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A c o n c r e t e  p r o ~ . e c t - l i k e  o u r  " C o n c o r d a n z a  l e m m a t i z z a t a  

delle "Operette morali" di G. Leopardi" (a lemmatized concord- 

a n c e  o f  an  i t a l i a n  t e x t  o f  t h e  18 th  c e n t u r y  w i t h  some a r c h a i c  

phenomena and  o f  a b o u t  70 "000 t o k e n s  and 9 "500 %Tpes) i s  a 

good o p p o r t u n i t y  t o  i n t r o d u c e  a new s o f t w a r e  p ack ag e  f o r  

l i n ~ t i s t i c  d a t a  p r o c e s s i n g  not.  a s  mere c u m u l a t i o n  o f  r o u t i n e s  

o r  s t a t e m e n t s  b u t  a s  a c o m $ o r t a b l e  t o o l  J u s t  i n  u s e .  

LDVIJ3 i s  no e x p e r i m e n t a l ,  s i n g l e  l a n g u a g e  d e d i c a t e d  

and f r a g i l e  c o l l e c t i o n  o f  a l g o r i t h m s .  I t  t r i e s  t o  p r o v i d e  f a s t  

and r e l i a b l e  s t a n d a r d  p r o c e d u r e s  f o r  e v e r y d a y  Jobs  i n  l i n g u i s t -  

i c  and  l i t e r a r y  r e s e a r c h  and  somet imes  even  a b i t  more .  The 

package  c o n s i s t s  o f  34 p rog rams  and 41 modu le s ,  m a i n l y  w r i t t -  

en  i n  PL/1 .  They have  b e e n  c a r e f u l l y  d e v e l o p p e d  i n  t h e  l a s t  

s e v e n  y e a r s  and  b e e n  t e s t e d  i n  varAous  r e s e a r c h  p r o j e c t s  s i n c e  

t h e n .  The p rog rams  can  be g ro u p ed  by p u r p o s e :  

- t e x t  . p r e p a r a t i o n  ( e d i t i n g ,  c o r r e c t i n g  and  p r i n t i n g )  

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

- l e x i c a l  t e x t  a n a l y s i s ,  l e x i c o s t a t i s t i c s  

- s t a t i s t i c a l  s t r i n g  d e s c r i p t i o n  ( l e n g t h  phenomena)  

- machine d i c t i o n a r y  management  

- p r o d u c t i o n  o f  i n d i c e s ,  f r e q u e n c y  d i c t i o n a r i e s  and  

c o n c o r d a n c e s  

- lennatization 

- analysis of spoken language texts 
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- c o n t e n t  ana2.yeis  

- u t i l i t i e s  f o r  b i b l i o g r a p h ~ e e ,  document p r e p s ~ a t i o n ,  

g ~ a p h i c s  and ~ p h e m e s  

Whereas programs can  be used  by t h e  non p r o ~ - s ~  

r e s e a r c h e r  commnica t~m~ w i t h  t h e  p r o ~ m  by k e ~ o r d  o r i e n t -  

ed mad w i d e l y  u n f o m a t t e d  c o . s a n d  l a n g u a g e ,  a s e t  of, modules  

i s  t h o u ~ t  t o  s u p p o r t  t he  p r o ~ w ~ a i n g  l i n g u i s t  i n  t he  f i e l d s  

o f  s t r i u g  m a n i p u l a t i o n ,  word and word l i s t  m a ~ p u l a t i o n ,  

d i c t i o n a r y  h a u d l i ~ ,  VDU f u l l s c r e e n  co~munioa t ions ,  p r i n t  

p l o t  and o t h e r  p u r p o s e s .  

A l l  programs which produce  n u m e r i c a l  o u t p u t  f rom s t a t -  

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

s t a t i s t i c  s o f t w a r e  l i k e  SI~S o r  SAS. The t e x t  c o d i n g  r u l e s  

a r e  o r i e n t e d  on the  p r i n t e d  o r i g i n a l  w i t h  a few r e s t r i c t i o n s  

which  can  e a s i l y  be l e a r n e d  even  by non t r a i n e d  p e r s o n a l .  The 

c h a r a c t e r  s e t  i s  a b l e  t o  r e c e i v e  any roman t r a n s l i t e r a t i o n  o f  

l a n g u a g e s  u s i n g  d i f f e r e n t  ~ a p h e m e s ,  even  o l d  E g y p t i a n  h i e r o -  

g l y p h  t e x t s  were a n a l y z e d  by LDVI.~ programs.  

The complex t a s k  o f  p r o d u c i n g  a concordance  c l a i m s  a 

l o t  o f  f a c i l i t i e s  g i v e n  by LDVLI3 programs.  The " c r u c i a l  

p o i n t "  o f  l e m m a t i z a t i o n  must b e  d i s c u s s e d  t o  d e f i n e  an 

a p p r o p r i a t e  i n t e r f a c e  i n  man-machine i n t e r a c t i o n  t o  o b t a i n  

r e a s o n a b l e  p h i l o l o g i c a l  r e s u l t s .  Our d e s i g n  o f  an i n t e r a c t i v e  

l e m m a t i z e r  m~7 be u s e f u l  t o  show n o t  onl~ mau-machine i n t e r -  

a c t i o n  bu t  c o m p u t a t i o n a l  l i n g u i s t / l i t e r a r y  e x p e r t  i n t e r a c t i o n  

as well. And it might reveal the lack of lingulstlcally te- 

llable algorithms for a fully automatic approach to this 

prob lem.  

LDVLIB(LEM) d o e s n ' t  l e n m ~ t i z e  a u t o m a t i c a l l y  bu t  i t  

s u p p o r t s  l e m m a t i z a t i o n  as  f o l l o w s .  I t  a l l o w s  t o  work on s i n g -  

l e  p o r t i o n s  o f  a t e x t  and one o r  more u s e r s  have a c c e s s  t o  

the  o n - l i n e  machine d i o t i o n s ~ 7  a t  t he  same t i m e .  The u s e r  

g e t s  p r e s e n t e d  on the  s c r e e n :  
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- i n  t h e  u p p e r  p a r t ,  f rom t h e  KWlC-concordance:  

e v e r y  t o k e n  t o  be l e m m a t i z e d , w i t h  c o n t e x t  and  r e f e r e n -  

c e s  ( p a g e ,  l i n e )  

- i n  t h e  l o w e r  p a r t ,  f rom t h e  mach in e  d i c t i o n a r y :  

proposals of lemmatizing relative to the type shown 

i n .  t h e  u p p e r  p a r t .  

I n t e r a c t i v e  l e m m a t i z i n g  c o n s i s t s  t h e r e f o r e  i n  r e c o r d i n g  t h e  

( a u t o m a t i c a l l y  g e n e r a t e d )  number  o f  t h e  c o n v e n i e n t  p r o p o s a l  

i n  t h e  l i n e  o f  t h e  t o k e n .  I f  t h e r e  d o e s n ' t  r e s u l t  any p r o p o s a l  

o r  n o t  a c o n v e n i e n t  one f rom t h e  mach ine  d i c t i o n a r y ,  t h e  u s e r  

w i l l  i n s e r t  i n n n e d i a t e l y  t h e  c o n v e n i e n t  d i c t i o n a r y  e n t r y  and 

r e c o r d  i t s  p r o p o s a l  number  i n  t h e  u p p e r  p a r t  o f  t h e  s c r e e n .  

Such a new p r o p o s a l  w i l l  be s t o r e d  i n  an  a d d i t i o n a l  d i c t i o n a r y  

t h a t  i s  t o  be t r a n s f e r r e d  p e r i o d i c a l l y  i n t o  t h e  ma in  d i c t i o n -  

a r y .  

The a lways  g rowing  ~ c h i n  e d i o t i c n a r ~  b a s e s  on a n a t i o n -  

al language frequence vocabulary of about 25 "000 types includ- 

ing about 5;000 lemmata. There has been put a lot of care in 

the design of the information codes. The machine dictionary 

entries consist of 4 fields: type (inflected wordform), lemma 

(deflected keyword), lemma information and type information. 

The lamina information includes the following segments: 

- word class and additional informatlons 

- a d d i t i o n a l  lemmata  ( e n o l i t i o  a r t i c l e ,  p r o n o u n s )  

- d i s a m b i g u a t i o n  o f  homography 

- c r o s s - r e f e r e n c e  t o  t h e  s t a n d a r d  lemma ( t o  be g e n e r a t e d  

i n  t h e  p r i n t e d  o u t p u t ) :  

- graphic variant of the lamina (archaic writing) 

- alteration of the le.-.- (diminutive by suffixation) 

- short paraphrase in case of homonymy, where dlsambig- 

uation is default (in case of polysemy, where dis- 

ambiguation is optional) 

The type information includes the following segments: 

- 8 8  - 



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

mood, t e n s e ,  c a s e ,  g r a d a t i o n )  

- m o r p h o l o g i c a l  v a r i a n t s  ( a r c h a i c  i n f l e x i o n )  

- g r a p h i c  v a r i a n t s  ( e l i s i o n ,  s h o r t  fo rm)  

- s p e c i a l ,  i . e .  i d i o m a t i c a l  u s e  

- r e l a t i o n  t o  a d i s t i n c t  v o c a b u l a r y  ( e . g .  f r e q u e n c e  

v o c a b u l a r y )  

The u s e r s  o f  c o n c o r d a n c e s  ( l e - , , - t i z e d  o r  n o t )  have  

d i f f e r e n t  i n t e r e s t s .  I n  l i t e r a r ~  r e s e a r c h  one may s t u d y  t h e  

s i ~ E l e  t y p e s  o r  e v e n  m e r e l y  t h e  s i n g l e  t o k e n s  o f  a ! e " " "  i n  

t h e  o r d e r  o f  o c c u r r e n c e  i n  a work.  I n  l i n g u i s t i c  r e s e a r c h  one 

may be i n t e r e s t e d  i n  a l p h a b e t i c  o r d e r  o f  t h e  t y p e s  and i n  s u b -  

s e q u e n t  a l p h a b e t i c  o r d e r  o f  t h e  r i g h t  c o n t e x t  o f  t h e  s i n g l e  

t o k e n s .  These  two examples  o f  o r d e r e d  c o n c o r d a n c e s  d o n ' t  need  

t h e  t y p e  i n f o r m a t i o n .  But  t h e  t y p e  i n f o r m a t i o n  a s  p r o v i d e d  i n  

ou r  mach ine  d i c t i o n a r y  w i l l  a l l o w  t o  g e t  s~ more s o p h i s t i c a t e d  

i n t e r n a l  o r d e r  o f  t h e  l emmata :  e . g .  s i n g u l a r  p r e c e e d s  p l u r a l ,  

p o s i t i v e  p r e o e e d s  c o m p a r a t i v e  and s u p e r l a t i v e ,  p r e s e n t  p r e -  

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

ed o r  n o t ,  i d i o m a t i c a l  u s e s  a r e  o r d e r e d  s e p a r a t e l y  o r  n o t .  

The a c c e s s  t o  a l e m m a t i z e d  c o n c o r d a n c e  w i l l  be a s  t o  a 

d a t a  b a s e  and  t h e  l in@~t i s t  i n t e r e s t e d  i n  c e r t a i n  phenomena may 

s e l e c t  by o p t i o n s  e . g .  t h e  s u b s t a n t i v e s  and  a d j e c t i v e s  o n l y  

o r  a l l  v e r b s  i n  p a s s i v e  c o n s t r u c t i o n .  LDVLIB(LEM) a l l o w s  a l -  

ways t o  t h e  u s e r  t o  g e t  f u l l  p r i n t  o f  t h e  l e m n a t i z e d  c o n c o r d -  

ance  o r  a r e d u c e d  p r i n t  o f  a l i s t  o f  1 t o  n lemmata .  

It will be shown that support of the philologist °s work 

by a large dictionary is not only useful in concordance mak- 

ing, but as well cumulates a lot of material for subsequent 

lexicographic work. Looking ahead, two questions "must be con- 

sidered: the integration of a dictionary data base and the 

productive use of grammatical procedures like ATNs to shift 

balance between intellectual work and machine support in 

direction to "a little bit more automatic". 
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