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Most o f  t h e  work on n a t u r a l  l anguage  u n d e r s t a n d i n g  (NLU) 

has  been  done on E n g l i s h .  E ~ i s h  i s  a l anguage  w i t h  r e l a t i v e -  

l y  r i g i d  word o r d e r ,  a c h a r a c t e r i s t i c  t h a t  has  i n f l u e n c e d  a l l  

NLU sys tems proposed  so f a r .  These sys tems  have d e d i c a t e d  o n l y  

minor  a t t e n t i o n  t o  problems t h a t  a r e  o f  ma jo r  im por t ance  i n  

lemguagee w i t h  a f r e e r  o r d e r i n g  l i k e  I t a l i a n .  Work on p a r s i n g  

p a r t i a l l y  un~ ram~a t ioa l  s e n t e n c e s  i n  r i g i d  l ~ s  (Hayes 

and Mo~radtan,  1980l Charn iak ,  1981) b e a r s  some s i m i l a r i t y  t o  

work on p ~ r s i n g  o f  " f r e e "  o r d e r  l a n g u a g e .  Tn b o t h  oases  an 

e x c l u s i v e l y  top-down model seems i n a p p r o p r i a t e .  For  i n s t a n c e ,  

when c o n s i d e r i n g  an i n c o m p l e t e  s e n t e n c e  i t  may s t i l l  be a d v i s .  

a b l e  t o  p roceed  i n  b u i l d i n g  some r e p r e s e n t a t i o n .  The r e s u l t -  

t n g  s t r u c t u r e  w i l l  t hen  be i n s e r t e d  w i t h i n  a l a r g e r  o o ~ x i t i v e  

s t r u c t u r e .  The sane bo t tom-up  way of  proceed£ng must n e c e s s a -  

r i l y  be p a r t  o f  an NLU e y s t e ~  f o r  " f r e e "  o r d e r  l a n g u a g e s .  

An ATN (Woods, 1970) type  sys t aw ,  l i k e  t he  one d e v e l o p e d  

f o r  Z t a l i a n  ( C a p p e l l i  e t a l . ,  1978), shows d e f i n i t e  l ~ n i t a t -  

i ons  even  when i t  i s  f u r n i s h e d  w i t h  h e u r i s t i c s  f o r  s t r a t e ~  

s e l e c t i o n  ( F e r r a r i  and 8 took ,  1980) based on a d a p t a t i o n  t o  a 

c o h e r e n t  t e x t .  O the r  i d e a s  such as p a s s i n g  infox~nat ion i n  t h e  

case  o f  f a i l u r e  (Weisohede l  and Black ,  1980) o r  r e l a x i n g  con-  

d i t i o n s  on a r a s  i n  c e r t a i n  o i r o t v a s t a n c e s  (Kwasny and S o n d h e i -  

met ,  1979) do n o t  seem t o  be s a t i s f y i n g  s o l u t i o n s  f o r  our  

p x ~ b l ~ .  
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I n  o t h e r  hand,  we do not  a g r e e  t h a t  s y n t a x  be g i v e n  a 

s u b o r d i n a t e  r o l e ,  as  S c h a n k ' s  t h e o r e t i c a l  approach  i m p l i e s  

( t hough  i n  Schank and R i e s b e c k ' s  p a r s e r ,  ELI ( R i e s b e c k  and 

Schank,  1978),  s y n t a x  has a more i m p o r t a n t  r o l e  t han  would be 

e x p e c t e d ) .  I n  any e v e n t ,  w i thou t  enough s y n t a x  i t  becomes ha rd  

t o  a n a l y z e  complex s e n t e n c e s  and t o  e x p l a i n  a number o f  p sycho -  

l i n g u i s t i c  phenomena. 

2 .  WEDNESDAY, the  sys tem proposed  h e r e ,  i s  t h e  c o r e  o f  

an ex t ended  mechanism we a r e  d e v e l o p i n g  and imp lemen t ing  i n  

LISP (flg.1) (see Pariei and Castelfranchi, in press). It is 

an a n a l y z e r  w i t h  s e m a n t i c  ou tpu t  based  on word i n t e r p r e t a t i o n .  

The s e m a n t i c  i n f o r m a t i o n  b rought  i n  by each  word i s  p r o g r e s s -  

i v e l y  connec t ed  t o  g e t  a t  the  s e n t e n c e ' s  meaning a c c o r d i n g  t o  

s y n t a c t i c  c o n s t r a i n t s  and e x p e c t a t i o n s .  Syn tax  i s  a s e t  o f  

i n s t r u c t i o n s  d i r e c t l y  conce rned  w i t h  a s s e m b l i n g  s e m a n t i c  u n i t s .  

LEXI C ON 1 
STRUCTURED 
SYNTACTIC 
WORKING 

SPACE 

PROGRESSIVE 
SEmANTiC 
REPRESENTATION 

Pig. 1 

What i s  c h a r a c t e r i s t i c  o f  WEDNESDAY i s  t h a t  s y n t a x  i s  

no t  a s e p a r a t e  component ,  but  i s  d i s t r i b u t e d  t h r o u g h o u t  t h e  

l e x i c o n .  L e x i c a l  e n t r i e s  a r e  composed o f  a d e c l a r a t i v e  p a r t  

and a p r o c e d u r a l  p a r t .  The p r o c e d u r a l  p a r t  i s  made up o f  s y n -  

t a c t i c  i n s t r u c t i o n s  d e s i g n e d  t o  a s semble  t he  d e c l a r a t i v e  ( s e -  

m a n t i c )  p a r t  o f  t h e  e n t r y  w i t h  t h e  d e c l a r a t i v e  p a r t s  o f  t he  

o t h e r  words i n  t h e  s e n t e n c e .  The s y n t a c t i c  a s s e m b l i n g  p r o c e s s  
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a l l o w s  t h e  c o n s t r u c t i o n  of  t he  s e n t e n c e ' s  s eman t i c  ne twork  t o  

be c a r r i e d  out  p r o g r e s s i v e l y  and so i t  can a l s o  o p e r a t e  on i n -  

comple t e  s e n t e n c e s .  F u r t h e r m o r e ,  t he  s y s t e m ' s  o u t p u t  has  a 

fo rma t  which i s  homogenous t o  t h a t  o f  t h e  knowledge base  

( e n c y c l o p e d i a ) .  Th i s  means t h a t  as  t h e  s e n t e n c e  a n a l y s i s  p r o -  

c e e d s ,  i t  i s  n a t u r a l  t o  have the  knowledge base  c o n t r o l l i n g  

the  assembly  p r o c e s s  top-down,  i n  c o o p e r a t i o n  w i t h  t h e  l e x i o a l -  

-syntactic analysis. Clauses in multl-clause sentences are 

c o n c e i v e d  as r e s t r i c t e d  s e a r c h  spaces  f o r  t h e  assembly  i n s t r u c ~  

t i o n s  c a r r i e d  by t h e  words ,  and t h e  same i s  t r u e  f o r  noun 

s p a c e s  (noun p h r a s e s ) .  P a r t - o f - s p e e c h  word c a t e g o r i e s  a r e  

i n t e r p r e t e d  as p r o c e d u r e s  f o r  open ing  and c l o s i n g  s p a c e s  as  a 

f u n c t i o n  o f  c o n t e x t .  T h e r e f o r e ,  p a r t  o f  t he  p r o c e s s  i s  depend-  

en t  on a r e c u r s i v e  (push-down s t o r a g e )  mechanism. On t h e  o t h e r  

hand t h e r e  i s  a s e m a n t i c  s e n t e n c e  memory t h a t  i s  t r a n s p a r e n t  

t o  t h e  c l o s e d - l e v e l  s y s t e m .  

Be ing  l e x i c a l l y  based ,  WEDNESDAY can d e a l  i n  a n a t u r a l  

way w i t h  i d i o s y n c r a s i e s  t y p i c a l  o f  many words .  I t  can a l s o  

d e a l  w i t h  f l e x i b l e  i d i o m s ,  i . e .  i d ioms  t h a t  can v a r y  i n  morpho- 

l o g y ,  word o r d e r ,  s y n t a c t i c  c o n s t r u c t i o n ,  s e m a n t i c  a d d i t i o n s ,  

and synonyms. T h e i r  r e o o ~ i t i o n  i s  gove rned  by t h e  i n d i v i d u a l  

l e x i c a l  e n t r i e s  and t a k e s  p l a c e  a t  +.he a s s e m b l i n g  l e v e l .  

Word d i s a m b i g u a t i o n  i s  t r e a t e d  i n  a n o n - d e t e r m i n i s t i c  

way. S y n t a c t i c a l l y  based  d i s a m b i g u a t i o n  ( e . g .  t he  word J ~ )  

a t t e m p t s  each  r e a d i n g  of  an ambiguous word i n  t u r n  and c a n c e l s  

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

- formednese criteria. Encyclopaedia based disembiguation 

(e.g. the word b_~) works through the activation of encyclo- 

paedic nodes by the words in the sentence. It selects that 

reading of an ambiguous word which activates the node "better" 

connected to the other activated nodes. It should be noted 

that, our approach, in comparison to Small°s work on Word 

Expert Parsing (Small, 1980), is characterized by (a) non- 

-determinism, (b) a more systematic recourse to syntax, (c) a 

s e p a r a t i o n  o f  s y n t a c t i c a l l y  based word d i s a m b i g u a t i o n  from 

e n c y c l o p a e d i a  based  word d i s e m b i g u a t i o n .  
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