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W h at  I t  Is . 
For  th e purpose s o f  thi s pape r  w e wil l  tak e th e 

meanin g o f  a  concep t  t o b e it s positio n i n a 
structure d networ k o f  mutuall y definin g discret e 
symbols .  Fo r  example ,  th e concep t  'give '  i s  define d 
by it s relationship s t o concept s lik e 'have '  (i.e .  t o 
'give '  on e mus t  firs t  'have '  th e thin g given ,  a s a 
resul t  o f  'giving '  ther e i s a  ne w 'having') ,  'exchange ' 
(i.e .  'giving '  i s  a  kin d o f  'exchange') ,  'trading '  (i.e . 
'giving '  an d 'trading '  ar e bot h kind s o f  'exchange') , 
etc . 

'Event/state concepts' are taken to be the words 
(terms )  i n a  languag e whic h designat e event s o r 
states .  Tw o event/stat e terms ,  a s the y appea r  i n 
text ,  ar e 'concep t  coherent '  i f  thei r  correspondin g 
position s i n a  structure d ne t  o f  meanin g ar e 
proximal .  Tha t  is ,  give n th e text ,  'Joh n gav e Mar y 
th e bicycle .  Sh e ha s it." ,  th e tw o event/stat e 
description s use d i n th e tex t  ar e 'concep t  coherent ' 
becaus e o f  th e clos e inter-relatonshi p betwee n th e 
concept s 'giving '  an d 'having' . 

The point of an 'event concept coherence' 
representatio n o f  te.\ t  ha s t o d o wit h th e difficult y o f 
establishin g meanmg representations .  Th e ide a i s t o 
captur e onl y som e o f  th e propertie s o f  th e text' s 
meaning ,  t o organiz e th e tex t  fo r  furthe r 
inlcrpretatio n withou t  losin g an y o f  th e informatio n 
of  it s  origina l  form .  'Even t  concep t  coherence ' 
allow s th e tex t  t o b e structure d no t  s o muc h o n th e 
basi s o f  it s  meaning ,  bu t  o n th e basi s o f  a  propert y o f 
it s  meaning ,  it s concep t  coherence .  Becaus e th e 
proximit y o f  concept s (i.e .  concep t  coherence )  i s i n 
some way s independen t  o f  th e complexit y o f  th e 
relationship s amon g term s i n th e network ,  i t  i s 
possibl e t o relax ,  a t  first ,  th e conten t  o f  th e networ k 
and represen t  th e connectivit y o f  event/stat e 
concept s i n term s o f  relationship s easie r  t o explai n 
and establish .  I  wil l  argu e tha t  initia l  structur e fo r 
even t  concept s shoul d b e tempora l  relations ,  savin g 
th e causal ,  affect ,  an d speec h ac t  interpretation s fo r 
late r  stages . 

The analysis of text in terms of event/state 
concep t  coherenc e result s i n a  groupin g o f  tex t  int o a 
hierarch y o f  chunks ,  eac h chun k centere d aroun d 
some event/stat e concept .  Conside r  th e followin g 
tex t  adapte d fro m 'Th e Tal e o f  th e Pig "  (Protter , 
1961) : 

The pi g trotte d toward s th e strea m 

carryin g a  bundl e o f  clothes .  Th e anima l 

expertl y soake d an d scoure d th e laundry . 

The pi g hun g th e clothe s i n th e su n t o 

dry .  Th e pi g gathere d he r  laundr y an d 

trotte d home . 

The firs t  se t  o f  term s whic h see m t o coher e ar e 
'trotting '  an d 'carrying' ;  'carrying '  involve s 
'travelling' ,  whic h involve s 'moving' ,  an d a  kin d o f 
'moving '  i s  'trotting' .  Th e 'gathering '  an d 'trotting ' 
describe d i n th e las t  sentenc e als o see m t o grou p 
aroun d th e concep t  'carrying' ;  t o 'carry '  on e mus t 
'have '  tha t  whic h i s carried ,  an d 'gathering '  result s i n 
a 'having' .  'Hangin g clothe s i n th e sun '  i s  a  wa y o f 
'drying' ,  which ,  alon g wit h 'soaking' ,  an d 'scouring ' 
ar e al l  part s o f  'cleaning' .  Finally ,  th e 'cleaning ' 
intersect s th e tw o 'carryings '  (i.e .  th e pi g i s 'moving ' 
th e laundr y t o th e strea m t o 'clean '  i t  an d hom e 
agai n afte r  i t  i s  'cleaned') ,  s o th e tex t  ca n b e 
collecte d int o a  singl e chun k centere d aroun d th e 
concep t  'cleaning '  (se e figur e 1) . 

A Littl e S t r u c t u r e 
The abilit y  t o establis h 'concep t  coherence ' 

betwee n even t  description s i n tex t  i s  dependen t  o n 
th e availabilit y  o f  a  'dictionary '  (i.e .  a  structure d 
networ k o f  concepts) .  I n fact ,  a n explanatio n 
(representation )  o f  th e concep t  coherenc e o f  th e 
even t  description s i n a  piec e o f  tex t  ca n b e derive d 
by copyin g th e releven t  portio n o f  th e dictionary' s 
structure .  Becaus e th e dictionar y i s use d fo r  a n 
initia l  structurin g o f  th e text ,  ideall y it s structur e i s 
simple ,  general ,  an d useful . 

NEXUS, the system developed to test this theory, 
uses a  dictionar y o f  betwee n 10 0 an d 15 0 event/stat e 
concept s interrelate d b y seve n concep t  coherenc e 
relation s (se e figur e 2) .  Ther e ar e thre e taxonomi c 
relations ;  on e i s a  propert y inheritanc e relation ,  an d 
th e othe r  tw o whole/par t  relations .  Th e taxonomi c 
relation s ar e use d t o organiz e individua l  concept s 
int o a  hierarchica l  structure .  Fou r  o f  th e relation s 
ar e temporal ;  thes e ar e use d t o chai n togethe r 
sequence s o f  typicall y co-occurin g event s an d states . 
Class/subclas s (sc )  i s th e propert y inheritenc e 
coherenc e relation .  I n text ,  t o fin d a  connectio n 
betwee n a  pai r  o f  event/stat e term s i t  i s  frequentl y 
necessar y t o infe r  th e inherite d propertie s o f  eithe r  o r 
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Figur e 1 :  Th e pi g clean s th e laundry . 
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Figur e 3 :  Th e Tal e o f  th e Pi g Revisite d 



bot h terms .  Conside r  th e pai r  o f  sentences :  'Joh n 
has th e tickets .  H e snatche d the m fro m Dill. '  Ther e 
exist s a  direc t  relationshi p betwee n having '  an d 
'taking '  (i.e .  a s a  resul t  o f  'takin g something '  on e 
'ha s it') .  Becaus e o f  th e class/subclas s relationshi p 
betwee n 'taking '  an d 'snatching '  NEXl^ S i s abl e t o 
acces s thi s relationshi p an d represen t  th e coherenc e 
of  th e sentences . 

Experiments with NEXUS showed that 
class/subclas s wa s th e mos t  frequentl y occurin g 
coherenc e relation .  Thi s i s no t  surprisin g considerin g 
th e econom y o f  usin g subclas s term s i n text ;  a 
subclas s ter m simultaneousl y refine s th e meanin g o f 
it s  paren t  clas s whil e maintainin g a  implici t  acces s t o 
al l  it s  coherenc e relationships . 

The sequence/subaequence (subseq) and coordinate 
(coord )  relation s ca n b e differentiate d b y thei r 
tempora l  intervak .  I f  on e even t  i s a  par t  o f  anothe r 
event ,  an d i t  occur s fo r  a  subinterva l  o f  time ,  the n 
th e correspondin g concept s ar e i n a 
eequence/substquenc e relationship .  Conside r  th e 
even t  descriptions :  "Joh n farm s a n acr e o f  land . 
He'l l  b e plantin g i n th e spring. *  A  sub-activit y o f 
farming '  i s  'planting' ,  anothe r  i s harvesting' . 

Whenever  th e concep t  'farming '  applie s th e concep t 
'planting '  applie s fo r  a  subinterva l  o f  th e 'farming ' 
event ,  consequentl y 'farming '  an d 'planting '  hav e a 
sequence/subsequenc e relationship . 

If an event has parts that co-occur over the same 
tim e interval ,  the n th e correspondin g even t  concept s 
ar e i n a  coordinat e relationship .  Fo r  example ,  "Joh n 
carrie d th e book .  H e walked ,  holdin g i t  i n hi s 
hands" ,  ever y even t  whic h convey s a  sens e o f 
'carrying '  i n par t  als o convey s a  sens e o f  'moving ' 
and 'holding '  throughou t  th e duratio n o f  th e 
carrying ,  an d ther e ar e 'moving '  an d 'holding '  event s 
tha t  ar e no t  par t  o f  a  'carrying' ,  an d n o 'carrying ' 
even t  ca n roinpletel y b e describe d b y 'moving '  o r 
'J  olding '  -  thu s 'moving '  an d holding '  ar e 
coordinate s o f  'carrying' . 

Antecedent (ante), precedent (prec), consequent 
(conseq) ,  an d seque l  (seq )  ar e al l  tempora l  coherenc e 
relations .  Ther e ar e tw o way s o f  splittin g th e 
tempora l  relations .  Anteceden t  an d preceden t 
concept s com e befor e a n event ,  an d consequen t  an d 
seque l  concept s com e afte r  a n event .  Th e tempora l 
relation s ca n als o b e divide d int o logica l  an d 
plausibl e group s o f  relations .  Anteceden t  an d 
consequen t  relate d concept s ar e logicall y related . 
Preceden t  an d seque l  concept s ar c plausibl y 
connected . 

If one event must necessarily occur before another 
event ,  th e relationshi p betwee n thei r  correspondin g 
concept s i s cla.ssifie d a s antecedent .  Fo r  example , 
•Joh n ha d som e food .  H e at e it." ;  t o ea t  on e mus t 
firs t  have '  th e thin g whic h i s t o b e eaten .  Thu s a n 
anteceden t  o t  'eating '  i s  havin g food' . 

I f  on e even t  always ,  necessarily ,  occur s 
immediatel y afte r  th e other ,  the n th e relationshi p 
betwee n thei r  correspondin g concept s shoul d b e 
marke d a s consequent .  Tak e th e followin g example , 
"Joh n gav e Mar y a  re d kite .  Mar y ha s a  re d kite. " 
Event s o f  'giving '  ar e necessaril y  immediatel y 
followe d b y state s o f  'having' . 

If one event, with some regularity occurs before 
anothe r  event ,  th e relationshi p betwee n thei r 
correspondin g concept s ca n b e classifie d a s precedent . 
For  example ,  "Joh n opene d th e door .  H e entered." , 
event s whic h ca n b e describe d a s 'entering '  ar e 
sometime s precede d b y sequence s whic h enabl e th e 
'entering '  an d ca n b e describe d a s 'opening' . 

If one event follows another with some regularity, 
th e relationshi p betwee n thei r  correspondin g 
concept s i s sequel .  A n exampl e o f  a  seque l 
relationshi p is :  "Joh n cleane d th e laundry .  H e 
carrie d i t  home. "  Sequence s o f  'cleaning '  ar e 
typicall y followe d b y sequence s wher e th e laundr y i s 
'moved' . 

Although causal relations would have better 
describe d th e relationship s betwee n tw o concepts , 
NfilXUS' s dictionar y use s tempora l  relation s becaus e 
the y ar e easi(̂ r  t o establish .  Recal l  tha t  earlie r  I  sai d 
tha t  b y relaxin g th e conten t  o f  th e ne t  som e o f  th e 
complexit y o f  establishin g a n initia l  interpretatio n o f 
th e tex t  woul d b e mitigated .  Conside r  th e us e o f  th e 
concept s 'cleaning '  an d 'carrying' :  "Th e pi g cleane d 
th e laundry .  Sh e carrie d i t  home. "  T h e causa l 
relationshi p betwee n thes e tw o even t  description s i s 
not  a t  al l  clear ;  i t  i s  neithe r  result ,  no r  enablemen t  o r 
reaso n U.̂ in g tempora l  relation s i t  i s  easie r  t o 
describ e th e relationship ;  i t  i s  no t  necessar y tha t 
afte r  th e pi g clean s th e laundr y sh e carrie d i t  home , 
but  i t  i s  highl y likel y (i.e .  sequel) .  A  simila r  cas e ca n 
be mad e fo r  th e text :  "Wil d Bil l  rod e t o town .  H e 
tie d hi s hors e t o th e hitchm g pos t  i n fron t  o f  th e 
saloon. "  Th e causa l  relationshi p betwee n 'riding ' 
and 'tiein g a  hors e t o a  hitchin g post '  i s  no t  simple , 
but  wit h tempora l  relation s i t  i s  eas y t o cal l  th e 
relationshi p sequel . 

Furthermore, because temporal relations are 
causall y neutra l  som e o f  th e problem s ab.sociate d 
wit h contex t  ca n b e finessed .  Conside r  a n exampl e 
discusse d b y Wilk s (W'ilks ,  1977 )  (p244) :  "Th e roc k 
fel l  of f  th e clif f  an d crushe d John' s lunch .  Pete r 
pushe d it. '  Th e chai n fro m 'pushing '  t o 'crushing ' 
ca n b e interprete d i n on e o f  tw o way s a s ciphe r 
causa l  o r  goal .  I f  it;'i s  late r  learne d tha t  Pete r  wa s 
angr y a t  Joh n the n th e chai n i s a  goa l  chai n Bu t  if , 
instead ,  i t  i s  learne d tha t  Joh n wa s clearin g a  spo t  t o 
pitc h hi s tent ,  th e chai n i s a  causa l  one .  A  syste m 
whic h produce s causa l  chain s woul d commi t  t o on e 
interpretatio n o r  th e othe r  (i n Wilks '  cas e th e goa l 
one) ,  an d potentiall y  hav e t o backtrack .  N E X U S, 
becaus e it s diction.ir y use s tempora l  relation s ca n 
produc e a  representation .  A t  a  late r  stage ,  N E X U S' 



initia l  structurin g o f  th e tex t  ca n b e use d a s a  basi s 
fo r  constructin g a  causa l  interpretation . 

T h e T a l e o f  t h e P i g Revisited . 
Let  u s retur n t o th e exampl e fro m "Th e Tal e o f 

th e Pig" ,  i n thi s cas e addin g som e structure s whic h a 
concep t  coherenc e representatio n woul d inheri t  fro m 
NEXl 'S '  dictionar y (se e figur e 3) . 

Consider the first 'carrying' event. Coordinates of 
'carrying '  ar e 'holding '  an d 'travelling' . 
Subsequence s o f  'travelling '  ar e 'departing' ,  'moving' , 
and 'arriving' .  A  subclas s o f  'moving '  i s  'trotting' . 
So N E X U S find s i n it s  dictionar y th e pat h fro m 
'carry '  t o 'trot '  vi a th e concept s 'travel '  an d 'move' . 

Similarly the second 'carrying' event can be 
constructed .  I n thi s case ,  t o connec t  'carrying '  t o 
'gathering' ,  th e 'carrying '  mus t  inheri t  fro m a  secon d 
sens e o f  'moving '  (i.e .  Joh n move d th e box )  a n 
anteceden t  relationshi p t o 'have '  whic h i s a 
consequen t  o f  'gathering' . 

The subsequence relations can be used to collect 
togethe r  th e part s o f  'cleaning' ;  subsequence s o f 
'cleaning '  ar e 'washing '  an d 'drying' .  Th e 
subsequenc e relatio n i s  als o use d t o collec t  togethe r 
tw o part s o f  'washing' ;  'soaking '  an d 'scouring '  ar e 
tw o subsequence s o f  'washing' .  Th e 'hangin g i n th e 
sun '  i s  connecte d t o 'drying '  vi a a  subclas s arc . 
Finall y th e firs t  'carrying '  i s  connecte d t o th e 
'cleaing '  vi a a  'moving#2 '  b y a n anteceden t  relation , 
and th e secon d 'moving#2 '  b y a  seque l  arc . 

There are a few noteworthy features of this 
representation .  I n itsel f  th e representatio n show s th e 
event s o f  th e stor y ar e coherent ;  th e event s ca n b e 
collecte d togethe r  unde r  th e concep t  'cleaning' .  S o 
th e representatio n i s d e fact o evidenc e o f  th e text' s 
coherency . 

Notice that the analysis has produced two inter-
connecte d trees .  I n genera l  a n analysi s o f  a  piec e o f 
tex t  wil l  produc e severa l  interconnectin g tree s (on e 
per  majo r  concept) .  Th e to p nod e o f  a  tre e 
represent s a  summar y o f  a  concept .  I n summarizin g 
thi s text ,  N E X U S delete s th e tre e centere d aroun d 
gathering' ,  becaus e i t  i s  'preparatory' ,  an d produce s 

th e summar y "Th e pi g cleane d th e laundr y a t  th e 
stream" . 

In the course of deriving the representation NEXUS 
resolve s severa l  references .  Fo r  exampl e i t 
determine s tha t  'animal '  refer s t o 'pig' ,  an d tha t 
'laundry '  refer s t o 'clothes' .  I t  als o infer s elide d 
information ;  e.g .  i t  infer s tha t  th e pi g cleane d th e 
laundr y a t  th e stream . 

N'EXUS uses the representation as a basis for 
suggestin g answer s t o severa l  type s o f  questions . 
Th e subsequenc e relationship s betwee n 'washing '  an d 

'cleaning '  an d 'drying '  an d 'cleaning '  i s  use d t o 
answer  th e questions ,  " W h y di d th e pi g was h th e 
laundry? "  an d " W h y di d th e pi g dry  th e laundry?" , 
wit h th e statement ,  'Sh e wa s cleanin g th e laundry. " 
Th e subsequenc e relationship s betwee n 'washing '  an d 
cleaning '  an d 'drying '  an d 'cleaning '  ar e als o use d b y 

N E X US t o answe r  a n 'how '  question ;  "Ho w di d th e 
pi g clea n th e laundry ? B y washin g an d dryin g it. " 
Th e combinatio n o f  consequen t  an d preceden t 
relationships ,  subjec t  t o furthe r  semanti c checks ,  ca n 
be use d t o answe r  'goal '  questions .  Fo r  th e questio n 
'Wh y di d th e pi g gathe r  th e laundry?' ,  N E X U S use s 
th e coherenc e relation s t o sugges t  th e answe r  'S o sh e 
coul d carr y i t  home. " 

S o me Result s a n d Conclusion s 
Even t  concep t  coherenc e shoul d no t  b e confuse d 

wit h th e discours e coherenc e describe d b y Hobb s 
(Hobbs ,  1978 )  'Even t  concep t  coherence '  i s 
primaril y concerne d wit h th e coherenc e aspec t  o f 
event/stat e concep t  definitions ,  an d secondaril y wit h 
ho w i t  i s  reflecte d i n text .  'Discours e coherence ' 
characterize s th e tex t  a s discourse ;  i t  model s th e 
•coheren t  continuatio n moves "  o f  th e autho r  o r 
speake r  (  (Hobbs ,  1979 )  pC8) .  'Even t  concep t 
coherence '  represent s th e tex t  b y th e dictionar y 
relationship s amon g th e even t  concept s use d i n th e 
text .  Wit h th e exceptio n o f  tw o occasio n relations , 
enabl e an d cause ,  'discours e coherence '  use s 
rhetorica l  relations ,  lik e example ,  parallel , 
elaboratio n an d contrast .  'Even t  concep t  coherence ' 
include s i n it s  representatio n a n explanatio n o f  th e 
connectio n betwee n tw o concepts ,  i.e .  th e inferenc e 
pat h i t  foun d i n th e dictionary ,  'Discours e coherence ' 
does not .  'Even t  concep t  coherence '  i s  derive d i n a 
data-drive n fashion ;  'discours e coherence '  work s fro m 
th e to p dow n lookin g fo r  on e o f  a  se t  o f  rhetorica l 
relations .  'Even t  concep t  coherence '  ha s a  dictionar y 
of  even t  concept s a s it s  majo r  sourc e o f  knowledge ; 
'discours e coherence '  require s a  synthesi s o f 
semantic ,  factual ,  expert ,  stylistic ,  an d grammatica l 
knowledge .  Thes e comment s ar e mean t  t o clarif y 
th e man y difference s tha t  exis t  betwee n 'even t 
concep t  coherence '  an d 'discours e coherence' ,  no t  t o 
detrac t  fro m Hobbs '  work . 

The event concept coherence representation system 
i s realize d i n a  progra m calle d N E X U S .  Th e 
subsyste m whic h produce s th e representation s i s 
calle d T R A C E ,  th e questio n answere r  Q U E S T , 
and th e summarize r  S U M .  Th e syste m i s 
programme d i n procedura l  logi c usin g H C P R VR 
(Chester ,  1980a ,  Chester ,  1980b) . 

Concept coherence analysis has been applied to 
tex t  previousl y accounte d fo r  b y script s (Schan k & 
Abelson ,  1977 ,  Cullingford ,  1978) ,  plan s (Schan k & 
AbeKson ,  1977 ,  Wilensky ,  1978 ,  Wilensky ,  1981) , 
stor y tree s (Rumclhart ,  1975) ,  schema-narrativ e tree s 
(Simmons ,  1982 ,  Simmons ,  1983 ,  Correira ,  1980) , 



and speec h ac t  (Allen ,  1979 ,  Cohe n an d Pcrrault , 
1979 ,  Cohen ,  Perrault ,  an d Allen ,  1981 )  theories . 
Event  concep t  coherenc e i s no t  intende d t o replac e 
thes e top-dow n theories ,  bu t  mor e t o complemen t 
the m wit h a  theor y tha t  attempt s t o gro w th e mor e 
comple x interpretation s o f  tex t  fro m th e bottom-up . 

TRACE has successfully been applied to eight 
sample s o f  text .  I t  i s  imporan t  t o remembe r  tha t  fo r 
each o f  th e eigh t  example s T R A C E use d th e 
identica l  dictionar y o f  concepts .  Thre e o f  th e 
sample s c:vm e fro m th e A I  literature ;  thes e include d 
storie s whic h ha d bee n accounte d fo r  b y eithe r 
script s (Lehnert ,  1977) ,  plan s (Wilensky ,  1978 )  o r 
stor y tree s (Rumelhart ,  1975) .  Th e othe r  fiv e 
samples ,  includin g a  mor e difficul t  versio n o f  "Th e 
Tal e o f  th e Pig "  example ,  com e fro m a  boo k o f 
folktale s (Protter ,  1961) .  Fo r  furthe r  detail s se e 
Allerma n (Alterman ,  1982) . 

A c k n o w l e d g e m e n t s 
I  woul d lik e t o than k Bo b Simmon s an d Elain e 

Ric h fo r  thei r  comment s o n a n earlie r  draf t  o f  thi s 
paper . 
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