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Abstrac t 

We propose that causal attribution involves 
constructin g a  coheren t  stor y usin g mechanis m 
informatio n (i.e. ,  th e processe s underlyin g th e 
relationshi p betwee n th e caus e an d th e effect) .  Thi s 
processin g accoun t  ca n explai n bot h th e conjunctio n 
effec t  (i.e. ,  conjunctiv e explanation s bein g rate d mor e 
probabl e tha n thei r  components )  an d th e discountin g 
effec t  (i.e. ,  th e effec t  o f  on e caus e bein g discounte d 
when anothe r  caus e i s alread y know n t o b e true) .  I n th e 
curren t  experiment ,  bot h effect s occurre d wit h 
mechanism-base d explanation s bu t  no t  wit h covariation -
base d explanation s i n whic h th e cause-effec t  relationshi p 
was phrase d i n term s o f  covariation s withou t  referrin g 
t o mechanisms.  W e discus s wh y th e curren t  result s pos e 
difficultie s fo r  previou s attributio n model s i n 
Psycholog y an d Artificia l  Intelligence . 

In t roduct io n 

Judging causality when there are many possible 
explanation s i s a  ver y common ,  ye t  poorl y understoo d 
process .  Ou r  focu s i s o n th e reasonin g processe s involve d 
i n causa l  interactions ,  especiall y o n wha t  i s know n a s th e 
conjunctio n fallac y an d th e discountin g principle . 

I n thei r  descriptio n o f  th e conjunctio n fallacy ,  Leddo , 
Abelson ,  an d Gros s (1984 )  showe d tha t  peopl e commi t  th e 
fallac y o f  ratin g th e probabilit y  o f  conjunctiv e explanation s 
as mor e likel y tha n th e probabilitie s o f  thei r  constituents . 
For  example ,  subject s receive d a  stor y abou t  John' s decisio n 
t o atten d Dartmoudi .  The y wer e aske d t o rat e th e likelihoo d 
of  singl e explanation s (e.g. ,  "Joh n wante d t o atten d a 
prestigiou s college, "  "Dartmout h offere d a  goo d cours e o f 
stud y fo r  John' s major" )  an d conjunctiv e explanation s (e.g. , 
"Joh n wante d t o atten d a  prestigiou s colleg e an d Dartmout h 
offere d a  goo d cours e o f  stud y fo r  John' s major") . 
Normativel y speaking ,  th e probabilit y  tha t  tw o assertion s 
ar e bot h tru e ca n neve r  excee d th e probabilit y  tha t  eithe r  on e 
alon e i s true .  However ,  subject s rate d tw o reason s mor e 
likel y tha n on e reason . 

Anothe r  well-know n phenomeno n o n causa l  interaction s 
i s th e discountin g principl e propose d b y Kelle y (1972) ; 
peopl e ten d t o discoun t  th e effec t  o f  on e caus e whe n anothe r 
caus e i s  alread y know n t o b e true .  Suppos e Mar y too k 
John' s radio .  Perhap s thi s happene d becaus e Mary' s radi o 
was broke n an d /  o r  Mar y wa s angr y wit h him .  W h e n Joh n 
finds  ou t  tha t  sh e too k i t  becaus e he r  ow n radi o wa s broken , 
he would ,  accordin g t o th e discountin g principle ,  discoun t 
th e possibilit y  tha t  i t  wa s becaus e Mar y wa s ma d a t  him . 

Severa l  researcher s hav e pointe d ou t  th e parado x o f  thes e 
tw o effect s (McClure ,  1988 ;  Zuckerman ,  Eghrari ,  & 
Lambrecht,1986) .  Wherea s th e discountin g principl e 
implie s tha t  whe n tw o cause s ar e available ,  on e i s singl y 
preferred ,  th e conjunctio n effec t  implie s tha t  tw o cause s ar e 
preferre d t o one .  Wha t  cause s thes e phenomena ? On e 
possibilit y  i s  tha t  the y resul t  fro m tw o differen t  processe s o r 
strategie s (on e normativ e an d th e othe r  non-normative) , 
dependin g o n th e task s o r  th e experimenta l  instructions . 
Anothe r  possibilit y i s  tha t  th e conjunctio n effec t  occur s 
wit h onl y certai n type s o f  material s wherea s th e discountin g 
effec t  occur s wit h othe r  type s o f  materials .  Usin g th e sam e 
material s fo r  th e tw o tasks ,  however ,  Morri s an d Smit h (i n 
preparation )  foun d tha t  th e tw o effect s coul d simultaneousl y 
occur .  I n thi s pape r  w e argu e tha t  th e tw o pht:nomen a ar e 
base d o n a  singl e proces s an d the y ca n bot h occu r  wit h th e 
same stimulu s material s unde r  appropriat e conditions . 
Befor e presentin g ou r  ow n view ,  th e followin g sectio n 
briefl y review s previou s causa l  attributio n theorie s i n orde r 
t o clarif y ou r  approac h t o thi s issue . 

Various Approaches 
T o C a u s a l  Attr ibutio n 

Covariation Approach 

Traditionally, the principle of covariation has been 
considere d th e normativ e principl e underlyin g causa l 
attribution ;  "th e effec t  i s  attribute d t o tha t  conditio n whic h 
i s presen t  whe n th e effec t  i s  presen t  an d whii: h i s  absen t 
when th e effec t  i s  absent "  (Kelley ,  1967 ,  p .  194) .  Suppos e 
one want s t o fin d ou t  wh y K i m ha d a  traffi c  acciden t  las t 
night .  Th e covariatio n approac h wil l  star t  ou t  v/it h possibl e 
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candidat e factor s foun d i n th e even t  description ,  suc h a s 
"Kim "  an d "las t  night. "  On e woul d examin e th e covariatio n 
betwee n thes e factor s an d th e event .  Fo r  instance ,  i f  othe r 
peopl e di d no t  hav e accident s a t  tha t  tim e an d Ki m tend s t o 
have ca r  accident s o n othe r  occasions ,  th e even t  i s  attribute d 
t o b e cause d b y somethin g specia l  abou t  Ki m rathe r  tha n 
las t  night .  Base d o n thi s principle ,  man y model s o f  causa l 
attributio n hav e bee n develope d i n Psycholog y (e.g. ,  Chen g 
& Novick ,  1990 ,  1992 ;  Hewston e &  Jaspars ,  1987 ;  Kelley , 
1973) . 

Mechanism approach 

Recently, Ahn, Kalish, Medin, and Gelman (submitted) 
demonstrate d tha t  peopl e wer e no t  satisfie d wit h 
explanation s solel y base d o n covariatio n information . 
Instead ,  i t  wa s foun d tha t  whe n seekin g th e caus e o f  a n 
event ,  peopl e attempte d t o discove r  th e processe s o r 
mechanism s underlyin g th e relationshi p betwee n th e caus e 
and th e effec t  Suppos e Ki m ha d a  traffi c  acciden t  las t  nigh t 
The subject s i n Ah n et .  al' s  experiment s wer e instructe d t o 
ask an y question s the y woul d lik e t o kno w th e answer s t o 
when attemptin g t o explai n th e give n event .  Rathe r  tha n 
askin g suc h covariatio n question s lik e "I s Ki m mor e likel y 
t o hav e traffi c  accident s tha n othe r  peopl e are? "  the y aske d 
suc h question s lik e "Wa s Ki m dnink? "  o r  "Wa s th e roa d 
icy? "  referrin g t o underlyin g mechanism s no t  state d i n th e 
even t  descriptions .  I n addition ,  th e explanation s 
spontaneousl y generate d b y th e subject s wen t  beyon d th e 
leve l  o f  covariations ;  the y involve d a  ne w se t  o f  theoretica l 
entities ,  theories ,  o r  processe s whic h wer e no t  presen t  i n th e 
even t  description .  Thes e experiment s showe d tha t  knowledg e 
about  underlyin g mechanism s wa s mor e importan t  tha n 
covariatio n i n makin g causa l  attributions .  W e cal l  thi s th e 
mechanis m approach . 

I n thi s paper ,  w e presen t  a  mor e specifi c  accoun t  o f  th e 
mechanism-base d mode l  o f  judgin g causa l  strength .  Give n 
an even t  descriptio n (e.g. ,  "Ki m ha d a  traffi c  accident") ,  w e 
argu e tha t  peopl e woul d first  retriev e th e mos t  availabl e an d 
representativ e instanc e o f  mechanis m informatio n fo r  th e 
targe t  even t  (e.g .  drun k driver .  Then ,  peopl e construc t  a 
situationa l  mode l  b y combinin g thi s mechanis m 
informatio n wit h th e even t  description .  I n buildin g th e 
situationa l  model ,  i f  ther e ar e slot s tha t  ar e no t  specifie d b y 
th e targe t  even t  descriptio n (e.g. ,  Kim' s vision) ,  the n peopl e 
woul d fill  i n th e slot s wit h defaul t  value s (e.g. ,  norma l 
vision )  a s propose d b y previou s schem a theorie s (Schan k & 
Abelson ,  1977) .  Th e judgmen t  o f  causa l  strengt h i s 
equivalen t  t o judgmen t  o f  th e plausibilit y  o f  thi s situationa l 
model .  I n judgin g th e plausibilit y  o f  th e situationa l  model , 
peopl e ru n a  simulatio n o f  th e mode l  an d judg e ho w likel y i t 
i s  tha t  th e give n situatio n woul d lea d t o th e effect .  I n th e 
next  section ,  w e discus s ho w thi s mode l  ca n accoun t  fo r  th e 
conjunctio n an d th e discountin g effect s give n multipl e 
candidat e causes . 

Mechan i sm-base d Accoun t 

Of  T h e Conjunctio n A n d 

Discountin g Effect s 

The Conjunction Effect 

We propose that the causal attribution process is 
equivalen t  t o usin g informatio n abou t  th e mechanism s 
underlyin g th e cause(s )  an d th e effec t  t o creat e a  coheren t 
explanation .  Goin g bac k t o ou r  previou s exampl e o f  Kim' s 
havin g a  traffi c  accident ,  whe n aske d t o rat e a  singl e 
explanatio n (e.g. ,  "Ki m i s near-sighted") ,  peopl e woul d 
perfor m a  menta l  simulatio n wher e Kim ,  wh o i s near -
sighted ,  ha d a  traffi c  acciden t  unde r  norma l  drivin g 
condition s (defaul t  assumption) ,  an d mak e a  judgmen t  abou t 
th e likelihoo d o f  thi s simulatio n (i.e. ,  ho w likel y thi s 
simulatio n i s t o actuall y  occur) . 

Now,  conside r  a  conjunctiv e explanation ,  "Yd m i s near -
sighte d an d ther e wa s a  sever e stor m las t  night, "  whic h ca n 
be easil y combine d int o a  coheren t  mode l  base d o n a  singl e 
mechanism .  Mos t  peopl e ca n easil y imagin e tha t  whe n 
poor  visio n i s combine d wit h th e sever e stor m condition , 
th e traffi c  acciden t  i s  mor e likel y t o occur .  Con^are d t o th e 
singl e explanation ,  th e conjunctiv e explanatio n woul d lea d 
t o a  simulatio n whic h mos t  peopl e woul d believ e i s mor e 
likel y t o hav e le d t o a  traffi c  acciden t  i n th e rea l  world . 
Therefore ,  the y woul d rat e th e conjunctiv e explanatio n a s 
more likely . 

Thi s accoun t  als o specifie s condition s i n whic h th e 
conjunctio n effec t  wil l  no t  occur .  W e argu e tha t  conjunctiv e 

explanation s ten d t o b e judge d mor e likel y tha n a  singl e 
explanatio n a s lon g a s th e multipl e cause s ca n b e combine d 
int o a  singl e mechanism-base d story .  I f  peopl e fai l  t o 
simulat e ho w th e tw o cause s togethe r  ca n lea d t o th e even t 
wit h respec t  t o a  singl e mechanism ,  th e conjunctio n effec t 
wil l  no t  occur .  Give n th e Kim' s traffi c  acciden t  event , 
suppos e th e conjunctiv e explanation s ar e covariation-base d 
withou t  explici t  referenc e t o a n underiyin g mechanism ;  "I t 
was becaus e Ki m wa s muc h mor e likel y t o hav e traffi c 
accident s tha n othe r  peopl e ar e an d becaus e i t  wa s muc h 
more likel y t o hav e traffi c  accident s las t  nigh t  tha n othe r 
nights. "  Thi s typ e o f  covariation-base d explanatio n doe s no t 
allo w peopl e t o com e u p wit h a  singl e mechanis m 
encompassin g bot h explanations ,  resultin g i n n o benefi t  o f 
havin g tw o explanations .  I n sum ,  w e predic t  tha t  th e 
conjunctio n effec t  wil l  occu r  onl y wit h mech.-mism-base d 
explanaticxi s an d no t  wit h covariation-base d explanations . 

The Discounting Effect 

As discussed earlier, in the discounting task, one cause is 
give n t o b e tru e an d th e subjec t  i s  aske d t o judg e th e 
probabilit y  tha t  a n additiona l  caus e als o influenô d th e event . 

When receivin g on e caus e a s a n establishe d fact ,  peopl e 
woul d construc t  a  mechanism-base d story .  I f  thi s stor y 
conflict s o r  doe s no t  fit  wel l  wit h th e additiona l  caus e t o b e 
judged ,  the n th e secon d caus e woul d b e judge d a s les s likel y 
(i.e. ,  discounted) . 
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Suppos e tha t  th e explanation ,  "Ki m i s near-sighted, "  i s 
give n t o b e tru e fo r  Kim' s traffi c  accident .  Then ,  peopl e 
woul d construc t  a  stor y i n whic h th e Kim' s near-sightednes s 
i s sever e enoug h t o caus e a  traffi c  acciden t  unde r  norma l 
drivin g condition .  Again ,  peopl e woul d assum e tha t  th e roa d 
conditio n wa s norma l  base d o n thei r  defaul t  information . 
W h en th e additiona l  cause ,  Ther e wa s a  sever e storm, "  i s 
give n t o b e judged ,  i t  woul d b e extraneou s i n th e framewor k 
of  th e initia l  simulatio n o f  th e even t  wher e th e drivin g 
conditio n wa s normal .  Therefore ,  th e additiona l  caus e woul d 
be discounte d 

The discountin g effec t  depen d upo n whethe r  peopl e 
initiall y  hav e a  mechanism-base d explanatio n o r  not . 
Suppos e bot h explanation s wer e covariation-base d (e.g. , 
"Ki m i s muc h mor e likel y t o hav e traffi c  accident s tha n 
othe r  peopl e are") .  Give n covariation-base d explanation s 
widiou t  an y mentio n o f  mechanisms ,  n o stor y ca n b e 
constructe d base d o n mechanis m information .  Consequentl y 
th e additiona l  caus e woul d no t  conflic t  wit h th e firs t 
explanatio n an d woul d no t  b e discounte d t o th e sam e degree , 
i f  a t  all .  I n brief ,  a s i n th e conjunctio n effect ,  th e 
discountin g effec t  i s  predicte d t o occu r  onl y wit h 
mechanism-base d explanaticms . 

Experiment 

These issues are tested in an experiment where the 
subject s receive d a  serie s o f  even t  description s an d perfOTme d 
eithe r  th e conjunctio n tas k o r  th e discountin g tas k o n tw o 
version s o f  explanations :  mechanis m o r  covariation-base d 
explanations . 

Method 

Procedure. Subjects received a series of problems about 
6 event s consistin g o f  a  targe t  even t  descriptio n an d a 
candidat e explanation .  Fo r  th e conjunctio n task ,  th e 
subject s wer e aske d "t o rat e o n a  scal e o f  1  t o 7  h o w 
probabl e i t  i s tha t  th e explanatio n constitute s a t  leas t  par t  o f 
th e actua l  explanation. "  Fo r  th e discountin g task ,  th e 
subject s wer e aske d "t o rat e th e magnitud e o f  th e variou s 
possibl e cause s fo r  th e even t  o n a  7-poin t  scale. "  Fo r  bot h 
tasks ,  1  o n th e scal e indicate d "ver y low, "  7  indicate d "ver y 
high, "  an d th e intermediat e number s indicate d th e 
intermediat e values .  The y wer e als o instructe d tha t 
diroughou t  th e experiment ,  th e sam e even t  description s 
woul d b e p-esente d severa l  time s bu t  wit h differen t  possibl e 
explanations .  The y wer e aske d t o trea t  eac h proble m 
separatel y (i.e. ,  "a n explanatio n give n i n on e proble m ha s 
nothin g t o d o wit h a n explanatio n give n i n anothe r  proble m 
eve n whe n th e even t  descriptio n i s th e same") .  Th e orde r  o f 
th e problem s give n t o th e subject s wa s randomize d acros s al l 
th e subjects .  Th e subject s performe d th e tas k a t  thei r  o w n 
pace . 

Desig n an d materials .  Ther e wer e 6  even t  description s 
consistin g o f  person ,  stimulus ,  an d occasio n factors .  Fo r 
eac h event ,  tw o factor s wer e chose n a s candidat e factor s 
(e.g. ,  K i m (person )  an d las t  nigh t  (occasion )  i n th e event , 
"Ki m ha d a  traffi c  acciden t  las t  night") .  Fo r  ejic h facto r  i n 
question ,  w e develope d a  mechanism-base d explanatio n (e.g. , 
"Ki m i s near-sighte d an d tend s no t  t o wea r  he r  glasse s whil e 
driving" )  an d a  covariation-base d explanatio n (e.g. ,  "Ki m i s 
much mor e likel y t o hav e traffi c  accident s tha n othe r  peopl e 
are") . 

For  th e conjunctio n task ,  thre e problem s wer e develope d 
fo r  eac h even t  description :  rating s fo r  (a )  singl e explanatio n 
fo r  Facto r  A  (P(A )  henceforth) ,  (b )  singl e explanatio n fo r 
Facto r  B  (P(B )  henceforth) ,  an d (c )  bot h explanation s 
(P(A&B )  henceforth) .  (Se e Tabl e 1  fo r  exam])le s o f  eac h 
typ e o f  problem. )  Fo r  eac h subject ,  al l  thre e problem s fo r 
eac h even t  wer e eithe r  th e mechanis m typ e o r  th e covariatio n 
type .  Eac h subjec t  receive d thre e event s wit h tw o 
mechanism-base d singl e explanation s an d on e conjunctiv e 
explanatio n fo r  a  tota l  o f  nin e problems ,  an d th( ;  othe r  thre e 
event s wit h tw o covariation-base d singl e explanation s an d 
one conjunctiv e explanatio n fo r  a  tota l  o f  nin e problems . 

For  th e discountin g task ,  fou r  problem s wer e develope d 
fo r  eac h event :  estimatin g (a )  strengt h o f  facto r  A  (P(A ) 
henceforth) ,  (b )  strengt h o f  facto r  B  (P(B )  henceforth) ,  (c ) 
strengt h o f  facto r  A  give n facto r  B  (P(A|B )  henceforth) ,  an d 
(d )  strengt h o f  facto r  B  give n facto r  A  (P(B|A )  henceforth) . 
(Se e Tabl e 2  fo r  example s o f  eac h typ e o f  problem. ) 

Subjects. There were 62 subjects who were 
undergraduat e student s a t  th e Universit y o f  Michigan , 
participatin g i n partia l  fulfillmen t  o f  cours e requirement s fo r 
introductor y psychology .  Hal f  o f  th e subject s wer e 
randoml y assigne d fo r  di e conjunctio n tas k an d th e othe r 
hal f  wer e assigne d fo r  th e discountin g task . 

Results 

The conjunction effect. As shown in Table 1, the 
conjunctio n effec t  wa s muc h stronge r  wit h mechanism-typ e 
explanatio n tha n wit h covariation-typ e explanatio n .  Ther e 
was a  reliabl e interactio n effec t  o f  th e numbe r  an d th e typ e 
of  explanations ,  F  (I ,  30 )  =  4.915 ,  p  <  .05 .  I n addition ,  th e 
mechanism-typ e explanation s wer e rate d reliablj '  highe r  tha n 
th e covariation-typ e explanations ,  F  (1 ,  30 )  == 10.28 ,  p  < 
.001 . 

The discounting effect. Similarly, the discounting 
effec t  occurre d wit h th e mechanism-base d explanation s bu t 
not  wit h th e covariation-base d explanations .  (Se< j  Tabl e 2  fo r 
th e mea n ratings. )  A s i n th e conjunctiv e task ,  ther e wa s a 
significan t  interactio n effec t  betwee n typ e o f  explanatio n an d 
th e numbe r  o f  explanations ,  F  (1 ,  35 )  =  12.93 ,  p  <  .001 . 
Ther e wa s n o reliabl e mai n effec t  o f  type s o f  explanation ,  p 
> .1 0 bu t  ther e wa s a  reliabl e mai n effec t  o f  numbe r  o f 
explanation ,  F  (1 ,  35 )  =  7.98 ,  p  <  .01 . 
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T A B LE 1  :  Mea n Rating s fo r  th e mî junrtiv R tas k 

P(A).P(B ) P(A&B) 

Covariation-base d 
Explanat-ion s 

Ki m i s muc h mor e likel y t o hav e traffi c 
accident s tha n othe r  peopl e are . 

3.3 4 

Ki m i s muc h mor e likel y t o hav e traffi c 
accident s tha n othe r  peopl e ar e an d traffi c 
accident s wer e muc h mor e likel y t o occu r  las t 
nigh t  tha n o n othe r  nights . 
3.3 3 

Mechanism-base d 
Explanat-ion s 

Ki m wh o i s near-sighte d tend s no t  t o wea r  he r 
glasse s whil e driving . 

4.8 0 

Ki m wh o i s near-sighte d tend s no t  t o wea r  he r 
glasse s whil e drivin g an d th e roa d wa s ver y 
slic k las t  night . 

5.22 

T A B LE 2  :Mea n rating s fo r  th e discountin g 

Covariation-base d 
Explanation s 

Mechanism-base d 
Explanation s 

P(A).P(B ) 

H ow muc h mor e likel y i s i t  tha t  Ki m ha s 
traffi c  accident s tha n othe r  people ? 

4.0 8 

H ow likel y i s i t  tha t  Ki m wh o i s near-sighte d 
tend s no t  t o wea r  he r  glasse s whil e driving ? 

4.2 5 

P(A|B).P(B|A ) 

Give n tha t  traffi c  accident s wer e muc h mor e 
likel y t o occu r  las t  nigh t  tha n o n othe r  nights , 
how muc h mor e likel y i s i t  tha t  Ki m ha s 
traffi c  accident s tha n othe r  people ? 
4.1 7 

Give n tha t  th e roa d wa s ver y slic k las t  night , 
how likel y i s i t  tha t  Ki m wh o i s near-sighte d 
tend s no t  t o wea r  he r  glasse s whil e drivin g ? 
3.7 3 

Discuss io n 

Interpretation Of The Results 

Unlike what some researchers have suggested, the 
conjunctio n effec t  an d th e discountin g effec t  ca n occu r  wit h 
th e sam e materials .  I n addition ,  bot h effect s occurre d onl y 
wit h th e mechanism-base d explanations .  W e hav e 
hypothesize d tha t  peopl e hav e tendenc y t o mak e a  coheren t 
stor y base d o n mechanism s whe n explainin g events .  Wit h 
th e conjunctive ,  mechanism-base d explanation s (e.g. ,  Ki m 
i s near-sighte d an d tend s no t  t o wea r  he r  glasses ,  an d ther e 
was a  sever e stor m las t  nigh t  an d th e road s wer e ver y slic k 
las t  night) ,  w e ca n easil y imagin e a  coheren t  scenari o abou t 
ho w eac h facto r  woul d cooperat e fo r  eac h other . 
Conjunctiv e explanation s hav e a n advantag e ove r  singl e 
explanation s becaus e th e conjunctiv e explanation s provid e 
more evidenc e fo r  di e existenc e o f  a  mechanism . 

However ,  wit h conjunctive ,  covariation-base d 
explanations ,  a  coheren t  stor y canno t  b e easil y achieve d 
becaus e di e mechanism s ar e unknow n an d hav e t o b e inferre d 
fro m th e informatio n give n t o th e subject .  Peopl e ca n 
easil y lis t  a  numbe r  o f  reason s wh y an d ho w Ki m woul d 
hav e ha d mor e traffi c  accident s tha n othe r  people . 
Furthermore ,  whe n tw o covariation-base d explanation s ar e 
combined ,  th e numbe r  o f  possibl e storie s i s multiplied .  Th e 
uncertaint y involve d i n comin g u p wit h a  singl e stor y migh t 
hav e le d th e subject s t o rat e th e probabilit y  o f  th e 

conjunctiv e covariation-base d explanation s a t  th e sam e leve l 
as fo r  th e singl e covariation-base d explanations . 

Similarly ,  th e discountin g effec t  di d no t  occu r  wit h th e 
covariation-base d explanation s presumabl y becaus e ther e i s 
no conflictin g mechanism s wit h tw o abstrac t  covariation -
base d explanations .  I n contrast ,  a  give n mechanism-base d 
explanatio n migh t  hav e le d subject s t o construc t  a  stor y 
incoheren t  wit h th e additiona l  mechanism-base d explanation , 
resultin g i n th e discountin g effect . 

Comparison To Other Approaches 

Covariation-based models. The covariation models, 
withou t  additiona l  assumptions ,  see m t o hav e difficult y 
explainin g th e curren t  data .  A s thes e model s ar e normative , 
i t  woul d b e difficul t  fo r  the m t o accoun t  fo r  th e irrationalit y 
of  th e conjunctio n fallacy .  I t  woul d neve r  b e logical ,  whe n 
assessin g covariationa l  probabilities ,  t o rat e th e conjunctio n 
of  tw o unrelate d potentia l  cause s whic h ar e presen t  whil e th e 
effec t  i s  presen t  a s highe r  tha n on e o f  it s  constituen t  parts . 

The discountin g principl e wa s explaine d withi n th e 
framewor k o f  Chen g an d Novick' s (1992 )  probabilisti c 
contras t  model .  The y argu e tha t  causa l  strengti i  o f  a  facto r 
A increase s a s th e probabilit y  o f  a n even t  E  give n A  (i.e. , 
P(E|A) )  increase s an d a s th e probabilit y  o f  E  give n th e 
absenc e o f  A  (i.e. ,  P(E|A) )  decreases .  Mor e formally ,  th e 
causa l  strengt h o f  A  equal s P(E(A )  -  P(E|A) .  Accordin g t o 
Cheng an d Novic k (1992) ,  i f  Uier e i s a n additiona l  caus e fo r 
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E (say ,  B ) ,  the n P(EIA )  woul d increas e becaus e E  woul d 
occu r  du e t o B  whe n A  i s absent .  A s a  result ,  th e causa l 
strengt h fo r  A  i s decrease d an d henc e A  i s discounte d i n th e 
presenc e o f  B .  However ,  thi s accoun t  o f  th e discountin g 
principl e i s inconsisten t  wit h th e conjunctio n effec t  fo r  th e 
followin g reason .  Accordin g t o th e model ,  th e strengt h o f 
conjunctiv e causes ,  A  an d B ,  equal s P(E |  A & B )  -  P(E|A&B ) 
-  P(E|A&B )  +  P(E|A&B) .  I n orde r  t o obtai n th e discountin g 
effect ,  P(E |  A & B )  ha s t o b e increase d bu t  thi s increas e woul d 
decreas e th e strengt h o f  conjunctiv e causes .  Therefore ,  thes e 
model s ar e unabl e t o explai n th e presenc e o f  th e conjunctio n 
effec t  alone ,  muc h les s th e simultaneou s occurrenc e o f  th e 
conjunctio n effect s alon g wit h th e discountin g principle . 

Artificial Intelligence approach. Wellman and 
Henrio n (1991 )  discusse d whe n th e discountin g effec t 
("explainin g away "  i n thei r  terms )  woul d o r  woul d no t  occu r 
i n term s o f  Bayesia n theorem .  Thei r  accoun t  i s base d o n 
probabilisti c  notion s a s follows .  I n orde r  fo r  th e discountin g 
effec t  t o occur ,  ou r  belief s mus t  satisf y th e followin g 
relation ; 

P(E|A&B) P(E|A&B) 
< 

P(E|A & B ) P(E|A&B ) 

That  is ,  th e discountin g effec t  occur s whe n th e proportiona l 
increas e i n probabilit y o f  th e even t  du e t o learnin g B  i s 
smalle r  give n A  tha n give n A .  W h e n th e sig n i s reverse d i n 
th e abov e equation ,  however ,  w e believ e tha t  A  an d B  mus t 
occu r  together . 

Consequently ,  Wellma n an d Henrion' s (1991 )  analysi s 
implie s tha t  th e discountin g an d conjunctio n effect s ar e 
exclusiv e t o eac h other .  A s a  result ,  thei r  analysi s canno t 
explai n wh y th e tw o effect s ca n occu r  wit h th e sam e se t  o f 
material s wher e th e subjects '  belief s abou t  th e conditiona l 
probabilitie s shoul d b e th e sam e acros s th e tw o tasks . 

Knowledge structure approach. In contrast to the 
covariatio n approach ,  som e researcher s sough t  t o imbe d 
causa l  attributio n i n th e mor e genera l  proces s o f 
understanding ,  usin g knowledg e structure s suc h a s schemas , 
scripts ,  plans ,  an d goal s (Schan k &  Abelson ,  1977) . 
Accordin g t o th e knowledg e structur e approach ,  causa l 
attribution s ar e mad e b y matchin g a n even t  wit h th e 
appropriat e script .  Th e qualit y o f  a  causa l  explanatio n i s a 
functio n o f  ho w wel l  th e explanatio n matche s th e underlyin g 
scrip t  (Ledd o e t  al ,  1984) . 

The knowledg e structur e approac h ha s attempte d t o 
explai n wh y peopl e commi t  th e conjunctiv e fallacy . 
Knowledg e structure s ofte n hav e mor e tha n on e goal .  Thus , 
explanation s wit h multipl e reason s ar e rate d a s mor e 
representativ e o f  th e underlyin g knowledg e structur e an d ar e 
subsequentl y rate d higher .  Usin g simila r  logic ,  i f  a 
knowledg e structur e onl y ha d a  singl e goal ,  the n a  singl e 
explanatio n woul d see m mos t  representative ,  accountin g fo r 
th e discountin g effect .  Havin g fille d i n thi s availabl e slot , 
th e explanatio n i s complete .  Thi s scenario ,  however ,  woul d 

predic t  tha t  th e conjunctiv e effec t  an d th e discountin g effec t 
coul d no t  occu r  fo r  th e sam e stimuli .  Rather ,  th e interna l 
structur e o f  th e scrip t  woul d determin e whethe r  a  give n 
explanatio n woul d b e mor e likel y t o demonstrat e th e 
conjunctio n o r  di e discountin g effects . 

Follow-up Studies 

Ahn,  Bailenson, and Gordon (submitted) present follow-up 
studie s o f  th e cunen t  work .  Thes e experiment s wer e conducte d t o 
tes t  mor e directl y whe n th e conjunctio n falloc y o r  th e 
discountin g effec t  wil l  occur .  I n thei r  Experimen t  2 ,  subject s 
receive d apparentl y tw o independen t  explanation s fo r  eac h 
event .  Fo r  example ,  give n a n even t  "Charle s ha d t o leav e 
school, "  th e subject s receive d explanation s "I t  wa s becaus e h e 
was 2 1 yea r  s  old "  an d "Th e U.N .  coul d no t  resolv e conflic t  i n 
middl e East. "  Befor e th e subject s judge d th e likelihoo d o f 
single ,  conjunctiv e (P(A&B)) ,  o r  conditiona l  explanation s 
(P(A|B) ,  P(B|A)) ,  differen t  type s o f  prime s wer e briefl y 
presented .  Thes e prime s presumabl y determine d whic h know n 
mechanis m informatio n woul d b e activate d befor e th e 
likelihoo d judgment .  Give n a  prim e tha t  woul d allo w a 
constructio n o f  coheren t  stor y ove r  th e tw o explaaation s (e.g. , 
"DRAFT") ,  th e conjunctio n effec t  wa s increased .  Tha t  is ,  th e 
conjunctio n effec t  occurre d compare d t o th e n o prim e situation , 
presumabl y becaus e th e contex t  facilitate d constructio n o f  a 
coheren t  stor y coverin g al l  availabl e causes .  Bu t  whe n th e 
prim e activate d mechanis m informatio n supportin g onl y on e o f 
th e availabl e explanatio n (e.g. ,  "GRADUATE") ,  th e opposit e 
occurred .  Tha t  is ,  th e discountin g effec t  wa s increase d whe n 
peopl e wer e prime d wit h a  mechanis m supportin g onl y on e o f 
th e explanations .  Thi s stud y clearl y show s th e importanc e o f 
mechanis m informatio n i n causa l  reasonin g processe s b y 
manipulation g th e occurance s o f  th e conjunctio n o r  discountin g 
effects . 

Conclusion 

The current result poses difficulties for most models of 
causa l  attribution s i n Psycholog y an d Artificia l  Intelligence . 
Peopl e consistentl y rat e th e probabilit y o f  conjunctiv e 
explanation s a s mor e likel y tha n th e probabilitie s o f  eac h 
constituen t  explanation .  A t  th e sam e time ,  ther e i s a 
tendenc y t o discoun t  al l  othe r  cause s whe n ther e i s suppor t 
tha t  a  give n caus e i s alread y responsibl e fo r  a  give n event . 
As covariatio n theorie s assum e tha t  attributio n i s equivalen t 
t o th e estimatio n o f  th e strengt h o f  correlatio n betwee n tw o 
factors ,  i t  i s  impossibl e fo r  thi s normativ e paradig m t o 
explai n suc h contradictor y processes .  Th e experimen t 
describe d i n thi s pape r  show s tha t  peopl e d o no t  rel y solel y 
on suc h covariatio n information .  Instead ,  th e attributio n 
proces s relie s o n usin g informatio n abou t  th e actua l 
mechanism s underlyin g th e cause s an d th e effec t  t o creat e a 
coheren t  story . 
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