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Our' goal is the development and a p p l i c a t i o n of 
var ious techniques f o r generat ing approximate r e 
sponses to data base quer ies . An "approximate r e 
sponse" is a response o ther than a d i r e c t answer to 
the quest ion . Approximate responses are f requen t l y 
r e fe r red to by l i n g u i s t s as " i n d i r e c t answers" or 
" r e p l i e s " ( e . g . in BS76). What is approximate is 
not so much the response as the r e l a t i o n s h i p be
tween the response and the i n i t i a l query. Our ap
proach is to regard an i n t e r a c t i o n between a user 
and a data base as a d iscourse, having the 
p roper t ies and cons t ra in t s normal ly associated w i t h 
human d i a l o g . (Conversat ional Postulates of Grice 
(G67) are examples of such c o n s t r a i n t s . ) Many of 
the conventions of human d ia l og can be implemented 
through approximate responses which, f o r ins tance, 
1) a i d a user in fo rmu la t ing a su i t ab le a l t e r n a t i v e 
query when the prec ise response to the i n i t i a l 
query would be un in te res t i ng or use less; 2) in form 
a user about the s t ruc tu re or content of the data 
base when the user is un fam i l i a r w i t h i t s com
p l e x i t i e s ; and 3) summarize at an appropr ia te l e v e l , 
e l im ina t i ng unnecessary d e t a i l . 

Natura l language (NL) query systems are of 
bene f i t to users who are only p a r t i a l l y f a m i l i a r 
w i t h the s t r uc tu re and/or content o f the under
l y i n g data base. Such "na ive" users are t y p i c a l l y 
hampered by t h e i r lack of knowledge in fo rmu la t ing 
a query which w i l l r e t r i e v e the. desi red i n fo rma t ion . 
We be l ieve t h a t NL can do more than simply provide 
the user w i t h a convenient , h i g h e r - l e v e l r e 
placement f o r a formal ized query syntax. NL 
questions f requen t l y embed in fo rmat ion about the 
user 's understanding o f the s t r uc tu re o f the data . 
This in fo rmat ion can be exp lo i t ed to in form and 
guide the user in the use of the data base. 

Of p a r t i c u l a r i n t e r e s t to us is the key r o l e 
t ha t shared knowledge between conversants plays in 
the e f fec t iveness of human d i a l o g . As observed in 
(CH75), d i a l og tends to proceed w i t h statements 
which o f f e r a s p e c i f i c piece of 'new' in fo rmat ion 
to the conversat ion which is d i f f e r e n t i a t e d from 
in fo rmat ion considered as ' g i v e n ' or a l ready known 
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to the o ther p a r t y . Breaches o f t h i s 'Given-New 
Cont rac t ' can p o i n t to the need f o r a d d i t i o n a l 
background in fo rmat ion to be suppl ied in order f o r 
communication to be e f f e c t i v e . We be l ieve tha t 
t h i s observat ion can be e f f e c t i v e l y u t i l i z e d w i t h 
in the context of quer ies to a data base system. 
Our approach here is to pay spec ia l a t t e n t i o n to 
the ' g i v e n ' i n fo rmat ion contained in the user ' s 
quest ions i n the form o f p resuppos i t ions . I f 
these t u r n out to be f a l s e , we i n t e r p r e t t h i s as a 
s i gna l t h a t the user misunderstands some aspect of 
the data base's s t r u c t u r e or content and is in 
need of a d d i t i o n a l c l a r i f i c a t i o n . An approximate 
response e x p l i c i t l y c o n t r a d i c t i n g the f a i l e d 
presuppos i t ion and perhaps suggesting an a l t e r n a 
t i v e i s app rop r ia te , a s i t i s i n human d i a l o g . 
Such a response serves to co r rec t the users 
mis impressions and prov ide suggestions f o r a l t e r 
n a t i v e s , hope fu l l y re levan t and use fu l ones. 

A presuppos i t ion of a sentence S can be 
broadly def ined as any asse r t i on tha t must be t r u e 
in order f o r S to be meaningfu l . In the case of 
quest ions, the presuppos i t ion must be t r ue f o r a 
d i r e c t answer to be meaningfu l . 

Presupposit ions come in many forms. There 
are presupposi t ions which are p r i m a r i l y syn tac t i c 
(JW77). Others deal w i t h imp l ied r e s t r i c t i o n s on 
the s i z e , or a c la im about the completeness of the 
answer set (BS76). Of p a r t i c u l a r i n t e r e s t in a 
data base context are those presupposi t ions of an 
NL quest ion which are imp l ied by a corresponding 
formal query to a given data-base s t r u c t u r e . We 
have observed t h a t each stage in the execut ion of 
a formal query, except f o r the f i n a l one, has an 
i n t e r p r e t a t i o n as a presuppos i t ion of the NL 
quest ion . I f a p a r t i c u l a r stage o f execut ion r e 
tu rns a n u l l s e t , the corresponding presupposi t ion 
has f a i l e d and can be e x p l i c i t l y con t rad i c ted , 
r a the r than r e t u r n i n g an obv ious ly uninformat ive 
o r mis leading n u l l response. 

Consider the query 
"WHICH LINGUISTICS MAJORS GOT A GRADE OF B OR 
BETTER IN CS500?" 
Assuming a su i t ab le s t ruc tu re f o r the data 

(see Figure one) , a corresponding 
formal query might perform the f o l l o w i n g oper
a t i o n s : 1) Find the set of students and r e s t r i c t 
i t to l i n g u i s t i c s majors ; 2 ) Find the set o f 
courses and r e s t r i c t i t to CS500; 3) Find the 
c lass l i s t (set o f students) associated w i t h the 
r e s u l t of 2; M) R e s t r i c t the c lass l i s t of 3 to 
those w i t h grades ^ B; and 5) In te rsec t 4 w i t h 1 
to produce the response. An empty set at each 
stage could be used to produce the f o l l ow ing ap
proximate responses con t rad i c t i ng the f a i l e d 
presupposi t ions: 1) There are no l i n g u i s t i c s 
majors ; 2) There is no course "CS500"; 3) No 
students were en ro l l ed in CS500; and 4) No students 
received a grade of B or b e t t e r in CS500. A 
f a i l u r e i n the f i n a l stage leads to the d i r e c t 
answer NONE. I t is worth no t ing t h a t d i f f e r e n t 
data s t ruc tures w i l l revea l d i f f e r e n t presuppo
s i t i o n s . For ins tance, a d i f f e r e n t data base 
might produce the response "No l i n g u i s t i c s majors 
took CS500." 
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A n o t h e r t y p e o f a p p r o x i m a t e r e s p o n s e d e a l s 
w i t h t h e g e n e r a t i o n o f a r e s p o n s e t o a s u b s t i t u t e 
q u e r y . F o r i n s t a n c e , " I s Venus t h e f o u r t h p l a n e t ? " 
may b e r e s p o n d e d t o b y " N o , i t i s t h e second 
p l a n e t . " ( s e e (L77 ) f o r s i m i l a r e x a m p l e s ) . A d e 
t e r m i n a t i o n o f t h e f o c u s and t o p i c o f t h e q u e s t i o n 
can b e used t o g e n e r a t e a n a p p r o p r i a t e a l t e r n a t i v e , 
a s opposed t o ( s a y ) " N o , Mars i s t h e f o u r t h 
p l a n e t . " S y n t a c t i c and c o n t e x t u a l cues a r e 
u n d e r i n v e s t i g a t i o n t o d e t e r m i n e t h e t o p i c and 
f o c u s i n t h e f a c e o f p a r t i a l i n f o r m a t i o n . C a r e f u l 
c o n s t r u c t i o n o f t h e f o r m a l q u e r y can p r o v i d e a 
r e l e v a n t p i e c e o f a l t e r n a t i v e i n f o r m a t i o n f o r f r e e 
b y s e l e c t i n g t h e most a p p r o p r i a t e access p a t h t o 
t h e d e s i r e d i n f o r m a t i o n . 

A n i m p o r t a n t c o n v e n t i o n o f human c o n v e r s a t i o n 
i s t h a t n o p a r t i c i p a n t m o n o p o l i z e t h e d i s c o u r s e , 
s o t h a t c o n t r o l can b e s h a r e d . One i m p l i c a t i o n o f 
t h i s i s t h a t a l l r esponses g i v e n i n a c o n v e r 
s a t i o n a l mode must be s h o r t . Thus where t h e sys tem 
w o u l d o t h e r w i s e r e s p o n d w i t h a l e n g t h y l i s t , w e 
w o u l d p r e f e r t o b e a b l e t o r e t u r n a n o n - e n u m e r a -
t i v e , o r " i n t e n s i o n a l " response". L e n g t h y r e s p o n s e 
s e t s c o u l d be summar i zed , o r d e f i n e d by a c h a r a c 
t e r i s t i c o r a t t r i b u t e . Fo r i n s t a n c e , t h e q u e s t i o n 
"Wh ich employees engage i n p r o f i t s h a r i n g ? " may b e 
answered b y l i s t i n g t h e e x t e n s i o n o f a s e t 
c o n t a i n i n g ( p e r h a p s ) 10 ,000 names, o r b y t h e i n 
t e n s i o n a l r e s p o n s e " A l l v i c e - p r e s i d e n t s . " The 
summary m i g h t b e computed f r o m t h e d a t a o r i n f e r e d 
f r o m t h e d a t a base schema, and can be used to 
a v o i d unnecessa ry and d i s t r a c t i n g d e t a i l . I n 
t h e s e c a s e s , t h e r esponse may i m p l i c i t l y i n c o r p o 
r a t e t h e r e s t r i c t i o n s o f t h e q u e s t i o n . Fo r 
i n s t a n c e , a r e s p o n s e t o "Which s t u d e n t s were i n 
v i t e d t o t h e p a r t y ? " o f "The g i r l s l i v i n g i n 
West P h i l a d e l p h i a . " c l e a r l y i m p l i e s t h a t o n l y 
t h o s e g i r l s who a r e s t u d e n t s were i n v i t e d (KH 7 3 ) . 

a n s w e r s , w h i c h i n h i b i t e d b r o w s i n g and q u e r y 
f o r m u l a t i o n , A p p r o x i m a t e r e s p o n s e s , a s t h e y a r e 
used i n human d i a l o g , can s i g n i f i c a n t l y i n c r e a s e 
t h e u s e f u l n e s s and c o n v e n i e n c e o f d a t a base q u e r y 
s y s t e m s . 
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C o n v e r s a t i o n s a l s o a l l o w h y p o t h e t i c a l 
q u e s t i o n s , o r q u e s t i o n s a b o u t t h e s t r u c t u r e o f t h e 
w o r l d ( i n o u r c a s e , t h e d a t a b a s e ) . Q u e s t i o n s 
such as "Can s u p e r v i s o r s p r o f i t s h a r e ? " may be 
answered a f f i r m a t i v e l y b y t h e c o n t e n t s o f t h e 
d a t a base ( f i n d i n g a n i n s t a n c e ) , o r n e g a t i v e l y b y 
n o t i n g t h a t t h e d a t a base s t r u c t u r e p r e c l u d e s 
such a p o s s i b i l i t y . I f n e i t h e r o f t h e s e a l t e r n a 
t i v e s a r e s u c c e s s f u l , a n a p p r o x i m a t e r esponse o f 
" m a y b e " , o r " I d o n ' t know" may b e r e t u r n e d , ( s i n c e 
many c o n s t r a i n t s to t h e d a t a base may be imposed 
b y t h e l o g i c o f t h e u p d a t i n g programs o r o r g a n i 
z a t i o n a l p r o c e d u r e s ) . 

F i n a l l y , c o n v e r s a t i o n s a d m i t answers o f a 
s t a t i s t i c a l l y a p p r o x i m a t e n a t u r e . "What p e r 
c e n t a g e o f w e l f a r e r e c i p i e n t s a r e s i n g l e m o t h e r s ? " 
may be s u f f i c i e n t l y answered by "Abou t 80%". 
T h i s c o n c e p t i s o f use i n t h e e x e c u t i o n o f 
q u e r i e s o n v e r y l a r g e d a t a b a s e s , when p r e c i s e 
r e s p o n s e s a r e b o t h unnecessa ry and e x p e n s i v e . I f 
t h e u s e r i s w i l l i n g t o a c c e p t a n a p p r o x i m a t e 
r e s p o n s e w h i c h i s w i t h i n a g i v e n c o n f i d e n c e l e v e l , 
t h i s can f r e q u e n t l y b e computed f o r a f r a c t i o n 
o f t h e c o s t o f a c o m p l e t e o n e . 

E x i s t i n g d a t a base sys tems c o u l d b e d e s c r i b e d 
a s " s t o n e w a l l i n g " , g i v i n g o n l y l i m i t e d , p r e c i s e 

I n t h e r e l a t i o n a l f o r m a l i s m : 

STUDENTS(STUDENTS,MAJ0R) 
OFFERINGS*(COURSES,SEQUENCER) 
ENROLLMENTS (SEQUENCED , STUDENT# ,GRADE) 

F i g u r e 1 

* NOTE: SEQUENCE# u n i q u e l y i d e n t i f i e s a n o f f e r i n g 
o f a c o u r s e . 
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