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Abstract 

l lhis paper analyzes p r inc ip l e s  o r  hunan 
cowersa t ion  based on the  conversational g o a l s  o f  
t he  par t ic ipants .  Several conversational r u l e s  
a r e  proposed that seem c r u c i a l  t o  the process o f  
i n t e rp re t ing  and generat ing conversations.  These 
r u l e s ,  a s  ' -11 a s  o the r  aspec ts  o f  t h e  
conversation process,  a r e  embodied i n  MICS, a 
compaer program t h a t  genera tes  one s i d e  o f  a 
conversa t ion .  The process model underlying MICS, 
and some i l l u s t r a t i v e  output , a r e  presented , 

f )hBonnula~ing r u l e s  about human cower  sa t i a n s  . - 
This paper i s  a n  empirical  approach t o  

understanding the processes t h a t  underlie hmaa 
conversations. Since the  t a s k  of  codifying a l l  
the knowledge required for modeling hunan 
dimour SQ: is monumental, we confine our approach 
t o  formulating r u l e s  about the  conversational. 
i n t e n t  o f  ut terances  i n  the course o f  a d i a log .  
This approach l e a d s  us t o  invest  Lgate the e f f e c t s  
o f  shared assumptions and knowledge between the 
speakers t h e  soc ia l  and interpersonal  r e l a t i o n s  
o f  the speakers,  and t h e  inferences  t h a t  must be  
made by  both speakers i n  a conversa t im.  We take 
a d i f f e r e n t  approach t o  analyzing conversations 
than o ther  research e f f o r t s ,  such a s  those 
adopting the speech-acts paradigm (Mann e t  a l  
[ 19771 ) or invest-.gating task-specific d i a l o g s  
( ~ r o s z  [1977]), i n  the  hope t h a t  our new 
perspect ive w i l l  shed some l i g h t  on otherwise 
obscure or neglected a s p e c t s  of  htman d iscourse .  

Consider the following conversation fragmenc 
b e t e e n  B i l l  and John, two col lege s tuden t s  
sharing an apartment: 

1) JOHN: Hi, wnac s new, B i l l ?  
BILL: I ' m  going t o  v i s i t  my folks  tonight  

We can analyze B i l l ' s  -4erance in  conversat ion 
Fragment (1)  i n  terms o f  i t s  immediata meaning, 
t h a t  is ,  a represen ta t ion  of  B i l l ' s  ut??erance i n  
Conceptual Dependent y o r  some other  meaning 
represen ta t ion .  This, howver ,  i 8  a v e r y  
incomplete ana lys i s  o f  what B i l l  sa id .  Why d id  
B i l l  say t ha t  he was v i s i t i n g  h$s folks? B i l l  
could just  aa e a s i l y  have sa id ,  " I ' m  going t o  
brush my t e e t h  tonight  ." This ut terance,  however, 
doesn t answer John's question; brushing one's  
t e e t h  i s  not "something new". Therefore, we could 
propose aseather simple conversational ru l e :  

RULFd: If a question i s  asked i n  the course o f  
a conversat ion,  t h e  otfier par t ic ipant  
should answer t h i s  quest ion. 

Rule 1, h o e v e r ,  i s  a l i t t l e  too naive.  
Suppose B i l l ' s  answer was? "There a r e  a 'few more 
microns of dust  on t he  windowsill than the l a s t  
time you asked m e  t h a t  questionv" This i s  indeed 

"something new", but we would t h i n k  o f  B i l l  as a 
wise guy f o r  answering the quest ion P i t e r a l l y  
ra ther  than addressing *t John " m u s t  have 
meanti'. What d i d  Jahn r ea l lymean?  J o h n m w t  
have been looklng for  something out o f  t h e  
ordinary and o f  some i n t r i n s i c  importance. lcet ue 
propose a new rule t o  h c o r p o r a t e  t h i s  p r inc ip l e :  

RULE 2: I n + t h e  formulation o f  an answer, t h e  
speaker should address  the  t rue  s i g n i f i -  
cance o f  t h e  ques t ion ,  not jus t  i ts  
l i t e r  a1  meaning. 

%a t  i s  t h e  t rue  s igg l f i cance  o f  a q m t i o n ?  
In Conversation FragmeAt (1 1 ,  B i l l  might have 
answred :  '"I'he 3-par t ic le  angular momentm o f  
+3/2 was confirmed today." John, a l i t e r a t u r e  
major who does no t  h d e r s t a n d  Physics, may not  be 
incl ined t o  continue the conversation.  Therefore,  
c ill' a answer i s  not  what was ca l l ed  f o r ,  un less  
B i l l  i n t e n t i o n a l l y  wanted to  end the conversat ion,  
This example suggests t h a t  B i l l  missed something 
i n  e s t ab l i sh ing  the t r u e  s ign i f icance  o f  John's 
quest ion '  John d i d ,  indeed, e x p l i c i t l y  a s k  t o  
hear something new; i m p l i c i t l y  he meant some thing 
important and out of  t h e  ordinary.  The J -pa r t i c l e  
3nswer conforms t o  these requirements,  but it i s  
s t i l l  an inappropria te  response. Therefore,  t h e  
t rue s ign i f i cance  o f  John's answer must include 
John's oanversat ional  goa l .  m y  did John a sk  
"What's new"? The answer is, obviously. t o  s t a r t  
a conversat ion with B i l l .  B i l l ,  being aware o f  
t h i s  conversat ional  goal .  needs t o  choose an 
answer t h a t  a t tempts  t o  in i t t -a te  conversation.  
That i s  B i l l  should choo'se a topic  o f  
convermtfan  t h a t  John can t a l k  about and that 
John be in te res ted  in .  Coqversational Rule 
(3)  sunmarizes t h i s  d iscussion:  

RULE 3: In introdticing a new top ic  of  conversa- 
tion, the  t o p i h h o u l d  be chosen so t h a t  
both speakers have some knowledge and 
int ,erest  i n  i t s  d iscuss ion .  

The process a f understanding t he 
:onversational b p o r t  o f  an  u t te rance  may be  
:onceptually diytded i n t o  two  primary 
oubprocesses: 1) determine the conversat ional  
goal of t he  u t te rance ,  and 2 )  e s t a b l i s h  t h e  r e a l ,  
o f t en  i m p l i c i t ,  meaning of the  ut terance.  k h n e r t  
I19771 analyzes t he  process of  e s m b l i s h i n g  the 
r e a l  meaning o f  questions.  Our ana lys l s  focuses 
on the conversational goals € the  p a r t i c i p a n t s  
and the e s t ab l i shmwt  o f  a shared knowledge base 
betweerh! the pa r t i c ipan t s .  It is t h i s  shared 
c u l t u r a l ,  persona l ,  and fac tua l  knowledge t h a t  the 
conversational p a r t i c i p a n t s  l eave  imp l i c i t  i n  each 
communication. To i l l u s t r a t e  t h i s  f a c t ,  consider 
Caper sat i ona l  Fragment ( 2  ) : 

2)  JOHN: IX, want t o  go out and t r y  th15 &ar  
a t  Monument Square? 

BILL: I 'm  going to  v i s i t  my fo lks  ton ight  

Real s ign i f i cance  o f   ill' s utterance: 
i )  No, I do not want t o  go to  the  Monunent 

Square bar . 
l i )  My season for n o t  wanting t o  go i s  t h a t  

'I made a previous commitment, and I =an- 
not be i n  tbm pl,a&es a t  once ton ight .  



iii) The previous commitment! i s  a v i s i t  t o  
my f o l k s r  

iv )  I a* t e l l i q  you &bout the reason why 
1 cannot 80 d r i n k b g  with you r a t h e r  
than j u s t  saylrtg "no" because f do  not 
want you t o  get angry a t  me. 

v)  I may a l s o  wish t o  s h i f t  t h e  top ic  of  
conversat ion t o  a d i scuss ion  about my 
family. 

B i l l  knows t h a t  John will i n t e r p r e t  h i s  
answer so as t o  conclurte its real s ign i f i cance ;  
otherwise B i l l  wuld have chosen t o  e x p l i c i t l y  
state the  r e a l  s ign i f i cance .  How does  B i l l  know 
t h a t  John w i l l  understand him c o r r e c t l y ?  Clea r ly  
B i l l  and John must share  some common sense 
knowledqe such as: 

a)  A person cannot be i n  two places a t  6 ice. 
b) Previous commitments should be honored. 
c )  If  X's i r w l t g t i o n  or  s ~ g e a t d o n  is turned 

down by Y without apparent  reason,  then X 
i s  l i k e l y  t o  g e t  upset  a t  Y, 

d )  I f  a person in t roduces  a new top ic  in a 
conversat ion,  he may want t o  discuss t h e  
Current top ic  f u r t h e r .  

Both B i l l  and John are akare  tha t  t h e y  share  a 
common c u l t u r a l  knowledge base.  This knowledge i s  
v e r y  c r u c i a l  i n  determining what i s  sa id  i n  t h e  
conversat ion.  B i l l  m u s t  have considered ( i J  
through ( i v j  before deciding t h a t  i a  was 
s u f f i c i e n t  t o  say o n l y  ( i i i ) .  How d i d  B i l l  decide 
t o  say only ( i i i ) ?  He m u s t  have concluded t h a t  
John muld i n f e r  ( i ) ,  ( i i )  and ( i v )  without 
d i f f i c u l t y .  Thus, B i l l  mew about John's genera l  
knowledge because o f  t h e i r  common c d l t u r a l  
background and t h e i r  personal r e l a t i o n .  B i l l  used 
this knowledge t o  decide  what t o  say i n  the  
conveqsation. 

In the course o f  a conversar$on, people make 
assunpt ions  about each o t h e r ' s  k n d e d g e .  It i s  
sometimes e a s i e r  t o  see  what these  conversa t ional  
assumptions when t h e y  t u r n  out  t o  be 
i n c o r r e c t ,  a s  i n  the  following example: 

3 )  PETE: How a r e  you g d n g  t o  vo te  on 
& o w s i t i o n  13? 

MARY: On what? 

PETE: You know, t h e  Droperty tax l i m i t a t i o n  

MARY: Oh yean. I ' m  not r eg i s t e red  t o  vo te .  
Which way were you t ry ing  t o  convince 
me to Vote? 

PETE: was hoping you would he lp  me make 
up m y  mind. 

MARY: A c t m I I y ,  I don't  g i v e  a damn about 
p o l i t i c s .  

At t h e  beginning of  t h e  conversat ion Pete a s s m e d  
that Mary knew yhat Proposi-tion 13 w a s ,  that she 
was able to v o t e ,  t h a t  she m u l d  v o t e ,  and t h a t  
she had a l ready decided how t o  vo te  on Proposit ion 
13. Al l  o f  t h e m  assumptions turned out toA be 
i n c o r r e c t ,  and the  course o f  t h e  comrCrsatiori 
turned t o t a r d s  c l a r i f y i n g  the  i n c o r r e c t  

assunptiona.  '$his example i s  an i n s t a n c e o f  a 
mora-general rule o f  c o w e r  sa t ion :  

RULB 4 I f  a p r t i c i @ n t :  i n  a coweramt ian  
d i scovers  thaO h i s  a s s m p t  i o n s  about 
tihe shared knowlege betwen the t w o  
speakers  i s  i n c o r r e c t ,  then  he w l l l  
s t e e r  the  conversa t ion  t o  
1) e s t a b l i s h  a common knowledge base on 

a s p e c i f i c  t o p i c ,  o r  
2 )  discover what t h e i r  shared knowledge 

i s  i n  g e n e r a l ,  o r  
3) s h i f t  t he  conversaf ional  topic t o  

some matter where a common knowledge 
base i s  more- l i k e l y  t o  e x i s t ,  o r  

4 )  end the  conversat ion.  

The a s s m p t  i o n s  discussed thus f a r  have been 
o f  a Factual na tu re ,  but a s s m p t i o n s  a r e  a l s o  made 
about t h e  conversa t ional  i n t e n t  of  the  
p a r t i c i p a n t s  and about t h e i r  i n t e r e s t  i n  the  
conversa t ional  t o p i c .  b r y  inferred Pete's 
c o m e r  s a t i o n a l  i n t e n t  i n c o r r e c t 1  y: He a s  e-ekCna 
adv ice ,  not t rf ing t o  lobby f o r  o r  a g a i n s t  
Proposi t ion  13. Pete started t h e  e n t i r e  
conversat ion Qn t h e  mong top ic  by assuning t h a t  
Mary was inte&ested i n  p o l i t i c s  o r  taxes .  A 
conversat ion about a top ic  tha t  one of  t h e  
pa r t i c ipa t l t s  f i n d s  un in te res t ing  w i l l  u sua l ly  
d i g r e s s  t o  o ther  t o p i c s  o r  f i z z l e  out  a s  t h e  
uninteres ted  p a r t y  vo lun tee r s  nu new i n f o m a t i o n ,  
f i n d s  an excuse t o  do something e l s e ,  o r  s t a t e s  
o u t r i g h t  t h a t  t h e  conversat ion is borifig ( a s  was 
t h e  case i n  our  example) 

Erroneous assumptions about conversa t ional  
i n t e n t  lead t o  misunderstandings because each 
speaker w i l l  address  the perceived i n t e n t  o f  t h e  
o the r  speaker's u t t e rance .  It i s ,  t h e r e f o r e ,  
imperat ive t o  c o r r e c t l y  i n f e r  the o t h e r  speaker's 
conversa t ional  i n t e n t i o n s  i n  o r d e r  for  t h e  
conversat ion to  proceed n a t u r a l l y .  The type 
misunderstanding t h a t  o f t e n  r e s u l t s  from 
i n c o r r e c t l y  perceive& conversa t ional  i s t e n t i o n s  
i s ,  on Occasion, exp lo i t ed  i n  cateating c e r t a i n  
types  of jokes,  a s  i n  example 4: 

4)  SON: Dad, L robbed the l i q u o r  s t o r e  yesterday 

DAD: How could you ever do  such a t h i n g ,  son. 

SON: Well, I g o t  me t h i s  gun,  and I pointed 
a t  the cash ie r . .  . 

To i l l u s t r a t e  the  fmportance o f  t h e  impl ic i t  
conversat ional  goals-  and shared knowledge b e t m e n  
t h e  p a r t i c i p a n t s  i n  a conversa t ion,  we present  a 
few more dia log framents b e t w e n  B % l l  and John,  
t h e  two co l l ege  s t u d e n t s  sharing an apartment. In 
each e x a p l e ,  a s  i n  epmre<sations ( 1 )  and ( 2 ) ,  
BiU u t t e r s  the  same response,  but i t s  meaning i s  
s i g n i f i c a n t l y  d i f f e r e n t ,  depending on t h e  context 
o f  t h e  conversa t ion.  

5) JOHN: Are you broke again?  You a r e  going t o  
h'ave t o  eome up with your s h a r e  o f  t h e  
rent t h i s  donth. 

BILL: I ' m  going t o  visit:  my f o l k s  w n t g h t .  



Meaniqg of ,  B i l l  s ut terance:  
( i )  Yes," I ' m  broke again.  

( i i )  Yes, I ' l l  t r y  t o  con t r ibu te  my share  o f  
the  r e n t .  

( i i i 3  My parefits mll.g,h!&ggive me some Jnaney if 
I ask ' them. 

( i v )  I f  I v i s i t  them and a sk  them i n  person I 
have a b e t t e r  chance o f  g e t t i n g  some money 

(v)  I ' l l  v i s i t  them tonight  And then I'll a s k  
them for  money. 

When we read Conversation Fragment 5 we 
i n f e r  t h a t  B i l l  nay b e  going t o  a s k  hf s paren ts  
f o r  money. How do we d o  t h i s ?  We do not share  
knowledge with Bill to the  e f f e c t  that his parents  
have money o r  t h a t  B i l l  i s  wi l l ing  t o  ask  them for  
money. The answer i s  based on a conversa t iona l  
ru l e :  

R I h E  5: The u t te rances  i n  a conversat ion should 
be connected by con t inu i ty  o f  t o p i c ,  
common conversat ional  goa l a ,  and each 
par t rc ipant ,  addres-slng the fnr?int 0 f t h e  
u t t e r ances  of t h e  o ther  pa r t i c ipan t .  

Since the reader assumes t h a t  Rule ( 5 )  i a  true for  
Conversation Fragment ( 5 ) ,  he concludes t h a t  t h e r e  
must be a connection between B i l l  needing, money 
and the v h i t  t o  h i s  parents .  The reader  then 
i n f e r s  t he  a o s t  l i k e l y  connection: B i l l  w i l l  a sk  
h i s  paren'es for money. John must a l s o  make t h i s  
i n fe rence  based on Rule ( 5 ) .  unless  he knows t h a t  
B i l l  r e g u l a r l y  v i s i t s  h i s  paren ts  t o  a s k  fo r  
money. The s ign i f i can t -  point  i l l u s t r a t e d  i n  
example 5 i s  t h a t  t he  conversat ion focused the 
in fe rence  mechanism to  find a connection between 
t he r ~ p e c r l v e  u t te rances .  Therefore,  
conversat ional  p r inc ip l e s  can play an important 
r o l e  i n  focusing hunan reasoning processes.  The 
)r i n c i p l e  of focusing inference processes on 
s ign i f i can t  o r  i n t e r e s t i n g  aspect's o f  
:onver s a t i o n a l  u t te rances  and events  L s developed 
i n t o  a theory o f  human sub jec t ive  understanding i n  
Carbonell [I9781 

Let_ us c-ontinue with the  conversa t iona l  
fragments between B i l l  and John: 

6 )  J O H N :  How come yd'u never see your family 

BILL: I ' m  going to  v i s i t  my f o l k s  ton18ht 

Meav ing of  B i l l ' s  u t te rance  : 
(i) I do  v i s i t  my family.  
i i )  Supparting evidence: I'm going to  v i s i t  

them tonight .  
( i i i )  Therefore what -you just said i s  n o t  t r u e .  

7 )  JOHN: Can I borrow your car?  I go t  t h i s  heavy 
d a t e  tonight  . 

BILL: 1 - m  going t o  v i s i t  my ~ o l l ~ b  C U I U ~ L L L .  

ming of   ill's ut terance:  
A l t e rna t ive  I. 
( i )  No, you cannot ..y,car ton ight .  

( i i )  I a m  going t o  v i s i t  my fo lks  t on igh t .  
( i i i )  I need t o  d r i v e  there .  
( i v )  The c a r  cannot b e  i n  two- places  a t  BnCe. 

Alterna t ive  "11, 
(i) Yes, you can borrow my c a r  tonight. 

( i i )  I am g6ing t o  be  st my fo lk '$  place,  
where I don' t need t o  use it . 

8) JOHN: Can I have the apartment t o  myself? 
I g o t  t h i s  heavy d a t e  t on igh t .  

BILL: I ' m  going t o  v i s i t  my fo lks  t on igh t .  

Meaning of B i l l ' s  u t te rance :  
( i )  Yes, you can have the apartrpent. 

( i i )  What youwant i s  f o r  m e  t o  be elsewhere,  
( i i i )  J was planning on that anyway, s i n c e  I 

am visiGing my d l k s  t on igh t ,  

Conversation fragments ( 6 ) ,  ( 7 )  and (8) 
i l l u s t r a t e  the  degree t o  which the  understanding 
of  conversa t iona l  u t t e r ances  i s  
expectation-driven. The expec ta t ions  a r e  
generated from previous Jt te rances  according - t o  
r u l e  5; t h e  t o p i c ,  i n t e n t ,  and coqversa t iona l  
g o a l s  introduced e a r l i e r  i n  the  conversat ion w i l l  
be addressed by l a t e r  u t te rances .  In each  case 
t h e  same u t te rance  on   ill's part i s  understood 
d i f f e r e n t l y  , depending ori the  c o n t e t  e s t ab l i shed  
by John's previous uttCrance. Utterances i n  a 
convertxition do  not usual ly  have a meaning 
independent o f  the  rest o f  tee conversat ion;  
t h e i r  meariing is  pa r t  o F. t h e  context  o f  t h e  e n t i r e  
coaverg\ation. Thus, i t  i s  easy t g  see why quoting 
only  a sho r t  passage from a conversatron ( o r  a 
p o l i t i c a l  speech) can g i v e  t h a t  passage has  an 
e n t i r e l y  d i f f e r e n t  meaning from what was 
o r i g i n a l l y  intended. 

The shared knowledge b e t w e n  tw speakers  
depends - on many d i f f e r e n t  f ac to r s .  Two speakers  
share  a l a r g e  ambunt o f  bas ic  knowledge by merely 
being members of  ahe  hunan race  ( e l g o  t h e  b a s i c  
d r i v e s  t h a t  motivate humans such as  hunger, 
se l f -p re se rva t ion ,  e t c  .) . More bowledge i s  

shared i f  t h e  rm speakers a r e  members o.f the same 
c u l t u r e .  (Much o f '  t h e  cul tural .  and more bas i c  
h d a n  knowlMge necessary t o  understand na tu ra l  
language i s  discussed i n  Schank and Ableson 
[ 1977 ] . )  I f  t h e  two p a r t i c i p a n t s  hold the same 
type o f  job,  a r e  profess iona l  co l leages ,  o r  have 
t h e  aame s p e c i a l  i n t e r e s t s ,  then  they w i l l  s ha re  
s o w  r a t h e r  s p e c i f i c  knowledge. Two people with 
the  same s p e c i a l  i n t e r e s t s  (such a s  f o o t b a l l  or 
radio-astroqomy) dl1 usual ly  steer t h e  
conversat ion t o  a d i scuss ion  o f  t h e i r  common 
i n t e r e s t s  . 

he top lc  o f  a conversat ion may d r i f t  to'  
subjec t  where the  c o n v e r s a t i ~ n a l  p a r t i c i -  

pan t s  share  a g r e a t  amount o f  knowledge. 

Another f ac to r  tha t  determines t h e  knowledge 
shargd by t h e  p a r t i c i p a n t s  i n  a conversa t ion  i s  
t h e i r  in te rpersona l  r e l a t j o n  i - e . ,  how we11 t h e y  
h o w  , each  o t h e r .  Zn convefsat ional  fragment ( 7 ) .  
B i l l ' s  response can be i ~ t e r p r e t e d  i n  tw 
d i f f e r e n t  ways by t h e  r eade r ,  but d h n  w i l l  
i n t e r p r e t  h i s  response unambiguously. John musz 
know whether WLl's  response oqeans t h a t  Bill needs 



t h e  car  or whether John is f r ee  t o  use i t ;  
otherwise,  B i l l  would have been more spec i f ic  i n  
h i s  answer. 

Social r e l a t i o n s  and the perceived goals  o f  
conversational pa r t i c ipan t s  play an important r o l e  
i n  in te rpre t ing  the  meaning of conversational 
ut terances .  Let US f i r s t  consider the  influence 
of  t he  soc i a l  r e l a t i o n s  between the two 
pa r t i c ipan t s  : 

9) ARMY GENERAL: I want a jurcy hamburger. 
STAFF AIDE: Right away, sir! 

10) 7-YEAR-OLD: I want a J uic4 hamburger. 
MOTIBR: Maybe next week. We a r e  having 

chicken today. 

11) PRISON INMATE 1: I want a juicy hamburger. 
PRISON INMATE 2: Me too! Everything here 

t a s t e s  l i k e  cardboard 

The utterance "7 want a juicy hamburger" i s  
in te rpre ted  d i f f e r e n t l y  i n  each d ia log  fragment. 
The d i f fe rence  i n  the  i n t e rp re t a t i ons  i s  based on 
the  d i f f e r en t  soc i a l  r e l a t i ons  ex i s t i ng  between 
t h e  two conversational par t ic ipants .  In Dialog 
(9)  the utterance was in te rpre ted  t o  mean a d i r e c t  
order  t o  the s t a f f  a ide :  "Get me a hamburger and 
make sure  it i s  juicy!" In Dialog ( l o ) ,  the  
7-year-old was expressing a request  t o  h i s  mother, 
hoping tha t  h i s  mother might comply. In Malog 
(11) t he  same statement was in te rpre ted  a s  
nothing more than wishful thinking. The f i r s t  
inmate made no order or  request t o  the second 
inmate. Hence, t he  f i r s t  utterance o f  each dialog 
fragmenr: i m p l i e s  a d i f f e r e n t  conversa t iona i  goal 
depending upon the  d i f fe rences  i n  the soc ia l  
r e l a t i o n s  o f  the  conversational par t ic ipants .  The 
s o c i a l  context and the r e l a t i onsh ip  be tmen  the 
two speakers generate expectations t h a t  guide the 
eourse a f  the conversation. A s t a f f  a i d e  a rpec ts  
t o  be ocdered about by a general .  A mother 
expects  her son t o  ask her for  favors. Prison 
inmates cannot expect each other  t o  do thinas  t ha t  
a r e  made impossible b y  t h e i r  incarcerat ion.  These 
expectat ions  lead t o  a formulation o f  d i f f e r e n t  
conversational goa l s  fo r  the ut terance,  "I want a 
Suicy hamburger " i n  each conversational fragment. 
The canver s a t  i ona l  pr i n c i p l e  exenipl i f  ied i n  our 
discussion is smmarf zed a s  Conversational Rules 
( 7 )  and (8): 

RULE 7. The soc i a l  re la t ionsh ip  b e t e e n  the 
pa r t i c ipan t s  i n  a conversation generates 
expectat ions  about t he  in ten t iona l  meaning 
o f  ut terances  i n  the  conversation. These 
expectat ions  a r e  used t o  de te r rehe  the 
c o r n e r a  kisnal goals o f  each p a r t k i p a n t  . 

RULE 8: Each speaker s perception o f  t h e  conver- 
satio*l g m l s  of  t h e  other  speaker 
determines h i s  5 ~ t  erpse ta t ion  of  the  
other speaker 8 utterances.  

Differences i n  uad er stand ing of  
conversational goa l s  l e d  t o  d i f f e r e n t  responses 
i n  a d ia log ,  a s  i l l u s t r a t e d  i n  Conversation 
Fragments ( 9 ) ,  ( L O )  and (11)m We satJ how a soc ia l  
r e l a t i onsh ip  b e t e e n  t m  people can influence 

t t~e  ir i n t e r p r e t a t i o n  of  each o ther  s 
conversational goa ls .  Two s t rangers  can also make 
assumptions about each other  s conversational 
goa l s  based on appearances, soc i a l  circwnstances 
and each other s occupation. Consider, fo r  
ins tance ,  the  var ious  reeponses t o  John s question 
i n  the  example below: 

Scenario: John mlked  up t o  a person i n  the corner 
and asked: "Do you b w  how t o  g e t  t o  
Elm S t r e e t ? "  

12.1) The stranger rep l ied :  "You go two blooks 
toward t h a t  t a l l  building and tu rn  r i g h t  .I1 

12.2) The cab d r ive r  i n  the corner r ep l i ed :  "Sure, 
Hop i n .  Where on Elm do you w n t  t o  g ~ ? "  

12.3) The person, who was holding up a map and a 
pi'ece o f  paper with an Elm S t r e e t  address  on 
i t ,  rep l ied :  &"No, c o d d  you te l l  me how t o  
g e t  there?"  

12.4) The ch i ld  anmered: "Yes, I know h o w  to get 
there1 " 

The question was in te rpre ted  t o  mean four 
d i f f e r e n t  th ings ,  depending on whom John spoke to .  
If a stranger a sks ,  "Do you how how t o  g e t  t o  X," 
t he  l i s t e n e r  usually i n t e r p r e t s  t h i s  t o  mean "I 
want t o  go to  X, but I do not know how t o  g e t  
t h e r e .  Please g ive  me direct ions ."  Since the 
occupation o f  a cab d r i v e r  i s  t o  take people t o  
t h e i r  d e s t i n a t i o n  it i s  per fectf  l eg i t imate  for  
him t6 in t e rp re t  the question as:  "If you know 
how t o  g e t  to  X please take me there." The person 
who is v i s i b l y  l o s t  and t rying LO find his way may 
i n t e r p r e t  John's quest ion as :  "You seem t o  be 
l o s t .  Can I he lp  you find your way?" Response 
(12.3) i l l u s t r a t e s  t h a t  the responder did not 
i n f e r  t h a t  John s goal was t o  go to  Elm s t r e e t ,  i n  
cont ras t  with the  two previoue responses. A c h i l d  
o f t en  i n t e r p r e t s  questions o f  the f a m :  "I>o you 
know Yt'  l i t e r a l l y .  possibly i n fe r r ing  tha t  the 
person asking the question i s  quizzing h i m .  A s  i n  
o w  previous examples. the  d i f fe rence8  i n  
i n t e rp re t a t i on  can be explained i n  terms of 
d i f fe rences  i n  t h e  perceived goals, o f  t he  
pa r t i c ipan t s  i n  the  conversation. 

113 MICS: A process model of hunarr conversation. -- - c -  

The phenomenon of  human cornrefsation i s  too 
complex for any s i n g l e  study t o  do j u s t i c e  to more 
than a narrow aspec t  o f  t he  problem. En order t o  
f u l l y  understand hunan conversations w may have 
t o  understand a l l  hunan cogni t ive  reasoning 
processes. Our r e sea rchapproachcan  be o-utlined 
a s  follows: 1)  S t d y  many sample conversations;  
2 )  t ~ y  t o  e s t a b l i s h  some r e l a t i v e l y  general  r u l e s  
o f  conversation; 3) encode these r u l e s  i n t o  a 
progess model; 4 )  see  i f  t h i s  model accounts for  
c e r t a i n  aspec ts  o f  human conversation; 5) r ea l i ze  
t h a t  F F ~  solved hardly more than a minute par t  o f  
t he  problem, and 6 )  r e i t e r a t e  the research  process 
i n  a (hopefully pos i t i ve )  feed-badc loop. 

The conversational r u l e s  discussed i n  the 
f i r s t  sec t ion  address problems t h a t  need t o  be 
considered if one i s  t o  understand hunan 



c o m e r  s a t i o n s .  There i s  l i t t l e  doubt ,  a s  
demonstrated by  c o u n t l e s s  examples, t h a t  
conversa t iona l  g o a l s ,  sha red  knowledge between 
speakers  , s o c i a l  r e l a t i o n s h i p s  between speakers  , 
and t h e  c o n v e r s a t i o n a l  import o f  each u t t e r a n c e  i n  
8 d i a l o g  a r e  a s p e c t s  o f  h m a n  d i s c o u r s e  t h a t  need 
t o  be analyzed i f  one i s  t o  understand how huaan 
c o m e r s a t i o n o  mrk, Analyzing these  a s p e c t s ,  
however, s o l v e s  o n l y  a small subdet  o f  t h e  l a r g e r  

of  how convet& t i o n s  f u n c t i o n .  For 
i n s t a n c e ,  t h e  problem of  t o p i c  s e l e c t i o n  i n  a 
conversa t ion  needs t o  be  addressed.  H o w  does  a 
person change t h e  t o p i c  i n  a conversa t ion?  How 
are new t o p i c s  khosen? These ques t ions  a r e  
analyzed i n  Schank [1977]. Here we propose some 
a d d i t i o n a l  i d e a s  o n  t h e  impact o f  shared knowledge 
and i n t e r e s t s  o n  top ic - se lec t ion .  

MICS (Mixed-Initia t i v e  Conversat ional  System) 
i s  a f u l l y  implemented computer program t h a t  
g e n e r a t e s  bne s i d e  o f  a natura l - langoage 
conversa t ion .  MICS embQdies t h e  c o n v e r s a t i o n a l  
r u l e s  d i scussed  i n  t h i s  paper ,  a top ic  t r a n s i t i o n  
mechanism based on Schank [I9771 , and t h e  idea  o f  
a c ~ n v e r s a t i o n a l  syntax.  Conversa t ional  syntax i s  
a s e t  o f  rules that h e l p  t o  c h a r a c t e r i z e  
wl l - formed conversa t ions .  For i n s t a n c e ,  t h e  
fol lowing four  rules are among t h e  twenty 
conversa t iona l  syntax r u l e s  i n  MICS: 

RULE 9: Do not r e p e a t  in fo rmat ion  i n  t h e  course  
o f  a conversa t ion  u n l e s s  e x p l i c i t l y  
r eques ted  . 

RULE 10: Do not s a y  t h i n g s  that t h e  o t h e r  speaker 
a l r e a d y  knows abou t .  

RULE li: I f  t h e  o t h e r  speaker says something t h a t  
v i o l a t e s  one s b e l i e f s ,  t h e n  respond i n  
kind by r e  a s s e r t i n g  the  v i o l a t e d  b e l i e f .  

RULE 12: I f  i n s u l t e d ,  r e t u r n  the  i n s u l t  o r  end t h e  
conversa t ion.  

MICS i l l u s t r a t e s  t h a t  t h e  conversa t iona l  r u l e s ,  
t o p i c  t r a n s i t i o n  rules and conversa t iona l  syn tax  
rules provide a sound i f  p o s s i b l y  incomplete 
approach t o  t h e  modeling of human conversa t ion .  
MICS i s  a b l e  t o  genera te  reasonab le  conversa t ions  
about domains o n  which i t  has some knowledge, bu t  
t h e r e  a r e  s t i l l  many short-comings, a s  i l l u s t r a t e d  
i n  t h e  examples t.Hat fol low. 

MICS "knows" about i t s e l f  crs rii person (e.g. 
i t  b e l i e v e s  i t s e l f  t o  be a cornDuter programme'r) 
and uses a model of  t h e  o t h e r  conversa t iona1  
p a r t i c i p a n t  that c o n t a i n s  c e r t a i n  informat ion 
about t h e  speaker ,  such a s  h i s  s o c i a l  s t a t u s ,  h i s  
occupa t ion ,  h i s  r e l a t i o n s h i p  with o t h e r  people and 
h i s  a r e a s  o f  s p e c i a l  i n t e r e s t  and more d e t a i l e d  
knogledge. The model o f  t h e  o t h e r  speaker i s  a 
necessa ry  p a r t  o f t h e  conversa t iona l  model, sdnce  
i t  e n a b l e s  M I C S  t o  apply  t h e  conversa t iona l  rules. 
When MICS t a l k s  t o  a s t r a n g e r ,  i t  b u i l d s  a model 
o f  t h e  speaker ;  i n  f a c t ,  one o f  i t s  
c o n v e r s a t i o n a l  g o a l s  i s  t o  l e a r n  about t h e  person 
with whom it i s  convers ing.  In the  d i a l o g  t h a t  
fo l lows (an  a c t u a l  computer r u n ) ,  MICS s t a r t s  o u t  
knowing nothing about Dave i 
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HELIX), WHAT IS YOUR NAME? 

I am Bve. 
WHAT'S NEW TODAY, DAVE? 

Nothing, What'a your name? 
MY NAME IS MXC S. 

What i s  your job?  
I AM A COMPUTER PROCUMHER 

That 's  n i c e .  
WHAT DO YOU DO FOR A LIVING? 

I MICS t a k e s  t h e  i n i t i a t i v e  by a s s e r t i n g  
I i t s  c ~ n v e f s a t i o n a l  g o a l  o f  l e a r n i n g  
I about Rave. 

I am st i l l  a st d e n t .  
W YOU LIKE BEING A STUDENll? 

For the time being yes. 
WHAT WILL YOU DO AFTERWARDS? 

I want t o  b e  a p ro fessor  some day. 
WHAT DO YOU DO FOR FUN? 

I MICS formed a person-frame for  Dave. A t  this 
I point, t h e  c o n v e r s a t i o n a l  g o a l  o f  t r y i n g  t o  
I e s t a b l i s h  a n  a r e a  o f  mutual i n t e r e s t  and 
I shared knowledge i s  a c t i v a t e d .  

I smoke dope. 
YOU MIGHT a T  STONED IF YOU SMOKE TOO MUCH. 

I know, t h a t ' s  t h e  idea .  
YOU MIGHT GET I N  TROUBLE I F  THE COPS CATCH YOU. 

Al l  r i g h t ,  s t o p  m o r a l i z i n g ,  what d o  you do f o r  fun? 
I LIKE TO PLAY CHESS 

Tha t so und s bor ing . 
NO, IT IS A LOT OF FUN! 

My b r o t h e r  Epic p lays  c h e s s .  
HE MUST BE SMART, 

I have to go. Bye Mics. 
NICE TALKING TO YOU, DAW 

A s  a r e s u l t  o f  t h e  c o n v e r s a t i o n ,  MICS knows 
something about Dave, i n  p a r t i c u l a r  t h a t  one of  
h i s  l i f e  g o a l s  i s  t o  becomie p rofessor .  MICS's 
c o n v e r s a t i o n a l  g o a l s  cause  it t o  e s t a b l i s h  i t s  own 
~ o n v e r s a t i o n a l  t o p i c s .  When a new t o p i c  i s  
in t roduced by t h e  human speaker, MTCS s t a y s  on t h e  
c h o s m  t o p i c  o r  chooses a c l o s e l y  r e l a t e d  t o p i c .  
Another r u l e  o f  c o n v e r s a t i o n  i s  invoked ia t h e  
above d i a l o g :  

RULE 13: Each p a r t i c i p a n t  i n  t h e  c o n v e r s a t i o n  has 
t h e  comrersa t iona l  g o a l  o f  saying things 
t h a t  are impor tant  t o  t h e  o t h e r  
p a r t i c i p a n t  . 

When t h e  human p a r t i c i p a n t  says t h a t  he l i k e s  t o  
smoke mar i juana,  MICS f i n d s  i n  i t s  memory t h a t  
smoking mar i juana i s  i l l e g a l  and can l ead  t o  t h e  
smoker g e t t i n g  stoned. According t o  MICS's 



beliefs g e t t i n g  stoned is undesirable,  and doing 
some thing i l l e g a l  l e a d s  t o  undes i rable  
consequences. MICS determines t h a t  i t  i a  
important f o r  k v e  t o  know about t h e  bad 
consequences o f  h i s  a c t s .  Therefore,  applying 
Rule (13),  M S S  warns Dave about t h e  e v i l s  o f  
mar i jmna .  It i s  evident t h a t  MICS should have 
known t h a t  Dave knows ttpt smoking marifuana l e a d s  
t o  g e t t i n g  stoned, and t h a t ,  i n  f a c t ,  g e t t i n g  
stoned i s  b v e  s primary purpose f ~ r  smoking 
marijuana. I f  H1CS knew t h i s  fas t  then  
Conversational Syntax Rule (10) would prevent MICS 
from w r n i n g  Ddve about g e t t i n g  s toned.  
Therefore, MICS needs a b e t t e r  mechanism for  
deciding what knowledge i t  shares  with the o the r  
speaker.  It i s  v e r y  d i f f i c u l t  t o  dstetdnine what 
t h e  o ther  person a l ready  knows and what he i s  a b l e  
t o  i n f e r ,  but this i s  a problem t h a t  cannot be 
circumvented i f  we a r e  t o  model hunan d i scourse .  

The conversa t ional  syntax rule o f countering 
a b e l i e f  v i o l a t i o n  ( ~ u l e  11) caused MICS t o  o b j e c t  
when Dave sa id  that: playing chess (MKS s Eavarite 
pastime) ms  no t  e x c i t i n g ,  Since he two 
p a r t i c i p a n t s  could not find a common area  o f  
i n t e r e s t ,  t h e  conversa t ion  ended without any 
s u b s t a n t i t i v e  d i a l o g .  Thi s i l f  u s t r a t e s  
Conversational Rule, ( b ) ,  discussed i n  the  previous 
sec t ion .  Let us analyze  a conversat ion between 
MICS and Pete ,  someone who MICS be l i eves  t o  b e  i t s  
f r  iend . 

HELLO, WHAT I S  YOUR M E ?  

Pe t e e  
WHAT'S NEW TODAY, PETE? 

Professor Stevenson i s  giving us an  exam f r i d a y .  
STEVENSON GIVES DIFFICULT EXAMS. 

Yeah, do you know t h a t  k v e  1s probably gbing 
t o  flunk? 

THAT'S GOING TO MAKE IT HARD FOR DAVE TO BECCME 
A PROFESSOR. 

Too b&, Dave i s  ngt too  smart anyways. 
YES, DAVE LIKES 'PC) SMOKE WPE. 

I ' ve  got to  go and study.  
YOU WItL DO WELL IN THE EXAM. 

The above conversa t ion  i l l u s t r a t e s  t h e  
use iu lness  o f  shafed knowledge b e t m e n  the  tm 
par t i c ipan t s .  Pege and MICS both  know about 
taking arams, and they  have a common acquaintance 
- Dave. MICS i s  a b l e  t o  use what i t  learned about 
h v e  i n  i t s  previous conversat ion.  M I C S s  
response t o  Dave poss ib ly  flunking the  exam 
i l l u s t r a t e s  Conversational Rules ( 3 ) .  ( 5 )  and ( 7 ) .  
The c o n t i n u i t y  o f  the conversa t ion  i s  preserved. 
The chosen t o p i c  t r a n s i t i o n  i s  probably o f  
i n t e r e s t  t o  Pete,  a s  i n f e r r e d  by MICS i n  the  
following manner: Pete  i ~ t r o d u c e d  Dave i n t o  the  
conversat ion;  t h e r e f o r e ,  he probably wants t o  
t a l k  about Dave. Not f u l f i l l i n g  a l i f e  goal  (e.g. 
becoming a professor)  i s  an inheren t ly  important 
consequence t o  Dave; t h e r e f o r e ,  Pete i s  probably 
i n t e r e s t e d  i n  knowing t h i s  consequence. Rule 
a p p l i e s  because in the  s o c i a l  r e l a tSonsh ip  between 
P e t e a n d  HICS ( t h e y a r e  f r i ends )  it i s 6 K t o  t a l k  
about mutual acquaintances.  ( I t  is NOT 

n e c e s s a r i l y  OK f o r  a judge and a defendant ,  f p r  
i n s t a n c e ,  t o  d i scuss  mutual acquaintances .) 

MICS's u t terance  about i t  being d i f f i c u l t  f o r  
h v e  t o  become a profespdr i l l u s t r a t e s *  t h e  
i ~ f e r e n d e i n g  tha t  proceeds i n  t course o f  a 
conversa t ion ,  The in fe rences  abe d i r e c t e d  at: the  
most se r ious  consequences of t h e  preceeding 
u t t e rance :  f lunking the  exam. Focusing t h e  
in fe rence  process by importance c r i t e d  La was found 
t o  b e  necessary i n  order  t o  keep conversa t ions  
from digress ing  i n t o  un in te res t ing  t o p i c s .  

When Pete s t a t e s  t h a t  b v e  is no t  too smart , 
MICS r e a c t s  by v e r i f y i n g  t h i s  eva lua t ion .  Since 
ir the  previous conversa t ion  hue chose t o  ignore 
MICS' s warnings about smoking mar i juana ,  MICS 
concluded t b h  feve s not  too b r i g h t .  This 
co'nclusion i s  used a s  support ing evidence t o  back 
~ e t e ' s  evaluat ion .  The process of  responding t o  
opinions  i s  captured i n  conversa t ional  rule 14: 

RULE 14:  If a speaker in a cenversation s t a t e s  an 
opinion,  t h e  o the r  speaker should consider  
whether o r  not  he ag rees  with the opinion.  
The first speaker usual ly  has t h e  conver- 
s a t i o n a l  g o a l  of  wanting feedback ( u s u a l l y  
ag;r@ement) on h i s  o ~ i n i o n .  

The l a s t  -change i n  the  above d i a l o g  
i l l u s t r a t e s  a d e f i c i e n c y  i n  MICS determinat ion  o f  
the  conversa t ional  goa l s .  When Pete says ,  "1've 
go t  t o  go and study,"  he means, "]C want t o  end the  
conversat ion ,I1 but i n f e r r i n g  thi 's conversa t ional  
goal  r equ i res  undersranding what i t  means t o  
study. One cannot i n f e r  from the  phrase,  "I've 
got  t o  go . ..", t h a t  t h e  conversation should 
t errninate . For i n s t a n c e ,  i f Pete says, "1've $ot 
t o  go t o  Europe ,'I he probably wants t o  introduce 
h i s  upcoming t r i p  a s  a new t o p i c  o f  conv-ersationr 
The knowledge t h a t  studying and t a l k i n g  cannot 
proceed s imul tanewus ly  i s  necessary  i n  order  t o  
conclude t h a t  Pete wanted t o  end t h e  conversa t ion .  

The primary usefulness  o f  t h e  MICS system i s  
t h a t  i t  sheds l i g h t  on problems about t h e  r u l e s  of  
conversat ion t h a t  might o therwise  remain 
unnoticed. The feedback from t e s t i n g  the  
implementation o f our conversa t ional  model forces  
us t o  b e  more p rec i se  and complete i n  our 
formulat ion o f  our i d e a s  about conversa t ion .  The 
followi* is  a conversa t ion  fraprnent from a l a t e r  
ve r s ion  o f  MICS which has a more sophis t ica ted  
in fe rence  c a p a b i l i t y  f o r  determining the  knowl&e 
t h a t  i t  sharee with t h e  o the r  speaker. For 
i n s t a n c e ,  MICS i n f e r s  t h a t  i f  a person v o l u n t a r i l y  
chooses t o  pursue a c e r t a i n  a c t i v i t y ,  then  t h a t  
person i s  aware o f  the  intended consequences o f  
t h i s  a c t i v i t y .  

A s h t r ~ y s  . 
WHAT ABOUT ASHTRAS? 

Ashtrays a r e  use ful . 
DO YOU SMOKE? 

Yes. 
YOU MIGHT 0 i T  CANCER IF YOU SMOKE TOO MUCH. 

Who cares, anyway I smoke dope, no t  tobacco. 
I SEE, YOU LIKE TO GET HIGH. 

It is  b e t t e r  than g e t t i n g  drunk. 
NOT NECESSARILY; YOU M I G H T  GET CAUGHT BY THE COPS, 



F i g u t e  ( I )  i s  a  diagram of t h e  s e n t r o l  f low 
of  HICS. A s  a  process  model of c o n v e r s a t i o n ,  MKS 
i-s a  u s e f u l  t o o l ,  but  it  i s  f a r  from a  complete b r  
even an e n t i r e l y  c o r r e c t  model o f  hunan 
conversa t ion .  MICS i s  a  3 l e v e l  p roduc t ion  
system. The f i r s t  set o f  p roduc t ions  i s  t h e  
conversa t ional -syntax r u l e s .  These r u l e s  
formulate  c o n t r a i n t s  o n  the  n a t u r e  o f  t h e  
u t t e r a n c e  t h a t  MICS w i l l  g e n e r a t e  next  i n  o r d e r  t o  
i n s u r e  t h a t  t h e  conversa t ion  fo l lows a  proper, 
"na tu ra l "  course .  Some o f  t h e s e  c o n s t r a i n s  t a k e  
t h e  form of cor tyersa t ional  g o a l s  used by t h e  o t h e r  
two B e t 8  o f  product ions  r u l e s .  The second set  o f  
rules i s  t h e  t o p i c  s e l e c t i o n  product ions .  These 
p roduc t ions  genera te  t o p i c  t r a n s i t i o n s  guided by 
conversa t iona l  g o a l s  and the  amount o f  shared 
knowledge between t h e  speakers .  Sev er a 1  
a l t e r n a t i v e  t h i n g s  t o  s a y  may be genera ted  i n  t h i s  
phase o f  t h e  process ing.  These, a s  w l l  a s  t h e  
c o n v e r s a t i o n a l  g o a l s  a r e  s t o r e d  i n  a  s h o r t  term 
memory (STM) .and r e  used by t h e  t h i r d  and 
f b e o r e t i c a l l y  most: s i g n i f i c a n t  phase o f  t h e  
program: t h e  top ic  e v a l u a t i o n  r u l e s .  

The t h i r d  s e t  o f  product ions  encodes  t h e  
c o n v e r s a t i o n a l  r u l e s  d i scussed  throughout t h i s  
paper .  These r u l e s  use t h e  SQi in fo rmat ion ,  t h e  
memory models o f  t h e  self and the  o t h e r  speaker ,  

and a n  I n f e r e w e r  when necessary .  The purpose o f  
t h e s e  rules i s  t o  c h o s e  t h e  most i n t e r e s t i n g  
t o p i c s  ( t o  b o t h  t h e  s e l f  and t h e  o t h e r  speaker)  
from t h e  a l t e r n a t i v e s  genera ted  by  t h e  second set 
o f  p roduc t ion  r u l e s .  The i n f e w n c e r  i s  used to  
de te rmine  what t h e  o t h e r  speaker i s  l i k e l y  t o  know 
a,nd which a s p e k t  o f  t h e  t o p i c  he m u l d  be most 
i n t e r e s t e d  i n  d i s c u s s i n g .  Thus, t h e  menaing o f  a n  
u t t e r a n c e  i s  produced by t h e  t h i r d  set  o f  
p roduc t ion  r u l e s .  

The u t t e r a n c e s  a r e  genera ted  i n  Engl ish  b y  a  
r a t h e r  c rude  phrasa l  Engl ish  g e n e r a t o r ,  The 
u t t e r a n c e s  from the  o t h e r  speaker a r e  analyzed fw 
t h e i r  meaning and conversa t iona l  form by a  
p r i m i t i v e ,  key-concept o r i e n t e d  ana lyzer .  

DiscIaimer : IIICS i s  a f i r s t - p a s s  p rocess  
model o f  a t h e o r y  o f  c o n v e r s a t i o n ,  not  a  t h e o r y  o f  
l e a r n i n g  dbout o t h e r  people.  As such,  i t s  a b i l i t y  
t o  l e a r n  about t h e  o t h e r  c o n v e r s a t i o n a l  
p a r t i c i p a ~ f s  i s  no t  a s  g e n e r a l  a s  t h e  d i a l o g s  
presented i n  t h i s  paper m y  s t g g e s t .  MICS l e a t n s  
about t h e  o t h e r  speaker by i n s t a n t h t i n g  a  
p ro to typ ica l -pe r son  frame - a  d a t a  s t r u c t u r e  t h a t  
encodes t h e  more g e n e r a l l y  a p p l i c a b l e  f a c t s  about  
people  and t h e i r  s o c i a l  r e l a t i o n s .  
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hk bel ieve  t h a t  the best  w y  to  analyze a 
problem a s  d i f f i c u l t  a s  modeling human discourse  
i s  to  h r g e  &ead by c rea t ing  r d e s  t h a t  cap ture  
important a spec t s  o f  t he  conversation problem 
The useftilness o f  these  rules s b u l d  be tes ted  i n  
a r e a c t i v e  environment such a s  an i n t e r a c t i v e  
computer program. Since conversation is not a 
problem t h a t  candbe i so la ted  ham other  aspec ts  o f  
hunan cogni t ive  behavior,  we a r e  researching it i n  
con jmc t ion  wlth o the r  aspec ts  o f  A r t i f i c i a l  
Lntelligencg. A process-based theory o f  human 
conversation should g ive  some ins igh t  in to  o the r  
Natural Language Processing i ssues  i n  p a r t i c u l a r ,  
and A1 modeling o f  hunan reasoning processes i n  
gener a 1  . 
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