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A T H E O R Y O F D I S C O U R S E S T R U C T U RE 

Barbar a J .  Gros z 

Artificia l  Intelligenc e Center ,  an d 

Cente r  fo r  th e Stud y o f  Languag e an d Informatio n 

SRI  Internationa l 

A B S T R A CT 

1.  O v e r v i e w 

I n thi s tal k I  wil l  presen t  th e basi c element s o f  a  computationa l  theor y o f  discours e 

structure. ^  A  prope r  accoun t  o f  discours e structur e i s neede d bot h a s th e basi s o f  a n 

accoun t  o f  discours e meanin g ( a semanti c task )  an d t o underli e a  mode l  o f  discours e 

processing .  I t  provide s th e forme r  b y specifyin g th e basi c unit s a  discours e comprise s an d 

th e way s i n whic h the y ca n relate .  I t  play s a  ke y rol e i n discours e processin g b y 

stipulatin g constraint s o n thos e portion s o f  a  discours e t o whic h an y give n utteranc e i n 

th e discours e mus t  b e related . 

An account of discourse structure is closely related to two questions: What 

individuate s a  discourse ? W h a t  make s a  discours e coherent ? Tha t  is ,  face d wit h a 

sequenc e o f  utterances ,  ho w doe s on e kno w whethe r  the y constitut e a  singl e discourse , 

severa l  (perhap s interleaved )  discourses ,  o r  none ? Likewise ,  ho w doe s a  discours e 

participan t  kno w wher e an d ho w a n utteranc e belong s i n a  discourse . 

In the theory, discourse structure is intimately connected with two nonlinguistic 

notions :  intentio n an d attention .  Intention s pla y a  primar y rol e i n explainin g discours e 

structure ,  definin g discours e coherence ,  an d providin g a  coheren t  conceptualizatio n o f 

th e ter m "discourse "  itself .  Attentio n i s a n essentia l  facto r  i n explicatin g th e processin g 

of  utterance s i n discourse . 

A major claim of the theory that Sidner and I are developing [Grosz and Sidner 86] is 

Substantia l  portion s o f  thi s abstrac t  ar e take n fro m a  pape r  coauthore d b y C.L .  Sidne r  [Gros z an d 
Sidne r  86] .  Th e theor y I  describ e i s bein g develope d jointl y wit h her .  Mor e detail s ma y b e foun d i n th e 

paper . 
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tha t  th e structur e o f  an y discours e i s a  composit e o f  thre e distinc t  bu t  interactin g 

components :  (1 )  th e structur e o f  th e actua l  sequenc e o f  utterance s i n th e discourse ;  (2 )  a 

structur e o f  intentions ;  (3 )  a n attentiona l  state .  I n examinin g attentiona l  state ,  I  wil l 

sho w tha t  i t  ha s a t  leas t  tw o separat e constituents :  on e correspond s t o th e globa l  focu s o f 

attentio n o f  th e participant s i n a  discours e an d th e othe r  t o thei r  mor e loca l  centerin g o f 

attentio n a t  an y give n utteranc e i n th e discourse . 

The distinction among the three components is essential to an explanation of various 

linguisti c phenomena ,  includin g interruptions ,  th e differentia l  us e o f  certai n type s o f 

referrin g expressions ,  an d th e us e o f  certai n phrase s tha t  a t  time s functio n solel y t o affec t 

discours e segmentatio n an d structure .  Example s o f  eac h o f  thes e phenomen a an d th e rol e 

of  th e component s i n explainin g the m wil l  b e give n i n th e talk . 

By providing an overall framework within which to answer questions about the 

relevanc e o f  variou s segment s o f  discours e t o on e anothe r  an d t o th e overal l  purpose s o f 

th e discours e participants ,  th e theor y ha s implication s fo r  natural-languag e processin g 

wor k i n general .  I n particular ,  variou s propertie s o f  th e intentiona l  componen t  sugges t 

problem s wit h approache s t o discours e coherenc e base d o n selectin g discours e 

relationship s fro m a  fixe d se t  o f  alternativ e rhetorica l  pattern s (e.g. ,  [Hobb s 79] ,  (Man n 

83] ,  [Reichma n 81] )  a s wel l  a s indicatin g severa l  issue s tha t  mus t  b e confronte d i n 

expandin g speech-act-relate d theorie s (e.g. ,  [Alle n 80] ,  (Cohe n 80] ,  [Alle n 83] )  fro m 

coverag e o f  individua l  utterance s t o coverag e o f  extende d sequence s o f  utterance s i n 

discourse . 

Most of this presentation will be concerned with specifying an abstract model of 

discours e structure ;  i n particular ,  th e definition s o f  th e component s wil l  abstrac t  awa y 

fro m th e detail s o f  th e discours e participants .  Bot h th e constructio n o f  a  compute r 

syste m tha t  ca n participat e i n a  discours e (i.e. ,  on e tha t  i s a  languag e user )  an d th e 

specificatio n o f  a  psychologica l  mode l  o f  languag e us e requir e th e appropriat e projectio n 

of  thi s abstrac t  mode l  ont o propertie s o f  a  languag e use r  an d specificatio n o f  additiona l 

details ;  fo r  example ,  memor y fo r  linguisti c structur e mus t  b e specifie d an d mean s fo r 

encodin g attentiona l  state ,  an d appropriat e representation s o f  intentiona l  structur e mus t 
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be provided). Although I will not address such issues completely, I will examine certain 

ke y processin g questions . 

2. Linguistic Structure 

Utterances—th e actua l  sayin g o r  writin g o f  particula r  sequence s o f  phrase s an d clauses -

ar e th e basi c element s o f  th e linguisti c structure .  Jus t  a s th e word s i n a  singl e sentenc e 

for m constituen t  phrases ,  th e utterance s i n a  discours e ar e naturall y aggregate d int o 

discours e segments .  Th e linguisti c structur e consist s o f  thes e discours e segment s an d 

embeddin g relationship s amon g them . 

The utterances in a segment, like the words in a phrase, serve particular roles with 

respec t  t o tha t  segment .  I n addition ,  th e discours e segments ,  lik e th e phrases ,  fulfil l 

certai n function s wit h respec t  t o th e overal l  discourse .  Althoug h tw o consecutiv e 

utterance s m a y b e i n th e sam e discours e segment ,  i t  i s  als o c o m m o n fo r  tw o consecutiv e 

utterance s t o b e i n differen t  segments .  I t  i s  als o possibl e fo r  tw o utterance s tha t  ar e 

nonconsecutiv e t o b e i n th e sam e segment .  A n individua l  segmen t  ma y includ e a 

combinatio n o f  subsegment s an d utterance s onl y i n tha t  segmen t  (an d no t  member s o f 

any o f  it s  embedde d subsegments) . 

One claim of the theory is that the embedding relationships are a surface reflection of 

relationship s amon g element s o f  th e intentiona l  structure .  However ,  variou s element s o f 

th e linguisti c structur e ar e crucia l  i n conveyin g informatio n abou t  th e intentiona l 

structur e s o tha t  thes e tw o component s ar e mutuall y constraining .  Becaus e th e linguisti c 

structur e i s no t  strictl y decompositional ,  variou s propertie s o f  th e discours e (mos t 

notabl y th e intentiona l  structure )  ar e function s o f  propertie s o f  individua l  utterance s an d 

propertie s o f  segments .  I n additio n t o givin g example s tha t  illustrat e th e nonstric t 

decompositionalit y o f  discourse ,  I  wil l  discus s problem s tha t  aris e i n determinin g th e 

intentiona l  structur e becaus e o f  it . 

There is a two-way interaction between the discourse segment structure and the 

utterance s constitutin g th e discourse :  linguisti c expression s ca n b e use d t o conve y 

informatio n abou t  th e discours e structure ;  conversely ,  th e discours e structur e constrain s 

434 



G R O SZ 

the interpretation of expressions (and hence affects what a speaker says and how a 

heare r  wil l  interpre t  wha t  i s  said) .  No t  surprisingly ,  linguisti c expression s ar e amon g th e 

primar y indicator s o f  discours e segmen t  boundaries .  Th e explici t  us e o f  certai n word s 

and phrase s (e.g. ,  "i n th e firs t  place" )  an d mor e subtl e clues ,  suc h a s change s i n tens e 

and aspect ,  ar e include d i n th e repertoir e o f  linguisti c device s tha t  function ,  wholl y o r  i n 

part ,  t o indicat e thes e boundarie s (Reichman-Ada r  84 ,  Cohe n 83 ,  Polany i  83] .  I  wil l  giv e 

example s tha t  sho w thes e linguisti c boundar y marker s ca n b e divide d accordin g t o 

whethe r  the y explicitl y  indicat e change s i n th e intentiona l  structur e o r  i n th e attentiona l 

stat e o f  th e discourse .  Th e differentia l  us e o f  thes e linguisti c marker s provide s on e piec e 

of  evidenc e fo r  considerin g thes e tw o component s t o b e distinct . 

Because these linguistic devices function explicitly as indicators of discourse structure, 

i t  become s clea r  tha t  the y ar e bes t  see n a s providin g informatio n a t  th e discours e level , 

and no t  a t  tha t  o f  th e sentence ;  hence ,  certai n kind s o f  question s (e.g. ,  abou t  thei r 

contributio n t o th e trut h condition s o f  a n individua l  sentence )  d o no t  mak e sense .  Fo r 

example ,  i n th e utteranc e "Incidentally ,  Jan e swim s ever y day, "  th e "incidentally " 

indicate s a n interruptio n o f  th e mai n flo w o f  discours e rathe r  tha n affectin g i n anywa y 

th e meanin g o f  "Jan e swim s ever y day. "  Jane' s swimmin g ever y da y coul d hardl y b e 

fortuitous . 

Just as linguistic devices affect structure, so the discourse segmentation affects the 

interpretatio n o f  linguisti c expression s i n a  discourse .  Referrin g expression s provid e th e 

primar y exampl e o f  thi s effect .  Th e segmentatio n o f  discours e constrain s th e us e o f 

referrin g expression s b y delineatin g certai n point s a t  whic h ther e i s a  significan t  chang e 

i n wha t  entitie s (objects ,  properties ,  o r  relations )  ar e bein g discussed .  Fo r  example ,  ther e 

ar e differen t  constraint s o n th e us e o f  pronoun s an d reduce d definite-nou n pb ;  r̂se s withi n 

a segmen t  tha n acros s segmen t  boundaries .  Whil e discours e segmentatio n i s obviousl y 

not  th e onl y facto r  governin g th e us e o f  referrin g expressions ,  i t  i s  a n importan t  one . 
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3. Intentional Structure 

A rathe r  straightforwar d propert y o f  discourses ,  namely ,  tha t  the y (or ,  mor e 

accurately ,  thos e w h o participat e i n them )  hav e a n overal l  purpose ,  turn s ou t  t o pla y a 

fundamenta l  rol e i n th e theor y o f  discours e structure .  Thus ,  intention s o f  a  particula r 

sor t  an d a  smal l  numbe r  o f  relationship s betwee n the m provid e th e basi c element s o f  th e 

intentiona l  structure . 

Although typically the participants in a discourse may have more than one aim in 

participatin g i n th e discours e (e.g. ,  a  stor y m a y entertai n it s listener s a s wel l  a s describ e 

an event ;  a n argumen t  m a y establis h a  person' s brillianc e a s wel l  a s convinc e someon e 

tha t  a  clai m o r  allegatio n i s  true) ,  w e distinguis h on e o f  thes e purpose s a s foundationa l  t o 

th e discourse .  W e wil l  refe r  t o i t  a s th e discours e purpos e (DP) .  Fro m a n intuitiv e 

perspective ,  th e discours e purpos e i s th e intentio n tha t  underlie s engagin g i n th e 

particula r  discourse .  Thi s intentio n provide s bot h th e reaso n a  discours e ( a linguisti c 

act) ,  rathe r  tha n som e othe r  action ,  i s  bein g performe d an d th e reaso n th e particula r 

conten t  o f  thi s discours e i s bein g conveye d rathe r  tha n som e othe r  information .  Fo r  eac h 

of  th e discours e segments ,  w e ca n als o singl e ou t  on e intention~th e discours e segmen t 

purpos e (DSP) .  F ro m a n intuitiv e standpoint ,  th e D S P specifie s ho w thi s segmen t 

contribute s t o achievin g th e overal l  discours e purpose . 

Typically the initiator of a discourse (e.g., the writer of a text or the first speaker in a 

dialogue )  wil l  hav e a  numbe r  o f  differen t  kind s o f  intention s tha t  lea d t o initiatin g a 

discourse .  O n e kin d migh t  includ e intention s t o spea k i n a  certai n languag e o r  t o utte r 

certai n words .  Anothe r  migh t  includ e intention s t o amus e o r  t o impress .  Th e kind s o f 

intention s tha t  ca n serv e a s discours e purpose s o r  discours e segmen t  purpose s ar e 

distinguishe d fro m othe r  intention s b y th e fac t  tha t  the y ar e intende d t o b e recognize d 

(cf .  [Alle n 80] ,  [Sidne r  85]) ,  wherea s othe r  intention s ar e private ;  tha t  is ,  th e recognitio n 

of  th e D P o r  D S P i s essentia l  t o it s achievin g it s intende d effect .  Discours e purpose s 

and discours e segmen t  purpose s shar e thi s propert y wit h certai n utterance-leve l 

intention s tha t  Gric e [Gric e 69] . 

It is important to distinguish intentions that are intended to be recognized from other 
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kind s o f  intention s tha t  ar e associate d wit h discourse .  Intention s tha t  ar e intende d t o b e 

recognize d achiev e thei r  intende d effec t  onl y i f  th e intentio n i s recognized .  Fo r  example , 

a complimen t  achieve s it s intende d effec t  onl y i f  th e intentio n t o complimen t  i s 

recognized ;  i n contrast ,  a  screa m o f  "boo "  typicall y achieve s it s intende d effec t  (scarin g 

th e hearer )  withou t  th e heare r  havin g t o recogniz e th e speaker' s intention . 

We have identified two structural relations that play an important role in discourse 

structure :  dominanc e an d satisfaction-precedence .  A n actio n tha t  satisfie s on e 

intention ,  sa y DSP l ,  m a y b e intende d t o provid e par t  o f  th e satisfactio n o f  another ,  sa y 

DSP2.  W h e n thi s i s th e case ,  w e wil l  sa y tha t  D S P l  contribute s t o D S P 2 ;  conversely ,  w e 

wil l  sa y tha t  D S P 2 dominate s D S P l  (o r  D S P 2 D O M DSPl) .  Th e dominanc e relatio n 

invoke s a  partia l  orderin g o n DSP s tha t  w e wil l  refe r  t o a s th e dominanc e hierarchy . 

For  som e discourses ,  includin g task-oriente d ones ,  th e orde r  i n whic h th e DSP s ar e 

satisfie d ma y b e significant ,  a s wel l  a s bein g intende d t o b e recognized .  W e wil l  sa y tha t 

DSPl  satisfaction-precede s D S P 2 (or ,  D S P l  S P D S P 2 )  wheneve r  D S P l  mus t  b e satisfie d 

befor e DSP2. 2 

The range of intentions that can serve as discourse, or discourse segment, purposes is 

open-ende d (cf .  (Wittgenstei n 53] ,  paragrap h 23) ,  muc h lik e th e rang e o f  intention s tha t 

underli e mor e genera l  purposefu l  action .  Ther e i s n o finit e lis t  o f  discours e purposes ,  a s 

ther e is ,  say ,  o f  syntacti c categories .  I t  remain s a n unresolve d researc h questio n whethe r 

ther e i s a  finit e descriptio n o f  th e open-ende d se t  o f  suc h intentions .  However ,  eve n i f 

ther e wer e finit e descriptions ,  ther e woul d stil l  b e n o finit e lis t  o f  intention s fro m whic h 

t o choose .  Thus ,  a  theor y o f  discours e structur e canno t  depen d o n choosin g th e 

DP/DSPs fro m a  fixe d lis t  (cf .  [Reichman-Ada r  84] ,  (Schan k 82) ,  [Man n 83]) ,  no r  o n th e 

particular s o f  individua l  intentions .  Althoug h th e particular s o f  individua l  intentions , 

lik e a  wid e rang e o f  c o m m o n sens e knowledge ,  ar e crucia l  t o understandin g an y 

discourse ,  suc h particular s canno t  serv e a s th e basi s fo r  determinin g discours e structure . 

2 
These tw o relation s ar e simila r  t o one s tha t  pla y a  rol e i n parsin g a t  th e sentenc e level :  immediat e 

dominanc e an d linea r  precedence .  However ,  th e dominanc e relation ,  lik e th e on e i n Marcu s an d Hindle' s 
D-theor y [Marcu s e t  al .  83] ,  i s  partia l  (i.e. ,  nonimmediate) . 
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What is essential for discourse structure is that such intentions bear certain kinds of 

structura l  relationship s t o on e another .  Sinc e th e C P s ca n neve r  kno w th e whol e se t  o f 

intention s tha t  migh t  serv e a s D P / D S P s ,  wha t  the y mus t  recogniz e i s th e relevan t 

structura l  relationship s amon g intentions .  Althoug h ther e i s a n infinit e numbe r  o f 

intentions ,  ther e ar e onl y a  smal l  numbe r  o f  relation s relevan t  t o discours e structur e tha t 

ca n hol d betwee n them . 

4. Attentional State 

Th e thir d componen t  o f  discours e structure ,  th e attentiona l  state ,  i s  a n abstractio n o f 

th e participants '  focu s o f  attentio n a s thei r  discours e unfolds .  Attentiona l  stat e contain s 

informatio n abou t  th e objects ,  properties ,  relations ,  an d discours e intention s tha t  ar e 

most  salien t  a t  an y give n point .  I t  essentiall y  summarize s informatio n fro m previou s 

utterance s crucia l  fo r  processin g subsequen t  one s thu s obviatin g th e nee d fo r  keepin g a 

complet e histor y o f  th e discourse .  I t  i s  inherentl y dynamic ,  recordin g th e objects , 

properties ,  an d relation s tha t  ar e salien t  a t  eac h poin t  i n th e discourse .  Thu s attentiona l 

stat e serve s a n additiona l  purpose :  namely ,  i t  furnishe s th e mean s fo r  actuall y usin g th e 

informatio n i n th e othe r  tw o structure s i n generatin g an d interpretin g individua l 

utterances . 

In this theory, the global component of attentional state is modelled by a set of focus 

spaces ;  change s i n attentiona l  stat e ar e modelle d b y a  se t  o f  transitio n rule s tha t  specif y 

th e condition s fo r  addin g an d deletin g spaces .  W e cal l  th e collectio n o f  focu s space s 

availabl e a t  an y on e tim e th e focusin g structur e an d th e proces s o f  manipulatin g space s 

focusing . 

The global focusing process associates a focus space with each discourse segment; this 

spac e contain s thos e entitie s tha t  ar e salient-eithe r  becaus e the y hav e bee n mentione d 

explicitl y  i n th e segmen t  o r  becaus e the y becam e salien t  i n th e proces s o f  producin g o r 

comprehendin g th e utterance s i n th e segment .  Th e focu s spac e als o include s th e DSP ; 

th e inclusio n o f  th e purpos e reflect s th e fac t  tha t  th e C P s ar e focuse d no t  onl y o n wha t 

the y ar e talkin g about ,  bu t  als o o n wh y the y ar e talkin g abou t  it .  Not e however ,  tha t 

althoug h eac h focu s spac e contain s a  D S P ,  th e focu s structur e doe s no t  includ e th e 
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intentional structure as a whole. 

The local component of attentional state is modelled by assigning to each utterance a 

backward-lookin g cente r  an d a  se t  o f  forward-lookin g center s [Gros z e t  al .  83 ,  Gros z e t 

al .  86] .  Centerin g rule s provid e constraint s o n ho w variou s entitie s ca n b e realize d i n a n 

utteranc e (e.g. ,  wha t  surfac e form s ca n b e use d t o refe r  t o a  give n object) .  I  wil l  giv e 

example s tha t  illustrat e difference s i n acceptabilit y  accordin g t o whethe r  thes e rule s ar e 

followe d o r  not . 

It is important to note that attentional state component is not equivalent to cognitive 

state ,  bu t  i s  onl y on e o f  it s  components .  Cognitiv e stat e i s a  riche r  structure ,  on e tha t 

include s a t  leas t  th e knowledge ,  beliefs ,  desires ,  an d intention s o f  a n agent ,  a s wel l  a s th e 

cognitiv e correlate s o f  attentiona l  stat e a s modelle d i n thi s paper . 
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