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ABSTRACT 

Higher o rder  s t r u c t u r e s  such as ndiscourseH a n e  "intent'ionfi 

must be included i n  any complete t h e o r y  of language 

u n d e r s t a n d i n g .  This paper coEpares two approaches t o  modeling 

discourse, The first centers on the c o n c e ~ t  of  a wdiscourse 

grammarn which d e f i n e s  the set of likely (i.e. easily 

understood) d l  scourse structures, 

A second  approach is a tldemand process ingtr  model in which 

u t t k r a n c e s  create demands on both the speaker and the h e a r e r .  

Res.ponses t o  these demands are  based o n  t h e i r  r e l a t i v e  

vimportancen. bhe length of time they have  been  a r o u n d ,  and 

conditions attached to each demand. The flow of  responses 

provides a n o t h e r  l e v e l  of e x p l a n a t i o n  f o r  t h e  discourse 

s t r u e  ture. 

These two approaches are d i s c u s s e d  in terms of  f l e x i b i l i t y ,  

efficiency, and of t h e i r  role i n  a more complete  t h e o r y  of  

discourse  u n d e r s t a n d i n g ,  



As has been s a i d  many times, understanding a n y t h i n g  a 

problenr, an acticn,  a word demands some knowledge of t h e  

context fn which it appears. Certainly this is t r u e  of language, 

uhere an utterance s meaning may depend upon who the speaker is, 

when he i s  ta lk ing ,  what has j u s t  been  sa id ,  who the l i s t e n e r s  

are, what the Durpose of the conversation is, and so on .  I t  i s  

reasonable t o  d e f i n e  language understanding as the process of 

applying contextual knowledge to a sound (or s t r i n g  of symbols) 

to produce a change i n  t h a t  c o n t e x t .  Successful language 

undkrstanding scaurs whenever the changes i n  t h e  hearer  s c o n t e x t  

(model of t h e  wor ld )  coincides w i t h  changes t h e  speaker i n t e n d e d .  

O f  course, s t a t i n g  a problem i n  a d i f f e r e n t  way does  n o t  

solve- it, I n s t e a d  it suggests a series o f  s u b s i d i a r y  q u e s t f o n s  

such as: 

(1) What is a context?  What does i t  l o o k  l i k e ?  What are 

i t s  components, its s t r u c t u r a l  characteristics? 

( 2 )  How doses a new utterance c h a n g e  a n  e x i s t i n g  

c o n t e x t ?  What i s  t h e  assimilation praceas? What must be 

kept; what aan de d i s c a r d e d ?  

( 3 )  How does a mode l  of c h a n g i n g  eon tex t  a c c o u n t  f o r  

observed phenomena such as  t h e  a b i l i t y  t o  swi t ch  

contexts ,  and t o  r e t u r n  l a t e r  ( b u t  n o t  t o o  much l a t e r ) ?  

( 4 )  How does  t h e  domain of c o n v e r s a t i o n  i n f l u e n c e  t h e  



s t r u c t u r e  of a " c o n t e x t H ?  Do d i f f e r e n t  nechanisms 

operate when the s u b j e c t  n a t t e r  is t i g h t l y  cons t r a ined?  

It may be q u i t e  a while before questions o f  this type can be 

answered f u l l y ,  T h i s  paper is a d i s c u s s i o n  of some o f  the issues 

and of the characZeristies required of a solution. To do this, 

we will e x m i n e  two classes of discourse models which have been 

proposed. The first is a nd i s cou r se  grammarw approach  which 

a t t e m p t s  to define the s e t  of likely sequences o f  u t t e r ances .  

the second is a "demand processort"pproach which attempts to 

account for utterances as responses t o  internal demands .  Before 

d i s c u s s i n g  t he  specif ics  of  these models, a sample d i a l o g u e ,  from 

the nttch restricted world of man-machine conrnunfcat ion,  is 

p r e s e n t e d  and d i s c u s s e d  in Sec t ion  2, 

2. - An Examole from T r a v e l  Budaet Management 

The p r o b l e ~ l  of discourse understanding is complex enough 

that a complete a n a l y s i s  is c e r t a i n l y  premature. We w i l l  examine  

h-ere a micro-discourse, restricted t o  two c o n v e r s a n t s ,  one of 

them a machine, a n d ,  a conversation r e s t r i c t e d  i n  scope  t o  t h a t  

o f  managing a t rave l  budget .  Imagine that a person responsible 

for a traveJ budget  i s  t r y i n g  to decide how many p e o p l e  t o  s e n d  

to an upcoming conference. He has ava i lab le  a computer  system 

which can answer questions about the budget, conferences, trips, 

and so on. I n  t a l k i n g  t o  such a system, t h e  t r a v e l  b u d g e t  
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manager i s  e n g a g i n g  i n  an a d m i t t e d l y  s i m p l e  d i a l o g u e ,  b u t  one 

w h i c h  n e v e r t h e l e s s  e x h i b i t s  many i n t e r e s t i n g  p r o p e r t i e s  o f  

d i s c o u r s e  u n d e r s t a n d i n g ,  ( T h e  f o l l o w i n g  d i a l o g u e  i s  

h y p o t h e t i c a l ;  however a system of this t y p e  is b e i n g  d e v e l o p e d  a t  

BBN (Woods, fi a ( 1 9 7 4 ,  1 9 7 5 ) ) ) .  The  ( h u m a n )  manager begins: 

( 1 )  WHEN IS THE NEXT ASSP CONFERENCE?  

May 1 5 - 1 8 ,  1975 

( 2 )  IS THAT IN OUR CURRENT BUDGET Y E A R ?  

Yes. 

( 3 )  HOW MUCH MONEY DO WE HAVE LEFT? 

$ 3 1 6 . 4 1  r e m a i n s  i n  t h e  b u d ~ e t .  

( 4 )  WHAT IS THE COST OF THE ASSP CONFERENCE? 

The r e g i s t r a t i o n  f ee  i s  $25.  Would you l i k e  me t o  est imate 

t h e  c o s t  o f  a t r i p  t o  t h e  c o n f e r e n c e ?  

( 5 )  YES. FOR THREE PEOPLE.  

Assuming t h e y  t r a v e l  by a i r  . . . 
Assuming  each p e r s o n  s p e n d s  t h r e e  d a y s  i n  

P h i l a d e l p h i a  . . . 
Assuming  a p e r  d a y  expense o f  $ 2 5  . . . 
The  c03t w o u l d ~ b e  $371 .50 .  

( 6 )  WILL THE BUDGET C O V E R  THAT? 

No, t h e  d e f i c i t  w o u l d  be  $55.09. 

( - 7 )  ASSUME THEY GO BY BUS. 

The c o s t  w o u l d  be $327 .40 .  The b u d g e t  d e f i c i t  w o u l d  b e  

$ 1 0 . 9 9 .  
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(8) OK. SCHEDULE A T R I P  FOR THREE PEOPLE EY EUS ?C THE AECP 

MEETING. 

Done.  T h a t  l e a v e s  $ -10.99 i n  t h e  b u d g e t .  

Even i n  a simple d i a l o g u e  l i k e  t h e  one a b c v e  w e  s e e  

i m p o r t a n t  d i s c o u r s e  phenomena .  For e x a n p l e ,  t h e  c a c a g e r ' s  i s p u t  

( 4 )  i s  ambiguous t o  t h e  s y s t e m .  "Cos t "  c o u l d  near; " s e g i s t r a t i m  

feeu o r  r l c o s t  of a t r i p  t o  t h e  e c n f e r e n c e n .  T h e  s y s t e ~  h z s  t~ 

ask a b o u t  this a m b i g u i t y ,  p r o d u c i n g  arz erzbedded q u e s t i ~ n - a n s x e r  

p a i r  within t h e  c r i g i n a l  question-answer p a i r  ( c f .  S c h e g l o f f  s 

(1972)  " i n s e r t i o n  s e q u e n c e s r 1 ) .  Howeve r ,  t h e r e  i s  s o r e  t h a n  a 

Q - 1 ,  Q-2, A-2, A - 1  p a t t e r n  i n  ( 4 )  a n d  ( 5 ) .  T h e  s y s t e m  d o e s  ncit 

just s a y ,  " D i d  you  mean f e e  c o s t  o r  ' t r i p  c o s t ' ? " .  A s s u c i n g  

t h a t  "fee c o s t n  i s  a r e a s o n a b l e  i n t e r p r e t a t i o n ,  a n d  u s e f u l  t o  

know b e s i d e s ,  i t  s i m p l y  s t a t e s  t h a t  f a c t ,  a n d  asks  a b o u t  t h e  

o t h e r  i n t e r p r e t a t i o n ,  w h i c h  w o u l d  demand more z c n p u t a t i o n .  b. 

d i s c o u r s e  mode l  s h o u l d  a c c o u n t  f o r  ' c h i s  apparen t  awareness  o f  

c o ' t n p u t a t i o n a l  d i f f i c u l t y ,  w h i c h  i s  e x h i b i t e d  i n  human 

c o n v e r s a t i o n  a n d  b e t w e e n  a human a n d  o u r  i d e a l i z e d  machine  a b o v e .  

A n o t h e r  phenomenon w o r t h  n o t i n g  i n  t h i s  d i a l o g u e  is t h e  

v a r i a t i o n  i n  d e t a i l  a n d  precision a n o n @  t h e  u t t e r a n c e s .  Sen tence  

( 8 )  i s  f a i r l y  p r e c i s e  a n d  c o m p l e t e .  S ince  a l t e r n a t i v e s  have  been  

c o n s i d e r e d  t o  t h e  t r i p  h e  h a s  d e c i d e d  upon  it is i m p o r t a n t .  
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s t ress  t h o s e  a s p e c t s  o f  t h e  t r i p  - " t h r e e  p e o p l e " ,  Ifby b u s  - 
w h i c h  h a v e  b e e n  i n  q u e s t i o n .  On t h e  o t h e r  h a n d ,  s e n t e n c e  ( 3 )  i s  

c l e a r l y  e l l i p t i c a l .  T b i s  i s  a l l  r i g h t  s i n c e  t h e  q u e s t i o n  i s  

m e r e l y  e x p l o r a t o r y .  F u r t h e r m o r e ,  t h e  p r e v i o u s  q u e s t i o n  i n s u r e s  

t h a t  "money . .. l e f t v  r e f e r s  t o  money i n  t h e  c u r r e n t  b u d g e t .  An 

a d e q u a t e  d i s c o u r s e  m o d e l  s h o u l d  a c c o u n t  a s  w e l l  f o r  o u r  a p p a r e n t  

a b i l i t y  t o  a c c o m m o d a t e  f o r  t h e  s p e e c h  c h a n n e l  c a p a c 9 i t y ,  t o  

m i n i m i z e  t r a n s m i s s i o n  e r r o r s  t h r o u g h  t h e  u s e  of  r e d u n d a n c y  a n d  

s t ress,  a n d  i n  g e n w a l  t o  a t t e m p t  t o  o p t i m i z e  t h e  c o m m u n i c a t i o n .  

One way t o  a c c o u n t  f o r  t he se  a n d  r e l a t e d  p h e n o m e n a  . i s  t o  

p o s t u l a t e  a d i s c o u r s e  grammar. The grammar m i g h t  s a y  t h a t  p a r t  

o f  a d i a l o g u e  i s  a " q u e s t i o n - a n s w e r n  p a i r ,  a n d  t h a t  i t  may b e  

r e c u r s i v e  i n  t h e  s e n s e  t h a t  q u e s t i o n - a n s w e r  p a i r s  may b e  embedded  

w i t h i n  i t .  T h i s  a p p r o a c h  i s  d i s c u s s e d  i n  t h e  n e x t  s e c t i o n .  A 

c o n t r a s t i n g  a p p r o a c h  i s  t o  s a y  t h a t  e a c h  u t t e r a n c e  p r o d u c e s  

n d e m a n d s f T  i n  t h e  h e a d s  o f  t h e  l i s t e n e r s .  R e s p o n s e s  t o  t h e s e  

d e m a n d s  may t a k e  t h e  f o r m  o f  s u b s e q u e n t  u t t e r a n c e s .  T h i s  l a t t e r  

model i s  d i s c u s s e d  i n  S e c t i o n  4. 

Upon r e a d i n g  a d i a l o g u e  l i k e  t h e  e x a m p l e  i n  S e c t i o n  2 ,  most 

o f  u s  r e a d i l y  f o r m  a n  o p i n i o n  a b o u t  i t s  s t r u c t u r e ,  I n  a n y  

d i a l o g u e  we s e e  this k i n d  of  s t r u c t u r e :  o n e  p e r s o n  i s  a s k i n g  

a n o t h e r  t o  d o  s o m e t h i n g ;  t w o  p e o p l e  a r e  a r g u i n g  abou t  p o l i t i c s ,  

o r  d i s c u s s i n g  a n o v e l .  T h e r e  i s  a lmost  a l w a y s  a s t r u c t u r e  h i g h e r  
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t h a n  t h e  i n d i v i d u a l  s e n t e n c e s ,  In t h e  example cf S e e t i m  2, t h e  

t r a v e l  b u d g e t  m a n a g e r  seens t o  b e  e n t e r i n g  i n t o  a " s c n e d u i e  a 

t r i p u  d i a l o g u e .  H i s  question abaut,  a f u t u r e  cor,ferer.ce i s  one  of  

t h e  c u e s  t o  a b u n d l e  o f  i n f o r n a t i o n  known by b o t h   hi^ ar id  t h e  

system a b o u t  s c h e d u l i n g  t r i p s .  S u c h  a b u n d l e  h a s  been  v a r i c u s l y  

r e f e r r ed  t o  a s  a "fraroeV (IJi insky ( 1 9 7 5 1 ,  Winograd  ! 1 ? 7 5 ) ) ,  a 

t r s c r i p t r r  (Abelson ( 1 9 7 5 ) ,  S c h a n k  a n d  A b e l s o n  ( 1975)  ) , a r r t b e n e v  

( P h i l l i p s  ( 1 9 7 5 ) ) ,  a " s t o r y  schemar1 (Rumelhart ( 1 9 7 5 ) ) ,  ar.d a 

t t s o c i a l  a c t i o n  p a r a d i g m F 1  (Bruce ( 1 9 7 5 a ,  1 9 7 5 b )  ) . 

The i n f o r m a t i o n  a s s o c i a t e d  w i t h  s c h e d u l i n g  a t r i p  i n c l u d e s  

f a c t s  a b o u t  d a t e s  a n d  t imes ,  a b o u t  t h e  b u d g e t ,  a b o u t  t r a v e l ,  

a b o u t  c o n f e r e n c e s ,  a n d  s o  on.  I t  also i n c l u d e s  t t p l a n s t r ,  t h a t  i s ,  

t iwe o r d e r e d  s t r u c t u r e s  of beliefs a b o u t  a c h i e v i n g  "goals". I n  

t h i s  case, t h e  g o a l  i s  scheduling a t r i p  t o  a conference .  ( S e e  

a l s o  B r u c e  a n d  S c h m i d t  ( 1 9 7 4 ) ,  Schmidt ( 1 9 7 5 ) ) .  C n e  s u c h  

p a r t i a l l y  i n s t a n t i a t e d  p l a n  m i g h t  be - 

1. F i n d  o u t  t o  w h i c h  b u d g e t  t h e  t r i p  s h o u l d  b e l o n g .  

2 .  Determine how much i s  i n  t h e  b u d g e t  ( b u d g e t ) .  

3 .  F i g u r e  t h e  c o s t  o f  t h e  trig ( t r i p c o s t ) .  

q .  D e c i d e  whether ( b u d g e t  - t r i p c o s t )  i s  a c c e p t a b l e .  

5 .  If acceptable ,  s c h e d u l e  t h e  t r i b  a n d  s t o p .  

6 .  I f  no t  acceptable, determine i f  t r i p  can b e '  

m o d i f i e d  t o  b e  c h e a p e r .  

a .  I f  m o d i f i a b l e ,  go  t o  3 .  

b .  I f  n o t  m o d i f i a b l e ,  s t o p .  
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The  s t e p s  ( 1  - 6 )  a b o v e  a r e  o r d e r e d ,  t h o u g h  n o t h i n g  i s  s a i d  

about t h e i r  r e l a t i v e  l e n g t h s .  A l s o ,  t h e r e  a r e  v a r i a n t s  o n  the 

p l a n  w h e r e  t h e  o r d e r  m i g h t  b e  c h a n g e d ,  e . g .  s t e p  3 m i g h t  come 

b e f o r e  s t e p  2 i n  some o t h e r  plan. The s t r u c t u ~ e  of s u c h  a p l a n ,  

c o u p l e d  w i t h  t h e  by now commonp lace  o b s e r v a t i o n  t h a t  a d i s c o u r s e  

i s  s t r u c t u r e d ,  l e a d a  t o  t h e  natural i d e a  o f  r e p r e s e n t i n g  a 

d i s c o u r s e  by a g rammar ,  Such a grammar  may b e  l a r g e ;  i t  may b e  

p r o b a b i l i s t i c ;  i t  may a p p l y  i n  o n l y  l i m i t e d  d o m a i n s .  

N e v e r t h e l e s s  i t  d o e s  g i v e  some i d e a  o f  w h a t  t o  e x p e c t  i n  a 

d i a l o g u e  and may p l a y  a c e n t r a l  r o l e  i n  l a n g u a g e  c o m p r e h e n s i o n .  

A p o r t i o n  of t h e  grammar  f o r  o u r  e x a m p l e  d i a l o g u e  i s  shown 

i n  F i g u r e  I .  T h i s  i s  a n  A u g m e n t e d  Transition N e t w o r k  Network  

(ATN) i n  w h i c h  t h e  a r c s  n a y  r e f e r  t o  o t h e r  n e t w o r k s  (PUSH a r c s ) ,  

may signify d i r e c t  t r a n s i t i o n s  t o  o t h e r  s t a t e s  (JUMP a r c s ) ,  o r  

may s i g n i f y  c o n c l u s i o n  o f  t h e  p a t h  (POP a r c s ) .  F o r  e x a m p l e ,  i n  

a d d i t i o n  t o  t h i s  "SCHEDULE" n e t w o r k  t h e r e  is a n  n e t w o r k  

w h e r e i n  t h e  m a n a g e r  d e s c r i b e s  a new t r i p  t o  b e  e n t e r e d  a n d  t h e  

s y s t e m  a s k s  him q u e s t p o n s  t o  c o m p l e t e  t h e  d e s c r i p t i a n .  



F i g .  1.  A T N  f o r  s c h e d u l i n g  a t r i p .  

A d i s c o u r s e  o r  d i a l o g u e  grammar c a n  b e  u s e d  w i t h  a m o d i f i e d  

ATN p a r s e r  t o  t t p a r s e t l  a d i a l o g u e ,  g e n e r a t i n g  b o t h  a n a l y s e s  o f  t h e  

c u r r e n t  u t t e r a n c e  a n d  p r e d i c t i o n s  a b o u t  t h e  o n e  t o  come. Tn 

f a c t ,  o n e  s u c h  m o d i f i e d  p a r s e r  a n d  grammar h a s  b e e n  implemen$ted  

f o r  t h e  BBN s p e e c h  s y s t e m  ( ~ r u c e ( 1 9 7 5 c ) ,  Woods, & ( 1 9 7 5 ) ) .  

F o r  many d i a l o g u e s ,  t h e  grammar a p p l i e s  q u i t e  well, t e s t i n g  f o r  

t h e  h e a d  v e r b  i n  t h e  u t t e r a n c e ,  t h e  mood, a n d  c h e c k i n g  

p r e s u p p o s i t i o n s  of t h e  a c t i o n  i m p l i e d .  When s u c c e s s f u l ,  i t  makes 
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c o r r e s p o n d i n g  p r e d i c t i o n s  for a p p l i c a t i o n  t o  t h e  n e x t  u t t e r a n c e .  

U n f o r t u n a t e l y ,  when t h e  grammar  f a i l s  i t  i s  n o t  v e r y  good a t  

r e c o v e r i n g  f r o m  i t s  e r r o r ,  

Discourse grammars seem t o  be most e f f e c t i v e  i n  t i g h t l y  

c o n s t r a i n e d  d o m a i n s ,  more  f o r  i n s t a n c e  i n  a d i s c u s s i o n  a b o u t  how 

t o  c o a k  a t u r k e y ,  w h e r e  t h e r e  a r e  s p e c i f i c  s u b p r o b l e m s  t o  

a n a l y z e ,  t h a n  i n  t h e  t r a v e l  b u d g e t  management  d o m a i n ,  a n d  l e s s  

s t i l l  i n  a g e n e r a l  q u e s t i o n  a n s w e r i n g  c o n t e x t .  ( C f  D e u t s c h  

( 1 9 7 4 ,  1975)  1. 

L e s t  i t  b e  t h o u g h t  t h a t  d i s c o u r s e  p a r s i n g  i s  just s e n t e n c e  

p a r s i n g  f o r  ! 'big s e n t e n c e s w ,  I s h o u l d  e m p h a s i z e  some o f  t h e  

d i f f e r e n c e s ,  d i f f e r e n c e s  w h i c h  some w o u l d  s a y  p r e c l u d e  t h e  u s e  of  

terms l i k e  "grammaru ,, l l A T N 1 ' ,  a n d  l l p a r s i n g ' l ,  F i r s t ,  d i s c o u r s e  

p a r s i n g  p p o c e e d s  i n  a mode o f  p a r t i a l  p a r s e ,  t h e n  o u t p u t ,  t h e n  

p a r t i a l  parse ,  e t c .  I n  o t h e r  w o r d s ,  t h e  g o a l  i s  t o  d e r i v e  

i n f o r m a t i o n  from t h e  p a r t i a l  d i s c o u r s e  w h i c h  h a s  o c c u r r e d  t o  

s u g g e s t  w h a t  may f o l l o w  a n d  t o  e x p l i c a t e  t h e  r o l e  of t h e  c u r r e n t  

u t t e r a n c e .  The p a r s e  i s  n e v e r  c o m p l e t e d ,  n o  s t r u c t u r e  i s  b u i l t .  

S i n c e  t h e  e n t i r e  d i s c o u r s e  i s  n o t  a v a i l a b l e  t o  t h e  p a r s e r  ( a s  t h e  

e n t i r e  s e n t e n c e  i s  t o  a s e n t e n c e  p a r s e r ) ,  i t  i s  n e c e s s a r t l y  

p r o b a b i l i s t i c  One c a n  n e v e r  know how t h e  n e x t  u t t e r a n c e  may 

a l t e r  t h e  c u r r e n t  i n t e r p r e t a t i o n  of  t h e  t r e n d  o f  t h e  d i a l o g u e .  

A n o t h e r  i m p o r t a n t  d i f f e r e n c e  i s  t h a t  PUSE'S a n d  POP'S i n  t h e  

d i s c o u r s e  grammar a r e  w s l o p p y v .  T h a t  i s ,  t h e  p a r t i c i p a n t s  i n  a 

d i a l o g u e  may d e s c e n d  s e v e r a l  l e v e l s  ("Before y o u  f i n i s h ,  l e t  me 
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' 'Before t h a t  . . .")  a n d  n e v e r  l fpop" back u p  t e l l  you a b o u t  ... , 
t o  the o r i g i n a l  l e v e l  of  t h e  discourse. A d i s c o u r s e  p a r s e r  i s  

faced with t h e  pecu l ia r  phenomenon t h a t  a PUSH u s u a l l y  i m p l i e s  a 

POP but n o t  always. 

Some, b u t  n o t  a l l  of  these oddities o f  a d i s c o u r s e  grammar 

are resolved by a n  approach  which e m p h a s i z e s  i n t e r n a l  mode l s  o f  

t h e  speaker a n d  the l i s t e n e r s .  This a p p r o a c h  i s  d i s c u s s e d  i n  t h e  

next section. 

Demand D i s c o u r s e  

One obvious charac te r i s t i c  of  a discourse i s  that many 

processes may b e  occurring a t  o n c e .  A person  c a n n o t ,  nor does h e  

wish t o  respond a t  o n e  time t o  a l l  unanswered questions; e x t e n d  

each u n f i n i s h e d  l i n e  of thought, o r  dea l  with every 

i n c o n s i s t e n c y .  While a grammar may p r e d i c t  t h e  most l i k e l y  

a c t i o n  f o r  a given p o i n t  i n  a d i a l o g u e ,  i t  i s  n o t  v e r y  good at 

sugges t ing  alternatives out  o f  t h e  main l i n e .  T h e r e  a p p e a r s  t o  

be a n  additional mechanism of  r o u g h l y  t h e  f o l l o w i n g  form: 

An event in a discourse ( o r  p r i o r  t o  i t )  s e t s  u p  a number o f  

internal demands. Examples of s u c h  demands are t o  c o n f i r m  what 

was s a i d ,  explore  i t s  consequences ,  d i s p u t e  i t ,  a n s w e r  i t ,  e t c .  

For any given e v e n t  ( s u c h  as  a n  =utterance)  t h e ~ e  may b e  n o n e ,  

one, o r  many demands created. A person 's  own a c t i o n  may place 

demands upon himse l f .  I f  X asks a question o f  Y ,  t h e n  Y n o r m a l l y  

es tab l i shes  an internal demand t o  answer  t h e  q u e s t i o n .  But X may 
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a l s o  e s t a b l i s h  a demand o f  t h e  f o r m ,  l1check  t o  see i f  t h e  

q u e s t i o n  h a s  b e e n  answered1! .  T h i s  l a t t e r  demand may g e n e r a t e  a 

later u t t e r a n c e  such a s ,  "Why h a v e n  t you  a n s w e r e d  me?". 

Simple demand m o d e l s  already e x i s t  i n  a few s y s t e m s .  I n  

g e n e r a l ,  t h e y  s u g g e s t  t h a t  u t t e r a n c e s  a r e  p r o d u c e d  i n  r e s p o n s e  t o  

c o n d i t i o n s  i n  t h e  ( i n t e r n a l  m o d e l  o f  t h e )  e n v i r o n m e n t  r a t h e r  t h a n  

a s  units i n  a l a rger  l i n g u i s t i c  f o r m .  (See a l s o  S t a n s f i e l d  

( 1 9 7 5 ) ) .  I t  w o u l d  b e  p r e m a t u r e  t o  a r g u e  t h a t  e i t h e r  a demand 

m o d e l  o r  a grammar  m o d e l  i s  s u f f i c i e n t  by itself, I n s t e a d ,  w h a t  

f o l l o w s  i s  s i m p l y  a d e s c r i p t i o n  of  a demand model  f o r  t h e  t r a v e l  

b u d g e t  management  d o m a i n  m e n t i o n e d  a b o v e .  

I n t e r n a l  demands  o n  t h e  t r a v e l  b u d g e t  s y s t e m  h e l p  t o  e x p l a i n  

how o n e  c o m p u t a t i o n  of a r e s p o n s e  c a n  b e  p u s h e d  down,  w h i l e  a 

whole d i a l o g u e  t a k e s  p l a c e  t o  o b t a i n  m i s s i n g  i n f o r m a t i o n ,  a n d  how 

a c~mputation can spawn s u b s e q u e n t  e x p e c t a t i o n s  o r  d i g r e s s i o n s .  

Associated w i t h  each demand i s  a p r i o r i t y ,  a p o i n t e r  ( p u r ~ o s e )  t o  

the demand w h i c h  spawned  t h i s  o n e  ( i f  any), a n d  a t i m e  marker 

i n d i c a t i n g  how l o n g  t h e  demand has  b e e n  a r o u n d .  An a c t i v e  

u n a n s w e r e d  q u e s t i o n  i s  a t y p i c a l  demand with h i g h  p r i o r i t y .  

Demands of lower priority i n c l u d e  s u c h  t h i n g s  a s  a n o t i c e  by t h e  

s y s t e m  t h a t  t h e  m a n a g e r  i s  o v e r  h i s  b u d g e t .  S u c h  a n o t i c e  m i g h t  

not be communicated u n t i l  after direct q u e s t i o n s  had been 

a n s w e r e d .  The f a c t  t h a t  some q u e s t i o n s  c a n n o t  b e  a n s w e r e d  

w i t h o u t  m o r e  i n f o r m a t i a ~  l e a d s  to t h e  



User-makes-query 

S y s t e m - a s k s - q u e s t i o n  

User-clarif i e s  

S y s t e m - a n s w e r s - q u e r y  

k i n d  of  embedding which  i s  t y p i c a l l y  represented i n  a d i s c o u r s e  

grammar by a PUSH t o  a l t c l a r i f i c a t i o n U  s t a t e .  

Counter -demands  a r e  q u e s t i o n s  t h e  s y s t e m  has e x p l i c i t l y  o r  

i m p l i c i t l y  a s k e d  t h e  u s e r .  While i t  s h o u l d  n o t  h o l d  o n  t o  t h e s e  

a s  l o n g  a s  i t  d o e s  t o  demands ,  n o r  e x p e c t  t o o  s t r o n g l y  t h a t  t h e y  

w i l l  be  met, t h e  system can r e a s o n a b l y  expect  t h a t  most 

coun te r -demands  w i l l  b e  r e s o l v e d  i n  some way. T h i s  i s  a n  

a d d i t i o n a l  i n f l u e n c e  on t h e  d i s c o u r s e  s t r u c t u r e .  

A demand model  a l s o  i n c l u d e s  a r e p r e s e n t a t i o n  o f  t h e  c u r r e n t  

t o p i c ,  t h e  a c t i v e  focus  of a t t e n t i o n  i n  t h e  d i a l o g u e .  For  t h e  

t r a v e l  budget  s y s t e m ,  i t  c o u l d  b e  t h e  a c t u a l  b u d g e t ,  a 

h y p o t h e t i c a l  budget, a p a r t i c u l a r  trzi-p, o r  a c o n f e r e n c e .  The 

c u r r e n t  t o p i c  i s  u s e d  a s  a n  a n c h o r  p o i n t  f o r  r e s o l v i n g  r e f e r e n c e s  

a n d  d e c i d i n g  how much d e t a i l  t o  g i v e  i n  r e s p o n s e s .  Again, t h i s  

s t r u c t u r e  leads t o  c e r t a i n  modes o f  i n t e r a c t i o n .  F o r  e x a m p l e ,  i f  

the manager  says " E n t e r  a t r i p , "  t h e  s y s t e m  n o t e s  t h a t  t h e  

c u r r e n t  t o p i c  h a s  changed t o  a n  i n c o m p l e t e l y  d e s c r i b e d  t r i p .  

T h i s  r e s u l t s  i n  demands that cause s t a n d a r d  f i l l - i n  q u e s t i o n s  t o  

b e  a s k e d .  I f  t h e  manager  wants t o  c o m p l e t e  t h e  t r i p  d e s c r i p t i o n  

l a t e r ,  then t h e  c o m p l e t i o n  o f  t h e  t r i p  d e s c r i p t i o n  becomes  a low 



p r i o r i t y  demand ,  

5 .  S y n t h e s i s ?  

D i s c o u r s e  has  been .  a n  o b j e c t  of' s t u d y  f o r  many b o t h  i n  a n d  

o u t  o f  t h e  f i e l d  o f  c o m p u t a t i o n a l  L i n g u i s t i c s .  E s p e c i a l l y  w o r t h  

n o t i n g  i s  t h e  work o f  s o c i o l i n g u i s t s  s u c h  a s  Labov ( 1 9 7 2 ) ,  S a c k s ,  

S c h e g l o f f ,  and  J e f f e r s o n  (19751,  a n d  S c h e g l o f f  ( 1 9 7 2 ) .  L i n g u i s t s  

(e.g.  Grimes), s o c i o l o g i s t s  (e .g .  Gof fman ( 1 9 7 1 ) ) ,  a n d  

p h i l o s o p h e r s  (e.g. A u s t i n  ( 1 9 6 2 ) ,  Sear le  ( 1 9 6 9 ) )  have  i m p o r t a n t  

d i r e c t  o r  re la ted  c o n t r i b u t i o n s .  I c e r t a i n l y  c a n ' t  presume i n  

t h i s  s h o r t  p a p e r  tan ~ i v e  t h e  d e f i n i t i v e  s o l u t i o n  t o  a l l  t h e  

p rob l ems  r e v o l v i n g  a r o u n d  t h e  d i s c o u r s e  q u e s t i o n .  What I have  

t r i e d  t o  do i s  t o  emphas i ze  a d i s t i n c t i o n  i n  a p p r o a c h  between 

l o o k i n g  a t  a d i s c o u r s e  as  a l i n g u i s t i c  whole  w i t h  s u b p a r t s  b e i n g  

i n d i v i d u a l  u t t e r a n c e s ,  and  a s  a s i d e  e f f e c t  o f  r e s p o n s e s  t o  t a s k  

demands . 

Both  a p p r o a c h e s  a r e  useful i n  e x e m p l i f y i n g  ways  i n  which  t h e  

o therwise  h a z y  area  of  d i s c o u r s e  might be m o d e l e d .  The grammar 

a p p r o a c h  makes t h e  s t r o n g e s t  s t a t e m e n t  a b o u t  a c t u a l  d i s c o u r s e  

s t r u c t u r e  a n d  c a n  b e s t  b e  u s e d  where t h e  s t r u c t u r e  i s  w e l l  known 

o r  can b e  t i g h t l y  c o n s t r a i n e d ,  e . g .  i n  g e n e r a t i n g  a d i s c o u r s e  o r  

i n  a man-machine s y s t e m  where t h e  compu te r  imposes  c o n t r o l  on t h e  

d i a l o g u e .  A grammar and a d i s c o u r s e  p a r s e r  can b e  v e r y  e f f i c i e n t  

i n  s u c h  s i t u a t i o n s .  When t h e  d i a l o g u e  i s  l e s s  p r e d i c t a b l e  t h e  

(more  bot tom-up)  demand p r o o e s s i n g  a p p r o a c h  may b e  more r e s i s t a n t  
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t o  v t s u r p r i s e s v l  i n  t h e  d i a l o g u e .  

The u l t i m a t e  d i s c o u r s e  model  p r o b a b l y  c o n t a i n s  a s p e c t s  o f  

b o t h  g o a l - d i r e c t e d  grammars a n d  o f  l o c a l i z e d  r e s p o n s e s  t o  

demands.  What s h o u l d  be p a r t i c u l a r l y  i n t e r e s t i n g  t o  see i s  how 

c h a r a c t e r i s t i c s  o f  t h e  model  a re  a f f e c t e d  by t h e  t y p e  of 

d i s c o u r s e ,  human-machine v .  human-human, p r o b l e m - o r i e n t e d  v .  

i n f o r m a t i o n - e x c h a n g i n g ,  o r  new domain  v ,  o l d .  
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