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Th is  panel was asked to  c o n s i d e r  how v a r i o u s  "p rob lem 

c o n t e x t s "  ( e . g . ,  c o o p e r a t i v e l y  assembl ing a pump, o r  
S o c r a t i c a l l y  teach ing  law) i n f l u e n c e  the use o f  language. 
As a s t a r t i n g  p o i n t ,  I sha l l  regard the problem c o n t e x t  
as e s t a b l i s h i n g  a se t  o f  e x p e c t a t i o n s  and assumpt ions 
about  the shared b e l i e f s ,  goa l s ,  and s o c i a l  r o les  o f  
those p a r t i c i p a n t s .  Jus t  how people  n e g o t i a t e  t h a t  they 
are in a g i ven  problem c o n t e x t  and what they know about  
those c o n t e x t s  are i n t e r e s t i n g  q u e s t i o n s ,  bu t  no t  ones I 
sha l l  address here .  Rather ,  I sha l l  o u t l i n e  a t heo ry  o f  
language use t h a t  is s e n s i t i v e  ¢o those b e l i e f s ,  g o a l s ,  
and e x p e c t a t i o n s .  

The theory  is being a p p l i e d  to c h a r a c t e r i z e  ac tua l  
d ia logues  o c c u r r i n g  in the F a m i l i a r  t a s k - o r l e n t e d  s l t -  
u a t i o n  ~O.1, in which an e x p e r t  i n s t r u c t s  a nov ice  Co do 
someth ing,  in our  case to assemble a toy water  pump. In 
such c i r cums tances ,  the d i a l o g u e  p a r t i c i p a n t s  can be 
viewed as pe r fo rm ing  speech ac ts  p lanned,  p r l m a r l ] y ,  to 
ach ieve  goa ls  se t  by the task .  Other  c o n t e x t s  undoubted-  
ly  emphasize the i ns t r umen ta l  uses o f  language ( e . g . , ~ )  
bu t  those problem c o n t e x t s  w i l l  no t  be cons ide red  here .  
The a p p l i c a t i o n  o f  a model o f  speech ac t  use to ac tua l  
d i a l ogue  s t resses  the need For sources o f  ev idence  to 
s u b s t a n t i a t e  p r e d i c t i o n s .  The purpose o f  t h i s  paper is 
to p o i n t  to one such source - -  s p e a k e r - r e f e r e n c e  ~9 ] -  

The n a t u r a l  cand ida te  f o r  a t heo ry  o f  i n s t r umen ta l  use 
o f  speech ac ts  is an account  o f  r a t i o n a l  a c t i o n  ~ - -  
what is t y p i c a l l y  termed " p l a n n i n g " .  However, c o n t r a r y  
to the assumpt ion o f  most p lann ing  systems, we are i n -  
t e r e s t e d  in the p l ann ing  o f  ( u s u a l l y )  c o o p e r a t i v e  agents 
who a t tempt  to recogn ize  and f a c i l i t a t e  the p lans o f  
t h e i r  p a r t n e r s  ~ , h , 5 , ] 6 , 2 0 ] .  Such h e l p f u l  behav io r  is 
independent o f  the use o f  language,  bu t  is the source o f  
much conversational coherence. 

A p lan based t heo ry  o f  speech ac ts  s p e c i f i e s  t ha t  p lan  
r e c o g n i t i o n  is the bas is  f o r  i n f e r r i n g  the i l l o c u C i o n a r y  
f o r c e ( s )  o f  an u t t e r a n c e .  The goal o f  such a t heo ry  is 
to f o r m a l i z e  the se t  o f  p o s s i b l e  p lans u n d e r l y i n g  the use 
o f  p a r t i c u l a r  speech ac ts  Co ach ieve  a g i ven  se t  o f  goa l s .  
In l i g h t  o f  the independent  m o t i v a t i o n  f o r  p lan  g e n e r a t i o n  
and r e c o g n i t i o n ,  such a Formalism should t r e a t  commun- 
i c a t i v e  and non-communlca t lve  ac ts  u n i f o r m l y ,  by s t a t i n g  
the communicat ive na tu re  o f  an i l l o c u t l o n a r y  ac t  as p a r t  
o f  chat  a c t ' s  d e f i n i t i o n .  A reason ing system, be i t  
human o r  computer ,  would then no t  have to employ spec ia l  
knowledge about communicat ive a c t s ;  i t  would s imp ly  a t -  
tempt Co ach ieve  o r  recogn ize  goa l s .  

The components o f  speech ac t  p ]ann lng  and r e c o g n i t i o n  
systems deve loped so f a r  i n c l u d e :  a Formal language f o r  
d e s c r i b i n g  mental s t a t e s  and s t a t e s  o f  the phys i ca l  and 
s o c i a l  w o r l d s ,  o p e r a t o r s  f o r  d e s c r i b i n g  changes o f  s t a t e ,  
a s s o c i a t i o n s  o f  u t t e r a n c e  f e a t u r e s  ( e . g . ,  mood) w i t h  ce r -  
t a l n  o p e r a t o r s ,  and a se t  o f  p lan  c o n s t r u c t i o n  and re -  
c o g n i t i o n  i n f e r e n c e s .  I l l o c u t i o n a r ' y  ac ts  are de f i ned  as 
o p e r a t o r s  t ha t  p r i m a r i l y  a f f e c t  the mental s t a t e s  o f  
speakers and hearers  L 3 , 8 , 1 3 , I 7 J .  

To be more s p e c i f i c ,  in the most f u l l y  deve loped a t -  
tempt a t  such a t h e o r y ,  Pe r rau l c  and A l l e n  ~ show how 
p lan r e c o g n i t i o n  can " reason o u t "  a c lass  o f  i n d i r e c t  
speech ac ts .  B r i e f l y ,  they d e f i n e  " s u r f a c e  =' speech ac t  
o p e r a t o r s ,  which depend on an u t t e r a n c e ' s  mood, and op-  
e r a t o r s  For i l l o c u t i o n a r y  ac ts  such as r e q u e s t i n g .  Plan 
r e c o g n i t i o n  i n v o l v e s  in fe rences  o f  the form " t h e  agent  
in tended to per fo rm a c t i o n  X because he in tended to ach- 
ieve i t s  e f f e c t  in o rde r  to enable him to do some o t h e r  
a c t i o n  Y". Such i n fe rences  are a p p l i e d  to su r face  speech 
ac t  ope ra to r s  ( c h a r a c t e r i z i n g ,  f o r  i n s tance ,  " I s  the s a l t  
near you?" )  to y i e l d  i i l o c u t i o n a r y  o p e r a t o r s  such as 
* For t h i s  b r i e f  paper ,  I sha l l  have Co c u r t a i l  d i s c u s s i o n  
o f  the p l a n n i n g / p l a n  r e c o g n i t i o n  l i t e r a t u r e .  

requests to pass the sal t .  
The remainder of this paper attempts to i l l us t ra te  the 

kinds of predictlons made by the theory,.and the use of 
anaphora to support one such predict ion." Consider the 
following dialogue fragment (transmitted over teletype) 
in the water pump context described ear l ie r :  

Expert: l ) .  '~e need a clear bent tube For the bottom 
hole." 

Novice: 2). "OK, i t ' s  done." 
Expert: 3). "OK, now, star t  pumping" 

The example is constructed to i l l us t ra te  my point, but i t  
does not " fee l "  a r t i f i c i a l .  Experiments we are conducting 
show analogous phenomena in telephone and teletype modes. 

The theory predicts two inference paths For utterance 
I - -  "helpful" and "intended". In the Former case, the 
novice observes the surface-lnform speech act indicated 
by a declarative utterance, and interprets i t  simply as 
an inform act that communicates a jo in t  need. Then, be- 
cause the novice is helpful, she continues to recognize 
the plan behind the expert's utterance and attempts to 
further i t  by performing the action of putting the spout 
over the hole. The novice, therefore, is acting on her 
own, evaluating the reasonableness of the plan inferred 
for the expert using private beliefs about the expert's 
bel iefs and intentions. Al ternat ively,  she could infer 
that the expert intended for i t  to be mutually believed 
that he intended her to put on the tube. Thus, the novice 
would be acting because she thinks the expert intended 
for her ¢o do so. Later, she could summarize the expert's 
utterance and intentions as a request ~7]. Perrault and 
Alien supply heuristics that would predlct-~" the preferred 
inference route to be the "intended" path since i t  is 
mutually believed that putting the tube on is the relev- 
ant a c t ,  and h i s  i n t e n d i n g  t h a t  she pe r fo rm pump- re la ted  
ac ts  is an expec ted  goal  in t h i s  problem c o n t e x t .  To use 
P e r r a u l t  and A l i e n ' s  model For a n a l y z i n g  c o n v e r s a t i o n ,  
such p r e d i c t i o n s  must be v a l i d a t e d  a g a i n s t  ev idence  o f  
the n o v i c e ' s  i n t e r p r e t a t i o n  o f  the e x p e r t ' s  i n t e n t .  
Signalling Interpretation of Intent 

For t h i s  problem c o n t e x t  and communicat ion m o d a l i t y ,  
the nov ice  and e x p e r t  shared knowledge t ha t  the e x o e r t  
w i l l  a t t emp t  to get  the nov i ce  to ach ieve  each subgoal 
o f  the p h y s i c a l  t ask ,  and the nov i ce  must i n d i c a t e  suc- 
cess fu l  comp le t ion  o f  those sub tasks .  However, not  a l l  
communicat ive ac ts  a c h i e v i n g  the goal o f  i n d i c a t i n g  suc- 
cess fu l  comp le t i on  p r o v i d e  ev idence  o f  the n o v i c e ' s  i n -  
t e r p r e t a t i o n  o f  i n t e n t .  For i n s t a n c e ,  the nov lce  might  
say " I ' v e  pu t  the bent  tube on"  s imp ly  to keep the e x p e r t  
in formed o f  the s i t u a t l o n .  Such an i n f o r m a t i v e  ac t  cou ld  
a r i s e  i f  the problem c o n t e x t  and p r i o r  c o n v e r s a t i o n  d ld  
not  make the s a l i e n c e  o f  p u t t i n g  the tube on m u t u a l l y  
known. To supp ly  ev idence  o f  the n o v i c e ' s  i n t e r p r e t a t i o n  
of intent, her response must pragmatically presuppose 
that interpretat ion. 

In our example, the novice has used " i t "  to refer to 
the action she has performed. I t  has been proposed that 
def in i te and pronomlnal/pro-verbal reference requires 
mutual bel ief  chat the object in question_ --is in Focus 
O0,,s] and sat isf ies the " d e s c r i p t , o n ' l  t6,l  . Assuming 
that the,_inferring of mutually believed goals places them 
in focusU~ , the shared knowledge needed to refer using 
" i t "  is supplied by only one of the above interpretations 
-- the one summarizable as an indirect request. 
Robinson ~!~ has identi f ied this problem of reference 

to  a c t i o n s  and has implemented a system to r eso l ve  them. 
In chls paper ,  I s t r e s s  the impor tance o f  t h a t  work to 
t h e o r i e s  o f  speech ac t  use. 
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Other s igna ls  o f  the i n t e r p r e t a t i o n  o f  i n ten t  need to 
be i d e n t i f i e d  to exp la in  how the expe r t i s  "OK, now s t a r t  
pumping" communicates that  he th inks she has i n t e r -  
preted him c o r r e c t l y  - -  mutual s i g n a l l i n g  o f  in ten t  
and i t s  i n t e r p r e t a t i o n  is cent ra l  to conversat iona l  
Success. 

A formal theory that  could capture the b e l i e f ,  in -  
t en t i on ,  and focus cond i t ions  f o r  speaker - re ference is 
thus c l e a r l y  needed to va l i da te  models o f  speech act use. 
A plan-based theory might accomodate such an ana lys is  v ia  
a decomposit ion o f  cu r ren t l y  p r i m i t i v e  sur face speech 
acts to include reference acts [2,18J.  By planning r e f -  
erence acts to f a c i l i t a t e  the hearers '  plans (o f .  ~43),  
a system could perhaps a lso  answer quest ions coopera- 
t i v e l y  wi thout  reso r t i ng  to Gricean maxims or  "room 
theo r i es "  [19.~. 

I have given a bare bones o u t l i n e  o f  how a descr ip -  
t ion  o f  speaker - re ference can ser~e as a source of  em- 
p i r i c a l  support to a theory o f  speech acts.  However, 
much more research must take place to f l esh  out the 
t heo re t i ca l  connect ions. I have a lso  d e l i b e r a t e l y  av- 
oided problems o f  computation here,  but hope the panel 
w i l l  discuss these issues, e s p e c i a l l y  the u t i l i t y  o f  
computat ional mode is to ethnographers o f  conversa t ion .  
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