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RECOGNIZING THEMATI C UNIT S 
I N narrat ives ' 

Bria n J .  Reiser .  W e n d y G .  Lehnerl . 
an d Joh n B .  Blac k 

Yal e Universit y 

Abstrac l 
Lehner l  (1980 )  propose d a  mode l  themali c knowledg e structure s calle d 
'plo t  units' ,  whic h ar e structurall y deflne d sequence s o f  menta l  states , 
positiv e events ,  an d negativ e event s I n a  clusterin g experiment . 
subject s wer e aske d t o so n 3 6 storie s int o groups .  Thes e group s wer e 
labele d b y th e subjects ,  an d tha t  dat a use d t o identif y th e natur e o f  eac h 
menta l  category .  Plo t  unit s generall y provide d a  goo d fit  t o th e 
clusterin g pattern s i n th e data ,  wit h highe r  leve l  cluster s correspondin g 
t o discrimination s o n th e natur e o f  th e outcom e an d judgment s abou t 
th e 'fairness "  o f  th e protagonist . M u ch researc h i n natura l  languag e processin g ha s utilize d a n 

event-base d U.c l  o f  description .  Schan k an d Abelson' s (1977 )  mode l  o f 
scripts ,  plans ,  an d goal s i s on e suc h model ,  whic h ha s bee n bot h embodie d 
i n Artificia l  Intelligenc e program s (se e Schan k an d Riesbeck ,  198 1 fo r  a 
review )  an d teste d i n psychologica l  experiment s (Bower .  Blac k & .  Turner , 
1979 ;  Gibb s A  Tenney ,  1980 .  Graesser ,  Gordo n &  Sawyer .  1979 ;  Graesser , 
Woll .  Kowalsk i  A  Smith .  1980) .  Recently ,  th e nee d fo r  a  themati c leve l  o f 
representatio n ha s bee n suggeste d (Dyer .  1981 ;  Lehnerl .  1980 ;  Schank ,  i n 
press) .  I n Lehnert' s  (1980 )  system ,  a  stor y ca n b e represente d a s a  grap h o f 
overlappin g "plo t  units' .  A  plo t  uni t  i s structurall y defined ,  representin g a 
uniqu e patter n o f  goa l  interactio n an d goa l  resolutio n o f  on e o r  mor e 
character s Plo l  unit s ar e compose d o f  thre e type s o f  causall y linke d 'affec t 
slates' ,  representin g menia l  stale s (slate s o f  desire) ,  posiiiv e eveni s (event s 
tha i  resul t  i n positiv e affects )  an d negaliv e eveni s (event s tha t  resul t  i n 
negativ e affects) .  Sinc e plo t  unit s ar e define d a s pattern s o f  affec t  states , 
the y ar e abstracte d fro m specifi c  conten t  situations .  Fo r  example ,  th e 
"competition "  plo t  uni t  i s  define d a s paralle l  menia l  slate s betwee n tw o 
character s (representin g mutuall y exclusiv e goals )  wher e th e goa l  o f  on e 
characte r  i s  realize d a s a  positiv e event ,  an d othe r  goa l  i s  realize d a s a 
negativ e even t  Thus ,  on e characte r  winnin g a n argumen t  wit h anothe r 
abou t  whic h T V progra m t o watch ,  an d someon e gettin g a  jo b fo r  whic h 
anothe r  characte r  ha d applied ,  ar e bot h example s o f  th e competitio n plo t 
unit . 
To establish initial evidence for the use of a thematic representations in 
processin g narratives ,  an d fo r  th e plo t  uni t  syste m i n particular ,  w e 
employe d a  clusterin g tas k t o Investigat e subjects '  perception s o f  similarit y 
betwee n plot s o f  differen t  stories .  Clusterin g task s hav e previousl y bee n 

' R a y G i b b b s ,  S c o t t  R o b e r t s o n .  L a r r y H u n t e r ,  a n d J o h n 
L e d d o p r o v i d e d v a l u a b l e c o m m e n t s o n a n earlie r  draf t  o f 
thi s p a p e r .  T h i s researc h w a s s u p p o r t e d b y a  g ran t  f r o m 
th e S l o a n F o u n d a t i o n . 

use d b y cognitiv e psychologist s t o stud y Ih e organizatio n o f  th e menta l 
lexico n (Miller .  1972) .  an d t o examin e Ih e hierarchica l  structur e o f  storie s 
(Pollard-Goll ,  McClosky ,  an d Todres ,  1979) .  I n thi s experiment ,  subject s 
rea d a  grou p o f  stone s an d wer e aske d t o sor t  the m int o group s o f  storie s 
wit h "simila r  plots' .  Storie s o f  varyin g conten t  wer e constructe d usin g th e 
same plo l  unit s Ther e ar e man y dimension s whic h subject s coul d 
conceivabl y us e t o judg e themati c similarity :  typ e o f  plan ,  emotion s o f  th e 
characters ,  contextua l  settings ,  personalit y o f  th e mai n character , 
desirabilit y  o f  th e stor y situation ,  etc .  W e expected ,  however ,  tha t  Ih e plo l 
uni t  analysi s woul d predic t  judgment s o f  themali c similarity ,  an d therefor e 
tha t  storie s buil t  o f  th e sam e plo l  unit s woul d b e groupe d togethe r  b y th e 
subjects . 

Method. 

Thirty six two or three sentence stories were constructed from six sets of 
plo l  units .  Storie s constructe d o f  Ih e sam e plo l  unit s concerne d differen t 
type s o f  problems ,  goals ,  an d evenis . 

The plot units used in these stories are: 

I. Stories 1-6: Competition, Denial, Retaliation, Fleeting Success. X 
and Y  hav e confiictin g goals ,  an d X' s ar e satisfied .  Y  ask s X  l o agre e 
and satisf y hi s goals ,  bu t  th e reques t  i s turne d down .  Y  retaliate s b y 
doin g somethin g whic h terminate s X' s origina l  success . 
2.  Storie s 7-12 :  Competition ,  Denial ,  Chang e o f  Mind .  Success .  X  an d 
Y hav e confiictin g goals ,  an d X' s ar c satisfied .  Y  ask s X  t o agre e an d 
satisf y hi s goals ,  bu t  Ih e reques t  i s  turne d down .  Y  finds  anothe r  wa y t o 
successfull y satisf y hi s goals . 
3.  Storie s 13-18 :  Reques t  Honore d wit h Neste d Promis e an d Renege d 
Promise .  X  make s a  reques t  an d ha s l o promis e somethin g l o Y  i n 
retur n fo r  Y' s grantin g th e reques t  However ,  X  neve r  perform s hi s 
par t  o f  Ih e bargai n 
4.  Storie s 19-24 :  Threat ,  Proble m Resolution .  X  threaten s Y ,  w h o 
finds  a  wa y l o overcom e th e threat . 
5.  Storie s 25-30 :  Failure ,  Share d Negativ e Event .  X  fail s i n achievin g 
some goal ,  an d V  share s i n X' s failure . 
5.  Storie s 31-36 :  Regrettabl e Mistake ,  Proble m Resolution .  X  doe s 
somethin g (accidentally )  whic h i s a  negaliv e even t  fo r  bot h Y  an d 
X.  Thi s motivate s X  t o d o somethin g whic h i s positiv e fo r  Y . 
Thirt y si x Yal e undergraduate s wer e eac h give n thes e storie s i n on e o f 

fou r  rando m orders .  Th e subject s wer e tol d t o rea d al l  Ih e storie s once ,  an d 
the n sor t  the m int o groups ,  placin g storie s wit h "simila r  plots "  int o Ih e sam e 
group .  The y wer e tol d t o construc t  roughl y betwee n tw o an d twelv e groups , 
althoug h the y wer e t o conside r  tha t  a s onl y a  guideline .  Afte r  th e subject . 
wer e finished  classifyin g th e storie s int o groups ,  Ihc y wer e aske d l o labe l 
eac h grou p wit h a  phras e tha t  describe d th e storie s i n tha t  group . 
Results. 
Johnson's (1967) hierarchical clustering analysis provides a method of 
assessin g th e prototypica l  o r  averag e sortin g o f  th e stories ,  whic h ma y b e 
use d t o determin e whethe r  Ih e plo l  uni t  graph s ar c successfu l  i n predictin g 
whic h storie s wil l  ten d t o b e sorte d together .  Th e analysi s produce s a  tre e 
structure ,  showin g th e progressiv e mergin g o f  item s empiricall y les s an d les s 
simila r  (i.e. .  sorte d int o th e sam e grou p les s frequently )  int o large r  an d 
large r  clusters . 
The "diameter" or 'minimum" clustering algorithm (Johnson. 1967) was 
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Figur e 1 .  H i e r a r c h i c a l  c l u s t e r i n g d i a g r a m fo r  th e 3 6 
stor ie s sor te d b y s u b j e c t s .  T h e n u m b e r s o n th e 
hor izonta l  ax i s rep resen t  s i m i l a r i t y s c o r e s .  I f  a 
cluste r  appea r s w i t h scor e n ,  i t  mean s tha t  eac h an d 
ever y pai r  o f  i t s  s to r ie s we r e sor te d toge the r  b y a t 
leas t  n  s u b j e c t s .  C l u s t e r s a r e labe le d w i t h th e mos t 
frequen t  tag s g i ve n b y th e s u b j e c t s tha t  w e r e co rmo n 
t o al l  th e s to r i e s i n th e c l u s t e r . 

The tlorie s o f  group s 2  an d 4  ar c mor e simila r  l o eac h othe r  (ba n l o (h e 
storie s o f  grou p 6 ,  althoug h al l  thre e component s ar c weakl y clustere d 
togethe r  Group s 2  an d 4  appea r  l o b e linke d sinc e th e storie s group s 
contai n positiv e an d reasonabl e goa l  resolution s (findin g a n alternativ e 
solution ,  overcomin g a  threat) .  Grou p 6  als o contain s a  reasonabl e goa l 
resolution ,  althoug h i t  differ s i n tha t  (h e protagonis t  w h o resolve s th e 
proble m si(ua(io n ha d inadver(en(l y crea(e d i (  (fo r  himsel f  an d ano(he r 
charac(er ) 

Discussion. 

The six clus(ers of s(ories found in(heda(a correspond very well with (he 
si x group s o f  s(orie $ a s prcdic(e d b y th e plo t  uni (  represen(a(ions .  Further , 
some o f  th e subjects '  label s accuratel y captur e th e gis t  o f  a  plo t  uni t  (eg. , 
"broke n promise" ,  "correcte d mistake") ,  a t  th e sam e leve l  o f  abstraction . 

The weaker (major) clusters found in the data indicate (ha( subjec(s are 
als o sensi(iv e ( o o(he r  mor e abs(rac (  leve l  o f  represen(a(io n Th e (hre e 
majo r  clus(er s ma y b e describe d b y th e typ e o f  outcome ,  an d som e judgmen t 
of  th e "justifiability "  o f  (h e pro(agonis(' s actions .  Thus ,  i n th e majo r  cluste r 
compose d o f  group s I  an d i .  ther e i s a  maliciou s (an d probabl y judge d t o b e 
unjustified )  acdo n o n (h e par (  o f  (h e pro(agonis t  t o achiev e hi s goal .  I n 
contrast ,  i n th e majo r  cluste r  compose d o f  group s 2 ,  4 ,  an d 6 ,  th e 
protagonis t  adopt s a  justifie d plan .  I n group s 2  an d 4 ,  th e protagonis (  fmd s 
a ra(iona l  solutio n ( o a  problem ,  whil e i n grou p 6 ,  th e protagonis t  adopt s a 
positiv e pla n t o rectif y a  proble m si(ua(io n h e ha s acciden(all y created .  I n 
bot h o f  (hes e majo r  clusters ,  th e pro(agonis(' s goa l  i s  achieved .  I n (h e 
cluste r  o f  th e grou p 5  stories ,  th e pro(agonis(' s goa l  resul( s i n failure . 
Subjects '  label s als o provid e suppor t  fo r  a  classificatio n b y genera l  typ e o f 
outcom e ("failure" ,  "everythin g work s out" )  an d judgment s o f  fairnes s an d 
motiv e ("maladaptiv e responses" ,  "radona l  behavior" ,  "maliciou s 
behavior") .  Thus ,  i n sum ,  (h e (hre e majo r  clus(er s o f  $(orie s correspon d t o 
(I )  th e protagonist' s  maliciou s achievemen t  o f  a  goal .  (2 )  justifie d 
achievemen t  o f  a  goal ,  an d (.1 )  failur e l o achiev e a  goal . 
In general, i( seems thai subjccis were more sensirive lo the types of 
action s an d type s o f  oulcome s tha n (he y wer e ( o (h e type s o f  initia l  proble m 
si(ua(ions .  Thus ,  descripdon s o f  action s an d ou(come s wer e use d ( o labe l 
(h e groups ,  (e.g. ,  "maladapdv e responses" ,  "renege d promise" , 
"disappointment" ,  'failure' ,  "(hing s wor k out" ,  "correcte d mistake" ,  an d 
"appeasemcnl") ,  bu (  th e motiva(io n o f  (h e proble m si(ua(io n (eg ,  (h e 
compe(i(ion ,  threat ,  o r  denie d request )  no t  mentione d i n labelin g th e stories . 
Further ,  th e storie s o f  group s I  an d 2 ,  whic h ha d th e sam e proble m situatio n 
(competition ,  denial )  bu t  differen t  solution s (retaliation ,  alternat e plans ) 
wer e no (  clus(ere d (oge(her ,  whil e simila r  soludon s t o differen (  problem s 
wer e connec(e d i n th e thre e majo r  clusters . 

The experiment presented here indicates that there is a thematic analysis 
takin g plac e durin g s(or y unders(anding ,  a (  leas (  i n thi s somewha t  artificia l 
tas k I t  seem s likel y tha t  th e knowledg e structure s exhibite d i n thi s tas k 
woul d b e use d i n a  mor e typica l  understandin g situation .  I n particular . 
Lehner( .  Black ,  an d Reise r  (1981 )  hav e show n (ha t  plo t  uni (  represen(a(ion s 
provid e a  generall y goo d predic(io n o f  subjec(s '  summarie s o f  narradvcs . 

bu(  leave s unspecifie d (h e natur e o f  (h e proble m si(ua(io n ( a threat) .  Th e 
abberan t  stor y fro m thi s grou p (*21 )  ma y hav e bee n sorte d wit h (h e grou p 6 
storie s becaus e th e proble m soludo n i s o f  a  mor e coopera(iv e na(ure . 
makin g i (  mor e lik e correctin g a  mis(ak c tha n reacdn g ( o a  (hrea ( 

The next componen( of (he cluster was formed of (he six s(ories of group 
2.  whic h wer e labele d wi( h 'al(erna( e plans "  an d ei(he r  "(hing s wor k out '  o r 
"radona l  proble m solu(ion '  Thes e label s 8ccura(el y cap(ur e bo( h (h e 
"chang e o f  mind *  plo t  uni( ,  an d (h e fina l  "success "  uni( ,  withou (  specifyin g 
(h e na(ur e o f  (h e problem . 
The third component of (he cluster is formed of the six stories of group 
6,  whic h wer e labele d wit h 'appeasement '  an d 'correc(e H a  mis(ake" . 
"Appeasemen( "  indica(e s a  simpl e repayment ,  whil e 'correcte d a  mistake " 
more accuratel y reflect s th e regre((abl e mis(ak e an d proble m resolutio n plo ( 
uni(s . 
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