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A b s t r a c t 

In this paper, we illustrate a general approach to psy-

chologica l  inferenc e b y considerin g it s applicatio n t o 

a simpl e detectiv e story .  Detectiv e storie s provid e a 

fertil e groun d fo r  th e investigatio n o f  psychologica l 

inference ,  becaus e thei r  plot s s o ofte n hing e o n th e 

menta l  state s o f  th e character s involved .  Althoug h 
our  euiedysi s contain s several ,  logicall y independen t 
suggestion s fo r  h o w t o tackl e som e o f  th e differen t 

problem s tha t  aris e i n understandin g th e story ,  on e 

guidin g principl e underlie s ou r  approjich :  th e re-us e 

thesis .  Accordin g t o th e re-us e thesis ,  certai n inferen -

tia d mechanism s whos e primar y functio n ha s nothin g 

i n particula r  t o d o wit h psychologica J inferenc e ca m 

be re-use d fo r  psychologica l  inferenc e tasks .  I n th e 
cours e o f  th e paper ,  w e presen t  severa l  example s o f 

th e re-us e thesi s i n action .  Finally ,  w e sketc h h o w 

thes e application s o f  th e re-us e thesi s ca n contribut e 

t o a n understandin g o f  ou r  detectiv e story . 

1 Introduction 

In this paper, we illustrate a general approach to psy-

chologica l  inferenc e b y considerin g it s applicatio n t o 
a simpl e detectiv e story .  T h e developmen t  o f  com -

pute r  program s abl e t o understan d simpl e storie s ha s 

lon g bee n see n a s a  majo r  challeng e fo r  artificia l  in -

telligence ,  an d th e h u m a n being' s remarkabl e abilit y 

t o infe r  detail s lef t  implici t  i n almos t  an y narrativ e 
text ,  an d thereb y t o forg e th e stor y int o a  coheren t 

explanator y whol e mus t  b e th e env y o f  an y present -

da y compute r  reasoner. ^  W e focu s o n detectiv e sto -

rie s becaus e o f  thei r  relatio n t o th e presen t  authors ' 
wide r  interes t  i n psychologica l  inference—inferenc e 

abou t  th e beliefs ,  desires ,  intentions ,  an d othe r  men -
ta J state s o f  agents .  T h e stud y o f  psychologica l  infer -

enc e occupie s a  centra l  plac e i n cognitiv e science ,  no t 

*The research reported here was funded 
by th e MRC/SERC/ESRC initiativ e i n cognitiv e scienc e an d 
hiunan-compute r  interaction ,  gran t  numbe r  892025 4 

^  Ther e i s a  larg e literatur e o n story-understandin g i n AI . 
For  a  representativ e example ,  se e (Dyer ,  1983) . 

onl y becaus e o f  it s  obviou s practica l  applications ,  bu t 

als o becaus e th e concept s o f  belief ,  desire ,  intentio n 

etc .  hol d centr e stag e i n th e philosoph y o f  mind .  A n 

accoun t  o f  h o w thes e concept s functio n i n though t 

woul d thu s addres s a  centra l  issu e i n th e philosoph y 

of  mind . 

Detectiv e storie s provid e a  fertil e groun d fo r  th e 

investigatio n o f  psychologica l  inference ,  becaus e thei r 

plot s s o ofte n hing e o n th e menta l  state s o f  th e char -
acter s involved .  Wh ic h o f  th e suspect s kne w th e con -

tent s o f  th e heiress' s ne w will ? Di d th e mysteriou s 

Australia n coupl e wan t  t o kil l  he r  fo r  som e reason ? 

A n d w h y di d th e ar t  deale r  li e abou t  th e valu e o f 
her  grandfather' s portrait ? Answerin g a n d — m o r e 

importantly—raisin g question s o f  thi s kin d ar e essen -
tia l  i n understandin g a  detectiv e story ,  indeed ,  i t  i s 

harde r  t o thin k o f  a  riche r  min e o f  problem s con -

necte d wit h psychologica l  inference . 

2 A simple example 

Consider the following simple detective story.^ 

Gunner wanted to kill Ridley. He went to 

see hi m a t  hi s flat  shortl y befor e Ridle y wa s 

du e t o pla y a  matc h a t  th e tenni s club ,  an d 

sho t  h i m dead .  The n h e dragge d th e bod y 

ove r  t o th e door ,  too k th e telephon e of f  th e 
hook ,  an d drov e t o th e tenni s club .  W h e n 

Ridle y faile d t o tur n u p fo r  th e match .  Gun -

ner  offere d t o telephon e t o se e wha t  hap -

pened .  H e wen t  int o th e telephon e boot h 

an d dialed .  Afte r  a  fe w minutes ,  h e dashe d 

out  an d sai d that ,  whil e h e wa s tzJkin g t o 

Ridley ,  ther e wa s a  knoc k a t  th e door ,  a 

scuffl e o f  voices ,  an d the n shooting ,  followe d 

by th e doo r  closing .  T h e polic e wer e calle d 

an d foun d Ridley' s body .  Later ,  th e inspec -

to r  talke d t o Gunne r  agai n abou t  th e tele -

phon e call .  The n h e quietl y informe d Gun -

^Thi s plo t  i s  take n fro m on e o f  th e storie s i n a  beginners ' 
textboo k i n German . 
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ner  that ,  accordin g t o th e telephon e com -

pany ,  Ridley' s telephon e ha d bee n discon -

necte d las t  week .  H e the n charge d Gunne r 
wit h th e murde r  o f  Ridley ,  an d Gunne r  wa s 

take n awa y b y tw o waitin g policemen . 

The above story illustrates some of the inferences 

reader s o f  detectiv e storie s ax e calle d upo n t o make . 

Th e centra l  proble m i n understandin g thi s story — 

an d n o on e t o w h o m w e showe d th e stor y foun d i t 

difficul t  t o solve—i s t o wor k ou t  h o w th e detectiv e 

inferre d tha t  Gunne r  wa s th e murderer ,  no t  jus t  a n 

innocen t  (telephonic )  witness .  T h e pivota l  move ,  o f 

course ,  i s t o hi t  upo n th e questio n (fro m th e detec -

tive' s poin t  o f  view )  o f  h o w Gunne r  kne w tha t  Ridle y 

was dead ,  give n tha t  th e telephon e wa s disconnected . 

For  know n h e mus t  hav e done .  A n d unles s h e wa s 

implicate d i n th e murder ,  Gunner' s behaviou r  sim -

pl y doe s no t  m a k e sense.' ' 

We ca n ge t  som e inklin g o f  jus t  h o w trick y thi s 

understandin g proces s i s b y noticin g tha t  th e sen -

tenc e "Gunne r  kne w tha t  Ridle y wa s dead "  appear s 

nowher e i n th e story ;  stil l  les s i s ther e an y referenc e 
t o th e detective' s belief s a s t o whethe r  Gunne r  kne w 

tha t  Ridle y wa s dead .  Reader s mus t  therefor e infe r 
withou t  promptin g tha t  th e detectiv e ca n reaso n tha t 

Gunner  mus t  hav e know n tha t  Ridle y wa s dead ,  an d 

the y mus t  the n rais e th e questio n a s t o ho w (fro m th e 
detective' s poin t  o f  view )  Gunne r  coul d hav e com e 

by thi s knowledge .  Then ,  an d onl y the n i s i t  a  (rel -

atively )  shor t  ste p t o seein g ho w th e detectiv e ca n 

infe r  tha t  Gunne r  ma y hav e sho t  Ridle y himsel f  an d 

fake d th e telephon e cal l  t o giv e himsel f  a n alibi . 

3 Putting yourself in the detective's 
shoe s 

The current literature on psychological reasoning is 
replet e wit h reference s t o th e ide a tha t  psychologica l 
reasonin g ma y procee d b y psychologica l  simulation.' ' 
The ide a i s simpl e enough :  i f  on e want s t o reaso n 

'Som e peopl e t o who m w e pu t  thi s stor y poin t  ou t  alterna -
tiv e explanation s (fro m th e detective' s poin t  o f  view )  o n whic h 
Gunner  i s no t  reall y guilt y a t  all .  However ,  n o on e w e aske d 
feule d t o understeui d wh y th e detectiv e migh t  a t  leas t  strongl y 
suspec t  Gunner .  Tha t  is :  al l  thos e w e aske d understoo d th e 
critica l  issu e (fo r  th e detective )  o f  ho w Gunne r  kne w tha t  Ri -
dle y ha d bee n shot . 

*Prat t  (Pratt ,  1989 )  include s a  brie f  guid e t o th e simula -
tio n ide a an d it s manifestation s i n th e literature .  Goldma n 
(Goldmeui ,  1989 )  als o smalyse s th e simulatio n ide a (bu t  wit h 
a differen t  philosophica l  orientation) ;  Leuda r  (Leudar ,  1991 ) 
discusse s th e underlyin g suppositio n o f  psychologica l  *tm«for -
it y betwee n differen t  persons .  Peme r  (Pemer ,  1991 )  provide s 
a comprehensiv e surve y o f  recen t  wor k o f  th e developmen t  o f 
psychologica l  concept s i n children ,  i n whic h th e simulatio n ide a 
play s a n importan t  role . 

abou t  wha t  som e on e els e wil l  infe r  o r  decid e t o d o 

w ho believe s p ,  q ,  r  an d desire s i ,  y ,  z ,  on e imag -

ine s tha t  p ,  q ,  r  ai e tru e an d tha t  x ,  y ,  z  ar e desir -

able ,  an d on e see s wha t  on e infer s o r  decide s t o do . 

O ne thu s use s one' s o w n cognitiv e stat e (a s i t  evolve s 

withi n th e imaginar y environment )  t o simulate ,  an d 

thereb y predict ,  th e cognitiv e stat e o f  anothe r  per -
son .  Well ,  tha t  i s  a  complicate d an d certainl y con -

troversij J  story ,  an d w e canno t  possibl y revie w al l  o f 

it s strength s an d weaknesse s here .  No r  ca n w e dis -

cus s th e comple x problem s involve d i n temporaril y 

suspendin g certai n o f  one' s beliefis .  Nevertheless ,  i t 

i s  har d t o resis t  th e ide a that ,  a t  leas t  sometimes , 

one reason s abou t  th e thought s o f  othe r  peopl e b y 

temporaril y  enterin g th e make-believ e worl d o f  thos e 

people . 

Our detective story is a case in point. Understand-

in g tha t  stor y leall y amount s t o understandin g h o w 

th e detectiv e worke d ou t  tha t  Gunne r  wa s th e (likely ) 

murderer ,  a  fac t  o f  whic h th e reade r  i s informe d i n th e 

secon d sentence .  A n d i t  i s  plausibl e that ,  i n tryin g t o 

understan d th e detective' s inferences ,  on e temporar -
il y  suspend s tha t  informatio n an d imagine s knowin g 
what  th e detectiv e knows :  Gunner' s rushin g ou t  o f 
th e telephon e booth ,  th e subsequen t  discover y o f  Ri -

dley' s body ,  th e fac t  tha t  th e telephon e wa s foun d 

not  t o hav e bee n working ,  an d s o on .  Onc e on e i s i n 

tha t  cognitiv e predicament ,  one' s thought s rac e o n ei s 
th e detective' s mus t  have .  T h e resul t  i s  th e answe r 

t o understandin g th e story . 

Certainly, the thesis that psychological reasoning 

proceed s b y psychologica l  simulatio n ca n a t  bes t  con -
stitut e a  partia l  accoun t  o f  psychologica l  inference . 

I n particular ,  simulatio n (a s th e ter m i s understoo d 

here )  i s  inherentl y unsuitabl e fo r  inferrin g cause s 
fro m effect s ("Th e reaso n w h y Gunne r  fake d th e tele -

phon e cal l  wa s such-and-such' )  o r  fo r  gainin g uni -
versa l  o r  necessar y informatio n ("Gunne r  mus t  hav e 
known tha t  Ridle y ha d bee n shot." )  Nevertheless , 

i n favourabl e situations ,  simulatio n i s attractiv e be -
caus e i t  hold s ou t  th e prospec t  o f  a  certai n econom y 
i n thought .  On e need s n o specia l  psychologica l  the -

or y t o reaso n abou t  ho w th e detectiv e reasons ;  on e 
jus t  need s t o b e abl e t o reaso n a s h e reasons ,  an d 
the n t o observ e ho w tha t  reasonin g goe s an d wha t 

i t  produces .  Thus ,  accordin g t o th e simulatio n idea , 

inferentia l  mechanism s tha t  suppor t  one' s abilit y  t o 

make inference s an d decision s generall y ca n b e re -
used i n imaginar y situation s t o reaso n specificall y 

abou t  wha t  inference s an d decision s othe r  peopl e wil l 

make. 
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4 U n d e r s t a n d i n g L y i n g 

In general, understanding detective stories involves 

th e abilit y  t o understan d lyin g an d pretence ,  an d wh y 

peopl e engag e i n it .  I n ou r  story ,  fo r  exaimple ,  th e 

detectiv e finall y make s sens e o f  Gunner' s action s be -

caus e h e see s the m a s a  plo y t o fabricat e a n alibi . 

How shoul d ou r  story-understandin g progra m wor k 

thi s out ? 

A usefu l  heuristi c  i n explsdnin g wh y a n agen t  S  per -

form s a n actio n a  i s t o imagin e onesel f  i n S' s positio n 

emd se e wha t  on e ca n infe r  abou t  th e likel y effect s o f 

a.  I f  consequence s C  aris e whic h are ,  a s fa r  a s on e 

can judge ,  positiv e fro m 5' s poin t  o f  view ,  the n i t  i s 

sensibl e t o conside r  th e hypothesi s tha t  5  di d a  be -

caus e h e intende d t o brin g abou t  C .  '  (Notic e tha t 

thi s proces s i s no t  on e o f  simulation. )  I t  goe s with -

out  sayin g tha t  tha t  i s  onl y par t  o f  th e stor y abou t 

ho w on e migh t  assig n motives :  fo r  on e thing ,  S' s ac -

tion s ca n hav e unforesee n beneficia l  consequences ;  fo r 

auiother ,  i f  on e i s no t  priv y t o al l  o f  5' s beliefs ,  on e 

canno t  unproblematicall y pu t  onesel f  i n S' s positio n 

i n orde r  t o determin e th e consequence s o f  a  b y S' s 

lights .  Nevertheless ,  som e versio n o f  th e suggeste d 

rul e i s likel y t o b e a  goo d heuristi c fo r  formin g hy -

pothese s abou t  wh y S  di d wha t  h e did . 

A vaa'iatio n o n thi s heuristi c ca n b e use d t o hy -

pothesiz e motive s fo r  lying .  Suppos e S  tell s a  lie , 
P,  an d on e want s t o kno w why .  Well ,  a s a  specia l 

cas e o f  th e abov e heuristic ,  on e ca n conside r  wha t  S 

think s th e effect s o f  sayin g tha t  P  are .  An d on e wa y 
t o solv e thi s proble m i s t o pu t  onesel f  i n th e imagi -

nar y stat e o f  someon e hearin g th e utteranc e P ,  bu t 
withou t  th e specia l  informatio n tha t  5  i s lying .  If ,  i n 

thi s imaginar y state ,  on e draw s a  conclusio n whic h S 

migh t  wan t  on e t o draw ,  o r  reache s a  decisio n whic h 

migh t  b e favourabl e t o S ,  the n i t  i s sensibl e t o con -

side r  th e hypothesi s tha t  S  lie d becaus e h e wante d 

one t o dra w tha t  conclusio n o r  reac h tha t  decision . 

Again ,  i t  goe s withou t  sayin g tha t  tha t  i s  onl y par t 

of  th e stor y abou t  ho w on e migh t  assig n motive s fo r 

lyin g (o r  fo r  pretenc e generadly) :  fo r  on e thing ,  S' s ut -
terance s hav e unforesee n consequences ;  fo r  another , 
sinc e on e i s no t  priv y t o al l  o f  S' s belief s abou t  one' s 

own stat e o f  mind ,  on e canno t  b e sur e wha t  S  wil l 

tak e one' s reactio n t o hi s statemen t  t o be .  Never -

theless ,  som e versio n o f  th e suggeste d rul e i s likel y 
t o numbe r  amon g th e goo d heuristic s fo r  formin g hy -

pothese s abou t  wh y S  lied . 

Our  detectiv e stor y i s agai n a  cas e i n point .  Why , 

fro m th e detective' s poin t  o f  view ,  migh t  Gunne r  hav e 

fake d th e telephon e call ? Well ,  i f  on e imagine s no t 

knowin g tha t  th e telephon e wa s disconnected ,  th e 

natura l  explanatio n o f  Gunner' s behaviou r  i s tha t 

Gunner  hear d shootin g o n th e phon e becaus e some -

one sho t  Ridle y whil e Gunne r  wa s o n th e telephon e 

t o Ridley .  Thi s would ,  afte r  all ,  explai n wh y Rid -

ley' s bod y wa s foun d i n hi s flat ,  an d wh y th e tele -

phon e wa s of f  th e hook .  Le t  u s cal l  thi s th e naiv e 

explanation .  T o b e sure ,  ther e ar e othe r  explanation s 

of  Gunner' s action s (ther e ar e alway s othe r  explana -

tions) ,  bu t  th e naiv e explanatio n seems—withou t  th e 

benefi t  o f  knowin g tha t  Ridley' s telephon e wa s no t 

working—th e mos t  plausible. ^  And ,  o f  course ,  o n thi s 

explanation .  Gunne r  coul d no t  hav e sho t  Ridley .  Ac -

cordin g t o th e strateg y suggeste d i n thi s section ,  then , 

one ca n reaso n a s follow s abou t  wh y Gunne r  lied :  i f 

one firs t  imagine s no t  knowin g tha t  Gunne r  wa s lyin g 

abou t  th e telephon e ctdl ,  on e infer s th e naiv e expla -

nation ,  «md conclude s tha t  Gunne r  di d no t  kil l  Rid -
ley .  Now ,  sinc e Gunne r  migh t  wan t  on e t o dra w thi s 

conclusion ,  a  possibl e explanatio n o f  hi s actions—w e 

migh t  cal l  i t  th e alihi-explanation—i s tha t  i t  wa s a 

means t o ge t  peopl e t o believ e h e i s innocent .  Notic e 

how,  her e again ,  w e ar e suggestin g tha t  a  genera l  in -

ferenc e mechanism—th e mechanis m whereb y on e de -

termine s th e consequence s o f  actions—ca n b e re-use d 

i n psychologica l  inference . 

5 Raising questions about beliefs 

Let us return to the question of how the detective 

came t o se e tha t  Gunne r  mus t  hav e know n tha t  Ri -

dle y ha d bee n shot .  A s mentione d above ,  thi s issu e 

i s crucia l  t o understandin g th e story .  W e procee d vi a 

an informa l  experiment .  Imagin e learnin g tha t  some -
one ha s telephone d th e polic e t o sa y tha t  ther e ha s 

been a  shootin g i n a  hous e no t  fa r  fro m wher e yo u 

live .  Imagin e i n additio n tha t  yo u hav e n o mor e in -

formatio n abou t  circumstance s i n whic h th e cal l  wa s 
made,  o r  abou t  th e identit y o f  th e cailler .  (Thi s i s 

al l  ver y improbable ,  bu t  tha t  doe s no t  matte r  fo r  ou r 

purposes. )  Suppos e now ,  yo u ar e aske d t o conjectur e 

what  migh t  happe n next .  Presumably ,  yo u woul d 

answer  (roughly )  thus :  "Arme d polic e wil l  g o t o th e 
hous e t o se e i f  anythin g i s wrong .  I f  al l  i s quiet ,  the y 
wil l  knoc k o n th e door .  I f  someon e answers ,  the y wil l 

ask question s abou t  th e incident .  If ,  o n th e othe r 

hand ,  ther e i s n o answer ,  the y ma y tr y t o forc e thei r 
way in .  Onc e inside ,  the y wil l  loo k fo r  a  bod y o r  sign s 

of  a  shooting .  I f  the y fin d n o body ,  the y wil l  trjic e 

th e occupant s o f  th e house ,  ... " 

*Se e (Pratt ,  1990) . 

®The proble m o f  how ,  i n general ,  on e construct s explana -
tion s an d decide s betwee n competin g explanation s i s no t  ad -
dresse d b y th e presen t  paper .  Fo r  som e discussion s o f  thi s hug e 
topic ,  se e (Harman ,  1986 ,  Lipton ,  1991) .  Se e als o (Leake ,  1990 , 
Antak i  &  Leudar ,  1991) . 
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Bein g abl e t o conjectur e th e effect s o f  event s i n th e 

presenc e o f  onl y ver y partia l  backgroun d informatio n 

i s a n indispensabl e inferentia l  accomplishment .  W e 

migh t  cal l  th e inferentia l  proces s involve d acenario -

branching ,  becaus e o f  th e tre e o f  alternativ e sceuario H 

tha t  i s generated .  D o th e polic e fin d th e hous e de -

serted ? Doe s anyon e answe r  th e doo r  whe n th e polic e 
knock ? W h e n th e polic e searc h th e house ,  d o the y 

fin d a  body ? A n d s o on :  m t m y unanswere d questions , 

and correspondingl y m a n y branch-point s i n project -

in g th e possibl e cours e o f  events .  Bu t  i t  i s  absolutel y 

vita l  no t  t o conside r  al l  conceivabl e questions .  O n e 
shoul d no t  conside r  whethe r  th e polic e turne d righ t 

or  lef t  a s the y lef t  th e polic e station ,  o r  whethe r  the y 

drov e pas t  a  lad y wit h a  pram ,  o r  (i f  th e knoc k o n 

th e doo r  wa s answered )  whethe r  the y wer e offere d a 

cu p o f  tea ,  an d s o on .  I n short ,  branchin g i s t o b e 

avoide d i f  i t  i s  unlikel y t o yiel d t o interestingl y differ -

ent  results ;  otherwise ,  projectio n woul d b e stymie d 

by a n infinit y o f  irrelevaui t  possibilities .  H o w peopl e 

contro l  th e branchin g o f  possibilitie s whe n aske d t o 

conside r  ver y partiall y  specifie d scenario s i s a  ques -

tio n w e prefe r  no t  t o addres s here .  Al l  w e clai m i s 

tha t  the y do . 

N ow pu t  yoursel f  agai n i n th e positio n o f  th e de -

tectiv e i n th e story .  Y o u hav e hear d Gunner' s ac -
coun t  o f  th e telephon e call ,  an d yo u kno w tha t  i t 

canno t  b e true .  Y o u migh t  the n wonde r  wha t  Gun -

ner  coul d possibl y hav e though t  h e woul d gai n b y 
suc h a  pretence ,  an d t o d o this ,  yo u migh t  simpl y 
consider ,  fro m Gunner' s poin t  o f  view ,  wha t  woul d 

happe n whe n th e polic e ar e calle d i n suc h a  situation . 
Sinc e yo u ar e largel y i n th e dar k abou t  Gunner' s be -

liefs ,  ther e ar e a  numbe r  o f  possibilities .  W e sugges t 
that ,  i n tryin g t o determin e th e mos t  interestin g o f 
these ,  yo u ca n simpl y engag e i n scenario-branchin g a s 
jus t  described .  Tha t  is ,  yo u ca n simpl y conside r  wha t 

happen s whe n th e polic e ar e calle d wit h a  repor t  o f 

a shooting ,  an d as k yoursel f  wha t  migh t  transpire . 
As w e hav e seen ,  a  tre e o f  alternativ e scenario s wil l 
branc h out ,  a s th e significan t  unknow n factor s oc -

cur  t o you .  Thi s time ,  o f  course ,  th e objec t  o f  th e 
exercis e i s no t  t o determin e wha t  m a y happen ,  bu t 

what  Gunne r  migh t  hav e though t  m a y happen .  A n d 
thi s change s th e wa y yo u us e th e branch-point s a s 
th e sceneirio-projectio n mechanis m throw s the m up . 
Thus ,  yo u as k no t  whethe r  ther e wil l  b e aoiyon e a t 

home t o answe r  th e doo r  whe n th e polic e call ,  bu t 
whethe r  Gunne r  think s ther e vnll ;  no t  whethe r  the y 

polic e wil l  fin d a  body ,  bu t  whethe r  Gunne r  think s 

the y will ,  an d s o on . 

As w e hav e alread y observed ,  th e crucia d mov e i n 

understandin g th e detectiv e stor y abov e i s t o m a k e 
th e unprompte d inferenc e (reasonin g withi n th e de -

tective' s predicament )  tha t  Gunne r  mus t  hav e know n 

Ridle y w£i s dead .  Th e proble m her e i s no t  s o m u c h 

verifyin g thi s fac t  a s thinkin g o f  i t  i n th e firs t  place . 

And ,  i n thi s section ,  w e hav e pu t  forwar d a  mecha -

nis m fo r  h o w on e migh t  b e le d t o conside r  thi s possi -

bility .  (Th e proble m o f  verifyin g i t  i s  no t  considere d 

i n thi s paper. )  Ou r  suggestio n i s tha t  on e ca n deplo y 

th e mechanis m fo r  scenario-branching—th e mecha -

nism ,  tha t  is ,  whereb y on e conjecture s th e effect s o f 

action s i n ver y partiall y  specifie d situations .  Th e at -

tractivenes s o f  ou r  suggestio n reside s i n th e fac t  that , 

accordin g t o it ,  ther e i s n o nee d fo r  a  specia l  psy -

chologica l  theor y fro m whic h w e ca n rais e importan t 

question s abou t  th e belief s o f  agents ;  th e abilit y  t o 

conjectur e th e effect s o f  thei r  action s i n unspecifie d 

circumstance s works ,  w e suggest ,  wel l  enough . 

I n eac h o f  th e previou s thre e sections ,  w e hav e de -

scribe d ho w inferentia l  mechanism s whos e primar y 

functio n ha s nothing  i n particula r  t o d o wit h psy -

chologica l  inferenc e ca n b e re-use d fo r  psychologica l 

inference :  (i )  inferentia l  mechanism s generall y can ,  i n 

favourabl e cases ,  b e re-use d i n 'pretend-mode '  t o rea -

so n forward s abou t  th e psychologica l  stat e o f  anothe r 
person ;  (ii )  inferentia l  mechanism s fo r  projectin g th e 

consequence s o f  action s ca n b e re-use d t o hypothe -
siz e motive s o f  th e agent s w h o perfor m the m ( a vari -
atio n o n thi s proces s involve s divinin g th e reason s fo r 
lies) ;  £in d (iii )  infereutiet l  mechanism s controllin g th e 
branchin g o f  possibilitie s whe n projectin g th e conse -

quence s o f  action s i n incompletel y specifie d situation s 
ca n b e re-use d t o rais e importan t  question s abou t  th e 
belief s o f  agents .  Th e ide a o f  th e re-us e o f  inferentia l 

mechanism s i n th e keyston e i n ou r  approac h t o psy -
chologica l  inference .  S o m u c h so ,  i t  deserve s a  name : 

The re-use thesis: Inferential mechanisms whose 

primar y functio n ha s nothin g i n particula r  t o d o 
wit h psychologica l  reasonin g ca n b e re-use d fo r 

psychologica l  reasonin g tasks . 

We stress that, for the purposes of this paper, the re-
use thesi s i s t o b e considere d a s a  suggestio n i n A I — 

tha t  is ,  a s a  suggestio n fo r  h o w t o desig n a  compute r 
progra m capabl e o f  effectiv e psychologica J inference . 
Th e questio n o f  whethe r  h u m a n being s re-us e non -

psychologica l  inferenc e mechanism s fo r  psychologica l 

reasonin g i s on e w e shal l  no t  discuss . 

6 Putting the bits together 

In order to test some of the ideas developed here, 

a progra m i s currentl y bein g writte n t o proces s som e 
storie s requirin g psychologica l  inference .  I n thi s sec -

tion ,  w e sketc h ver y briefl y h o w t o assembl e th e fore -

goin g element s int o a n explanatio n o f  th e abov e story . 
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hypothesiz e ii i  Dtive s 

Fina l 
stor y 

explanatio n 

I T 

fo r  lyin g 
The alib i 
explanatio n 

stimulat e 

retnev e Gunner' s action s i n ^ 
th e telephon e boot h I  explanatio n 

The naiv e 
explanatio n 

evaluat e 

explanatio n 

stimulat e 

scenari o branchin g Di d Gunne r  kno w 
tha t  Ridle y ha d 
been shot ? 

yes 
retnev e 

explanation s 
^  Gunne r  sho t 

Ridle y 

Figur e 1 :  T h e flow  o f  inferenc e fo r  th e detectiv e story . 

We certainl y d o no t  clai m t o hav e a  theor y o f  infer -

enc e genera l  enoug h t o accoun t  i n a n uncontrive d w a y 
fo r  al l  o f  th e inference s th e stor y d e m a n d s o f  it s reaid -

ers .  O u r  pr imar y concer n i n thi s projec t  i s  th e rela -

tionshi p be twee n psychologica l  a n d non-psychologica l 

inferenc e problems ,  a n d th e presen t  sectio n i s in -

clude d merel y t o provide d a n overvie w o f  h o w w e en -
visag e ou r  v ie w o f  tha t  relationshi p a s contributin g 
t o th e understandin g o f  th e abov e detectiv e story . 

T h e flow  o f  inferenc e i s depicte d ver y schematicall y 

i n fig.  1 .  T h e p r o g r a m start s b y tryin g t o explai n 
Gunner ' s assertio n tha t  h e hear d Ridle y sho t  o n th e 

telephone .  T h e first  explanatio n th e p rog ra m finds 

i s th e naiv e explanation ,  £iccordin g t o whic h G u n -

ner  reall y di d h e M Ridle y ge t  sho t  an d wante d t o 

s u m m on hel p t o h im .  W h e n thi s explanatio n i s re -

jecte d (becaus e i t  i s  discovere d tha t  th e telephon e 

w as disconnected )  othe r  explanation s ar e considered . 

A t  thi s point ,  t w o paralle l  strand s o f  reasonin g ar e 

stimulated .  T h e first  stran d follow s th e procedur e 

describe d i n sectio n 4  fo r  hypothesizin g motive s fo r 

lying .  Here ,  severa l  alternativ e explanation s ar e con -
structed ,  a m o n g them ,  th e so-calle d alibi-explanation , 

accordin g t o wh ic h G u n n e r  lie d abou t  bein g o n th e 

telephon e t o Ridle y i n orde r  t o ge t  peopl e t o believ e 

h e di d no t  kil l  Ridley .  I t  i s importan t  t o b e clea r  that , 

at  thi s stage ,  th e alibi-explanatio n i s onl y a  hypoth -

esi s a s t o w h y G u n n e r  sai d w h a t  h e s a i d — o n e expla -

nation ,  tha t  is ,  a m o n g a  field  o f  possibl e contenders . 

T h e decisiv e faK;to r  tha t  m a k e s th e alibi-explanatio n 

(i n contras t  t o it s competitors )  ultimatel y acceptabl e 

emerge s f ro m th e secon d stran d o f  reasoning . 

T h e secon d stran d o f  reasonin g aiddresse s th e prob -
l e m o f  reconstructin g th e detective' s inferenc e tha t 

G u n n e r  m u s t  hav e k n o w n al l  ailon g tha t  Ridle y ha d 

bee n shot .  T h e p rog ra m adopt s th e procedur e de -
scribe d i n sectio n 5  fo r  raisin g importan t  question s 

abou t  th e belief s o f  agents ,  b y performin g scenario -
branchin g o n th e propositio n tha t  G u n n e r  sai d tha t 

he hear d Ridle y bein g sho t  o n th e phone .  A s a  re -

sul t  o f  thi s process ,  th e questio n arise s a s t o whethe r 

G u n n e r  think s tha t  Ridle y ha s bee n shot .  O n c e th e 
p rog ra m ha s hi t  u p o n thi s issue ,  i t  ca n confir m tha t 

indee d G u n n e r  m u s t  hav e k n o w n .  T h e proces s o f  con -

firming  thi s conjectur e i s s o m e w h a t  complicate d an d 

lie s outsid e th e detaile d issue s discusse d i n thi s pa -

per ,  but ,  briefly ,  th e p rog ra m determine s that ,  unles s 

G u n n e r  h a d goo d reaso n t o believ e tha t  Ridle y ha d 

bee n shot ,  h e coul d expec t  nothin g bu t  negativ e con -

sequence s (includin g a  convictio n fo r  wastin g polic e 

t ime )  t o flow  f ro m hi s actions .  T h e nex t  ste p i n thi s 

secon d stran d o f  reasonin g i s t o explai n h o w G u n n e r 

coul d hav e k n o w n o f  Ridley' s shooting .  A  n u m b e r 
of  possibl e standar d explanation s fo r  coming-to-kno w 

ar e considered ,  m a n y o f  wh ic h ca n b e rejecte d fo r  rea -

son s tha t  nee d no t  detai n u s here .  T h e on e standar d 

explanatio n fo r  com in g t o k n o w somethin g tha t  bear s 

frui t  i s  th e on e o n which ,  i n thi s case .  G u n n e r  k n e w 

tha t  Ridle y ha d bee n sho t  becaus e h e actuall y di d 

th e shooting .  Hav in g inferre d tha t  G u n n e r  sho t  Rid -
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ley ,  th e prograi m deduce s tha t  Gunne r  wil l  hav e th e 
goal  o f  gettin g th e detectiv e t o believ e tha t  h e di d 

not  shoo t  Ridle y (again ,  th e detail s o f  thi s inferenc e 

ar e no t  considere d i n thi s paper) . 

Thi s i s wher e th e tw o strand s o f  reasonin g lin k 

up.  Th e first  stran d ha s hypothesize d a  numbe r  o f 

possibl e motive s fo r  Gunner' s actions ,  amon g them , 

alibi-explamatio n tha t  Gunne r  wante d peopl e t o be -

liev e h e di d no t  kil l  Ridley ;  th e secon d stran d ha s 

inferre d tha t  Gunne r  di d kil l  Ridle y an d wil l  there -

for e hav e th e goa l  o f  gettin g peopl e t o believ e tha t 

he di d not .  Fo r  thi s reason ,  th e progra m choose s th e 

jdibi-explanatio n fro m amon g it s competitors .  Th e 

resul t  i s  th e inferenc e tha t  Gunne r  kille d Ridle y an d 

devise d th e scen e i n th e telephon e boot h t o fabricat e 

an alibi . 

7 Conclus ion s 

In this paper, we have considered a simple detective 

stor y wit h a  vie w t o analysin g som e o f  th e inferenti« d 
mechanism s neede d t o understem d it .  I n particular , 
we hav e highlighte d th e nee d fo r  th e reade r  t o reaso n 

withi n a  numbe r  o f  imagine d cognitiv e predicaments . 

Althoug h ou r  analysi s contain s severed ,  logicall y in -
dependen t  suggestion s fo r  ho w t o tackl e som e o f  th e 
differen t  problem s tha t  axise ,  on e guidin g principl e 
underlie s ou r  approach :  th e re-us e thesis .  Accordin g 

t o th e re-us e thesis ,  certai n inferentia l  mechanism s 
whose primar y functio n ha s nothin g i n particula r  t o 

do wit h psychologica l  reasonin g ca n b e re-use d fo r 
psychologica l  reasonin g tasks .  W e describe d thre e ex -
amples :  (i )  inferentia l  mechanism s generall y can ,  i n 

favourabl e cases ,  b e re-use d i n 'pretend-mode '  t o rea -
son forward s abou t  th e psychologica l  stat e o f  anothe r 

person ;  (ii )  inferentia l  mechanism s fo r  projectin g th e 

consequence s o f  action s ca n b e re-use d t o hypothe -
siz e motive s o f  th e agent s wh o perfor m the m ( a vari -
atio n o n thi s proces s involve s divinin g th e reason s fo r 

lies) ;  an d (iii )  inferentia l  mechanism s controllin g th e 

branchin g o f  possibilitie s whe n projectin g th e conse -
quence s o f  action s i n incompletel y specifie d situation s 

can b e re-use d t o rais e importan t  question s abou t  th e 

belief s o f  agent s whos e action s ar e t o b e explained . 

For  presen t  purposes ,  w e interpre t  th e re-us e thesi s 

as a  suggestio n fo r  AI—tha t  is ,  a s a  suggestio n fo r 

how t o construc t  effectiv e compute r  reasonin g sys -

tems .  Al l  w e ca n clai m t o hav e establishe d i n th e 
wor k reporte d her e i s a  plausibl e cas e fo r  it s  efficacy . 

The proo f  o f  th e puddin g wil l  be ,  a s ever ,  i n th e eat -

ing . 
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