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ABSTRACT 

A rule based computational model of the judgment of harm-doing is presented that 
qualitativel y simulate s th e majo r  principle s o f  a n emergin g psychologica l  theor y o f  commo n 
sens e mora l  reasoning .  Simulatio n result s indicat e tha t  th e model ,  calle d M R fo r  Mora l 
Reasoner ,  generate s verdict s i n substantia l  agreemen t  wit h thos e reache d i n somewha t 
difficul t  cour t  cases .  A  highe r  rat e o f  agreemen t  wit h outcome s produce d i n simple r  case s 
fro m traditiona l  culture s suggest s tha t  th e mode l  possesse s a  goo d dea l  o f  cultura l 
universality .  Systemati c damagin g o f  th e rule s i n th e mode l  indicate d tha t  mos t  o f  th e rule s 
ar e essentia l  i n producin g a  hig h rat e o f  agreemen t  wit h cour t  decision s an d identifie d som e 
rule s regardin g th e menta l  stat e o f  th e accuse d that ,  individually ,  ar e les s essentia l  becaus e 
the y compensat e fo r  eac h other . 

A PSYCHOLGICAL THEORY OF JUDGING HARM-DOING 

This project concerns the common sense evaluation of harm-doing. Whenever a person 
may hav e bee n harme d b y someon e else ,  a  numbe r  o f  issue s naturall y arise .  H o w wa s th e 
har m caused ,  i s  anyon e responsibl e fo r  th e harm ,  i s tha t  perso n blameworthy ,  an d ho w 
much shoul d h e b e punished ? Peopl e encounte r  suc h case s o f  harm-doin g ft-equently,  eithe r 
direcd y o r  throug h secondar y accounts . 

Shultz and Schleifer (1983) have developed a psychological theory of reasoning about 
harm-doin g tha t  wa s inspire d principall y b y conceptua l  analyse s i n jurisprudenc e an d mora l 
philosophy .  A  brie f  synopsi s o f  thi s theor y i s presente d here ,  minu s th e philosophica l 
motivatio n an d supportin g psychologica l  evidence ,  muc h o f  whic h i s reviewe d i n Darle y 
and Shult z (1990) .  Th e mai n concept s an d decision s i n th e theor y ar e illustrate d i n Figur e 
1.  Fo r  a  cas e i n whic h a  perso n ma y hav e don e somethin g t o har m someon e else ,  majo r 
decision s focu s o n causation ,  morall y responsibility ,  blame ,  an d punishment .  Eac h o f  thes e 
majo r  decision s presuppose s an d use s informatio n fro m previou s majo r  decisions . 

Judgments of moral responsibility, for example, presuppose those of causation. If the 
accuse d i s judge d no t  t o hav e cause d th e harm ,  the n ther e i s n o nee d t o conside r  whethe r  h e 
i s morall y responsibl e fo r  it .  Similarly ,  judgment s o f  blam e presuppos e thos e o f  mora l 
responsibility ,  an d decision s abou t  punishmen t  presuppos e thos e abou t  blame .  A  perso n i s 
responsibl e fo r  har m tha t  h e cause d i f  th e har m canno t  b e excused .  Blam e refer s t o a 
decisio n tha t  a  perso n i s a t  fault ,  give n tha t  h e ha s cause d an d i s responsibl e fo r  th e harm . 
Withou t  responsibility ,  ther e i s n o nee d t o conside r  blame .  Punishmen t  refer s t o a  decisio n 
about  wha t  consequence s shoul d befal l  th e perso n a s a  resul t  o f  bein g blameworthy .  I f  th e 
perso n i s blameless ,  the n n o decisio n need s t o b e take n abou t  punishment . 

^  I  a m gratefu l  t o Joh n Darle y an d Kevi n Dunba r  fo r  helpfu l  comment s o n thi s research . 
Thi s researc h i s supporte d b y a  gran t  fro m th e Socia l  Science s an d Humanitie s Researc h 
Counci l  o f  Canada .  Addres s correspondenc e t o Thoma s R .  Shultz ,  Departmen t  o f 
Psychology ,  McGil l  University ,  120 5 Penfiel d Avenue ,  Montreal ,  Quebec ,  Canad a H 3 A 
IBl .  E-mail :  ints@musicb.mcgill.c a 
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Figur e 1 .  Majo r  decision s an d concept s i n a  theor y o f  judgin g harm-doin g 

The first major judgment to be made concerns the causation of the harm. Causation is 

determine d b y a  combinatio n o f  generativ e an d conditiona l  information .  O n th e generativ e 

vie w o f  causation ,  a n effec t  i s  considere d t o b e produce d b y som e sor t  o f  transmissio n 

from  th e cause .  Supplementin g thi s approac h i s th e bu t  fo r  (o r  sin e qu a non )  test ,  whic h i s 

widel y use d i n jurisprudence .  Th e bu t  fo r  tes t  hold s tha t  a  person' s behavio r  i s  a  caus e o f 

har m i f  an d onl y i f  th e har m woul d no t  hav e occurre d withou t  th e person' s behavior ,  thu s 

focusin g o n th e necessar y condition s fo r  harm .  S o m e hav e argue d fo r  th e us e o f  sufficien t 

condition s i n judgin g causation :  doe s th e person' s actio n distinguis h th e curren t  harm -

producin g situatio n from  som e appropriat e standar d i n whic h har m di d no t  result ? 

The next major decision, responsibility, is determined by joint consideration of causation 

an d excuses .  O n e i s hel d morall y responsibl e fo r  har m tha t  h e cause d unles s th e har m wa s 

don e accidentall y  (i.e. ,  withou t  intention ,  recklessness ,  o r  negligence) ,  involuntaril y  (i.e. , 

unde r  externa l  force) ,  o r  withou t  bein g abl e t o forese e th e resultin g harm .  Moreover ,  th e 

causa l  chai n leadin g from  th e actio n t o th e har m canno t  b e broke n b y som e unforesee n 

even t  whic h exacerbate d th e harm . 
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The preferre d w a y o f  judgin g intentio n i s t o matc h th e accused' s pla n agains t  th e outcome . 

I f  hi s pla n i s know n an d th e har m i s include d i n th e plan ,  the n i t  i s  conclude d tha t  th e har m 

was intende d unles s th e har m wa s no t  cause d a s planned .  I f  th e actor' s pla n i s unknown , 

the n on e fall s bac k t o objectiv e heuristic s suc h a s valence ,  monitoring ,  an d discounting . 

Di d th e harmfu l  outcom e hav e positiv e consequence s fo r  th e actor ,  di d h e monito r  hi s 

actions ,  o r  ca n intentionalit y b e discounte d becaus e o f  alternat e externa l  causes ? 

Recklessnes s i s actin g withou t  du e car e couple d wit h hig h foreseeabilit y  o f  harm ,  unles s 

th e har m wa s intended .  Negligenc e i s actin g withou t  du e care ,  bu t  wit h a  lowe r 

foreseeabilit y  o f  harm ,  unles s th e har m wa s intende d o r  don e recklessly . 

Blame is a joint function of moral responsibility, the presence of some degree of net harm, 

and justificatio n fo r  th e harm .  I f  th e accuse d i s morall y responsibl e fo r  th e har m an d ther e 

i s som e ne t  har m (i.e. ,  mor e har m tha n benefi t  t o th e victim )  the n th e accuse d i s 

blameworthy ,  unles s th e har m ca n b e justified .  Th e distinctio n betwee n mora l 

responsibilit y  an d blam e i s somewha t  subtle ,  bu t  relie s o n th e differenc e betwee n excuse s 

and justifications .  Excuses ,  reflectin g th e concept s i n th e responsibilit y  bo x i n Figur e 1 ,  ar e 

offere d whe n on e admit s t o havin g cause d harm ,  bu t  doe s no t  accep t  responsibilit y  fo r  it .  I f 

suc h a n excus e i s accepted ,  the n th e issu e o f  blam e doe s no t  arise .  Justification s com e int o 

pla y whe n on e accept s responsibilit y  fo r  havin g cause d harm ,  bu t  denie s tha t  i t  wa s ba d 

thin g t o hav e done ,  thereb y avoidin g blame ,  an d perhap s earnin g credit . 

In order to be justified, harm must achieve some goal, that goal must be more highly valued 

tha n no t  doin g th e harm ,  an d th e goa l  mus t  b e achievabl e i n n o les s harmfu l  way .  Thes e 

condition s ar e evaluate d i n sequenc e sinc e a  consideratio n o f  eac h on e presuppose s a n 

appropriat e decisio n o n th e precedin g one .  Fo r  example ,  i f  th e har m achieve s n o goal ,  the n 

ther e i s n o reaso n t o conside r  whethe r  an y goa l  i s  mor e highl y value d tha n no t  doin g th e 
harm . 

The discussion has so far focussed on holding someone blameworthy for harm that he has 

directl y caused .  However ,  i t  i s  possibl e fo r  blam e t o b e assigne d withou t  direc t  causation . 

Such case s ar e typicall y understoo d a s involvin g vicariou s responsibility .  A  perso n i s hel d 
vicariousl y responsibl e onl y whe n tha t  perso n i s i n a  superio r  positio n t o th e perpetrato r  o r 

coul d hav e prevente d th e perpetrato r  fro m causin g harm . 

If the accused is blameworthy, then punishment can be assigned. Consistent with the 

retributio n theor y o f  punishment ,  punishmen t  i s directl y proportiona l  t o th e ne t  amoun t  o f 
harm ,  scale d d o w n b y restitutio n th e perpetrato r  ha s made ,  an d th e degre e t o whic h th e 
perpetrato r  ha s suffere d a s a  resul t  o f  havin g cause d th e harm . 

COMPUTATIONAL MODEL 

A computer program was developed to simulate how the ordinary person (down to about 5-

years-old )  reason s abou t  harm-doing .  Th e progra m i s calle d M R ,  fo r  Mora l  Reasoner .  M R 

provide s a  convenien t  wa y o f  rigorousl y specifyin g th e psychologica l  theor y reviewe d 

abov e an d a  techniqu e fo r  havin g th e theor y generat e conclusion s tha t  ca n b e compare d 

wit h thos e produce d b y huma n subjects . 

The version of MR used here is written in Lisp with rules implemented as boolean 

procedures ,  returnin g eithe r  tru e orfalse. ^  A n Englis h versio n o f  th e rul e dealin g wit h 

mora l  responsibilit y  i s  give n a s a n example : 

2 A  mor e conventiona l  wa y t o writ e thi s progra m woul d b e a s productio n rule s i n a 
productio n syste m interpreter .  Severa l  version s o f  M R hav e bee n don e i n jus t  tha t  way . 
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I f  &  th e accuse d produce d th e har m 

th e accused' s actio n wa s no t  accidenta l 

th e accused' s actio n wa s voluntar y 

th e har m wa s a  foreseeabl e consequenc e o f  th e accused' s actio n 

ther e wa s n o intervenin g caus e o f  th e har m 

The n th e accuse d i s morall y responsibl e fo r  th e har m 

Els e th e accuse d i s no t  morall y responsibl e fo r  th e har m 

The MR program accepts a case described in terms of categorical values on a number of 

feature s (e.g. ,  foreseeabilit y  o f  th e har m i s high )  an d produce s a  serie s o f  conclusion s o n 

any o f  th e othe r  critica l  concept s i n th e mode l  neede d o r  requested . 

EXAMPLE TRACE FOR A SINGLE CASE 

The following illustrates how the MR program deals with a particular case. The case of 

Lync h vs .  Fishe r  wa s trie d i n Louisian a i n 194 7 (Har t  &  Honore ,  1959) : 

A highway collision occurred through the negligence of accused, whereby a third party was 

trappe d i n hi s ca r  an d injured .  Th e plaintiff ,  seein g th e collision ,  wen t  t o hel p an d findin g a 

pisto l  o n th e floor ,  hande d i t  t o th e injure d man ,  w h o i n a  stat e o f  deliriu m throug h th e 

shoc k o f  th e accident ,  fire d a t  plaintif f  an d wounde d him . 

A case is described to the MR program as a set of attribute-value pairs. The particular 

value s fo r  Lync h vs .  Fisher ^  were : 

((case-name lynch v fisher) (produce-harm ?) (necessary-for-harm y) (sufficient-for-harm 

n)  (mental-stat e negligent )  (carefu l  n )  (plan-know n n )  (plan-include-har m ? )  (harm-caused -

as-planne d ? )  (monito r  y )  (benefit-accuse d n )  (foreseeabilit y  low )  (external-caus e n ) 

(external-forc e n )  (intervening-contributio n y )  (foresee-interventio n n )  (severity-har m 0.5 ) 

(benefit-victi m 0 )  (achieve-goa l  n )  (goal-outweigh-har m ? )  (goal-achieveable-less-harmfu l 

?)  (restitutio n 0 )  (accused-suffe r  0 )  (verdic t  g) ) 

The output from the MR program is presented as a series of inferences. For Lynch vs. 

Fisher ,  th e outpu t  wa s a s follows :  Cas e o f  Lync h v  Fisher ;  accuse d cause d th e harm ;  n o 

direc t  evidenc e tha t  accuse d intende d th e harm ;  accused' s intentio n t o har m canno t  b e 

discounted ;  accuse d wa s no t  reckless ;  accuse d wa s negligent ;  n o indirec t  evidenc e tha t 

accuse d intende d th e harm ;  accuse d di d no t  inten d th e harm ;  th e har m wa s no t  accidental ; 

accused' s actio n wa s voluntary ;  th e har m wa s foreseeable ;  ther e wa s a n intervenin g caus e 

of  th e harm ;  accuse d i s no t  morall y responsibl e fo r  th e harm ;  accuse d i s no t  blameworthy ; 

disagree . 

The accused caused the accident negligently, thus ruling out a pure accident. Also, the 

accused' s action s wer e voluntar y (i .  e. ,  no t  forced )  an d som e kin d o f  seriou s har m wa s 

However, the Lisp version described here was found to be especially convenient for 

simulatin g larg e number s o f  case s wit h damage d rule s (se e D A M A G I N G T H E M O D E L, 

below) .  TTi e Lis p versio n o f  M R function s muc h lik e a  backwar d chainin g productio n rul e 

interpreter . 

3 The symbols y, n, and ? refer to yes, no, and undecided, respectively. The symbol g 

refer s t o guilty ,  th e verdic t  bein g use d onl y t o tabulat e th e rat e o f  agreemen t  betwee n th e 

progra m an d th e court . 
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foreseeabl e fro m negligen t  driving .  However ,  becaus e ther e wa s a n intervenin g 

contributio n t o th e harm ,  whic h wa s no t  foreseeable ,  M R decide s tha t  ther e wa s a n 

intervenin g caus e o f  th e har m tha t  mitigate s responsibilit y  and ,  thus ,  blame .  I n contrast ,  th e 

cour t  foun d th e accuse d guilty . 

EVALUATING THE COMPUTATIONAL MODEL 

The model was tested on two large sets of actual cases of harm-doing. One set was based 

on lega l  case s i n Englis h an d America n law ;  th e othe r  se t  o n case s recorde d amon g 

traditiona l  culture s tha t  posses s n o codifie d lega l  system . 

The first set consisted of the 95 most fully described legal cases in Hart and Honore 

(1959) ,  spannin g th e las t  fiv e centurie s o f  Anglo-America n law .  Th e overal l  proportio n o f 

agreemen t  o n MR ' s decisio n o f  blameworth y wit h a  judicia l  decisio n o f  guilt y wa s .84 ,  X ^ 

= 44.47 ,  p  <  .001.' *  Thi s rat e o f  agreemen t  i s gratifyingl y hig h considerin g th e difficult y o f 

thi s se t  o f  cases ,  a s indicate d b y th e relativel y lo w proportio n o f  unsuccessfu l  appeals ,  .61 . 

The mode l  agree d mor e wit h th e fma l  judicia l  decisio n tha n di d th e initia l  judicia l  decision , 

X2 =  12.15,p<.05 . 

The second set contained 58 cases of harm-doing reported by anthropologists working in 

traditional ,  non-literat e culture s aroun d th e world .  Th e largest ,  singl e sourc e wa s Pospisi l 

(1958) .  Th e proportio n o f  agreemen t  wa s highe r  her e (.97 )  tha n wit h th e Har t  an d Honor e 

cases ,  X ^  =  4.61 ,  p  <  .05 ,  reflectin g th e fac t  tha t  thes e case s wer e conceptuall y quit e 

simple .  Thi s resul t  suggest s tha t  th e mode l  implemente d i n M R doe s hav e som e clai m t o 

cultura l  universality . 

These above simulations, initially conducted blind with regard to the real life decisions, 

wer e usefu l  i n fin e tunin g th e rul e base ,  chiefl y b y repairin g inconsistencie s an d anomalie s 

i n th e rules . 

DAMAGING THE MODEL 

In order to determine whether each of the rules in the model is critical to matching real-life 

decisions ,  th e case s wer e ru n agai n unde r  condition s i n whic h eac h rul e wa s damaged .  A 

rale  wa s damage d b y reversin g th e boolea n valu e i t  returned :  tru e i f  i t  wa s suppose d t o 

retur n false ,  fals e i f  i t  wa s suppose d t o retur n true .  Onl y thos e rule s leadin g u p t o th e 

critica l  decisio n o f  blameworth y wer e damage d i n thi s way . 

The results for the 95 Hart and Honore cases are presented as solid bars in Figure 2 in 
term s o f  proportio n agreemen t  wit h th e fina l  judicia l  decision .  Th e proportio n agreemen t 

produce d b y eac h typ e o f  damag e wa s contraste d wit h tha t  produce d b y th e full y intac t 

model  usin g log-linea r  analysis .  D a m a g e t o eac h rul e di d significand y lowe r  th e agreemen t 

rat e (mea n =  .35 ,  al l  p s <  .(X)l) ,  excep t  fo r  thos e rule s dealin g wit h th e menta l  stat e o f  th e 

accuse d (mea n =  .83 ,  allp s >  .5) .  Thi s reveale d tha t  fo r  decision s o f  blam e i n case s o f 
non-accidenta l  har m (virtuall y  al l  o f  th e Har t  an d Honor e cases) ,  i t  doe s no t  matte r  whethe r 

th e accuse d act s intentionally ,  recklessly ,  o r  negligentiy .  Thi s seeme d quit e surprisin g unti l 

i t  wa s realize d tha t  thes e menta l  stat e concept s compensat e fo r  eac h othe r  s o that ,  eve n i f 

one i s damaged ,  anothe r  fill s  th e gap . 

^  Al l  o f  th e statistic s reporte d i n thi s pape r  ar e base d o n log-linea r  analysis .  Eac h resul t  i s 

reporte d a s a  1  d f  V/al d chi-squar e value . 
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T wo rule s ar e critica l  t o understandin g thi s compensation .  O n e rul e deal s wit h accident ,  th e 

othe r  wit h intention : 

If the protagonist's action was intentional, reckless, or negligent 

The n \h e har m wa s no t  accidenta l 

Els e th e har m wa s accidenta l 

If there is direct or indirect evidence that the protagonist intended the harm 

The n th e har m wa s intende d 

Els e th e har m wa s no t  intende d 

As an example of compensation, even if the intend rule is damaged, the reckless or 

negligen t  rul e m a y stil l  preven t  th e har m fro m bein g viewe d a s accidental .  A s anothe r 

example ,  eve n i f  th e strong-inten d rul e (providin g direc t  evidenc e o f  intention )  i s damaged , 

th e weak-inten d rul e (providin g indirec t  evidenc e o f  intention )  m a y stil l  lea d t o th e 

conclusio n tha t  th e har m wa s intended . 

None 

Cause 

Responsibl e 

Acciden t 

Foreseeabl e 

Voluntar y 

Intervening-caus e 

Justifie d 

Reckles s 

Negligen t 

Inten d 

Strong-inten d 

Weak-inten d 

Discount-inten d 

Damage 

Hart  &  Honor 6 

Cross-cultural 

0. 0 0. 2 0. 4 0. 6 0. 8 1. 0 

Proportio n agreemen t 

Figure 2. Proportion agreement with judicial decisions after rule damage. 

The results for the 58 cross-cultural cases are likewise presented in hatched bars in Figure 2 

i n term s o f  proportio n agreemen t  wit h th e actua l  decision .  Th e proportio n agreemen t 

produce d b y eac h typ e o f  damag e wa s agai n contraste d wit h tha t  produce d b y th e full y 

intac t  mode l  usin g log-linea r  analysis .  Th e result s wer e simila r  t o thos e fo r  th e Har t  an d 

Honor e case s wit h tw o strikin g exception s ~  inten d an d weak-intend .  Th e inten d rul e 

conclude s tha t  th e har m wa s intende d onl y i f  ther e i s eithe r  stron g o r  wea k evidenc e o f 

intention .  Th e weak-inten d rul e conclude s tha t  ther e i s wea k evidenc e o f  intentio n i f  th e 

accused' s action s wer e neithe r  reckles s no r  negligent ,  an d on e o r  mor e o f  th e followin g i s 

true :  th e accused' s intendin g th e har m canno t  b e discounted ,  th e accuse d monitore d hi s 

actions ,  o r  th e har m benefitte d th e accused .  A  strong-inten d rul e conclude s tha t  ther e i s 

stron g evidenc e fo r  intentio n i f  eithe r  th e har m wa s describe d a s intentiona l  o r  th e followin g 

al l  hold :  th e accused' s pla n wa s known ,  th e accused' s pla n include d th e harm ,  an d th e 

har m wa s cause d a s planned . 
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Damage t o th e inten d rul e produce d a  proportio n agreemen t  o f  .8 2 i n th e Har t  an d Honor 6 

cases ,  bu t  onl y .2 9 fo r  th e cross-cuhura l  cases ,  X ^  =  37.32 ,  p  <  .001 .  Analogously , 

damage t o th e weak-inten d rul e produce d a  proportio n agreemen t  o f  .8 2 i n th e Har t  an d 

Honor e cases ,  bu t  onl y .3 8 fo r  th e cross-cultura l  cases ,  X ^  =  28.05 ,  p  <  .001 .  Fo r  th e 

cross-cultura l  cases ,  damag e t o eac h rul e di d significantl y lowe r  th e agreemen t  rat e a s 

compare d t o th e intac t  mode l  (mea n =  .17 ,  allp s <  .001) ,  excep t  fo r  th e reckless , 

negligent ,  strong-intend ,  an d discount-inten d rule s (mea n =  .97 ,  allp s >  .5) . 

This initially surprising discrepancy between the western and traditional cases can be 

explaine d b y recallin g tha t  th e latte r  case s ar e conceptuall y muc h simple r  tha n th e former . 

The Har t  an d Honor e case s wer e typicall y subtl e an d complex ,  turnin g o n issue s suc h a s 

causation ,  intervenin g causation ,  negUgence ,  o r  recklessness .  I n contrast ,  th e cross-cultura l 

case s wer e extremel y straightforward ,  typicall y involvin g wea k evidenc e fo r  intentio n o f 

th e accuse d an d no t  hingin g o n difficul t  issue s suc h a s causation ,  intervenin g causation ,  o r 

altemativ e menta l  state s suc h a s negligenc e o r  recklessness .  A  typica l  cross-cultura l  cas e 

involved ,  fo r  example ,  on e perso n stealin g anothe r  person' s pig ,  an d eithe r  makin g o r  no t 

makin g restitutio n fo r  it .  Becaus e ther e wa s n o altemativ e menta l  stat e t o compensat e fo r 

damage t o th e weak-inten d an d inten d rule s i n thes e latte r  cases ,  thi s typ e o f  rule-damag e 
was fata l  t o proportio n o f  agreement .  I n contrast ,  damag e t o th e othe r  menta l  stat e rule s ha d 

littl e effec t  o n proportio n agreemen t  sinc e thes e othe r  rule s wer e rarel y relevan t  t o th e cases . 

CONCLUSIONS AND DISCUSSION 

The simulations show that the MR program is computationally sufficient to qualitatively 
matc h huma n reasonin g abou t  harm-doing .  The y furthe r  sugges t  tha t  th e M R mode l  an d th e 

psychologica l  theor y o n whic h i t  i s  base d hav e a  larg e degre e o f  cultura l  universality . 

Culmre s undoubtedl y var y i n thei r  valu e judgment s abou t  wha t  constitute s wha t  degre e o f 

har m an d wha t  sort s o f  justification s outweig h harms ,  bu t  the y d o no t  appea r  t o diffe r  i n 

th e rule s the y appl y t o mora l  judgment s abou t  harm-doing .  Thi s universalit y coul d hav e 

importan t  implication s fo r  explainin g th e developmen t  o f  thes e mora l  judgmen t  rules . 

The construction of the MR program was extremely useful in forcing a rigorous 

specificatio n o f  a n increasingl y comple x psychologica l  theory .  Thi s wa s particularl y tru e i n 

term s o f  specifyin g h o w differen t  part s o f  th e theor y ough t  t o interact .  Earl y simulation s 

identifie d a  numbe r  o f  inconsistencie s an d anomalie s i n th e rul e base .  Correction s o f  thes e 

problem s wer e the n teste d i n subsequen t  simulations .  I t  woul d hav e bee n extremel y 

difficul t  t o identif y an d tes t  thes e issue s withou t  th e benefi t  o f  a  workin g computationa l 

model . 

One unanticipated sort of interaction among of parts of the model was the degree to which 

menta l  stat e rule s compensat e fo r  eac h other .  Moreover ,  th e exten t  o f  thi s compensatio n 

was foun d t o interac t  wit h th e subtlet y o f  th e case .  Fo r  th e relativel y difficul t  case s foun d 

i n book s o n wester n jurisprudence ,  th e mutua l  compensatio n o f  menta l  stat e rule s wa s 

extensiv e sinc e man y o f  th e menta l  stat e rule s wer e relevan t  t o m a n y o f  thes e cases .  Bu t  fo r 

th e relativel y simpl e case s foun d i n anthropologica l  report s fro m traditiona l  cultures ,  thi s 

mutua l  compensatio n disappeare d sinc e onl y a  fe w o f  th e menta l  stat e rule s wer e relevant . 

LIMITATIONS OF THE CURRENT MODEL AND SUGGESTIONS FOR FUTURE WORK 

Although encouraging, these simulations do not constitute a very complete test of MR. 

They compar e onl y on e decision ,  blameworthiness ,  a  decisio n tha t  ca n b e reache d b y a 

number  o f  differen t  path s throug h th e rul e base .  Mo r e refine d an d mor e complet e test s o f 
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MR coul d b e mad e b y examinin g th e intermediat e decision s o f  ordinar y subject s readin g 
vignette s o f  lega l  cases . 

Much more work is needed on the process of encoding the initial description of the case. 
Currently ,  th e programme r  translate s th e Englis h versio n o f  th e cas e int o a n attribute-valu e 
fram e tha t  th e rule s ca n us e t o mak e furthe r  inferences .  I t  i s  likely ,  however ,  tha t  subject s 
diffe r  substantiall y  i n ho w the y encod e an d interpre t  a t  leas t  som e cases .  Suc h encodin g 
difference s woul d undoubtedl y lea d t o differin g conclusion s abou t  th e case . 

RELATED WORK 

Pennington and Hastie (1988) investigated decision processes in simulations of trials by 
jur y an d constructe d a  theor y o f  ho w juror s organiz e th e informatio n emergin g durin g a 
trial .  I t  i s  thei r  vie w tha t  th e juror' s mai n tas k i s t o construc t  a  causa l  explanatio n o f  ho w 
th e har m wa s produce d an d tha t  th e judge ,  throug h final  instruction s t o th e jury ,  ofte n 
provide s th e responsibilit y  an d blam e rule s necessar y t o reac h a  decisio n o n guil t  o r 
innocence .  Th e emphasi s o f  th e presen t  projec t  i s  o n explicatin g thes e rule s a s use d 
implicitl y  b y ordinar y reasoners . 

Thagard (1989) applied a connectionist model of explanatory coherence, ECHO, to two 
lega l  case s i n whic h th e prosecutio n an d th e defens e advocate d incompatibl e way s o f 
explainin g th e evidence .  Give n a  networ k o f  coherenc e an d incoherenc e relation s amon g 
proposition s describin g th e evidenc e an d competin g claim s o f  th e case ,  E C H O propagate d 
activatio n acros s th e networ k t o maximiz e th e coherenc e o f  th e network .  E C H O focuse s 
onl y o n th e issu e o f  ho w th e har m wa s caused . 

Bain's JUDGE (in Riesbeck & Schank, 1989) is a case based reasoning program in the 
are a o f  crimina l  sentencing .  I t  use s rule s t o buil d u p it s cas e library .  I t  ha s bee n ou r 
experienc e (vi a thin k alou d protocol s an d pointe d questions )  that ,  perhap s unlik e judges , 
ordinar y peopl e hav e n o extensiv e cas e librarie s t o dra w on . 
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