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ABSTRACT 
The paper presents evidence t h a t speakers 

o f t e n at tempt t o get hearers t o i d e n t i f y r e f e r e n t s 
as a separate s tep in the speaker ' s p l a n . Many of 
the communicative ac ts performed in s e r v i c e o f such 
r e f e r e n t i d e n t i f i c a t i o n s teps can be analyzed by 
ex tend ing a p lan-based theory of communication f o r 
t a s k - o r i e n t e d d ia logues to inc lude an a c t i o n 
r e p r e s e n t i n g a h e a r e r ' s i d e n t i f y i n g the r e f e r e n t o f 
a d e s c r i p t i o n — an a c t i o n t h a t is reasoned about 
in speakers ' and h e a r e r s ' p l a n s . The phenomenon of 
address ing r e f e r e n t i d e n t i f i c a t i o n as a separate 
goa l i s shown to d i s t i n g u i s h telephone f rom 
t e l e t y p e t a s k - o r i e n t e d d ia logues and thus has 
i m p l i c a t i o n s f o r the des ign o f speech-understanding 
systems. 

I . INTRODUCTION 

A. Overview 
This paper i s the beg inn ing o f an e m p i r i c a l 

and computa t iona l e x p l o r a t i o n i n t o the pragmat ics 
o f re fe rence [ 8 , 9 , 1 5 ] , s p e c i f i c a l l y , i n t o 
speakers ' i n t e n t i o n s in u t t e r i n g d e s c r i p t i o n s . We 
s h a l l examine on ly the most c l e a r cu t cases — 
those in which the speaker in tends the hearer to 
p ick out a r e f e r e n t in the w o r l d . 

The paper presents evidence t h a t speakers 
o f t e n at tempt t o get hearers t o i d e n t i f y r e f e r e n t s 
as a separate s tep in the speaker ' s p l a n . Many of 
the communicative ac ts performed in s e r v i c e o f such 
r e f e r e n t i d e n t i f i c a t i o n s teps can be analyzed by 
ex tend ing a p lan-based theory o f communication f o r 
t a s k - o r i e n t e d d ia logues [4 , 5 , 12, 20 , 22] t o 
i nc l ude an a c t i o n r e p r e s e n t i n g a h e a r e r ' s 
i d e n t i f y i n g the r e f e r e n t of a d e s c r i p t i o n — an 
a c t i o n t h a t i s reasoned about i n speakers ' and 
hea re rs ' p l a n s . The phenomenon of address ing 
r e f e r e n t i d e n t i f i c a t i o n as a separate goa l is shown 
t o d i s t i n g u i s h te lephone f rom t e l e t y p e t a s k -
o r i e n t e d d ia logues and thus has i m p l i c a t i o n s f o r 
the des ign o f speech-unders tand ing systems. 

•Th i s research was suppor ted p r i m a r i l y by the 
N a t i o n a l I n s t i t u t e o f Educat ion under c o n t r a c t US-
N I E - C - 4 0 0 T 7 6 - 0 1 1 6 , and a l so in p a r t by the Defense 
Advanced Research P ro jec t s Agency under c o n t r a c t 
N000U-77-C-0378, moni tored by the O f f i o e of Naval 
Research. 

. Cohen 

and Newman 

B . i d e n t i f i c a t i o n 

Sear le [ 2 3 ] has c la imed t h a t the communicative 
ac t o f ( s i n g u l a r d e f i n i t e ) re fe renoe i nvo l ves 
u t t e r i n g an express ion D w i t h the i n t e n t i o n t h a t 
the hearer p i ck o u t , o r i d e n t i f y the r e f e r e n t o f 
D. From the pe rspec t i ve of a p lan-based t h e o r y , 
i d e n t i f y i n g a r e f e r e n t should be represented as an 
a c t i o n in the speake r ' s p l a n . As such, I t can be 
reasoned about j u s t as any o ther a c t . For example, 
j u s t as speakers can i n t e n d the means by which a 
hearer performs an a c t i o n , they may expect and 
i n t e n d f o r hearers to I d e n t i f y a r e f e r e n t by 
per fo rming some combinat ion of sensory and 
c o g n i t i v e " a c t i o n s " . A speaker u t t e r i n g the 
d e s c r i p t i o n " t he two s a l t y red ones" may be 
expec t i ng (and perhaps i n t e n d i n g ) f o r the hearer to 
coun t , l ook a t , and t a s t e va r i ous o b j e c t s . 
Speakers des ign t h e i r express ion D so t h a t hearers 
can use D as a " b l u e p r i n t " f o r the ac t i ons needed 
t o i d e n t i f y the r e f e r e n t ( i n the w o r l d ) . 

Many occurrences o f d e s c r i p t i o n s i n t a s k -
o r i e n t e d conversa t ions are not in tended to be used 
i n t h i s way. For example, i n d ia logues w i t h an 
i n f o r m a t i o n booth c l e r k i n a t r a i n s t a t i o n [ 1 , 1 3 ] , 
pat rons u t t e r i n g " t he 3:15 to Mont rea l? " are not 
i n t e n d i n g the c l e r k t o f i n d the t r a i n . I n s t e a d , as 
p a r t o f t h e i r p lan f o r board ing a t r a i n , pat rons 
are i n t e n d i n g the c l e r k to g iven them a co -
r e f e r r i n g noun phrase t h a t w i l l a l l o w t h e m t o 
i d e n t i f y the t r a i n . The a t t r i b u t i v e use o f 
d e f i n i t e d e s c r i p t i o n s [ 8 ] i s another case i n which 
the speaker has no i n t e n t i o n t h a t the hearer 
i d e n t i f y a r e f e r e n t . 

I d e n t i f i c a t i o n i s e s s e n t i a l l y a search 
p rocess , the a c t o f search ing f o r something t h a t 
s a t i s f i e s the d e s c r i p t i o n . We can approximate i t s 
d e f i n i t i o n w i t h the f o l l o w i n g : 

IDENTIFY(agt, D) (where D is a d e s c r i p t i o n ) 

p r e c o n d i t i o n : There is an o b j e c t x 
p e r c e p t u a l l y access ib le to ACT 
such t h a t x is the r e f e r e n t of D. 

e f f e c t : (IDENTIFIED-REF agt D) 
means: Some f u n c t i o n mapping the d e s c r i p 

t i o n D to some procedure t h a t when 
executed y i e l d s a (perhaps) " d i r e c t 
r e p r e s e n t a t i o n " o f the r e f e r e n t o f D . 
That procedure may w e l l incorporate 
the r e s u l t s o f p e r c e i v i n g the w o r l d . 



What la not c l e a r , of course , la Juat what AGT 
has to know about D to say he haa i d e n t i f i e d i t . * 
To g i v e a name to the s t a t e of knowledge one la in 
a f t e r hav ing i d e n t i f i e d the r e f e r e n t o f D , we w i l l 
use (IDENTIFIED-REF agt D ) . We s h a l l on ly cons ider 
the " b a s i c " case o f I d e n t i f i c a t i o n through 
p e r c e p t i o n . 

C. The problem areas 

There are ( a t l e a s t ) s i x problem areas t h a t 
need to be addressed. 

1. Is t he re evidence f o r an IDENTIFY a c t in 
speakers ' and h e a r e r ' s plans? 

2 . I f so , why i s i t planned? 

3. What advantages accrue f rom p o s i t i n g such 
ac t ions? Do they a l l o w us to develop a 
un i fo rm a n a l y s i s f o r what would o therwise 
be un re la ted phenomena? 

4. What s i g n a l s or communicates a speaker 'a 
i n t e n t i o n t h a t a hearer i d e n t i f y the 
r e f e r e n t o f a d e s c r i p t i o n ? 

5. When do speakers e x p l i c i t l y communicate 
the i n t e n t i o n t h a t t h e i r hearer i d e n t i f y 
a r e f e r e n t ? 

6. How is IDENTIFY de f i ned as an ac t? In 
what s i t u a t i o n s i s i t app rop r ia te? What 
changes o f " s t a t e " does i t e f f e c t ? By 
what means i s i t accomplished? 

Th is paper w i l l d iscuss problem areaa 1 , 3 , 
and 5 (and touch on problems 2 and 4) by p resen t i ng 
evidence f rom t a s k - o r i e n t e d d ia l oguea . We hope to 
show t h a t an IDENTIFY a c t , coupled w i t h a p l a n -
based theory o f speech ac ts w i l l p rov ide a bas is 
f o r ex tend ing our c u r r e n t a b i l i t y t o model task-
o r i e n t e d d i a l o g u e . 

I I . EVIDENCE FOR AN IDENTIFY ACT 

la the re evidence f o r an IDENTIFY ac t? The 
answer is a q u a l i f i e d " y e s " ( n a t u r a l l y ) . To the 
ex ten t t h a t p h i l o s o p h e r s , l i n g u i s t s , and A I 
researchers map a c t i o n verba and the o b j e c t s of 
impera t i ves onto u n d e r l y i n g " a c t a " , then we need 
one f o r IDENTIFY. Ut terances such as "No t i ce the 
two s ide o u t l e t s on the chamber", or " f i n d the 
rubber r i n g shaped l i k e a n 0 . " , which occur red i n 
the t r a n s c r i p t s , c l e a r l y i n d i c a t e t h a t the speaker 
i n tends the hearer to do someth ing. The term 
" r e q u e s t " l a b e l s any a c t i o n ( l i n g u i s t i c o r no t ) o f 
the speaker t h a t r e s u l t s in the h e a r e r ' s t h i n k i n g 
( f o r the " r i g h t " reasons [ 6 , 10, 20 , 23]) the 
speaker wants and i n tends h im/her to do a 
p a r t i c u l a r a c t i o n . E a r l i e r , we c la imed t h a t the 
speaker's p lan con ta ined an IDENTIFY a c t , to be 
performed by the hea re r , r e p r e s e n t i n g a physical 
search f o r an o b j e c t s a t i s f y i n g the d e s c r i p t i o n . 
Any a c t i o n of the speaker 'a t h a t communicates the 
i n t e n t i o n t h a t the hearer i d e n t i f y the r e f e r e n t o f 
a d e s c r i p t i o n w i l l be l a b e l l e d a request to 

•Use of a s tandard name or r i g i d des igna to r in 
the poss i b l e wor lds framework I m p l i e s AGT is so 
"acqua in ted " w i t h the r e f e r e n t of D t h a t he could 
not poss ib l y m i s i d e n t l f y i t . Tha t , however, i s too 
a t rong a c o n d i t i o n . U l t i m a t e l y , one would l i k e to 
r e l a t i v i z e i d e n t i f i c a t i o n t o a "pu rpose" . 

i d e n t i f y . By rega rd ing such u t te rances as 
r eques t s , we expect to reap the b e n e f i t s of 
t h e o r i e s and process models hav ing to do w i t h the 
gene ra t i on and unders tand ing of reques ts . To show 
some of these p o t e n t i a l b e n e f l t a , we s h a l l consider 
u t te rances t h a t oocurred i n our s tudy . 

D. The d i a l o g u e s 

The evidence used w i l l be t r a n s c r i p t f ragments 
o f t a s k - o r i e n t e d d ia l oguea . Fo l l ow ing the SRI 
t a s k - o r i e n t e d d ia logue paradigm [ 1 1 ] , 25 a d u l t 
u n i v e r s i t y s tudents ( " e x p e r t s " ) were v ideotaped as 
they i n s t r u c t e d o the r s tudents ( "nov i ces " ) i n 
assembl ing a toy water pump. Communication 
employed any one of f i v e communication modes: 
f a c e - t o - f a o e , te lephone , t e l e t y p e , aud io tape , and 
w r i t t e n ( o f . [ 1 9 ] ) . Part o f the purpose o f the 
s tudy was to i n v e s t i g a t e the c o n s t r a i n t s t h a t 
moda l i t y ( e . g . , t e l e t y p e ) impose on d iscourse 
s t r u c t u r e . I n a l l d i a l o g u e s , the novices cou ld 
manipu la te the p ieces , w h i l e the exper ts cou ld n o t . 
In the f a c e - t o - f a c e mode, the exper t cou ld see the 
n o v l o e ' s aasembly. I n a l l o ther modea, the exper t 
had h i s / h e r own se t of p ieces but cou ld not 
assemble them. 

Utteranoea in the d ia loguea were coded by two 
a s s i s t a n t a t r a i n e d by the au tho r . For a d i scuss ion 
o f the cod ing system, r e l i a b i l i t y s t a t i s t i c s , and 
p r e l i m i n a r y r e s u l t s see [ 7 ] . The coding a l lowed 
f o r the f o l l o w i n g speech ac ts (and many o t h e r s ) : 

o r eques t i ng p h y s i c a l ac t i ons 

o ques t i on i ng whether a p h y s i c a l a c t i o n was 
completed 

o i n f o r m i n g t h a t a p a r t i c u l a r phya l ca l 
a c t i o n was completed 

o reques t i ng t h a t the hearer I d e n t i f y the 
r e f e r e n t o f a d e s c r i p t i o n 

o ques t i on i ng whether i d e n t i f i c a t i o n was 
completed 

o i n f o r m i n g t h a t i d e n t i f i c a t i o n was 
completed 

E .THE goA l s t r u c t u r e o f t a s k - o r i e n t e d d ia loguea 
The f o l l o w i n g goa l a t r u c t u r e l a app rop r i a te to 

a l l modes of our d i a l ogues : For each aasembly 
g o a l - s t a t e ( e . g . , (CONNECT MAIN-TUBE AIR-CHAMBER)), 
the exper t haa the f o l l o w i n g goa la : 

1 . Se lec t an a c t i o n ach iev i ng t h a t goa l 
a t a t e . 

2 . Get the app ren t i ce to per form t h a t 
a c t i o n . 

3. Ensure success of the a c t i o n . 

Since we assume the exper ts are c r e a t i n g and 
execu t ing p l a n s , goa ls de r i ved f rom (2) lead to the 
e x p e r t ' a p lann ing and exeou t ing requests f o r 
assembly a c t i o n s . In f a c e - t o - f a o e mode, the 
exper ts achieve goa l (3 ) through v i s i o n . For 
telephone and t e l e t y p e d ia loguea , apprent t ices 
i n fo rm the exper t when act ions are completed. 
Occas iona l l y , when the app ren t i ce i s t a k i n g longer 
than expected (o r in f a c e - t o - f a c e d ia l ogues , when 
the a p p r e n t i c e ' a body- i s b l ook ing the e x p e r t ' s 
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view) exper ts ques t i on whether the requested a c t i o n 
has been completed. These speech a c t s , r e q u e s t i n g 
a c t i o n s , I n f o r m i n g t h a t a c t i o n s were completed, and 
q u e s t i o n i n g the comple t ion o f a c t i o n s w i l l be seen 
t o p e r t a i n a s w e l l t o the I d e n t i f i c a t i o n o f 
r e f e r e n t s . Before showing t h a t the o v e r a l l 
s t r u c t u r i n g is the same, we w i l l d iscuss the many 
ways requests get made and show t h a t those same 
ways a r i s e f o r i d e n t i f i c a t i o n . 

F. Reouaats to Identify 

In t h i s s e c t i o n , we present va r i ous types o f 
requests o c c u r r i n g in our d ia logues and a se t o f 
p a r a l l e l examples o f what we w i l l c a l l r eques t i ng 
i d e n t i f i c a t i o n . Requests f o r a c t i o n w i l l b e 
abbrev ia ted by "R(ACT)" , and requests f o r 
i d e n t i f i c a t i o n w i l l be l a b e l l e d as " R ( I D ) " . The 
moda l i t y o f communication i s i n d i c a t e d 
p a r e n t h e t i c a l l y . 

Direct Requests 

o " F i t the b lue cap over the tube e n d . " 
R(ACT) ( W r i t t e n ) 

o "No t i ce the two s i d e o u t l e t s on the 
chamber" R(ID) ( W r i t t e n ) 

I n d i r e c t Requests 

o "We want to cover the bottom one w i t h a 
l i t t l e b lue c o v e r . " R(ACT) (Telephone) 

o "The re ' s a l ong c y l i n d e r t h a t has a 
s l i g h t l y p u r p l i s h cast t o i t . " R(ID) 
(Telephone; 

o "Now you uh , you can p lace t h a t uh , the 
rod in th rough t h e , t h a t end o f the pump" 
R(ACT) ( f a c e - t o - f a c e ) 

o "- On the t a b l e is a s m a l l , s imple red 
p lug w i t h o u t a h o l e . " R(ID) ( W r i t t e n ) 

o " 2 . b lack f l e x i b l e r i n g (sk inny donut -
l i k e ) " R(ID) ( W r i t t e n ) 

o "do you see s m a l l / t h ree sma l l red 
p ieces?" R(ID) (Telephone) 

o "now you have two devices t h a t t h a t are 
c l e a r p l a s t i c " R(ID) ( te lephone) 

o "Now. the s m a l l e s t of the red p ieces?" 
R(ID) (Telephone) 

Many o f these examples are d iscussed in d e t a i l 
below. We have a l ready d iscussed d i r e c t requests 
t o I d e n t i f y s t a t e d as s i n g l e impera t i ves . 
I m p o r t a n t l y , these u t t e rances show t h a t the goa l o f 
i d e n t i f i c a t i o n can be achieved in a separate s t e p . 
Because o f the goa l s t r u c t u r e o f our t a s k - o r i e n t e d 
d i a l ogues , the success o f i d e n t i f i c a t i o n requests 
should be ques t ioned and r e p o r t e d Just l i k e 
requests f o r p h y s i c a l a c t s . We s h a l l r e t u r n to 
t h i s po i n t l a t e r . 

G. I n d i r e c t requests to i d e n t i f y 

Perhaps the most i n t e r e s t i n g aspect o f 
requests is t h a t they need not occur as 
i m p e r a t i v e s . I f the i n t e n t i o n s behind a n u t t e rance 
are t o b e i n f e r r e d f rom i t s f o rm , then i t i s 

p rob lemat ic t h a t u t te rances nomina l l y e x p r e s s i n g 
one i n t e n t i o n are o f t e n used to get the hearer to 
i n f e r another i n t e n t i o n . For example, u t t e r a n c e s 
beg inn ing w i t h "You can <act>" might l i t e r a l l y mean 
"You now have permiss ion to do <ac t>" — i . e . . are 
a c t u a l l y i n f o r m i n g the hearer o f someth ing. 
However, i n our s i t u a t i o n , suoh u t te rances are 
taken to mean "Do <ao t> " . C l e a r l y , not a l l 
s i t u a t i o n s in which one person g ives another 
permiss ion to do something a l l o w one to i n f e r the 
speaker wants the ac t to be done (now). (Consider 
"You can go on t h a t t r i p w i t h o u t me, i f you want 
t o . " ) 

For our t r a n s c r i p t s , t h i s problem o f i n f e r r i n g 
the r i g h t i n t e n t i o n occurs even more f r e q u e n t l y 
w i t h i d e n t i f i c a t i o n . Regarding the above examples, 
" t h e r e i s . . . " i s l i t e r a l l y a n i n f o r m i n g ac t 
about the s t a t e o f the w o r l d , as is "On the t a b l e 
is . . . " , and "Now you have two . • . " . The same 
u t te rances cou ld appear in o ther c i rcumstances and 
would not lead a l i s t e n e r / r e a d e r to i n f e r t h a t an 
o b j e c t was in tended to be i d e n t i f i e d . For example, 
as p a r t o f the s e t t i n g o f a mystery s t o r y , s i m i l a r 
s ta tements , whatever t h e i r f u n c t i o n , are obv ious ly 
not in tended to get the reader to search h i s / h e r 
pe rcep tua l w o r l d . Our t a s k , as a n a l y s t s , i s to 
uncover the c o n d i t i o n s under which hearers are to 
make such i n f e r e n c e s . P e r r a u l t and A l l e n [ 2 0 ] show 
how, by assuming hearers are t r y i n g to recognize 
speakers ' p l a n s , a speaker ' s o s t e n s i b l y i n f o r m i n g 
the hearer t h a t the p r e c o n d i t i o n to some ac t i s 
t r u e can be seen as r e q u e s t i n g the hearer to 
per form t h a t a c t , p rov ided i t i s shared knowledge 
t h a t the speaker would want the pr imary e f f e c t o f 
t h a t a c t . 

Assuming t h a t the p r e c o n d i t i o n to IDENTIFY is 
t h a t the re must e x i s t an o b j e c t p e r c e p t u a l l y 
access ib le to the hearer s a t i s f y i n g the 
d e s c r i p t i o n , t h e n , f o r u t te rances whose l o g i c a l 
form is EXISTS ( X ) : D(X) , P e r r a u l t and A l l e n ' s 
genera l method a p p l i e s . The method generates an 
IDENTIFY a c t as p a r t of the h e a r e r ' s model of the 
speaker ' s p l a n , p rov ided i t i s shared knowledge 
t h a t the speaker has some reason to want the 
d e s c r i p t i o n to be i d e n t i f i e d ( f o r example, t o 
enable the hearer to per form a p h y s i c a l a c t i o n ) . 
Thus, the p lan-based i n f e r e n c e t h a t someone may 
want the p r e c o n d i t i o n f o r an a c t to ho ld because 
they want to do t h a t ac t gene ra l i zes to IDENTIFY. 

Other evidence to s u b s t a n t i a t e the 
g e n e r a l i z a t i o n f rom r e q u e s t i n g p h y s i c a l ac ts t o 
r e q u e s t i n g IDENTIFY i s i n the area o f ques t i ons . 
Many researchers ( e . g . , Labov and Fanshel [ 1 6 ] ) 
have n o t i c e d t h a t some quest ions about whether an 
a c t (o r the f i n a l s t a t e o f an a c t ) has been 
accompl ished convey the speaker ' s i n t e n t i o n t h a t 
the hearer do t h a t ac t i f she has not a l ready done 
s o . Thus " I s the garbage ou t? " can be a request to 
take ou t the garbage, prov ided the speaker Is 
be l i eved t o want t h i s s t a t e o f a f f a i r s . P e r r a u l t 
and A l l e n ' s model extends e a s i l y to t h i s oase. 

The same phenomenon appears to occur w i t h "do 
you see s m a l l / t h r e e smal l red p ieces?" The hearer 
may not be l o o k i n g at the p ieces , (bu t at the 
camera, the f l o o r , or somewhere e l se ) and cou ld 
perhaps t r u t h f u l l y answer " n o " . Of course , the 
speaker in tended the hearer t o look f o r , i . e . , 
IDENTIFY, something descr ibed as " the sma l l red 
p i e c e . " 

Yet o ther phenomena t h a t appear s u s o e p t i b l e to 
the same t rea tment are c e r t a i n oases o f e l l i p t i c a l 
q u e s t i o n s , such as "Now, the sma l les t of the red 
p ieces?" The a c t i o n to be performed is no t 
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e x p l i c i t l y s t a t e d here and must be supp l i ed on the 
bas is of shared knowledge about the s i t u a t i o n — 
who can do/see what , what each t h i n k s the o the r 
b e l i e v e s , what i s expeoted, e t c . Such knowledge 
w i l l be needed to d i f f e r e n t i a t e the i n t e n t i o n s 
behind " t he 3:15 to M o n t r e a l ? " , where the 
d e s c r i p t i o n ' s i d e n t i f i c a t i o n i s not I n tended , f r o a 
those u n d e r l y i n g the above sentence, where the 
hearer i s in tended to f i n d the p i eoe . 

Accord ing to the t h e o r y , the speaker ' s 
i n t e n t i o n s conveyed by the e l l i p t i c a l ques t i on 
inc lude 1) the speaker ' s want ing to know whether 
some p rope r t y ho lds o f the r e f e r e n t o f the 
d e s c r i p t i o n ( 0 ) , and 2) the speaker ' s perhaps 
want ing t h a t p rope r t y t o ho ld . A l l e n [ 1 ] suggests 
t h a t p r o p e r t i e s t h a t need t o b e i n f e r r e d t o " f i l l 
i n " fragments come f rom shared e x p e c t a t i o n s . In 
our domain, i t i s shared knowledge t h a t the hearer 
w i l l p i ck up p ieces t h a t the exper t descr ibes 
( s ince both know i t i s a manual assembly t a s k ) . 
Given the e x p e c t a t i o n to p i ck up, the p rope r t y i n 
A l l e n ' s scheme t h a t must ho ld i s t h a t the hearer 
KNOWREF D (where KNOWREF is de f i ned as EXIST(X) [X 
= D] & H BELIEVE [X = D] ) , which is an exceeding ly 
s t r o n g way to say t h a t the hearer has i d e n t i f i e d 
the r e f e r e n t . Since t h i s i s the f i r s t r e fe rence t o 
the p iece i n q u e s t i o n , i t i s shared knowledge t h a t 
the hearer has not p r e v i o u s l y i d e n t i f i e d the 
r e f e r e n t of D. In the same way t h a t ques t i on i ng the 
comple t ion of an a c t i o n can convey a request f o r 
t h a t a c t i o n , q u e s t i o n i n g IDENTIFIED-REF can convey 
a request to IDENTIFY. No t i ce t h a t the e x p e c t a t i o n 
t h a t the d e s c r i p t i o n i s t o b e i d e n t i f i e d i s 
independent o f the s p e c i f i c e x p e c t a t i o n to PICK-UP; 
i t depends on ly on the expec ta t i on t h a t the hearer 
is to perform some a c t i o n on a p h y s l o a l l y present 
o b j e o t . For example, w h i l e a nuc lea r r e a c t o r -
scrubb ing robo t would expeot commands to per form 
a c t i o n ( a ; o n the i n t e r i o r o f the r e a o t o r , i t should 
not a t t r i b u t e PICK-UP as a speaker ' s i n t e n t i o n 
s o l e l y on hear ing " t h e r e ' s a g low ing r o d " . 

H. Evidence far IDENTIFY f r o a Hearer Responses 

Another k i n d o f evidence to support our c l a i m 
t h a t i d e n t i f i c a t i o n is a planned and recognized 
a c t i o n i s p a r t i c i p a n t s ' performance o f the same 
speech ac ts w i t h the same su r face forms in response 
to what we are c a l l i n g requests f o r i d e n t i f i c a t i o n 
as they do in responding to requests f o r a c t i o n . 
For example, in a te lephone d ia logue we found the 
f o l l o w i n g : 

a . A : "and a t t a c h the p ink t h i n g 
s o t h a t i t covers the 
ho le i n the m i d d l e . " 
REQUEST(A,B, MESH(B,VALYE2,TUBE-BASE)) 

b. B: "Got i t 
One way v a l v e . 
We're a l l s e t " 
INF0RM(B,A, COMPLETED(B, MESH( . . . ) ) ) 

o. A: "Ok, now 
there' A, black JteEiAg" 
REQUEST(A,B, IDENTIFY(B,"a black o-r ing")) 

d . B: "Got i t " 
INF0RM(B,A, COMPLETED(B,IDENTIFY(..))) 

Speaker B used "Got i t " f r e q u e n t l y f o r 
s i g n a l l i n g t h a t he was f i n i s h e d pe r fo rm ing a c t i o n s . 
I t would t h e r e f o r e be unreasonable to say t h a t " go t 
i t " i n ( c ) was suddenly intended l i t e r a l l y t o 
convey t h a t B was s imply in fo rming t h a t he was 

h o l d i n g the p i e c e . 

We have shown t h a t , j u s t l i k e requests f o r 
a c t i o n , requests f o r i d e n t i f i c a t i o n occur as 
separate s t e p s , come in the same fo rms, and provoke 
the same responses f r o a hea re rs . We have a l so 
suggested how e x i s t i n g computa t iona l models might 
be a p p l i e d to IDENTIFY and y i e l d a p p r o p r i a t e 
ana lyses . I t should be c l e a r t h a t by p o s i t i n g an 
IDENTIFY a c t , coupled w i t h a plan-based account of 
i n d i r e c t speech ac t i n t e r p r e t a t i o n , we s tand to 
g a i n a more u n i f i e d account o f apparen t l y s i m i l a r 
phenomena t h a t would o therwise be u n r e l a t e d . 

I I I . WHEN ARE SEPARATE REQUESTS TO IDENTIFY USED? 

Major ques t ions f o r computa t iona l models o f 
language p roduc t i on and comprehension become: 

o How and why should a system p lan separate 
requests f o r i d e n t i f i c a t i o n r a t h e r than 
s imply produce impera t i ves r eques t i ng 
assembly ac t ions? 

0 Under what c o n d i t i o n s w i l l systems be 
con f ron ted w i t h such u t te rances? 

I . Produc t ion 
The answer to the f i r s t ques t i on is suggested 

by the f o l l o w i n g fragment of a t e l e t y p e d i a l o g u e : 

1. B: "anyway, put the red p iece w i t h the 
s t range p r o j e c t i o n s LOOSELY i n t o the 
bottom hole on the main t ube . Ok?" 

2. A: "Which ho le the bottom one on the 
s i d e ? " 

3. B: " r i g h t put the 1/4 i nch l ong ' p o s t ' 
I n t o the l o o s e l y f i t t i n g h o l e . . . 

4. N: I d o n ' t understand what you mean 

5 . B : the red p i e c e , w i t h the f o u r t i n y 
p r o j e c t i o n s ? 

6 . N: OK 

7 . B : Just p lace i t l oose l y [ i n t o t h e ] 

8. N: [ done ] [B & N typed s imu l t aneous l y , 
caus ing g i b b e r i s h to appear on each 
screen] 

9. B: yes? 

10. N: yes 

1 1 . B : p lace i t l o o s e l y i n t o the ho le on the 
s i de o f the l a r g e t u b e . . . 

12. N: done 

13. B: very good. See the c l e a r elbow tube? 

14. N: Yes 

15. B: Place the l a r g e end over t h a t same 
p l a c e . 

16. N: ready 
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17* B: take the c l e a r dome and a t t a c h i t to 
the end o f the elbow J o i n t . . . 

18. N: us i ng the b lue at tachment p a r t ? 

19. B : r i g h t , i t ' s a l ready a t t a c h e d , so I 
d i d n ' t ment ion i t Now, put the red nozz le 
over the ho le in the dome." 

There are th ree s t r a t e g i e s o f i n s t r u c t i o n 
he re . F i r s t , d i r e c t requests f o r assembly a c t i o n s , 
i n the form o f impera t i ves , as i n l i n e ( 1 ) . 
Second, t he re are con jo ined d i r e c t r e q u e s t s , f o r 
p i c k i n g up f o l l o w e d by an assembly a c t i o n as in 
( 1 7 ) . F i n a l l y , B performs separate requests to 
i d e n t i f y , each f o l l o w e d by a request f o r an 
assembly a c t i o n as in (5 ) - (7) and (13) - ( 1 5 ) . 

What is impor tan t to n o t i c e here la t h a t B 
s h i f t s h i s s t r a t e g y ( i n a f a s h i o n t h a t resembles 
d r i v i n g a th ree-speed o a r ) . P r i o r t o t h i s 
f ragment , the conve rsa t i on had proceeded smooth ly , 
i n " h i gh g e a r " , so t o speak, w i t h B i n i t i a l l y 
" u p a h i f t i n g " f rom f i r s t a " t ake and assemble" 
request to s i x oonsecut lve assembly requests (one 
o f them i n d i r e c t ) , the l a s t o f which i s u t t e rance 1 
o f t h i s f ragment . 

In ( 2 ) - ( i i ) , we observe c l a r i f i c a t i o n d ia logue 
about a p r i o r noun phrase. Immediate ly a f t e r an 
apparent breakdown at ( 4 ) , B " d o w n s h i f t s " to 
ques t i on i ng the achievement o f h i s f i r s t subgoa l , 
i d e n t i f y i n g the red p i e c e . Once t h a t i s c o r r e c t e d , 
and a channel c o n t e n t i o n problem is s o l v e d , B s tays 
i n " low g e a r " , e x p l i c i t l y ensu r ing success o f h i s 
re fe rence ( i n ( 1 3 ) - ( 1 4 ) ) be fore r eques t i ng an 
assembly a c t i o n in ( 1 5 ) . A f t e r t h a t success, he 
" u p s h i f t s " to "second gear " — w i t h requests to 
p i ck -up and assemble in ( 1 7 ) . A f t e r be ing 
success fu l ye t a g a i n , B " u p s h i f t s " i n (19) to " h i gh 
g e a r " , aga in us ing a d l r e o t assembly reques t , and 
s tays I n " h i g h " f o r the r e s t o f the d ia logue ( s i x 
more r e q u e s t s ) . 

What cou ld e x p l a i n t h i s conve rsa t i on pa t te rn? 
A r e p r e s e n t a t i o n of the p lan f o r assembl ing shows 
c l e a r l y t h a t to i n s t a l l a p i e c e , one must be 
ho ld i ng i t ; t o ho ld i t , one must p i ck i t up; t o 
perform any a c t i o n on an o b j e c t , one must have 
i d e n t i f i e d t h a t o b j e c t . By r e q u e s t i n g an assembly 
a c t i o n ( "h i gh g e a r " ) , one r e q u i r e s the l i s t e n e r to 
make the remain ing i n f e r e n c e s . By reques t i ng the 
sequence take-and-aasemble ("second g e a r " ) , the 
speaker makes one of the i n fe rences h i m s e l f , but 
r equ i res the l i s t e n e r t o r e a l i z e t h a t 
i d e n t i f i c a t i o n o f the speaker ' s pa r t d e s c r i p t i o n i s 
needed. F i n a l l y , " low gear " i n v o l v e s the speaker ' s 
check ing the success of the component subgoa ls , 
which i nvo l ves d e s c r i p t i o n i d e n t i f i c a t i o n . 

I n summary, the s t r a t e g y s h i f t t o " low gear " 
occurs a f t e r a r e f e r e n t i a l miscommunlcatlon because 
i t a f f o r d s a more p rec i se m o n i t o r i n g o f the 
l i s t e n e r ' s achievement o f goa l s . * A t a s k - o r i e n t e d 
d ia logue system should have "d i a l ogue sense" enough 
to p lan u t te rances t a i l o r e d to the u s e r ' s problem. 

J. Language Comprehension — Speech vs. Teletype 

Our second ques t ion is "Under what c o n d i t i o n s 
j w i l l systems be con f ron ted w i t h such u t te rances and 

•The use of separate u t te rances f o r 
i d e n t i f i c a t i o n has a l so been observed independently 
by Ochs, S c h i e f f e l l n , and P r a t t [ 1 8 ] f o r p a r e n t -
c h i l d d i s c o u r s e . 

speech a c t s ? " We have observed t h a t 
REQUEST(IDENTIFY) and QUESTION(IDENTIFIED-REF) 
occur f r e q u e n t l y in te lephone communication and 
q u i t e I n f r e q u e n t l y i n t e l e t y p e communicat ion. The 
magnitude d i f f e r e n c e s i n our t r a n s c r i p t s are q u i t e 
s t r i k i n g . For example, the on ly examples o f e i t h e r 
speech ac t o c c u r r i n g i n f i v e t e l e t y p e d ia logues are 
the two above — where the speaker is c o n c e n t r a t i n g 
on i d e n t i f i c a t i o n because of (we suspect ) p r i o r 
r e f e r e n t i a l misoommunicat ion. By way of c o n t r a s t , 
these speeoh ac ts are p r e v a l e n t , i f no t 
predominant , i n a l l f i v e te lephone d i a l ogues . The 
t o t a l number o f ins tances o f these speeoh ac t types 
ranges f rom a low of seven to a h igh of 25 (mean = 
15.7) per d i a l o g u e . 

I V . CONCLUDING REMARKS 

We have J u s t i f i e d the need f o r a planned 
IDENTIFY a c t i o n w i t h evidence f rom human d ia l ogues . 
By i nco rpo ra t i ng an IDENTIFY ac t i n t o a plan-based 
theory o f speech a c t s , the r e s u l t i n g theory can 
e x p l a i n r e g u l a r i t i e s o f d ia logue f o r which I t was 
not des igned. I n p a r t i c u l a r i t accounts f o r 
speakers ' r e q u e s t i n g t h a t hearers i d e n t i f y the 
r e f e r e n t s o f d e s c r i p t i o n s , f o r t h e i r q u e s t i o n i n g 
the success o f r e f e r e n t i d e n t i f i c a t i o n , and f o r 
hea re rs ' r e p o r t s of t h a t success. We have 
suggested how computa t iona l methods o u r r e n t l y be ing 
used to " reason o u t " the oonveyed f o r c e of a c lass 
o f i n d i r e c t requests f o r a c t i o n can be a p p l i e d 
s u c c e s s f u l l y to a c l ass o f (what we w i l l c a l l ) 
i n d i r e c t requests f o r i d e n t i f i c a t i o n . 

Ana lys i s o f t e l e t y p e and te lephone 
i n t e r a c t i o n s shows a marked d i f f e r e n c e across modes 
i n the use o f e x p l i c i t requests f o r i d e n t i f i c a t i o n . 
Thus, speech unders tand ing systems may have to be 
prepared f o r language use t h a t depar ts q u i t e 
d r a m a t i c a l l y f rom t h a t addressed to te le type-based 
systems. We specu la te t h a t the more competent the 
speech-understanding system i s , the more i t w i l l 
r ece i ve such r e q u e s t s . We expect these f i n d i n g s to 
a lso have r a m i f i c a t i o n s f o r the des ign o f t a s k -
o r i e n t e d d ia logue systems [ 2 1 , 3 ] , f o r d i s t r i b u t e d 
a r t i f i c i a l i n t e l l i g e n c e systems [ 1 4 ] , and f o r 
models o f language gene ra t i on [ 2 , 1 7 ] . 

There are obv ious l y many unsolved problems 
rega rd ing i d e n t i f i c a t i o n . We do not know how to 
d e f i n e such an a c t , how to c o n s t r u c t d e s c r i p t i o n s 
to ensure i t s success nor how i t becomes a g o a l . 
Never the less , in t h i s paper, we hope to have shown 
the necess i t y and u t i l i t y o f cons ide r i ng 
i d e n t i f i c a t i o n in a model o f n a t u r a l language 
process ing f o r t a s k - o r i e n t e d d i a l ogue . However our 
data are to be e x p l a i n e d , we expect i d e n t i f i c a t i o n 
t o p lay p a r t . 
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