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The aim o f  t h e  paper  i s  t o  d i s c u s s  s e v e r a l  i s s u e s  t h a t  

u s u a l l y  o c c u r  when c o m p u t a t i o n a l  l i n g u i s t i c s  comes i n t o  i n t e r -  
a c t i o n s  w i t h  so r a p i d l y  g rowing  s~eas  o f  a r t i f i c i a l  i n t e l l i g -  

ence  as i t  can  be s e e n  e . g .  i n  d e s i g n i n g  e x p e r t  and c o n s u l t i n g  

sys tems  or  i n  t h e  a r e a  o f  au tomated  programming o f  knowledge-  

- b a s e d  problem s o l v i n g  s y s t e m s .  We w i l l  men t ion  h e r e  problems 

o f  communica t ing  knowledge be tween  machine and r e s e a r c h e r  ( a  

u s e r  o f  a sys tem)  which i s  not  an e x p e r t  i n  programming t e c h -  

h i q u e v  S i n c e  n a t u r a l  l a n ~ a ~ e  i s  a " n a t u r a l "  form f o r  e x p r e s s -  

t n g  knowledge (and most e x t r a m a t h e m a t i c a l  knowledge a c t u a l l y  

e x i s t s  i n  t h i s  form) i t  cou ld  be seemed t h a t  n a t u r a l  l anguage  

would be a l s o  t he  b e s t  suppor t  f o r  communicat ing  knowledge 

t h r o u g h  a c o g n i t i v e  p r o c e s s  pe r fo rmed  on a compute r .  I s  I t  

r e a l l y  so? We want t o  b r i n g  arguments  f o r  a r a t h e r  o p p o s i t e  

c l a i m  by p o i n t e d  ou~ s e v e r a l  f o r m a t s  f o r  e x p r e s s i n g  and commun- 

t o a t i n ~  s c i e n t i f i c  knowledge which d i f f e r s  from u s u a l  n a t u r a l  

language oneso 

What k i n d s  o f  d a t a  s t r u c t u r e s  f o r  e x p r e s s i n g  knowledge 

and f o r  r e p r e s e n t i n g  i t  i n  a computer  memory we need? For  

answer ing  t h i s  q u e s t i o n  we have t o  d i s t i ~ p - i s h  a t  l e a s t  two 

r o l e s  o f  a u s e r  i n  t h e  p r o c e s s  o f  conmmnicat ion  w i t h  machine .  

F i r s t  o f  them can be c a l l e d  a s p e a k e r  t I t  c h a r a c t e r i z e s  t h e  

s i t u a t i o n  i n  which  t h e  u s e r  l o a d s  knowledge i n t o  a machine .  

F o r  such  a s i t u a t i o n  t h e r e  i s  i m p o r t a n t  t h a t  knowledge e n t e r -  
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i n g  a computer  shou ld  be p r e c i s e  and e x a c t  as  much as  p o s s i b -  

l e .  So t h e  da t a  s t r u c t u r e s  shou ld  enab le  d i s a m b t g u a t i o n  o f  

i n f o r m a t i o n .  Such a r e q u i r e m e n t  l e a d s  n a t u r a l l y  t o  hard con-  

s t r a i n t s  o f  i n p u t  f o r m a t s .  On the  o t h e r  hand,  no t  on ly  f o r  

t he  u s e r  c o n v e n i e n c e ,  i t  shou ld  be d e s i r a b l e  t o  a l l o w  h i g h l y  

f r e e  format  o f  i n p u t  i n f o r m a t i o n  t o  a v o i d  any a p r i o r i  l i m i t a t -  

i o n s .  Thus,  t he  sys tem shou ld  be equ ipped  by an e f f e c t i v e  

i n t e r p r e t e r  t r a n s f o r m i n g  v a r i o u s  k inds  o f  i n p u t  i n f o r m a t i o n  

i n t o  i n t e r n a l  r e p r e s e n t a t i o n  s u i t a b l e  f o r  p o t e n t i a l  r e a s o n i n g  

p r o c e s s e s .  The second r o l e  o f  t h e  u s e r  i n  communica t ion  w i t h  

computer  can be c a l l e d  a l i s t e n e r ~  This  s i t u a t i o n  i s  r a t h e r  

d i f f e r e n t  from t h e  f i r s t  one.  Here t he  u s e r  has  to  u n d e r -  

s t and  r e s u l t s  o f  computa t ions  and ( e s p e c i a l l y  i n  O o n s u l t i n g  

sys tems)  a l s o  v a r i o u s  e x p l a n a t i o n s  r e s u l t i n g  from r e a s o n i n g  

p r o c e s s e s .  These two r o l e s  can ,  o f  c o u r s e ,  i n f i l t r a t e  one i n t o  

a n o t h e r .  Analogous r o l e s  can be r e c o g n i z e d  f o r  a machine ,  t o o .  

As a t e e t h e d  f o r  our  c o n s i d e r a t i o n s  an AI p r o b l e m - o r i e n t -  

ed de s igned  f o r  an a u t o m a t i c  d a t a  a n a l y s i s  ( c a l l e d  GUHA-80) 

has  been chosen .  The t a s k  o f  GUHA-80 system i s  t o  g e n e r a t e  and 

d e v e l o p  i n t e r e s t i n g  views onto g i v e n  e m p i r i c a l  da t a  ( r e c o g n i -  

ze t n t e r e s t i n ~  l o g i c a l  p a t t e r n s ) .  These v iews  shou ld  r e p r e s e n t  

r e l e v a n t  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  d a t a  and be  u s e f u l  f o r  
f o r m a t i o n  of  h y p o t h e s e s .  

From t h e  p o i n t  o f  v i ew o f  two above ment ioned  r o l e s  o f  

u s e r  the  f o l l o w i n g  t y p e s  o f  i n f o r m a t i o n  i n  t h e  GUHA-80 sys tem 
cou ld  be dis t tn&-t t tshed:  

1. I n f o r m a t i o n  coming i n t o  sys tem cou ld  c o n t a i n  a) d a t a  

( o b s e r v a t i o n s  on o b j e c t s ) ,  b) s u p p o r t i n g  knowledge ( a p r i o r t  

knowledge about  t h e  p rob lem i n  q u e s t i o n ,  answers  of  q u e s t i o n s ) .  

2 .  I n f o r m a t i o n  coming from t h e  sys tem cou ld  c o n t a i n  a)  

t r a c e  o f  compu ta t ions  and r e a s o n i n g  a c t i v i t i e s ,  b) r e s u l t s  o f  

c o m p u t a t i o n s ,  c)  e x p l a n a t i o n s  (why such  and such  o p e r a t i o n s  
have been  p e r f o r m e d ) ,  c f .  ~ C I N .  
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Let  us g i v e  a h y p o t h e t i c a l  example o f  u s e r ' s  communicat-  

i o n  w i t h  GUHA-80 sys tem:  

GUHA-80: by a sing~le l i n k a g e  method u s i n g  e u c l i d i a n  d i s t a n c e  

on the  s e t  o f  o b j e c t s  t h e  f o l l o w i n g  d e n d r o ~ a m  

e x p r e s s i n g  t h e  s i m i l a r i t y  between t h e s e  o b j e c t s  was 

o b t a i n e d :  

AnX 
CDX 

I s  t h e  dendogram i n  a c c o r d a n c e  w i t h  your  knowledge? 
U S E R :  No. 

GUHA-80. May I s u g g e s t  a n o t h e r  p a t t e r n  u s i n g  d i f f e r e n t  c l u s t -  

e r i n g  t e c h n i q u e s ?  
USER: Yes. 

GUHA-SO: Do you p r e f e r  some of  t h e  f o l l o w i n g  t e c h n i q u e s :  ( a  

t a b l e  o f  r e l e v a n t  t e c h n i q u e s  f o l l o w s )  

I t  can be e a s i l y  s e e n  t h a t  i n  such  a c o n v e r s a t i o n  d i f f e r e n t  

l e v e l s  o f  u n d e r s t a n d i n g  l anguage  a r e  needed .  NL l e v e l  w i l l  be 

a p p r o p r i a t e  m a i n l y  f o r  u s e r ' s  answers ,  s i m p l e  q u e s t i o n s  e t c .  

But t r y  t o  e x p r e s s  t h e  i n f o r m a t i o n  o o n t a i n q d  i n  t h e  dend~o- 

gram i n  NL form! Moreover ,  f o r  oommun~cation p r o c e s s  f rom 

GUHA-80 to  t h e  u s e r  i t  w i l l  be t y p i c a l  a ~ raph io  r e p r e s e n t a t -  

i o n  o f  i n f o r m a t i o n  (which i n  many c a s e s  i s  more t r a n s p a r e n t  
t h a n  ~L o n e ) .  

Thus t h e  l anguage  u n d e r s t a n d i n g  t a k e  p l a c e  m a i n l y  i n  t h e  

case  sub lb )  i . e .  when e n t e r i n g  s u p p o r t i n g  knowledge .  But f o r  

p r a c t i c a l  r e a sons  i t  can be pe r fo rmed  i n  a v e r y  s imp le  l e v e l  

as  e . g .  i n  v e r y  h i g h  l e v e l  programmAng l a n g u a g e s .  Examples 

INPUT PORNAT IS ~( )'. VARIABLES ARE 25. CASES ARE I02. 

VARIABLE hL%MES ARE ... , PRINT CORRELATIONSo 
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I n  each  c a s e ,  such an u n d e r s t a n d i n g m u e t  l e a d  t o  

1 .  t o  t h e  e l i m i n a t i o n  o f  r edundan t  i n f o r m a t i o n  and i n  

such  a way t o  t h e  co re  o f  a s t a t e m e n t !  

2 .  t o  t h e  p o s s i b i l i t y  t o  work o n l y  w i t h  min imal  c o r e s  

of statements. 

The r e a s o n  f o r  a second r e q u i r e m e n t  i s  t h a t  a u s e r  

e x p e r i e n c e d  w i t h  t h e  sys tem t e n d ~ t o  r e p l a c e  s y n t a c t i c  s u g a r  

by an a p p r o p r i a t e  s l a n g  t o  min imize  h i e  e f f o z ~ p a / d  e . g .  t o  

punchin~ o r  t y p i n g  s t a t e m e n t s .  

C o n c l u s i o n ,  We have d i s t i n g u i s h e d  d i f f e r e n t  t y p e s  o f  

communicat ion o f  s c i e n t i f i c  knowledge t h r o u g h  a mechanized  

c o g n i t i v e  p r o c e s s .  I t  l e a d s  f i r s t  t o  t h e  c l a i m  t h a t  no t  on ly  

d i f f e r e n t  l e v e l s  o f  u n d e r s t a n d i n g  l anguage  but  a l s o  a i f f e r e n t  

l e v e l s  o f  v e r b o s i t y  e~e needed .  Moreoverp i n  some c ~ s e s t h e  ; 

use  o f  v e r b a l  i n f o r m a t i o n  can be u n d e s i r a b l e  o r  even  i m p o s s i b -  

l e .  Horeove r ,  i n  many ca se s  when u n d e r s t a n d i n g  l a n c e  i s  ~- 
needed i t  would be enough to  u n d e r s t a n d  on ly  a s m a l l  r e l e v a n t  

f ragment  o f  It. -i 
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