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H OT COGNIT ION : 

MECHANISMS FOR MOTIVATED INFERENCE 

Paul Thagard and Ziva Kunda, 

Psycholog y Department , 

Princeto n University , 

Princeton .  N J 08544 . 

Keywords :  motivation ,  inference ,  computation ,  generalization . 

Abstrac t 

We presen t  a n implemente d computationa l  theor y o f  motivate d inferenc e intende d t o accoun t  fo r  a  variet y 

of  experimenta l  results .  Peopl e m a k e motivate d inference s w h e n thei r  conclusion s ar e biase d b y thei r  genera l 

motive s o t  goals .  O u r  theor y postulate s fou r  element s t o accoun t  fo r  suc h biasing .  (1 )  A  representatio n o f  th e 

self ,  includin g attribute s an d motives .  (2 )  A  mechanis m fo r  evaluatin g th e relevanc e o f  a  potentia l  conclusio n t o 

th e motive s o f  th e self .  (3 )  Mechanism s fo r  motivate d m e m o r y searc h t o retriev e desire d conception s o f  th e sel f 

and evidenc e supportin g desire d conclusions .  (4 )  Inferenc e rule s wit h parameter s tha t  ca n b e adjuste d t o 

encourag e desire d inference s an d imped e undesire d ones . 

1. INTRODUCTION 

Pasca l  (1966 )  sai d tha t  th e hear t  ha s it s reason s tha t  reaso n doe s no t  know .  Bu t  relativel y littl e attentio n i n 

cognitiv e scienc e ha s bee n pai d t o "hot "  cognitio n involvin g motivatio n an d affect ,  a s oppose d t o "cold "  cognitio n 

involvin g proble m solving ,  learning ,  an d s o on .  Phenomen a o f  motivate d inferenc e hav e bee n discusse d b y philo -

sopher s suc h a s Fingarett e (1969 )  an d Haigh t  (1980) ,  an d hav e bee n investigate d experimentall y b y socia l 

psychologist s (fo r  review s se e Greenwald ,  1980 ;  Wicklun d &  Brehm ,  1976) .  Bu t  asid e firom  th e path-breakin g 

stud y b y Abelso n (1963) ,  ther e ha s bee n littl e investigatio n o f  h o w motivate d inferenc e take s place ,  o f  th e 

mechanism s b y whic h motivation s o f  th e sel f  influenc e th e conclusion s tha t  i t  reache s (cf .  Hastie ,  1983 ;  Sorrentin o 

&Higgins ,  1986) . 

Her e w e propos e a  computationa l  mode l  o f  motivate d inferenc e tha t  account s fO T a  variet y o f  phenomen a 

tha t  hav e bee n investigate d empirically .  O u r  accoun t  build s o n th e P I  mode l  o f  col d cognitio n develope d b y Tha -

gar d an d Holyoa k (1985 ;  Holland ,  Holyoak ,  Nisbett ,  an d Thagard ,  1986) .  P I  i s a  computationa l  mode l  o f  proble m 

solvin g an d learning .  W e wil l  describ e a n extensio n o f  PI ,  Motiv-PI ,  i n whic h inference s suc h a s generalizatio n 

ca n b e biase d b y th e motivation s o f  th e system . 

2. ELEMENTS OF A THEORY OF MOTIVATED INFERENCE 

2.1. Kinds of Motivated Inference. 

Our  mode l  i s designe d t o provid e a n integrate d accoun t  o f  severa l  kind s o f  motivate d inference . 

(a )  Motivate d change s o f  self-conceptions .  H o w peopl e se e themselve s m a y b e influence d b y h o w the y 

woul d lik e t o se e themselves .  Thu s peopl e le d t o believ e tha t  extraversio n i s predictiv e o f  academi c succes s c o m e 

t o vie w themselve s a s mor e extravme d (Kund a &  Santioso ,  1986) . 

(b )  Motivate d change s o f  theorie s abou t  th e world .  Peopl e ten d t o generat e thos e theOTie s abou t  th e causa l 

determinant s o f  event s dia t  ar e mos t  likel y t o suppor t  thei r  goals .  Thu s peopl e ten d t o believ e tha t  thei r  o w n attri -

bute s ar e mor e predictiv e o f  happ y marriag e tha n ar e otho -  people' s attribute s (Kunda ,  1987) .  Thi s allow s the m t o 

"PI" i> short for "processes of induction" and is pronounced "pie". 
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maintai n th e belie f  tha t  the y wil l  achiev e a  happ y marriage . 

Our  mode l  view s bot h thes e phenomen a a s resultin g fro m selectiv e memor y searc h amon g th e wid e arra y o f 

relevan t  beliefs .  Thu s motivatio n help s t o determin e whic h self-conception s wil l  b e accesse d an d whic h belief s 

an d wha t  evidenc e pertainin g t o causa l  theorie s wil l  b e accessed . 

(c )  Motivate d change s o f  ir̂ erentia l  rules .  Motivatio n affect s th e evaluatio n o f  evidence ,  s o tha t  individual s 

threatene d b y som e evidenc e ar e les s likel y t o believ e it .  Thu s w o m e n w h o ar e heav y coffe e drinker s wer e foun d 

10 b e particularl y reluctan t  t o believ e tha t  caffein e cause s diseas e (Kunda ,  1987) .  Thi s reluctanc e m a y hav e bee n 

du e t o th e ̂ plicatio n o f  particularl y stringen t  inferentia l  rule s t o th e evaluatio n o f  th e evidence ,  althoug h t o dat e 

ther e i s n o direc t  suppor t  fo r  thi s notion .  Ou r  mode l  assume s tha t  motivatio n affect s people' s willingnes s t o gen -

eraliz e b y influencin g th e threshol d require d fo r  generalization .  Thu s large r  sample s m a y b e require d t o suppor t 

generalization s tha t  clas h wit h one' s goals . 

(d )  Motivate d change s o f  goals .  Ther e i s som e evidenc e tha t  whe n peopl e realiz e tha t  the y ar e unlikel y t o 

obtai n thei r  goals ,  the y diminis h th e importanc e o f  thes e goal s t o th e self .  Thu s whe n individual s ar e outper -

fcMine d b y other s o n a  give n task ,  the y c o m e t o conside r  tha t  tas k a s les s importan t  t o thei r  view s o f  themselve s 

(Tesse r  &  Campbell ,  1983) .  Thi s allow s the m t o maintai n positiv e self-evaluation . 

Thu s motivatio n m a y affec t  inferenc e b y guidin g th e searc h amon g a  wid e arra y o f  potentiall y  relevan t 

belief s abou t  th e world ,  othe r  people ,  an d th e self ,  an d b y guidin g th e applicatio n o f  inferentia l  rules . 

IJ.. Mechanisms. 

We postulat e fou r  element s t o describ e th e mechanism s underiyin g suc h motivate d inferences : 

1.  A  representatio n o f  th e self .  Thi s shoul d includ e motive s o f  th e sel f  suc h a s stayin g health y an d attribute s 

of  th e sel f  suc h a s drinkin g coffee . 

2.  A  mechanis m fo r  evaluatin g th e relevanc e o f  a  potentia l  conclusio n t o th e motive s o f  th e self .  Thi s wil l 

b e a n inferenc e engin e lo r  tracin g ou t  th e consequence s o f  a  potentia l  conclusio n an d determinin g whethe r  thes e 

hav e an y impac t  o n th e motive s o f  th e self . 

3.  Mechanism s fo r  motivate d memor y search. .  W e hypothesiz e tha t  motivatio n affect s h o w peopl e retriev e 

memorie s an d m a k e inference s abou t  thei r  o w n characteristic s an d goal s an d abou t  evidenc e fo r  an d agains t 

potentia l  inductiv e conclusions . 

4.  Mechanism s fo r  adjustin g th e parameter s o f  inferenc e rules .  Thes e wil l  distor t  th e norma l  inferenc e 

rule s t o ensur e tha t  inference s favorabl e t o th e sel f  ar e mor e likel y t o b e mad e an d tha t  unfavorabl e inference s ar e 

les s likel y t o b e made . 

Th e interaction s o f  thes e element s i s depicte d i n figure  1 .  T o begin ,  inferenc e o f  a  potentia l  conclusio n tha t 

woul d resul t  from  th e applicatio n o f  som e inferenc e rul e i s triggered .  Th e ke y questio n is :  doe s th e inferenc e rul e 

licens e th e conclusion ? I n motivate d inferenc e thi s i s no t  simpl y a  matte r  o f  seein g whethe r  th e availabl e evidenc e 

an d th e inf^enc e rul e warran t  th e conclusion ,  becaus e bot h th e activatio n o f  evidenc e an d th e parameter s o f  th e 

rul e m a y b e influence d b y motivation .  Firs t  th e potentia l  relevanc e o f  th e conclusio n t o th e sel f  i s checked .  I f  th e 

conclusio n i s irrelevan t  t o th e self ,  motivatio n play s n o rol e i n inferenc e an d th e standar d col d inferenc e rul e i s 

^plied .  Bu t  i f  th e conclusio n ha s positiv e consequence s fo r  th e motivation s o f  th e self ,  the n applicatio n o f  th e 

inferenc e rul e i s enhance d t o m a k e i t  mor e likel y tha t  th e inferenc e get s made .  Motivate d m e m o y searc h 

encourage s th e retrieva l  o f  informatio n tha t  wil l  suppor t  th e conclusion ,  an d evidenc e threshold s fo r  applyin g th e 

inferenc e rul e ar e lowered .  If ,  o n th e othe r  hand ,  th e potentia l  conclusio n ha s negativ e consequence s fo r  th e 

motivation s o f  th e self ,  the n ̂ plicatio n o f  th e rul e wil l  b e impeded .  Sometimes ,  however ,  evidenc e wil l  b e s o 

overwhelmin g tha t  inferenc e wil l  g o throug h anyway ,  whic h prompt s re-evaluatio n o f  th e importanc e t o th e sel f  o f 

th e implicate d goals . 

3. A COMPUTATIONAL MODEL 

Th e element s jus t  describe d provid e onl y a  sketc h o f  a  theor y o f  motivate d inference .  W e nee d t o kno w a 

lo t  mor e abou t  th e structure s an d processe s postulate d i n Figur e 1 .  Th e bes t  mean s currentl y availabl e fa t  specify -

in g suc h structure s an d irocesse s i s t o develo p a  detaile d compute r  progra m tha t  ha s dat a structure s correspondin g 

t o th e representations  postulate d an d procedure s correspondin g t o th e processe s postulated .  Fo t  a  theor y o f 

motivate d inference ,  w e nee d a n accoun t  o f  th e sel f  an d o f  th e mechanism s o f  relevanc e evaluation ,  memor y 
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Figur e 1 :  Genera l  mode l  o f  motivate d inference . 
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search ,  an d distorte d applicatio n o f  inferenc e rules . 

We n o w propos e a  computationa l  mode l  tha t  build s o n th e P I  mode l  o f  proble m solvin g an d learning ,  a 

mor e detaile d descriptio n o f  whic h ca n b e foun d elsewher e (Holland ,  Holyoak ,  Nisbett ,  an d Thagard ,  ch .  4) .  I n PI , 

proble m solvin g i s a  [ntxes s o f  firing  o f  rule s an d spreadin g activatio n o f  concepts .  Durin g proble m solving ,  th e 

curren t  stat e o f  activatio n trigger s variou s kind s o f  inductiv e inference ,  includin g generalization ,  abductio n (infer -

enc e t o explanator y hypotheses) ,  an d concep t  formation . 

3.1. The Self. 

T o expan d P I  int o Motiv-PI ,  ou r  mode l  o f  motivate d inference ,  w e adde d a  representatio n o f  th e sel f  t o Pi' s 

set  o f  knowledg e structure s whic h currentl y include s productio n rules ,  concept s (schemas) ,  an d message s (facts , 

propositions) .  Representatio n o f  th e sel f  ha s tw o crucia l  components :  motive s an d attributes .  Th e attribute s o f  a 

sel f  ca n includ e prq)ertie s suc h a s bein g a  coffe e drinker ,  a  student ,  o r  a  female .  It s motive s ar e it s highes t  leve l 

goals ,  suc h a s bein g health y an d happy .  Figur e 2  contain s a  simplifie d depictio n o f  a  sel f  use d i n Motiv-PI' s simu -

lations .  Th e activatio n o f  motive s an d attribute s i s variable ,  t o allo w difference s i n th e degre e t o whic h the y 

matte r  t o th e sel f  a t  differen t  times .  Fo r  example ,  you r  motiv e t o ea t  m a y b e mor e activ e a t  on e tim e tha n a t 

anothe r  w h e n yo u hav e jus t  eaten ,  an d you r  vie w o f  yoursel f  a s extraverte d migh t  b e mor e activ e whe n yo u ar e a t 

a part y tha n whe n yo u ar e alon e a t  you r  desk .  Independen t  o f  activation ,  w e postulat e tha t  motive s hav e differen t 

priorities ,  s o tha t  reflectio n woul d tel l  yo u tha t  bein g health y i s mor e importan t  t o yo u tha n bein g successful ,  eve n 

i f  a t  a  particula r  m o m e n t  yo u ar e overworkin g yoursel f  t o accomplis h som e career-relate d goal . 

Self :  Sandr a 

Attributes: Motives: 

Drinks_coffee :  Healthy : 

Importance :  0. 6 Priority :  0. 9 

Activation :  0. 4 Activation :  0. 4 

Female :  Rich : 

Importance :  0. 5 Priority :  0. 7 

Activation :  0. 6 Activation :  0. 8 

Student :  Happy : 

Importance :  0. 1 Priority :  0. 9 

Activation :  0. 6 Activation :  O. S 

Smokes:  Successful_career : 

Importance :  0. 7 Priority :  0. 6 

Activation :  0. 4 Activation :  0. 7 

Had_non_working_mothe n 
Importance :  0. 1 

Activation :  0. 4 

Had_close_fathCT : 

Importance :  0. 1 

Activation :  0. 6 

Figure 2: A sample self. 

Inductio n i n Motiv-P I  i s  triggere d jus t  a s i n PI ,  b y th e curren t  stat e o f  activatio n o f  th e problem-solvin g sys -

tem .  Fo r  example ,  th e attemp t  t o generaliz e tha t  al l  A  ar e B  wil l  b e triggere d b y havin g th e concept s o f  A  an d B 

simultaneousl y activ e a s wel l  a s th e informatio n tha t  somethin g i s bot h A  an d B .  Providin g example s o f  peopl e 

w ho drin k coffe e an d the n develo p fibrocystic  diseas e woul d b e sufficien t  t o trigge r  th e inferenc e tha t  coffe e 

drinker s ge t  th e disease . 
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3^ .  Determinin g Relevanc e o f  a  Conclusion . 

Th e secon d elemen t  o f  th e theor y o f  motivate d inferenc e mentione d i n th e las t  sectio n i s a  mean s o f  deter -

minin g th e relevanc e o f  a  potentia l  conclusio n t o th e selT s motives .  Motiv-P I  doe s thi s b y usin g th e proble m solv -

in g apparatu s alread y presen t  i n PI .  Determinin g relevanc e i s a  specia l  cas e o f  proble m solving ,  wher e th e startin g 

condition s o f  th e proble m consis t  o f  description s o f  th e attribute s o f  th e sel f  alon g wit h th e potentia l  conclusion , 

and th e goal s o f  th e conclusio n ar e th e motive s o f  th e self .  Namal ly ,  th e poin t  o f  attemptin g t o solv e a  proble m i s 

t o accomplis h al l  th e goal s o f  th e iMX)blem ,  bu t  fo r  determinin g relevanc e o f  a  conclusio n w e wan t  onl y t o k n o w 

whic h goals ,  i.e .  whic h motives ,  hav e bee n accomplished .  Fo r  example ,  t o determin e th e relevanc e o f  th e poten -

tia l  conclusio n tha t  Sandr a ha s fibrocystic  diseas e t o th e sel f  Sandra ,  w e se t  u p a  n e w proble m whos e startin g con -

dition s includ e th e hypothetica l  propositio n tha t  sh e ha s th e diseas e an d whos e goal s ar e he r  motives : 

Problem: 

Start :  (has_fibrocystic_diseas e (Sandra )  projected_true ) 

.. .  plu s othe r  attribute s o f  Sandra . 

Goals :  (is_health y (Sandra )  true ) 

(is_h^p y (Sandra )  true ) 

.. .  plu s othe r  motive s o f  Sandra . 

Solving the problem consists of seeing whether any of Sandra's motives could be affected by the hypotheti-

cal  star t  I n th e cas e above ,  th e conclusio n tha t  Sandr a ha d fibrocystic  diseas e woul d lea d t o th e consequenc e tha t 

she i s no t  healthy ,  indicatin g a  negativ e evaluatio n o f  th e conclusion .  Figur e 3  provide s a n ov«v ie w o f  thi s pro -

cess .  I n man y cases ,  a  chai n o f  deduction s wil l  b e necessar y t o calculat e relevance .  Fo r  example ,  t o asses s th e 

motivationa l  relevanc e o f  doin g wel l  i n graduat e school ,  Motiv-P I  infer s tha t  doin g wel l  i n graduat e schoo l  wi U 

lea d t o a  goo d first  job ,  an d gettin g a  goo d first  jo b wil l  hel p t o lea d t o a  successfu l  career ,  s o tha t  doin g wel l  i n 

graduat e schoo l  i s  positivel y relevan t  t o havin g a  successfu l  career .  Anothe r  evaluation ,  thi s tim e o f  havin g a 

stabl e marriage ,  i s base d o n inference s tha t  a  stabl e marriag e lead s on e t o fee l  mor e secur e an d therefor e t o b e 

hî pier .  Thu s evaluatin g th e relevanc e o f  a  possibl e conclusio n depend s o n bein g abl e t o trac e ou t  it s conse -

quences .  W e vie w i t  a s a n advantag e o f  ou r  mode l  tha t  n o specia l  mechanis m i s postulate d fo r  doin g this ,  sinc e 

th e norma l  proces s o f  proble m solvin g i s used .  Jus t  a s P I  solve s problem s b y simulatin g th e effect s o f  possibl e 

actions ,  Motiv-P I  determine s relevanc e t o th e sel f  b y usin g informatio n store d i n concept s an d rule s t o infe r  th e 

consequence s fo r  th e sel f  a  potentia l  conclusion .  Th e proble m solve r  note s wha t  motive s ar e accomplishe d b y a 

potentia l  conclusion ,  yieldin g a  numerica l  tota l  tha t  take s int o accoun t  bot h th e priorit y o f  th e differen t  goal s 

accomplishe d an d thei r  degre e o f  activation . 

33. Motivated Memory Search. 

Peq>l e posses s a  broa d arra y o f  differen t  an d sometime s contradictor y belief s abou t  themselves ,  others ,  an d 

th e world .  Motivatio n ca n determin e whic h o f  thes e beUef s the y wil l  retriev e s o a s t o suppor t  o r  hinde r  potentia l 

inductiv e conclusicms .  Motiv-P I  implement s suc h motivate d us e o f  memor y ver y naturall y becaus e o f  th e 

subgoalin g mechanis m i n PI .  Pi' s  basi c proble m solvin g mechanis m i s forwar d chaining ,  matchin g productio n 

rule s suc h a s If x i s  sociable ,  the n x  i s extroverte d agains t  message s suc h a s Sandr a i s sociabl e t o generat e conclu -

sion s suc h a s Sandr a i s extroverted .  Bu t  i f  th e syste m i s motivate d t o sho w tha t  Sandr a i s extraverted ,  i t  set s tha t 

as a  goa l  an d chain s backward s t o activat e informatio n abou t  he r  bein g sociable .  Furthe r  subgoalin g occur s usin g 

an activ e rul e tha t  say s tha t  peopl e w h o g o t o lot s o f  partie s ar e sociable ,  leadin g th e syste m t o as k i f  Sandr a goe s 

t o lot s o f  parties .  Retrievin g thi s informatio n wil l  the n mak e possibl e th e inferenc e tha t  Sandr a i s sociabl e an d 

thu s i s extraverted .  I f  th e desire d conclusio n i s reached ,  th e searc h slops ,  s o th e syste m doe s no t  g o o n t o find  con -

tradictor y informatio n tha t  migh t  impl y tha t  th e sel f  i s  introverted .  Thi s contradictor y informatio n wil l  therefor e 

not  b e accesse d unles s i t  i s  availabl e t o begi n wit h o r  i s  activate d a s a  side-effec t  o f  th e mai n search .  I f  instea d th e 

syste m wer e motivated  t o sho w tha t  Sandr a i s introverted ,  i t  coul d d o s o b y activatin g differen t  rules ,  suc h a s tha t 

shy peopl e ar e introverted ,  an d differen t  facts ,  suc h a s episode s wher e i n fac t  Sandr a wa s shy .  Thu s motivate d 

memory retrieva l  occur s usin g th e subgoalin g whic h i s a n integra l  par t  o f  th e proble m solvin g operatio n o f  PI . 

Th e sam e mechanism s gover n motivate d retrieva l  o f  evidence .  I n motivated  generalization ,  yo u ca n b e 

motivate d t o believ e tha t  al l  A' s ar e B's ,  i n whic h cas e yo u wan t  t o retriev e a s m a n y A' s tha t  ar e B' s a s possible . 

Or ,  i f  yo u ar e motivate d no t  t o for m thi s generalization ,  the n yo u wil l  wan t  t o find  example s o f  A' s tha t  ar e no t 

B's .  Motivate d retrieva l  i n th e forme r  cas e consist s o f  givin g Pi' s  proble m soIvc t  th e goal s o f  finding  thing s tha t 
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Set  u p proble m with : 

start :  conclusio n 

goals :  motive s o f  sel f 

\ 1 

Attemp t  t o solv e proble m b y 

firing  rule s an d spreadin g 

activatio n o f  concept s 

Not e whic h motive s 

(goals )  wer e accomplishe d 

Calculat e valu e fo r  eac h 

eac h motiv e b y considerin g 

it s activatio n an d priorit y 

Calculat e tota l  relevanc e 

(+ ,  - ,  o r  0 )  o f  conclusio n 

Hgur e 3 :  Calculatin g th e relevanc e o f  a  potentia l  conclusion . 

ar e A' s an d B' s an d stwin g thi s informatio n awa y wit h th e th e concept s A  an d B  fo r  us e a s evidenc e i n favo r  o f 

th e generalization .  Fo r  example ,  i f  yo u wan t  t o infe r  tha t  extravert s ar e successful ,  yo u wil l  d o a  memor y searc h t o 

construc t  an d retriev e example s o f  successfu l  extraverts .  whic h m a y involv e th e realizatio n tha t  som e peopl e 

w h o m yo u ha d no t  previousl y encode d i n thes e term s d o i n fac t  fal l  unde r  bot h categories . 

I n Motiv-PI ,  th e exten t  o f  th e motivate d searc h fo r  evidenc e i s a  functio n o f  h o w motivate d th e sel f  i s t o 

for m a  particula r  conclusion .  Th e amoun t  o f  inference s Pi' s proble m solve r  wil l  emplo y t o tr y t o tur n u p desire d 

informatio n i s a  functio n o f  th e exten t  t o whic h th e potentia l  conclusio n i s relevan t  t o th e self ,  takin g int o accoun t 

bot h th e importanc e an d th e degre e o f  activatio n o f  th e relevan t  motives .  Experimenta l  result s sugges t  tha t  hig h 

level s o f  motivatio n ar e require d fo r  motivate d inferenc e t o occu r  (Kunda ,  1987) . 

3.4. Motivated Generalization. 

Th e calculate d motivationa l  relevanc e o f  a  potentia l  conclusio n an d motivate d m e m o r y searc h ca n b e use d 

b y Motiv-P I  t o distor t  variou s inferenc e processes .  Her e w e wil l  concentrat e o n generalization ,  sinc e th e kind s o f 

inference s studie d experimentall y b y Kund a fal l  mos t  appropriatel y unde r  tha t  heading .  I n PI ,  generalizatio n i s 

don e i n accor d wit h a  theor y develope d b y Thagar d an d Nisbet t  (1982 )  an d teste d experimentall y b y Nisbett , 

Krantz ,  Jepso n an d Kund a (1983) .  People' s willingnes s t o generaliz e fro m instance s i s a  functio n bot h o f  th e 

number  o f  instance s tha t  provid e evidenc e fo r  th e rul e t o b e forme d an d o f  backgroun d knowledg e abou t  variabil -

ity .  Y o u ar e mor e pron e t o generaliz e tha t  al l  instance s o f  a  ne w kin d o f  meta l  b u m wit h a  gree n flame  tha n yo u 

ar e t o generaliz e tha t  al l  instance s o f  a  n e w kin d o f  bir d ar e blue ,  sinc e yo u k n o w tha t  bird s ar e mor e variabl e wit h 

respec t  t o col w tha n metal s ar e wit h respec t  t o cranbustio n properties .  P I  generalize s tha t  al l  A' s ar e B  onl y whe n 

i t  calculate s tha t  a  combine d measur e o f  th e numbe r  o f  instance s o f  A' s tha t  ar e B' s an d th e invariabilit y  o f  A' s 

wit h respec t  t o B' s exceed s a  give n threshold .  (Fo t  furthe r  discussio n o f  generalizatio n an d variability ,  se e Hol -

land ,  Holyoak ,  Nisbett ,  an d Thagard ,  1986 ,  ch .  8. ) 
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Motiv-P I  use s th e sam e consideration s whe n aitcmptin g t o for m generalizations ,  bu t  motive s influenc e th e 

proces s i n th e way s summarize d i n Figur e 4  an d describe d below .  A  rul e "Al l  A  ar e B "  i s typicall y relevan t  t o a 

sel f  i f  (1 )  th e sel f  ha s attribut e A ,  an d (2 )  B  i s motivationall y relevan t  t o th e sel f  -  th e sel f  desire s o r  fear s bein g 

B.  Fo r  example ,  th e rul e " W o m e n w h o drin k coffe e ge t  fibrocystic  disease "  i s onl y relevan t  t o someon e w h o i s 

female ,  drink s coffee ,  an d care s abou t  bein g healthy . 

W h en attemptin g t o for m th e generalizatio n "al l  A  ar e B "  Motiv-P I  first  determine s whethe r  bein g B  woul d 

be relevan t  t o th e self .  I f  ther e i s n o relevance ,  the n i t  doe s generalizatio n jus t  a s i n PI ,  wit h th e standar d threshol d 

{( X numbe r  o f  instance s an d variability .  I f  bein g B  i s positivel y relevan t  t o th e self ,  leadin g t o satisfactio n o f  it s 

motives ,  the n Motiv-P I  first  attempt s t o sho w tha t  th e sel f  i s  A ,  usin g th e motivate d m e m o r y searc h describe d 

above .  Fo t  example ,  w h e n considerin g th e potentia l  generalizatio n b y Sandr a tha t  al l  extravert s ar e successful ,  i t 

first  determine s tha t  bein g successfu l  i s  positivel y relevan t  t o Sandra ,  an d the n trie s t o sho w tha t  Sandr a i s 

extraverted .  Sinc e P I  simulate s th e parallelis m o f  numerou s rule s firing  an d subgoalin g a t  once ,  th e followin g 

subgoalin g chain s occu r  simultaneously : 

extravert <- friendly <- has many friends (Sandra) 

extravert <-sociable <-goes to parties (Sandra) 

extravert <- outgoing <- talks to strangers (Sandra) 

If B is relevant to the self and the search just described shows that the self is A, then the system fosters gen-

eralizatio n tha t  al l  A' s ar e B' s i n tw o ways .  First ,  i t  attempt s t o find  a s m a n y example s o f  A' s tha t  ar e B' s a s pos -

sible ,  i n orde r  t o ge t  abov e th e threshol d fo r  th e numbe r  o f  instance s require d fo r  generalizatio n a t  a  give n leve l  o f 

variability .  I n th e extravert/succes s example ,  th e syste m searche s fo r  instance s o f  individual s w h o ar e bot h 

extraverte d an d successfu l  b y settin g itsel f  th e subgoal s o f  finding  thing s tha t  fal l  unde r  thes e categories .  Second , 

th e syste m adjust s th e threshol d o f  th e inferenc e rul e use d i n generalizatio n t o requir e fewe r  instance s give n th e 

calculate d variability . 

I f  bein g B  i s a  propert y suc h a s gettin g breas t  diseas e tha t  ha s negativ e consequence s fra *  th e self s motives , 

the n Motiv-P I  trie s t o sho w tha t  th e sel f  i s  no t  A .  Fo r  example ,  i f  generalizatio n i s triggere d b y example s o f 

extravert s tha t  faUed ,  Motiv-P I  attempt s t o sho w tha t  th e sel f  i s  no t  extraverted .  I f  th e sel f  i s  foun d nevertheles s t o 

be extraverted ,  the n th e syste m attempt s i n tw o way s t o bloc k generalizatio n tha t  extravert s fail .  First ,  i t  doe s a 

memory searc h b y subgoalin g t o tr y t o find  example s o f  non-failin g extraverts .  (Pi' s  norma l  generalizatio n 

mechanis m block s inferenc e w h e n suc h counterexample s ar e available. )  Second ,  jus t  a s positiv e motivate d gen -

eralizatio n use s a  lowe r  threshol d o f  numbe r  o f  instance s an d variability ,  i n thi s negativ e cas e a  highe r  threshol d i s 

use d t o imped e generalization . 

These mechanisms do not, however, guarantee that the undesired generalization will be blocked, since if 

sufficien t  evidenc e i s foun d th e generalizatio n wil l  b e m a d e nevertheless .  I n thi s case ,  Motiv-P I  adjust s th e 

representatio n o f  th e sel f  t o m a k e i t  les s concerne d wit h th e ba d consequence s tha t  deriv e firom  th e conclusio n tha t 

al l  A  ar e B .  Thi s for m o f  rationalizatio n consist s o f  decidin g tha t  perhap s bein g B  i s no t  s o ba d afte r  all .  I n othe r 

words ,  Motive-P I  reduce s th e priorit y o f  th e motiv e tha t  B  affected .  T o continu e th e abov e example ,  afte r  con -

cludin g tha t  it s personalit y wil l  m a k e i t  les s likel y t o succeed ,  th e syste m wil l  decid e tha t  succes s i s no t  al l  tha t 

impOTtan t  t o it . 

Currently ,  th e variabilit y  calculatio n i s no t  affecte d b y motivation ,  bu t  conceivabl y th e m e m o r y searc h o n 

whic h th e calculatio n o f  variabilit y  i s  base d coul d b e substantiall y  affecte d b y motivation .  Variabilit y  calculation s 

depen d o n selectio n o f  appropriat e referenc e classes .  T o generaliz e tha t  al l  shreeble s ( a n e w kin d o f  bird )  ar e 

blue ,  P I  calculate s th e backgroun d variabilit y  o f  bird s wit h respec t  t o color ,  bu t  a  mor e sophisticate d progra m 

woul d pic k referenc e classe s les s automatically .  I t  might ,  fo r  example ,  b e appropriat e t o conside r  mor e specifi c 

classes ,  calculatin g th e variabilit y  o f  tropica l  bird s wit h respec t  t o primar y colors .  Perhap s motivatio n play s a  rol e 

i n searchin g fo r  referenc e classe s t o generat e variabilit y  estimate s tha t  foste r  o r  imped e generalization .  M o r e 

experimenta l  studie s ar e needed ,  however ,  t o sho w whethC T motivatio n ha s a n effec t  o n variabilit y  calculation s 

and instanc e retrieval . 
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Appl y standar d rul e 

Search :  tr y t o sho w 

tha t  S  i s A . 

Si s A ? 

Searc h fo r  A' s an d B' s 

Generaliz e wit h 

lo w threshol d 

Appl y standar d rul e 

Adjus t  representatio n 

ofS . 

B relevan t  t o S ? Generaliz e A  - > B ? 

+relevanc e 

-relevanc e 

yes 

Search :  tr y t o 

sho w tha t  S  i s 

not  A 

Searc h {< x A' s tha t 

ar e no t  B' s 

Generaliz e wit h 

hig h threshold . 

Generalization ? 

Figur e 4 :  Motivate d generalizatic m b y sel f  S  tha t  al l  A' s ar e B's . 
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3^ .  Motivate d Deductio n an d Hypothesi s Evaluatio n 

Othe r  type s o f  info-enc e beside s generalizatio n m a y als o b e subjec t  t o motivationa l  biases ,  althoug h thes e 

hav e no t  ye t  bee n studie d experimentall y o r  implemente d computationally .  O n e migh t  thin k tha t  deductio n i s 

immune from  motivationa l  biases ,  sinc e an y conclusio n tha t  follow s deductivel y fro m tru e premise s ha s t o b e true . 

But  i n an y realisti c processin g system ,  deductio n ha s t o b e constraine d pragmatically ,  sinc e an y syste m tha t  mad e 

al l  possibl e deductiv e infoence s woul d suffe r  a  combinatoria l  explosion .  I n PI ,  wha t  deduction s ge t  m a d e durin g 

proble m solvin g i s a  functio n o f  pragmatic s suc h a s th e proble m solvin g context ,  particularl y th e goal s t o b e 

accomplished .  Thu s th e m e m o r y searc h describe d abov e i s a  kin d o f  motivate d deduction . 

PI  als o poform s abduction ,  tha t  is ,  formatio n o f  explanator y hypotheses .  Th e simples t  kin d offer s a n expla -

natio n o f  a  fac t  tha t  somethin g ha s a  propert y B  b y hypothesizing ,  o n th e basi s o f  a  rul e Al l  A  ar e B  tha t  i t  i s  A . 

For  example ,  t o explai n w h y a  frien d i s exhauste d an d dissipated ,  yo u migh t  abduc e tha t  h e o r  sh e i s o n drugs , 

sinc e bein g o n drug s ca n lea d t o dissipation .  Evaluatio n o f  hypothese s forme d b y abductio n i s b y inferenc e t o th e 

best  explanation ,  whic h P I  perfcxm s b y compilin g list s o f  alternativ e hypothese s an d fact s t o b e explained ,  an d 

evaluatin g whic h o f  th e hypothese s mos t  comprehensivel y an d simpl y explain s th e evidenc e (Thagard ,  forthcom -

ing ,  ch .  5) .  I t  i s  eas y t o se e h o w motivatio n coul d distor t  inferenc e t o tiie  bes t  explanation :  i f  yo u ar e motivate d t o 

accep t  a  hypothesis ,  the n yo u migh t  b e les s thoroug h i n searchin g fo r  alternativ e hypothese s an d mor e prepare d t o 

accep t  th e hypothesi s o n les s evidence .  Indeed ,  i t  ha s bee n show n tha t  di e succes s o f  a  like d perso n i s attribute d t o 

th e person' s ability ,  wherea s th e succes s o f  a  dislike d perso n i s attribute d t o th e eas e o f  th e tas k (Regan ,  Strauss ,  & 

Fazio ,  1974) .  Fo r  Motiv-PI ,  alteration s coul d easil y b e m a d e t o bia s inferenc e t o th e bes t  explanation . 

3.6. Limitations of Motiv-PI. 

Motiv-PI ,  includin g representatio n o f  th e self ,  calculatio n o f  motivationa l  consequences ,  motivate d generali -

zation ,  an d rationalizatio n i s implemente d i n C o m m on LIS P an d run s i n conjunctio n wit h PI .  A  fulle r  implementa -

tion  woul d ad d feature s suc h a s th e following : 

\ .  A  dynami c self ,  i n whic h th e degre e o f  activatio n o f  it s  attribute s an d motive s i s update d b y th e progra m 

itself . 

2.  Motivate d variabUit y judgments . 

3.  Motivate d inferenc e t o th e bes t  explanation . 

4.  M o r e sophisticate d rationalizatio n b y adjustin g motiv e importanc e indirecti y throug h motivate d m e m o r y 

search :  instea d o f  merel y reducin g th e priorit y o f  a  motive ,  th e syste m woul d tr y t o retriev e evidenc e tha t 

woul d diminis h th e inferre d impoitanc e o f  th e motive . 

S.  Greate r  parallelis m s o tha t  differen t  motivate d memor y searche s coul d b e simulate d a s occurrin g a t  th e 

same time . 

4. COMPARISON WITH OTHER VIEWS 

4.1. Computational Models of Motivation and Affect 

Abelso n ( 1 % 3 )  propose d a n interestin g mode l  o f  sentenc e evaluatio n tha t  ha d som e o f  th e feature s w e hav e 

discusse d i n connectio n wit h motivate d inference .  H e describe d a  syste m fo r  cognitiv e balancing ,  i n whic h a  sen -

tenc e tha t  enter s though t  i s evaluate d an d unbalance d sentence s ar e subjec t  t o furthe r  processin g befor e the y ar e 

stored .  Fo r  example ,  th e sentenc e " M y goo d frien d i s a  murderer "  i s  unbalance d becaus e it s subjec t  an d predicat e 

get  ver y differen t  evaluations .  Her e rationalizatio n consist s o f  modifyin g th e subjec t  o r  predicat e i n som e w a y t o 

restor e balance .  Ou r  accoun t  ca n b e though t  o f  a s a  wa y o f  achievin g balance ,  o r  reducin g dissonance ,  betwee n 

th e motive s o f  th e sel f  an d th e inference s i t  makes ,  bu t  th e empirica l  an d computationa l  wor k describe d her e ar e 

nove l  i n tha t  the y shif t  th e focu s t o th e memor y an d inferenc e processe s diroug h whic h balanc e i s maintained . 

We ca n onl y briefl y mentio n som e othe r  computationa l  studie s o f  affec t  W e g m an (1985 )  offer s a  computa -

tional  mode l  o f  Freud' s theorie s o f  al̂ eactio n an d repression .  Orton y (1986 )  ha s propose d a  mode l  o f  even t 

evaluatio n whic h i s somewha t  simila r  t o ou r  accoun t  o f  evaluatin g th e relevanc e o f  potentia l  conclusion s concern -

in g th e self .  Dye r  (1983 )  an d H o v y (1986 )  hav e discusse d th e relevanc e o f  affec t  i n tex t  processing . 
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4 2 .  Philosophica l  Application s 

Philosopher s hav e pai d muc h attentio n t o phenomen a closel y relate d t o motivate d inference :  weaknes s o f 

wil l  an d self-deceptio n (Davidso n 1980 ,  Fingarett e 1969 ,  Haigh t  1980 ,  Marti n 1985) .  O n e centra l  questio n ha s 

bee n whethe r  thes e phenomen a ar e possibl e a t  all .  O n a  simpl e vie w o f  th e mind ,  i t  ca n b e difficul t  t o understan d 

h o w a n agen t  coul d ac t  othe r  tha n i n it s o w n interest s o r  coul d deceiv e itself .  However ,  th e structure s and 

processe s use d i n Motiv-P I  mak e i t  eas y t o se e h o w weaknes s o f  wil l  an d self-deceptio n ca n a t  leas t  b e possible . 

I t  i s  anothe r  question ,  tha t  ough t  t o b e answere d experimentally ,  whethe r  peopl e ar e actuall y subjec t  t o them . 

We se e self-deceptio n a s a n extrem e cas e o f  motivate d inferenc e leadin g t o inconsistency .  I n self -

deception ,  on e make s a n inferenc e tha t  a t  som e leve l  on e know s t o b e false .  I f  I  infe r  tha t  m y finances  ar e soli d 

eve n thoug h I  kno w tha t  bankruptc y i s imminent ,  the n I  a m guilt y o f  deceivin g myself .  O n som e philosophica l 

views ,  i t  i s har d t o se e h o w suc h a  contradictio n coul d exist .  Bu t  i t  i s perfectl y consisten t  wit h Pi' s  representation s 

and processe s tha t  a  syste m b e inconsisten t  withou t  realizin g i t  Onl y a  portio n o f  th e system' s belief s nee d b e 

activ e a t  an y time ,  s o i t  i s ver y possibl e t o infe r  a  belie f  tha t  i s  activ e bu t  inconsisten t  wit h anothe r  belie f  tha t  i s  no t 

active .  Accordin g t o Aud i  (1985) ,  i n typica l  case s o f  self-deceptio n w e hav e no t  onl y a  motivate d inferenc e o f  a 

belie f  tha t  contradict s a n existin g one ,  bu t  als o remova l  fro m consciousnes s o f  th e origina l  belief ,  whic h sound s a 

lo t  lik e Freudia n repression .  A  repressio n mechanis m coul d easil y b e adde d t o Motiv-PI .  Th e syste m coul d evalu -

at e th e relevanc e t o th e sel f  o f  eac h activ e messag e (proposition )  an d de-activat e th e negativ e ones ,  bu t  thi s seem s 

much to o strong :  ther e i s n o reaso n t o expec t  tha t  al l  informatio n wil l  b e activ e a t  a  give n time ,  s o self-deceptio n 

woul d see m t o b e possibl e withou t  a  repressio n mechanism .  Motivate d memor y retrieva l  an d inferenc e suffic e t o 

produc e th e phenomenon . 

On ou r  view ,  weaknes s o f  wil l  ca n b e understoo d i n term s o f  th e differenc e betwee n priorit y an d activatio n 

of  motives .  Weaknes s o f  wil l  occur s whe n a  decisio n i s motivate d b y desire s tha t  ar e mor e activ e tha n one s t o 

whic h reflectio n give s a  highe r  priority .  T o tak e a n extrem e case ,  conside r  a  cocain e addic t  fighting  a  cravin g fo r 

th e drug .  Fo r  physiologica l  reasons ,  th e motiv e t o ge t  som e cocain e i s fa r  mor e activ e tha n long-ter m motive s 

suc h a s bein g healthy ,  happy ,  an d successful ,  s o tha t  eve n thoug h th e addic t  woul d o n reflectio n giv e highe r  prior -

it y t o th e latte r  motives ,  th e desir e fo r  cocain e win s out . 

5. CONCLUSION 

We hav e describe d mechanism s fo r  motivate d inferenc e tha t  hav e bee n worke d ou t  i n enoug h detai l  t o b e 

implemente d computationally .  W e clos e b y sketchin g a  practica l  motiv e fo r  thes e investigations .  Motivate d 

inferenc e m a y sometime s b e harmless ,  o r  eve n beneficial ,  despit e fosterin g fals e conclusions .  Fo r  example , 

believin g o n littl e evidenc e tha t  yo u wil l  succee d a t  som e difficul t  tas k ma y wel l  improv e you r  performance .  Bu t 

motivate d inference s ca n als o b e dangerous ,  eve n lif e threatening .  Th e smoke r  w h o fail s t o conclud e tha t  smokin g 

contribute s t o cance r  m a y pa y fo r  thi s b y incurrin g th e disease .  W e hop e tha t  th e investigatio n o f  th e processe s 

underlyin g motivate d inferenc e wil l  eventuall y lea d t o th e developmen t  o f  method s fo r  helpin g peopl e avoi d 

hazardou s reasoning s from  th e hear t 
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