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There i s  agreement  among l t n 6 ~ / s t B  , l o g i c i a n s  and 

computer  l i n g u i s t s  on t h e  t r e a t m e n t  of  b e l i e f - s t a t e m e n t s  as  

embedded, h i e r a r c h i c a l  s t r u c t u r e s .  On the  s y n t a c t i c  l e v e l  o f  

a n a l y s i s  l i n 6 u l s t s  t r e a t  b e l i e f - s t a t e m e n t s  as s u b o r d i n a t e  

clauses (S-over-S-structures, LYONS 1977, KAPLAN and BRESNAN 

1981, e t c . ) .  

On the semantic l e v e l  of ana lys is ,  f o l l o w i n g  the l o ~ o -  
81 t r a d i t i o n ,  t h e y  a r e  m a n i f e s t e d  as p r e d i c a t e  f o r m u l a e ,  i n  

which f u l l  p r o p o s i t i o n s  a r e  used as arguments  i n  h i g h e r  p r e -  

d i c a t e s  ( e . go  CRESSWELL 1973).  I n  c o m p u t a t i o n a l  t r e a t m e n t s  

a c o o r d i n ~ l y  the  r e c o v e r y  o f  t he  h i e r a r c h i c a l  p r o p o s i t i o n a l  

s t r u c t u r e s  i s  c o n s i d e r e d  as  p r imary  o b j e c t i v e :  The i n f o r m a t -  

I o n  conveyed by a b e l i e f - s t a t e m e n t  i s  presumed to  be s t o r e d  

( o r  r e t r i e v e d )  i n  a d a t a  base as some k ind  o f  n e s t e d  ( S - o v e r -  

-S )  structure (e.g. RUSTIN 1973, EISENEERG 1977). Consider 

the sentence (borrowed from Lyons, slightly modified): 

(1)  Hr° Smi th  b e l ' i e v e s  t h a t  p r o f e s s o r  Brown I s  t he  Dean. 

The s y n t a c t i c  a n a l y s i s  r e v e a l s  t h e  f o l l o w i n  6 s t r u c t u r e :  

(2) S (Nr(N(Sn~Ith) ) VP(V(believe) 

S (NP(N(professor)N(Brown))VP(V(be)NP(Det (the)N(Dean)) ) ) )) 

The seman t i c  s t r u c t u r e  i s  v e r y  s im~la rz  
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( 3 )  P l ( b s l i e v e  (Smi th ,  P2(be ( n r o f e s e o r  Brown, Dean ) ) ) )  

The CL-aneZysts  compr ises  acoordLngly  the  fo l lowLng lo~Lca l  

e t eps s  

(4)  a)  r e c o v e r  the  s t r u c t u r e  of  Pl o) p rocess  the  s t r u c t u r e  Pl 

b) r e c o v e r  t he  s t r u c t u r e  of  P2 d) p rocess  the  s t r u c t u r e  P2 

This  scheme w i l l  be r e f e r r e d  i n  the f o l l o w i n g  as the  

s t a n d a r d  model .  

Due to  u n s o l v e d  problems i n  e v a l u a t i o n  of  composi te  

p r e d i c a t e s  and to  the  ex t r eme ly  h i g h  c o m p u t a t i o n a l  c o s t s  
embedded s t r u c t u r e s  a re  avo ided  i n  a p p l i c a t i o n  sys tems ( suc h  
as  USL, ~ D I S ,  HAM-RPU, o f .  BOLC 1980).  Moreover the  s u p e r -  
imposed p r e d i c a t e  appears  from t he  p o i n t  of v iew of  the  
(embedded) lower  p r e d i c a t e  as  p u r e l y  a c c i d e n t e ~ .  The dome~n- 
- c o n c e p t  of b e l i e f s  avo ids  some of the  d i f f i c u l t i e s  of t h e  
8tande4rd model .  C o n s i d e r i n g  t h e - b a s i c  con~nunicat ive  f u n c t i o n  

of  human l anguage  the  i n f o r m a t i o n  conveyed by a v e r b a l  s t a t e -  
ment shou ld  be decomposed i n t o  two components:  1. s eman t i c  
( m a t e r i a l )  i n f o r m a t i o n  and 2 .  modal i n f o r m a t i o n  c o n o e r ~ n g  
b e l i e f - s t a t u e  of t he  s t a t e m e n t  ( U N G ~  1972).  The fundam- 
e n t a l  d i f f e r e n c e  between the  two k i n d s  of i n f o r m a t i o n  should  
be r e f l e c t e d  i n  the  l i n g u i s t i c  d e s i g n  and shou ld  be t aken  

i n t o  c o n s i d e r a t i o n  i n  models f o r  man-machine con~nunioat ion .  

A c c o r d i n g l y  the  c o m u n i c a t i o n  p a r t n e r s  d i s p o s e  of  b e l i e f -  
- r e g i s t e r s  i n  a d d i t i o n  to  t he  i n f o r m a t i o n  r e g i s t e r s  ( a s  i t  i s  

t he  case  i n  c u r r e n t  s y s t e m s ) .  The b e l i e f - r e g i s t e r  p r o v i d e s  a 
b e l i e f - ~ e n t  and a b e l i e f - v a l u e  ( b e l i e f - o e r t i t u t e )  f o r  each 

s t a t e m e n t  r e c e i v e d .  I t  i s  n a t u r a ~  to  i ~ i t i a l i z e  a t  t he  b e g i n n -  
i n g  of  a d i s c o u r s e  a number of b e l i e f - d o m e £ n e  f o r  the  EGO, 

the PARTNER and the PERSONS MENTIONED. Notice that these 

p r o c e s s i n g  f rames ( i n  the  t e c h n i c a l  s ense  o f  the  word, l i k e  
i n  ~TZING 1980) a r e  n e c e s s a r y  i n  any system a iming  a t  the  

same degree  of s o p h i s t i c a t i o n .  
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Z n  case  of  o v e r t l y  marked b e l i e f - a g e n t s  t he  o b j e c t i v e  
of  a n a l y s t s  i s  the  p rope r  a s s t g ~ a e n t  t o  a b e l i e f - d o n ~ t n  and 

no t  the  r e c o v e r 7  of  a s t r u c t u r e .  This  means t h a t  expens ive  
reoover~j p rocedures  can be d i s p e n s e d  w i t h ,  s i n c e  the  s u r f a c e  
s t r u c t u r e  u s u a l l y  p r o v i d e s  tnnedAate  keys f o r  the  p rope r  
a s s ignmen t  of b e l i e f - a g e n t s .  Each b e l i e f - s ~ e n t  has  h i s  own 

domain of  b e l i e f s .  I n  a c t u a l  oom~unAcation the  appearenoe of  
a p a r t n e r  A i n i t i a l i z e s  a do,wAn of  A ' .  As soon as  i n  the  
c o n v e r s a t i o n  f u r t h e r  a c t a n t s  B, C, D e t c .  occur  t h e r e  w i l l  be 

oc r~espond ing  new b e l i e f - d o ~ a i n s  B°,  C°,  D" e t c .  i n i t i a l i s -  
ed .  S t a t e m e n t s  o v e r t l y  ~ r k e d  i n  v iew of  a b e l i e f - a g e n t  w i l l  

be t r a n s f e r r e d  to  the  c o r r e s p o n d i n g  donntin.  

F o r  u ~ a r k e d  s t a t e m e n t s  a g e n e r a l  s t r a t e g y  of a s s i ~ e n t  
o f  d e f a u l t  v a l u e s  can be deve loped  a long  the  l i n e s  of  Gri0e 

and of  MEGGLE (1981) .  H a v i ~  i n i t i a l i z e d  the  a p p r o p r i a t e  be -  
l i e f - f r w n e  wi th  t he  a p p r o p r i a t e  b e l i e f - a ~ e n t ,  t h e r e  i s  a 
p a r t i c u l a r  domain of each b e l i e f - a g e n t .  I n  the  case  of  (1)  
t h e r e  i s  a b e l i e f - d o . A n  c a l l e d  "world-of-M~-Smith"  w i t h i n  

the  t t u ive r se  of d i s c o u r s e .  The p r o o e s a i n g  i n v o l v e s s  

(5)  a ) l o 0 a t e  b e l i e f - d o m a i n  by b e l i e f - s ~ e n t  key ( -  Mr Smith)  
b) e n t e r / r e t r i e v e  p i n  the  a c t i v a t e d  b e l i e f - d o n ~ i n  and 
o) de t e rmine  ourx~nt  d e ~ ' e e  of c e r t i t u d e  (~ to  b e l i e v e )  

The p r e s e n t  concept  of  b e l i e f - d o n u i i n s  should  be r ega rded  i n  
a more g e n e r a l  p r o c e d u r a l  view of  l anguage ,  such as  p r e s e n t e d  
i n  B~TORI (1981) .  The 8 u ~ e s t e d  t r e a t m e n t  of b e l i e f - d o m a i n s  
as  p o i n t e r  based a r e a s  i n  DB i s  a n o t h e r  i n s t a n c e  of  prooedux~- 
a l  s o l u t i o n s ,  i n  which d~nsmic l anguage  s t r u c t u r e s  t u r n  out  
t o  be s i m p l e r  t h a n  t h e i r  s t a t i c ,  p u r e l y  r e p r e s e n t i o n a l l y  
o r i e n t e d  d e s c r i p t i o n .  On t he  l i n g u i s t i c  l e v e l  of  a n a l y s i s  the  
domain concept  of  b e l i e f s  i s  m o t i v a t e d  by the  o b s e r v a t i o n  
t h a t  the  s u p e r i m p o s i t i o n  of b e l i e f - s t r u c t u r e s  on s t a t e m e n t s  
does no t  make the  comprehension of t he se  s e n t e n c e s  more d i f f -  

i c u l t ,  a t  l e a s t  no t  i n  the  measure as  the  p r o c e s s i n g  of  the  
embedded s t r u c t u r e s  i n  the  s t a n d a r d  model would l e t  t h i s  to  
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e x p e c t .  Even i f  s t o r i n g  S -ove r -S  s t r u c t u r e s  cannot  be d i s p e n s -  

ed w i th  e n t i r e l y ,  t he  number of  t h e i r  o c c u r r e n c e s  i n  a c t u a l  

a n a l y s i s - p r o c e d u r e s  can be s u b s t a n t i a l l y  r educed .  Not ice  t h a t  

the  concept  of  b e l i e f - d o m a i n s  p r o v i d e s  a framework to  t r e a t  
opaque r e f e r e n c e s  i ~  a n a t u r a l  way. 

I n  the  f i n a l  v e r s i o n  of the  p r e s e n t a t i o n  i t  w i l l  be 

a t t emp ted  to  s u b s t a n t i a t e  the  proposed model on the  t r e a t m e n t  
of  b e l i e f - a g e n t s  and e sp .  of  t h e i r  d e r i v a t i o n  from a g e n t s  and 
s u b j e c t s  a c r o s s  c l a u s e  b o u n d a r i e s .  
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