s is  o f  which th e  c la s s  o f  fu n o tio n s  f_  oan be chosen

and t h e i r  p a ra m e te rs  e s t im a te d . S in c e  in  t h i s  c a se  we u s e ,  in  

f a c t ,  n o t a  d e r iv a t iv e  b u t i t s  e s t im a te ,  o b ta in e d  on th e  b a s is  o f 

th e  sam ple , we shou ld  a ls o  ta k e  in to  aocount mean e r r o r s  o f

th e  o b ta in e d  r e s u l t s .  H ence, i t  seems p o s s ib le  to  c o n s id e r  n o t 

one b u t th r e e  c r i t e r i a :

1) th e  a lr e a d y  m entioned  e v a lu a tio n  o f  th e  d e r iv a t iv e  a t  th e

moment t  « T,

2 ) low er bound o f c o n fid e n c e  i n t e r v a l  assum ing th a t  th e  c o e f-

f i c i e n t  i s  im p o rta n t i f ,  a t  h ig h  p r o b a b i l i t y ,  i t  changes s i g n i f i -

c a n t ly  i n  t im e , and



3 )  u p p e r bound o f  t h l e  in te rv a l ,a s s u m in g  t h a t  th e  c o e f f ic i e n t  

I s  im p o rta n t i f  I t  i s  p o s s ib le  ( e .g .  5% p r o b a b i l i t y )  t h a t  i t  

ohanges a ig n i f io a n t l y .

The cho ioe  o f  th e s e  o r i t e r l a  w i l l  c e r t a i n l y  depend on a d d i-  

* t io n a l  in fo rm a tio n  oonoern ing  th e  c o e f f i c i e n t ,  which r e s u l t s  from 

th e  a p p l i c a t io n  o f  o th e r  m easures o f im p o rta n c e .

3 . I n d l r e c t  Meth o d s  f o r  th e  E v a lu a tio n  c f  C o e f f ic ie n t  Im portance

I n d i r e c t  m ethods o f  e v a lu a t in g  th e  im p ortance  o f in p u t-o u tp u t  

c o e f f i c i e n t s  g e n e ra l ly  d en o te  th e  d e te rm in a tio n , th ro u g h  th e  

ohange o f  th e  v a lu e  o f  a g iv en  c o e f f i c i e n t ,o f  th e  change in  f ix e d  

r e l a t i o n s  betw een th e  o u tp u t o f  a  g iv e n  b rano h  and th e  in p u t f o r  

t h i s  o u tp u t.  A change o f  ohe c o e f f i c i e n t  b e in g  a p rim ary  im p u lse , 

can l e a d ,  i n  many c a s e s ,  to  s ig n i f i c a n t  changes i n  th e  s t r u c tu r e  

o f  p ro d u o tio n  and d i s t r i b u t i o n  th ro u g h  many seco n d a ry  im p u lse s .

L e t us c o n s id e r  two extrem e c a se s  which can r e s u l t  from 

a  change o f  some c o e f f i c i e n t  a^ j t

1 . At unchanged l e v e l  o f  g ro s s  o u tp u t in  p a r t i c u l a r  b ra n c h e s .

2 . At unchanged l e v e l  o f  f i n a l  p ro d u o tio n .

I n  th e  f i r s t  ca se  e x a c t ly  one elem ent o f  v e c to r  у i s  changed 

In  f a c t .  T his i s  th e  elem ent y ^ . The change i s

H  • -  т Ь л л *  (13)

wheres p -  p e r  c e n t o f  th e  ohange o f  c o e f f i c i e n t  a ^ .

T h is  v a lu e  co u ld  c o n s t i tu t e  some m easure o f  im p ortance  o f  th e  

c o e f f i c i e n t  b e in g  changed . However, t h i s  e v a lu a t io n  o f im p ortance  

i s  e q u a lly  o n e -s id e d  a s  th e  above p re s e n te d  d i r e c t  m easu res .

I t  has been  in c lu d e d  i n to  th e  group o f i n d i r e c t  m easures on ly  

because we c o n s id e r  h e re  d i r e c t l y  n o t th e  c o e f f i c i e n t s ,  b u t in -

d i r e c t l y  -  t h e i r  im p o rta n c e , th ro u g h  changes in  th e  f i n a l  p ro d u c-

- t i o n .

I n  th e  o th e r  c a s e ,  due to  th e  n e c e s s i ty  o f  m a in ta in in g  th o  

r e l a t i o n

X* -  ( i  -  A*)“ 1y , (1 4 )



w here: A* -  m a tr ix  o f  ln p u t-o u tp u t  c o e f f i c i e n t s  w ith  elem ent a ^  

re p la o e d  by a j j , X* -  a  r e s p e c t iv e ly  changed v e o to r  o f  g ro s s  

ou tp u t, th e  s u b s t i t u t i o n  o f a ^  by some elem ent a * j can lnduoe 

a change In  th e  g ro s s  o u tp u t l e v e l  o f  each  b ra n c h , s in c e  tn e n  

th e r e  a r e  changes i n  a l l  e lem en ts  o f  th e  m a tr ix  o f  f u l l  m a te r ia l

-  in p u t  o o e f f lo le n ts  ( i  -  A)” 1 ,
The most f r e q u e n t ly  used  m easure o f  s e n s i t i v i t y  o f g ro ss  

o u tp u t to  a  change o f  one o f  th e  ln p u t-o u tp u t  c o e f f i c i e n t s  i s  th e
e

s o - c a l le d  c o e f f i c i e n t  o f  t o l e r a b l e  l i m i t s .

d ^ > .  -------—---------------- L ------— ------ • U 5 )

Ч з(0-01 ьл  * T  { “и  t J } )  ’

where b ^ ,  bk l  a re  th e  e lem en ts  o f  m a tr ix  ( I  -  A )- 1 .

The v a lu e s  assumed by t h i s  m easure a re  i n te r p r e te d  as  a 

p e r  o en t change o f th e  v a lu e  o f  o o e f f lo ie n t  a j j  • whioh oau ses  a  

change i n  th e  o u tp u t l e v e l  o f  th e  i - t h  b ranoh  by 1% .It l e  e v id e n t 

t h a t  th e  lo w er th e  v a lu e  o f  th e  o o e f f lo ie n t  o f  t o r e l a b l e  l i m i t s ,  

th e  more im p o rta n t -  i s  a g iv e n  elem ent o f  th e  m a tr ix  A f o r  th e  

economic system  as a  w hole. Even s l i g h t  ohanges o f  I t s  v a lu e s  oan 

cause  s ig n i f i c a n t  changes In  th e  l e v e l  o f  g ro s s  o u tp u t o f p a r t i -

c u la r  b ra n c h e s .

^j& nJ lttera£ it__at_jJo^itJE5valua^

o f C o e f f ic ie n ts  &j* on th e  B a s is  o f  V arious C r i t e r i a

In  o rd e r  to  compare s im u lta n e o u s ly  th e  im p o rtance  o f in p u t -  

- o u tp u t  c o e f f i c i e n t s  w ith  re s p e o t  to  v a r io u s  c r i t e r i a , t h e  fo llo w -

in g  p ro ced u re  f o r  ran k in g  o f  th e  Im portance  m easures can  be p ro -

posed .

P a r t i c u l a r  e lem en ts a i ; j a re  o rd e re d  w ith in  each  c r i t e r i o n  in  

d e c re a s in g  im p o rtan ce  o rd e r  by g iv in g  them th e  ran k s

R1U )  -  1 , R^k) -  2 ............R<k) -  m,

w here: к * 1 , 2 , . . . ,  к -  s u c c e s s iv e  c r i t e r i a ,  m » n x  ra -  th e

number o f e lem en ts o f m a tr ix  A.



I f  th e  v a lu e s  o f  s  e le m en ts , s t a r t i n g  w ith  th o  elem ent h + 1, 

a re  i d e n t i c a l ,  we g iv e  them a medium ra n k .

_ D(k ) _ _ 0 (k )  _ h + 1  + h +  2 + . . .  + h + в _ 
h+2 ...............  h+s  в ---------------

■ h + ® j  1 . (16)

The aura o f  ran k s o b ta in e d  . by a  g iv en  elem ent w ith  r e s p e c t  to 

•11 c r i t e r i a ,  i . e .  '

К
R^ ■ /  ' R^ ( 1 *  1, 2 , . . . (  m), 

k-1

o r  a  mean o f  ranks 

К

Äi  ■ К Z /  Ri*

d e te rm in es  th e n  a m easure o f Im portance o f  a  g iv en  e lem en t. The 

Im portance i s  th e  g r e a t e r  th e  low er th e  ra n k .

The d e c is io n ,  re g a rd in g  which l e v e l  o f  R^ o r  s t i l l  c h a ra c -

t e r i z e s  th e  im p o rta n t in p u t-o u tp u t  o o e f f i o ie n t s ,  i s  a r b i t r a r y  and 

depends e s p e c ia l ly  on th e  " s c a t t e r "  o f  im portance  m easures 

o b ta in ed  w ith  r e s p e c t  to  v a r io u s  c r i t e r i a .  I t  can  be th e r e fo r e  

d i f f e r e n t  f o r  each c a se  o f  th e  in p u t-o u tp u t  b a la n c e .

5 . E m p irlo a l R e s u lts

In p u t-o u tp u t  c o e f f i c i e n t s  have been an a ly sed  f o r  two in p u t-  

-o u tp u t b a la n c e s  p rep a re d  f o r  Poland f o r  th e  y e a rs  1975 and 1980. 

These b a la n c e s  have been chosen  to  compare th e  s t r u c tu r e  o f  eco-

nomy in  th e  p e r io d  o f  r e l a t i v e l y  s t a b l e  developm ent (1975) and in  

th e  p e r io d  when economic d e p re s s io n  began (1 9 8 0 ).

The b a lan o es  a re  p re s e n te d  a t  c u r r e n t  p r o d u c e r s ' p r ic e s  i n  15 

ag g reg a ted  i n d u s t r i e s :

1) f u e l  and power in d u s t r y ,

2) m e ta llu rg y ,

R(k )
h+1
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1

5 

7 

9

15

3) m eta l and e le c t r o - e n g in e e r in g  in d u s t r y ,

4) chem ical in d u s t r y ,
5) b u i ld in g  m a te r i a l s ,  g l a s s  and p o t te r y  in d u s t r y i

6 ) wood, and p a p e r  i n d u s t r y ,

7) l i g h t  in d u s t r y .

Im p o rta n t in p u t-o u tp u t

1 2 3 
4 5 6 9

1 3 
5 6 9

5 1 2 
5 6

1 2 3 
4 5 6 9

1 2 3 
4 5 6 9

1 2 3 
4 5 6 9

1 2

3 5 
6 9

1 2 3 
4 5 6 9

1 2 3 
4 5 6 9

1 2 3 
4 5 6 9

1 I

3 9 2 3 4 
5 6 9

•
i

1 2 3 
4 5 6 9

9 3 9

4 6 I

i •; i
I

1 2 3 
íLi.-L-ÍL_

i

1

4 4 4 4

4

f

___________I a p o r t a n t  C o e f f i c i e n t s  In the  Input-Output  Mod ala . . . _________________ ^gę

T a b l e  1

o o e f f lo le n ts  f o r  th e  y e a r  1975

__8 9 10 11 12_______ 13 14 15
1 2 3 

4 5 6 9
1 2

• 1 3 
5 6 9

1 2 1
5 6 9

1 2

3 5 9 -

1 3 4
5 6 9

1 5 
6 9

3 4
9

.1 2 3
J J  6 9

1 2 4 
5 6

3 9 1 2 3 
5 6 9

3 4
5 6 9

1 2 3 
5 6 9

4 5 2 6

.1 2 3
t ! _ 6  9

1 2 1 2 3 
4 5 6 9

3 1 2 3 
4 5 6 9 2 1 2 

5 6
1 2 3 

5 6 9

4 5 4

4

8) food  I n d u s t r y ,

9) o th e r  i n d u s t r i a l  b ra n c h e s , 

10) c o n s tr u c t io n  in d u s t r y ,

a g r i c u l t u r e ,

12) f o r e s t r y ,



Im p o rta n t in p u t-o u tp u t

1 2 3 4 5 6 7

1 1 2 3 
4 5 63,

1 3 
5 6 9

2 1 2 3 
4 5 6 9

1 2 3 
4 5 6 9

•

3
1 2 1 2 3 

4 5 6 9
1 2

4 3 4 9 1 2 3 
4 5 6 9

2 3 5 
6 9

5
1 2 3 

4 5 6 9 ' ď

6 3 9
1 2 3 

4 5 6 9

7
1 2 3 

4 5 6 9

8

9

10 4

11
# •

12
1 2 3 

4 5 6 9

13

14 5 4 6 4

15 3 4 9

13) t r a n s p o r t a t i o n  and com m unication,

1 4 ) t r a d e ,

15) o th e r  m a te r ia l  goods and s e r v io e s .  

These numbers a re  a ls o  used  i n  th e  ta b le s *

T a b l e  2

c o e f f i c i e n t s  f o r  th e  y e a r  1980

8 9 10 11 12 13 14 15

1 2 3 
4 6 9

3 5 9

»

1 1 2 5 
6 9

1 2 5 
6 9

1 2

3 9 • .

1 3 4
5 6 9

3 4 9

1 2 3 
4 5 6 9

1 2 4 
5 6

1 2 3 
4 5 6 9

3 4 5
6. 9

2 3 
5 6 9

4 6

1 2 3 
4 5 6 9

1 2 
5 6

1 2 3 
4 5 6 9

1 2 3 
4 5 6 9

3
1 2 3 

4 5 6 9
1 2

1 2 3 
5 6 9

1 2 3 
4 5 6 9

4 4 4 5 6

....

F i r s t  o f  a l l  th e  above p re s e n te d  d i r e c t  m easures d -  d 

i and th e  c o e f f i c i e n t  o f t o l e r a b l e  l i m i t s  d^9) have been  ta k e n  in to  

a c c o u n t. The s e r i e s  o f th e s e  m easures o rd e re d  from th e  p o in t  o f 

view o f d e c re a s in g  im p o rtan ce  as  w e ll a s  th e  one o b ta in e d  from



summing up o f r a n k s , g iv en  to  th e  in p u t-o u tp u t  c o e f f i c i e n t s ,  have 

been a n a ly se d . Each o f  th e s e  s e r i e s  c o n s is t s  o f  30 e lem en ts  s in c e  

i t  was observed  t h a t  th e  e o a t t e r  o f v a lu e s  o f  d i f f e r e n t  im p o rtance  

c r i t e r i a  f o r  f u r t h e r  e lem en te  i n  th e  o rd e re d  e e r ie e  in c re a s e d  

s i g n i f i c a n t l y .  I n  th e  ra n k in g  p ro ced u re  th e  c h a n g e a b i l i ty  o f  the  

c o e f f i c i e n t s  in  tim e  has n o t been  ta k e n  i n to  a c c o u n t. T h is  

c r i t e r i o n  has been c o n s id e re d  s e p a r a te ly .

T a b le s  1 and 2 p re s e n t  th e  e s t im a t io n  o f  in p u t-o u tp u t  o o e f-

f i o i e n t  s im p ortance  f o r  th e  1975 and 1980 b a la n c e s . Baoh f i e l d  

co rre sp o n d s  to  a  p a r t i c u l a r  o o e f f i o ie n t .  The numbers p lao e d  in  

th e s e  f i e l d s  Inform  u s  abou t th e  m easure w ith  r e s p e c t  to  whioh 

th e  g iv en  elem ent h as  been  e s tim a te d  a s  th e  m ost im p o r ta n t .  The 

f i e l d s  in  t h ic k  fram es c o rre sp o n d  to  th e  e lem en ts  whioh a re  most 

im p o rta n t from th e  p o in t  o f  view  o f  th e  t o t a l  sum o f  ra n k s .

On th e  b a s is  o f  th e  a n a ly s i s  o f th e  above t a b l e s  i t  oan be 

ooncluded  th a t  th e  most im p o rta n t in p u t-o u tp u t  c o e f f i c i e n t s  a re  

p lac e d  f i r s t  o f  a l l  on th e  main d ia g o n a l ( i t  nay be a r e s u l t  o f 

som etim es s ig n i f i c a n t  a g g re g a tio n  o f b ran o h e s) .T h e  c h a r a c t e r i s t i c  

c o n n e c tio n s  betw een s e o to r s  and b ran ch es o f  ra w -m a te r ia l  and ma-

n u f a c tu r in g  ty p e  a re  a ls o  assumed as  im p o r ta n t .  The in p u t-o u tp u t  

c o e f f i c i e n t s  f o r  th e  fo llo w in g  r e l a t i o n s  c o rre sp o n d  to  themi

-  f u e l  and power in d u s t r y  f o r  th e  m e ta llu rg y  and t r a n s p o r t a -

t i o n  aDd com m unication,
-  m e ta llu rg y  f o r  m eta l and e le c tr o - e n g in e e r in g  in d u s t r y ,

-  m eta l and e le c tr o - e n g in e e r in g  in d u s t r y  f o r  c o n s tr u c t io n  and 

t r a n s p o r t a t i o n  and com m unication,
-  chem ical in d u s t r y  f o r  l i g h t  in d u s t r y ,

-  a g r i c u l tu r e  f o r  food  in d u s t r y ,

-  f o r e s t r y  f o r  wood and p ap e r in d u s t r y ,

-  t r a n s p o r t a t i o n  f o r  c o n s tr u c t io n  and t r a d e .

The im p ortance  o f  th e s e  c o e f f i c i e n t s  i s  a lm ost i d e n t i c a l  f o r  

b o th  y e a rs  from th e  p o in t  o f  view o f th e  above m entioned  m easu res . 

An a d d i t io n a l  ev id en ce  s u p p o r tin g  t h i s  h y p o th e s is  can be th e  

r e s u l t s  o b ta in e d  on th e  b a s is  o f  ch o o sin g  5 su b seq u en t most im-

p o r ta n t  c o e f f i c i e n t e  f o r  each  m easure and each  b a la n o e . I t  ap -

p ea red  t h a t  i n  m ost e a s e s  th e s e  a re  th e  same c o e f f i c i e n t s .  The 

below m entioned c o e f f i c i e n t s

a 2 2 (m e ta l lu rg y  -  m e ta l lu rg y ) .



a rj 7 ( l i g h t  in d u s t r y  -  l i g h t  i n d u s t r y ) ,  

a ^  11 ( a g r i c u l tu r e  -  a g r i c u l t u r e ) ,  

a ^  g ( a g r i c u l tu r e  -  food I n d u s t r y ) ,  

o o cu rred  most f r e q u e n t ly  ( in  9-12 o a ses  out o f  14)» Onoe a g a in  th e  

h y p o th e s is  o f  s ig n i f i c a n t  im p ortance  o f  d i r e c t  te c h n o lo g ic a l  con-

n e c tio n s  h as  been p roved .

F o r th e  o o e f f lo le n ts  p re s e n te d  in  T ab . 1 and 2 t h e i r  r a t e s  

o f  changes ( d ^ p )b e tw e e n  1975 and 1980 have been  e s ta b l i s h e d .

The r a t e  o f  changes o f more th a n  a  h a l f  o f  th e  o o e f f lo le n ts  

ranged  from -15% to  +15%. A s i g n i f i c a n t  in c r e a s e  (o v er 30%) of 

u n i t  in n e r  In p u ts  o f f u e l  and power and in p u ts  o f  f u e l  and power 

f o r  e le c t r o - e n g in e e r in g  in d u s t r y  has been  o b se rv e d . U n it in p u ts  

o f p ro d u o tio n  o f o th e r  b ran ch es ( fo d d e r  in d u s t r y )  f o r  a g r i c u l tu r e  

and e le o t ro - e n g in e e r in g  in d u s t r y  p ro d u o tio n  f o r  t r a n s p o r t a t i o n  

a ls o  showed s i g n i f i c a n t  in o re a s e .  The in n e r  In p u ts  a ls o  in c re a s e d  

in  f o r e s t r y .

A d e c re a s in g  ten d en cy  o f  u n i t  In p u ts  (o v e r  30%) was observed  

In  in p u ts  o f c o n s tr u c t io n  f o r  th e  l i g h t  in d u s t r y ,  i n  in p u ts  o f 

wood in d u s t r y  and f o r e s t r y  f o r  o th e r  b ra n c h e s , i n  in p u ts  o f 

m e ta llu rg y  f o r  c o n s tr u c t io n  and i n  In p u ts  o f  t r a n s p o r t a t i o n  f o r  

fu e l  and power in d u s t r y .  T h e r e f o r e ,a t  l e a s t  h a l f  o f  th e  p re s e n te d  

im p o rta n t c o e f f i c i e n t s  changed s i g n i f i c a n t l y  betw een th e  y e a rs  

1975 and 1980.
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Czesław  L ip iń s k i ,  Ł ucja  Tomaazewicz

WAŻNE WSPÓŁCZYNNIKI W TABLICACH PRZEPŁYWÓW 
MięDZYGAŁęZIOWYCH DLA POLSKI

Z agad n ien ie  poszuk iw an ia  ważnych współczynników ma I s to tn e  
z n aczen ie  d la  w ie lu  p ra c  p rak ty czn y ch  zw iązanych z a n a l iz ą  in p u t-  
-o u tp u t ,p rz e d e  w szystkim  zná d la  przew idyw ania zmian w spółczynni-
ków nakładów  b e z p o śre d n ic h .

W a r ty k u le  przeprow adzono pewną sy e te m aty z ao ję  1 a n a l iz ę  me-
to d  stosow anych p rzy  wyznaozaniu ważnych wepółozynników. S fo r -
mułowano z o s ta ły  t r z y  zaaad n io ze  grupy k ry te r ió w  w ażności w spół-
czynników*

1) przyjm ow anie dużych w a r to ś c i  p rz e z  w sp ó łczy n n ik i nakładów 
b e zp o śre d n ich  pochodne,

2 n ie s ta b i ln o ś ć  o iąg u  współczynników | а1 ^ }  "  c *a e i e i

3) " s i l n e  pow iązan ie" wepółozynników’ z oałym układem
Wyrazem p rak ty czn eg o  zasto so w an ia  omawianych metod by ło  zba-

d a n ie  ważnych współczynników w b i la n s a c h  in p u t-o u tp u t  d la  l a t  
1975 i  1980 w u k ła d z ie  15 g a ł ę z i .


