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S u m m a r y 

Th i s paper p resen ts some fundamenta l p r o p e r t i e s 
o f a s t a t i s t i c a l o rgan i ze r that a re cons ide red f r o m 
the v iew point o f s ys tem o rgan i za t i on and o r g a n i z 
ing capab i l i t y . The sys tem p e r f o r m a n c e is e v a l u 
ated by means of the concept of the i n f o r m a t i o n 
p rocess ing capac i ty under the assumpt ion that the 
pa t te rn is d i s t r i b u t e d acco rd ing to the m u l t i v a r i a t e 
n o r m a l d i s t r i b u t i o n . 
In the t w o - c a t e g o r y p r o b l e m , the t yp i ca l s t a t i s t i 
cal o r g a n i z e r , the Bayes o rgan i ze r and the r e 
g r e s s i o n o r g a n i z e r show the same o rgan i z i ng 
capab i l i t y in the f i r s t - s t a g e app rox ima t i on and the 
i n f o r m a t i o n p rocess i ng capac i ty becomes 1 for 
each case. 
The o r g a n i z i n g capab i l i t y of the o rgan i ze r depends 
upon the i n f o r m a t i o n wh ich is u thzed for the 
sys tem o rgan i za t i on . 
The r e l a t i o n s h i p s among them are analyzed theo
r e t i c a l l y , and i f the sys tem is o rgan ized by the 
comb ina t i on of subcovar lance m a t r i c e s of rank 
N (1 = l s ) obta ined by the samp les , the i n f o r m a 
t ion p rocess i ng capac i ty i s reduced to max ( N 1 / N ) 
( I - l s ) . 
The r e l a t i o n of the o rgan i z i ng capab i l i t y between 
the l i near o rgan i ze r and the nonl inear o rgan i ze r 
is obta ined t h e o r e t i c a l l y fo r some cases. 
The same cons ide ra t i ons are a lso app l ied to the 
t y p i c a l R ca tegory o r g a n i z e r s and the i n f o r m a t i o n 
p rocess i ng capac i ty becomes R i f R t i m e s we igh t 
ing e lements a r c adopted. Severa l k inds of the 
compu te r s imu la t i ons a re obta ined to check the 
t h e o r e t i c a l r e s u l t s . These r e s u l t s co inc ide w e l l 
w i t h the t h e o r e t i c a l ones. 

I n t r oduc t i on 

In the s e l f - o r g a n i z i n g sys tem, there are two 
t y p i c a l o r g a n i z e r s : the n o n - s t a t i s t i c a l and s ta 
t i s t i c a l . The n o n - s t a t i s t i c a l o r g a n i z e r i s r e 
p resen ted by P e r c e p t r o n type p r o c e d u r e . The 
p r o p e r t i e s of th i s o r g a n i z e r , such as the capa
b i l i t y of the i n f o r m a t i o n p rocess ing and the 
concre te me thod fo r the o rgan i za t i on a re r e p o r t e d 
in s e v e r a l pape rs . A l though th i s s y s t e m shows 
h igh capab i l i t y in i n f o r m a t i o n p r o c e s s i n g , i t has 
some d isadvantages as f o l l o w s : 
(a) I f the input pa t te rns a re not l i n e a r l y separab le , 
the o r g a n i z i n g p r o c e d u r e does not converge and 

to check the l i near sepa rab i l i t y , numerous t r i a l s 
a re somet imes r e q u i r e d . 
(b) Even though the pa t te rns a re l i n e a r l y s e p a r a 
b le , numerous t r i a l s and la rge m e m o r i e s a re 
a lso somet imes r e q u i r e d . 
In con t ras t to the d isadvantages of n o n - s t a t i s t i c a l 
me thod , the s t a t i s t i c a l method has many m e r i t s 
f r o m the p r a c t i c a l po in t o f v iew. 
These m e r i t s a re s u m m a r i z e d as f o l l ows : 
The sys tem can be o rgan ized in an o p t i m a l way 
even when the input pa t te rns a re not l i n e a r l y 
separab le , (b) the o rgan i za t i on of the sys tem can 
be made qu i ck l y by the analogue technique. 
Severa l k inds of the s ta t i s t i ca l o r g a n i z e r s have 
been developed. 
However , the capab i l i t y of the o rgan i ze r to 
p rocess i n f o r m a t i o n should be f u r t h e r inves t iga ted . 
F r o m th i s s tandpoin t , we took the t h e o r e t i c a l 
eva lua t ion of the s t a t i s t i c a l o rgan i ze r into con
s i de ra t i on . We in t roduced some new concepts of 
the i n f o r m a t i o n p rocess i ng capac i ty and the p e r 
cent i n f o r m a t i o n p rocess i ng capac i ty , as in the 
case of the n o n s t a t i s t i c a l o r g a n i z e r s . 
The o r g a n i z i n g capab i l i t y o f each o rgan i ze r is 
eva luated by these concepts . 
The p r o b l e m s wh ich a re taken into cons idera t ions 
a re (1) the o r g a n i z i n g capab i l i t y of the t yp i ca l 
o r g a n i z e r s , (2) the r e l a t i o n between the o rgan i z i ng 
capab i l i t y and the i n f o r m a t i o n w h i c h is u t l i zed for 
the sys tem o r g a n i z a t i o n , (3) the r e l a t i o n of the 
o rgan i z i ng capab i l i t y between the l inear o rgan i ze r 
and the non l inear one, and (4) the p r o p e r t i e s of 
m u l t i - c a t e g o r y o r g a n i z e r . 

1. The P r o p e r t i e s of the T y p i c a l 
S t a t i s t i c a l O rgan i ze rs ! * ) 

In th is sec t i on , two t y p i c a l o r g a n i z e r s , the 
Bayes ian o r g a n i z e r and the r e g r e s s i o n o rgan i ze r 
a re taken into cons ide ra t i on in o r d e r to make 
c lear the gene ra l behav io rs of the s t a t i s t i ca l 
o r g a n i z e r . Our bas ic assumpt ions a re as fo l l ows : 
(a) The pa t t e rns a re c l a s s i f i e d into two ca tego r i es , 
I and I I . 
(b) Bo th ca tego r ies have a m e m b e r of—jf- sample 
p a t t e r n s , r e s p e c t i v e l y , (We can a lso extend our 
ana lys i s w i t h s l i gh t m o d i f i c a t i o n to the va r i ous 
cases of d i f f e r e n t sample pa t te rns in each 
ca tegory . ) 
(c) Each p a t t e r n is r ep resen ted by an N d i m e n -
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