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A b s t r a c t 

Story themes are generalized advice that a story 

contains ,  an d them e recognitio n provide s a  wa y 

fo r  a  syste m t o sho w tha t  i t  ha s understoo d th e 

story .  T H U N D ER i s a  stor y understandin g sys -

te m tha t  implement s a  mode l  o f  them e construc -

tio n fro m belie f  conflict s an d resolutions .  A  be -

lie f  conflic t  i s  conflictin g evaluativ e belief s regard -

in g a  stor y character' s plan .  W h e n executio n o f 
th e pla n result s i n a  realize d succes s o r  failur e fo r 

th e character ,  a  resolutio n t o th e conflic t  i s  recog -

nize d fro m th e additiona l  reason s tha t  th e realiza -
tio n provide s fo r  th e evaluativ e belief s i n conflict . 

The them e o f  th e stor y i s  generate d b y reason -

in g abou t  ho w th e resolutio n show s th e belief s i n 
conflic t  t o b e correc t  o r  incorrect ,  an d produce s a 

statemen t  o f  generalize d advic e abou t  reason s fo r 
evaluation .  T w o type s o f  advic e ar e generate d b y 

T H U N D E R:  (1 )  reaso n advic e abou t  th e reason s 
fo r  evaluatio n tha t  th e stor y show s t o b e correct , 

and (2 )  avoidanc e advic e abou t  ho w failure s tha t 

occu r  a s th e resul t  o f  erroneou s evaluation s coul d 
be avoided .  Th e algorithm s fo r  constructin g bot h 
typ e o f  advic e an d example s o f  T H U N D ER con -
structin g theme s ar e presented . 

Introduction 

Two general problems for story understanding sys-

tem s ar e (1 )  knowin g whe n a  stor y ha s bee n under -
stood ,  an d (2 )  showin g tha t  th e stor y ha s bee n un -
derstood .  On e solutio n i s t o recogniz e th e 'theme ' 
of  th e story ;  a  stor y i s understoo d whe n th e them e 

i s recognized ,  an d th e syste m show s it s  under -
standin g b y answerin g question s abou t  wha t  wei s 

learne d fro m th e story .  Th e problem s the n be -
come ho w stor y theme s ar e defined ,  represented , 
constructed ,  an d used .  Additionally ,  a  theor y 

of  them e representatio n an d recognitio n identifie s 

th e component s (bot h processe s an d knowledg e 

structures )  tha t  ar e use d i n comple x understand -

ing .  A  computationa l  implementatio n o f  th e the -

or y provide s a  independen t  an d testabl e formula -

tio n o f  th e theor y an d a n experimenta l  too l  fo r 

creatin g an d extendin g th e theory . 

T H U N D ER (THemati c UNDerstandin g Fro m 

Ethica l  Reasoning )  (Reeves ,  1988 ,  1991 )  i s a  com -

pute r  progra m tha t  read s shor t  narrative s an d an -

swer s ethica l  an d themati c questions .  Fo r  T H U N -

D E R,  theme s ar e th e generalize d advic e tha t  ar e 
constructe d fro m conflict s an d resolution s i n th e 

story .  T H U N D ER recognize s conflict s i n evalua -

tiv e judgment s betwee n th e reade r  an d stor y char -
acters .  Th e resolutio n o f  a  belie f  conflic t  i s  a n 

even t  i n th e stor y tha t  provide s additiona l  reason s 

fo r  on e o f  th e belief s i n conflict ,  an d 'shows '  th e 
'correctness '  o f  th e belief . 

To construc t  theme s fro m conflict s an d resolu -
tions ,  T H U N D ER contrast s an d generalize s th e 

reason s tha t  le d t o th e conflic t  t o th e reason s pro -

vide d b y th e resolution .  T H U N D ER construct s 
tw o type s o f  themes :  (1 )  reaso n advic e abou t  wh y 
evaluativ e belief s ar e correc t  o r  incorrect ,  an d (2 ) 

avoidanc e advic e abou t  ho w plannin g failure s ca n 
be avoided . 

One o f  th e storie s tha t  T H U N D ER read s is : 

Hunting Trip 

Two men on a hunting trip captured 
a liv e rabbit .  The y decide d t o hav e 
some fu n b y tyin g a  stic k o f  dynamit e 
t o th e rabbit .  The y li t  th e fus e an d le t  i t 

go.  Th e rabbi t  ra n fo r  cove r  unde r  thei r 

truck . 

From Hunting Trip, THUNDER recognizes the 
followin g themes : 

The theme is that you should not play 
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WITH DYNAMITE BECAUSE YO U WOULD NOT 

LIK E BA D THING S T O HAPPEN T O YOU. 

The THEME IS THAT YOU SHOULD NOT EXE-

CUTE PLANS THA T CAUSE BA D THING S T O HAP-

PEN T O OTHERS FO R YOUR ENTERTAINMENT 

BECAUSE YOUR ENTERTAINMENT I S LES S IM -

PORTANT THA N BA D THING S HAPPENING T O 
YOU. 

The THEME IS THAT YOU SHOULD NOT EXE-

CUTE PLANS THA T CAUSE BA D THING S T O HAP-

PEN T O OTHERS BECAUSE YO U WOULD NOT 

LIK E BA D THING S T O HAPPEN T O YOU. ^ 

All three of the themes that are recognized in 

Huntin g Tri p contad n reaso n advice .  Th e first 

them e i s base d o n a  pragmati c expectatio n an d 

resolution .  On e o f  th e reason s tha t  T H U N D ER 

believe d tha t  th e hunter s wer e wron g t o blo w u p 

th e rabbi t  wa s becaus e the y coul d ge t  hur t  play -

in g wit h dynamite .  Whe n th e hunters '  truc k blow s 

up becaus e the y wer e playin g wit h dynamite ,  th e 

advic e i n th e them e i s generalize d fro m "hurt -

in g yoursel f  an d "damagin g you r  possessions "  t o 

"ba d thing s happening. "  Th e secon d them e i s 

base d o n T H U N D E R ' S reasonin g tha t  th e hunters ' 

pla n wa s wron g becaus e the y believe d tha t  thei r 

entertainmen t  wa s mor e importan t  thaj i  th e rab -

bit' s  life .  Th e thir d them e i s base d o n T H U N-

DER' S reasonin g tha t  th e hunters '  pla n wa s wron g 

was becaus e the y wer e goin g t o kil l  th e rabbit . 

When th e hunter s suffe r  a t  th e en d o f  th e story , 

the y d o no t  lik e i t  jus t  a s T H U N D ER di d no t  lik e 

the m blowin g u p th e rabbit . 

An exampl e o f  avoidanc e advic e i s generate d 

by T H U N D ER fro m th e followin g Twiligh t  Zon e 

story(Day ,  1985) : 

Four O'clock 

Political fanatic Oliver Crangle is 
convince d tha t  peopl e wh o d o no t  agre e 

wit h hi s politica l  view s ar e evil .  H e keep s 

detaile d files  o n people ,  make s threaten -
in g phon e calls ,  an d send s letter s discred -
itin g hi s 'evil '  politica l  enemies .  On e day , 
he finds  a  boo k o f  blac k magi c an d cast s 

a spel l  t o shrin k ever y evi l  perso n i n th e 

worl d t o a  heigh t  o f  tw o fee t  tal l  a t  ex -

actl y fou r  o'clock .  Bu t  whe n th e tim e 

roll s around ,  i t  i s  h e wh o become s tw o 

fee t  tall ! 

•Th e theme s ar e generate d i n Englis h b y T H U N D ER 
when the y ar e constructed .  Al l  I/ O i s verbati m fro m th e 
program . 

T HE T H E ME I S T H A T Y O U SHOULD JUDGE 

YOURSELF BEFORE JUDGIN G OTHERS BECAUSE 

Y OU W O U LD N O T LIK E T O B E PUNISHED. 

The theme is generated from the belief conflict 

ove r  Oliver' s pla n t o punis h hi s politica l  enemies , 

and th e resolutio n o f  Oliver' s becomin g tw o fee t 

tall .  Avoidanc e advic e i s  constructe d b y reeison -

in g abou t  ho w th e planne r  coul d hav e avoide d th e 

failure .  I n Fou r  O'Clock ,  Olive r  wa s shrun k be -

caus e h e wa s guilt y o f  th e crim e h e wa s punish -

in g other s for ,  an d th e reaso n tha t  h e wa s guilt y 

was becaus e h e wa s punishin g other s unjustly .  I f 

Olive r  ha d evaluate d hi s ow n plan ,  h e woul d hav e 

avoide d th e failure . 

THUNDER Overview 

During story understanding, THUNDER'S pri-
mar y tas k i s t o creat e evaluativ e belief s abou t  stor y 

characters '  plans .  A n evaluativ e belie f  i s a  be -

lie f  tha t  i s  evaluate d i n term s o f  "goodness" ,  i n 

contras t  t o a  factua l  belie f  whic h i s  evaluate d i n 

term s o f  truth .  Positiv e an d negativ e evaluation s 

of  plan s (calle d obligatio n beliefs )  correspon d t o 

belief s tha t  th e pla n shoul d o r  shoul d no t  b e used , 

respectively .  Ther e ar e tw o typ e o f  reason s fo r  a n 

evaluativ e belief :  (1 )  pragmati c reasons ,  reason s 

abou t  th e consequence s o f  th e pla n fo r  th e planner , 
and (2 )  ethica l  reasons ,  reason s abou t  th e conse -

quence s o f  th e pla n fo r  others .  Thes e reason s ca n 

be broke n dow n int o tw o components :  (1 )  a  se t 

of  factua l  belief s abou t  th e plan ,  an d (2 )  a  prag -
mati c o r  ethica l  judgmen t  warran t  tha t  i s  use d t o 

deriv e a n evaluativ e belie f  fro m factua l  beliefs .  T o 

generat e appropriat e factua l  belief s abou t  a  char -

acter' s plan ,  T H U N D ER ha s t o reaso n abou t  (1 ) 
pla n availability ,  o r  wha t  othe r  option s wer e avail -

abl e t o th e planne r  (2 )  th e goa l  importanc e o f  suc -
cesse s an d failure s cause d b y th e plan ,  bot h fo r 

th e planne r  an d others ,  an d (3 )  th e intentio n o f 

th e planner ,  an d i f  th e planne r  realize s tha t  h e i s 

causin g goa l  failure s fo r  himsel f  o r  others . 
T H U N D E R 'S evaluativ e knowledg e i s organize d 

i n a n ideology .  Th e representatio n fo r  ideolog y 
hei s tw o components :  (1 )  a  valu e system ,  t o rep -

resen t  wha t  i s believe d t o b e 'good' ,  an d (2 )  plan -

nin g strategies ,  t o represen t  goo d way s fo r  th e 

goal s t o b e achieve d (Carbonell ,  1980) .  Th e valu e 

syste m represent s th e goal s tha t  T H U N D ER be -
lieve s tha t  character s shoul d tr y t o achieve ,  an d 

tr y no t  t o violate .  T H U N D ER infer s th e eval -

uativ e belief s o f  stor y character s fro m thei r  ac -

tions .  Fo r  example ,  i n Huntin g Tri p T H U N D ER 
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infer s tha t  th e hunter s believ e tha t  thei r  entertain -

ment  i s mor e importan t  tha n th e lif e o f  th e rabbit . 

t h u n d e r ' s inferenc e rule s fo r  evaluativ e belie f 

ar e give n i n (Reeves ,  1989) . 

From THUNDER'S inferences about the beliefs 

of  characters ,  T H U N D ER recognize s belie f  con -

flict  pattern s (BCPs) .  Ther e ar e thre e type s o f 

belie f  conflicts :  (1 )  pla n executio n BCPs ,  wher e 

th e evaluato r  make s a n ethic£ d judgmen t  tha t  a 

character' s pla n i s  wrong ,  (2 )  evaluatio n BCPs , 

wher e th e evaluato r  make s a n ethica l  judgmen t 

tha t  a  character' s rewar d o r  punishmen t  i s unde -

served ,  an d (3 )  expectatio n B C P s ,  wher e a  char -
acte r  violate s th e evaluator' s evEiluativ e expecta ^ 

tions .  Th e B C P tha t  i s  recognize d i n Huntin g 

Tri p i s th e pla n executio n B C P BCP:Inhumane . 

BCP:Inhuman e represent s th e situatio n wher e a n 

actor' s pla n i s judge d t o b e ethicall y wron g an d (1 ) 
th e pla n cause s non-recoverabl e healt h goa l  fail -
ure s fo r  another ,  (2 )  th e goa l  failur e i s a n integra l 

par t  o f  th e actor' s plan ,  an d (3 )  th e goa l  failur e 

i s mor e importan t  tha n th e actor' s goa l  success . 

The evaluatio n B C P BCP:No-Crim e i s recognize d 

i n Fou r  O'Clock .  BCP:No-crim e represent s th e 
conflic t  betwee n T H U N D E R ' s an d Oliver' s eval -

uatio n o f  Oliver' s plan :  Olive r  believe s tha t  hi s 

pla n i s  ethicall y righ t  becaus e punishin g al l  evi l 

peopl e wil l  protec t  society ,  whil e T H U N D ER be -
lieve s tha t  th e pla n i s ethicall y wron g becaus e h e 

i s punishin g peopl e fo r  somethin g tha t  the y shoul d 

not  b e punishe d for . 

BCPs are recognized when the plan is evaluated. 
Resolution s t o belie f  conflict s ar e recognize d whe n 

th e pla n i s executed ,  an d unexpecte d consequence s 

(suc h a s th e hunters '  truc k blowing  up ,  o r  Olive r 

shrinking )  occur .  Th e resolutio n provide s a n addi -
tiona l  reaso n fo r  th e plan' s evaluation .  Ther e ar e 
tw o type s o f  resolutions :  (1 )  positiv e resolutions , 

whic h ar e goa l  failure s tha t  provid e additiona l  rea -
son s tha t  th e evaluator' s belie f  wa s correct ,  an d (2 ) 

negativ e resolutions ,  whic h ar e goa l  succes s tha t 

sho w tha t  th e planner s belie f  wa s correct .  Th e 
hunters '  truc k blowin g u p i n Huntin g Trip ,  an d 

Oliver' s shrinkag e i n Fou r  O'Cloc k ar e instance s 

of  positiv e resolutions .  Storie s wher e th e hunter s 

ble w u p th e rabbit ,  ha d a  goo d laug h an d wen t 

home,  o r  Olive r  succeede d i n shirkin g hi s politica l 

opponent s woul d hav e negativ e resolutions . 

For a detailed discussion of THUNDER's natu-
ra l  languag e parse r  an d generator ,  knowledg e rep -

resentation ,  inferenc e rules ,  judgmen t  warrants , 

and th e complet e se t  o f  BCPs ,  se e (Reeves ,  1991) . 

T h e me Constructio n 

The theme of a story is the controlling idea, cen-

tra l  insight ,  unifyin g generalization ,  an d purpos e 

of  th e stor y (Perrine ,  1974) .  T o recogniz e th e 

them e o f  th e story ,  th e reade r  ha s t o identif y th e 

advic e tha t  i s  containe d i n th e story ,  o r  wha t  th e 

stor y i s designe d t o teach .  Th e advic e i n th e stor y 

ca n b e a n insigh t  abou t  life ,  ho w th e worl d works , 

ho w t o ge t  alon g wit h others ,  o r  th e reason s fo r  o r 

agains t  certai n course s o f  action . 

T H U N D ER represent s theme s a s (1 )  a n ab -

strac t  pla n failur e situation ,  (2 )  th e reaso n fo r  th e 

situation' s evaluation ,  an d (3 )  th e mistak e stat e 

tha t  le d t o th e failure .  T H U N D E R ' s representa -
tio n o f  theme s i s designe d t o captur e th e follow -

in g characteristics :  (1 )  advic e fo r  th e reade r  abou t 

ho w t o pla n o r  reaso n abou t  plan s s o tha t  th e 

reader' s performanc e wil l  b e improved ,  (2 )  gener -

alit y  s o tha t  th e advic e ca n b e applie d t o situation s 

tha t  hav e a n abstrac t  similarit y t o th e situatio n i n 

th e story ,  an d (3 )  conten t  tha t  specifie s th e situ -

atio n wher e th e advic e i s t o b e applie d an d th e 

reason s fo r  applyin g th e advic e i n th e situation . 

Themes i n T H U N D ER ar e classifie d b y (1 )  th e 
tw o type s o f  advic e tha t  th e them e provides :  rea -

son advic e an d avoidanc e advice ,  an d (2 )  th e tw o 
type s o f  reason s tha t  ar e use d t o construc t  th e 

theme :  pragmati c an d ethical .  Pragmati c theme s 

ar e advic e abou t  ho w t o avoi d plannin g mistake s 
tha t  resul t  i n failure s fo r  th e planner ,  an d ethica l 

theme s ar e advic e abou t  wh y plan s shoul d no t  b e 

execute d becaus e o f  th e consequence s fo r  others . 

Reason Theme Construction 

A reason theme is a lesson about why a plan 

shoul d no t  b e executed .  Reaso n theme s ar e con -

structe d b y matchin g an d generalizin g tw o reason s 
fo r  pla n evaluation :  (1 )  th e evaluator' s ( T H U N -

DER's )  rejiso n fro m befor e th e pla n i s  executed , 
and (2 )  th e actor' s reaso n afte r  th e pla n i s  exe -

cuted .  Th e B C P recognize d i n th e stor y contain s 

th e evaluator' s belie f  an d reason ,  an d th e resolu -
tio n contain s th e actor' s belie f  an d reason . 

T H U N D E R 's reaso n them e constructio n pro -
ces s ca n b e illustrate d b y considerin g wha t  hap -

pens whe n th e hunters '  truc k blow s u p i n Huntin g 

Trip .  I n constructin g a  theme ,  T H U N D ER i s try -

in g t o answe r  th e questions :  (1 )  wha t  doe s th e 

hunters '  goa l  failur e sa y abou t  wh y i t  i s  wron g 
t o blo w u p rabbit s fo r  entertainment ? an d (2 ) 

ho w i s th e truc k blowing  u p a  confirmatio n o f 

T H U N D E R 'S belie f  tha t  blowing  u p th e rabbi t  wa s 
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wrong ? 
W h en th e truc k blow s up ,  th e hunter s evalua -

tio n o f  thei r  pla n change s fro m positiv e t o nega -

tiv e becaus e th e (unexpected )  los s o f  thei r  truc k 

i s mor e importan t  tha n thei r  entertainment .  T h e 

hunters '  reaso n structur e i s  simila r  t o T H U N -

DER ' S belie f  tha t  th e pla n wa s wrong ,  a s show n 

i n figure  1. ^ 

Evaluativ e Belie f 
Believe r  T H U N D ER 
Content :  Hunter' s pla n t o W o w 

u p th e rabbi t 
Valence :  Negafiv e 

JuJgiTKntWirintE' 4 

Evalualiv e Belie l 
Believer :  Hunter s 
Content :  Pla n t o blo w u p th e 

rabbi t  afte r  th e truc k 
blow s u p 

V^ence .  Negativ e 

Factua l  Belie f 
Believer :  T H U N D ER 
Content :  Hunter s wi l  caus e 

P-Heallt i  valu e failur e 
fo r  th e rabbi t 

Valence :  Tru e 
Factua l  Belie f 
Believer :  T H U N D ER 
Content :  Huiter s wil l  achiev e 

E-Entertainrren t  valu e 
succes s 

Valence :  Tru e 
T H U N D E R 'S valu e syste m 
P-Health(rabbit )  > 
E-Entenainment(HL»iters ) 

A JudjnunlWlnim E < 

Factua l  Belie f 
Believer :  Hunter s 
Content :  Hunter s cause d P-Possession s 

valu e failur e b y blowin g u p 
ttiei r  truc k 

Valenc e Tru e 
Factua l  Belie f 
Believer :  Hunter s 
Content :  Hunter s wer e tryin g t o 

achiev e E-Entertainmen t 
valu e succes s 

Valence :  Tru e 
Hunter' s valu e svste m 
P-Possessions(Hunters )  > 
E-Entertainmenl(Hunlers ) 

T H U N D E R 'S evaiuatv e belie f  whe n 
th e hurdler' s p:a n wa s reco;n>:e d 

Hunter' s evaluativ e belie f  afte r 
ffisirrjcKhasbigwriuB 

Figur e 1 :  Belief s use d t o construc t  th e them e o f 
Huntin g Tri p 

The left side of the figure is THUNDER's be-
lie f  tha t  th e hunters '  ar e wron g t o blo w u p th e 

rabbit ,  supporte d b y th e instantiate d schem a fo r 

judgmen t  warran t  E- 4 (I f  pla n P I  achieve s goa l 

G whil e intentionall y causin g goa l  failur e G F an d 
th e objec t  o f  G  i s  les s importan t  tha n th e objec t 

of  G F ,  the n P I  i s negativel y evaluated) .  T H U N -

D E R ' S belie f  wa s generate d whe n th e pla n wa s rec -

ognize d afte r  readin g th e secon d sentenc e o f  th e 

story ,  an d wa s use d t o recogniz e BCP:Inhumane . 

T h e righ t  sid e o f  th e figure  show s th e hunters '  neg -

ativ e evaluatio n o f  thei r  pla n afte r  th e truc k ha s 

blow n up ,  whic h i s  als o supporte d b y judgmen t 

warran t  E-4 . 

T h e matchin g an d generalizatio n proces s iden -

tifie s difl"erence s i n th e variabl e binding s o f  th e 

^Th e notatio n fo r  goal s  i s biise d o n Schein k an d Abel -
son' s goa l  primitive s [1977] .  I n th e notation ,  th e goa l  typ e 
i s signifie d b y  th e lette r  precedin g th e goa l  name .  Preserva -
tio n goal s (P )  ar e motivation s t o kee p value d acquisition s 
or  sociz d positions ,  an d enjoymen t  (E )  goal s jur e motivatio n 
fro m th e happines s tha t  come s fro m a  plan . 

tw o beliefs ,  an d generalize s th e diff'erence s un -

ti l  th e structure s unify .  S o m e variable s hav e as -

signe d generalization s  (i.e .  th e believe r  i s general -

ize d t o "you "  an d pla n schema s ar e generalize d t o 

"plans") ,  whil e othe r  type s o f  generalization s ar e 

foun d b y searchin g th e item' s is- a hierarch y fo r  a 

c o m m on parent .  I f  th e instantiation s ar e equal , 

the n th e instantiatio n i s  returned .  Fo r  example , 

when th e tw o belief s i n figure  1  ar e matched ,  th e 

believe r  slo t  i s generalize d fro m " T H U N D E R"  an d 

"Hunters "  t o "you" ,  an d th e valu e failur e typ e 

i n th e to p factua l  belie f  i s  generalize d fro m "P -

Health "  an d "P-Possessions "  t o "ba d things. " 

T H U N D ER construct s th e pragmati c them e 

fro m Huntin g Tri p i n a  simila r  manner .  W h e n th e 

hunters '  pla n wa s evaluated ,  th e T A U (Dyer ,  1983 ) 

T A U:  Dangerous-objec t  wa s recognize d tha t  rep -

resent s th e potentia l  plannin g failur e associate d 

wit h playin g wit h dynamit e ("I f  yo u pla y wit h fire, 

you'r e goin g t o ge t  burned") .  W h e n th e reaso n 

tha t  i t  i s wron g t o pla y wit h dynamit e i s matche d 

agains t  tha t  hunters '  pragmati c reaso n tha t  th e 

pla n wa s wron g becaus e thei r  truc k wa s destroyed , 

th e followin g them e i s generated : 

The theme is that you should not play 
wit h dynamit e becaus e yo u woul d no t 
lik e ba d thing s t o happe n t o you . 

The content of the belief ("playing with dyna-

mite" )  i s  commo n t o bot h T H U N D E R ' s an d th e 

hunters '  beliefs .  Th e reaso n i n th e them e ("ba d 

thing s happening" )  i s  produce d b y generalizin g 

fro m th e T H U N D E R ' s expecte d healt h goa l  fail -
ur e i n TAU:Dangerous-objec t  an d th e hunters '  re -

alize d possession s goa l  failur e whe n th e truc k wa s 

destroyed . 

Avo idanc e T h e m e Constructio n 

Avoidance themes are constructed by THUNDER 

fro m a  plannin g failur e o n th e par t  o f  th e plan -

ner ,  an d th e planner' s evaluativ e belie f  tha t  le d 

t o th e plannin g failure .  A  plannin g failur e i s a 
schema tha t  i s instantiate d fro m realize d goa l  fail -

ures ,  containin g th e actio n tha t  cause d th e pla n t o 

fail ,  th e action' s intende d eff̂ect ,  an d th e action' s 

realize d eff'ect . 

T h e algorith m fo r  constructin g avoidanc e 

theme s is : 

1. Given a BCP, resolution, and a planning fail-

ure ,  identif y a  mistake n belief .  T h e mistake n 

belie f  i s th e belie f  tha t  wa s use d i n thei r  orig -
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ina l  evaluatio n o f  th e pla n tha t  i s show n t o 

be incorrec t  b y th e plannin g failure . 

2. From the mistaken belief, find the part of the 

pla n wher e th e mistake n belie f  shoul d hav e 

been recognized ,  an d generat e a  ne w pla n 

wher e th e mistake n belie f  i s  checke d for . 

3. From the new plan, identify the failure that 

woul d hav e bee n avoided . 

4. Generalize the new plan by matching the new 

pla n t o th e pla n executed ,  an d generaliz e 

th e reaso n fo r  executin g th e ne w pla n fro m 

th e failur e tha t  occurre d an d th e failur e tha t 
woul d hav e bee n avoided . 

5. Construct the avoidance theme from the gen-

eralize d pla n an d th e failur e tha t  woul d hav e 

been avoided . 

The avoidance theme construction process is 

used i n Fou r  O'Clock .  Th e inpu t  i s (1 )  th e 

BCP BCP:No-crime ,  (2 )  th e resolutio n schem a 

GF:Injur y representin g th e healt h damag e fro m 

bein g shrunk ,  an d (3 )  Oliver' s pla n failur e o f 

castin g th e spel l  an d shrinkin g himself .  Sinc e 

BCP:No-crim e i s a n evaluatio n BCP ,  an d T H U N-

D ER believe d tha t  Oliver' s evaluatio n wa s i n er -

ror ,  Oliver' s belie f  tha t  hi s politica l  enemie s ar e 
evi l  i s  identifie d a s th e mistake n belief .  Fro m 

Oliver' s goa l  failur e i n th e resolution ,  T H U N D ER 
knows tha t  Oliver' s plannin g erro r  wa s tha t  h e 

faile d t o evaluat e himsel f  befor e executin g th e 

plan .  B y puttin g th e ste p o f  evaluatin g th e 
planne r  befor e evaluatin g other s an d generalizin g 

th e resultin g structure ,  T H U N D ER generate s th e 

theme : 

The theme is that you should judge 
yoursel f  befor e judgin g other s becaus e 
you woul d no t  lik e t o b e punished . 

The avoidance theme is recognized by backtrack-
in g t o find  plannin g error s base d o n evaluativ e be -

liefs ,  an d specifyin g th e judgment s tha t  nee d t o b e 
made t o avoi d th e error . 

i n BORIS ,  Stor y Point s (Wilensky ,  1982 ;  Wilen -

sky ,  1983b )  i n P A M )  t o explai n th e event s i n a 

stor y i n term s o f  wha t  th e reade r  learn s fro m th e 

story .  Stor y point s als o represente d th e distinc -

tio n betwee n proble m an d solutio n component s i n 

stories ,  whic h i s generalize d i n T H U N D ER t o con -

flict  an d resolutio n components .  T H U N D ER ex -

tend s BORI S an d P A M b y (1 )  constructin g the -

mati c structure s instea d o f  instantiatin g existin g 

schema,  an d (2 )  usin g evaluativ e belie f  an d be -
lie f  relationship s a s th e buildin g block s o f  theme , 

instea d o f  relyin g exclusivel y o n plannin g knowl -

edge.  Th e representatio n fo r  belie f  an d belie f  re -

lationship s fo r  ethica l  knowledg e i n T H U N D ER i s 

base d o n th e type s o f  belie f  use d i n th e OpE d sys -

te m (Alvarado ,  1990 )  fo r  belief s abou t  economi c 

plans . 

The mos t  closel y relate d curren t  researc h t o 

T H U N D ER i s th e A Q U A progra m (Ram ,  1989) . 

A Q UA i s a  stor y understandin g syste m tha t  mod -

el s comprehensio n a s a  goal-directe d tas k b y gen -

eratin g an d answerin g questions .  A Q U A use s 

Schank' s (1986 )  anomal y —•  explanation-questio n 

—•  explanation-patter n mode l  wher e problem s i n 

understandin g motivat e th e applicatio n o f  gen -
era l  explanations .  BCP s ar e simila r  t o explana -
tio n question s i n tha t  the y inde x plannin g advic e 

and potentia l  resolutions ,  an d motivat e an d direc t 

processing .  BCP s ar e a  specia l  clas s o f  anomal y 

involvin g evaluatio n tha t  motivate s explanation . 

A Q UA take s a n open-ende d vie w o f  stor y under -
standing ,  generatin g man y explanatio n question s 

and explanatio n pattern s an d use s th e explana -

tio n pattern s t o lear n fro m th e story .  I n contrast , 
T H U N D ER take s a  stratifie d vie w o f  stor y under -
standin g wher e ethica l  judgment s ar e use d t o con -

tro l  th e understandin g process .  Instea d o f  gener -

atin g man y explanations ,  T H U N D ER model s th e 

recognitio n o f  specifi c  type s o f  stor y themes ,  an d 
uses th e theme s t o explai n th e purpos e o f  story . 
T H U N D ER an d A Q U A mode l  opposin g end s o f 

th e stor y understandin g spectrum :  A Q U A mod -
el s th e inquisitiv e reade r  tha t  ponder s a  stor y fo r 

al l  o f  it s  nuances ,  whil e T H U N D ER model s th e 
reade r  tha t  recognize s on e typ e o f  'point '  o f  th e 
story . 

Relate d W o r k 

THUNDER'S model of story understanding is 
base d o n th e explanation-base d stor y understand -
in g system s BORI S (Dyer ,  1983 )  an d P A M 

(Wilensky ,  1983a) .  BORI S an d P A M bot h im -

plemente d themati c knowledg e structure s (TAU s 

Conc lus ion s 

THUNDER is a story understanding system that 
construct s theme s fro m stories ,  base d o n (1 )  th e 
differenc e betwee n ethica l  an d pragmati c reason s 

fo r  belie f  conflict s an d ho w resolution s i n th e stor y 
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sho w thos e reason s t o b e correc t  o r  incorrect ,  an d 

(2 )  th e differen t  type s o f  advic e tha t  ca n b e con -

structe d fro m th e conflic t  an d resolution .  Ethica l 

reason s fo r  th e belie f  conflic t  ar e use d t o generat e 

ethica l  theme s abou t  ho w th e resolutio n show s th e 

pla n t o b e righ t  o r  wron g becaus e o f  th e conse -

quence s fo r  others ,  whil e pragmati c reason s ar e 

used t o construc t  pragmati c theme s abou t  th e 

plan' s consequence s fo r  th e planner .  T H U N D ER 

implement s procedure s t o construc t  tw o type s o f 

advice :  (1 )  reaso n advic e abou t  th e reason s fo r 

evaluatio n tha t  th e stor y show s t o b e correct ,  an d 

(2 )  avoidanc e advic e abou t  ho w failure s tha t  oc -

cur  a s th e resul t  o f  erroneou s evaluation s coul d b e 

avoided . 

Recognitio n o f  a  belie f  conflic t  i n a  stor y i s a 

judgmen t  b y T H U N D ER tha t  somethin g i s wron g 

i n th e story .  Findin g a  positiv e resolutio n t o th e 

belie f  conflic t  support s th e evaluativ e belie f  tha t 
le d t o th e origina l  belie f  conflict .  Becaus e th e stor y 

provide s suppor t  fo r  th e reader' s evaluation ,  th e 

resolutio n t o th e belie f  conflic t  i s  thematic . 

Recognitio n o f  a  stor y them e provide s a  wa y 

fo r  T H U N D ER (1 )  t o sho w tha t  i t  ha s under -

stoo d th e story ,  an d (2 )  t o kno w tha t  th e stor y 

has bee n completel y processed .  Identificatio n o f 

a them e i s identificatio n o f  th e advic e tha t  th e 
stor y wa s writte n t o teach .  Themati c learnin g i s 

a tw o ste p process :  (1 )  th e them e i s identified , 

and (2 )  th e them e i s incorporate d int o memor y 

and use d t o improv e futur e plannin g an d reason -
ing .  T H U N D ER accomplishe s th e first  task ,  bu t 

not  th e second .  Th e proces s o f  them e incorpora -
tio n i n T H U N D ER woul d involv e addin g storie s 

and theme s t o episodi c memor y indexe d b y th e 

B CP tha t  wa s use d t o identif y th e theme .  I f  th e 

them e provide s ne w advice ,  th e them e ca n b e asso -

ciate d wit h th e B C P fo r  us e i n futur e understand -
ing .  However ,  th e them e constructio n algorithm s 

provid e th e knowledg e tha t  wil l  b e learned . 
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