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I d e n t i f y i n g  the  r e f e r e n t  of a s i n g u l a r  d e f i n i t e  term i n  

a d a t a b a s e  query e s s e n t i a l l y  c o n s i s t s  i n  d e t e m i n i n g  i t s  
e x t e n s i o n  i n  the  d a t a b a s e  by a p p l y i n g  the  R u a s s l l i a n  t r u t h  
c o n d i t i o n s  f o r  d e f i n i t e  d e s c r i p t i o n s .  However, most d e f i n i t e  
d e s c r i p t i o n s  a re  " i ncomple t e "  i n  t h a t  the  d e s c r i p t i o n  i t s e l f  
does not  c o n t a i n  the  u n i q u e l y  s p e c i f y i n g  c o n d i t i o n s  bu t  i t  
shou ld  be au~nen ted  by f e a t u r e s  d e r i v e d  from the  s i t u a t i o n  or  

d i s c o u r s e  c o n t e x t .  Most work i n  AI i n  t h i s  f i e l d  has c o n -  
c e n t r a t e d  on how to  d e l i m i t  the  r e l e v a n t  c o n t e x t u a l  f e a t u r e s  

( s e e ,  f o r  example,  t he  work on a n a p h o ~ o  r e f e r e n c e  and f o c u s -  
s i n g  by Webber 78, S i d n e r  77 and Grosz 76 ) .  Th i s  pape r  
a d d r e s s e s  c e r t a i n  a s p e c t s  of the  t h e o r y  of  d e f i n i t e  r e f e r e n c e  
which ,  though e x t e n s i v e l y  t r e a t e d  i n  the  l i t e r a t u r e  on l a n -  
guage p h i l o s o p h y ,  have been  r a t h e r  n e g l e c t e d  i n  the  d e s i g n  
of  n a t u r a l  l anguage  p r o c e s s i n g  systemae. 

Some of the  a m b i g u i t i e s  of  d e f i n i t e  r e f e r e n c e  d e r i v e  
from the  f a c t  t h a t  a d e f i n i t e  d e s c r i p t i o n  may deno te  some 
un ique  i n d i v i d u a l  i n  the  wor ld  s a t i s f y i n g  the  s p e c i f i c a t i o n  
o r  some i n d i v i d u a l  the  speaker  has i n  mind who may or  may not  
c o i n c i d e  w i t h  the  fo rmer  ( i e  the  " r e f e r e n t i a l "  v e r s u s  the  
, , a t t r i b ~ t i v e  n mode of  r e f e r e n c e ) .  Furthelqnore~ the  speake r  
may i n t e n d  the  h e a r e r  t o  i n t e r p r e t  the  r s f e ~ c l ~  e x p r e s s i o n  

i n  e i t h e r  a "va lue  l aden"  or  a "va lue  f r e e "  mode ( c f r  Ba~- 
wiee/Psx-~y 80 ) .  I n  the  fo rmer  mode the  s e n t e n c e  i s  g i v e n  
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a seconda ry  i n t e r p r e t a t i o n  by s u b s t i t u t i n ~  i n  i t  t he  e n t i t y  
f u l f i l l i n g  the  d e s c r i p t i o n .  This  r a i s e s  such i s s u e s  as  to  
whether  d e f i n i t e  d e s c r i p t i o n s  may be used to  in fo rm as  w e l l  
as to refer (see Joshi 78). The first part of the paper 

a t t e m p t s  to  c h a r a c t e r i z e  the  phenomena v a r i o u s l y  r e f e r r e d  to  
by such terms as  i n t e n s i o n / e x t e n s t o n ,  de d i t t o / d e  r e ,  

attrlbutlve/referentlal, value-free~value-laden... Some of 
t h e s e  phenomena a r e  to  be accoun ted  f o r  on the  seman t i c  

l e v e l  of r e p r e s e n t a t i o n  whereas o t h e r s  a re  deemed t o  be long  
to  the  p r a ~ n a t i c  l e v e l ,  

The second p a r t  of  the  paper  examines which of  the  

modes of d e f i n i t e  r e f e r e n c e  d i s t i n g u i s h e d  i n  paz~t I a r e  
m a n i f e s t e d  i n  the  i n t e r a c t i o n  wi th  a da t abase  system and how 
they  can be r e c o g n i z e d  by the  n a t u x a l  language  i n t e r f a c e .  The 
s t a n d a r d  p rocedure  f o r  d e f i n i t e  r e f e r e n c e  i d e n t i f i c a t i o n  i s  
t o  exc lude  g e n e r i c  and " i n t e n s i o n a l "  u ses ;  to  assume i d e n t i t y  
between the  r e f e r e n t  the  speaker  b e l i e v e s  f u l f i l l s  t he  
d e s c r i p t i o n  and the  a c t u a l  r e f e r e n t  and to  u n i f o r m l y  impose 

a v a l u e - l a d e n  i n t e r p r e t a t i o n  mode, The f o l l o w i n g  examples 
i l l u s t r a t e  some o t h e r  modes of r e f e r e n c e  which s h o u l d  r e c e i v e  
adequa te  t r e a t m e n t  i n  a n a t u r a l  l anguage  i n t e r f a c e  e x t e n d i n g  
i t s  c a p i c i t y  beyond the  mere r e t r i e v a l  of f a c t u a l  i n f o r m a t -  
i o n .  

The g e n e r i c  mode of r e f e r e n c e  i s  no t  a lways o b v i o u s l y  
d i s t i n g u i s h a b l e  from the  a t t r i b u t i v e  mode as  shown by (1) 
and (2), reepectlvely~ 

(1) How long is the flight from Boston to Chicago? 

(2) How many passengers were on the flight from 

Boston to  Chicago? 
The s eman t i c  i n t e r p r e t a t i o n  of the  d e f i n i t e  a r t i c l e  i n  

(1) co r r e sponds  to  the  u n i v e r s a l  q u a n t i f i e r  whereas Xn (2) 

i t  co r r e sponds  to  the  i o t a - o p e r a t o r .  I n  c o n t r a s t  to  the  g e n -  
e r i c  mode, a d e f i n i t e  d e s c r i p t i o n  i s  used " i n t e n a i o n a l l y "  
when the  s u b s t i t u t i o n  of  i t s  e x t e n s i o n  i n  ~he s e n t e n c e  may 
a l t e r  the  t r u t h  v a l u e .  This  i s  the  case  i n  r e f e r e n t i a l l y  
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opaque contexts. It hss been pointed out by Kaplan/Davidson 

81 t h a t  c e r t a i n  update  commands such as (3) may be r e f e r e n t -  
i a l l y  opaque: 

(3) Change the teacher of CIS 234 to Dr. Smith. 

The difference between the attributive and the referent- 

ial uses, on the other hand, may be illustrated by the differ- 

ent replies (4a) end (4b), respectively, to query (4): 

(4) Is there a car parked under the big cherry tree? 

(4a) No. There is no cherry tree in the scene. 

(4b) Yes. But the tree you are referring to is an oak. 

In the referential mode of reference the hearer has an 

independent way of identifying the referent, usually through 

locating him in time and space. In this mode the description 

serves a dual function of referring and of describing. The 

referential mode is only likely to occur when interacting 

with a database consisting of visual objects displayed on a 

screen (as in the SRI and HAM-RPM projects). In the attribut- 

ive mode the description refers to whichever entity fulfills 

the specification at a particular index. The referential/ 

/attributive distinction is not to be explained as a scope 

a m b i g u i t y  ( c f r  the  r e / d e  d i t t o  readings) but  r a t h e r  both  
r e a d i n g s  should  r e c e i v e  the  same seman t i c  i n t e r p r e t a t i o n ,  the  
d i s t i n c t i o n  be ing  accou n t e d  f o r  on the  p ragmat ic  l e v e l  (see  

f u r t h e r ) .  
Of particular importance t o  natural language interaction 

in a system that ales at a high degree of "cooperativeness" 

is the distinction between the value-free and value-laden 

interpretation modes, from the point of view of the hearer. 

Consider the following alternative system replies (Sa) and 

(5h) to query (5). In (Sa) the definite description was 

value-laden, as is the standard practice, whereas the value- 

-free interpretation indicated by (Sb) seems to be more 

appropriate to the user's intentions: 
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( 5 )  U: Does the  head of  t he  CIS depar tment  e a r n  more 

t h e n  the  head of  the  P h i l o s o p h y  depa r tmen t?  

S: Yes 

U: Why? 

(5a) S: Because  Dr.  Jones  has  more dependen t s  t h a n  

Dr. Smith 

(Sb) S: Because computer  s c i e n c e  i s  b e t t e r  r emune ra t ed  

than  p h i l o s o p h y  • 

I n  o r d e r  to  r e t r i e v e  the  answer  the  e x t e n s i o n  o f  t he  

d e s c r i p t i o n  has t o  be de te rmined  i n  both  c a s e s  but  i n  (Sb) 

t he  i n g r e d i e n t s  o f  t he  d e s c r i p t i v e  e x p r e s s i o n  were r e t a i n e d  

for further processing. This raises such pragmatic issues as 

why a speake r  choose s  a p a r t i c u l a r  d e s c r i p t i o n  t o  r e f e r  t o  an 

e n t i t y  and what c l u e s  might  gu ide  the  h e a r e r  as  to  t he  i n -  

t ended  i n t e r p r e t a t i o n  s t r a t b g y .  

The t h i r d  p a r t  o f  t he  paper  g i v e s  an o u t l i n e  on how to  

i n t e r p r e t  t h e s e  modes i n  the  sys t em.  The approach t a k e n  i s  

t h a t  c e r t a i n  modes shou ld  be t r e a t e d  as p r a ~ a t i o  phencaema 

r a t h e r  than  as  s eman t i c  ones .  A t t h e  seman t i c  l e v e l  a l anguage  

p r o c e s s i n g  sys tem shou ld  produce a c o n t e x t - i n d e p e n d e n t  i n t e r -  

p r e t a t i o n  o f  what a s p e a k e r  means by an u t t e r a n c e .  The p r a g -  

m a t i c  l e v e l  d e a l s  w i t h  what the  s p e a k e r  I n t e n d s  the  h e a r e r  t o  

i m f e r  from h i s  u t t e r a n c e .  At the  seman t i c  l e v e l  o f  r e p r e s e n t a t -  

i o n  the  R u s s e l l i a n  t r u t h  c o n d i t i o n s  f o r  d e f i n i t e  r e f e r e n c e  a r e  

a p p l i e d ,  where a p p r o p r i a t e .  These d e t e r m i n e  the  " s e m a n t i c  

r e f e r e n t "  which i s  d e f i n e d  by the  c o n v e n t i o n s  o f  t he  l anguage ;  

t he  " s p e a k e r ' s  r e f e r e n t " ,  on the  o t h e r  hand, i s  the  o b j e c t  

which the  s p e a k e r  b e l i e v e s  f u l f i l l s  t he  c o n d i t i o n s  f o r  be ing  

the  semant i c  r e f e r e n t  ( see  Kripke  77 ) .  Th is  pape r  a t t e m p t s  t o  

s p e c i f y  the  n o t i o n  o f  " s p e a k e r ' s  r e f e r e n t "  i n  terms o f  r e f e r -  

ence as  a speech  a c t .  For  example,  a c o n d i t i o n  f o r  f e l i c i t o u s  

r e f e r e n c e  i n  t he  r e f e r e n t i a l  mode i s  t h a t  the  s p e a k e r  b e l i e v e s  

t h a t  the  r e f e r e n t  s a t i s f i e s  the  d e s c r i p t i o n  and a l s o  t h a t  he 
b e l i e v e s  the  h e a r e r  b e l i e v e s  In  t he  " J u s t i f i c a t i o n "  f o r  t he  

d e s c r i p t i o n  (c f~  C o h e n / P e r r a u l t  8 1 ) .  I t  w a l l  be shown t h a t  i n  
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c e r t a i n  c o n t e x t s  d e f i n i t e  r e f e r e n c e  i nvo lves  o the r  speech a c t s  
b e s i d e s  r e f ezT lng  such as in fo rming ,  d e s c r i b i n g ,  e x p l a ~ n i n g . . .  
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