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This paper presents the analyser for type-written Ital- 

ian sentences used in the LISA system. 

This system has been developed in ELSAG within the 

researches on Natt~rel Language Processing aimed at making the 

dialogue with the user easier and more graceful. 

The analyser was designed to accept input sentences 

without any constraint on how they are formed (e.g. in active 

or passive form, with a variable number and position of compl- 

ements, etc.), and to accept such irregularities as ellipsis, 

idioms and small grammatical errors. The present version works 

for simple sentences that are introduced one at a time. 

The output of the system is an internal conceptual re- 

presentation that we defined, according to Schank, "concept- 

ualization". It represents the meaning of the sentence in a 

non-ambiguous way and we can define it as an organized set of 

p r e d i o a t e ~ a r g u m e n t  l i s t s ,  each  o f  which can have some m o d i f -  

i e r s .  One f e a t u r e  of  t he  c o n c e p t u a l i z a t i o n  fo rmat  i s  i t s  

g e n e r a l i t y ,  which p e r m i t s  t o  e a s i l y  adapt  t h e  sys tem to  any 

new application. 

The analyser makes use of a dictionary that includes a 

lexicon, a set of syntactic descriptions and a set of semantic 

d e s c r i p t i o n s .  
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The l e x i c o n ,  i n  t he  v e r s i o n  p r e s e n t l y  implemented ,  con -  

t a i n s  about  2500 words t h a t  p e r m i t  t h e  u s e r  t o  i n t r o d u c e  

s e n t e n c e s  ( s t a t e m e n t s  o r  q u e s t i o n s  o r  answers)  con e r n i n g  

peop le  c h a r a c t e r i s t i c s  l i k e  age ,  p r o f e s s i o n ,  h e a l t h  and 

t h e i r  a c t i o n s  and r e l a t i o n s  w i t h  t he  e x t e r n a l  wor ld ,  l i k e  t o  

go ,  t o  come, t o  t r a v e l ,  to  g i v e ,  t o  t a k e  (TRANSFER), t o  know 

(~OrhEDGE), t o  speak ,  to  say  (COm~JNICATION), t o  own, t o  

c o n t a i n  (RELATION), e t c .  The l e x i c o n  i s  b roken  down i n t o  

s e v e r a l  s e c t i o n s  i n  o r d e r  t o  o p t i m i z e  t h e  memory usage  a o c o r d -  

i n g  t o  an e x h a u s t i v e  s t udy  of  a r o o t - e n d i n g  r e p r e s e n t a t i o n  

o f  i t a l i a n  words. 

The s y n t a c t i c  d e s c r i p t i o n s  a r e  d i r e c t l y  r e l a t e d  t o  

l e x i o a l  e n t r i e s  and c o n t a i n  a t t r i b u t e s  l i k e  g e n d e r  and number 

o f  t h e  nouns o r  l i k e  mood and t e n s e  o f  t h e  v e r b s .  

The s e m a n t i c  d e s c r i p t i o n s  r e p r e s e n t  the  c o n c e p t u a l  

e n t i t i e s  r e l a t e d  t o  l e x i o a l  e n t r i e s ;  t h e y  m a i n l y  c o n t a i n  

i n f o r m a t i o n s  about  t he  c o n s i s t e n c y  between p r e d i c a t e s  (named 

" o p e r a t o r s " )  and t h e i r  a r ~ m e n t e  and p r o v i d e  a c l a s s i f i c a t i o n  

o f  t he  c o n c e p t u a l  e n t i t i e s .  

The a n a l y s i s  p r o c e s s  works i n  t h r e e  main s t e p s :  t he  

l e x i c a l  a n a l y s i s ,  a bo t tom-up  r e o o ~ l i t i o n  o f  " s y n t a c t i c  and 

s eman t i c  Groups" and a top-down i n s e r t i o n  of  t h e s e  Groups i n  

t h e  seman t i c  s t r u c t u r e  ( c o n c e p t u a l i z a t i o n ) .  

The l e x i c a l  a n a l y s i s  r e c o g n i z e s  t h e  s i n g l e  words i n  

t h e  i n p u t  s t r i n g  and compares them w i t h  t he  l e x i c o n  compon- 

e n t s  i n  o r d e r  t o  r e c o v e r  e l l  p o s s i b l e  i n t e r p r e t a t i o n s .  The 

sequence  o f  the  s y n t a c t i c  and s eman t i c  d e s c r i p t i o n s  o b t a i n e d  

forms the  o u t p u t  o f  t h i s  s t e p .  Unknown te rms  a r e  n e g l e c t e d  

a t  t h i s  p o i n t ,  but  t he  d i a l o g u e  o o n t r o l l i n g  module i s  i n f o r m -  

ed about  t h a t .  

A l l  t h e  c h a r a c t e r i s t i c s  d e r i v e d  from the  i n p u t  e r e  

a n a l y s e d  i n  t he  n e x t - s t e p  end o r g a n i z e d  i n  Groups based on 

t h e  most m e a n i n g f u l  t e rms  (Verbs ,  Nouns, A d v e r b s ) .  Each 
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p a r t i c u l a r  t~pe o f  c o n s t r u c t i o n ,  c o r r e s p o n d i n g  to  a Group, i s  

r e c o g n i z e d  by an i ndependen t  " s p e c i a l i s t  subgremmar",  which 

s e l e c t s  o n l y  t h e  r e l e v a n t  p o r t i o n  o f  t h e  i npu to  

The l a s t  s t e p  o f  t h e  a n a l y s i s  r e l a t e s  t h e  e l e m e n t s  i n  

t he  p r e v i o u s l y  b u i l t  Groups w i t h  t h e  r o l e s  i n  t he  c o n c e p t u a l  

s t r u c t u r e  ( c o n c e p t u a l i z a t i o n ) .  

Th is  s t r u c t u r e  i n  i t s  main pea t  ( " n u c l e u s " )  i s  d e t e r m i n -  

ed by t h e  v e r b s  i n  t he  Verb-Group;  some o t h e r  r o l e s ,  s u 8 8 e s t e d  

by the  " e x p e c t a t i o n s "  i n  t h e  Noun-Groups and i n  t h e  Adverb-  

Groups can be a s s o c i a t e d  t o  t h e  n u c l e u s  t h rough  RELATION o p e r -  

a t o r s .  The main o r i t e ~ o n  t h a t  g u i d e s  t he  a s s o c i a t i o n  be tween 

Groups ~ d  c o n c e p t u a l i z a t i o n  r o l e s  i s  based  on e x p e c t a t i o n s  

p e r t l y  r e l a t e d  t o  t he  v e r b  and p a r t l y  p r e - e s t a b l i s h e d .  

A seman t i c  approach  c h a r a c t e r i z e s  t h i s  method o f  a n a l y s -  

i s :  i n  f a c t  a s y n t a c t i c  r e p r e s e n t a t i o n  o f  t h e  i n p u t  i s  no t  

a t t e m p t e d  and the  semant i c  d e s c r i p t i o n s  o f  c o n c e p t s  a r e  d i r e c t -  

l y  a c c e s s i b l e .  

This  makes i t  e a s i e r  to  ~ £ d e  the  a n a l y s i s  towards  t he  

i n t e r n a l  r e p r e s e n t a t i o n ,  a t  the  same t ime r e d u c i n  8 t he  number 

o f  t he  a l t e r n a t i v e s  g e n e r a t e d  and c o n s e q u e n t l y  a l s o  t h e  p rob -  

lem of  d e a l i n g  w i t h  a m b i g u i t i e s .  

A f u r t h e r  fundamenta l  fea t tLre  i s  t he  c o - o p e r a t i o n  be t~  

ween bo t tom-up  and top-down t e c h n i q u e s  i n  t he  o r g a n i z a t i o n  o f  

t h e  i n p u t  i n  Groups and i n  t h e  f i l l i n g  o f  t he  ou tpu t  s t r u c t u -  

r e .  The f i r s t  o f  them i s  b e s t  s u i t e d  t o  dea l  w i t h  g r e m ~ a t i c ~  

d e v i a t i o n s ,  i n c o r r e c t  i n f l e ~ o n s  and f r a g m e n t a r y  u t t e r ~ u c e s ,  

a l s o  because  o f  t he  m a n i f o l d  s c a n n i n g  and non r i g o r o u s  c o n s t r -  

a£n t s  on the  word p o s i t i o n s .  

At t h i s  l e v e l  p a t t e r n - m a t c ~ L n g  mechanisms can a l s o  be 

used  t o  hand le  id ioms  and o t h e r s  f i x e d  p h r a s e s ;  t h e  r e c o ~ L t -  

i o n  o f  t h e s e  forms, may need bo th  s y n t a c t i c  and seman t i c  d e -  

s c r i p t i o n s .  
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The top-down approach i n  the  l a s t  s t e p  i s  s u i t a b l e  t o  

make the  c o n c e p t u a l i z a t i o n  a s t ande~d ,  m ~ u ~ e a b l e ,  s t r u c t u r e ,  

which cou ld  be e a s i l y  a d a p t e d ,  i f  n e c e s s a r y ,  to  s p e c t f i o  

ne ed8.  

This  method of  a n a l y s i s  p roved  %o be a s u i t a b l e  one 

w i t h i n  a sys tem capab le  o f  c o n d u c t i n g  a d i a l o g u e  t h rough  non-  

- o o n s t r e i n e d  i n p u t  s e n t e n c e s ,  r e l a t e d  %o a g e n e r a l  and f l e x i b -  

l e  knowledge r e p r e s e n t a t i o n .  

- 8 5  - 


