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I. I n t r o d u c t i o n  
This  paper  p r e s e n t s  a c o n c e p t u a l  taxonomy of  Japanese  

a d j e c t i v e s ,  s u c c e e d i n g  t h a t  on Japanese  v e r b s ' .  I n  t h i s  t a x o -  

n~ny, n a t u r a l  language  i s  a s s o c i a t e d  w i th  r e a l  world t h i n g s  - 
- m a t t e r ,  e v e n t s ,  a t t r i b u t e s  - and m e n t a l  a c t i v i t i e s  - s p i r i t -  
ua l  and s e n s u a l .  A d j e c t i v e  concep t s  a re  d i v i d e d  i n t o  two 
l a r g e  c l a s s e s ,  s imple  and n o n - s i m p l e .  Simple concep t s  cannot  
be r educed  i n t o  f u r t h e r  e l emen ta ry  a d j e c t i v e  c o n c e p t s ,  whereas 

n o n - s i m p l e  ones can  be .  Roughly s p e a k i n g ,  s imple  concep t s  a re  
c o n c r e t e  and can  be d i r e c t l y  a s s o c i a t e d  w i t h  p h y s i c a l  and 
m e n t a l  a t t r i b u t e s ,  whereas n o n - s i m p l e  ones a re  a b s t r a c t  and i n -  
d i r e c t l y  a s s o c i a t e d  wi th  them. 

2.  Simple A d j e c t i v e  Concepts  
Verb concep ts  were  w e l l  unde rs tood  as "change"  f r o ~  s t a t e  

S O to state S 1 as shown in Fig. 14 Adjective concepts are con- 

sidered to  be c a p t u r e d  as the  " d i f f e r e n c e "  between o b j e c t s  O O 
and 0 I. Ylg.2 shows how the difference in vertical length be- 

tween 00 and 01 b r i n g s  about  the  concept  of " h i gh" .  Not ice  
t h a t  s u r f a c e  s t r u c t u r e s  o f t e n  l ack  the  e x p r e s s i o n  of  00 l i k e  
"yama-ga t a k a i  ( the  m o u n t a i n  i s  h i g h ) " .  S ince  the  meaning of 
"h igh"  cannot  be expressed  on ly  by O 1, deep s t r u c t u r e s  need 

O 0 as an object for comparison. 
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change 

State So State S, 
otoko-ga ie-kara deru. 
The man Koes out o-~hehouse. 

Fig. 1 The structure of verb concept 

jence 
Object Ol Object O0 

y~.a-ga ie-yori takai. 
The mountain is ~ than the house. 

Fig. 2 The structure of adjective concept 

2 . 1  S t r u c t u r a l  P a t t e r n s  

A d j e c t i v e  c o n c e p t s  can  be r e g a r d e d  as t he  c o n c e p t  o f  a 

r e l a t i o n  among c o n s t i t u e n t s  which p roduce  d i f f e r e n c e  and can  

be r e p r e s e n t e d  as f o l l o w s :  

Ad(C, e, o, of, Or, o m, os, i, l, t, r, ...) (1) 

where each symbol i n  p a r e n t h e s e s  s t a n d s  f o r  a c o n s t i t u e n t .  Fo r  

example ,  c and s s t a n d  f o r  an o b j e c t  f o r  c c m p a r l l o n  and a sub-  

~ e c t ,  r e s p e c t i v e l y .  Scae c o n s t i t u e n t s  a r e  o b l i g a t o r y  i n  t he  

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

e n c e .  Seven  t y p e s  o f  s t r u c t u r a l  p a t t e r n s  a r e  p roposed ,  a c c o r d -  

i n g  t o  t he  c o m b i n a t i o n  o f  o b l i g a t o r y  c o n s t i t u e n t s .  

2 .2  Semant ic  C o n t e n t s  

The semant i c  c o n t e n t s  o f  Ad i n  f o rm u la  (1) a r e  c a t e g o r i z ~  

ed i n t o  p h y s i c a l ,  m e n t a l  and a b s t r a c t  a t t r i b u t e .  We c l a s s i f y  

each  o f  them i n  d e t a i l  because  we cannot  d e t e c t  aDy d i f f e r e n c e  
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wi thou t  such i n f o r m a t i o n .  I n  the  case  of  v e r b s ,  twen ty  c a t e -  

g o r i e s  such as  d i s p l a c e m e n t ,  d e f o ~ n s t i o n ,  and s p i r i t u a l  a c t -  
i v i t y  were proposed to  c l a s s i f y  the  semant ic  c o n t e n t s  of  

" changes" .  We modify  them e l i g h t l y  to  a pp l y  to  the  c l a s s i f i c -  
a t i o n  of  semant ic  c o n t e n t e  of a d j e c t i v e s .  For  example,  d i e -  
p lacement  and d e f o r m a t i o n  a re  m o d i f i e d  to  l o c a t i o n  and shape,  

r e s p e c t i v e l y .  

3 .  Non-Simple A d j e c t i v e  Concepte 
Non-s imple  a d j e c t i v e  concep t s  a re  no t  d i r e c t l y  a s s o c i a t -  

ed w i t h  p ~ e i s a l  or  m e n t a l  a t t r i b u t e e ~  t h e r e f o r e  we emphasize 

an  a n a l y s i s  of how t h e y  e re  composed of s imple  ones .  

3 .1  Complex Concepts-A 
For  example, t h e r e  i s  a complex a d j e c t i v e  " h o s o - n a g a i  

( t h i n - l o n g ) "  which i s  r e g i s t e r e d  as one word i n  o r d i n a r y  
Japanese  d i c t i o n a r i e s .  The c o n n e 0 t i  ~ r e l a t i o n  between two 
a d j e c t i v e  concep t s  i s  a l o g i c a l  p roduc t  i n  t h i s  c a s e .  The 
complex concep t  of A i s  d e f i n e d  ss  f o l l o w s :  i f  two a d j e c t i v e  
concep t s  a re  connec t ed  by a r u l e  and the  connec t ed  concep t  i s  
r e p r e s e n t e d  by a complex word of those  a d j e c t i v e s ,  i t  i s  c a l l -  
ed a "complex concep t  of A". Two t ype s  of c o n n e c t i n g  r u l e s  
a re  p roposed :  l o g i c a l  p roduc t  and s y n t a c t i c  r e l a t i o n .  

3.2 Complex Concepts-B 
This  concept  i s  u s u a l l y  r e p r e s e n t e d  by a s imple  word and 

i s  c o n s i d e r e d  to  c o n s i s t  of  s e v e r a l  e l e m e n t a r y  a d j e c t i v e  con -  
c e p t s .  No g e n e r a l  r u l e  can  be found to  connec t  e l e m e n t a r y  ad -  

J e c t i v e  c o n c e p t s .  Semant ic  c o n t e n t s  of the  concep t s  a r e  c l a s s -  
i f i e d  i n t o  such c a t e g o r i e s  as  l i n g u i s t i c  a c t i v £ t y  and c h a r a c t e r .  

3 .3 D e r i v a t i v e  Concepts  
Some concep t s  posses s  e f u n c t i o n  of d e r i v i n g  s new con -  

cep t  by o p e r a t i ~  o t h e r s .  They have two morphemic s t r U c t t t r e s ,  
p r e f i x  ~ and e t t~f ix ,  which add c e r t a i n  i ~ o r m e t i o n  to  o p e r a n d s .  
For  example,  s t~ff ix " - t a r a s h ~ "  adds the  meaning " indeed"  to  
i t s  operand .  Such d e r i v a t i v e  i n f o r m a t i o n  i s  c a t e g o r i z e d  i n t o  
five classes. 
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4. Classification 

There are approximately 530 adjectives considered suffic- 

ient for daily Japanese. We actually classified their con- 

cepts, n~nbering about 630, according to types and categories 

proposed in Sec.2 and 3. They were well classified into those 

types and categories. In the classification of simple concepts, 

"standardconcepte" were chosen from among similar concepts, 

amounting to approximately 270. They might be considered 

"primitives" in the sense that every other adjective concept 

can be derived from them by some rule. 

5.  E x t r a c t i o n  o f  C o n c e p t u a l  F e a t u r e s  
We e x t r a c t  c o n c e p t u a l  f e a t u r e s  f rom each  A d and i t s  

c o n s t i t u e n t s ,  n o t i c i n g  t h e  s t a n d a r d  c o n c e p t s  w i t h  p h y s i c a l  
a t t r i b u t e s  o b t a i n e d  i n  S e c . 4 . T h e  f o l l o w i n g  a n a l y s i s  shows par@ 
of  t h e  f e a t u r e  e x t r a c t i o n  from taka..._~i ( h i g h ) /  h i k u i  ( l o w ) .  
taka__~Chigh) / ~i_k_~Clow) 

Po lysm,  y (1)  S t r u c t u r a l  p a t t e r n ~  A d ( S , C ) ,  s e m a n t i c  
c o n t e n t s ;  shape  

s ,  c : t h i n g  
A d : The v e r t i c a l  l e n g t h  o f  s i s  l a r g e r / s m a l l e r  

t h a n  t h a t  o f  c .  
Example:  TSky5 t aw~-ga  Ky6to t a w ~ - y o r i  t a k a i .  

Tokyo Tower i s  h i g h e r  t h a n  F~voto Tower.  

Polyeamy (2)  S t r u c t u r a l  p a t t e r n ; A d ( s , c ~ ,  s e m a n t i c  
c o n t e n t s !  l o c a t i o n  

s ,  c : t h i n g  
A d : The v e r t i c a l  d i s t a n c e  o f  s f rom a s t a n d a r d  

p l a n e  i s  l a r g e r / s m a l l e r  t h a n  t h a t  o f  c .  

Example: Hik~ki-ga Kumo-yori takai. 

The airplane is higher than the cloud. 

6. Sentence Production from Picture Patterns 

System SUPP, which accepts moving picture patterns, in- 

terprets the meaning of changes in them, infers about simil- 

arity among changes, end describes the results in Japanese 

and English sentences, was constructed as an application of 
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t h e  c o n c e p t u a l  taxonomy of  v e r b s .  SUPPwas improved t o  i n t e r -  
p r e t  p h y s i c a l  a t t r i b u t e s  of  p i o t n r e  p a t t e r n s .  F o u r t e e n  s t a n -  
d a r d  c o n c e p t s  were c h o s e n  f o r  t h i s  improvement .  An example o f  
experimental results ~a shown in F~4r.). 

(a) Input pattern 

Note. In I) through 3), input 

picture "onna" is compared to 

its model in machine. 

Fig. 3 

i) onna-ga nagai. 
The woman is long. 

2) onna-ga takai[l). 
The woman is ~igh[l]: 

3) onna-ga 8k~. 
The woman is large. 

4) onna-ga ki-yori hikuiCl). 
The woman is qower[l]" than the tree. 

5) onna-ga ki-yori hlkui(2). 
The woman is lower[2] than the tree. 

6) onnu-ga ki-yorl ch~sqi. 
The woman is smaller than the tree. 

7) onna-ga tori-yori takaiC1). 
The woman is'higher[l]" than the bird. 

8) onna-gu tori-yori hikuiC2). 
The woman is lower[2] than the bird. 

9) onna-ga tori-yori Bki. 
The woman is larger than the bird. 

(b) Output sentences 

Sentence production from a picture pattern 

7* ConcltwioDa 

This  taxonomy has  made c l e a r  a n  o u t l i n e  of  t h e  whole of  
J a p a n e s e  a d j e c t i v e  c o n c e p t s .  I ~  J a p a n e s e ,  t h e  number o f  a d -  
J e c t i v e s  i s  r a t h e r  s m a l l  compared t o  t h a t  of  a d j e c t i v e  v e r b s .  
Th i s  taxonomy i s  e x p e c t e d  t o  g i v e  a b a s i s  to  t h a t  of  a d j e c t -  
i v e  v e r b s .  

Re~erenee 
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