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The o b j e c t i v e  o f  t h i s  c o n t r i b u t i o n  i s  t o  d e s c r i b e  two 

p rocedu re s  employed i n  t he  q u e s t i o n  answer ing  method TIBAQ 

( ~ e x t - a n d  I n f e r e n c e - B a s e d  Answer ing  o f  ~ u e s t i o r  ~, an o v e r a l l  

o u t l i n e  o f  which i s  g i v e n  i n  S g a l l ' s  p a p e r  (COLING 82 - P r o -  

ceed~n6s) o 

( i )  The procedure o f  i n f e r e n c i n g  i s  a c t i v a t e d  a f t e r  the 

i n p u t  s e n t e n c e  has  been r e c o g n i z e d  as a q u e s t i o n .  However, i t  

would be u s e l e s s  to  s e a r c h  t h r o u g h  t h e  whole d a t a  b a s e .  Thus 

o n l y  a sma l l  p a r t  o f  t he  d a t a  base  SQ, v i z .  t he  s e t  o f  r e -  

p r e s e n t a t i o n s  of  s e n t e n c e s  r e l e v a n t  w i t h  r e s p e c t  t o  a g i v e n  

q u e s t i o n  Q, i s  a c t i v a t e d ,  which c o n s i s t s  of  t hose  s e n t e n c e s  

t h a t  c o n t a i n  a t  l e a s t  one t e rm s e m ~ u t i c a l l y  e q u i v a l e n t  w i t h  

an e lement  a c t u a l l y  o c c u r r i n g  i n  Q, i . e .  i n  t h e  q u e s t i o n  t o  

be answered .  Th is  s e t  i s  s e l e c t e d  from the  d a t a  base  f o r  t h e  

i n f e r e n c e  r u l e s  t o  o p e r a t e  on i t .  Let  us deno te  by Cn(SQ) t h e  

s e t  o f  a l l  consequences  o f  SQ. Thus Cn(SQ) i s  t h e  t h e o r e t i c a l  

s e t  o f  s t a t e m e n t s  r e l e v a n t  f o r  t he  b u i l d - u p  of  t h e  answer .  

Such a s e t  o f  consequences  would grow beyond any l i m i t s ,  so 

t h a t  i t  i s  n e c e s s a r y  to  f o r m u l a t e  a s t r a t e g y  which  c o n t r o l s  

t h e  whole p r o c e s s .  Two d i f f e r e n t  s t r a t e g i e s  w i l l  be d i s c u s s e d .  

I n  t he  f i r s t  experimen%e w i t h  TIBAQ, w e  r e p r e s e n t  t h e  

meaning o f  t h e  s e n t e n c e  by a dependency t r e e .  I n f e r e n c e s  a r e  
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per formed  by u s i n g  r u l e s  f o r  n o n d e s t r u c t i v e  c o n d i t i o n a l  r e -  

w r i t i n g  o f  such t r e e s .  Prom a f o r m a l  p o i n t  o f  v i e w  a s e t  o f  

i n f e r e n c e  r u l e s  can be c o n s i d e r e d  as  a s e t  o f  p r o d u c t i o n s  

o v e r  o r i e n t e d  p r o j e c t i v e  l a b e l l e d  t r e e s .  L a b e l s  a r e  used  f o r  

r e p r e s e n t i n g  e l e m e n t a r y  t e rms  o f  knowledge (mean ing ) ,  w h i l e  

p r o ~ e c t i v i t y  p e r m i t s  a t r e a t m e n t  o f  t h e  c o n t e x t u a l  r o l e  o f  

t h e  words i n  t h e  s e n t e n c e .  For  l i n g u i s t i c a l l y  m o t i v a t e d  r u l e s ,  

which a re  emphasized i n  our  p a p e r ,  we can use  a bo t tom-up  

s t r a t e g y  c a r r i e d  out  h e r e  by u s i n g  Co lm eraue r ° s  Q - sys t em s .  

Such a s t r a t e g y  i s  no t  f u l l y  s a t i s f a c t o r y  f o r  an i n f e r e n c e  

p r o c e s s  c o n t r o l l e d  by l o g i c a l  p a t t e r n s .  The l o g i c a l  d e d u c t i v e  

a b i l i t y  o f  t h e  sys tem shou ld  r a t h e r  be connec t ed  w i t h  back-  

ward c h a i n i n g  s t r a t e g i e s  and t h u s  more advanced d e v i c e s ,  

using e . g .  b a c k t r a c k i n g  mechanism, a r e  needed .  

( i i )  The p rocedure  o f  t h e  s e a r c h  f o r  an answer  t o  t he  

q u e s t i o n  Q o p e r a t e s  i n  t h e  s e t  Cn(SQ). A consequence  c E C n ( S Q )  

must f u l f i l  t h e  f o l l o w i n g  c o n d i t i o n s  t o  be chosen  as a ( f u l l  

o r  p a r t i a l )  answer t o  Q: 

(a)  t he  r o o t  o f  c must be e i t h e r  i d e n t i c a l  w i t h  t h e  

r o o t  o f  Q ( i d e n t i t y  means c o i n c i d e n c e  i n  a l l  p a r t s  o f  t h e  

complex l a b e l  o f  t h e  node,  where " c o i n c i d e n c e "  i s  d e f i n e d  as 

a l l o w i n g  f o r  c e r t a i n  s p e c i f i c  d i f f e r e n c e s  such  as  t h a t  o f  

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

o f  Manner v s .  a d v e r b i a l  o f  Regard ,  e t c . ) ,  o r ,  i f  t he  l e x i c a l  

p a r t  o f  t he  l a b e l  of  t h e  r o o t  o f  Q e q u a l s  " d ~ l a t "  ( E n g l i s h  do 

i n  t h e  meaning o f  a f u l l  v e r b ) ,  t h e n  t h e  l e x i c a l  p a r t  of  t he  

l a b e l  o f  t h e  r o o t  o f  c may have any shape p r o v i d e d  i t  i n c l u d e s  

and i n d e x  d e n o t i n g  the  f e a t u r e  " A c t i v i t y "  ! 

(b) c must compr ise  a p a t h  t h a t  i s  i d e n t i c a l  w i t h  t h e  

p a t h  i n  Q t h a t  l e a d s  t o  t he  node l a b e l l e d  by t h e  r e p r e s e n t a t -  

i o n  o f  t he  q u e s t i o n  word (WH), excep t  t h a t  t he  l e x i c a l  p a r t  

o f  t he  l a b e l  o f  t h e  c o u n t e r p a r t  of  WH i n  c c o n s i s t s  i n  a con-  

c r e t e  l e x i c a l  word, p o s s i b l y  accompanied by words dependen t  on 
i t .  
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(c )  £ and Q must have a t  l e a s t  one more node i n  common 

( w i t h  a c o i n c i d i n g  and l e x i c a l l y  s p e c i f i e d  l a b e l ) ,  dependent  

on an i d e n t i c a l  node on t h e  p a t h  t o  WH ( i n  c ) .  

I f  t h e r e  i s  no c ma tch ing  the  c o n d i t i o n s  (a)  t o  ( c ) ,  

th~ sys tem answers  I don° t  know. The d i s t i n c t i o n  between a 

f u l l  and a p a r t i a l  answer i s  d e t e r m i n e d  as f o l l o w s :  i f  t h e  

dependency t r e e s  o f  Q and £ match the  c o n d i t i o n s  (a)  t o  (c )  

and Q does no t  compr i se  any nods no t  h a v i n g  a c o u n t e r p a r t  i n  

c ,  t h e n  _o i s  p r i n t e d  as a f u l l  answer ,  o t h e r w i s e  i t  i s  p r i n t -  

ed as a partial answer, prefixed by "I know that ...". 

This procedure makes it possible to respect among other 

r e l e v a n t  i s s u e s  a l s o  t he  d ichotomy o f  t o p i c  and f o c u s ,  so t h a t  

e . g .  i f  t h e  s e t  o f  s t a t e m e n t s  c o n t a i n s  t h e  a s s e r t i o n  . A r i t h m e t -  

i c a l  o p e r a t i o n s  a r e  c a r r i e d  out by the  d e v i c e  D" ( r a t h e r  t h a n  

"The d e v i c e  D c a r r i e s  out  a r i t h m e t i c a l  o p e r a t i o n s " ) ,  t h e n  t h e  

q u e s t i o n s  "What i s  c a r r i e d  out  by t h e  d e v i c e  D?" w i l l  be 

answered " I  know t h a t  a r i t h m e t i c a l  o p e r a t i o n s  a r e  c a r r i e d  out  

by the  d e v i c e  D", which p o i n t s  out  t h e  p o s s i b i l i t y  t h a t  

a r i t h m e t i c a l  o p e r a t i o n s  c o n s t i t u t e  on ly  an u n i m p o r t a n t  p a r t  

o f  t h e  s e t  o f  p r o c e s s e s  c a r r i e d  out  by D. 

- 141 - 


