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Towar d a  Reader-Baae d Mode l 

of  Themati c Comprehensio n 

Marc y Dorfma n 

Coordinate d Scienc e Laborator y 
Universit y o f  Illinoi s 

1 .  IMTRODPCIIQ M 

Durin g th e pas t  decade ,  researcher s i n psycholog y an d artificia l 
intelligenc e hav e becom e increasingl y intereste d i n th e plans ,  goals , 
motivations ,  an d emotion s o f  stor y character s [Schan k an d Abelson ,  1977 ; 
Wilensky ,  1978 ;  Dyer ,  1982 ;  Lehnert ,  1982 ;  Wilensky ,  1983] .  A n 
inevitabl e outcom e o f  thi s proces s ha s bee n a n increaisin g concer n wit h 
what  make s storie s interestin g [Wilensk y 19833 ,  enjoyabl e [Brewer ,  1982 ; 
Brewe r  an d Lichtenstein ,  1982] ,  an d thematicall y significan t  [Dyer , 
1982 ;  Lehner t  ^  âi- 1 1982] .  However ,  despit e recen t  progres s i n 
analyzin g stories ,  curren t  stor y processin g model s wil l  hav e littl e 
succes s i n recognizin g high-leve l  construct s suc h a s theme s unles s the y 
include ,  i n additio n t o a  mode l  o f  th e characters '  plans ,  goals , 
motivation s an d emotions ,  a  reasonabl y complet e mode l  o f  th e reader' s 
belie f  system .  Ideally ,  th e reader' s belie f  syste m shoul d enabl e th e 
reade r  t o understan d th e author' s poin t  i n writin g th e story .  Fo r 
example ,  i f  a  stor y i s ironic ,  th e reade r  mus t  understan d th e author' s 
implici t  belief s wel l  enoug h t o kno w whe n th e autho r  i s bein g sarcasti c 
or  satiric .  Similarly ,  i f  a  tex t  i s  didactic ,  th e reade r  mus t 
understan d th e author' s attitud e towar d mora l  an d immora l  action s i n 
orde r  t o gras p th e poin t  o f  th e story . 

In this paper we propose an alternative to current story processing 
model s whic h includes ,  i n additio n t o a  mode l  o f  th e characters ' 
motivation s an d actions ,  a  mode l  o f  th e reader' s belie f  system .  Sinc e 
our  mode l  i s intende d t o accoun t  fo r  th e comprehensio n o f  didacti c 
stories ,  suc h a s fables ,  th e reader' s belie f  syste m i s base d o n th e 
concep t  o f  a  "jus t  world "  [Lerner ,  I98O] .  Lerner' s "jus t  worl d 
hypothesis "  describe s a  syste m o f  mora l  justic e i n whic h i t  i s 
intrinsicall y satisfyin g fo r  goo d action s t o triump h ove r  evi l  actions . 
I n th e contex t  o f  th e stor y world ,  th e jus t  worl d hypothesi s predict s 
tha t  storie s wil l  b e moredl y satisfyin g whe n "good "  cheiraoter s 
experienc e positiv e outcome s an d "bad "  character s experienc e negativ e 
outcomes .  However ,  i n orde r  t o assig n character s positiv e o r  negativ e 
valenc e relativ e t o th e story' s outcome ,  i t  i s  firs t  necessar y t o 
compar e eac h character' s action s t o a  se t  o f  normativ e rule s tha t 
describ e appropriat e conduct .  T o illustrat e th e importanc e o f  thi s 
proces s i n determinin g th e poin t  o f  a  story ,  w e wil l  compar e th e 
prediction s mad e b y ou r  mode l  t o stor y understandin g system s recentl y 
develope d i n artificia l  intelligence . 
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Sinc e th e poin t  o f  a  stor y depends ,  i n part ,  o n th e action s an d 
emotion s o f  stor y characters ,  a n adequat e mode l  o f  stor y understandin g 
wil l  hav e t o includ e a  leve l  o f  analysi s tha t  i s  abl e t o represen t  wha t 
character s actuall y d o an d feel .  Researcher s i n artificia l  intelligenc e 
hav e mad e severa l  importan t  contribution s t o thi s endeavor .  Fo r 
example ,  Dyer' s [1982 ]  syste m BORI S includes ,  amon g othe r  knowledg e 
sources ,  a  componen t  fo r  representin g th e emotion s an d interpersona l 
interaction s betwee n stor y characters .  Similarly ,  Lehnert' s  [I98I ; 
1982 ]  wor k o n plo t  unit s provide s a n excellen t  notatlona l  devic e fo r 
capturin g th e emotiona l  reaction s o f  character s t o narrativ e events . 
Lehner t  suggest s tha t  narrative s ca n b e represente d b y thre e affec t 
state s generate d b y th e dimension s Desirabilit y  an d Attainment .  Thes e 
state s includ e emotion s associate d wit h positiv e event s (+) ,  negativ e 
event s (-) ,  an d menta l  state s (M) .  I n addition ,  Lehner t  specifie s fou r 
type s o f  connections ,  o r  affec t  links ,  tha t  describ e a n oriente d ar c 
betwee n tw o states .  MOTIVATIO N link s (m) ,  fo r  example ,  connec t  positiv e 
or  negativ e state s t o menta l  states ,  whil e ACTUALIZATIO N (a )  link s 
connec t  menta l  state s t o positiv e o r  negativ e outcomes .  TERMINATIO N (t ) 
and EQUIVALENCE (e )  link s connec t  menta l  state s t o othe r  menta l  states , 
or  event s t o othe r  events .  Accordin g t o Lehnert ,  state s an d link s ca n 
ccanbln e t o produc e affec t  unit s tha t  ar e capabl e o f  representin g 
differen t  type s o f  plo t  structures .  A n exampl e o f  ho w Lehner t  woul d 
analyz e a  simpl e stor y base d o n retaliatio n i s presente d below .  JJSiS . 

COMSYS Stor y 

John and Bill were competing for the same job promotion at IBM. John got 
th e promotio n an d Bil l  decide d t o leav e IB M t o star t  hi s ow n consultin g 
firm ,  OOMSYS.  Withi n thre e year s COMSYS wa s flourishing .  B y tha t  tim e 
Joh n ha d becom e dissatisfie d wit h IB M s o h e aske d Bil l  fo r  a  job .  Bil l 
spitefull y turne d hi m down . 
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B want s promotio n 

doesn' t  ge t  i t 

start s COMSYS 

CXDMSYS I s succes s 

want s reveng e 

refuse s jo b 

J want s promotio n 

want s ne w Jo b 

i s denie d 

Usin g Lehnert' s  summarizatio n algorithm ,  w e ca n generat e 

summary base d o n th e pivota l  uni t  RETALIATION : 

th e followin g 

"Becaus e Joh n wa s promote d ove r  Bil l  a t  IBM ,  Bil l  starte d hi s ow n 

company ,  an d late r  refuse d t o giv e Joh n a  jo b whe n h e aske d fo r  one. " 

While the plot unit analysis provides an appropriate summary for 
th e "COMSYS Story "  (summarizatio n was ,  i n fact ,  Lehnert' s  goal) ,  a 
summary i s no t  a s genera l  a s th e story' s poin t  o r  theme .  Fo r  example , 
i f  w e wer e aske d t o generat e a  mora l  fo r  COMSYS w e migh t  sa y tha t  "on e 
bad tur n deserve s another, "  replacin g specifi c  actor s an d action s i n th e 
stor y b y a n abstrac t  genera l  statement .  I n addition ,  a  summar y i s no t 
reall y evaluative ,  i n tha t  i t  doe s no t  tel l  u s whethe r  th e actor s o r 
action s i n th e stor y wer e goo d o r  ba d o r  righ t  o r  wrong .  Mora l 
judgment s o f  thi s kind ,  whil e triggere d b y th e characters '  motivation s 
and actions ,  ar e typicall y embodie d i n th e belie f  syste m o f  th e reader . 
I n th e followin g section ,  w e wil l  describ e a n augmente d mode l  o f  stor y 
understandin g tha t  use s plo t  uni t  representation s i n conjunctio n wit h 
th e reader' s belie f  syste m i n orae r  t o mak e prediction s relevan t  t o th e 
poin t  o f  th e story . 

1. A .fi£AI2£fi-£A2££ lMi£L J2£ NARRATIVE UNDERSTANDING 

The mode l  w e propos e contain s thre e level s o f  analysi s (se e Figur e 
1 ) .  Th e firs t  leve l  i s  base d o n Lehnert' s  notio n o f  a  plo t  unit ,  an d 
represent s th e intentions ,  behaviors ,  an d affectiv e state s o f  th e stor y 
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characters .  Th e secon d leve l  o f  analysi s represent s th e jus t  worl d 
belie f  syste m o f  a  hypothetica l  reader .  Durin g stor y processing ,  th e 
reade r  (o r  stor y processor )  compare s th e action s o f  stor y character s 
represente d a t  th e firs t  leve l  ae,ains t  jus t  worl d rule s describin g 
normativel y appropriat e behavior .  I f  a  stor y characte r  commit s a  mora l 
transgression ,  tha t  character' s valenc e change s fro m 0  (neutral )  t o - . 
Conversely ,  i f  a  stor y characte r  uphold s a  normativ e rule ,  tha t 
character' s valenc e change s fro m 0  (neutral )  t o •«• .  Characte r  valenc e i s 
th e fina l  leve l  o f  analysi s tha t  i s  necessar y t o generat e prediction s 
relevan t  t o th e poin t  o f  th e story . 

Base d o n th e precedin g description ,  th e analysi s i n Figur e 1  ca n b e 
summarize d a s follows .  Th e firs t  plo t  unit ,  COMPETITION,  tell s  u s tha t 
Joh n ha s succeede d i n defeatin g Bill .  However ,  althoug h Joh n 
experience s positiv e affec t  a s a  resul t  o f  success ,  th e jus t  worl d rule s 
tel l  u s that ,  i f  Joh n cause s negativ e affec t  fo r  Bill ,  eithe r  Bil l  o r 
some unknow n agen t  wil l  caus e negativ e affec t  fo r  John .  Thus ,  althoug h 
th e characte r  Joh n experience s positiv e affect ,  th e reade r  assign s 
negativ e valenc e t o Joh n an d predict s a  negativ e outcom e fo r  Joh n i n 
th e future .  Th e nex t  plo t  unit ,  SUCCESS BORN OF ADVERSITY,  doe s no t 
satisf y th e predictio n spawne d b y COMPETITION,  an d spawn s n o furthe r 
prediction s o f  it s  own .  However ,  th e plo t  uni t  RETALIATION ,  i n whic h 
Bil l  cause s negativ e affec t  fo r  John ,  satisfie s th e predictio n spawne d 
by COMPETITION.  ( A satisfie d predictio n i s marke d b y a n asteris k i n th e 
characte r  valenc e column. )  Onc e a n activ e predictio n ha s bee n satisfied , 
th e poin t  o f  th e stor y i s generate d b y formin g a  causa l  lin k betwee n th e 
anteceden t  o f  th e jus t  worl d rul e tha t  spawne d th e predictio n (I f  X  — > 
-Y )  an d th e even t  satisfyin g th e predictio n ( Y — > - X ) .  Thi s bas e rul e 
correspond s t o th e mora l  o f  th e stor y suggeste d i n th e previou s section : 
"One ba d tur n deserve s another. " 

1. CONCLUSION 

The purpos e o f  thi s pape r  ha s bee n t o establis h th e importanc e o f  a 

non-character-base d belie f  syste m i n generatin g th e mora l  o r  poin t  o f  a 
story .  Th e mai n differenc e betwee n th e mode l  propose d her e an d othe r 
stor y understandin g systems ,  suc h a s Lehnert's ,  i s  tha t  Lehner t  use s 
plo t  unit s t o generat e th e summarie s o f  stories ,  whil e w e vie w plo t 
unit s a s a  mean s t o generat e prediction s relevan t  t o th e poin t  o f  th e 
story .  Althoug h a  representatio n o f  th e characters '  plans ,  goals , 
behaviors ,  an d emotion s i s a  necessar y componen t  o f  an y stor y 
understandin g model ,  th e leve l  o f  characte r  analysis ,  whil e appropriat e 
fo r  th e purpos e o f  summarization ,  i s  no t  sufficien t  t o generat e th e 
poin t  o f  th e story .  Understandin g stor y point s require s bot h th e 
abilit y  t o mak e mora l  judgment s abou t  th e action s o f  stor y characters , 
and t o us e suc h judgment s t o mak e furthe r  prediction s abou t  characte r 
outcomes .  A  prescriptiv e belie f  syste m tha t  describe s normativel y 
appropriat e behavio r  i s requisit e i n bot h o f  thes e cases . 

An interestin g sid e effec t  o f  a  multi-levele d belie f  syste m i s tha t 
reader s an d character s ofte n experienc e differen t  reaction s t o stor y 
events .  Fo r  example ,  i n th e "COMSYS Story "  w e sa w that ,  althoug h Joh n 
experience d positiv e affec t  i n defeatin g Bill ,  th e reade r  assigne d 
negativ e valenc e t o John .  Similarly ,  althoug h Joh n experience s negativ e 
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affec t  a t  th e conclusio n o f  th e atory » th e reade r  feel s moral l y 

satisfie d becaus e th e Jus t  wor l d predict io n B  — > - J i s ful f i l led .  A s 

lon g a s suc h di f ference s i n expectat ion s exist » on e need s t o hav e a 

theor y o f  stor y understandin g tha t  include s bot h reader-base d 

character-base d Informat ion . 

PLOT aHI T IMALZSI S 

COHPETITIOl l 

r 

SOCCESS BORK 
OF ACTEBSIT I 

JUST WORLD ROLES 

roSITCTE  A a (J,B ) 
(B.J ) 

If J ~> •B 
B 
? — > W 

CHIBACTES VALENCE 

BIL L 

NECATI7E ACT (J,B ) 
(B.J } 

I T J  — > _ B 
B 
7 — > - J 

ACTIVE PREDICTIONS 

B 
7 — > - J 

CHABACTEB TALENCS 

BIL L 

ACTIVE PREDICTIONS 

—> - J 

ClARACTEB VALBXCE 

jdH N BIL L 

ACTIVE PREDICTIONS 

Nona 

RETALIATIOU 

Fig .  1 .  ltiitl-l«T« i  analysi s o f  tb e "COHSI S Story" 
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