
WHY THERE MUST BE A SEMANTIC REPRESENTATION (OVER AND ABOVE 

ANY COG~TIVE ~ETWORK) 

Th. R. Hofmann 

Toyama U n i v e r s i t y ,  Japan  

A s ~ n a n t i c  r e p r e s e n t a t i o n  ( o r  a s eman t i c  ne twork ;  M e l ' -  

~uk, Seu ren ,  Hofmann, S g a l l ,  . . . )  cannot  be d i s p e n s e d  w i t h  i n  

a model o f  l anguage  comprehens ion  which i n c o r p o r a t e s  a r e -  

p r e s e n t a t i o n  o f  knowledge ,  commonly c a l l e d  a o o ~ i t i v e  n e t -  

work ( e . g .  Qu£11ian,  Lamb, Shank, Hays, J a c k e n d o f f ,  . . . ) .  

We s h a l l  d e m o n s t r a t e  t h i s  i n  s e v e r a l  ways, c l a i m i n g  t o  r e -  

s o l v e  the  c o n t e n t i o n  be tween t h o s e  WhO c l a i m  t h e y  a r e  n e c e s s -  

a r y  ( t h e  1s t  camp above)  and t hose  who would o l s / m  t h a t  t h e y  
can  be d i s p e n s e d  w i t h ,  t he  2nd oemp, i n c l u d i n g  a l s o  Hontague ,  

who uses  them f o r " c o n v e n i e n c e  o n l y " .  

F i r s t ,  and most i n t u i t i v e l y ,  i s  t h e  o b s e r v a t i o n  t h a t  

. h i  can  and commonly does u n d e r s t a n d  a d e s c r i p t i o n  o f  some- 

t h i n g  ( e . g .  a s c i e n t i f i c  t h e o r y ,  o r  a p o l i t i c a l  t r a c t )  which 

one knows o r  b e l i e v e s  to  be a t  v a r i a n c e  w i t h  t h e  f a c t s .  This  

s u g g e s t s  t h a t  i n - t a k e n  i n f o r m a t i o n  i s  kep t  a p a r t  f rom g e n e r a l  

knowledge ,  u n t i l  such  t ime as one d e c i d e s  t o  a c c e p t  i t  aa 

t r u e .  C o g n i t i v e  ne tworks  can ,  however ,  be augmented t o  accoun t  

f o r  t h i s  by a n n o t a t i n g  a r c s  by t h e i r  ( ep i s t eeL ic )  s o u r c e ,  

though  t h i s  i s  a b i t  u n r e a l i s t i c  f o r  most human use  o f  l a n g u -  

age - we se ldom know t h e  s o u r c e  o f  some b e l i e v e d  f a c t .  

A 2nd d e m o n s t r a t i o n  i s  t o  n o t e  t h a t  the  norms~ p e r s o n  

"knows" o f  many d i f f e r e n t  w o r l d s ,  where f a c t s  a r e  a t  v a r i a n -  

ce  w i t h  t h o s e  o f  an o t h e r  w o r l d .  As a s c i e n t i f i c  example ,  

R iemsn ian  and E u c l e d i a n  g e o m e t r i e s  a r e  such  c o n t r a r y  w o r l d s ,  
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as a r e  any p a i r  o f  c o m p e t ~  t h e o r i e s .  Fo r  more o r d i n a r y  

examples ,  most E n g l i s h  s p e a k e r s  know of  a t  l e a s t  4 d i f f e r e n t  

w o r l d s ,  c o n t a £ n i n g  d i f f e r e n t  o b j e c t s ,  d i f f e r e n t  p o s s i b i l i t i e s ,  

and so on: t h e  wor ld  o f  @reek m y t h o l o ~  (conta4nLng u n i c o r n s ,  

gods ,  e t c . ) ,  t h e  wor ld  o f  S h e r l o c k  Holmes ( w i t h  a c e r t a i n  Dr 

Watson, a Baker  S t ,  . . . ) ,  t h e  wor ld  o f  James Bond, and t h e  

" r e a l "  wor ld .  As f o r  t h e  r e a l  w o r l d ,  o n e ' s  i n t e r l o c u t o r  o f t e n  

has  a d i f f e r e n t  v e r s i o n  of  i t ,  which must be known t o  u n d e r -  

s t a n d  h i s  speech .  

Now, i f  one must i n c o r p o r a t e  i n  h i m s e l f  knowledEe o f  4 

o r  so d £ s t i n o t  wor lds  (and I would s u g g e s t  i t  i s  c l o s e r  t o  40 

t h a n  4 ) ,  t h e n  we may say  he has as me~y c o g n i t i v e  n e t w o r k s ,  

o f  v ~ d u s  d e g r e e s  o f  d e t e£1  and c o m p l e t e n e s s .  These ne tworks  

may be r e p r e s e n t e d  as  c o n f l a t e d  i n t o  one s u p e r  c o g n i t i v e  n e t r  

work, w i t h  s u f f i c i e n t  s p e c i a l  marking o f  the  t y p e  e u ~ e s t e d  

above ( e x t e n d e d  t o  nodes ,  a l s o ) ,  bu t  such a o o n f l a t e d  ne twork  

can always be decomposed i n t o  s e p a r a t e  ones f o r  t h e  v e n o u s  

w o r l d s ,  i f  i t  i s  a d e q u a t e l y  marked t o  model human behawlour .  

I f  t h e n  t h e r e  a r e  a number o f  d i s t i n c t  c o g n i t i v e  n e t -  

works needed f o r  u n d e r s t a n d i n g  o r d i n a r y  human s p e e c h ,  t h e r e  

i s  no r e a s o n  no t  t o  add 1 more f o r  t h e  c o n v e r s a t i o n  c u r r e n t l y  

i n  p r o g r e s s .  Th is  i s  no more nor  l e s s  t han  a s e m a n t i c  r e p r e s -  

e n t a t i o n ,  excep t  as  we s h a l l  o b s e r v e  below,  i t  d i f f e r s  i n  

s t r u c t u r e ,  and f u n c t i o n .  

A t i g h t e r ,  bu t  l o n g e r  and more d i f f i c u l t ,  d e m o n s t r a t i o n  

i s  tO show t h a t  " i n f e r e n c i n g " ,  which i s  r o u g h l y  e q u i v a l e n t  t o  

moving t h r o u g h  a c o g n i t i v e  ne twork ,  i s  NOT u n d e r t a k e n  u n t i l  

t h e  sem~ut io  o p e r a t i o n  o f  i n t e g r a t i o n  i s  a t t e m p t e d .  This  

o p e r a t i o n ,  which combines t h e  s e m a n t i c  c o n t r i b u t i o n s  o f  

s e n t e n c e s  t o g e t h e r ,  depends h e a v i l y  on a p r i n c i p l e  whereby 

each  s u c c e s s i v e  s e n t e n c e  i s  i n t e r p r e t e d  i n  the  most redundant  

way p o s s i b l e ,  so t h a t  i t  " o v e r l a p s "  as much as p o s s i b l e  w i t h  
t h e  c o n t e n t  of  t h e  p r e v i o u s  s e n t e n c e s .  
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With t h i s  p r i n c i p l e ,  we can show t h a t  i n f e r e n c i n g  

appea r s  to  be u n d e r t a k e n  o n l y  when i n t e g r a t i o n  i s  b locked  f o r  

l a c k  o f  a v e r l a p  o f  t he  e x p r e s s e d  meanings o f  the  component 

s e n t e n c e s .  ( I n f e r e n c i n g  i s  o f  c o u r s e  r e q u i r e d  f o r  a rgument ,  

f o r  determ, tnAng t r u t h  o f  an a s s e r t i o n ,  o r  f o r  o t h e r w i s e  a p p l y -  

i n g  t h e  comprehens ion  of  a l anguage  a c t  a g a i n s t  t h e  w o r l d . )  

These " e x p r e s s e d  meanings o f  t h e  d i s c o u r s e "  a r e  n o t h i n g  more 

than  t h e i r  s e n ~ n t i c  r e p r e s e n t a t i o n ,  ld~ich we have t h u s  shown 

t o  b9 n e c e s s a r i l y  h e l d  d i s t i n c t  f rom background knowledge 

used  i n  l n f e r e n o i n g ,  r e p r e s e n t e d  i n  a c o g n i t i v e  ne twork .  

We can c o n c l u d e ,  t h e n ,  t h a t  i n  some form o r  o t h e r ,  a 

r e p r e s e n t a t i o n  of  t h e  seman t i c  e f f e c t s  o f  t h e  s e n t e n c e s  i s  

needed to  account  f o r  how d i s c o u r s e s  a r e  u n d e r s t o o d .  A l though  

t h i s  s eman t i c  r e p r e s e n t a t i o n  me~ be c o n f l a t e d  ( i n  a compute r ,  

e . g . )  w i t h  a co~ j~ i t ive  ne twork ,  i t  i s  l o g i c a l l y  d i s t i n c t ,  

and may be p r o f i t a b l y  s o - t r e a t e d .  

This  sems~utic r e p r e s e n t a t i o n ,  we may o b s e r v e ,  i s  d i s t -  

i n c t  from the  o r d i n a r y  c o g n i t i v e  ne twork  i n  be ing  e x t r e m e l y  

u n d e t a i ~ e a  c o n t a i h i n g  m o s t l y  s y n t a g m a t i c  r a t h e r  t h a n  p a r s -  

d l ~ n a t l o  r e l a t i o f i s h i p s ,  and v e r y  m a l l e a b l e ,  and i t  has  a 

p r i v a ' l e d g e d  p o s i t i o n  i n  t he  i n t e r p r e t a t i o n  o f  l a n g u a g e  a c t s .  

I t  i s  a l s o  used  pri~ns~rily, a t  speech  t i m e ,  as a d e p o s i t o r y ,  

w i t h  perhaps  no i n f e r e n c i ~ ,  wh i l e  a c o ~ l i t i v e  ne twork  as 

g e n e r a l l y  u n d e r s t o o d  r e c e i v e s  perhaps ,  n o t h i n g  a t  s p e e c h  t i m e ,  

but  i e  used  p r i m a r i l y  f o r  i n f e r e n c i n g .  Thus t h e y  appea r  t o  be 

q u i t e  d i s t i n c t  i n  c o n t e n t s ,  f u n c t i o n  and u s a g e .  
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