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ABSTRACT 

During story understanding readers make 
valu e judgments— ĵudgment s o f  th e "good -
ness "  o r  'badness '  o f  characters '  actions . 
Thi s pape r  present s th e representationa l 
structure s an d processe s use d t o mak e 
valu e judgment s b y th e compute r  progra m 
T H U N D E R.  T H U N D ER create s evalua -
tiv e belief s abou t  characters '  plan s base d 
on a  se t  o f  universa l  pragmati c an d ethi -
cal  judgmen t  rules .  T o accoun t  fo r  subjec -
tiv e difference s i n evaluativ e belief ,  T H U N-
D ER ha s a  specifi c  ideolog y t o repre -
sent  th e idiosyncrati c aspect s o f  evalua -
tion .  Ther e ar e tw o component s i n th e rep -
resentatio n o f  ideology :  (1 )  a  se t  o f  impor -
tant ,  lon g ter m goal s calle d values ,  an d (2 ) 
a collectio n o f  plannin g strategie s fo r  eac h 
value .  Thi s representatio n fo r  ideolog y al -
low s T H U N D ER t o reaso n abou t  wha t  i s 
'good' ,  an d wha t  i t  believe s t o b e 'goo d 
ways t o ge t  wha t  i s good. '  Th e representa -
tio n an d rule s fo r  valu e judgment s ar e use d 
t o (1 )  mak e inference s abou t  characte r  be -
lie f  an d ideology ,  (2 )  represen t  expectatio n 
knowledg e base d o n personalit y traits ,  an d 
(3 )  reaso n abou t  th e obligation s tha t  char -
acter s acquire . 

INTRODUCTION 

Plan evaluation is the process of deciding whether 
or  no t  a  pla n shoul d b e used .  T w o type s o f  reason s 
ar e use d i n pla n evaluation :  (1 )  pragmati c reasons , 
reason s abou t  th e consequence s o f  th e pla n fo r  th e 
planner ,  an d (2 )  ethica l  reasons ,  reason s abou t  th e 
consequence s o f  th e pla n fo r  peopl e othe r  tha n th e 
planner .  A s a n exampl e o f  th e tw o type s o f  reasons , 
conside r  th e reason s tha t  th e followin g tw o plan s ar e 
'bad' : 

EX-1 :  T o sav e money ,  Joh n decide d neve r  t o 
chang e th e oi l  i n hi s ne w car . 

EX-2 :  T o ge t  th e mone y t o bu y a  ne w car ,  Joh n 
decide d t o ro b a  bank . 

I n EX-1 ,  John' s pla n t o sav e mone y i s 'bad '  becaus e 
i t  wil l  en d u p costin g hi m mor e t o replac e th e ca r 
engin e whe n th e bearing s seiz e u p tha n t o perfor m 
regula r  maintenance .  I n EX-2 ,  John' s pla n t o ge t 
money i s 'bad '  becaus e o f  th e los s o f  propert y h e i s 
causin g t o th e ban k depositors .  Thes e tw o sense s o f 
th e wor d "bad "  correspon d t o th e question s (1 )  wil l 
th e pla n work ? an d (2 )  i s  th e pla n ethicall y right ? 

T H U N D ER (Themati c UNDerstandin g Fro m 
Ethica l  Reasoning )  (Reeves ,  1988 )  i s a  stor y under -
standin g progra m tha t  read s shor t  narrative s an d 
answer s ethica l  an d themati c questions .  Valu e judg -
ment  i s th e primar y tas k o f  T H U N D ER durin g stor y 
understanding .  T H U N D ER use s it s valu e judg -
ment s t o recogniz e belie f  conflic t  patterns :  abstrac t 
situation s wher e th e ethica l  judgment s o f  th e reade r 
and stor y character s conflict .  T H U N D ER use s be -
lie f  conflic t  pattern s t o (1 )  organiz e th e representa -
tio n o f  th e story ,  (2 )  focu s attentio n o n th e themati -
call y interestin g element s o f  th e story ,  an d (3 )  iden -
tif y th e them e o f  th e stor y b y resolvin g th e belie f 
conflict .  B y judgin g stor y character' s plans ,  T H U N-
D ER ca n answe r  th e followin g question s (fro m EX- 1 
and EX-2 ,  respectively) : 

> Why was John wrong not to put oil in his car? 

I t  i s  wron g becaus e no t  puttin g oi l  i n th e 
car  wil l  damag e th e car ,  an d th e ca r  i s mor e 
expensiv e tha n th e oil . 

> W h y wa s Joh n wron g t o ro b th e bank ? 

I t  i s  wron g becaus e Joh n i s takin g m o n e y 
fro m th e ban k depositors . 

In order to make evaluative judgments about 
stor y characters '  actions ,  T H U N D ER ha s t o (1 ) 
hav e knowledg e abou t  wha t  i s 'good '  an d 'bad' ,  an d 
(2 )  b e abl e t o reiiso n abou t  ho w action s ar e evalu -
ated .  T H U N D E R ' S evaluativ e belief s abou t  differ -
ent  type s o f  huma n goal s an d way s fo r  achievin g 
thos e goal s represen t  knowledg e abou t  normativ e 
value .  Evaluativ e belief s ar e organize d i n T H U N-
DER' S ideology .  Expecte d goa l  successe s an d fail -
ure s ar e use d t o determin e normativ e goodness ;  goa l 
successe s ar e evaluate d positively ,  an d goa l  failure s 
ar e evaluate d negatively .  T o mak e evaluation s o f 
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situations ,  T H U N D ER ha s a  se t  o f  judgmen t  rule s 

whic h ar e applie d t o situation s t o creat e evaluativ e 
belief s abou t  stor y character s an d wha t  the y hav e 
done . 

Thi s pape r  present s th e structure s an d processe s 
tha t  ar e use d i n T H U N D E R ' S evaluativ e re2isonin g 

model .  W h e n reference s ar e m a d e t o th e program' s 
belief s o r  values ,  thes e term s refe r  t o th e dat a struc -
ture s tha t  ar e use d i n th e compute r  progra m t o 
implemen t  psychologica l  functions .  Th e usefulnes s 
of  thes e structure s i s show n b y (1 )  usin g the m t o 
make valu e judgments ,  an d (2 )  identifyin g th e com -
ponent s o f  th e valu e judgmen t  process .  I n additio n 
t o makin g judgments ,  th e processe s i n th e mode l 
ar e use d t o represen t  an d reaso n abou t  personalit y 
trait s an d obligation . 

FACTUAL AND EVALUATIVE BELIEF 

Representing and reasoning about beliefs is a funda-
menta l  proble m fo r  Artificia l  Intelligenc e (AI )  sys -
tems .  Previou s approache s hav e addresse d belie f 
i n term s o f  uncertaint y an d trut h maintenanc e (e.g . 
(Cohen ,  1985 ;  Pearl ,  1988)) .  However ,  ther e i s mor e 
t o belie f  tha n jus t  th e degre e o f  certaint y wit h whic h 
a propositio n i s held .  Par t  o f  th e proble m i s tha t 
thes e system s hav e no t  m a d e th e distinctio n be -
twee n factua l  an d evaluativ e belief .  Factua l  belief s 
ar e evaluate d i n term s o f  truth ,  an d evaluativ e be -
lief s ar e evaluate d i n term s o f  'good '  an d 'bad. ' 

I n T H U N D E R,  a  belie f  i s  a  conceptua l  objec t  at -
tribute d t o a  person .  Th e perso n (th e believer )  ca n 
be th e reader/system  o r  a  stor y character .  Th e con -
ten t  o f  a  belie f  i s  a  constituen t  conceptua l  objec t 
tha t  th e belie f  i s about ,  suc h a s a  pla n o r  a  futur e 
stat e o f  affairs .  Th e strengt h o f  a  belie f  i s  th e degre e 
on eithe r  th e factua l  o r  evaluativ e scal e wit h whic h 
th e believe r  hold s th e belief . 

A factua l  belie f  i s  a  belie f  tha t  th e conten t  o f  th e 
belie f  i s  tru e o r  fals e (ha s a  trut h strength) .  Fac -
tua l  belief s ca n b e hel d wit h degree s o f  certaint y o r 
probabilities . 

An evaluativ e belie f  i s  a  belie f  tha t  th e conten t  o f 
th e belie f  i s  positivel y o r  negativel y evaluate d (ha s 
a positiv e o r  negativ e strength) .  Mos t  o f  th e eval -
uativ e belief s use d i n T H U N D ER ar e abou t  plans ; 
evaluativ e belief s abou t  action s ar e handle d b y ref -
erenc e t o belief s abou t  th e plan s i n whic h the y ar e 
a part .  Positiv e an d negativ e evaluation s o f  plan s 
correspon d t o belief s tha t  th e pla n shoul d o r  shoul d 
not  b e used ,  respectively . 

A judgmen t  i s a n evaluativ e belie f  tha t  a  perso n 
create s an d i s th e produc t  o f  a  judgmen t  process . 
A pragmati c judgmen t  i s th e creatio n o f  a  evalu -
ativ e belie f  fo r  pragmati c reasons ,  an d a n ethica l 
judgmen t  i s th e creatio n o f  a n evaluativ e belie f  fo r 
ethica l  reasons .  Th e proces s o f  makin g a n ethica l 

judgmen t  i s terme d ethica l  reasoning . 

Th e distinctio n betwee n factua l  an d evaluativ e 

belief s i s a  metaethica l  philosophi c positio n calle d 
noncogniiivis m (Boyc e an d Jensen ,  1978 ,  pp .  76-81) . 
Th e basi c precept s o f  noncognitivis m are : 

• Evaluative statements are not evaluated in 
term s o f  truth . 

•  Ther e i s n o metho d o f  ultimat e justificatio n o f 
evaluativ e statement s (a s i n scientifi c  o r  math -
ematica l  proof) . 

•  Th e functio n o f  evaluativ e statement s i s t o 
expres s emotion s (Ayer ,  1935) ,  t o influenc e 
other' s attitude s (Stevenson ,  1944) ,  o r  t o ra -
tionall y guid e h u m a n conduc t  (Hare ,  1952) . 

Th e proble m fo r  noncognitivis t  philosopher s i s 
definin g ho w evaluativ e statement s ar e justified ,  an d 
what  constitute s a  goo d reaso n fo r  holdin g a  evalu -
ativ e belie f  (Toulmin ,  1950) .  I n th e constructio n o f 
T H U N D E R,  'good '  i s define d i n term s o f  th e value s 
of  a n individual ,  an d the n characte r  action s ar e eval -
uate d i n term s o f  th e values .  Usin g differen t  valu e 
system s wil l  produc e differen t  evaluations .  Fo r  ex -
ample ,  a  Catholi c an d a  Samura i  woul d hav e differ -
ent  evaluation s o f  th e followin g story : 

EX-3 :  A  hig h schoo l  studen t  kille d himsel f  afte r 
flunking  ou t  o f  school . 

Th e Catholi c believe s tha t  suicid e i s a  morta l  sin , 
and therefor e th e student' s pla n i s wrong ,  bu t  th e 
Samura i  believe s tha t  deat h i s preferabl e t o livin g 
i n disgrace . 

Once T H U N D ER make s a n evaluativ e judgment , 
i t  i s  no t  concerne d wit h establishin g th e trut h o f 
th e statement ,  bu t  rathe r  wit h th e reason s fo r  th e 
judgment ,  an d ho w th e judgmen t  ca n b e use d i n 
stor y understanding . 

MODELING READER IDEOLOGY 

An ideology is an organization for goals and plans 
i n m e m o r y base d o n evaluativ e belief s abou t  state s 
tha t  shoul d b e desired ,  an d ho w t o g o abou t  achiev -
in g thos e states .  Th e representatio n fo r  ideolog y i n 
T H U N D ER ha s tw o components :  (1 )  th e valu e sys -
tem ,  a  se t  o f  abstract ,  high-leve l  evaluativ e belief s 
abou t  goal s (calle d values )  ordere d b y thei r  relativ e 
importanc e (Rokeach ,  1973) ,  an d (2 )  a  se t  o f  plan -
nin g strategie s fo r  eac h value ,  representin g th e way s 
tha t  a  perso n believe s th e valu e shoul d b e achieved . 
Th e value s ar e base d o n Rokeach' s termina l  h u m a n 
value s (Rokeach ,  1973) ,  an d represente d i n term s o f 
Schan k an d Abelson' s goa l  primitive s [1977]. ^ 

Mn th e notatio n use d fo r  goals ,  th e goa l  typ e i s signi -
fie d b y th e lette r  precedin g th e goa l  name .  Achievemen t 
goal s (A )  ar e a  motivation s t o attai n value d acquisition s 
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T H U N D E R 'S representatio n fo r  ideolog y i s a n ex -
tensio n o f  Cubonell' s  syste m i n th e POLITIC S pro -
gram(Carbonell ,  1978 ;  Carbonell ,  1979 )  wher e ide -
ologie s wer e represente d b y goa l  trees .  A  goa l  tre e i s 
a hierarch y o f  goal s ordere d b y subgoa l  an d relativ e 
importanc e relations .  T H U N D ER divide s th e goa l 
importsmc e an d instrumentalit y function s o f  ideol -
ogy int o separat e structures :  th e valu e lis t  an d plan -
nin g strategies ,  respectively .  B y makin g thi s separa ^ 
tion ,  T H U N D ER lose s th e advantag e o f  havin g on e 
unifie d structur e fo r  representin g ideolog y (th e goa l 
tree) ,  bu t  i s  abl e t o reaso n mor e effectivel y abou t 
th e en d state s tha t  th e progra m believe s at e 'good ' 
and abou t  th e valu e o f  type s o f  plauis . 

Anothe r  differenc e betwee n POLITIC S an d 
T H U N D ER i s tha t  T H U N D ER make s a  distinctio n 
betwee n th e rol e o f  pragmati c an d ethica l  belie f  i n 
th e representatio n o f  ideology .  POLITIC S evalu -
ate d th e consequence s o f  event s i n term s o f  goa l 
trees ,  s o a  'good '  pla n wa s a n effectiv e pla n fo r  a n 
importan t  goa l  whic h avoid s failure s o f  othe r  impor -
tan t  goals .  Thi s i s onl y th e pragmati c sid e o f  eval -
uativ e belief—a n ethica l  pla n evaluato r  als o ha s t o 
conside r  th e goal s aui d goa d failur e effect s o n partie s 
othe r  tha n th e planner .  I n T H U N D E R,  th e valu e 
syste m represent s onl y th e relativ e importanc e o f 
th e reader' s values ,  an d genera l  judgmen t  rule s ar e 
used t o evaluat e goa l  successe s an d failures .  Thus , 
th e valu e syste m doesn' t  includ e instrumenta l  goals , 
2ui d separate s th e concep t  o f  'wha t  i s good '  fro m 
'goo d way s t o ge t  wha t  i s good. ' 

Values 

Ther e ar e tw o type s o f  values :  (1 )  preservatio n val -
ues ,  enx d (2 )  achievemen t  values .  Preservatio n val -
ues ar e th e thing s tha t  everyon e want s t o keep : 
thei r  health ,  freedom ,  possessions ,  sel f  esteem ,  an d 
socia l  esteem .  Achievemen t  vaJue s ar e th e thing s 
tha t  peopl e wan t  ou t  o f  life ,  suc h a s a  successfu l 
career ,  spiritua l  salvation ,  o r  excitemen t  an d goo d 
times .  Preservatio n value s ar e thing s tha t  peopl e 
shoul d no t  hav e threatened ,  o r  worse ,  hav e fail , 
whil e achievemen t  value s ar e th e thing s tha t  peo -
pl e believ e ar e valuabl e t o tr y t o get . 

Preservatio n value s ar e positiv e evaluativ e belief s 
abou t  havin g an d keepin g something .  Havin g a 
preservatio n valu e allow s th e individua l  t o evaluat e 
action s tha t  threate n th e value .  Fo r  example ,  i f  a 
perso n value s thei r  health ,  the n threat s an d damag e 
t o thei r  healt h ar e evaluate d negatively .  I n a  valu e 
system ,  preservatio n value s ca n b e hel d fo r  a  par -
ticula r  grou p o f  people :  th e individual ,  thei r  fam -
ily ,  friends ,  a  socia l  grou p ( a community ,  nation ,  o r 
race) ,  o r  everybody .  A  whit e supremacist ,  fo r  ex -

or  socia l  positions .  Othe r  goa l  type s ar e preservatio n 
(P) ,  delt a (D) ,  an d enjoymen t  (E) . 

ample ,  believe s tha t  freedo m shoul d b e preserve d 
onl y fo r  th e Caucasia n race ,  an d a  patrio t  believe s 
i n freedo m preservatio n fo r  hi s nation . 

Achievemen t  value s ar e positiv e evaluativ e belief s 
abou t  thing s tha t  peopl e tr y t o get .  Ther e ar e fou r 
classe s o f  achievemen t  values :  (1 )  acquiremen t  val -
ues ,  lik e achievin g power ,  money ,  o r  status ,  (2 )  per -
sona l  values ,  suc h a s achievin g salvation ,  tranquil -
lity ,  o r  wisdom ,  (3 )  interpersona l  values ,  suc h a s 
achievin g love ,  respect ,  o r  friendship ,  an d (4 )  en -
tertainmen t  values ,  suc h a s pleasure ,  excitement ,  o r 
enjoyment . 

t h u n d e r ' s valu e syste m contain s preservatio n 
and achievemen t  value s ordere d b y thei r  relativ e im -
portance .  Ther e ar e fiv e preservatio n values :  P -
Health ,  P-Freedom ,  P-Possessions ,  P-Self-esteem , 
P-Social-esteem .  Eac h preservatio n valu e i s be -
lieve d t o b e importan t  fo r  a n ordere d lis t  o f  peo -
ple :  T H U N D E R,  family ,  friends ,  socia l  group ,  na -
tion ,  an d everyon e else .  Th e achievemen t  value s 
ar e les s importan t  tha n th e preservatio n values ,  an d 
ar e i n th e followin g order :  th e interpersona l  val -
ues A-Lov e an d A-Friendship ,  th e persona l  value s 
A-Intellect ,  A-Tranquility ,  an d A-Salvation ,  th e ac -
quiremen t  value s A-Respect ,  A-Status ,  A-Power , 
and A-Possessions ,  an d th e entertainmen t  value s E -
Excitement ,  an d E-Enjoyment .  Not e tha t  th e valu e 
syste m ca n b e reordere d t o represen t  differen t  ide -
ologies .  Fo r  example ,  a  spiritua l  perso n woul d hav e 
A-Salvatio n relativel y highe r  i n th e list ,  whil e a  pa -
trio t  migh t  hav e P-Freedom(nation )  abov e th e othe r 
preservatio n values . 

Becaus e ther e ar e a  smal l  se t  o f  goa l  primitive s 
tha t  ar e use d i n th e valu e system ,  th e syste m ca n 
monito r  th e goal s fo r  activation ,  threats ,  an d fail -
ures .  Ther e ar e thre e point s t o notic e i n th e con -
structio n o f  th e valu e system :  (1 )  th e se t  o f  value s 
tha t  th e progra m ha s i s fairl y  shor t  (Rokeach ,  1973) , 
(2 )  no t  al l  goal s tha t  th e progra m know s abou t  ar e 
include d i n th e valu e system ,  an d (3 )  th e valu e sys -
te m doe s no t  represen t  instrumenta l  relation s be -
twee n th e value s becaus e th e syste m represent s wha t 
i s valuable ,  no t  ho w t o maintai n o r  achiev e thos e 
valuabl e states . 

Sinc e th e valu e syste m represent s wha t  th e reade r 
believe s t o b e valuable ,  action s tha t  threate n o r 
caus e value s t o fai l  ar e believe d t o b e bad .  Whe n 
a stor y characte r  doe s somethin g tha t  threaten s a 
goal  o r  cause s a  goa l  failure ,  th e character' s pla n 
can b e evaluate d fo r  ho w ba d th e pla n is .  I n th e 
evaluation ,  th e followin g factor s ar e used : 

1. Importance of the failed goal. How important 
i s th e faile d goa l  t o th e perso n whos e goa l  i t 
is ? I t  i s  wors e t o violat e a n importan t  goa l  o f 
a perso n tha n a  les s importan t  goal . 

2.  Duratio n o f  th e goa l  failure .  Ho w ba d i s th e 
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goal  failure ? Th e duratio n o f  a  goa l  failur e ca n 
be measure d b y ho w har d i t  i s  t o recover :  los s o f 
propert y i s replaceable ,  bu t  consume s resource s 
tha t  th e perso n sufferin g th e goa l  failur e woul d 

not  hav e ha d t o expend .  S o m e goa l  failure s ar e 
non-recoverable ,  suc h a s los s o f  life . 

3.  Scop e o f  th e goa l  failure .  H o w man y goa l  fail -
ure s doe s th e pla n cause ? I f  Joh n punche s 
Jerry ,  h e ha s cause d a  goa l  failur e fo r  jus t  on e 
person ,  bu t  i f  Joh n d u m p s toxi c wast e i n th e 
ol d swimmin '  hole ,  h e ha s cause s goa l  failure s 
fo r  anyon e w h o want s t o us e th e swimmin '  hol e 
i n th e future . 

Value s ar e positiv e evaluativ e belief s abou t  goals . 
W h en T H U N D ER make s judgment s abou t  goa l  fail -
ure s an d successe s i t  use s th e goal s tha t  ar e i n th e 
value s i n th e valu e system .  Successe s an d failure s o f 
th e goal s i n th e valu e syste m ar e calle d valu e suc -
cesse s an d valu e failures ,  respectively . 

Planning Strategies 

The secon d elemen t  o f  ideolog y involve s belief s 
abou t  th e way s tha t  th e value s shoul d b e achieved . 
For  example ,  i n EX- 1 Joh n believe s tha t  a  goo d wa y 
t o sav e mone y i s t o no t  pu t  oi l  i n hi s car .  John' s 
pla n i s a n instanc e th e genera l  strateg y o f  bein g 
thrifty :  Joh n believe s tha t  a  goo d wa y o f  possess -
in g mone y i s t o avoi d spendin g it .  Fro m EX-1 ,  th e 
reade r  know s tha t  Joh n value s savin g money ,  an d 
als o ho w h e goe s abou t  savin g money .  A n alternat e 
strateg y woul d b e t o avoi d riskin g th e money ,  a s in : 

EX-4 :  T o sav e money ,  Joh n investe d i n treasur y 
bonds . 

Plannin g strategie s ar e associate d wit h th e variou s 
value s i n th e ideolog y t o mak e th e distinctio n be -
twee n valu e an d instrumentality .  Plannin g strate -
gie s ar e evaluativ e belief s abou t  plan s fo r  value s i n 
th e valu e system .  Th e conten t  o f  a  plannin g strat -
egy i s a n abstrac t  kin d o f  plan ,  suc h a s plan s involv -
in g preventio n fo r  preservatio n o f  health . 

By associatin g plannin g strategie s wit h values , 
th e syste m ca n quickl y fin d goo d plan s fo r  a  give n 
value .  Plannin g strategie s ca n b e use d t o organiz e 
plan s fo r  value s b y providin g intermediat e node s i n a 
pla n hierarch y wher e plan s ar e indexe d b y th e way s 
i n whic h th e planne r  believe s tha t  the y ar e valuable . 
If ,  fo r  example ,  a  perso n believe s tha t  preventio n 
i s a  positiv e pragmati c strateg y fo r  preservatio n o f 
health ,  the n specifi c  plan s fo r  preservatio n o f  healt h 
can b e indexe d unde r  th e plannin g strateg y b y thei r 
appropriat e context ,  suc h a s goin g t o th e docto r  reg -
ularly ,  exercisin g an d eatin g right ,  an d avoidin g sit -
uation s wer e thei r  healt h ca n b e threatened .  B y or -
ganizin g plan s b y th e value s tha t  the y achieve ,  an d 
by thei r  relativ e value ,  th e syste m ca n reaso n abou t 

instrumenta l  relation s betwee n th e plan s an d plan -
nin g trade-offs .  Fo r  example ,  a  perso n w h o believe s 
i n th e prevention-for-healt h strateg y wil l  no t  believ e 
tha t  healt h threatenin g activitie s (suc h a s skydivin g 

or  hangliding )  ar e effectiv e plan s fo r  entertainment , 
and tha t  a  goo d docto r  i s wort h a n additiona l  cost . 

PRAGMATIC AND ETHICAL REASONING 

Evaluation of a person's actions consists of creat-
in g evaluativ e belief s abou t  thei r  plans .  I n orde r  t o 
creat e evaluativ e beliefs ,  T H U N D ER ha s t o (1 )  un -
derstan d wha t  th e characte r  i s doin g (hi s plan )  an d 
why h e i s doin g i t  (hi s goal) ,  (2 )  evaluat e th e char -
acter' s pla n b y generatin g reason s fo r  a n evaluativ e 
belie f  abou t  th e plan ,  an d (3 )  generat e th e reason s 
fo r  th e character' s positiv e evaluativ e belie f  abou t 
th e plan . 

I n EX-2 ,  ther e ar e thre e pragmati c reason s tha t 
John' s pla n fo r  gettin g mone y b y robbin g a  ban k 
i s positivel y evaluated :  (1 )  i t  help s achiev e hi s goa l 
of  buyin g a  ca r  b y gettin g a  lo t  o f  money ,  (2 )  th e 
pla n hci s lo w resourc e consumption—i t  take s les s 
tim e tha n workin g fo r  th e money ,  an d i s les s ex -
pensiv e tha n investing ,  an d (3 )  th e pla n i s highl y 
effective—bette r  tha n muggin g o r  robbin g a  7-11 . 
Ther e i s on e pragmati c reaso n tha t  robbin g a  ban k 
i s negativel y evaluated :  th e liabilit y  o f  captur e an d 
imprisonment .  Ethically ,  robbin g a  ban k i s wron g 
becaus e o f  (1 )  th e los s suffere d b y th e peopl e wh o 
hav e thei r  mone y i n th e bank ,  an d (2 )  th e threat -
ened los s o f  lif e t o th e peopl e w h o wer e workin g i n 
th e bank . 

Each reaso n fo r  a n evaluatio n o f  a  pla n ca n b e bro -
ke n dow n int o tw o components :  (1 )  a  factua l  belie f 
abou t  th e plan ,  an d (2 )  a  pragmati c o r  ethica l  judg -
ment  rul e tha t  i s use d t o deriv e a n evaluativ e belie f 
fro m a  factua l  belief .  T o generat e appropriat e fac -
tua l  belief s abou t  a  character' s plan ,  th e followin g 
factor s hav e t o b e considered : 

1. Plan availability. What other plans are avail-
abl e t o th e planner ? W h a t  ar e th e relativ e mer -
it s o f  th e othe r  availabl e plans ? 

2.  Goa l  importance .  H o w importan t  i s th e plan -
ner' s goal ? I f  th e pla n cause s goa l  failure s fo r 
others ,  ho w importan t  ar e th e goal s tha t  fail ? 

3.  Intention .  I f  th e pla n cause s goa l  failures ,  doe s 
th e characte r  realiz e tha t  h e i s causin g a  goa l 
failure ? I f  a  characte r  i s executin g a n actio n 
tha t  wil l  caus e a  goa l  failur e fo r  himself ,  suc h 
as lockin g th e ca r  doo r  wit h th e key s inside , 
the n th e actio n shoul d b e evaluate d a s stupid , 
but  no t  a s evil . 

When THUNDER reads about a character's ac-
tion ,  i t  infer s a  pla n tha t  tha t  actio n i s a  par t  of . 

831 



REEVES 

Evaluativ e Belief s 
John' s Ban k Robber y 

Factua l  Belle ! 
Bank Robber y enable s 
A-Possesslon s goa l 

N e g a t i v P o a l l l v 

rul e P- l 

rul e P-3 .  cos t 
Factua l  Belie f 
Sank Robber y 
I s lo w cos t 

rul e P-3 , 
•tdclen c 

'-4 ,  liabilit y 
Factua l  Belie f 
Bank Robber y 
ha s hig h liabilit y 

Factua l  Belie f 
Bank Robber y cause s 
PPossesslo n goa l 
lallure s lo r  desposltor s 

Factua l  Belie f 
\Ban k Robber y I s 
Ihlghl y elliclen t 

Factua l  Belie f 
\Ban k Robber y threaten s 
PHealt h goal s olban k 
\employee s 

Figur e 1 :  Pragmati c an d Ethica l  Reason s fo r  T H U N D E R ' S Evaluativ e Belie f  abou t  Ban k Robber y 

Once a  belie f  grap h ha s bee n constructed ,  T H U N-
D ER make s a  determinatio n o f  it s actua l  evaluativ e 
belie f  abou t  th e plan .  I n th e determination ,  ethi -
cal  reason s tak e precedenc e ove r  pragmati c reasons . 
Becaus e ther e i s a n ethica l  reaso n tha t  John' s ban k 
robber y i s evaluate d negatively ,  T H U N D ER hold s 
th e evaluativ e belie f  tha t  th e ban k robber y i s wrong , 
eve n thoug h ther e ar e pragmati c reason s tha t  ban k 
robber y i s positivel y evaluated . 

INFERRING CHARACTER BELIEFS 

A ND IDEOLOGY 

In axidition to creating its own evaluative belief 
abou t  th e character' s plan ,  T H U N D ER ha s t o fig-
ur e ou t  wh y th e characte r  believe d tha t  th e pla n 
was justified .  Fo r  a  pla n tha t  T H U N D ER believe s 
i s pragmaticall y wrong ,  T H U N D ER ca n mak e in -
ference s abou t  th e character' s beliefs .  Fo r  a  pla n 
tha t  T H U N D ER believe s i s ethicall y wrong ,  infer -
ence s abou t  th e character' s ideolog y ca n b e made . 
W h en a  characte r  execute s a  pla n tha t  i s evaluate d 
negativel y fo r  pragmati c reasons ,  T H U N D ER use s 
th e followin g pragmati c inferenc e rule s (P I  rules) : 

PI-1: The character doesn't have the fac-
tua l  belie f  abou t  th e pla n tha t  T H U N D ER 
used t o mak e it s evaluativ e assessment . 

or 

PI-2 :  Th e characte r  believe s tha t  th e goa l 
tha t  the y ar e achievin g i s mor e importan t 
tha n th e goa l  tha t  the y ar e causin g t o fail . 

These two inference rules are mutually exclusive, 
and depen d o n th e character' s intention .  Fo r  ex -
ample ,  i n EX- 1 eithe r  Joh n doesn' t  kno w tha t  no t 

changin g th e oi l  i n hi s ca r  wil l  damage s th e en -
gin e (rul e PI-1) ,  o r  h e know s i t  an d believe s tha t 
th e shor t  ter m goa l  succes s o f  savin g mone y b y no t 
changin g th e oi l  i s  mor e importan t  tha n th e lon g 
ter m goa l  failur e o f  havin g t o bu y a  ne w ca r  (rul e 
PI-2) . 

When a  characte r  execute s a n ethicall y wron g 
plan ,  th e followin g ethica l  inferenc e rule s (E I  rules ) 
ar e used : 

EI-1: The character believes that their 
valu e i s mor e importan t  tha n th e valu e fail -
ur e tha t  the y caused . 

and 

EI-2 :  Th e characte r  believe s tha t  th e ethi -
call y wron g pla n i s th e onl y wa y t o achiev e 
thei r  value . 

or 

EI-2' :  Th e characte r  believe s tha t  th e eth -
icall y wron g pla n i s a  les s expensiv e (i n 
tim e o r  resources )  wa y o f  achievin g thei r 
valu e tha n othe r  availabl e plans . 

These inferences are based on observations that peo-
pl e d o no t  g o ou t  o f  thei r  wa y t o d o ethicall y wron g 
actions ;  the y mus t  hav e a  motivatio n (rul e EI-1 )  an d 
a rational e (rule s El- 2 an d EI-2') .  Fro m thes e infer -
ence s abou t  wha t  th e characte r  believe s t o b e valu -
able ,  T H U N D ER ca n begi n t o construc t  th e char -
acter' s ideology .  Fro m EX-2 ,  T H U N D ER ca n infe r 
tha t  Joh n believe s tha t  hi s goa l  o f  gettin g a  ca r  i s 
more importan t  tha n th e ban k depositor' s goa l  o f 
preservin g thei r  money ,  an d tha t  Joh n ha s prag -
mati c belief s abou t  ban k robber y tha t  mak e i t  bet -
te r  tha n othe r  availabl e plans . 

832 

file:///Bank
file:///Bank
file:///employees


R E E V ES 

I f  th e goa l  o f  th e pla n i s no t  a n instanc e o f  a  valu e 
i n T H U N D E R ' S valu e system ,  T H U N D ER assume s 
tha t  th e goa l  i s  th e subgoa l  o f  a  large r  pla n schema , 
and continue s t o infe r  plan s unti l  a  pla n fo r  a  valu e 
i s found .  Fo r  example ,  i f  T H U N D ER reads : 

EX-5: John robbed a bank. 

THUNDER infers that that John is robbing the 
ban k t o ge t  money .  However ,  th e goa l  o f  gettin g 
money i s no t  a  value .  S o T H U N D ER continue s t o 
find  plan s tha t  ar e instrumentall y enable d b y get -
tin g money ,  suc h a s A-Possession s plans ,  o r  plan s 
tha t  ban k robber s us e thei r  mone y t o pursue ,  suc h 
as plan s fo r  entertainmen t  goal s (b y spendin g th e 
money o n partie s o r  drugs. ) 

The inferre d pla n chai n fro m actio n t o a  valu e i s 
made u p o f  on e o r  mor e individua l  pla n schemais . 
Each pla n schem a contain s th e goa l  failure s tha t 
th e pla n causes ;  fo r  exampl e th e 'threaten '  pla n 
schema (PS-Threaten )  contain s th e motivate d P -
Healt h goa l  fo r  th e perso n threatened .  PS-Threate n 
i s a  sub-pla n o f  th e ban k robber y schem a (PS-Bank -
robbery) ,  s o whe n Joh n rob s a  bank ,  T H U N D ER 
knows tha t  th e ban k employee s ar e sufferin g a  P -
Healt h valu e failure .  Th e goa l  a t  th e to p o f  o f  th e 
complet e pla n i s calle d th e valu e o f  th e plan ,  o r  th e 
valu e tha t  th e pla n achieves .  W h e n complet e plan s 
ar e inferred ,  the y ca n b e evaluate d bot h fo r  plan -
nin g failure s (Dyer ,  1983 )  an d th e ethica l  an d prag -
mati c consequences .  Eve n though t  th e pla n m a y 
not  hav e bee n completel y executed ,  a n evaluatio n 
can b e mad e fro m th e value s tha t  reade r  expect s t o 
succee d an d fail . 

T H U N D ER use s th e followin g pragmati c judg -
ment  rule s fo r  evaluatin g stor y characters '  plans : 

P-1: If plan PI achieves its value, then PI 
i s positivel y evaluated . 

P-2 :  I f  pla n P I  cause s valu e failur e V F fo r 
th e planner ,  the n P I  i s negativel y evalu -
ated . 

P-3 :  I f  pla n P I  i s bette r  o n pla n metric "  I 
tha n competin g pla n P2 ,  the n P I  i s  posi -
tivel y evaluated . 

P-4 :  I f  pla n P I  i s wors e o n pla n metri c I 
tha n competin g pla n P2 ,  the n P I  i s nega -
tivel y evaluated . 

The following ethical judgment rules are used in 
makin g ethica l  judgment s abou t  plans : 

^ A pla n metri c (Dyer ,  1983 )  i s a  mecisuremen t  uni t 
fo r  plans .  Fo r  example ,  th e "cost "  metri c measure s ho w 
many resource s ar e use d durin g pla n executions .  Othe r 
pla n metric s ar e enablement ,  efficacy ,  risk ,  coordination , 
availability ,  legitimacy ,  affect ,  skill ,  vulnerability ,  an d 
hability . 

E-1 :  I f  pla n P I  achieve s valu e V  fo r  an -
othe r  party ,  the n P I  i s positivel y evalu -
ated . 

E-2 :  I f  pla n P I  cause s valu e failur e V F fo r 
anothe r  party ,  the n P I  i s negativel y eval -
uated . 

E-3 :  I f  pla n P I  achieve s valu e V  whil e in -
tentionall y causin g valu e failur e V F an d 
V i s mor e importan t  tha n V F ,  the n P I  i s 
positivel y evaluated . 

E-4 :  I f  pla n P I  achieve s valu e V  whil e in -
tentionall y causin g goa l  failur e V F an d V 
i s les s importan t  tha n V F ,  the n P I  i s neg -
ativel y evaluated . 

Th e rccison s tha t  rule s E- 3 an d E- 4 ar e ethical , 
rathe r  tha n pragmatic ,  i s  tha t  eve n i f  bot h o f  th e 
goal s i n V  an d V F ar e th e planner' s goals ,  th e im -
portanc e measur e i s th e understander's .  Fo r  exam -
ple : 

EX-6 :  Joh n too k 
physique . 

steroid s t o improv e hi s 

I f  Joh n i s understoo d t o b e improvin g hi s physiqu e 
t o fee l  bette r  abou t  himself ,  an d bot h Joh n an d 
reade r  know s abou t  th e harmfu l  sid e effect s o f 
steroi d usage ,  the n V  i s John' s P-Self-estee m goal , 
and V F i s John' s P-Healt h goal .  Rule s P- 1 an d P -
2 evaluat e th e pragmati c consequence s o f  th e plan , 
whil e E- 4 evaluate s th e pla n a s unethica l  becaus e 
T H U N D ER believe s tha t  Joh n shoul d valu e hi s 
healt h mor e tha n hi s self-esteem . 

Thes e judgmen t  rule s ca n serv e a s deductiv e rule s 
i n pla n evaluation ,  an d a s preference s o r  advic e i n 
pla n selectio n o r  creation .  Fo r  example ,  rul e E)- 2 
say s t o prefe r  plan s tha t  d o no t  caus e goa l  failure s 
fo r  other s ove r  thos e tha t  do .  Usin g thes e rule s an d 
factua l  belief s abou t  ban k robbing ,  a  belie f  grap h 
ca n b e constructe d fo r  EX- 2 a s show n i n figure  1 . 

Th e belief s i n figure  1  ar e T H U N D E R ' S .  Th e fac -
tua l  belief s ar e T H U N D E R ' S knowledg e abou t  ban k 
robbery ,  an d ho w ban k robber y ca n b e compare d t o 
othe r  plan s fo r  gettin g money .  Th e link s betwee n 
factua l  an d evaluativ e belief s ar e labele d b y judg -
ment  rules .  Fo r  example ,  on e reaso n tha t  T H U N -
D ER hci s fo r  believin g tha t  John' s ban k robber y 
i s positivel y evaluate d i s tha t  (1 )  T H U N D ER be -
lieve s tha t  th e ban k robber y wil l  hel p achiev e th e A -
Possession s goa l  b y providin g Joh n wit h th e mone y 
t o bu y a  ca r  (th e factua l  belief) ,  an d (2 )  ther e i s 
a pragmati c rul e tha t  plan s tha t  achiev e value s ar e 
positivel y evaluate d (judgmen t  rul e P-1) .  Notic e 
tha t  T H U N D ER ha s reason s fo r  bot h a  positiv e an d 
negativ e evaluatio n o f  John' s ban k robbery .  How -
ever ,  T H U N D ER i s no t  holdin g contradictin g be -
liefs ,  bu t  ha s reason s fo r  believin g bot h side s o f  th e 
evaluation . 
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VALUE J U D G M E N TS A B O UT 

C H A R A C T E RS 

Value judgments about story characters can be rep-
resente d b y valu e judgment s abou t  th e plan s tha t 
th e character s execut e o r  wil l  b e expecte d t o exe -
cute .  Carbonel l  [1980 ]  recognize d th e relationshi p 
of  value s t o personalit y traits .  I n hi s mode l  o f  per -
sonalit y traits ,  Carbonel l  use d a  prototypica l  goa l 
tre e t o represen t  th e normativ e orientatio n o f  peo -
ple' s goals .  Personalit y trait s wer e the n represente d 
as modification s t o th e prototypica l  goa l  hierarchy . 
For  example ,  th e modification s t o th e goa l  tre e fo r 
an "ambitious "  perso n ar e t o hav e thei r  achieve -
ment  goal s move d highe r  i n th e tree ,  an d preser -
vatio n goal s fo r  other s move d lower .  Thi s repre -
sent s tha t  a n ambitiou s perso n wil l  sacrific e famil y 
and friend s t o ge t  ahead .  Carbonel l  [1980 ,  p.67 ] 
note s tha t  goa l  tree s d o no t  completel y represen t 
personalit y traits ;  som e trait s hav e means-oriente d 
components ,  meanin g tha t  the y describ e th e plan -
nin g choice s tha t  a  characte r  i s expecte d t o make . 
An "ambitious "  perso n i s expecte d t o us e deceptiv e 
plans ,  an d wil l  b e hesitan t  t o compromise ,  whil e a 
"capable "  perso n wil l  mak e correc t  decision s i n pla n 
selectio n an d carr y ou t  plan s withou t  makin g errors . 

The means-oriente d component s o f  personalit y 
trait s ca n b e represente d b y includin g th e metho d 
by whic h a  characte r  achieve s goals ,  o r  cause s goal s 
t o fail .  I n T H U N D E R,  th e reason s tha t  a  characte r 
i s expecte d t o d o 'good '  o r  'bad '  action s ar e repre -
sente d b y characte r  assessments .  Characte r  assess -
ment s ar e representation s o f  th e reason s fo r  evalua -
tiv e belief s abou t  characters ,  an d provid e th e reade r 
wit h a  mora l  contex t  i n whic h t o judg e thei r  actions . 

Ther e ar e tw o type s o f  characte r  assessments ,  cor -
respondin g t o th e end s o f  th e evaluativ e scale :  (1 ) 
positiv e characte r  assessments ,  tha t  represen t  ho w 
th e characte r  achieve s goa l  successes ,  an d (2 )  neg -
ative ,  tha t  represen t  ho w th e characte r  cause s goa l 
failures .  Characte r  assessment s hav e thre e compo -
nents :  (1 )  th e typ e o f  goa l  tha t  th e characte r  wil l 
achieve ,  o r  caus e t o fail ,  (2 )  th e plannin g situatio n 
i n whic h th e assessmen t  applies ,  an d (3 )  th e actio n 
tha t  th e characte r  doe s i n tha t  situatio n t o caus e 
th e goa l  consequences .  Fo r  example ,  i n th e nega -
tiv e assessmen t  fo r  a  "coward" ,  th e goa l  tha t  th e 
perso n wil l  hav e fai l  i s  preservatio n o f  sel f  esteem , 
th e plan-situatio n wher e th e failur e occur s i s dur -
in g plan-executio n i n reactio n t o adversity ,  an d th e 
metho d o f  failur e i s tha t  perso n abandon s thei r  goa l 
when face d wit h a n advers e situation .  I n contrast , 
an "imaginative "  perso n ha s a  positiv e zissessmen t 
fo r  al l  goal s tha t  appl y i n pla n creatio n situations , 
and a n "affectionate "  perso n ha s a  positiv e assess -
ment  fo r  £w:hievin g othe r  people' s friendshi p an d lov e 
goal s b y executin g plan s fo r  thos e goals . 

Ther e ar e tw o source s o f  characte r  assessment s 
i n stor y understanding :  (1 )  direc t  characte r  assess -
ments ,  whic h ar e generate d fro m th e goa l  successe s 
and failure s tha t  character s hav e i n th e story ,  an d 
(2 )  backgroun d characte r  assessments ,  whic h ar e as -
sociate d wit h lexica l  entries ,  suc h a s "coward" ,  "af -
fectionate ,  an d "imaginative" ,  o r  wit h othe r  knowl -
edge source s containin g expectation s abou t  people , 
suc h a s Schan k an d Abelson' s [1977 ]  rol e themes . 

Direc t  characte r  assessment s provid e reason s fo r 
evaluativ e belief s abou t  character s fro m goa l  suc -
cesse s an d failure s i n th e story ,  an d backgroun d 
characte r  assessment s provid e rezison s base d o n a 
character' s capabilit y  t o caus e goal s t o succee d o r 
fail .  Fo r  example ,  compare : 

EX-7A: John beat up Jerry and took his lunch 
money. 

EX-7B :  Joh n wa s a  mean ,  spitefu l  sixt h grader . 

In EX-7A, John is bad because of what he did: a di-
rec t  negativ e characte r  assessmen t  i s buil t  becaus e 
he violate d Jerry' s P-HEALT H goal .  I n EX-7B , 
Joh n i s ba d becaus e th e reade r  expect s hi m t o d o 
thing s lik e bea t  peopl e up ;  bcise d o n hi s descriptio n 
as mea n an d spiteful ,  a  backgroun d negativ e charac -
te r  assessmen t  i s buil t  fo r  Joh n tha t  represent s th e 
expectatio n tha t  Joh n wil l  caus e P-HEALT H goa l 
failure s fo r  others . 

Characte r  assessment s provid e (1 )  reason s fo r  th e 
reader' s evaluatio n o f  th e character ,  an d (2 )  ex -
pectation s abou t  futur e characte r  behavior .  Th e 
expectatio n informatio n associate d wit h personal -
it y trait s ca n b e accesse d fro m stati c knowledg e o f 
backgroun d assessments ,  o r  create d dynamicall y b y 
T H U N D ER a s direc t  characte r  assessments .  Thus , 
expectation s ca n b e generate d bot h fro m characte r 
description s an d thei r  actions . 

REASONING ABOUT OBLIGATION 

In addition to having goals, story characters may in-
cur  obligations .  A n obligatio n i s a  belie f  tha t  some -
one shoul d hav e a  goal ,  bu t  no t  tha t  tha t  perso n 
necessaril y  ha s tha t  goal .  A n obligatio n i s repre -
sente d a s a  positiv e evaluativ e belie f  wher e th e con -
ten t  o f  th e belie f  i s  tha t  th e characte r  ha s a  goal . 
For  example ,  i f  T H U N D ER read s th e sentence : 

EX-8A: John borrowed $5 from Bill... 

From knowledge about 'borrowing', THUNDER 
knows tha t  Joh n ha s a n obligatio n t o pa y Bil l  back . 
Thi s obligatio n i s represente d a s a  goa l  tha t  Joh n 
shoul d have ,  s o T H U N D ER positivel y evaluate s th e 
situatio n wher e Joh n ha s th e goa l  o f  payin g Bil l  $5 . 
Joh n ma y no t  shar e th e belief ;  i f  th e sentenc e con -
tinued : 
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EX-SB:  ... ,  whic h Joh n neve r  intende d t o pa y 
back . 

T H U N D ER woul d mak e th e judgmen t  tha t  John' s 
intentio n no t  t o repa y th e loa n i s ethicall y wrong , 
becaus e T H U N D ER ha s th e belie f  tha t  Joh n shoul d 

have th e goal ,  bu t  Joh n doe s no t  hav e th e goal . 
Sinc e th e conten t  o f  a n obligatio n i s a  goa l 

fo r  anothe r  party ,  character s tha t  achiev e thes e 
goal s ar e evaluate d positivel y fo r  ethica l  reasons . 
Similarly ,  character s tha t  violat e obligation s ar e 
evaluate d negativel y fo r  ethica l  reasons .  Stor y 
character s acquir e obligation s fro m th e relation -
ship s tha t  the y becom e involve d in ,  an d fro m 
thei r  description .  Obligation s ar e associate d wit h 
knowledg e structure s fo r  relationships ,  suc h a s 
'lovers' ,  'teacher/student '  an d 'employer/employee' , 
and role-themes ,  lik e 'policeman '  o r  'ban k presi -
dent. '  Fo r  example ,  i n th e 'teacher/student '  rela -
tionship ,  th e teache r  ha s th e goa l  tha t  th e student s 
lear n th e material ,  an d th e student s hav e th e goa l 
of  showin g th e teache r  tha t  the y hav e learne d th e 
material .  Thus ,  on e ethica l  reaso n tha t  cheatin g o n 
a tes t  i s  wron g i s tha t  i t  violate s th e student' s obli -
gatio n t o th e teacher . 

The value s an d obligation s tha t  T H U N D ER be -
lieve s ar e goo d ar e distinguishe d fro m th e goal s tha t 
character s have ,  s o tha t  wha t  a  characte r  want s an d 
what  th e syste m believe s tha t  a  characte r  shoul d 
want  d o no t  ge t  confused .  Th e goal s tha t  a  charac -
te r  ha s provid e thei r  motivations ,  an d th e T H U N-
DER'S value s an d understandin g o f  obligation s pro -
vid e a  mora l  contex t  i n whic h t o evaluat e th e char -
acter' s actions . 

CONCLUSIONS 

The proces s o f  makin g valu e judgment s hci s bee n 
implemente d i n T H U N D ER b y modelin g th e cre -
atio n o f  evaluativ e beliefs .  Stor y characters '  plan s 
ar e evaluate d usin g a  genera l  se t  o f  pragmati c an d 
ethica l  judgmen t  rules .  Thes e rule s ar e independen t 
of  an y particula r  individual .  Th e part s o f  th e mode l 
tha t  ar e idiosyncrati c t o th e individua l  ar e th e dat a 
tha t  th e rule s operat e on :  th e factua l  an d evaluativ e 
belief s tha t  th e syste m has .  T H U N D E R ' s primar y 
tas k durin g stor y understandin g i s t o mak e eval -
uativ e judgment s abou t  stor y characters '  actions , 
and the n t o us e thos e judgment s t o (1 )  focu s at -
tention ,  (2 )  contro l  inferencing ,  an d (3 )  recogniz e 
th e themati c element s o f  th e story .  I n addition , 
th e representatio n fo r  th e reason s fo r  evaluatio n o f 
characters '  plan s ca n als o b e use d t o represen t  (1 ) 
th e reason s fo r  evaluatio n o f  characters ,  an d (2 )  ex -
pectation s an d rational e fo r  characte r  behavior .  B y 
representin g obligation s a s belief s abou t  goal s fo r 
others ,  T H U N D ER ca n reaso n abou t  violation s o f 
interpersona l  relations . 
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