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APPLICATION OF CLASSIFICATION METHODS 

TO TUE DETERMINATION OF LINEAR ECONOMETRIC MODEL DOMAIN

1. THE FORMULATION OF THE PROBLEM

In many e c o n o r r e tr ic  p a p e r s ,  where s o  much a t t e n t i o n  i s  p a id  

t o  t h e  form al a s p e c t s  o f  e c o n o m e t r i c  model b u i l d in c t ,  th e  p rob lem  

o f  e c o n o m e t r i c  model domain d e t e r m in a t io n  I s  d i s c u s s e d  v e r y  r a -

r e l y .  L ook in g  o v e r  e c o n o m e t r i c  p a p e r s ,  one can c o n v in c e  h i m s e l f  

t h a t  n o t  many a u t h o r s  c o n s i d e r  t h e  p rob lem  o f  r e s t r i c t i o n s  t o  

be Im posed on t h e  s e t  o f  e x p la n a t o r y  v a r i a b l e s  o c c u r r i n g  in  th e  

m o d e l .
i

Wnen a f u n c t i o n  i s  b e in g  d e f i n e d ,  th e  f o l l o w i n g  n o t a t i o n  i s  

u s e d :

f i  X - »  Y,

w here b o th  s e t s ,  X and Y ,  sh o u ld  be s t r i c t l y  p r e c i s e d .  O th e r -

w i s e ,  t h e  d e f i n i t i o n  o f  the  f u n c t i o n  f  d o e s  n o t  make s e n s e .

A ls o  th e  r e s u l t s  o f  e c o n o m e t r i c  m odel b u i l d i n g  s h o u ld  c o n -

t a i n  ( e x c e p t  t h e  form o f  t h e  e q u a t i o n )  t h e  d e t e r m i n a t i o n  o f  mo-

d e l  dom ain , t h a t  i s ,  o f  su ch  v a l u e s  o f  e x p l a n a t o r y  v a r i a b l e s ,  

w hich  a r e  a l lo w e d  t o  be s u b s t i t u t e d  in  t h e ' e q u a t i o n  o f  t h e  m odel  

( f o r  w h ich  e c o n o m e t r i c  model i s  v a l i d ) .  O t h e r w is e ,  t h e  econom e-

t r i c  m odel h as  no v a l u e  f o r  i t s  u s e r .  U n f o r t u n a t e l y ,  e c o n o m e t r i -

c i a n s  do n o t  u s u a l l y  s p e c i f y  model domain and t h e  s u b s t i t u t i o n  

o f  a b su r d  v a l u e s  may g i v e  a b su rd  r e s u l t s .
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The d e t e r m i n a t i o n  o f  e c o n o m e t r i c  model domain i s  v e r y  im-

p o r t a n t ,  p a r t i c u l a r l y  s e e i n g  t h a t  i n  m a th e m a t i c a l  programming much 

a t t e n t i o n  i s  p a id  t o  t h e  p ro b lem  o f  d e f i n i n g  t h e  r e s t r i c t i o n s  

w it h  r e s p e c t  t o  w h ich  t h e  extremum o f  d e c i s i o n  f u n t i o n  i s  s o u g h t .

T h is  p a p e r  c o n t a i n s  some s im p le  p r o p o s a l s  i n  t h i s  t o p i c .

2. SOME CRITICAL REMARKS ON CLASSICAL ECONOMETRIC MODEL

I t  i s  known t h a t  from t h e  fo r m a l  p o i n t  o f  v i e w ,  e c o n o m e t r i c  

model may be c o n s i d e r e d  a s  a r e g r e s s i o n  e q u a t i o n .  In  l i n e a r  e c o -

n o m e tr ic  m odel t h e o r y  i t  i s  assumed t h a t  r e g r e s s i o n  e q u a t i o n  

c o n t a i n  a s  argu m en ts  t h r e e  t y p e s  o f  v a r i a b l e s :  j o i n t l y  d ep en d e n t  

v a r i a b l e s ,  p r e - d e t e r m in e d  v a r i a b l e s  and random co m p o n e n ts .

T h is  i s  an exam p le  o f  a l i n e a r  e c o n o m e t r i c  m odel:

Ct  “ a 0 + a 1 Pt  + a 2 Pt -1 + ° 3 \ + Е Н

Xt  “ fl0 + ß 1 Pt  * fl2 Pt - 1  + ß3 Kt - 1  + e 2 t  U )

wt " Го + Г, Et  + Г2 *t . i  * r3 At ♦ e 3t

where s

С -  c o n s u m p t io n ,

I -  i n v e s t m e n t s ,

W -  w ages  i n  p r i v a t e  s e c t o r ,

P -  p r o f i t s ,

К -  c a p i t a l  r e s o u r c e s  a t  t h e  en d  o f  t h e  y e a r ,

E -  p r i v a t e  s e c t o r  p r o d u c t i o n .

W -  w a g e s ,

A -  t im e  v a r i a b l e .

In  i t a t h e m a t i c a l  s t a t i s t i c s  t h e  r e g r e s s i o n  e q u a t i o n  i s  o f  t h e  

form:

У -  a ,  x ,  + а 2 Х2 + . . .  + а т  Xm + а 0 + 2у ( 2 )

and i t  i s  assumed t h a t  X1 , X2 , . . . ,  X^ a r e  random v a r i a b l e s .  On 

t h e  o t h e r  h an d ,  i n  e c o n o m e t r i c  m odel ( 1 ) ,  i t  i s  u s u a l l y  assum ed  

t h a t  e x p l a n a t o r y  v a r i a b l e s  a re  n o t  random v a r i a b l e s .



The c o n c e p t  o f  r e g r e s s i o n  was ir i t r o d u c e d  t o  s t a t i s t i c s  by  

G a lto n  and d e v e lo p p e d  by P e a r so n  and F i s h e r .  They d e a l t  w i t h  t h e  

a p p l i c a t i o n s  o f  s t a t i s t i c s  t o  b i o l o g y .  A l l  t h e i r  v i e w s  w ere  a c -

c e p t e d  a lm o s t  w i t h o u t  c h a n g e s ,  a l s o  i n  e c o n o m e t r i c s . H owever,  

some o f  t h e s e  c o n c e p t s  a r e  n o t  j u s t i f i a b l e  in  e c o n o m e t r i c s .  I t  

means t h a t  i n  t h e  p r o c e s s  o f  e c o n o m e t r i c  m odel b u i ld in g  some r u l e s  

s h d u ld  be o b e y e d .  They a r e  s t a t e d  in  t h e  f o l l o w i n g  p o i n t s :

1 ) t o  f o r m u la t e  e c o n o m ic  h y p o t h e s i s ;

2 ) t o  p o s t u l a t e  c e r t a i n  a n a l y t i c a l  form  o f  t h e  model ( e . g .  

th e  l i n e a r  o n e ) ;

3)  t o  c o n s t r u c t  t h e  p o t e n t i a l  l i s t  o f  e x p l a n a t o r y  v a r i a b l e s ;

4)  t o  c l a s s i f y  th e  v a r i a b l e s ;

5) t o  c o l l e c t  d a ta  and t o  s p e c i f y  t h e i r  t y p e  ( d i s c r e t e ,  c o n -

t i n u o u s ,  random, random, d e p e n d e n t ,  i n d e p e n d e n t ) ;

6 ) t o  remove m t h e  p o t e n t i a l  l i s t  some v a r i a b l e s  w h ich  do

n o t  comply w i t -’, c e r t a i n  c r i t e r i a ;

7) t o  e s t i m a t e  t h e  p a r a m e te r s  o f  m odel;

8 ) t o  s p e c i f y  t h e  ran ge  o f  t h e  v a r i a t i o n  f o r  e x p l a n a t o r y  v a -

r i a b l e s ;

9) t o  d e t e r m in e  t h e  domain o f  t h e  m odel;

10) t o  v e r i f y  c e r t a i n  h y p o t h e s e s ,  f o r  exam p le  o f  t h e  l a c k  o f  

m u l t i c o l l i n e a r i t y ;

11) t o  c a l c u l a t e  e s t i m a t e  e r r o r s  and t o  c h e c k  t h e  s i g n i f i -

c a n c e  o f  p a r a m e t e r s ;

12) t o  g i v e  t h e  i n t e r p r e t a t i o n  o f  p a r a m e te r s ;

1 3 )  t o  s u b j e c t  t h e  model t o  s i m u l a t i o n  and t o  c h e c k  i f  f i t t -

ed  v a l u e s  o b t a i n e d  by means o f  a sam p le  come from  t h e  saire p o-

p u l a t i o n .

Most o f  t h e s e  r u l e s  ( e x c e p t  p o i n t  9 )  a r e  s c r u p u l o u s l y  ob eyed  

by e c o n o m e t r i c i a n s .

3. THE REVIEW OF SOME METHODS OF ECONOMETRIC MODEL DETERMINATION

\

We a r e  g o i n g  t o  p r e s e n t  f i v e  d i f f e r e n t  a p p r o a c h e s  t o  t h e  p r o -

b lem  o f  e c o n o m e t r i c  m odel d e t e r m i n a t i o n .  Now we p r e s e n t  f o u r  o f  

them , t h e  l a s t  one w i l l  be  p r e s e n t e d  i n  C h ap ter  5 .



3 . 1 .  The P ro d u c t  o f  I n t e r v a l s ,  

t o  Which B e lo n g  E m p ir i c a l  D a ta ,  t h a t  i s  "hypercub e  

o f  e c o n o m e t r i c  m odel v a l i d i t y "

S u p p ose  t h a t  t h e  f o l l o w i n g  e c o n o m e t r i c  model i s  b e in g  e s t i -

mated:

m

Y -  £  a .  X. + Z ( 3 )
j = 1 3 3

To e s t i m a t e ,  t h e  n x m d a t a  m a t r ix  X i s  u s e d  (w h er e  n 

number o f  o b s e r v a t i o n s ,  m -  number o f  e x p l a n a t o r y  v a r i a b l e s ) .  

W ithou t  t h e  l o s s  o f  g e n e r a l i t y  we assume t h a t  t h e  o b s e r v a t i o n s  

are  c e n t e r e d .

L e t  us d e n o t e :

I ,  j “ nd-n 5 2 j  = max x t j j  “ 1» . . . »  “

The domain i n  t h e  form  o f  h y p e rcu b e  i s  t h e  p r o d u c t  o f  t h e  i n t e r -
«

v a l s  :

G ib  ^21 ] x l J l2 '  2̂2] x x [Jim ' bm]

Any p o i n t  [ x 0J , Xq2 , . . . »  x 0m3 i s  a d m i s s i b l e  i f  i t  b e l o n g s  t o  

t h i s  h y p e r c u b e ,  t h a t  i s  i f :

* 1. i  4  X0i  ^ ^ 2i  f o r  e a c h  i  1 ^  i  ^ m.

F ig .  1



In t h e  c a s e  o f  h ig h  c o r r e l a t i o n  o f  e x p l a n a t o r y  v a r i a b l e s  t h e  

model domain d e f i n e d  i n  su ch  a way h as  t o o  b i g  "volum e", t h a t  i s  

i t  c o n t a i n s  su ch  a r e a s ,  t h a t  t h e  p r o b a b i l i t y  o f  b e l o n g i n g  t o  

t h e s e  a r e a s  i s  a p p r o x im a t e ly  e q u a l  t o  0 .  For m -  2 ,  t h i s  c a s e  

i s  i l l u s t r a t e d  in  F ig u r e  1 .

Such a r e a s  o f  model domain a r e  c a l l e d  t h e  p r o b a b i l i s t i c  g ap .  

To r e d u c e  i t s  v o lu m e ,  t h e  p r o c e d u r e  can  be a p p l i e d ,  w here  th e  

e c o n o m e t r i c  m odel i s  c o m p le te d  by t h e  a d d i t i o n a l  s e t  o f  c o n d i -

t i o n s  .

3 . 2 .  E c o n o m e tr ic  Model With t h e  C o n d i t i o n s  

on E x p la n a to r y  V a r i a b l e s

L e t  us r e t u r n  t o  ( 4 ) :  

m

* -  £  a .  X + Z 

j “ 1 3 3

S u p p ose  t h a t  t h e  v a r i a b l e s  X., ,  X2 , . . . ,  Xm a r e  numbered a c c o r d -

i n g  t o  d e c r e a s i n g  v a l u e s  o f  t h e  sq u a r e  o f  c o r r e l a t i o n  c o e f f i c i e n t

2 2
Qj “ V ( X j ,  Y ) .  Thus t h e  v a r i a b l e  X1 i s  p r e f e r e n t i a l  v a r i a b l e ,  

t h a t  i s  t h e  v a r i a b l e  w hich  may t a k e  any v a l u e  from t h e  i n t e r v a l

С ̂  n' 4 î *
F i r s t  we p r e s e n t  t h e  id e a  o f  t h e  method f o r  t h e  c a s e  m = 2 .  

L e t  us c o n s i d e r  t h e  r e g r e s s i o n  o f  X0 on X1 :

^2 = ^ 21 ^ ^2 ( 4 )

Then t h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  f o r  t h i s  r e g r e s s i o n  i s  e o u a l  

t o :

62 .  1 “ (.1 -  ß2l ę 12)' ( 5 )

w here:

V(Xj) -  v a r i a n c e  o f  t h e  v a r i a b l e  X2 ,

9 12 ” c o r r e l a t i o n  c o e f f i c i e n t  b e tw e en  X, and X2 .



Any p o i n t  [x  , xQ2] T b e l o n g s  t o  t h e  d om ain ,  i f :

1 ) 4  x Q1 < ^21

2 ) ß21 x 01 -  t 62í1 «  xQ2 «  ß21 x Q1 + t 62 1  

w h e r e :

1 '  *1 1 > '  2 6 1 (6) 
V

and 81 i s  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  v a r i a b l e  X1 .

T h is  p r o c e d u r e  may be g e n e r a l i z e d .  For m ■ 3 i t  can be p r e -

s e n t e d  a s  f o l l o w s .

The r e g r e s s i o n  o f  X3 on X1 and X2 i s  d e te r m in e d :

X3 = B31 X, + fl32 X2 + Z3 ( 7 )

The s t a n d a r d  e r r o r  o f  e s t i m a t e  f o r  t h i s  r e g r e s s i o n  i s  e q u a l  t o :

«3.1 2 “ > V ( X 3 ) (1 -  a 31 «13 -  °32  <г23 Г  ( 8 )

Any p o i n t  [ x 0 1 , x Q2, x 03J T b e l o n g s  t o  t h e  domain i f :

1 ) 1̂1 *  X01 *  ^21 }

2 )  ß 21 X01 "  t e 2.1 4  x 02 4  ß 21 X01 + t 6 2 .1

3)  ß31 X01 + ß32 X02 + t 63 . 1 2  4 x03 *  B31 X01 + ß32 X02 +

+ t 63 . 1 2

where t  i s  g i v e n ,  a s  b e f o r e ,  by (6  ).

The g e n e r a l i z a t i o n  o f  t h i s  p r o c e d u r e  f o r  any number o f  expla-

n a to r y  v a r i a b l e s  i s  s t r a i g h t f o r w a r d .  For m v a r i a b l e s ,  i t  i s  t o  

d e te r m in e  c o n s e c u t i v e l y  t h e  r e g r e s s i o n  o f  X2 on X̂  , X3 on X̂  

and X2 , and s o  o n ,  f i n a l l y  t h e  r e g r e s s i o n  o f  X^ on X1 , X2 , 

• • • /  Xm- 1* For e a c h  r e g r e s s i o n  t h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  i s  

c a l c u l a t e d .

For t h e  c o n s i d e r e d  p o i n t  [ x Q1 , x Q2, . . . ,  x 0m] T c h e c k i n g  i f  i t  

b e lo n g s  t o  t h e  domain i s  p erfo rm ed  by t u r n s  f o r  e a c h  i t s  c o o r d i -



n a t e .  A f t e r  t h e  v e r i f i c a t i o n  o f  t h e  c o n d i t i o n  < Xq1 < ^21 '

f o r  t h e  r e s t  o f  c o o r d i n a t e s  i t  i s  t o  v e r i f y ,  i f  t h e y  b e lo n g  t o  

t h e  i n t e r v a l .  The c e n t r e  o f  t h i s  i n t e r v a l  i s  d e te r m in e d  from  t h e  

p r o p e r  r e g r e s s i o n  e q u a t i o n  and t h e  ran ge  by ireans o f  s t a n d a r d  

e r r o r  o f  e s t i m a t e .  O b v i o u s l y ,  t h e  p o i n t  i s  a d n i s s i b l e ,  t h a t  i s  i t  

b e l o n g s  t o  t h e  dom ain , i f  a l l  i t s  c o o r d i n a t e s  b e lo n g  t o  t h e  p r o -

p e r  i n t e r v a l s .

As i t  can be s e e n ,  t h e  p r o p o se d  p r o c e d u r e  f o r c e s  th e  u s e r  o f  

e c o n o m e t r i c  model t o  t a k e  i n t o  a c c o u n t  t h e  c o r r e l a t i o n  o f  t h e  v a -

r i a b l e s  in  t h e  p r o c e s s  o f  s u b s t i t u t i o n  o f  t h e  v a l u e s  o f  e x p la n a -

t o r y  v a r i a b l e s .  H owever, t h i s  p r o c e d u r e  h as  two main f a u l t s :

1 ) i t  may be n u m e r ic a l ly  s t r e n u o u s ,  s i n c e  i t  r e q u i r e s  n o t  

o n ly  t h e  e s t i n a t i o n  o f  t h e  model e q u a t i o n s ,  b u t  a l s o  t h e  e s t i m a -

t i o n  o f  tl»e e q u a t i o n s  s p e c i f y i n g  t h e  r e s t r i c t i o n s  im posed  on th e  

m odel ( a d d i t i o n a l l y  m -  1 e q u a t i o n s ) ,

2 ) in  c o n t a i n s  some a r b i t r a r i t y ,  s i n c e  e x p la n a t o r y  v a r i a b l e s
2

a re  numbered a c c o r d in g  t o  d e c r e a s i n g  v a l u e s  o f  , b u t  t h e r e

a r e  s t i l l  o t h e r  p o s s i b l e  o r d e r s  o f  v a r i a b l e s  ( t o t a l  number o f  

o r d e r s  i s  e q u a l  t o  m l ) .

How we a r e  g o in g  t o  p r e s e n t  t h e  n e x t  m ethod.

3 . 3 .  The Model Domain in  t h e  Form 

o f  Hypercube D eterm ined  by P r i n c i p a l  Components

L et

d e n o te  t h e  c o v a r ia n c e  m a t r ix  f o r  e x p l a n a t o r y  v a r i a b l e s .

By means o f  a w e l l -k n o w n  p r o c e d u r e  t h e  e i g e n v a l u e s  o f  t h i s

m a tr ix  a r e  d e t e r m in e d :  A . ,  A_, . . . .  X .• I  m

F u r th e r m o r e , l e t



d e n o te  t h e  m x m m a t r i x ,  w here co lum ns a r e  t h e  e i g e n v e c t o r s  cor-

r e s p o n d in g  t o  t h e s e  e i g e n v a l u e s .

The t r a n s f o r m a t i o n  o f  d a ta  m a t r ix  X i s  p e r fo r m e d ,  f i r s t  by  

means o f  t r a n s l a t i o n  and th e n  by r o t a t i o n  o f  a x e s .

Thus :

W = ( X -  M )  Ü 

where s

W -  n x  m m a t r ix  o f  t r a n s fo r m e d  d a ta ;

M -  s o  c a l l e d  mean m a t r ix ,  w here a l l  rows are  e q u a l  t o  th e  

mean v e c t o r  o f  X.

The t w o - d im e n s io n a l  c a s e  (m я 2 )  f o r  p r e s e n t e d  p r o c e d u r e  i s  

i l l u s t r a t e d  in  F ig u r e  2 .

Any p o i n t  [ x n1 , may be t r a n s fo r m e d  and th e n  i t  i s  t o

ch ec k  i f  i t  b e lo n g s  t o  a cube form ed by t h e  new p a i r  o f  v a r i a -

b l e s .  G e n e r a l l y ,  any p o i n t  [ x 01 , x Q2, x0m] T b e l o n g s  t o  t h e  

d om ain ,  i f :

wLj * w0j  <  wuj f o r  e a c h  j

whe r e :



w0j ” t i le  c o o r d i r a t e  o f  t h e  p o i n t  a f t e r  t r a n s f o r m a t i o n ,

w.. .  ■ max w. . , •
t i ]

w. . = min w. . .
LJ A i j

I n s t e a d  o f  h y p e r c u b e ,  one may u se a h y p e r e l l i p s o i d .

3 . 4 .  l i y p e r e l l i p s o i d a l  Model Domain

To d e t e r m in e  a h y p e r e l l i p s o i d a l  model domain t h e  c o n c e p t  o f  

s o  c a l l e d  e l l i p s o i d  o f  c o n c e n t r a t i o n  i s  a p l l i e d .

For c o n s i d e r e d  d i s t r i b u t i o n  i t  i s  g iv e n  a m -d im e n s io n a l  mean 

v e c t o r  p and m x rn c o v a r i a n c e  m a tr ix  t .  The m -d im e n s lo n a l  h y -  

p e r e l l l p s o i d  o f  c o n c e n t r a t i o n  i s  a h y p e r e l l i p s o i d  w i t h  a c e n t r e  

in  £  w hich  h a s  su ch  a p r o p e r t y ,  t h a t  t h e  u n ifo r m  d i s t r i b u t i o n  

on t h i s  h y p e r e l l i p s o i d  h a s  th e  same f i r s t  and s e c o n d  moments as  

c o n s id e r e d  a i s t r i b u t i o n .

I t  can be p roved  ( s e e  [ l ] ) ,  t h a t  t h e  e q u a t i o n  o f  t h i s  h y -

p e r e l l i p s o i d  I s  g iv e n  by th e  fo rm u la :

0

_ i m ro

i i i  г  - ! ■ * » >

w h e r e :

• IE I -  t h e  d e te r m in a n t  o f  £ .

j I -  t h e  c o f a c t o r  o f  ( i ,  j ) - t h  e l e m e n t  o f  łJ,

-  th e  i t h  e l e m e n t  o f  nean v e c t o r  u.

The c o n s i d e r e d  p o i n t  b e lo n g s  t o  t h e  domain i f  i t  b e l o n g s  t o  

t n i s  n y p e r e l l i p s o i d .  I t  i s  e a s y  t o  s e e  t h a t  t h e  a x e s  o f  t h i s  h y -

p e r e l l i p s o i d  a g r e e  w i t h  t h e  p r i n c i p a l  com ponents d e te r m in e d  by  

t h e  t h i r d  m ethod.

T h is  p r o c e d u r e  i s  j u s t i f i e d  when t h e  j o i n t  d i s t r i b u t i o n  o f  

v a r i a b l e s  i s  m u lt in o r m a l  ( o r  a t  l e a s t  i s  such  a d i s t r i b u t i o n ,  

whose e q u i p r o b a b i l i t y  c o n t o u r s  are  h y p e r e l l l p s o i d s ) .  The e x p e -

r i e n c e  i n d i c a t e s  t h a t  su ch  an a s su m p t io n  must n o t  be a c c e p t e d  

w it h o u t  t h e  v e r i f i c a t i o n .  In r e a l  a p p l i c a t i o n s  we d e a l  v er y  o f t e n  

w it h  d i s t r i b u t i o n s ,  w hich  are  n o t  n o rm a l.  Some o f  t h e s e  s i t u a -

t i o n s  w i l l  be p r e s e n t e d  b e lo w .



4. SPECIAL DISTRIBUTIONS, FOR WHICH THE NECESSITY 
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To make a g r a p h ic  p r e s e n t a t i o n  p o s s i b l e ,  we l i m i t  o u r s e l v e s  

t o  t h e  t w o - d im e n s io n a l  c a s e .  In  a l l  p r e s e n t e d  s i t u a t i o n s  t h e  s e t  

o f  o b s e r v a t i o n s  c o n s i s t s  o f  two ( o f  c o u r s e ,  c o u ld  be m ore)  su b -

s e t s .  So t h e  e c o n o m e t r i c  m odel b u i l d i n g  s h o u ld  . s t a r t  from t h e  

d e t e r m i n a t i o n  o f  t h e s e  s u b s e t s .  Then t h e  r e g r e s s i o n  and i t s  d o -

main s h o u ld  be d e t e r m in e d  f o r  e a c h  s u b s e t  s e p a r a t e l y .

In  e a c h  o f  F i g u r e s  3 - 8 ,  e x c e p t  o b s e r v a t i o n s ,  t h e  r e g r e s s i o n  

l i n e s  f o r  e a c h  s u b s e t  and t h e  r e g r e s s i o n  l i n e  f o r  t h e  w h o le  s e t  

o f  o b s e r v a t i o n s  a r e  p r e s e n t e d .

Fig. 5. Situation 2b Fig. 6. S ituation 2c

' ' \
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Fig. 7. S ituation 3 Fig. B. Situation А

In t h e  s i t u a t i o n s  1 , 2 a ,  2 b ,  2 c ,  and 3 wo .d e a l  with the o b s e r -

v a t i o n s  drawn from t h e  p o p u l a t i o n  w i t h  a d i s t r i b u t i o n  b e in g  a 

m ix tu r e  o f  d i s t r i b u t i o n s .  N ote  t h a t  in  t h e s e  c a s e s  t h e  domain  

C o n s i s t s  o f  two s u b s e t s .  In  t h e  s i t u a t i o n  3 o n ly  a p a r t  o f  t h e  

p o p u l a t i o n  i s  i d e n t i f i e d ,  and f o r  t h e  o u t l i e r s ,  due t o  s m a l l  

number o f  o b s e r v a t i o n s ,  i t  i s  n o t  p o s s i b l e  t o  d e t e r m in e  t h e  r e -

g r e s s i o n ,  t h u s  t h e  a r i t h m e t i c  mean i s  t h e  m o d e l .

The s i t u a t i o n  4 i s  v e r y  d i f f i c u l t  t o  r e c o g n i z e .  I t  may s u g -

g e s t  t h a t  t h e  o b s e r v a t i o n s  come f^om t h e  p o p u l a t i o n  m u l t in o r ir a l -  

l y  d i s t r i b u t e d .  But i t  i s  n o t  t h e  c a s e .  H ow ever, in  ec o n o m ic  

p ro b lem s su ch  a s i t u a t i o n  a lm o s t  n e v e r  o c c u r s .

How we a r e  q o in g  t o  p r e s e n t  v e r y  s im p le  m eth od .  I t  a l l o w s  us  

t o  cop e  w i t h  nany s i t u a t i o n s  o c c u r r i n g  i n  r e a l  a p p l i c a t i o n s ,  p a r -

t i c u l a r l y  when th e  domain c o n s i s t s  o f  s e v e r a l  s u b s e t s .

The method i s  b a sed  on a w e l l -k n o w n  c l a s s i f i c a t i o n  m eth od ,  

c a l l e d  Wroclaw taxonon.y method ( o r  s i n g l e  l i n k a g e  m e th o d ) ,  

a l t h o u g h  i t  may be e a s i l y  a d a p te d  t o  o t h e r  c l a s s i f i c a t i o n  m eth od s .

•Suppose g iv e n  m -d im e n s io n a l  o b s e r v a t i o n s :

5. THE DENDRYT METHOD OF MODEL DOMAIN DETERMINATION



As a r e s u l t  o f  t h e  c o n s t r u c t i o n  and t h e  p a r t i t i o n  o f  t h e  d e n -  

d ry  t  , К c l a s s e s  o f  o b s e r v a t i o n s s  , C^ ,  . . . ,  CR a r e  o b t a i n e d .  

Then i t  i s  c h e c k e d  I f  t h e  c o n s i d e r e d  p o i n t  x Q ■ [ x Q1, x 0 2 > • • • » 

x 0m3 Г b e l o n g s  t o  t h e  dom ain . To s o l v e  t h i s :

1 ) t h e  n e a r e s t - n e i g h b o u r  d i s t a n c e  o f  t h i s  p o i n t  i s  d e t e r m in -

e d ,  t h a t  i s ,

d ( x Q, JLj ) * min d ( X g ,

d ^x Q» “ t h e  d i s t a n c e  b e tw e en  th e  m -d im e n s io n a l  p o i n t s  xQ

and x ̂ .

w h e r e :

d Q -  c e r t a i n  t h r e s h o l d  v a l u e .

I f  t h i s  c o n d i t i o n  i s  f u l f i l l e d ,  t h e n  t h e  c o n s i d e r e d  p o i n t  x^ 

b e l o n g s  t o  t h e  dom ain .

To d e t e r m in e  t h e  t h r e s h o l d  v a l u e  d g , two a p p r o a c h e s  may be  

a p p l i e d :

1 .  The max-min a p p r o a ch .

H e re ,  t h e  t h r e s h o l d  v a l u e  i s  t h e  maximum n e a r e s t - n e i g h b o u r

d i s t a n c e  i n  t h e  c l a s s  С , t h a t  i s :
s

d n = max min d ( x . , x . )  
u i  j  1 3

2 .  The f r e q u e n c y  a p p r o a ch .

H e r e ,  t h e  t h r e s h o l d  v a l u e  i s  d e t e r m in e d  by means o f  t h e  meth-

od :

1 ) f o r  e a c h  o b s e r v a t i o n  t h e  n e a r e s t - n e i g h b o u r  d i s t a n c e  i s  c a l -

c u l a t e d  :

w h e r e : /

S u p p ose  t h a t  t h e  n e a r e s t  n e ig h b o u r  x^ b e l o n g s  t o  t h e  c l a s s

С

2 ) i t  i s  c h ec k e d  i f :

x .  ) = min d ( x . , 

i  j 1



2)  f o r  t h e  n e a r e s t - n e i g h b o u r  d i s t a n c e s  th e  h i s t o g r a m  o f  c u -

m u la t iv e  f r e q u e n c i e s  i s  d e t e r m in e d ,

3 )  a s  a t h r e s h o l d  v a lu e  su ch  n e a r e s t - n e i g h b o u r  d i s t a n c e  d^ i s  

t a k e n ,  f o r  w hich

-  min j d j I f ( d j )  > 1 -  a  j

wheres

f ( d j )  -  c u m u la t iv e  f r e q u e n c y ,  

a  -  c o n s t a n t  ( e . g .  0 . 0 5 ) .
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Zdzisław  H ellu ig , K rzysz to f Jajuga

ZASTOSOWAŃ IE METOD KLASYFIKACJI 

PRZY OKREŚLANIU DZIEDZINY LINIOWEGO MODELU EKONOMET RYCZNEGO

Artykuł zawiera  opis p ięciu  podejść do problemu wyznaczania dziedziny  

liniowego modelu ekonomet rycznego. Są to:

1) wartości zmiennych objaśniających należą do hipersześcianów ,

2 ) wartości zmiennych spełn iają  pewne warunki skorelowania i  is to tn o śc i  

parametrów,

3) przypadek ( 1 ) wg metody głównych składowych,

4 ) wartości zmiennych są określane dla mieszanek rozkładów,

5) taksonomiczne metody określania dziedziny modelu.

Przez dziedzinę liniowego modelu rozumie s ię  zbiór dopuszczalnych warto-

śc i  zmiennych objaśniających.


