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I n  t h i s  pape r ,  we r e p o r t  on an e x p e r i m e n t a l  sys tem of 

Japanese  s e n t e n c e  a n a l y s i s ,  c a l l e d  ESSAY, 

Many Japanese  s e n t e n c e  a n a l y s i s  sys tems ,  no t  o n l y  P h r a s e  

s t r u c t u r e  a n a l y s i s  sys tems but  a l s o  Ke~:a, r t -D~:e a n e l y s i s  s y s -  
tems,  are  u s u a l l y  based on r u l e s  i n  e T n t a c t i c  l e v e l  o r  Case 
g rammat ica l  r e s t r i c t i o n .  

Comparing w i t h  such sys t ems ,  our  sys tem i s  u n i q u e  i n  
t h e  d i c t i o n a r y .  I n  t h i s  d i c t i o n a r y ,  f u n c t i o n  of  the  l a n g u a g e  
e l e m e n t s ,  such as  words or  a u x i l i a r y  morpheme, a re  d b s c r ~ b e d .  
And t h e s e  l e x l c a l  e n t r i e s  a re  a u t o m a t i c a l l y  c o n s t r u c t e d  from 
a n a l y s i s  of  r e a l  t e x t  data~ 

Xn o r d e r  to  e v a l u a t e  the  u s e f u l n e s s  of  such  d i c t i o n a r y ,  

we a r e  a c c u m u l a t i n g  Japanese  s e n t e n c e s  d a t a ,  and app lTJ -~  
s t a t i s t i c a l  and s t r u c t u r a l  a n a l y s i s  method to  t h i s  d a t a .  

Xn the  f o l l o w i n g  we c o n c e n t r a t e  upon nex t  2 p o i n t s .  

( 1 ) c o n s t r u c t i o n  of  d i c t i o n a r y  
(2)  overview of  ESSAY 

( 1 ) C o n s t r u c t i o n  of  d i c t i o n a r y  

As the  i n i t i a l  d a t a  we e n t e r e d  about  2000 s e n t e n c e s  of  
e l e m e n t a r y  school  t e x t  i n  K a n a - l e t t e r  ( Japanese  s y l l a b a r y )  

no t  i n  KanJi  (Chinese  c h a r a c t e r ) .  
Japanese  i s  an a g F ~ u t i n a t i v e  l a ngua ge ,  s o  i n  a n a l y z i n g  

s e n t e n c e s  t h e y  a re  u ~ u a l l y  s e p a r a t e d  i n t o  number of  p a r t s  
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c a l l e d  Bunse t su .  I n  e n t e r i n g  the  t e x t  a t  t h i s  t i m e ,  we a l s o  

used  t h i s  u n i t .  Between t h e s e  Bunse t su ,  t h e r e  a r e  some depend-  

ency  r e l a t i o n s  c a l l e d  Kakar i -Uke  which  can be d e c i d e d  u n i q u e l y  

f o r  a~v s e n t e n c e .  We can c o n s i d e r  t h a t  i n  case  t h e r e  i s  a Kaka- 

r i - U k e  r e l a t i o n  be tween  word A and B, A i s  m o d i f y i n g  B. 

Th is  t i m e  we d e f i n e d  t h e  d i s t a n c e  be tween words m a i n l y  

based  on t h i s  Kakar i -Uke  r e l a t i o n ,  and t h e n  o l a s s i ~ f t e d  them 

i n t o  number o f  groups u s i n g  some c l u s t e r i n g  t e c h n i q u e s .  Am t h e  

r e s u l t  we go t  a b a s e - d i c t i o n a r y  which can r e p r e s e n t  Kakar i -Uke  

r e l a t i o n  be tween  t h e s e  g r o u p s .  

I t  i s  e x p e c t e d  t h a t  s y n t a x ,  s a u ~ n t i o s  o r  knowledge o f  

t h e  wor ld  can be n a t u r a l l y  embeded i n  t h i s  d i c t i o n a r y  and t h i s  

t y p e  o f  l e x i c o n  i s  h i g h l y  u s e f u l  i n  t h e  J a p a n e s e  s e n t e n c e  

~ysiso 

(2) Overview of  ESSAY 

ESSAY ( E x p e r i m e n t a l  System o f  S e n t e n c e  Ana lYs i s )  p a r s e s  

J a p a n e s e  s e n t e n c e  by a n a l y z i n g  Kakar i -Uke  r e l a t i o n  between 

Bunmetsu i n  i n p u t  s e n t e n c e s .  

Th i s  sys tem ham d i c t i o n a r y  d r i v e n  f e a t u r e ,  and does  no t  

depend on u s u a l  s y n t a c t i c  and s e m a n t i c  mode l s .  Thus t h i s  

sys tem can be used  f o r  e v a l u a t i o n  o f  d i c t i o n a r y ,  which I s  d e -  

scribed in (1). 

The i n p u t  t o  t h i s  sys tem i s  a J a p a n e s e  s e n t e n c e ,  which 

i s  segmented i n  Bunse t su  u n i t ,  and t h e  o u t p u t  f rom t h i s  sys tem 

i s  l a b e l l e d  binary t r e e  s t r u c t u r e ,  which r e p r e s e n t s  s y n t n o t i o  

s t r u c t u r e  o f  t h e  i n p u t  s e n t e n c e .  

The a l g o r i t h m  to  e x t r a c t  t h i s  s t r u c t u r e  i s  v e r y  s i m p l e ,  

and s p e c i a l  l i n g u i s t i c  knowledge i s  no t  embedded i n  t h e  

p r o o e d u r a b l e  way. The d e c i s i o n  o f  t r e e  s t r u c t u r e  i s  based  on 

Graph t h e o r e t i c  p r o c e s s i n g ,  and l a b e l l i n g  o f  Kakar i -Uke  r e l a t -  

i o n  i s  p r o c e s s e d  by u s i n g  S t a t i s t i c a l  d e c i s i o n  t h e o r y .  
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As s t a t e d  above ,  t h i s  sys tem has i t  s i  l i n g u i s t i c  know- 
l edge  i n  t he  d e c l a r a t i v e  way by the  form of d i c t i o n a r y ,  t h u s  
s t r u c t u r e  of  sy s t em i s  s i m p l e ,  and r i c h  i n  m o d u l a r i t y ,  But 
p r o a e d u r a b l e  knowledge can be e a s i l y  implemented ,  i f  we need 

i t .  

By t a k i n g  t h i s  approach,  i t  i s  p o s s i b l e  to  ge t  the  way 
t o  c o n s t r u o t  a f l e x i b l e  sys tem,  which has r i c h  s h i l i t y  of  

a d a p t a t i o n  to  s p e c i f i e d  wor ld .  This  p o i n t  i s  one of  the  m e r i t s  
of  ottr approach ,  i n  compar ison w i t h  u s u a l  approaches ,  t h a t  t end  
%0 depend on r e s e a r c h e r ' s  framework. 

I n  t h i s  pape r ,  we p r e s e n t  s e v e r a l  e x p e r i m e n t a l  r e s u l t s  

which show the  v a l i d i t y  of  our  approaoho 
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