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1 o0 I n t r o d u c t i o n  

We p ropose  a model o f  l a n g u a g e  use  t h a t  i s  d e r i v e d  from 

w l e w l ~  l a n g u a g e  p r o c e s s i n g  sys tems  as  knowledge -based  s y s -  

t ems .  The knowledge t h a t  needs  t o  be r e p r e s e n t e d  and o r g a n i z e d  

h e r e  i s  t he  l a r g e  amount o f  knowledge about  what t h e  u t t e r a n -  

ce s  of a language mean. In this paper, I describe some of the 

theoretleel underpinni~e of the model, and then desorlbe two 

programs ,  PHRAN and I~RED, t h a t  a r e  based on t h e s e  i d e a s °  We 

have  conduc ted  a number o f  e x p e r i m e n t s  w i t h  t h e s e  sys tems  

t h a t  have  some b e a r i n g  on t h e  u t i l i t y  o f  t h e  model  "s p resumpt -  

i o n s ,  i n c l u d i n g  t e s t i n g  t h e s e  sys tems  on o t h e r  l a n g u a g e s  (Spa -  

h i s h  and C h i n e s e ) ,  and i m p l e m e n t i n g  one o f  them i n  a r e l a t i o n -  

a l  d a t a  base s y s t e m .  

2 . 0 .  The a s sumpt ions  o f  t h e  model  

2°1°  The I m p o r t a n c e  o f  N o n - g e n e r a t i v e  L a n ~ a g e  

Language u s e r  knows a g r e a t  number o f  f a c t  about  what 

u t t e r a n c e s  o f  t h e i r  l anguage  mean. That  i s ,  i n  a d d i t i o n  t o  

knowing t h e  meanings  o f  a l a r g e  number o f  words ,  t h e y  know t h e  

s teaL%license o f  a s e t  o f  m e a n i n g f u l  l i n g u / s t t o  u n i t s  t h a t  a r e  

no t  n e c e s s a r i l y  u n d e r s t o o d  i n  term8 o f  t h e i ~  components .  Our 

c o n j e c t u r e  i s  t h a t  such  u n i t s  c o n s t i t u t e  a v e r y  c o n s i d e r a b l e  

f r a c t i o n  o f  t h e  l a n g u a g e  knowledge needed  by an i n t e l l i g e n t  

language processor. 
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2 . 2 .  3 h a r a b l e  Knowledge Base 

I n  o u r  model ,  i t  i s  assumed t h a t  t h e  knowledge used 
f o r  analysis and f o r  p r o d u c t i o n  is by and laxge t h e  same. 

That i s ,  t h e r e  i s  o n l y  one d a t a  base  of knowledge about  the  
meanings  of  a l a n g u a g e ' s  forms .  By h a v i n g  the  knowledge of  

t h e  two components be a shared  d a t a  base ,  o n l y  one form of  

r e p r e s e n t a t i o n  i s  needed.  Moreover,  t he  a d d i t i o n  of new know- 
l edge  to  thAs d a t a  base  ex t ends  the  c a p a b i l i t i e s  of bo th  s y s -  

tems s i m u l t a n e o u s l y .  

As thAs r e q u i r e m e n t  f o r c e s  knowledge to  be r e p r e s e n t e d  
d e o l a r a t i v e l y ,  t he  o t h e r  b e n e f i t s  of  such r e p r e s e n t a t i o n s  eme 
e n j o y e d  as w e l l .  For  exsunple, i n  t h i s  fo rma t ,  knowledge about  
t he  l anguage  i s  kept  s e p a r a t e  f rom the  p r o c e s s i n g  s t r a t e g i e s  

t h a t  app ly  t h i s  knowledge to  the  u n d e r s t a n d i n g  and p r o d u c t i o n  
t a s k s .  Thuue add ing  new knowledge r e q u i r e s  on ly  add ing  new 

a s s s z t i o n B  to t he  d a t a  b a s e ,  no t  w r i t i n g  and d e b u g ~  new 
code.  I n  a d d i t i o n ,  o t h e r  knowledge b e s i d e s  the  mesu~ng of  a 
phrase  can be e a s i l y  a s s o c i a t e d  w i t h  such d e c l a r a t i v e  r e p r e s -  

e n t a t i o n s .  

3 . 0 .  PHRAN and P~h~ED 

We have been  d e v e l o p i n g  t h i s  model of  l anguage  use  i n  
two r e l a t e d  programs,  PHRAN (PHRasal ANs~yzer) and PHRED 
(PHRasal ~ngllsh Diction). PHRAN is a language understanding 

program w r i t t e n  by ¥ i g a l  Arens .  I t  r e a ds  E n g l i s h  s e n t e n c e s  

and produces  r e p r e s e n t a t i o n s  from them t h a t  encode t h e i r  
mean ing .  PHRED is a n a t u r a l  language p r o d u c t i o n  meohanAs~, 

deve loped  by S t e v e n  U p s t i l l .  PHRED t a ke s  meaning r e p r e s e n t a t -  
i o n s  as i n p u t  and ex p r e s se s  them i ~  ~ n g l i s h  s e n t e n c e s .  

Both PHRAN and PHRED shs~e a common d a t a  base  of l a n g -  
uage knowledge.  This  d a t a  base  c o n t a i n s  d e c l a r a t i v e  r e p r e s e n t -  
a t i o n s  about  what the  phrase  of t he  E n g l i s h  l anguage  mean. 
Th i s  knowledge i s  s t o r e d  i n  the  form of p a t t ex~-conoeDt  p e a r s .  
A p a t t e r n  i s  a p h r a s a l  c o n s t r u c t  of  v a r y i n g  de~rees  of  s p e c i -  
f i c i t y .  The concept  p a r t  of  a p a t t e r n - c o n c e p t  p a i r  i s  a ogn-  

- 297 - 



c e p t u a l  t e m p l a t e  t h a t  r e p r e s e n t s  t h e  mean ing  o f  t h e  a s s o c i a t -  

ed p h r a s e .  T o g e t h e r ,  t h e s e  p a i r s  a s s o c i a t e  d i f f e r e n t  fo rms  o f  

u t t e r a n c e s  w i t h  t h e i r  m e a n i n g s ,  

PHRAN u n d e r s t a n d s  by r e a d i n g  t h e  i n p u t  t e x t  and  t r y i n g  

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

c o n c e p t u a l  t e m p l a t e  a s s o c i a t e d  w i t h  t h e  d e s i r e d  p a t t e r n  i s  

u s e d  t o  g e n e r a t e  t h e  s t r u c t u r e  d e n o t i n g  t h e  mean ing  o f  t h e  

u t t e r a n c e .  PHRED p r o d u c e s  s e n t e n c e s  t h a t  encode  a n  i d e a  by 

e x a m i n i n g  t h e  same knowledge  b a s e .  

4 . 0  Spanish and Chinese PHRAN 

We have build both a Spanish and a Chinese version of 

PHRAN s i m p l y  by c h a n s i n g  t h e  p a t t e r n - c o n c e p t  d a t a  b a s e .  These  

p rograms  l e n d  s u p p o r t  t o  some o f  t h e  c l a i m s  we make f o r  o u r  

m o d e l .  We f o u n d  t h a t  i t  was p o s s i b l e  t o  r e w r i t e  most  o f  t h e  

p a t t e r n s  i n t o  p h r a s e s  o f  a n o t h e r  l a n g u a g e  w i t h o u t  h a v i n s g t h e  

knowledge  e n c o d e r  l e a r n  a n y t h i n g  a b o u t  t h e  i n n e r  w o r k i n g s  o f  

t h e  p rog ram.  T h i s  s u g g e s t s  t h a t  a s y s t e m  l i k e  PHR~ c o u l d  be  

d e s i g n e d  t o  a l l o w  f a i r l y  e a s y  c o n s t r u c t i o n  o f  a l a n g u a g e  p r o -  

c e s s o r  f o r  a new l a n g u a g e ,  o r  t o  a l l o w  f o r  t h e  a d d i t i o n  o f  

s p e c i a l  p u r p o s e  p h r a s e s  o r  J a r g o n  by  some u s e r  who was  n o t  an  

expert AI programmer. 

5.0 AI and Relation Data Bases 

We implemented a version of PHRAR in a conventional da- 

ta base system. PItR.kN was re-written in EQEEL, a query langua- 

ge for the INGRES relational data base system developed at 

B e r k e l e y .  T e s t s  were  r u n  t o  compare  t h e  r e l a t i v e  p e r f o r e m n c e  

o f  t h e  s y s t e m s  on  v a r i o u s  s i z e  d a t a  b a s e s .  

The r e s u l t s  c an  be summar ized  as  f o l l o w s :  The LISP 

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

- c o n c e p t  p a i r s  i s  s m a l l .  However,  when t h e  d a t a  b a s e  i s  l a r g e  

(2000 words and 500 patterns), the EQUEL version is about 3 

times faster than the LISP version. Thus performance problems 

in natural lan~Aag@ may be solved by importing developments in 

d a t a  b a s e  t e c h n o l o g y  a s  t h e  s i z e  o f  o u r  knowledge  b a s e s  grow.  
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