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

Let us c o n s id e r  t h e  e q u a t io n  o f  l i n e a r  r e g r e s s i o n  of t h e  form

y  « (30 + p , ! ,  + . . .  + ßkx k + ę ,  CD

where X * [X1§ Xg, . . . ,  XjJ i s  a random v e c to r  of e x p la n a to ry  

v a r i a b l e s ,  Y i s  an ex p la in ed  v a r i a b l e  and £ i s  a d i s tu r b a n c e  term , 

tfe assume about t h e s e  random v a r i a b l e s  t n e  fo l lo w in g :  X i s  n o r -

m ally  d i s t r i b u t e d  w ith  th e  expected  v a lu e  1( 1 ) * ц » [ ц^ ,  i i j i  •••» 

] nnd w ith  t h e  v a r i a n c e - c o v a r ia n c e  m a t r ix  »(X)  « % 5 £ i s  n o r -

m ally  d i s t r i b u t e d  w ith  t h e  exp ec ted  v a lu e  £(£)= 0 and th e  v a r i a n -
o

ce v a r  (£) ■ 6 ; £ i s  independen t from X. C o n s e q u e n t ly , th e  depen-

dent v a r i a b l e  Y i s  no rm ally  d i s t r i b u t e d  w i th  th e  expec ted  v a lu e  

t (Y) в + P0 v a r l a n c e  var(Y) « + 62 , where Px =

“ iP-j» P2 » • • •»  ßjj] • t ,  ® a re  th e  o p e r a to r s  of expec ted  v a lu e  

and v a r i a n c e - c o v a r i a n c e .

P aram e te rs  ß0 , ß1 , . . . ,  ßk o f  t h e  model (1 )  can be e s t im a te d  

when we have a m a t r ix  o f  sample o b s e rv a t io n s  on e x p la n a to ry  

V a r ia b le s  and a v e c t o r  o f  sample o b s e rv a t io n s  on e x p la in e d  v a r i a -

b l e .  Under t h e  assum ption  t h a t  th e  m a t r ix  o f  o b s e rv a t io n s  on 

e x p la n a to ry  v a r i a b l e s  i s  a  f i x e d ,  not-random  m a tr ix  we can o b ta in  

th e  fo l lo w in g  model

jPAo » (A'U'Ck+.l) , Sf y  -  * p  + S , k0 <  к + 1 , n0 =* n , (2 )

* S e n io r  A s s i s t a n t ,  I n s t i t u t e  o f  Econom etrics  and S t a t i s t i c s ,  
University o f  Łódź.

* * L e c tu r e r ,  I n s t i t u t e  o f  Econom etrics  and S t a t i s t i c s ,  U n iver— 
a ity  of  Łódź.
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<?y -  JTy ( « P  , 62I ) ) ,

where j t n x ^k+1) -  a s e t  o f  r e a l  n z  к + 1 m a tr ic e s ,  S -  a  proba-ł 

b i l i t y  spaoe w ith  th e  com plete  m easure *  -  [1 : * | ,  1 -  th e  

column v e o to r  o f  u n i t s ,  X £ Л м к  -  a  m a tr iz  o f o b s e rv a tio n s  on 

e x p la n a to ry  v a r i a b le s ,  p*> [ 30 Px ] i  P € &  -  v e c to r  o f  pa-

ra m e te r s ,  Y, E -  random n z  1 v e c to r s ,  kQ -  r a n k (e ) ,  nQ = rank  

(2 (Y )).

The model (2 ) can be t r e a t e d  as a sam ple r e a l i z a t i o n  o f th e  

model ( 1 ) .

Now we c a r r y  out th e  p ro c e s s  o f s ta n d a r d iz a t io m th e  model (1 ) 

w ith  r e s p e c t  to  t h e o r e t i o a l  means and o o v a r la n c e s , th e  model (2 )  

w ith  r e s p e c t  to  sam ple means and c o v a r ia n c e s . We o b ta in  th e  

fo llo w in g  form s o f s ta n d a rd iz e d  v e rs io n s  o f c o n s id e re d  r e l a t i o n s !

Y* -  (b*X* + . . .  + (i*kXk + £*, (1a)

where < V ,X *  ° **ПХ*( 0 * 1 ) '  1 * 1* k ’ ** " 1 Í f  Y*e

“ 1 ■ r ' i  ■ - / Ä f Ť  P l  •

a (x * )  -  -  a m a tr iz  o f sim p le  c o r r e la t io n  c o e f f i c i e n t s

betw een v a r i a b le s  X^, 1 = 1, k;

OJTJL0 * (  JL0* * ,  S ,  Y* -  x * p £  + 2*. k0 <  k , nQ <  n ,

<?у ,  -  0^Y*Cx* p ; ,  J j  M )j , ( 2 a )

where X,f -  M x(D*;-1 , Y* o - J -  MY, И -  I & -  •} 1 • ! ' ,

D = [d iá ] i .  J ■ 1. k -  J- x’Mx, D* n d ia g (d ]{ 2 ............d j£ 2) ,

d « у - -  y ’**y, у -  a sample rea liza tion  of the random veotor Y,
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4
— x*’x*- a  m a tr ix  o f sam ple s im p le  c o r r e la t io n  o o e f f lo le n ts  between 

v a r ia b le s  1 ^ , 1 ■ 1 , k .

Th« s ta n d a rd iz e d  v e r s io n s  (1a) o r  (2a) a r e  u s u a l ly  th e  b ase  

to  s tu d y  th e  problem  o f  extrem e d ep en d en c ies  among e x p la n a to ry  

v a r ia b le s  o a l le d  m u l t l o o l l i n e a r i t y  prob lem . I n  g e n e ra l  th e  main 

e f f e c t s  o f  s ta n d a r d iz a t io n  o f  th e  e q u a tio n  C1) i s  r e p a ra m e tr iz a -  

t i o n  and th e  f a c t  t h a t  th e  v a r ia n o e -c o v a r ia n c e  m a tr ix  becomes 

th e  m a tr ix  o f  s im p le  c o r r e l a t i o n  c o e f f i c i e n t s .  P o r th e  model (2 ) 

th e  e f f e c t  o f s ta n d a r d iz a t io n  i s  much d e e p e r -w e  ob se rv e  a  change 

o f p a ra m e te r  v e c to r ,  m a tr ix  ^ x*'x* becomes sim p le  sam ple c o r r e la r  

t io n  m a tr ix  and a d d i t io n a l ly  th e  norm al d i s t r i b u t i o n  o f  th e  v e o to r

Y ohanges t o  s in g u la r  norm al o f  th e  v e c to r  1* b ecau se  o f  ldem po- 

ten c y  o f  th e  m a tr ix  M.

2 . M u l t l o o l l in e a r i t y  -  d ia g n o s t ic a l  m easures

S ta n d a r lz a t io n  red u c e s  a l l  model v a r i a b le s  to  th e  same s o a le .  

f u r t h e r  on, we a n a ly z e  problem s o f  In te rd e p e n d e n c ie s  among model 

v a r ia b le s  on the b a s i s  o f  s ta n d a rd iz e d  v e rs io n s  (1a) and ( 2 a ) .  

I n  the c a se  o f  ( 1 a ) ,  we can  apeak about e to c n a s t lo a l  m u l t l c o l l i -  

n e a r i ty  when ran k  ( $ * ) < k .  In  th e  c a se  o f  (2a), we can speak 

about n u m erica l m u l t i c o l l i n e a r l t y  when rank  (x * ’x * )< k . We have 

to  m ention  th a t  i f  we a re  d e a l in g  w ith  s to c h a s t io a l  m u l t i o o l l i -  

a * a r i t y  i n  th e  (1a) th e n  in  i t s  sam ple r e a l i z a t i o n  model (2 a ) 

th e re  w i l l  a p p e a r  n u m erica l a u l t i o o l l i n e a r i t y  w ith  p r o b a b i l i t y  

one. On th e  o th e r  hand , i f  one i s  d e a l in g  w ith  nu m erica l r a u l t i -  

o o l l l n e a r i t y  i n  th e  c a se  o f (2 a ) th e r e  i s  no c e r t a i n t y  w hether  i t  

la  caused  by s t a t i s t i c a l  dependency among v a r i a b le s  X^, i  » 1 , к 

o r w hether i t  i s  a  p ro p e r ty  o f  th e  in d iv id u a l  sam ple m a tr ix  o f 

8t a t l e t i c a l  d a ta  ( i n  th e  se n se  t h a t  expanding  th e  m a tr ix  *  by 

a new row o f o b s e rv a t io n s  on e x p la n a to ry  v a r i a b le s  we can g e t  r i d  

°* f  m u l t i c o l l i n e a r l t y  p ro b lem ). The problem  o f n o n - fu l l  ran k  of 

th e  x ^ ’x *  m a tr ix  i s  r e l a t e d  to  e x a c t l i n e a r  dependency betw een 

oolumns o f  th e  m a tr ix  x*. The p a ra m e te rs  o f t h i s  l l n e á r  r e l a t i o n -  

ah lp  a re  th e  e lem en ts  o f  th e  e ig e n  v e c to r  o f x ’x m a tr ix  connec-

te d  w ith  th e  e ig e n  v a lu e  e q u a l to  z e ro .  I t  can  be e a s i l y  shown by 

Using th e  m a tr ix  x*’ x* s p e c t r a l  d eco m p o sitio n .



L et Л -  d ia g  (X1# . . . ,  xk ) be th e  d ia g o n a l m a tr ix  w ith  th e  

e ig e n  v a lu e s  o f ж*’ж* on th e  main d iag o n a l and V ■ [ v ^ , . . . ,  

V, 1 С be th e  m a tr ix  o f  n o rm a lise d  e ig e n  v e o to re  o o rreep o n d -
К J

in g  to  X j, . . . »  Xjj* I t  h o ld e

A a V’K*’**V t3 )

and

i i  •  ( ж‘ тЛ  ( £  r n )  i - T 7 1 ‘ -

The e in g u l a r i ty  o f  ж *’ж* m a tr ix  means t h a t  a t  l e a a t  one o f  

e ig e n  v a lu e e  J -  T7~k, eay  X- f  i s  e q u a l to  * e ro . T h e re fo re

n /  k  v 2

*e -  0 V r s . ) •  0 .
(4 )

which means t h a t  th e  e lem en te  v r a  r  ■ i ,  к » re  th e  p a ra m e te rs  o f 

l i n e a r  r e l a t i o n s h ip  betw een colum ns o f  ж*.
The e x a c t m u l t i o o l l i n e a r i t y  Is a  r a r e  phenomenon in  eoonom etri- 

c a l  m odels . We a re  d e a l in g  m o stly  w ith  n e a r - m u l t i c o l l in e a r i t y  

p ro b lem s. We can  ap p ly  v a r io u s  m easures o f  th e  s t r e n g th  o f  n e a r -  

m u l t i o o l l i n e a r i t y .  These m easures oan be d iv id e d  i n to  two groups» 

n u m erio a l and e t a t i e t i c a l .  H um erioal m eaeures a r e  b ased  on c o n d i-

t i o n  number o f  х * ’ж* and ж* m a tr ix ,  Ae a  o o n d it io n  number we u se  

( s e e  B e l s l e y ,  K u h ,  W e l s o h  1980)

* « * ) .  ( 5 )

w h e r e  Amax( * * ’* * )  and Х ^ С ж ^ 'ж * )  a re  r e s p e c t iv e ly  th e  maximal 

and m inim al e ig e n  v a lu e  o f  ж*’ж*.
Among s t a t i s t i c a l  m easures we d is t in g u is h «  ^

-  s im p le  c o r r e l a t i o n  c o e f f i c i e n t s  r ^  ( th e  e le m en ts  o f  п ж* ’ж* 

m a t r ix ) ,
-  p a r t i a l  c o r r e l a t i o n  c o e f f i c i e n t e  R ^

В  .  - I - ----- (6 )
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where r ^  i a  Ci» J )  e lem ent o f  ■— (ж*’ж*) ,

-  sam ple m u lt ip le  c o r r e la t io n  c o e f f i c i e n t s  R^ betw een 1^

i  ■ 1 , к and o th e r  e x p la n a to ry  v a r i a b le s ,

-  v a r ia n c e  i n f l a t i o n  f a o to r s  (V IP )

r a ' i  •  r ł l  ■ ■ ( 7 )

-  m easure based  on a d d i t io n a l  c o n tr ib u t io n s  o f v a r i a b le s  (se e  

T h e i  1 1971)

к

where R i s  m u lt ip le  o o r r e l a t lo n  c o e f f i c i e n t  betw een Y and X «

■ 1 * 1» •••»  Xfci and R, i s  m u lt ip le  o o r r e l a t lo n  o o e f f lo ie n t  betw een

Y and

The o o e f f lo le n ts  r ^ j  and R ^  g iv e  ua v e ry  sm all amount o f 

in fo rm a tio n  i n  th e  oase  when more th a n  two o f  e x p la n a to ry  v a r i a -

b le s  (colum ns o f  ж*) p a r t i c i p a t e  in  th e  r e l a t io n s h ip .A d d i t io n a l ly  

"hen  a t  l e a s t  one e ig e n  v a lu e  o f  ж*’ж* te n d s  to  z e ro  a l l  R ^

n re  e f f e c te d  i n  th e  se n se  t h a t  V i f j  lim  R ,., « +1, whioh can
X— 0  XJ

. s
e a s i l y  shown a p p ly in g  s p e o t r a l  d eco m p o sitio n  ( s e e  K o n a -

r z e w s k a ,  M i l o  19 82). G re a te r  amount o f  in fo rm a tio n  oan

be o b ta in e d  from th e  a n a ly s i s  o f  R^ and VTP^ 1 •  1, к about th e

s t r e n g th  o f  d ep en d en c ies  and v a r i a b le s  lncluded .W e have to  n o t ic e

th a t  R я max R4 i s  a  bounded m easure i n  th e  ran g e  (0 , 1) b u t 
' i  1

th e  l im i t  f o r  each  VIP^ when A—̂ "*‘ 0 and v^a ^ 0 i s  +oo.The measu-

r e  5 d eve loped  by T h e 1 1 (1971) i s  bounded in  th e  r a n g e ( -k  +

+ 1 ,0 )  and i s  ze ro  i n  th e  c a se  o f o r th o g o n a l i ty  o f  ж*’ж* and 

*k + 1 i n  th e  c a se  o f  extrem e o u l t i c o l l l n e a r l t y .  B oth  two groups 

o u l t i c o l l l n e a r l t y  m easures a re  u s e f u l  In  d e te rm in in g  th e  number 

®nd s t r e n g th  o f  r e l a t i o n s h ip s  among e x p la n a to ry  v a ria b le s .H o w e v e r , 

th e  a n a ly s i s  o f  e ig e n  v a lu e s  and e ig e n  v e o to r s  o f  Jť*' x* m a tr ix  

e lv e s  u s  th e  p o s s i b i l i t y  to  go d e e p e r  i n to  th e  n a tu re  and co n - | 

sequences o f  th e  o b se rv ed  d e p e n d e n c ie s .



3. V a r i u n c e - D e c o m p o a i t i o n - P r o p o r t i o n a  Method

The method a llo w s  ue to  f in d

•  th e  number o f r e l a t i o n s h ip s  among colum ns o f  я*,

-  which v a r i a b le s  (colum ns o f  **) a r e  in v o lv e d  in  an i n d iv i -

du a l r e l a t i o n s h ip ,

-  whioh o f  th e  model p a ra m e te rs  can  be e s tim a te d  by l e a s t  

sq u a re s  m ethod w ithou t g r e a t  im p re c is io n .

The method was f i r s t l y  d e so rlb e d  and an a ly zed  by B e 1 s -  

l e y ,  K u h ,  W e l s c h  (1 9 8 0 ). The main Id e a  o f t h i s  m ethod, 

c a l l e d  v a rla n c e -d e o o m p o s itlo n  p r o p o r t io n s  m ethod, i s  a s  fo llo w s . 

L e t u s r e w r i te  th e  e s tim a te d  sam ple v a r la n o e  o f th e  e s t im a to r

b j  .

.h e r e  ( «*’ ■ [ r 11 . . .  r 1* ] , In  th e  form

к „2

. V i )  •  л 11 ■ L  ■
1-1 1

(9 )

where 6^ i s  an e s tim a te d  v a r la n o e  o f  d is tu rb a n c e  te rm .

We c o n s tr u c t  a  m a tr ix  ЗГ a s  th e  m a tr ix  w ith  th e  e lem en ts  

w herei

Vi l /X l ( 10 )

L  &  xr
r»1

к

I t  can  be n o tic e d  t h a t  V i  .  1 , P o r m a tr io e s  x*

1-1

w ith  m u tu a lly  o r th o g o n a l oolumns i t  h o ld s  ЗГ -  1 ^ . P o r an  example 

we can c o n s id e r  th e  m a tr ix  7Г o f  th e  form

4 v a r ( b * ) v a r (b * ) ▼ ar(b j)

b
1 0 0

?2
0 0.01 0.1

?3
0 0 .9 9 0 .9



where ^  ł  ■ 1, 3 are condition Indexes defined as foliowa:

W « * ’« * )
*?г "  ' “ “ (x * 1* * )  r  "  1* k * C11>

The maximal c o n d it io n  in d ex  i s ,  by d e f i n i t i o n ,  e q u a l to  th e  

m a tr ix  к*  c o n d it io n  number ЯХх*).

I f  7 3 l e  " g re a t"  (w hat means t h a t  i s  g r e a t e r  th a n  15) we 

can say  t h a t  among th e  e x p la n a to ry  v a r i a b le s  e x i s t s  one dependen-

c y . ( B e l s l e y ,  K u h ,  W e l s o h  1980) s t a t e  t h a t  a s  th e  

« u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  whioh c h a r a c te r i s e  th e  depend-

ency in c r e a s e  a lo n g  th e  p ro g re s e io n  < . 9 , . 9 ,  .9 9 , .9 9 9 , .9 9 9 9 , . . .  

th e  c o n d it io n  in d ex ee  In o re a s e  a lo n g  th e  p ro g re e s io n  3 , Ю , 30, 

100 , 300, . . .  T h is  dependency l e  betw een Xg 810(1 *3 1111(1 e f f e c t s  

▼ ariances o f  e s t im a to r s  bg and b ^ .G e n e ra l ly  s te p s  o f  th e  v a r ia n c e -  

•d e e o m p o sitio n  p ro p o r t io n s  method can be summarized a s  fo llo w s :

1 . S ta n d a r d is a t io n  o f  m a tr ix  к.

2 . Computing o o n d lt lo n  number and c o n d it io n  in d ex e s  J f t* * ) , J?r

* ■ Г, k.

3. C hoice o f  l im i t  v a lu e s  f* a n d  T ľ T f .i .  i)** 15, 0 .5 ) .

4 . Computing 7Г m a tr ix .

5 . Exam ining e lem en ts  o f rows o f  c o rre sp o n d in g  to  цт >

*f th e r e  e x i s t  a t  l e a s t  two o f  them f o r  w hich IT -

E x is te n c e  o f  one r e l a t i o n s h ip  c a u se s  no problem s f o r  d iag n o s -

i s .  P roblem s a r i s e  when two o r  more r e l a t i o n s h ip s  c o e x is t .  The 

* l r s t  k ind  o f  problem s i s  w ith  d o m in a tin g  dep en d en c ies  (one o f  

" g re a t"  c o n d it io n  In d ex es i s  much h ig h e r  th a n  o th e r s  " g re a t"  con-

d i t i o n  In d e x e s ) .  The second k ind  o f  problem s I s  w ith  com peting 

dep endencies (tw o o r  more " g re a t"  c o n d it io n  In d ex es  w ith  s im i la r  

c o n d it io n  in d e x e s ) .  To s o lv e  th e  a r i s i n g  problem s one h as  to  

b u ild  a u x i l i a r y  r e g r e s s io n s  to  check whioh v a r i a b le s  a re  in v o lv e d  

In  which r e l a t i o n s h ip .

I n  o u r  o p in io n  v a r la n c e -d e c o m p o s it lo n  p ro p o r t io n s  method 

^  s p i t e  o f  th e  above m entioned p roblem s i s  a  suprem e one i n  com-

p a r is o n  w ith  th e  m ethods b ased  on th e  a n a ly s i s  o f  m u lt ip le  c o r -

r e l a t i o n  c o e f f i c i e n t s  because  i t  g iv e s  us d e e p e r  I n s ig h t  i n to  th e  

n a tu re  o f dep en d en c ies  and p o s s i b i l i t y  o f  q u a n t i f ic a t i o n  o f  n e a r— 

• o u l t i c o l l in e a r i ty  consequences on e s t im a t io n  p r e o i s io n .  We sh o u ld  

ho t f o rg e t  about th e  second  f a c t o r  o f  sam ple e s t i m a t o r 's  v a r ia n c e



-  62 . A lthough th e  e s tim a te d  v a r ia n c e  oan be ex tended  by th e  com-

ponent connected  w ith  h ig h  o o n d ltio n  in d e x , a t  th e  same tim e  i t  

may be sh runken  tow ards ze ro  by n e a r -z e ro  v s lu e  o f  ž2 ( in  th e  c a se  

o f  v e ry  h ig h  v a lu e  o f R2 ) .

Now, we w i l l  show two p r a o t io a l  exam ples o f  varianoe-deoom - 

p o s i t io n  p ro p o r t io n s  method to  fo llo w in g  e q u a tio n s »

I  PSQPPt  -  f 3 (PSQFPt - 1 , WUQPt , PYPRt , 0 7 5 ) , t  -  1963-1977,

I I  ХОШЦ -  f 2 (KQMWt , NUQUt , T ) , t  -  1961-1979, 

w herei FSQFP -  means m onthly wage In  f u e l  and power i n d u s t r i e s ,  

WUQF -  p r o d u c t iv i ty  o f  work i n  f u e l  and power i n d u s t r i e s ,  PYPR -  

In d ex  o f  l i v i n g  o o s ts  o f  mean employee's fa m ily , XQifH -  I n  o f  p ro -

d u o tio n  i n  m e ta lu rg io , ohem ioal and m in e ra l i n d u s t r i e s  (m .o .m .) , 

KQMW -  I n  o f  p ro d u o tlv e  o a p l t a l  s to o k  i n  m .o.m . I n d u s t r i e s ,  WUQM

-  number o f  em ployees i n  m .o.m . i n d u s t r i e s ,  I n ,  T -  tim e  t r e n d ,  

U75 -  dummy v a r i a b le  -  U75 -  1 I n  1975, U75 ■ 0 i n  o th e r  y e a rs  o f  

sam ple p e r io d .

We o b ta in e d  th e  fo llo w in g  r e s u l t s t

I .

' 1 .OOOO

0.9201 1.0000

* # ,x *  -
o.9e43 O.94O4 1.0000

0.3029 0.3098 0.2984 1.000C

7 b 2 »1 *4

1.0000 0.0032 . O .Ö II4 0.0024 0.0186

5.8290 0.0893 0.8399 0.0210 0.0020

14.8568 0.9067 O .I465 0.9759 О.ОО36

1.8734 0.0008 0.0022 0 .0007 0.9758

We oan o b se rv e  one n o t v e ry  s tro n g  dependenoy betw een PSQ PP.^ 

and PYPRę.Only v a r ( b p  and v a r ( b ^ )  a r e  e f f e c te d  by t h i s  r e l a t i o n -

s h ip .

I I .

' 1.0000 

0.9281 1.0000

0.9982 0 .9488  1 .000

i ł , x ł -



4 b í b 2 b3

1.0000 0.0002 0.0050 0.0001

5.8576 0.0042 0.3546 0.0014

66.5111 0.9957 0.6404 0.9985

S im i la r ly ,  we oan ob se rv e  one s tro n g  dependency betw een KQMŴ 

and T - MUQM v a r ia b le  i s  a ls o  i n t e r r e l a t e d  w ith  th e s e  two b u t in

•  b i t  w eaker way. A ll  e s t im a te s  o f  p a ra m e te rs  a r e  e f f e c te d  by 

n e a r - o u l t  i o o l l l n e a r l t у .
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Iwona K onarzew ska, W ładysław M ilo

KILKA UWAG HA TEMAT MOŻLIWOŚCI STOSOWANIA 
METODY UDZIAŁÓW W ZDEKOMPONOWANEJ WARIANCJI

W a r ty k u le  rozważono metodę d iagnozy  związków m iędzy zmienny-
mi o b ja śn ia ją c y m i lin io w e g o  m odelu r e g r e s j i .  Podstaw ą t e j  m etody 
j e s t  a n a l i z a  num eryczna m acierzy  o b se rw ao ji na ty c h  zm iennych. 
Metoda j e s t  skonstruow ana p rz y  zasto so w an iu  r e g r e s j i  według war-
t o ś c i  o sob liw y ch . O b liczan e  s ą  p ro p o rc je  u d z ia łu  każdego s k ła d n i -
ca t e j  w a r ia n c j i  w c a łe j  sum ie . M etoda ta ,n azy w an a  metodą u d z ia -  
Ww w zdekomponowanej w arian c ji,w p ro w ad zo n a  p rz e z  B e  1 s 1 e y . 
К ц  h , W e l s c h (1980)  pozw ala obok m ożliw ości w ykrycia  i l o a c i  
związków ta k ż e  na s p e c y f ik a c ję  zmiennych zw iązanych r e la c ja m i .  
Ds l ę k i  temu m ożliw a j e s t  d iag n o z a , k tó re  w sp ó łczy n n ik i w modelu 
®ogą być oszacowane w zg lęd n ie  p re c y z y jn ie .

A u to rzy  p r z e d s ta w i l i  w ynik i z a s to so w an ia  t e j  m etody na p rz y -
k ład ach  zbudowanych na b a z ie  banku danych m odelu W-3 g o sp o d ark i 
narodow ej P o ls k i  o ra z  w łasną o p in ię  na  tem at m ożliw ości wykorzy— 
■ ta n ia  t e j  m etody.


