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P s y c h o l o g i c a l  S i m u l a t i o n a n d B e y o n c 
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Universit y o f  Manches te r , 

Manches ter ,  M 1 3 9 P L ,  U K 

ipratt@uk.ac.man.cs.ii x 

Abstrac t 

In this paper, we examine the suggestion that inferences about another person's 

stat e o f  min d ca n procee d b y simulation .  Accordin g t o tha t  suggestion ,  on e perform s 

suc h reasonin g b y imaginin g onesel f  i n tha t  person' s stat e o f  mind ,  an d observin g th e 

evolutio n o f  tha t  imagine d cognitiv e state .  However ,  thi s simulation-base d theor y o f 

psychologica l  inferenc e suffer s fro m a  numbe r  o f  limitations .  I n particular ,  whils t  on e 

can perhap s observ e th e probabl e effect s o f  a n give n cognitiv e stat e b y puttin g onesel f 

i n tha t  state ,  on e canno t  thu s observ e it s probabl e causes .  Th e purpos e o f  thi s pape r  i s 

t o propos e a  solutio n t o thi s problem ,  withi n th e spiri t  o f  th e simulation-base d theor y o f 

psychologica l  inference .  Accordin g t o th e indexin g thesis ,  certai n cognitiv e mechanism s 

require d fo r  non-psychologica l  inferenc e ca n b e re-use d fo r  hypothesisin g psychologica l 

causes .  Th e pape r  conclude s b y discussin g som e o f  th e possibl e implication s o f  th e 

indexin g thesis . 

1 Psychological inference 

Let us begin with an example. Suppose a company employee E is told by his colleague F to 

tak e som e coffe e t o a  certai n offic e wher e a  meetin g ha s bee n takin g place .  Suppos e furthe r 

tha t  E  know s tha t  th e meetin g ha s jus t  broke n up .  The n i f  E  i s minimall y intelligen t  an d 

co-operative ,  h e wil l  no t  blindl y obe y th e instruction ,  bu t  wil l  pas s hi s informatio n o n t o F . 

I n doin g so ,  E  ha s inferre d th e following :  (i )  tha t  F  want s coffe e t o b e take n t o th e office ; 

(ii )  tha t  F  want s thi s becaus e F  ha s th e goa l  o f  givin g th e peopl e i n th e meetin g coffee ;  an d 

(iii )  tha t  F  believe s (falsely )  tha t  th e peopl e a t  th e meetin g ar e stil l  i n th e office .  W e cal l 

inference s involvin g th e goals ,  plans ,  beliefs ,  etc .  o f  othe r  agent s psychologica l  inferences . 

I n thi s paper ,  w e examin e th e suggestio n tha t  psychologica l  inferenc e ca n procee d b y 

simulation .  Accordin g t o tha t  suggestion ,  on e reason s abou t  th e stat e o f  min d o f  anothe r 

•Thi s wor k i s supporte d i n par t  b y th e Join t  Councils '  Researc h Initiativ e i n Cognitiv e Science .  M R C 
gran t  numbe r  SPG8920254 . 
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perso n b y imaginin g onesel f  i n tha t  person' s situation ,  an d observin g th e evolutio n o f  one' s 

imagine d cognitiv e state .  However ,  thi s simulation-base d theor y o f  psychologica l  inferenc e 

suffer s fro m a  numbe r  o f  problems .  Th e purpos e o f  thi s pape r  i s t o examin e on e o f  thos e 

problems ,  an d t o sugges t  a  solutio n withi n th e spiri t  o f  th e origina l  theory . 

2 Background 

Within artificial intelligence, research into psychological inference has fallen into two main 

treiditions .  Th e first ,  arisin g fro m th e wor k o f  th e Yal e schoo l  o n story-understandin g (e.g . 

Wilensky[14] )  focuse s primaril y o n plan-attribution .  O n thi s approach ,  inferrin g th e pla n 

behin d a n agent' s auction s involve s th e repeate d applicatio n o f  specia l  rule s (sometime s calle d 

'revers e plannin g rules' )  whic h allo w th e syste m t o pas s fro m thos e action s t o th e goal s tha t 

the y facilitat e o r  achieve .  Recen t  wor k i n thi s traditio n include s tha t  o f  Allen[l ]  an d Litma n 

and Allen[10 ]  o n plan-attributio n i n huma n dialogue . 

The secon d traiditio n o f  psychologica l  inferenc e withi n artificia l  intelligenc e use s epis -

temi c logic s t o reaso n abou t  belie f  an d knowledge ,  whils t  tendin g t o neglec t  goals ,  plans , 

intentions ,  etc .  (se e Konolige[9 ]  fo r  a  survey) .  Thes e epistemi c logic s themselve s fal l  int o 

tw o distinc t  classes ,  correspondin g t o tw o competin g philosophica l  account s o f  belie f  an d 

knowledge .  Propositiona l  logics ,  followin g th e wor k o f  Hintikka[7] ,  tak e th e object s o f  be -

lie f  t o b e propositions—equivalently ,  set s o f  possibl e worlds .  I n thu s characterisin g belie f 

as a  relatio n betwee n a  believe r  an d a  se t  o f  possibl e worlds ,  i t  i s  natura l  fo r  suc h logic s 

t o idealis e th e rationalit y o f  agent s b y takin g belie f  t o b e bot h consisten t  an d close d unde r 

logica l  consequence^ .  Th e secon d clas s o f  epistemi c logics ,  th e sententia l  logics ,  tak e th e 

object s o f  belief s t o b e sentence-lik e entities ,  sentences ,  a s i t  were ,  i n th e agent' s languag e 

of  thought .  Sententia l  logic s appea r  t o b e mor e promisin g fo r  modellin g sub-rationa l  agents , 

i n particular ,  agent s whos e belief s ma y b e inconsisten t  o r  no t  logicall y closed .  Include d i n 

th e categor y o f  sententialis t  logics ,  an d o f  particula r  relevanc e t o thi s paper ,  i s  th e wor k o f 

Haas(6] ,  who ,  followin g Creary[4] ,  take s psychologica l  inferenc e t o procee d b y simulation . 

3 The simulation thesis 

The simulation-based theory of psychological inference adopts the thesis that psychological 

inferenc e i s sometime s a  matte r  o f  simulatio n (hereinafter ,  th e simulatio n thesis) .  Th e ide a 

can b e illustrate d wit h a n exampl e take n fro m chess .  I n decidin g o n a  mov e i n a  ches s game , 

I  mus t  reaso n abou t  whic h threat s wil l  b e obviou s an d whic h difficul t  t o se e unti l  i t  i s  to o 

late .  Accordin g t o th e simulatio n thesis ,  t o decid e whethe r  a  give n threa t  wil l  b e obviou s 

^Some epistemi c logician s hav e worke d o n overcomin g thes e idealisation s (see ,  fo r  exampl e Levesque[ll ] 

and Fagi n an d Halpern[5]) .  Othe r  researchers ,  however—particularl y withi n th e philosophica l  c o m m u n i t y — 
regar d consistenc y an d closur e a s desirabl e propertie s fo r  an y reconstructio n o f  th e notion s o f  belie f  an d 

knowledge ,  no t  a s mer e idealisation s whos e sol e purpos e i s t o rende r  epistemi c logic s simpl e an d perspicuous . 

See,  fo r  example ,  Stalnaker[13] . 
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t o m y opponent ,  I  imagin e mysel f  i n hi s position ,  an d observ e ho w easil y I  can ,  withi n tha t 

imagine d cognitiv e predicament ,  discove r  th e threa t  fo r  myself .  Tha t  is ,  I  imagin e mysel f 

knowin g wha t  m y opponen t  know s (th e position s o f  th e piece s o n th e board ,  bu t  no t  th e 

othe r  player' s immediat e plans) ,  an d desirin g wha t  m y opponen t  desire s (tha t  h e shoul d 

win) ,  an d I  simulat e th e processe s tha t  m a y b e presume d t o b e occurrin g i n hi s mind . 

Notic e tha t  th e fac t  tha t  I  actuall y kno w th e purpos e o f  m y ches s gambi t  i s  nothin g t o th e 

point .  I n imaginin g mysel f  i n m y opponent' s position ,  I  temporaril y  suspen d thi s knowledge , 

workin g onl y fro m wha t  I  thin k m y opponen t  knows .  I n doin g so ,  I  automaticall y simulat e th e 

time -  an d space-constraint s unde r  whic h m y opponen t  i s labouring ,  fo r  th e simpl e reeiso n 

that ,  i n performin g th e simulation ,  /  a m labourin g unde r  simila r  constraints .  Thus ,  th e 

simulation-base d theor y o f  psychologica l  inferenc e pride s itsel f  o n th e natura l  wa y i n whic h 

i t  yield s conclusion s abou t  agent s whos e reasonin g power s ar e sub-optimal :  prediction s o f 

sub-optimalit y du e t o limitation s o f  time ,  spac e an d knowledg e aris e naturall y fro m th e fac t 

tha t  whoeve r  i s doin g th e predictio n wil l  b e labourin g unde r  suc h constraint s himself . 

I  sugges t  tha t  psychologica l  reasonin g b y psychologica l  simulatio n occur s ofte n i n every -

day situations .  W h y migh t  I  worr y tha t  m y frien d m a y doub t  tha t  I  lik e him ? Becaus e I 

have ,  \inavoidably ,  misse d severa l  recen t  appointment s wit h him ,  uttere d comment s which , 

on reflection ,  migh t  hav e bee n misinterpreted ,  an d s o forth .  I  kno w tha t  th e comment s migh t 

hav e bee n misinterprete d becaiis e I  ca n imagin e hearin g the m (an d ca n imagin e havin g th e 

particula r  concern s an d interest s wit h whic h I  kno w m y frien d t o b e currentl y preoccupied) , 

whereupo n th e offense-givin g interpretations ,  whic h ha d no t  occurre d t o m e before ,  no w be -

come obvious .  I  kno w tha t  thes e interpretations ,  togethe r  wit h th e misse d appointment s an d 

so forth ,  migh t  caus e m y frien d t o doub t  m y loyalt y because ,  a s I  imagin e havin g experience d 

th e thing s I  believ e hi m t o hav e experienced ,  tha t  though t  occur s t o me . 

Again ,  th e fac t  tha t  I  actuall y kno w tha t  I  stil l  lik e m y friend ,  o r  tha t  I  ca n devis e a  cleve r 

argumen t  whic h woul d convinc e m y frien d tha t  hi s doubt s ar e unjustified ,  ar e nothin g t o th e 

point .  I t  i s  enoug h that ,  i n contemplatin g th e situatio n fro m m y friend' s poin t  o f  view ,  I 

ca n experienc e comin g t o a  particula r  conclusion .  T o repeat :  th e simulation-baise d theor y o f 

psychologica l  inferenc e pride s itsel f  o n th e natura l  wa y i n whic h i t  yield s conclusion s abou t 

agent s whos e reasonin g power s ar e sub-optimal . 

I n reasonin g abou t  anothe r  person' s reasonin g b y imaginin g onesel f  i n tha t  person' s 

position ,  on e i s exploitin g th e fac t  that ,  i n one' s ow n brain ,  on e ha s a n analogu e mode l  o f 

anothe r  person' s brain :  th e abilit y  t o imagin e onesel f  i n alternativ e cognitiv e predicament s 

i s th e mean s b y whic h on e ca n compensat e fo r  th e difference s betwee n one' s ow n thinkin g 

and tha t  o f  th e agen t  on e i s simulating .  Notic e that ,  i n usin g psychologica l  simulatio n t o 

predic t  tha t  anothe r  perso n migh t  wel l  fai l  t o se e a  threa t  i n chess ,  o r  fai l  t o mak e a n 

inference ,  o r  otherwis e engag e i n som e seductiv e bu t  erroneou s piec e o f  thinking ,  on e nee d 

not  hav e an y sor t  o f  theor y o f  ho w tha t  perso n thinks .  Suc h knowledg e i s unnecessar y 

becaus e psychologica l  inferenc e ca n simpl y trad e o n th e fac t  tha t  on e person' s cognitiv e 

mechanism s ar e reall y ver y muc h lik e another's .  Fo r  instance ,  whe n I  predic t  m y opponent' s 

likel y response s t o a  ches s gambit ,  I  us e man y o f  thos e cognitiv e mechanism s whic h enabl e 

me t o reaso n non-psychologicall y abou t  chess .  Whateve r  cognitiv e mechanism s tha t  allo w 
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me t o sca n a  boar d fo r  threat s an d opportunities ,  comput e th e value s o f  exchange s o f  piece s 

and s o forth ,  no w fin d alternativ e employment :  the y enabl e m e t o mak e inference s abou t 

how m y opponen t  wil l  o r  m a y thin k i n a  give n situation .  I  d o no t  nee d extr a axiom s o r  rule s 

whic h describ e ho w I  d o thes e things ,  o r  whic h tel l  m e ho w lon g I  wil l  tak e t o d o them :  suc h 

axiom s an d rule s woul d a t  bes t  amoun t  t o a  pointles s duplication . 

4 A problem with the simulation-based theory 

The simulation-bcised theory of psychological inference has a long history, going back at least 

t o Hobbes[8] .  Mor e recently ,  interes t  i n simulatio n wa s re-kindle d b y Kennet h Craik[3] ,  an d 

simila r  idea s hav e bee n discusse d i n a  variet y o f  context s i n artificia l  intelligence .  (Fo r  a 

survey ,  se e Pratt[12]. )  Althoug h simpl e i n outline ,  however ,  th e simulatio n thesi s quickl y 

lead s t o considerabl e difficultie s whic h mus t  b e addresse d i f  th e simulation-base d theor y i s 

t o b e developed . 

Her e i s on e suc h difficulty .  Th e ches s exampl e illustrate s how ,  i f  on e imagine s onesel f 

i n a  give n cognitiv e predicament ,  on e ca n observ e th e wa y i n whic h tha t  predicamen t  wil l 

evolve .  Bu t  whils t  on e ca n thu s observ e wha t  late r  state s a  give n cognitiv e predicamen t 

woul d normall y giv e ris e t o (i.e .  wha t  effect s i t  woul d normall y  have) ,  on e canno t  observ e 

what  earlie r  state s woul d normall y hav e give n ris e t o tha t  cognitiv e predicamen t  (i.e .  wha t 

cause s i t  woul d normall y  have) .  Ye t  man y o f  th e psychologica l  inference s w e wan t  t o perfor m 

involv e inferrin g no t  th e effect s o f  give n psychologica l  states ,  bu t  thei r  causes .  S o i t  i s  wit h 

th e exampl e o f  sectio n 1 :  whe n E  attribute s t o F  th e goa l  o f  givin g th e peopl e i n th e meetin g 

coffee ,  E  i s makin g a n inferenc e (t o us ,  a n obviou s inference )  abou t  wha t  earlie r  psychologica l 

stat e cause d F' s decisio n t o as k E  t o tak e th e coffe e t o th e office .  An d i t  i s  difficul t  t o se e 

how suc h a n inferenc e coul d procee d b y simulation :  b y definition ,  psychologica l  simulatio n 

can onl y ru n forwar d i n time . 

To b e sure ,  i f  on e ha s a  limite d numbe r  o f  specifi c  hypothese s abou t  th e psychologica l 

cause s o f  a n action ,  on e m a y tes t  thos e hypothese s b y simulation :  simpl y b y puttin g onesel f 

int o eac h o f  th e hypothesise d psychologica l  state s i n turn ,  an d seein g i f  th e result s ar e 

consisten t  wit h one' s curren t  vie w o f  th e agen t  on e i s simulating .  Bu t  simulatio n ca n b e o f 

no hel p i n generatin g a  suitabl y constraine d se t  o f  hypothese s i n th e first  place .  Th e inabilit y 

of  simulatio n t o generat e hypothese s abou t  th e cause s o f  psychologica l  state s constitute s 

a majo r  limitatio n o f  th e simulation-base d vie w o f  psychologica l  inference .  Apparently , 

somethin g mor e tha n psychologica l  simulatio n i s require d fo r  effectiv e psychologica l  inference . 

5 The indexing thesis 

I come now to examine a partial solution to the problem of generating hypotheses about the 

cause s o f  psychologica l  states ,  a  solutio n whic h I  tak e t o preserv e th e spiri t  o f  th e simulation -

base d theory .  Th e curren t  statu s o f  th e solutio n i s purel y tha t  o f  a  proposal .  However ,  i n 

th e nex t  section ,  I  explor e som e o f  it s  implication s wit h a  vie w t o it s empirica l  testability . 
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Th e basi c ide a ca n b e illustrate d b y comparin g th e followin g tw o inferentia l  tasks . 

(1) Imagine yourself in a room with some very high shelves and a large wooden 

chest ,  an d conside r  th e actio n o f  draggin g th e ches t  ove r  t o th e shelves .  I f  yo u 

no w as k wha t  potentiall y  usefu l  goa l  thi s actio n migh t  enabl e yo u t o achieve ,  th e 

ajiswe r  wil l  b e obvious :  tha t  o f  reachin g th e shelves . 

(2) Imagine yourself in the same room, but now suppose that someone tells you 

t o pu t  th e ches t  beneat h th e shelves .  I f  yo u no w as k yoursel f  wh y thi s perso n 

intend s tha t  th e ches t  shoul d b e place d there ,  th e answe r  wil l  agai n b e obvious : 

presumably ,  tha t  perso n want s t o b e abl e t o reac h th e shelves . 

Prima facie, inferences (1) and (2) are very different. In inference (1), one thinks up a viseful 

goal  give n a  conditio n (o r  give n a n actio n t o achiev e tha t  condition )  whic h make s i t  possibl e 

t o realis e tha t  goal ;  i n inferenc e (2) ,  b y contraist ,  on e hypothesize s th e cause ,  i n term s o f  a 

higher-leve l  gocil ,  o f  someone' s intentio n t o achiev e a  give n state .  Inferenc e (1 )  i s no t  a t  al l 

psychologica l  (ther e i s n o reasonin g abou t  anyone' s reeisoning) ;  inferenc e (2) ,  b y contraist ,  i s 

a centrall y abou t  th e psychologica l  caus e o f  a  psychologica l  state .  Le t  u s cal l  th e first  mod e 

of  reasoning ,  i n whic h th e proble m i s simpl y t o thin k o f  a  goa l  G  tha t  a  give n conditio n P 

enable s o r  facilitates ,  goal-activation ;  le t  u s cal l  th e secon d mod e o f  reasoning ,  i n whic h th e 

proble m i s t o hypothesis e a  possibl e goa l  G  a s a  caus e o f  a n agen t  S' s intentio n t o brin g 

abou t  P ,  goal-attribution .  Goal-activatio n ha s a  forward-chainin g character .  On e start s wit h 

some stat e P  an d think s u p a  goa l  tha t  P  wil l  hel p achieve .  Goal-attribution ,  b y contrast , 

i s  ofte n a  matter  o f  reasonin g abou t  5' s backward-chainin g inference .  On e suppose s S  t o 

hav e starte d wit h som e goa l  G  and ,  a s a  result ,  t o hav e adopte d som e pla n whic h involve s 

achievin g P ;  th e proble m is :  give n P ,  solv e fo r  G . 

But  i n spit e o f  thei r  differences ,  thes e tw o mode s o f  reasonin g hav e a  simila r  character . 

Th e cru x o f  th e similarit y i s  this :  i n bot h cases ,  th e reasone r  mus t  rel y o n som e cognitiv e 

mechanis m whereb y goal s ar e indexe d b y condition s o r  action s tha t  enabl e o r  facilitat e them . 

For  example ,  i n bot h inference s (1 )  an d (2 )  above ,  th e reasone r  mus t  b e abl e t o thin k u p 

th e goa l  o f  reachin g th e shelve s b y considerin g th e stat e o f  affair s i n whic h th e ches t  i s 

beneat h th e shelves .  Now ,  a  plausibl e thesi s i s that ,  fundamentally ,  th e sam e goal-indexin g 

mechanism s ar e use d i n goal-attributio n a s ar e use d i n correspondin g case s o f  goal-activation . 

I n particular ,  th e sam e indexin g mechanism s ar e use d i n inference s (1 )  an d (2 )  above .  Le t 

us cal l  thi s thesi s th e indexin g thesis . 

W h en on e i s face d wit h th e proble m o f  lookin g fo r  th e catis e o f  a n agent' s intentio n t o 

a<;hiev e som e stat e o f  affair s P ,  an d whe n on e i s considerin g th e possibilit y  tha t  tha t  intentio n 

m ay hav e arise n throug h a  proces s o f  backward-chainin g plannin g fro m som e goa l  G ,  then , 

i n seekin g possibl e candidate s fo r  G ,  on e perform s forward-chainin g reasonin g startin g fro m 

P,  lookin g fo r  sensibl e goal s tha t  P  migh t  hel p achieve .  Pu t  loosely ,  on e migh t  sa y that , 

accordin g t o th e indexin g thesis ,  th e cognitiv e mechanism s on e use s i n (non-psychological ) 

forward-chainin g inferenc e ge t  re-use d i n reasonin g abou t  th e backward-chainin g inferenc e 

of  othe r  agents .  Thoug h th e indexin g thesi s an d simulatio n thesi s ar e logicall y indepen -

dent  o f  eac h other ,  the y ar e nevertheles s i n muc h th e sam e spirit .  For ,  accordin g t o bot h 
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theses ,  cognitiv e mechanism s neede d anywa y fo r  wholl y non-psychologica l  inferenc e fin d al -

ternativ e employmen t  i n psychologica l  inference .  However ,  whils t  th e simulatio n thesi s i s 

abou t  ho w on e infer s th e probabl e (psychological )  effect s o f  a  give n psychologica l  state ,  th e 

indexin g thesi s i s abou t  ho w on e hypothesise s som e possibl e (psychological )  cause s o f  a  give n 

psychologica l  state .  Thus ,  th e indexin g thesi s complement s th e simulatio n thesis . 

6 Implications 

We can get some idea of the implications of the indexing thesis by considering the effect on 

goal-activatio n an d goal-attributio n o f  one' s knowledg e o f  whethe r  variou s condition s obtai n 

tha t  affec t  th e achievabiUt y o f  certai n goals .  Thes e implication s sugges t  tha t  th e indexin g 

thesi s i s empiricall y testable ,  a s I  shal l  explain . 

I t  i s  importan t  t o realis e that ,  i n goal-activation ,  a  ne w (o r  newl y perceived )  conditio n 

P ma y sugges t  a  goa l  G  eve n i f  G  i s no t  directl y attainabl e a s thing s stand .  Consider ,  fo r 

example ,  a  varian t  o f  inferenc e (1) ,  i n whic h th e shelve s ca n onl y b e reax;he d b y placin g a  stoo l 

on to p o f  th e chest .  I n tha t  Ceise ,  th e actio n o f  pushin g th e ches t  t o beneat h th e shelve s ma y 

stil l  sugges t  th e goa l  o f  reachin g th e shelves ,  eve n thoug h achievin g tha t  goa l  m a y requir e 

an extr a actio n (puttin g th e stoo l  o n to p o f  th e chest) .  Clearly ,  i f  goal-activatio n i s t o b e 

useful ,  a  situatio n P  (o r  a n actio n tha t  achieve s it )  mus t  sometime s sugges t  a  goa l  G  eve n 

i f  G  require s th e a<;hievin g o f  furthe r  precondition s whic h ar e no t  a s ye t  satisfied .  (Indeed , 

suc h precondition s m a y tur n ou t  t o b e unsatisfiable. )  O n th e othe r  hand ,  ou r  knowledg e 

of  wha t  condition s obtai n mus t  constrai n th e th e proces s o f  goal-activatio n t o som e extent : 

otherwis e ther e i s n o limi t  t o th e hopeles s goal s tha t  an y conditio n P  migh t  suggest .  Ideally , 

th e les s likel y G  i s t o b e achievabl e give n P ,  th e les s likel y a  reasone r  shoul d b e t o thin k o f 

G whe n h e consider s wha t  goal s P  migh t  facilitate .  Thus ,  i n goal-activation ,  th e indexin g 

of  a  goa l  G  b y a  preconditio n P  shoul d b e sensitiv e t o one' s belief s concernin g th e variou s 

othe r  precondition s o f  G^ . 

Now,  th e indexin g thesi s state s tha t  th e sam e goal-indexin g mechanism s underl y bot h 

goal-activatio n an d goal-attribution .  Bu t  w e jus t  argue d that ,  i n goal-activation ,  th e indexin g 

of  a  goa l  G  b y a  preconditio n P  shoul d b e sensitiv e t o one' s belief s concernin g th e variou s 

othe r  precondition s o f  G .  I f  so ,  then ,  w e shoul d expec t  tha t  i n godiX-attribution ^  th e indexin g 

of  a  goa l  G  b y a  preconditio n P  wil l  b e similarl y sensitiv e t o one' s belief s concernin g th e 

variou s othe r  precondition s o f  G . 

The questio n arise s a s t o whethe r  thi s consequenc e o f  th e indexin g thesi s desirable .  Now , 

i n man y goal-attributio n task s (e.g. ,  th e exampl e o f  sectio n 1) ,  on e mus t  b e prepare d t o 

attribut e t o a n agen t  a  goa l  G  whic h onl y make s sens e o n th e suppositio n tha t  tha t  agen t  ha s 

a fals e belie f  abou t  som e preconditio n fo r  achievin g G .  Indeed ,  suc h case s o f  goal-attributio n 

ar e ofte n essentia l  fo r  detectin g thes e fals e beliefs .  Bu t  then ,  on e need s a  mechanis m fo r 

thinkin g u p a  goa l  G  give n a  preconditio n P ,  eve n if ,  accordin g t o one' s ov m knowledge . 

F̂or  brevity' s sak e I  spea k o f  th e precondition s o f  goa l  G  rathe r  tha n th e precondition s o f  action s whic h 
mil  achiev e goa l  G . 
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goal  G  ha s som e unsatisfie d (o r  eve n unsatisfiable )  preconditions .  O n th e othe r  hand ,  on e 

shoul d no t  b e prepare d t o attribut e an y collectio n o f  fals e belief s t o th e agent :  fo r  the n 

ther e i s n o limi t  t o th e hopeles s goal s on e ca n consistentl y attribut e t o him .  Thus ,  effectiv e 

goal-attributio n demand s tha t  on e us e a  goal-indexin g mechanis m whic h i s sensitiv e i n som e 

way t o one' s belief s abou t  th e satisfiabilit y  o f  th e variou s precondition s o f  th e relevan t  goals . 

Yet  th e suggestio n containe d i n th e indexin g thesi s tha t  th e sam e goal-indexin g mecha -

nism s ar e responsibl e fo r  bot h one' s abilit y  t o perfor m sensibl e goal-attributio n i n th e fac e 

of  fals e belief s o n th e par t  o f  th e agen t  on e i s reasonin g about ,  an d one' s abilit y  t o perfor m 

sensibl e goal-activatio n i n th e fac e o f  unrealise d pre-condition s fo r  th e goal s tha t  on e sug -

gests .  Th e questio n no w arise s a s t o whethe r  goa l  attributio n an d goa l  activatio n reall y d o 

cal l  fo r  exactl y th e sam e patter n o f  sensitivit y t o unrealise d preconditions .  Or ,  i s  i t  rathe r 

th e cas e tha t  th e optima l  goal-indexin g strateg y fo r  goal-activatio n i s differen t  fro m tha t  fo r 

goal-attribution ? An d if—a s indee d seem s likely—goa l  activatio n an d goa l  attributio n woul d 

ideall y requir e differen t  indexin g mechanisms ,  i s i t  feasibl e t o construc t  a  compromis e be -

twee n th e two :  somethin g tha t  serve s adequately ,  i f  no t  optimally ,  fo r  bot h tasks ? An d i f  so , 

i s  tha t  wha t  peopl e actuall y do ? Tha t  is :  d o huma n subject s exhibi t  th e correspondin g pat -

tern s o f  sensitivit y t o unrealise d precondition s i n bot h goal-activatio n an d goal-attributio n 

tha t  th e indexin g thesi s predicts ? 

As remarke d above ,  th e statu s o f  th e indexin g thesi s is ,  a t  present ,  tha t  o f  a  suggestio n 

fo r  extendin g th e simulatio n base d theor y o f  psychologica l  inference .  W h a t  i s required ,  i f 

thi s suggestio n i s t o b e fleshed  ou t  an d evaluate d a s a  psychologica l  hypothesis ,  i s  a  detaile d 

investigatio n o f  th e foregoin g questions .  Th e purpos e o f  thi s pape r  ha s merel y bee n t o poin t 

th e w â y t o thes e investigations . 

7 Summary 

My point of departure in this paper was the simulation-based theory of psychological infer-

ence .  Accordin g t o tha t  theory ,  on e ca n reaso n abou t  a n agent' s stat e o f  min d b y imaginin g 

onesel f  i n tha t  agent' s cognitiv e predicamen t  an d simulatin g hi s though t  processes .  Th e 

simulatio n thesi s embodie s th e attractiv e ide a tha t  th e sam e cognitiv e mechanism s tha t  th e 

reasone r  use s fo r  ordinar y (non-psychological )  inferenc e ge t  re-use d i n psychologica l  infer -

ence .  Thus ,  a  reasone r  doe s no t  nee d a  theor y o f  ho w psychologica l  state s interact ;  h e ca n 

simpl y trad e o n th e presume d similarit y betwee n himsel f  an d th e agen t  h e i s simulating . 

However ,  th e simulatio n thesi s suffer s fro m a  numbe r  o f  limitations ,  amon g them ,  th e 

proble m tha t  simulatio n canno t  generat e hypothese s a s t o th e cause s o f  a  give n psychologica l 

state .  Th e purpos e o f  thi s pape r  i s t o propos e th e indexin g thesi s a s a  possible ,  partia l  solu -

tio n t o thi s problem .  Accordin g t o th e indexin g thesis ,  hypothese s abou t  th e psychologica l 

cause s o f  anothe r  agent' s presen t  action s ca n sometime s b e generate d wit h th e ai d o f  cog -

nitiv e mechanism s whic h ar e require d fo r  non-psychologica l  goal-activatio n tasks .  Althoug h 

logicall y independen t  o f  th e simulation-thesis ,  th e indexin g thesi s als o embodie s th e attrac -

tiv e ide a tha t  certai n cognitiv e mechanism s tha t  th e reasone r  use s fo r  non-psychologica l 

inferenc e (goal-activation )  ge t  re-use d fo r  psychologica l  inferenc e (goal-attribution) .  Th e 
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cognitiv e mechanism s i n questio n ar e mechanism s fo r  indexin g goal s b y condition s o r  action s 

tha t  wil l  achiev e o r  hel p achiev e thos e goals .  W e conclude d b y outlinin g som e implication s 

of  th e indexin g thesiŝ . 
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