
TOWARDS THE ORGANIZATION OY LEXICAL DEPINITIONS ON A DATABASE 

STRUCTURE 

N i o o l e t t a  C a l z o l a r i  

I s t i t u t o  d i  G l o t t o l o g i a  - U n t v e r s i t ~  d i  F l e a ,  I t a l y  

P r i n t e d  d i c t i o n a r i e s  a re  g r e s t  r e p o s i t o r i e s  of  i n f o r m a t -  
i o n ,  and i t  i s  i m p o r t a n t  t h a t  they  can  be e x p l o i t e d  as  f u l l ~  
as  p o s s i b l e ,  w i t h  r e g a r d  to  a l l  the  d i f f e r e n t  t ype s  of  d a t a  

they  c o n t a i n .  This  was one of  the  aims when o r g a n i z i n g  the  
Machine D£otionax7 of  the  I t a l i a n  l anguage  on a d a t a b a s e  
s t r u c t u r e .  

The d e s i g n  and o r g a n i z a t i o n  of  the  i e x i c a l  d a t a b a s e  f o r  
the  f i r s t  two r e l a t i o n s  implemented ,  i . e .  t he  s e t  o f  L e ~ s  

(106,  091) and the  s e t  of  Word-forms ( 1 , 0 1 6 , 3 2 0 ) ,  has  been  

d e s c r i b e d  i n  o t h e r  pape r s  ( s ee  f o r  example C a l z o l a r i  and Ce¢~ 

o o t t £ ,  1980). 

These two ve ry  l a r g e  a r c h i v e s  a re  m a i n t a i n e ~  c o n t i n u o u s -  

].7 o n - l i n e  and a r e  i n t e r a c t i v e l y  invoked  th rough  a query  l a n g -  
uage whioh p e r m i t s  to  the  u s e r  to  a c c e s s ,  i n  t r a n s p a r e n t  mode, 
the  d a t a ,  and to  have h i s  p a r t i c u l a r  "view" of  the  d a t a .  The 
d a t a b a s e  concep t  and methodology g i v e  r i s e ,  i n  f a c t ,  to  a 
r a d i c a l  change i n  p e r s p e c t i v e  when c o n f r o n t e d  w i t h  s e q u e n t i a l  
o r g a n i z a t i o n  of  d a t a .  We have a dynamic r a t h e r  t h a n  a s t a t i o  
o b j e c t  which i s  f l e x i b l e  and easy to  query ,  u p d a t e ,  e x t e n d .  

Th i s  l e x i c a l  d a t a b a s e  i s  now b e i n g  ex tended  by the  
i n s e r t i o n  of  l e x i o a l  d e f i n i t i o n s  (185,899)  and seman t i c  d a t a .  
The g u i d i n g  p r i n c i p l e  beh ind  t h i s  p ro~ec t  i s  t he  ¢ o n v i c t i o n  
t h a t  the  s t udy  of  the  d e f i n i n g  v o c a b u l a r y  of  an a c t u a l  d i c t -  

i o n a r y  can p rov ide  a p r e c i o u s  t o o l  i n  the  semant ic  a n a l y s i s  
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of a language (see Noel, 1981). 

The logical or~ni~-atlon of this definitional Infoz:at- 

ion is not a trivial task, and must be performed bearing in 

.~nd the goals to be achieved. It must in fact be possible to 

~ve dlrect access to each and every piece of l~fo~tlon 

contained in the definitions. The significance of "piece of 

lnfo1~atlon" in this context is in ~Lreot relationship to the 

eventual use to be made of it. By "piece of information" in- 

side the definitions, we intend not only the single woe-fezes, 

as  t h e y  a r e  w r i t t e n  i n  t h e  d e f i n i t i o n s ,  bu t  a l s o  t h e  lemma, 

t o  which  e v e r y  word- fo rm i s  c o n n e c t e d ;  moreove r ,  a t  a f u r t h e r  

s t a g e  o f  a n a l y s i s ,  t he  s p e c i f i c  s ense  o f  e v e r y  po lysemio  lemma 

i n  t h e  p a r t i c u l ~ r  c o n t e x t  ( c o n t e x t : d e f i n i t i o n )  must be c o n s i d -  

e r ed°  

The l o g i c a l  o r ~ i s a t t o n  o f  t h e  d e f i n i t i o n a l  p a r t  o t  t h e  

d a t a b a s e  mus t ,  t h e r e f o r e ,  be s t r u c t u r e d  t o  p r o v i d e ,  f o r  each  

word i n  e v e r y  d e f i u i t i o n ,  d i r e c t  a c c e s s  t o :  a)  t h e  word . fo rm 

i t s e l f ,  w i t h  t h e  a s s o c i a t e d  i n f o r m a t i o n  ( m o r p h o l o g i c a l ,  usage  

l e v e l ,  e t c o ) ;  b) t h e  l a m a  to  which  t h e  word- fo rm p e r t a i n s ,  

w i t h  t h e  a s s o c i a t e d  i n f o r m a t i o n  ( p a r t - o f  speech ,  v a r i a n t s ,  

u sage  l e v e l  o t h e r  word forms i c e .  p a r a d i ~ n ) ;  c)  t h e  s p e c i f i c  

s ense  o f  t h e  le~ma° The i m p l e m e n t a t i o n  o f  a d e f i n i t i o n a l  a r c h -  

i v e  t h u s  r e q u i r e s  an enormous t a s k  o f  d i s s m b i ~ a t i o n  a t  a l l  

t h e  t h r e e  l e v e l s :  w o r d - f o r m s ,  lemmas and s e n s e s ,  i n  o r d e r  t o  

p roduce  m a t e r i a l  which  can  be used  e f f e c t i v e l y  t o  e x t r a c t  

s e m a n t i c  i n f o r m a t i o n  f r a n  the  d i c t i o n a r y .  ~ 

The f i r s t  s t e p  i n  t h i s  d i r e c t i o n  ~s t he  l e m m a t i z a t i o n  o f  

t h e  d e f i n i t i o n s  t h e m s e l v e s °  Fo r  t h i s  t a s k , t h e  o t h e r  two a r c h i v -  

es  o f  t h e  d a t a b a s e  ( t h e  word- fo rm and lemma~ a r c h i v e s )  e r e  b e -  

i n g  u s e d ,  t o g e t h e r  w i t h  ad hoo prooedu_~es, t o  produce  an a u t o -  

rus t ic  l e m m a t i z a t l o n  o f  a l a r g e  p e r c e n t a g e  o f  t he  words con-  

r a i n e d  i n  t h e  d e f i ~ i t i o n s °  Fo r  t he  o t h e r  words ,  t h o s e  f o r  

which  a u t o m a t i c  l e m m a t i z a t i o n  has  n o t  7 e t  been  a c h i e v e d ,  a 

d i s s m b i g u a t l o n  s t r a t e ~  has  been  d e v e l o p e d  i n  which t h e  human 
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o p e r a t o r  works i u t e r a o t i v e l y  w i t h  the  computer ,  and the  
computer  c a n  memorize c ho i c e s  on homographic forms as  they  

a re  made. 

A f t e r  l e m m a t i z a t i o n ,  each word i s  a s s o c i a t e d  i n  the  

computer  memory to  the  a d d r e s s e s  of  i t s  word-form and of  i t s  

lamina. T h e r e f o r e ,  the  d e f i n i t i o n s  a re  o r g a n i z e d  i n  the  memory 

no t  as a c t u a l  s t r i n g s  of  words,  bu t  as l i s t s  of  a d d r e s s e s  o f  
word-forms and laminas. I n  t h i s  way, a number of  i m p o r t a n t  

r e s u l t s  a re  a c h i e v e d :  a)  a g r e a t  r e d u c t i o n  i n  s t o r a g e  s i z e ;  
b)  d a t a  t ypes  ( a d d r e s s e s  i . e .  b i n a r y  numbers)  which a re  e a s i -  
l y  band ied  by the  computer ;  c)  d a t a  which a re  s t r i c t l y  a s s o c -  

i a t e d  to  the  f i r s t  two a r c h i v e s ,  ~ a t  the  e v e n t u a l  c o n s t -  
r u c t i o n  of  an i n t e g r a t e d  sys tem;  d) much more r a p i d  d a t a  
p r o c e s s i n g  and d i r e c t  a c c e s s e s  to  each k i n d  of  d a t a ,  i n  each 
p o s i t i o n  of  the  d e f i n i t i o n  i t s e l f ;  e) the  p o s s i b i l i t y  of  b e -  
i n g  a b l e  to  immedia t e ly  r e t r a m s l a t e  a d d r e s s e s  i n t o  c h a r a c t e r  
s t r J .ugs ,  and l i s t  o f  a d d r e s s e s  i n t o  p h r a s e s ,  i . e .  d e f i n i t i o n s ;  
f )  the  p o s s i b i l i t y  of  c o r r e c t i n g ,  u p d a t i n g  and i u s e r t i ~  

w i t h i n  the  d e l e t i o n s .  

0mly once t h i s  p re l iminsa-y  s t a g e  has  been  completed  i s  
i t  p o s s i b l e  to  e x t r a c t  many k i n d s  of  s eman t i c  i n f o r m a t i o n  
from the  d i o t i o n a x T .  The memorized d e f i n i t i o n s  have an i n t e r n -  
a l  l o g i c a l  s t r u c t u r e  which p e r m i t s  the  c o n s t r u c t i o n  of  semant -  
i c  c h a i n s  ( t o  ev idence  taxonomic r e l a t i o n s h i p s ) a n d  a l s o  of  
o t h e r  t ypes  of  semant ic  l i n k s  ( t o  ev idence  o t h e r  t ype s  of  
semant ic  r e l a t i o n s h i p s ,  such as  "par t  o f ' ,  "se t  o f ' ,  " in  the  
form o f ' ,  "apt t o ' ,  e t c . )  between words i n  the  l e x i c o n .  These 
c h a i n s  and l i n k s ,  which can be n o t  on ly  d i s p l a y e d ,  bu t  a l s o  
hand led  by computer  p rocedures  i n  many d i f f e r e n t  ways, s u r e l y  
p rov ide  a good s t a r t i n g  p o i n t  f o r  the  s tudy  of  the  semant ic  
s t r u c t u r e  of  the  l e x i c o n .  I n  f a c t ,  i t  i s  hoped t h a t  the  com- 
p u t e r i z e d  d ~ c t i 0 n a r y  w i l l  o f f e r  a model of  the  I t a l i a n  l e x i c a l  
system i n  the  v a r i o u s  a s p e c t s  which can be a s s o c i a t e d  w i t h  a 
l e x i c o n  (phonology,  morphology,  s y n t a x  i . e .  v e r b a l  f r ames ,  
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l e z i o a l  s e m a n t i c s ) ,  TILts approach i s  i n c l u d e d  i n  the  g e n e r a l  

t h e o r e t i c a l  v i e w w h i c h  c o n s i d e r s  the  l e x i c o n  as  a c e n t r a l  
r e f e r e n c e  p o i n t  b o t h  f o r  l anguage  a n a l y s i s  and f o r  many l i n g -  
u i s t i c  a p p l i c a t i o n s .  
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