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H O W T O S U M M A R I ZE T H I C K T E X T 

(An d Represen t  I t  Too ) 

Richard Alterman 

Laurenc e Bookma n 

Compute r  Scienc e Departmen t 

Brandei s Universit y 

TEXT & SUMA'IARIZATION 

1. Introduction 

Conside r  th e tw o piece s o f  tex t  show n i n figure s 1  an d 2 .  I n on e cas e w e hav e a  piec e o f  tex t 

tha t  i s  almos t  a  caricatur e o f  a  story ,  i n th e othe r  cas e w e hav e a  piec e o f  thic k tex t  take n fro m a 

boo k o f  folktale s ("Th e cleve r  peasan t  an d th e czar s general: "  Protter ,  1961) .  Th e secon d stor y 

i s thic k becaus e o f  th e richnes s an d complexit y o f  th e relationship s amongs t  th e event s described ; 

i t  i s  thic k becaus e i t  show s i n detai l  th e event s o f  th e story ,  rathe r  tha n tellin g u s thei r  skeleta l 

structure .  On e migh t  argue ,  fo r  example ,  tha t  storie s lik e th e on e describe d i n figur e 1  ar e unna -

tura l  becaus e the y ar e pointles s {se e Wilensk y 1980,1982) ,  o r  becaus e thei r  languag e i s overl y sim -

plified .  But ,  i n contras t  t o "Th e Cleve r  Peasan t  an d th e Czar' s General, "  th e reaso n fo r  thei r 

unnaturalnes s become s apparent :  Th e firs t  on e i s alread y a  summary .  I n thi s pape r  w e wil l 

describ e a  summarize r  calle d SS s (Summar izat io n Summarizatio n Summarization...) ,  tha t  take s a 

thic k piec e o f  text ,  lik e th e on e show n i n figur e 2 ,  an d produce s a  skeleta l  piec e o f  text ,  lik e th e 

one show n i n figur e 1 .  SS s base s it s summar y o n a n even t  concep t  coherenc e analysi s ( E C C ) 

(Alterma n 1985,1988 )  o f  th e text ,  a s produce d b y a  progra m calle d N E X U S . 

Figur e 3  depict s a t  th e syste m leve l  th e relatio n betwee n N E X U S an d SSs .  N E X U S pro -

duce s a n E C C representatio n b y matchin g cas e encode d tex t  agains t  a n associativ e networ k o f 

event/stat e concepts .  Th e E C C representatio n essentiall y  sort s ou t  an d identifie s th e even t  con -

cept s invoke d b y th e text .  SS s take s a s inpu t  a n E C C representatio n o f  a  piec e o f  text .  I t  ha s 

basicall y tw o summarizatio n strategies .  Th e firs t  techniqu e work s b y firs t  delineatin g boundarie s 

of  coherin g even t  concept s an d the n extractin g thei r  cor e concept(s )  -  a  shif t  i n granularit y Th e 

secon d techniqu e work s b y identifyin g th e majo r  narrativ e threa d o f  th e stor y -  a  kin d o f  outline . 

I n thi s pape r  w e presen t  th e firs t  o f  thes e techniques .  (Se e Alterma n &  Bookman ,  fo r  detail s o n 

th e secon d o f  thes e techniques) . 

John was sailing his boat. Suddenly a gust of wind caught the sails. The boat capsized. John 

was ver y upset . 

FIGURE 1 .  TH E SAILIN G STORY 

"Well, little farmer, what would you like?" tITe czar asked (l) when tiie peasant was brought 

(2 )  befor e him .  "Notliing ,  fathe r  czar .  I  hav e com e (3 )  onl y t o brin g (4 )  yo u a  gift. "  An d h e 

opene d (5 )  th e li d o f  th e meta l  chest .  "An d wha t  woul d yo u lik e i n retur n (6 )  fo r  thi s gif t  o f 

gold? "  th e cza r  inquire d (7) .  "Fathe r  czar ,  jus t  giv e (8 )  m e a  hundre d lashe s o f  th e whip. " 

"What? "  th e astonishe d cza r  exclaime d (9) .  "Yo u as k (10 )  fo r  a  hundre d lashes ? Y'o u hav e 

brough t  (U )  ni e gol d an d yo u wan t  (12 )  a  hundre d lashes ? No ,  no ,  no ;  yo u certainl y deserv e 

bette r  (13). "  "Please ,  fathe r  czar, "  th e peasan t  insiste d (M) .  " I  don' t  wan t  (15 )  an y otlie r 

rewar d Jus t  <̂iv e (16 )  m e a  hundre d lashes. "  S o th e cza r  reluctantl y summone d (18 )  on e o f  lii s 
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guard s t o fetc h th e whip .  "Ar e yo u ready? "  demande d (19 )  th e puzzle d ruler .  "No ,  w e mus t 
wai t  (20) .  I  hav e (21 )  a  partne r  wh o shoul d shar e (22 )  th e reward. "  A  partner? "  echoe d (23 ) 
th e bewildere d czar .  "Yes, "  th e peasan t  answere d (24) .  "Whe n I  cam e (25 )  t o you r  door ,  th e 
genera l  woul d no t  le t  (26 )  m e throug h unti l  I  vowe d (27 )  tha t  h e woul d ge t  (28 )  hal f  m y 
reward .  S o g o ahea d an d star t  wit h him .  Giv e (29 )  hi m th e firs t  fift y  lashes. " 

FIGURE 2. A PORTION OF THE CLEVER PEASANT AND THE CZAR'S GENERAL 
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FIGURE 3 .  SYSTEM ARCHITECTURE 

2. Event Concept Coherence 

The E C C representatio n o f  th e even t  description s o f  th e tex t  i s  a  reflectio n o f  th e relation -

ship s o f  th e event/stat e concept s invoke d b y th e text :  th e for m o f  th e knowledg e an d for m o f  th e 

tex t  representatio n mirro r  on e another .  It s constructio n make s th e followin g assumption :  tw o 

even t  description s i n a  piec e o f  tex t  ar e even t  concep t  coheren t  i f  th e position s o f  th e concept s 

the y invok e ar e proxima l  t o on e anothe r  i n th e underlyin g conceptua l  network .  Fo r  N E X U S, 

knowledg e abou t  th e relationship s betwee n event/stat e concept s ar e represente d b y a n associativ e 

network ,  an d a n E C C interpretatio n capture s th e connectivit y o f  a  piec e o f  tex t  b y essentiall y 

copyin g ou t  an d instantiatin g th e relevan t  portio n o f  th e network .  Th e representatio n wa s con -

structe d s o a s t o characteriz e th e dependencie s amongs t  th e event s i n a  causall y neutral ,  bu t 

causall y relevan t  for m (Alterma n 1988) . 

N E X US use s intersectio n searc h a s a  basi s fo r  computin g th e representatio n (Alterma n 

1985 ;  c.f .  Quillia n 1968 ;  Charnia k 1983 ;  Norvi g 1987) .  Th e inpu t  t o N E X U S i s th e tex t  i n cas e 

notatio n form .  N E X U S'  progra m work s i n tw o stages .  I n stag e one ,  i t  doe s a  bi-directiona l 

breadth-firs t  searc h t o fin d a  pat h betwee n th e even t  concept s previousl y introduce d i n th e tex t 

(eithe r  explicitl y  o r  implicitly )  an d th e ne w inpu t  even t  concept .  I n stag e two ,  i f  a  pat h i s found , 

N E X US propagate s th e cas e constraint s alon g th e path ,  simultaneousl y checkin g pat h con -

sistenc y an d performin g som e referenc e resolution .  Durin g th e secon d stag e defaul t  value s ar e 

introduce d t o ai d thi s process .  Th e cas e constraint s ar e als o use d b y N E X U S t o trac k th e loca -

tio n o f  character s an d t o insur e th e correc t  sequencin g o f  event s i n time . 

Even thoug h th e representatio n o f  th e tex t  an d th e underlyin g conceptua l  networ k shar e th e 

same structure ,  throughou t  thi s pape r  whe n w e tal k abou t  th e representatio n o f  th e text ,  w e wil l 
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emphasiz e th e fac t  tha t  th e representatio n produce d b y N E X U S -  becaus e th e representatio n i t 

produce s correspond s t o th e narrativ e structur e o f  th e tex t  -  i s  compose d o f  multipl e intercon -

necte d even t  concep t  tree s (se e Figur e 4) .  A  concep t  tre e i s recursivel y compose d o f  al l  it s  sub -

class ,  part ,  an d before/afte r  descendant s o f  a  give n even t  concept .  Concep t  tree s delineat e th e 

boundarie s o f  individua l  even t  concept s an d ar e temporall y linke d t o on e anothe r  formin g wha t 

ca n b e describe d a s a  narrativ e stream .  Th e E C C representatio n characterize s th e comple x rela -

tionship s amongs t  th e event s i n a  thic k piec e o f  tex t  b y groupin g conceptuall y relate d event s int o 

tree-lik e structure s fo r  individua l  concepts ,  an d tempora l  sequence s o f  event s fo r  th e narratio n a s 

a whole . 

beror e par t  par t  afte r beror e 

/ " 

v y 
par t  par t 

FIGURE 4 .  T W O INTERCONNECTED C O N C E PT TREE S ' 

3. Thinning Techniques 

Thic k tex t  i s  compose d o f  a  numbe r  o f  embellishe d tex t  description s tha t  ar e enmeshe d 

together .  A  chang e i n textua l  granularit y fro m thic k t o thi n tex t  i s  achieve d b y systematicall y 

goin g throug h th e tex t  t o identif y an d bundl e togethe r  littl e piece s o f  tex t  tha t  conceptuall y for m 

a large r  even t  an d the n describin g thes e concept s b y thei r  cor e concept .  Th e shif t  i n granularit y 

i s accomplishe d b y a  proces s o f  delineatio n an d extraction .  Delineatio n untangle s th e mes h o f 

concept s b y delineatin g th e boundarie s o f  th e large r  event s an d fro m thes e large r  event s th e cor e 

concep t  i s extracted . 

Delineatio n occur s a s a  by-produc t  o f  th e E C C representation ,  a s eac h concep t  tre e i n th e 

E CC representatio n implicitl y  represent s a  delineate d concept .  Becaus e o f  th e hierarchica l 

organizatio n o f  th e concep t  tree ,  extractin g th e centra l  concep t  i s relativel y straightforward . 

'  Ther e ar e actuall y seve n coherenc e relations ,  sinc e th e part ,  before ,  an d afte r  relation s use d ar e furthe r  discrim -
inate d int o (subse q B e coord) ,  {ant e &  prec) ,  {se q &  consq) ,  respectivel y 
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Wit h on e exceptio n singl e concep t  tree s ca n b e summarize d b y extractin g th e to p nod e i n th e con -

cep t  tree .  Th e basi c ide a o f  delineatio n an d extractio n i s t o conside r  eac h o f  th e event s i n th e 

representatio n produce d b y N E X U S an d determin e i f  i t  i s  th e to p o f  som e concep t  tree .  I f  i t  i s  a 

top ,  i t  i s  include d i n th e summary ,  els e i t  i s  discarded .  Internall y SS s represent s eac h o f  th e rela -

tion s o f  th e concep t  tre e wit h a  3-tupl e o f  th e followin g form : 

(Coherence-Relatio n Event/State l  Event/State2 ) 

A to p ca n b e define d a s follows : 

For  al l  event s x, y an d coherenc e relation s c , 

T O P ( x )  if f  ther e exist s n o tupl e suc h tha t  (c,y,x )  i s  true . 

The exception occurs because NEXUS uses property inheritance to represent knowledge in 

th e network .  I n a  class/subclas s relationshi p th e subclas s concep t  i s preferre d becaus e i t  i s  mor e 

informativ e -  th e reade r  ca n predic t  al l  it s  relationship s a s wel l  a s th e relationship s i t  inherit s 

fro m it s ancestors . 

4. An Example 

Conside r  th e portio n o f  tex t  fro m "Th e Cleve r  Peasan t  an d th e Czar' s General "  show n i n 

figur e 2 .  W h e n N E X U S an d SS s wer e applie d t o thi s tex t  usin g th e delineatio n an d extractio n 

technique s i t  produce d th e followin g summary : 

The peasan t  ha d a  audienc e wit h th e czar .  Th e peasan t  exchange d th e ches t  o f  gol d wit h th e 

cza r  fo r  a  whipping .  Th e peasan t  ha d a  dea l  wit h a  partne r  abou t  sharin g hal f  th e rewar d wit h 

him .  Th e guard s wa s t o giv e th e genera l  a  whipping .  Th e cza r  requeste d hi s guard s t o fetc h 

th e whip. 2 

Figure 6 shows the analysis produced by NEXUS in which it identifies five event concept trees: 

audience ,  exchange-gifts ,  request-of-underltng ,  deal ,  an d whipping .  Belo w i s show n a  descriptio n 

of  som e o f  th e detail s o f  tha t  analysi s alon g wit h th e correc t  sequencin g o f  th e concep t  trees.' ^ 

1.  T h e peasan t  ha s a n audienc e wit h th e czar :  beginnin g wit h even t  (2 )  th e tex t  intro -

duce s th e fac t  tha t  th e peasan t  wa s brough t  befor e th e czar .  Ther e i s a  conversatio n 

betwee n th e cza r  an d th e peasan t  (1,7,10,14,24) . 

2.  T h e r e i s a n exchang e o f  gifts :  th e peasan t  open s (5 )  a  meta l  ches t  an d th e cza r  inquire s 

what  woul d h e lik e i n retur n (6) .  H e tell s th e cza r  t o giv e (8 )  hi m a  hundre d lashes . 

3.  A  reques t  o f  underling :  th e cza r  summone d (17 )  on e o f  hi s guard s t o fetc h (18 )  th e whip . 

4.  T h e peasan t  ha s m a d e a  dea l  wit h th e general :  befor e h e i s t o receiv e hi s rewar d h e 

tell s th e genera l  I  hav e (21 )  a  partne r  wh o shoul d shar e (22 )  th e reward . 

5.  Administer in g th e pun ishment :  th e genera l  wa s t o b e give n (29 )  th e firs t  fift y  lashes . 

2 Althoug h w e hav e som e heuristic s t o handl e th e sequencin g o f  events ,  thes e heuristic s ar e no t  foolproof ,  a s th e 
even t  request-of-underlin g i s no t  i n th e correc t  orde r 

3 Not e th e number s i n parenthesi s indicat e th e event s i n th e orde r  i n whic h the y appea r  i n th e tex t  i n figur e 2 . 
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FIGURE 6 .  SCHEMATA O F "TH E CLEVER FEASANT A N D TH E CZAR' S GENERAL'" ' 

I n term s o f  th e narratio n o f  th e tex t  a s a  whole ,  th e tex t  i s  compose d o f  thre e chunk s o f  concep t 

trees .  (B y chunk s w e mea n interconnecte d concep t  trees. )  I n tli e firs t  chunk ,  ther e i s a  connect -

in g pat h betwee n th e concep t  tree s audienc e an d deal :  Becaus e th e genera l  an d th e peasan t  mad e 

a deal ,  th e peasan t  ha s a n obligatio n t o th e general ,  an d thi s obligatio n i s reporte d t o th e cza r  i n 

th e cours e o f  thei r  conversatio n durin g th e peasant' s audience .  I n th e secon d chun k ther e i s a 

connectin g pat h betwee n th e concep t  tree s request-oj-xinderlin g an d whipping :  Th e cza r  request s 

hi s guard s t o fetc h th e whip .  A s a  resul t  the y hav e th e whi p i n whic h t o punis h th e peasant' s 

partner ,  th e general .  Th e thir d chun k i s th e exchange-gift s concep t  tre e whic h i s no t  connecte d 

t o eithe r  o f  th e othe r  chunks .  SS s take s thi s underlyin g even t  structur e an d thin s th e tex t  b y 

extractin g th e top s o f  eac h o f  th e concep t  tre e withi n eac h o f  th e interconnecte d chunks . 

5. The Computational Literature on Summarization 

Lehner t  &  Loisell e (1988 )  develope d a  schem e fo r  summarizin g tex t  base d o n plo t  unit s 

(Lehnert ,  1981) .  Plo t  unit s represen t  affect-stat e patterns .  Lehner t  identifie s a  numbe r  o f  primi -

tiv e plo t  unit s (e.g .  motivation ,  success ,  perseverance )  whic h ca n b e combine d int o mor e comple x 

' '  Not e th e shade d rectangle s represen t  th e EC C interpretatio n produce d b y NEXUS Fo r  furthe r  detail s o f  thi s 
analysis ,  se e Alterma n &  Bookma n (forthcoming )  Th e graphic s fo r  thi s pictur e wa s create d usin g AINET- 2 (Chu n 
1986) 
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plo t  unit s (e.g .  fortuitou s proble m resolution ,  fleetin g success ,  givin g up) .  Narrativ e tex t  i s 

represente d b y interconnecte d plo t  unit s an d summarie s ar e base d o n th e identificatio n o f  pivota l 

plo t  units ,  i.e. ,  th e plo t  unit s whic h ar e maximall y connected . 

Wilensk y introduce d a  theor y o f  summarizatio n base d o n th e identificatio n o f  ston j  point s 

(Wilensky ,  1982 ,  1980) .  Stor y point s roughl y correspon d t o th e essentia l  tensio n point s o f  a 

story ,  i.e. ,  wha t  th e stor y i s about .  Th e ide a i s tha t  point s represen t  wha t  i s interestin g i n a 

stor y an d therefor e likel y t o b e include d i n a  summary .  Wilensk y suggest s som e rule s fo r  recog -

nizin g points .  Th e rule s ar e base d o n hi s theor y o f  goa l  interactio n (Wilensky ,  1983) .  I f  a  char -

acte r  plan s t o g o outsid e t o ge t  th e newspape r  an d discover s i t  i s  rainin g outdoors ,  a  goa l  conflic t 

occur s betwee n th e goa l  t o ge t  a  newspape r  an d th e goa l  t o sta y dry .  Wilensk y argue s tha t  situa -

tion s wher e goa l  interaction s occu r  ar e potentiall y  dramati c an d consequentl y likel y candidate s a s 

stor y points . 

Bot h Wilensk y an d Lehner t  ar e describin g summarizatio n technique s tha t  attemp t  t o iden -

tif y critica l  point s o f  interest .  Bot h thei r  technique s ar e base d o n analyse s tha t  impos e high-leve l 

concept s i n a  top-dow n manne r  o n th e text .  Th e difficult y i s tha t  ther e i s a  ga p betwee n th e ini -

tia l  representatio n o f  th e tex t  an d th e actua l  representatio n use d fo r  computin g bot h th e stor y 

point s an d plo t  unit s respectively .  A n E C C representatio n fo r  thic k text ,  however ,  act s a s a  wa y 

statio n tha t  sort s ou t  som e o f  th e underlyin g even t  structure .  I t  provide s a  schemat a fro m 

which ,  perhap s thes e othe r  summarizer s ca n furthe r  reduc e th e volum e o f  tex t  b y decidin g wha t 

i s o f  interest . 

Researc h o n stor y tree s characteriz e th e tex t  b y a  se t  o f  meta-descriptions ,  e.g. ,  episod e o r 

setting .  Rumelhar t  (1975 ;  S immon s &  Correira ,  1980 ;  an d Correira ,  1980 )  summarize d tex t 

base d o n a  hierarchica l  organizatio n o f  th e text .  Agai n w e hav e a  ga p betwee n a  high-leve l  struc -

tur e an d th e event s depicte d i n th e text ,  whic h ca n b e reduce d b y th e analysi s w e ar e proposing . 

Th e wor k o f  V a n Dij k (Macro-structures ,  1976 )  suggest s technique s fo r  thinnin g ou t  text ,  bu t 

organize s i t  i n term s o f  a  singl e hierarchica l  structure .  Th e wor k describe d i n thi s pape r  differ s 

fro m th e wor k o n macro-structure s wit h regard s t o th e problem s o f  thic k tex t  i n tw o ways .  Firs t 

i t  emphasize s th e rol e o f  event s i n th e thinnin g process .  Secon d th e representatio n i t  produce s 

doe s no t  tak e th e for m o f  a  singl e hierarchica l  structure ,  bu t  rathe r  i t  i s  structure d b y a n E C C 

analysi s int o a  narrativ e stream . 

F R U MP (DeJon g 1979 )  produce s representation s o f  tex t  b y applyin g i n a  top-dow n fashio n 

sketch y script s (e.g .  accident s an d terroris t  acts) .  I t  extract s fro m wire-servic e newspape r  storie s 

jus t  enoug h fact s t o fil l  i n th e argument s o f  a  sketch y script .  Becaus e th e storie s tha t  F R U MP 

work s wit h ar e s o stereotyped ,  i t  coul d summariz e tex t  b y usin g a  se t  o f  fill-in-the-blan k typ e 

summarizatio n statement s attache d t o eac h sketch y script .  Thes e technique s ar e b y definitio n 

limite d t o stereotypica l  situations .  Thic k tex t  include s man y relationship s betwee n event s whic h 

canno t  b e accounte d fo r  b y a  sketch y script ,  henc e a  sketch y scrip t  analysi s ca n onl y accoun t  fo r 

some o f  th e even t  relationship s i n a  thic k piec e o f  text . 

6. Summary and Conclusions 

Thic k tex t  i s  compose d o f  a  numbe r  o f  embellishe d tex t  description s tha t  ar e enmesiie d 

together .  A  piec e o f  tex t  i s  thic k whe n i t  show s th e reader ,  i n detail ,  th e event s o f  th e story , 

rathe r  tha n tellin g th e reade r  onl y o f  it s  skeleta l  structure .  Thi s pape r  lia s describe d a 
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summarize r  calle d SS s tha t  take s a  thic k piec e o f  tex t  an d produce s a  skeleta l  structur e fo r  th e 

event s describe d i n tha t  text .  SS s base s it s summar y o f  th e stor y o n a n E C C analysi s o f  th e text . 

An E C C analysi s o f  th e tex t  sort s throug h th e event s o f  th e story ,  groupin g togethe r  event s 

base d o n thei r  relativ e position s i n a n underlyin g conceptua l  networ k o f  events . 

N E X US an d SS s hav e bee n applie d t o severa l  example s o f  text ,  includin g a  pag e an d hal f 

folktal e take n fro m a  boo k o f  folktale s ("Th e Cleve r  Peasan t  an d th e Czar' s General, "  Protte r 

1961) ,  "Th e Xeno n Story "  (Wilensk y 1980) ,  an d "Th e Czar' s Thre e Daughters "  (Lehner t  & 

Loiselle ,  1988) .  (Se e Alterma n &  Bookma n fo r  details) .  Experiment s sho w N E X U S an d SS s 

reducin g th e volum e o f  tex t  betwee n 6 0 % an d 8 0 % .  Th e importanc e o f  thi s work ,  wit h regard s 

t o th e proble m o f  thic k text ,  i s  tha t  i t  reduce s th e ga p betwee n top-dow n theorie s o f  tex t  con -

cerne d wit h issue s o f  interes t  an d salienc e (e.g .  plo t  unit s o r  prototyp e points )  an d th e complexit y 

of  th e even t  relationship s a s the y ar e depicte d i n th e text . 
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