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Introduction 

One of the central concerns of a theory of 
pra~atics is to explain what actions language users 
per fo rm by making u t t e r a n c e s .  Th is  concern i s  a lso  
r e l e v a n t  to  the  d e s i g n e r s  o f  c o n v e r s a t i o n a l  language 
unde rs tand ing  systems,  e s p e c i a l l y  those  i n tended  to  
coope ra te  w i t h  a user  in the  e x e c u t i o n  o f  some t ask  
( e . g . ,  t he  Computer C o n s u l t a n t  t ask  d iscussed  in  Walker 
[1978]). 

All actions have effects on the world, and may have 
preconditions which must obtain for them to be 
successfully executed. For actions whose execution 
causes the generation of linguistic utterances (or 
s~eeqh acts), the preconditions may include the 
speaker/wrlter holding certain beliefs about the world, 
and hav ing  certain intentions as to how it should change 
([Austin, 1962], [Searle, 1969]). 

In Cohen [1978]  and Cohen and Perrault [1979 ]  i t  is 
suggested that speech acts a• be defined in the context 
of a plannln~ s~stam (e.g., STRIPS of Fikes and Nllsson 
[1971]) i.e., as a class of parameterlzed procedures 
called operators, whose execution can modify the world. 
Each operator is labelled with formulas stating its 
preconditions and effects. 

The major problem of a theory of speech acts is 
relating the form of utterances to the acts which are 
performed by uttering them. Several syntactic devices 
can be used to indicate the speech act being performed: 
the most obvious are explicit performative verbs, mood, 
and i n t o n a t i o n .  But no comb ina t ion  o f  these  p r o v i d e s  a 
clear, single-valued function from form to illocutionary 
force. For example, (1.a)-(1.e) and even (1.f) can be 
requests to pass the salt. 

1.a)  I want you to  pass the  s a l t .  
1.b)  Do you have t he  s a l t ?  
1 .c)  Is  the  s a l t  near you? 
1.d)  I want the  s a l t .  
1.e) Can you pass the  s a l t ?  
1 . f )  John asked me to  ask you to  pass the  s a l t .  

Furthermore, all these utterances can also be intended 
literally in some contexts. For example,  a pa ren t  
l e a v i n g  a c h i l d  a t  the  t r a i n  s t a t i o n  may ask "Do you 
know when the  t r a i n  l eaves? "  e x p e c t i n g  a yes /no  answer 
as a c o n f i r m a t i o n .  

• This research was supported in part by the National 
Research Counc i l  o f  Canada under Opera t i ng  Grant A9285. 

ee Unless otherwise i n d i c a t e d ,  we take "speech act" to 
be synon~nnous with "illocutionary act." 

The object of this paper is to discuss, at an 
intuitive level, an extension to the work in Cohen 
[1978] to account for indirect speech acts. Because of 
space constraints, we will need to depend explicitly on 
the intuitive meanings of various terms such as p l a n ,  
a c t i o n ,  b e l i e v e ,  and g o a l .  Those i n t e r e s t e d  in a more 
r i g o r o u s  p r e s e n t a t i o n  shou ld  see [ A l l e n ,  1979] o r  
[Perrault and Allen, forthcoming]. The solution 
proposed here is based on the following slmple and 
independently motivated hypotheses: 

(2.a) Language users  are r a t i o n a l  agents  and thus  
speech ac ts  are p u r p o s e f u l .  In p a r t i c u l a r ,  t hey  
are a means by which one agent  can a l t e r  the  
b e l i e f s  and goa ls  o f  a n o t h e r .  

( 2 . b )  R a t i o n a l  agen ts  a re  f r e q u e n t l y  capab le  o f  
i d e n t i f y i n g  a c t i o n s  be ing per formed by o t h e r s  
and goa ls  being sough t .  An e s s e n t i a l  p a r t  o f  
h e l p f u l  b e h a v i o r  i s  t he  adop t i on  by one agent  o f  
a goa l  o f  a n o t h e r ,  f o l l o w e d  by an a t t emp t  to  
ach ieve  i t .  For example,  f o r  a s t o r e  c l e r k  to  
r e p l y  "How many do you want?"  to  a customer who 
has asked "Where are the  s teaks? e,  the  c l e r k  
must have i n f e r r e d  t h a t  t he  customer wants 
s t eaks ,  and then he must have dec ided to  ge t  
them himself. This might have occurred even if 
the clerk knew that the custamer had intended to 
get the steaks himself. Cooperative behavior 
must be accounted for independently of speech 
acts, for it often occurs without the use of 
language. 

(2.c) In  order for a speaker to successfully perform a 
speech act, he must i n t e n d  that the hearer 
r ecogn i ze  h i s  i n t e n t i o n  t o  ach ieve  c e r t a i n  
( p e r l o c u t i o n a r y )  e f f e c t s ,  and must b e l i e v e  i t  i s  
l i k e l y  t h a t  the  hea re r  w i l l  be ab le  t o  do so.  
This i s  the  f o u n d a t i o n  the  account  o f  
i l l o o u t i o n a r y  acts proposed by Strawson [ 196q ]  
and Sear le  [ 1 9 6 9 ] ,  based on Gr i ce  [ 1 9 5 7 ] .  

( 2 . d )  Language users  know t h a t  o t h e r s  a re  capab le  o f  
a c h i e v i n g  g o a l s ,  o f  r e c o g n i z i n g  a c t i o n s ,  and o f  
c o o p e r a t i v e  b e h a v i o r .  Fu r the rmore ,  t h e y  know 
that others know they know, etc. Thus, a 
speaker  may i n t e n d  no t  o n l y  t h a t  h i s  a c t i o n s  be 
recogn ized  bu t  a lso  t h a t  h i s  goa l s  be i n / e r r e d ,  
and t h a t  t he  heare r  be c o o p e r a t i v e .  

(2.e) Thus a speaker  can per fo rm one speech ac t  A by  
pe r f o rm ing  ano the r  speech ac t  B i f  he i n t e n d s  
t h a t  t he  hea re r  r e c o g n i z e  no t  o n l y  t h a t  B was 
per formed bu t  a l so  t h a t  t h rough  c o o p e r a t i v e  
b e h a v i o r  by the  h e a r e r ,  i n tended  by the  speake r ,  
the  e f f e c t s  o f  A should  be ach ieved .  
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Th__~e Speech Act Model 

In the s p i r i t  o f  Sear le  [1975 ] ;  Gordon and L a k o f f  
[1975] ,  and Horgan [1978] .  we propose an account o f  
speech ac ts  w i th  the f o l l o w i n g  c o n s t i t u e n t s :  

( ] . a )  For each language user S. a model o f  the b e l i e f s  
and p lans o f  o t h e r  language users  A wi th  which 
s/he is  coenun i ca t i ng .  I nc l ud ing  a model o f  A 's  
model o f  S 's  b e l i e f s  and p lans ,  e t c ,  

(3 .b )  Two sets  o f  o p e r a t o r s  f o r  speech ac t s :  a se t  o f  
su r face  l e v e l  o p e r a t o r s  which are r e a l i z e d  by 
utterances having specific syntactic and 
semantic features (e.g.. mood), and a set of 
l l l o c u t i o n a r y  l e v e l  o p e r a t o r s  whlch are 
performed by p e r f o m i n g  su r face  l e v e l  ones.  The 
t l l o c u t i o n a r y  ac ts  model the i n t e n t  o f  the 
speaker  Independent o f  the form o f  the 
u t t e r a n c e .  

(3 .c )  A se t  o f  p l a u s i b l e  I n fe rence  r u l e s  w i th  which 
language users construct and reco~nlze plans. 
It Is convenient to view the rules as either 
simple or augmented: A couple of examples of 
simple plan recognition rules are: 

fAction-Effect Znference] 

"If agent S believes that agent A wants to 
do a c t i o n  ACT then it is p l a u s i b l e  t h a t  3 
b e l i e v e s  t h a t  A wants to  ach ieve  the  
effects o f  ACT." 

[Know-Positive Znferenoe]  

"Zf S believes A wants to know whether a 
proposition P is true. then it is plausible 
that S believes that A wants to achieve P." 

Of course, given the conditions in the second 
inference above. S might also infer that A ham a 
goal of achieving not P. This is another 
possible inference. Which applies in a given 
setting is detemlned by the rating heuristics 
(see 3.d below). 

Simple r u l e s  can be augmented by adding the  
c o n d i t i o n  t h a t  the r ecogn i ze r  b e l i e v e s  t h a t  the 
o t h e r  agent in tended him to  p e r f o m  the 
i n f e r e n c e .  An example o f  an augmented 
r e c o g n i t i o n  r u l e  i s :  

" I f  S b e l i e v e s  t h a t  A wants S t o  re.=ognize 
A 's  i n t e n t i o n  t o  do A C T .  then i t  i s  
plausible t h a t  S believes t h a t  A wants S to 
recogn ize  A ' s  i n t e n t i o n  t o  ach ieve  the 
e f f e c t s  o f  ACT." 

N o t i c e  that the augmented rule is ob ta ined  
by intrc~uclng "S believes A wants" In the 
antecedent  and consequent o f  the s imple  r u l e .  
and by i n t e r p r e t i n g  "S recogn izes  A 's  i n t e n t i o n "  
as "S comes to  b e l i e v e  t h a t  A wants . "  Theme 
rules can be constructed from the simple ones by 
assuming that language users share a model of 

the c o n s t r u c t i o n  and r e c o g n i t i o n  processes.  

(3 .d )  A se t  o f  h e u r i s t i c s  to  gu ide plan r e c o g n i t i o n  by 
r a t i n g  the p l a u s i b i l i t y  o f  the outcomes. One o f  
the heuristics iS: "Decrease the plausibility 
o f  an outcome in which an agent Is  be l i eved  to  
be execu t ing  an a c t i o n  whose e f f e c t s  he a l r e a d y  
b e l i e v e s  to  be t r u e . "  Sor ip l~ -der i ved  
e x p e c t a t i o n s  a lso  p rov i de  s ~ e  o f  the c o n t r o l  o f  
the r e c o g n i t i o n  process.  

(3 .e )  A set o f  heuristics t o  identify the obstacles in 
the recognized plan. These are the goals that 
the speaker cannot e a s i l y  ach ieve  w i t h o u t  
ass i s t ance .  I f  we assume t h a t  the hea re r  i s  
coopera t i ng  w i th  the speaker ,  t h e  heare r  w i l l  
u s u a l l y  a t tempt  to  he lp  ach ieve  these goa ls  in  
his response. 

With these c o n s t i t u e n t s ,  we have a model o f  h e l p f u l  
behav io r :  an agent S hears  an u t t e r a n c e  from some o t h e r  
agent A. and then I d e n t i f i e s  the  su r face  speech ac t .  
From t h i s .  S a p p l i e s  the i n f e r e n c e  r u l e s  to  r e c o n s t r u c t  
A 's  p lan t h a t  produced the u t t e r a n c e .  S can then 
examine t h i s  p lan f o r  obs tan les  and g i v e  s h e l p f u l  
response based on them. However, some o f  the i n f e r e n c e  
r u l e s  may have been augmented by the r e c o g n i t i o n  o f  
i n t e n t i o n  c o n d i t i o n .  Thus. some obs tac l es  may have been 
in tended to  be communicated by the speaker .  These 
s p e c i f y  whet t l l o o u t i o n a r y  ac t  the speaker  per fo rmed.  

an Example 

Th is  may become c l e a r e r  i f  we cons ide r  an example.  
Consider  the p lan t h a t  must b e  deduced In o r d e r  to  
answer ( 4 . e )  w i th  ( . . b ) :  

(~ .a )  A: Do you know when the Windsor t r a i n  leaves? 

(4 .b )  S: Yes, a t  3 : 1 5 .  

The sea l  deduced from the l i t e r a l  I n t e r p r e t a t i o n  i s  t h a t  

( 4 . o )  A wants to  know whether S knows the  d e p a r t u r e  
time. 

From t h i s  g o a l .  3 may i n f e r  t h a t  A in  f a c t  wants (4 .d )  
by the Know-Pos i t i ve  Znference:  

( . . d )  A wants S t o  know the d e p a r t u r e  t ime 

from which S may i n f e r  t h a t  

( q .e )  A wants $ t o  in fo rm A o t  the d e p a r t u r e  t ime 

by the p r e c o n d i t i o n - a c t i o n  I n f e r e n c e  (no t  shown). S can 
then i n f e r ,  us ing the a c t i o n - e f f e c t  i n f e r e n c e ,  t h a t  

( 4 . f )  A wants to  know the depa r t u re  t ime.  

S ' S  r e s p o n s e  ( ~ . b )  i n d i c a t e s  t h a t  ha b e l i e v e d  t h a t  b o t h  
(~ .c )  and ( 4 . f )  were o b s t a c l e s  t h a t  S cou ld  overcome In 
t h i s  response.  

However. a sentence such as ( 4 . a )  cou ld  o f t e n  be 
u t t e r e d  in  a c o n t e x t  where the l i t e r a l  goa l  i s  not  an 
obstacle. For instance. A might already know that $ 
knows the departure time. Met still utter (4.a). Xn 
such cases. A's goals are the same as If ha had uttered 
the request 

(4.g) When does the Windsor train leave? 

Hence (~.a) is often referred to as an indirect request. 

Thus we have desc r ibed  two d i f f e r e n t  
i n t e r p r e t a t i o n s  o f  ( q . a ) :  

a) A sa id  ( q . a )  mere ly  expec t i ng  a yes/no answer, 
bu t  $ answered w l th  the e x t r a  i n f o r m a t i o n  in  
o rde r  to  be h e l p f u l ;  

b) A sa id  ( 4 . a )  I n tend ing  t h a t  S deduce h i s  p lan 
and r e a l i z e  t h a t  A r e a l l y  wants to  ~now the 
depa r t u re  t ime.  
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Theoretically, these are very different: (a) describes 
a yes/no question, while (b) describes an (indirect) 
request for the departure time. But the distinction is 
also IMpor tant  for practical reasons. For instance, 
assume S is not able to tell A the departure time for 
some reason. With interpretation (a), S can simply 
answer the question, whereas with interpretation (b), S 
is obliged to glve a reason for not answering with the 
departure time. 

The distinction between these two cases is simply 
that in the latter, S believes that A intended S to make 
the in fe rences  above and deduce the goal  ( q , f ) .  Thus 
the in fe rences  app l ied  above were a c t u a l l y  augmented 
i n fe rences  as descr ibed p r e v i o u s l y .  In the former 
interpretation, S does not b e l i e v e  A intended S to  make 
the i n f e rences ,  but  d id  anyway in order  to be h e l p f u l .  

Concludln~ Remarks 

This speech act model was implemented as part of a 
program which plays the role of a clerk at a train 
station information booth [Allen, 1979]. The main 
results are the following: 

(5 .a )  

(5 .b)  

It accounts for a wide class of indirect forms 
of requests, assertions, and questions, 
including the examples in (I). This includes 
idiomatic forms such as (1 .a)  and non-idlomatlc 
ones such as ( 1 . f ) .  I t  does so using on ly  a few 
independent ly  necessary mechanisms. 

It maintains a distinction between t l l o c u t t o n a r y  
and p e r l o c u t i o n a r y  ac ts .  In p a r t i c u l a r ,  i t  
accounts f o r  how a g iven response by one 
p a r t i c i p a n t  B to an u t te rance  by A may be the 
r e s u l t  o f  d i f f e r e n t  chains o f  i n fe rences  made by 
B: e i t h e r  B be l ieved  the response g iven was 
intended by A, o r  8 be l ieved  tha t  the response 
was h e l p f u l  ( i . e . ,  non- in tended) .  I t  a lso  shows 
some ways in  which the conve rsa t i ona l  con tex t  
can favo r  some i n t e r p r e t a t i o n s  over o the rs .  

The main objective of our work is to simplify the 
syntactic and semantic components as much as possible by 
restricting their domain to literal meanings. The 
i n d i r e c t  meanings are then handled at  the plan l e v e l .  

There remain severa l  open problems In a theory  o f  
speech acts which we be l i eve  to be l a r g e l y  independent 
o f  the issue o f  i n d i r e c t i o n ,  no tab ly  i d e n t i f y i n g  the 
features of a text which determine literal t l l o c u t l o n a r y  
force, as well as constructing representations adequate 
to express the relation between several lllocutionary 
fo rce  i n d i c a t o r s  which may be present  in  one s e n t e n c e  
(see [ L a k o f f ,  197q] and [Morgan, 1973]) .  
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