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Dftscription of Symposium 

The participants in this symposium present computational and psychological models of 

coherenc e i n tex t  an d discourse .  Th e emphasi s i s o n conceptua l  coherenc e rathe r  tha n syntacti c 

or  linguisti c coherence .  Tha t  is ,  th e primar y goa l  i s  t o explai n ho w th e tex t  (writte n o r  oral) ,  th e 

semanti c representation ,  an d worl d knowledg e togethe r  determin e ho w ide a unit s ar e connecte d 

coherently .  Synta x an d othe r  surfac e linguisti c feature s undoubtedl y pla y a  rol e i n a  complet e 

theor y o f  coherence ;  however ,  thei r  rol e i s no t  th e primar y focu s o f  thi s symposium . 

The participants in this symposium span diverse fields in cognitive science: Cognitive 

psychology ,  artificia l  intelligence ,  computationa l  linguistics ,  discours e processing ,  an d 

educationa l  psychology .  However ,  al l  o f  th e model s adop t  a  computationa l  approac h t o 

investigatin g coherence .  Tha t  is ,  eac h mode l  ha s particula r  assumption s abou t  knowledg e 

representation ,  th e forma l  compositio n o f  ide a units ,  symboli c procedure s tha t  operat e o n ide a 

units ,  an d th e managemen t  o f  workin g menwry .  Th e model s addres s th e proces s o f  constructin g 

coheren t  meanin g structure s durin g comprehensio n i n additio n t o addressin g th e representatio n 

of  th e meanin g structures . 

There are several foundations for establishing conceptual coherence when text or discourse is 

comprehended .  First ,  th e textbas e become s mor e coheren t  t o th e exten t  tha t  explici t 

proposition s ca n b e connecte d b y anaphori c reference s an d bridgin g inference s (Clari < & 

Haviland ,  1977 ;  Hallida y &  Hasan ,  1976 ;  Kintsc h &  va n Dijk ,  1978 ;  va n Dij k &  Kintsch ,  1983) . 

Second ,  a  se t  o f  tex t  proposition s ar e conceptuall y relate d b y virtu e o f  highe r  orde r  package s o f 

generi c work J knowledge ,  suc h a s script s an d frame s (Bower ,  Black ,  &  Turner ,  1979 ;  Minsky , 

1975 ;  Graesse r  &  Clark ,  1985 ;  Schan k &  Abelson ,  1977) .  Third ,  coherenc e ma y b e impose d b y 

virtu e o f  abstrac t  rhetorica l  configuration s (Meyer ,  1985) ,  suc h a s problem+solution , 

claim+evidence ,  assumptions+conclusion ,  compare+contrast ,  setting+plot ,  question+answer , 

and s o on .  Fourth ,  ther e i s a  pragmati c leve l  tha t  consider s th e commo n groun d an d goal s o f  th e 

speec h participants .  Al l  o f  thes e foundation s ar e discusse d i n thi s symposium . 
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Bruc e Britton ,  Kintsch' s computationa l  mode l  o f  coherenc e processing :  Diagnosin g 

Inference s i n naturally-occurrin g text ,  an d repairin g tex t  accordingl y t o increas e 

learnin g 

Paul  va n de n Broek ,  Establishin g coherenc e durin g reading :  A  proces s mode l  o f 

inferenc e generatio n 

Charle s Fletcher ,  A  nx)de l  o f  narrativ e comprehensio n an d recal l 

Roger  Kreuz  an d Richar d Roberts ,  Th e element s o f  conversationa l  coherenc e 

T o m Trabass o an d Nanc y Stein ,  discussant s 
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R e a s o n i n g a b o u t  a  S e m a n t i c M e m o r y E n c o d i n g 

o f  t h e C o n n e c t i v i t y o f  E v e n t s ^ 

Richar d Alterma n 

Compute r  Scienc e Departmen t 

Brandei s Universit y 

I n artificia l  intelligence ,  huma n understandin g o f  tex t  i s  modele d b y program s whic h 

construc t  representations .  A  critica l  questio n concern s determinin g th e for m o f  th e repre -

sentatio n (henc e th e for m o f  th e understanding) .  Th e notio n o f  coherenc e emphasize s th e 

connectivit y o f  item s i n th e understanding/representation .  Coherenc e representation s eithe r 

ti e togethe r  th e word s o f  th e text ,  th e discours e unit s o f  th e text ,  o r  th e concept s th e tex t 

invokes .  Th e coherenc e viewpoin t  i s  exemplifie d b y th e work s o f  Hallida y &  Hasa n (1976 ) 

on cohesion ,  Lockma n &  Klapphol z (1980 )  o n contextua l  referenc e resolution ,  Hobb s (1979 ) 

on rhetorica l  coherence ,  an d th e semanti c network-derive d tex t  representatio n technique s o f 

Norvi g (1989) ,  Kintsc h (1988) ,  an d Charnia k (1986 ,  1983) . 

I n th e theor y o f  even t  concep t  coherenc e (ECC :  Alterman ,  1985;1982) ,  a  sequenc e o f 

event s i s represente d b y a  cop y o f  a  portio n o f  th e we b o f  concept s tha t  hold s th e event s 

togethe r  i n semanti c memory .  Th e basi c ide a i s tha t  semanti c memor y provide s a  vocabular y 

fo r  encodin g th e event s t o b e understood :  th e 'language '  o f  th e representatio n i s provide d 

by a n underlyin g semanti c network .  Th e wor k o n even t  concep t  coherenc e i s mos t  directl y 

influence d b y earl y wor k i n semanti c network s an d spreadin g activatio n (Quillian ,  1968 ; 

Collin s &  Loftus ,  1973) ,  th e incorporatio n o f  cas e frame s (Fillmore ,  1968 )  int o th e semanti c 

networ k framewor k b y Simmon s (1973) ,  an d th e wor k o f  Schan k (1982 )  o n dynami c memory . 

I  wil l  refe r  t o th e oupu t  derive d fro m a  E C C analysi s a s a n even t  connectivit y graph . 

Th e focu s o f  thi s tal k i s o n th e semantic s o f  th e ECC-derive d representatio n scheme .  I 

wil l  describ e a  progra m calle d SS S (develope d wit h Larr y Bookman )  tha t  exploit s th e even t 

connectivit y grap h i n suppor t  o f  severa l  reasonin g tasks :  SS S use s th e grap h t o identif y 

th e conceptua l  root s o f  th e narrative .  (Roughl y th e conceptua l  root s correspon d t o th e 

basi c even t  notion s o f  th e representation/understanding. )  A n interestin g propert y o f  th e 

conceptua l  root s i s tha t  the y ar e th e minimu m se t  tha t  cover s th e entir e interpretatio n 

graph .  Wit h th e additio n o f  th e technique s tha t  determin e th e conceputa l  roots ,  SS S i s 

abl e t o succinctl y explai n th e connectio n betwee n an y tw o concep t  coheren t  event s i n th e 

narrative .  Als o implemente d i n SS S i s a  measur e o f  importanc e tha t  quantifie s th e author' s 

conceptua l  emphasis .  Lastly ,  I  wil l  outhn e th e summarizatio n technique s use d b y SS S t o 

describ e th e basi c even t  conten t  o f  th e narrative . 

^Thi s wor k wa s supporte d i n par t  b y th e Defens e Advance d Researc h Project s Agency ,  administere d b y 

th e U.S .  Airforc e Offic e o f  Scientifi c  Researc h unde r  contrac t  #F49620-88-C-0058 . 
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Bases o f  Coherenc e 

Kathlee n Dahlgre n 

Intelligen t  Tex t  Processing ,  Inc . 

131 0 Montan a Avenue ,  Sant a Monic a 9040 3 

Different coherence theories related different entities: portions of the text, propositions 

expresse d b y th e discourse ,  o r  node s i n a  semanti c ne t  o f  inferences .  W e wil l  justif y th e 

clai m tha t  coherenc e relation s relate d th e discours e events ,  state s an d othe r  abstrac t  type s 

i n a  cognitiv e mode l  o f  th e event s introduce d int o th e discourse .  Coherenc e relation s for m 

a cohesiv e even t  mode l  fo r  th e discourse .  "Coherent "  mean s tha t  ther e i s som e causa l  o r 

othe r  lin k betwee n th e conten t  o f  eac h claus e an d som e othe r  claus e o r  clause s i n th e 

discourse . 

Choosing events in a model as the relata assumes a perspective on the nature of the 

relation s themselves .  I f  coherenc e relation s ar e justifie d o n th e basi s o f  cognitiv e strategie s 

fo r  th e interpretatio n o f  events ,  the n the y mus t  relat e event s o r  event s i n a  model .  W e 

propos e a  shor t  close d se t  o f  coherenc e relation s base d upo n cognitiv e strategie s whic h 

ar e employe d i n th e interpretatio n o f  event s a s observed ,  a s wel l  a s o f  event s a s reporte d 

i n discourse .  The y ar e justifie d b y evidenc e tha t  the y ar e use d i n interpretatio n o f 

observe d events ,  psychologica l  evidenc e tha t  text s ar e interprete d usin g the m a s th e basi s 

fo r  integratin g a  ne w sentenc e interpretatio n wit h th e prio r  discours e interpretation , 

morphologica l  forms ,  an d evidenc e tha t  the y ar e sufficien t  t o determin e segmen t 

boundarie s whic h constrai n anapho r  resolution . 

Psychological evidence for coherence includes the intuition that (1) is more acceptable as 

a discours e tha n (2) . 

(1 )  Joh n investe d heavily .  H e mad e a  hug e profit . 

(2 )  Joh n investe d heavily .  H e at e pizza . 

Psycholinguistic studies justify coherence in several ways. Subjects reliably draw large 

number s o f  inferenc e abou t  text s whe n questione d afte r  reading .  Thos e event s whic h ar e 

causall y o r  superordinatel y relate d t o other s i n a  tex t  ar e mor e quickl y interpreted ,  bette r 

recalled ,  an d bette r  recognize d tha n unrelate d events .  Text s whic h ar e organize d fo r  read y 

identificatio n o f  even t  hierarch y (topicality )  ar e mor e quickl y rea d an d bette r  understood . 

Discours e interpretatio n involve s th e constructio n o f  a n even t  mode l  o f  th e emergin g 

situation . 

Linguistic evidence for discourse coherence is provided by our study of anaphor resolution 

i n a  20,00 0 wor d corpus .  Pronomina l  anaphor s canno t  fin d thei r  antecedent s acros s 

segment  boundaries .  Th e latte r  ar e mos t  ofte n signalle d b y chang e i n coherenc e relatio n 

and chang e i n sentenc e subject ,  no t  b y cu e phrases .  Therefore ,  constraint s o n anapho r 

resolutio n provid e evidenc e tha t  coherenc e relation s mus t  b e assigne d durin g discours e 

interpretation . 
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Kintsch' s Computationa l  Mode l  o f  Coherenc e Processing :  Diagnosin g Inference s i n Naturally -

occurring Text, and Repairing Text Accordingly to Increase Learning 

Bruce K. Britton 

University of Georgia 

Kintsch's computational model of coherence processing provides an algorithm for 

detecting specific locations in text that require bridging inferences to create coherence. Only 

when propositions representing those inferences are inserted into the text base can Kintsch's 

program create a coherent representation of the text. 

If Kintsch's model is correct for humans, then texts that require many such bridging 

inferences should not be represented coherently in memory, and so should be difficult to recall. 

This prediction was confirmed in a study of eight 600-1000 word history textbook passages. 

Reliable negative correlations (-.70 to -.89) were found between the number of inferences detected 

by Kintsch's program and the amount of recall. 

Kintsch's model also implies that when such inferences are experimentally inserted into a 

text that requires them (i.e., the text is repaired according to the principles of the Kintsch model) 

the new text should be represented more coherently in memory, and therefore should be recalled 

better; also, the reader should have a better situation model of the situation described by the text, 

and should read at a faster rate because no pauses are necessary to compute inferences. 

In two experiments with undergraduates and Air Force recruits, the Original Version of a 

1000 word naturally occurring Air Force text was repaired according to the principles of the Kintsch 

program. Then the new version, here called the Principled Revision, was empirically compared 

with the Original Version. Measures of learning and reading rate showed that recall was doubled 

for the Principled Revision, the situation model was significantly better for the Principled Revision, 

and reading rate was significantly faster. 

These studies support Kintsch's model and its usefulness for diagnosing processing 

problems in naturally occurring texts, and repairing them to increase learning. 
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Establ ish in g C o h e r e n c e d u r i n g R e a d i n g :  A  P r o c e s s M o d e l 

o f  Inferenc e G e n e r a t i o n 

Paul  va n de n Broe k 

Departmen t  o f  Educationa l  Psycholog y -  Universit y o f  Minnesot a 

178 Pillsbur y Dr .  S E -  Minneapolis ,  M N 5545 5 

I n thi s presentation ,  I  will.describ e a  proces s mode l  of  readin g comprehension . 

Accordin g t o th e mode l  th e reade r  attempt s t o buil d a  coheren t  menta l 

representatio n or  situatio n mode l  o f  th e tex t  b y maintainin g loca l  coherence .  Loca l 

coherenc e i s maintaine d vi a backwar d an d forwar d causa l  inferences .  Backwar d 

inference s connec t  eac h foca l  even t  (1 )  t o a  precedin g even t  tha t  i s  stil l  i n short -

ter m memory ,  (2 )  t o earlie r  event s tha t  ar e reinstate d fro m long-ter m memory , 

and/o r  (3 )  t o event s tha t  ar e adde d t o th e situatio n mode l  vi a elaborativ e 

inferences .  I n addition ,  forwar d inference s m a y anticipat e (1 )  upcomin g events ,  a s 

wel l  a s (2 )  futur e relevanc e o f  th e foca l  event .  Th e mode l  propose s a  se t  o f 

productio n rule s tha t  direc t  th e generatio n o f  thes e inferences .  Th e productio n 

rule s ar e base d o n tw o type s o f  constraints .  Conceptua l  constraint s determin e 

whethe r  sufficien t  coherenc e ha s bee n established ,  o r  whethe r  additiona l  inference s 

ar e require d befor e th e foca l  even t  i s adequatel y comprehended .  Thus ,  th e 

conceptua l  constraint s provid e criteri a fo r  coherenc e tha t  initiat e an d terminat e 

inferentia l  processes .  Procedura l  constraint s reflec t  th e processin g resource s tha t  ar e 

availabl e t o th e reader .  Base d o n attentiona l  o r  short-ter m m e m o r y limitations , 

the y determin e whethe r  long-ter m m e m o r y fo r  th e tex t  o r  genera l  backgroun d 

knowledg e i s accesse d t o generat e th e require d inferences .  Together ,  th e 

conceptua l  an d procedura l  constraint s establis h unde r  wha t  circumstance s causa l 

inference s ar e generated ,  wha t  kind s o f  inference s ar e made ,  an d wha t  thei r  conten t 

is .  Readin g tim e an d prime d recognitio n dat a provid e empirica l  suppor t  fo r 

severa l  aspect s o f  th e model . 
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A Mode l  o f  Narrativ e Comprehensio n an d Recal l 

Charles R. Fletcher 

Departmen t  o f  Psycholog y 

Universit y o f  Minnesot a 

75 Eas t  Rive r  Roa d 

Minneapolis ,  M N 5545 5 

I n thi s presentation ,  I  wil l  describ e a  proces s mode l  o f  narrativ e comprehensio n an d 

recal l  tha t  borrow s heavil y fro m existin g model s o f  comprehension ,  proble m solving , 

and retrieva l  fro m long-ter m memory .  Th e comprehensio n componen t  o f  th e mode l 

add s proposition s t o it s short-ter m memor y on e a t  a  time .  A s eac h propositio n i s 

processed ,  i t  become s associate d wit h itself ,  th e context ,  an d al l  othe r  proposition s i n 

short-ter m memory .  W h e n a  sentenc e boundar y i s reached ,  th e mode l  focuse s it s 

attentio n o n th e mos t  importan t  proposition s fro m th e las t  claus e wit h causa l 

antecedents-bu t  n o consequences-earlie r  i n th e text .  Th e fre e recal l  componen t  o f 

th e mode !  use s a  probabilisti c  searc h proces s t o retriev e a  causa l  pat h tha t  connect s 

th e text' s openin g t o it s fina l  outcome .  Thi s i s achieve d b y usin g proposition s fro m th e 

most  recentl y recalle d claus e wit h antecedents-bu t  n o consequences-a s retrieva l  cues . 

A compute r  simulatio n o f  thi s mode l  account s fo r  3 5 % o f  th e varianc e i n colleg e 

students '  fre e recal l  dat a o n fou r  simpl e narrativ e texts . 
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T h e E lement s o f  Conversationa l  C o h e r e n c e 

Roger J. Kreuz and Richard M. Roberts 

M e m p h i s Stat e Universit y 

Researchers who study coherence have primarily focused upon text 

i n thei r  effort s t o determin e h o w coherenc e i s establishe d an d maintained . 

Coherenc e processe s i n conversatio n are ,  t o a  certai n degree ,  dependen t 

upo n thes e sam e mechanisms .  However ,  conversation s diffe r  fro m text s i n 

importan t  ways ,  an d thes e discrepancie s hav e importan t  implication s fo r 

ou r  understandin g o f  conversationa l  coherence .  S o m e o f  th e way s i n whic h 

text s an d conversation s diffe r  wil l  b e reviewed . 

I n addition ,  th e concep t  o f  conversationa l  coherenc e itsel f  wil l  b e 

criticall y examined .  A  lac k o f  consistenc y i n th e literatur e ha s m a d e i t 

difficul t  t o operationall y defin e coherence .  However ,  a  simpl e metri c fo r 

determinin g th e los s o f  conversationa l  coherenc e wil l  b e advance d an d 

explained . 

T w o fundamentall y differen t  way s o f  viewin g conversatio n wil l  b e 

presented .  O n e vie w suggest s tha t  conversationa l  coherenc e i s fragile , 

whil e th e othe r  maintain s tha t  coherenc e i s relativel y robust .  S o m e evi -

denc e exist s fo r  bot h o f  thes e extremes ,  an d thi s discrepanc y wil l  b e 

resolve d b y positin g tha t  coherenc e i s bes t  viewe d a s a  relativ e attribut e o f 

conversation ,  instea d o f  a s a n absolut e attribute . 

Previou s researc h o n conversationa l  coherenc e wil l  als o b e reviewed . 

I n particular ,  Pau l  Grice' s idea s abou t  a  Cooperativ e Principl e an d conver -

sationa l  m a x i m s wil l  b e characterize d a s a n importan t  bu t  incomplet e 

descriptio n o f  conversationa l  interaction .  B y appealin g t o Clark' s notio n o f 

c o m m on groun d (i n whic h th e degre e o f  experientia l  overla p i s compute d 

b y conversationa l  participants) ,  a  numbe r  o f  problem s concernin g conver -

sationa l  coherenc e b e resolved . 
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