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Summary 

In t h i s paper we show how t h e p a t t e r n samples 

g e n e r a t e d f r o m t h e unknown asymmet r i c f i n i t e 

m i x t u r e d i s t r i b u t i o n a re d i c h o t o m i z e d b y t h e 

Karhunen-Loeve o r t h o g o n a l sys tem i n t h e o p t i m a l 

way. 

We i n t r o d u c e t h e concep t o f t h e d i f f e r e n c e o f 

f e a t u r e s o f two c a t e g o r i e s and p r o v e t h a t 

d e c r e a s i n g t h e e r r o r p r o b a b i l i t y o f d i c h o t o m y i s 

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

o f two c a t e g o r i e s . And i t can be shown t h a t t h e 

maximum d i f f e r e n c e o f f e a t u r e s o b t a i n e d by t h e 

K L sys tem i s e q u i v a l e n t t o t h a t w h i c h i s o b t a i n e d 

by the Bayes s o l u t i o n . 

Moreover i t can b e p roved t h a t t h e r e e x i s t s a 

d i c h o t o m y w h i c h conve rges t o t h e Bayes s o J u t i o n 

by i n c r e a s i n g the number o f s a m p l e s . 

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

Le t u s e x p l a i n t he o u t l i n e o f t he K a r h u n e n -

Loeve o r t h o g o n a l s y s t e m . Le t a p a t t e r n on the 

N - d i m e n s i o n a l space RN be X and a norma l and 

o r t h o g o n a l sys tem on RN be a. Then a p a t t e r n X 
N 

is expanded by a as f o l l o w s : 
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4. Conclusion 
Ut l iz ing the concept of the Karhunen-Loeve 

orthogonal system which extracts the maximum 
difference of features of patterns, the algorithm 
of c lassi f icat ion for patterns generated from an 
unknown asymmetric f i n i t e mixture d is t r ibut ion 
is obtained, and this one is proved to become 
the Bayes solut ion. 
As a concreTfe example, random numbers generated 
from the 2-dimensional mixture of normal 
distr ibut ions are used and good results are 
obtained on a d ig i ta l computer. 
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