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Abstract

Cho and Nishett (2000) reported that Koreens showed stronger
hinddght bias than Americans. The purpose of this sudy was to se
whether hinddght bias is sronger among Easterners than among
Weserngs udng a probability judgment tesk, and to tet an
‘expliat-impliat’ hypathess and a ‘ruledidedics’ hypathesis We
predict thet the implidt process is more adtive anong Eagterners to
generate hinddght bias, and that Eagternersare more didedticd thinkers,
wheress Wedterners are mare rule-basad thinkers: French, British,
Japanese, and Koreen participants were asked to make probabilisic
judgments in a scenario induding conditiond probabilistic judgment
(Experiment 1) and inaGood Samaritan scenario (Experiment 2). Inthe
resllts Eagerners showed gregter hindsight bias generdly, and ther
cognitionwas moreimplidt and didedtic.

Key words: Sodd cognition; Psychd ogy ; Cross-aulturd andysis

When we come across an unexpected event, we often
believe that we could have predicted it. This is a robust
psychdogicad phenomenon known as the hindsght bias
(Fischhoff, 1975). This biasis a midaken bdief that one could
have predicted a given outcome oncethe outcome isknown.

Hindsight bias has been assumed to be universd among
human beings. However, Cha and Nisbett (2000) reported thet
Koreans showed gregter hindsight bias than Americans In thar

This research has been supparted by a CHORUS grat from the
French Minigry of Research and the Jepanee Sodety for the
Promation of Sdences and by a grant-in-aid from the Japanese Sodety
for the Promation of Sdences (No. 19202012; The prgect leader is
Yukinori Tekubo).
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expeaiment, Korean and American participants were asked to
edimate the probahility of ‘hdp’ of a victim by ardigious and
generous man in a Good Samaritan scenario. Pegple usudly
expect that theman mugt hdp thevidtim in this scenario. Half of
their participants were given an outcome that actualy he did nat
help. When Korean partic pants knew the unexpected outcome,
they edimated that the probahility of hdp was lower than
Americansdid, even though they were asked to do so supposing
hypatheticaly that they did nat know the outcome This
decrease of egimaed probability is the measure of hindsght
bias and thus it was infared that Koreans show a gregter
hindsght bias Cha and Nisbett (2000) inferred that these
tendendes among the Koreans were due to their having more
complex moddsfor eventsthan Americans. Theterm ‘complex
modd’ is induded in the concept of hdigic cognition that is
contrasted with anaytic cognition. Nisbett (2003; Nisbett, Peng,
Chai, & Norenzayan, 2001) argued that Westerne's are more
likdy to engage in andytic cognition, whereas Eagerners are
more likdy to engage in hdidic cognition. According to his
definition, andytic cognition involves detachment of the object
from its context, a tendency to focus on attributes of the object
to asdgn it to a category, and a preference for using rules about
the categories to explain and predict the object’s behaviar. On
the ather hend, hdidic cognition has an orientation to the
context or the fidd as a whde atention to rdationships
between a focd object and the fidd, and a preference for
explaining and predicting events on the bads of such
rdationships.

Nisbett et d. (2001) explained these culturd differences
usng the diginction between individudig and cdlectivig
cultures It has been daimed that Westan people have
edablished an individudigt culture, wherees Eagern people
have devd oped a callectivig culture. Anaytic cognition ishdd
to be adaptive in the culture of individudism, whereas hdigic
cognition is adaptive in the culture of caledtiviam. Regarding
the processes of hindsight bias, we condder two possible more
detailed hypotheses. Oneisahypathesis based on the didinction
between explidt and implidt processes and the other is one
based on the didinction between rule-based thinking and
didedicd thinking.

As Yama, Nishioka, Horishita, Kawasski, and Taniguchi
(2007) pointed out, the diginction between andytic and haligtic
is dso important and one of the properties that didinguish
between two systems proposed by dud process theorigs (Evans
& Ove, 1996). Accarding to dud process theories, hdigtic
cognition is fundamentdly implidt in that it requires processing
of many contextua dements. Anaytic cognition is, on the ather
hand, is assumed to be explict. We cdl the account thet

Eagerners are more likdy to do implict processing the
‘explidt-implidt’ hypathesis. The process of hinddght hias is
inferred to be implidt (Hawkins & Hagtie 1990). Therefore
according to the “‘explidt-implicit’” hypatheds the observation
by Choi and Nisbett (2000) that hindsight bias was sronger for
Eagterners can be attributed to Eagterners baing more affected
by the outcomeinformation implicitly.

Thisimplidt processis contragted with the explicit access.
We assume that people impliditly revise thar working modds
just by an unexpected outcome o that they make a causd
inference from their modds to the outcome Howeve, if the
causa information is available explidtly, the hindsight bias is
reduced. Regarding causdity, Cummins (1995) argued thet
causd inference is sengtive to two fadtors dterndive causes
(AC) and disabling conditions (DC). An AC is a cause thdt is
nat the one dited in the causal rule but is capabl e of evoking the
effect dted in therule A DC is an event that could prevent an
effect from occurring in the presance of acause

Ancther gedfied hypathess utilizes the didinction
between rulebased thinking and didecticad  thinking.
Rule-basad thinking is rdated to andytic cognition, wheress
didedtica thinking isrdated to haigtic cognition. In the culture
of colledtiviam, rule-based thinking is not adaptive, because it
may leed to a condusion that one sde is compledy judified
wheress the ather isnat in a conflict Situation, and thus it may
bresk the in-group harmony that is an important god of people
in a cdledtivis aulture Ingead, in a cdledtivis culture
didedicd thinking, which reguires people to condde
Stuationd factors and thus leads them to find the middle way; is
prefared and hdidic thought is appropriate to the use of
didectics (Peng & Nisbett, 1999).

We name this the hypathesis of ‘ruledidedics. In
interpreting the cultura differencesin hindsight bias reported by
Cha and Nisbet (2000), it is dso possble to apply the
didinction between rule-besed and didedticd thinking. The
partid pants could suppose arule based on the soenario that, if a
personisvery rdigious and generous, then (9heisvery likdy to
hep avictim. Thegiven antecedent istruein the scenario, hence,
the probability that (he hdped the victim is high. In the
outcome condition, thdr patidpants weae aked to
hypatheticaly suppose that they did nat know the outcome
information that John did nat help the vidim. If participants
dick to the rule this supposition gets sronger, and thus the
hindsght bias decreases, wheress if the participants use
didedtics and condde both the rule and the outcome
information, thehindsght bias gets greeter.

The purpose of this sudy is to tes the ‘explidt-impliat’
hypathes's and the ‘rule-didectics hypathess. We manipulate
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implidtness and expliditness in the fdlowing paradigm. The
fird gep is dmog the same as that of previous sudies on
hindight bias (Cho & Nisbett, 2000; Fschhoff, 1975).
Paticipants recdve informetion aout a tage event
Participants in the contrd condition are asked to edimate the
probability of the plausble consequence of an event
Paticipants in the outcome condition are informed of the
outcome tha ancther unexpected conssquence occurred, and
they are asked to edimate the probability of the origind
expected outcome as if they had nat recaved the outcome
information. In the second gep, dl the participants are asked to
supposetha the outcomeisthe unexpected one, and to point out
possble factars for the unexpected consequence This
manipulation esablishes explidt causd links between the
arigina information and the unexpected consequence. In the
third step, the participants are asked to judge the probehility thet
the expected outcome occurred returning to the time when they
had not been yet been informed of the outcome.

Asshown in Table 1, four possible modds of ‘revison of
working modds can be supposed bassd on  the
‘explidt-impliat” hypathes sand the ‘rule-didectics’ hypathesis
The ‘rule-based without explidit revison” modd supposes thet
the rule-based tendency is so strong that even the explidit causa
inference does nat revise the waking modds Hence
according to this modd, the etimetions are high indl the
conditions. Secondly, the ‘rule-based with explidit revison’
modd supposesthat the outcomeinformeation does nat makethe
caud information avaldble, and thus does not revise the
working modds, but after pointing out posshle factors for the
unexpected outcome, the modds are revised explicitly so thet
the esimated probakbility decressss Hence the egtimates
become low in the find judgment. Thirdly, the ‘rule-besed
with implidt revison” modd supposes that, dthough implict
revidon is made by outcome information, the participantstry to
reason hypatheticdly hence they keep the arigind modds to
suppress the revised modds, o adjugt the impliditly revised
modds to neglect the outcome informaion. Therefore, even
after they pointed out reasons, the estimated probakiility doesnat
decrease in the outcome condition. The fourth is the ‘implicit
revidon’ modd that is equivdent the didectics modd. It
supposes the implicit revison of the working modds by the
outcome information, hence the esimate of probehility of the
initid judgment in the outcome condition is lowe. The
hindsight biasis predicted only by thismodd.

We usad British and French partidpants as samples of
Wegterners and Koreans and Japanese as samples of Eagternars
We predict thet the data patterns of British and French could fit
one of three rule-based modds According to the prediction

from the ‘ruledidetics explanation, they fit the ‘rule-based
with explicit revison’ modd. However, if implict revison is
universal to some extent, they will fit the ‘rule-basad with
implidt revison’ modd. On the ather hand, we predict thet the
data petterns of Koreens and Jgpanese will fit the impliait
revison modd.

Table 1. Prediction on egtimated probahlity.

Modds Contrd  Contrd  Outcome  Outcome
Initid Find Initid Find

RB without ER High High High High
RB withER High Low High Low
RB with IR High Low High High
IR (Didettic) High Low Low Low

RB: Rule-basad, ER: Explidit revison, IR: Implicit revision.

Experiment 1
In Experiment 1 we asked participantsto do aconditiond causa
reasoning task. When an indicative conditiond is Sated, people
often posit a causd rdationship between the premise p and its
conseguence . In the probability judgment of consequent task,
we presmted an indicative conditiona with its antecedent
sdtisfied, and asked our participants to esimate the probakility
of the consquent. Half of the participants received information
on the outcome such that the consequent did nat occur before
the probahility judgment (the outcome condiition), wheress the
other hdf did nat (the contrd condition). In the probability
judgment of antecedent task, our particdpants were given an
indicative conditiona with stisfied consequent, and were asked
to judgethe probability of the antecedent.

Method

Design The desgn was 4 (nationdity: British, French,
Japanese, Koreans) by 2 (outcome: contral, outcome) by 2 (trid:
initid, find) in each task. ‘Nationdity’ and ‘outcome’ were
between-aubject factors.

Participants Ninety-eight British university sudents (49 in
the contrd condition and 49 in the outcome condition) , 86
French universty sudents (44 in the contral condition and 42 in
the outcome condition), 100 Japanese universty sudents at (51
in the contrdl condiition and 49 in the outcome condition), and
95 Korean universty sudents (46 in the contrd condition and
49 in the outcome condition) partidpated in this experiment.
About 70 percents of the participants were femde in each
sample

Materials  Based on the mean generaion counts of possible
DCs and ACs (Cummins, 1995), we chose two kinds of
conditionds (dightly revised so that naurd scenarios were
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cregted). We created Scenario A with the conditiond “if a
dudent dudies hard, then (ghe will pass the exam” and
Scenaio B with the conditiond “if fertilizer is put on the plants,
then they will grow quickly”. All the materids were initidly
written in English. They were trandated to French, Japanese,
and Karean, and then back-trandated to Engllish.

Procedure Materids were printed on booklets. Each
particpant was given a booklet containing ather Scenario A o
B, dther the probahility judgment of antecedent task or the
probahility judgment of conseguent task, and was dther in the
contra condition or in the outcome condition. In the antecedent
task, each patidpant was given a conditiond with the
information that the conseguent occurred, and was asked to
edimate the probakility that the antecedent was satisfied. Half of
the participants recaved informetion on the outcome that the
antecedent had nat been satisfied before the probahility
judgment (the outcome condition), wheress the other haf did
nat (the contrd condition). The partidpants in the outcome
condition were asked to judge the probahility supposing that
they did nat know the outcome. On the next page, they were
informed that the antecedent was nat actudly satisfied, and were
asked to point out possible ACs in four minutes, On the find
page they were aked to edimate the probahility that the
antecedent had been satisfied thinking back to the time when
they were nat yet informed of the outcome. In the probahility
judgment of consequent task, each participant was given a
conditiona with satisfied antecedent, and was asked to edimate
the probahility that the consequent would occur. The procedure
was dmog the same as that of the probahility judgment of
conseguent task. The experiment was run in regular dasses in
French, British, Jgpanese, and Korean universties,

Results and Discussion

Table2. Mean egtimated probahilities for each condition (%6).

Contral Contral Outcome  Outcome

Initial Fina Initial Fina
French 631 516 68,5 61.1
British 689 .1 62.4 69.7
Jpanee  67.3 579 738 728
Kaean 751 610 66.4 66.5

The mean edimated probability of each condition is
shown in Table 2. Because we found no significant differences
between the probability judgment of consequent task and the
probability judgment of antecedent task, we andyzed both sets
of datatogether. We dso found little difference between the data
of ScenariosA and B.

An ANOVA was conducted fdlowing the design of 4
(nationdity) by 2 (outcome) by 2 (trid). The main effet of
nationdity was dgnificant (F(3,371)=2.83, p<.05). The man
efect of outcome wes dgnificant (F(1,371)=7.83, p<.0l) :
aurprigngly, the esimated probahilities were higher in the
outcome condition than in the contrd condition. The main effect
of trid was dgnificant (F(1,371)=33.19, p<.01): the edimated
probahilities werelower in thefina judgment.

The interactions between naiondity and outcome
(F(3371)=195, ns) and nationdity and trid were not
dgnificant (F(3,371)=121, ns). The interaction between
outcome and trid was dgnificant (F(1,371)=30.58, p<.0l).
Furthemore, the interaction between nationdity, trid and
outcome was sgnificant (F(3,317)=3.10, p<.05).

In order to interpret the interaction, a sub-andyds was
conducted in each nationdity. For French participants, thesmple
main effect of outcome wasnat significant (F(1,371)=3.56, n.s.).
The dmple main effect of trid was Sgnificant (F(1,371)=16.74,
p<.01). The edimated probakilities were higher in the find
judgment. The dmple interaction was not  dSgnificant
(F(1,371)=.79, ns.). Thee revlts show that the French
patidpants did nat show hinddght bias The outcome
information did not make them revise their working modds.
They only revised thar working modds after painting out the
DCs or ACs The response patterns of the French fit the
‘rule-basad with explidt revison” modd.

With the Britih, the smple main effects of outcome
(F(1,371)=148, ns) and trid wee nat dgnificant
(H(1,37)=2.98, ns.). The ample interaction was dgnificant
(F(1,371)=26.03, p<.01). The dmplesmple main effet of
outcome was not dgnificant in the initid judgment
(F(1,742)=2.32, n.s.), whereas the etimated probahilities of the
fina judgment were sgnificantly lower in the contral condition
(F(1,742)=13.18, p<.01). This pattern fits the ‘rule-based with
implict revison” modd.

The pattern of the Japanese data was dmogt the same as
that of the British. The smple main effect of outcome was nat
dgnificant (F(1,371)=3.77, n.s.). The ample main effect of trid
was sgnificant (F(1,371)=5.85, p<.05). The Smple interaction
was dgnificant (F(1,371)=856, p<.0l). The smplesmple
main effet of outcome was nat dgnificant in the initid
judgment (F(1,742)=2.38, n.s.), wheressiit was Sgnificant in the
final judgment (F(1,742)=12.26, p<.01). The data paitern fitsthe
‘rule-based with implidit revison” modd.

In the Koreans, the smple main effect of outcome was
nat sgnificant (F(1,371)=.174, n.s.). The smple main effect of
trid was dgnificant (F(1,371)=10.23, p<.01). The dmple
interaction was dgnificant (F(1,371)=10.53, p<.0l). The
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dmplesmple main effect of outcome was dgnificant in the
initid judgment (F(1,742)=4.00, p<.05), wheress it was nat
dgnificant in the find judgment (F(1,742)=164, ns.). The
patern of the Koreens was identicadl to our prediction for
Eagterners. They exhibited hindsight bias It means that, when
the outcome information was given, implicit access was made
torevisethar working modes

Hindsght bias was thus seen only among Korean
partidpants. This might be condgent with bath the result of
Cha and Nishett (2000) that hinddght bias was sronger for
Koreans than Americans and those of Heine and Lehman
(1995) that the Japanese did nat show grong hindsight bias.
Heine and Lehman inferred that it was because Japanese were
less confident generdly. But, it is an open quesion. We infer
that hindgght bias is a product of implicit access to revised
working modds but it is not generated if the working modds
are amended so that they compensate the implicitly decreased
probahility.

The hypathesis of culturd differences based on the
didinction between explidt and implicit processng was naot
completdy supported. It can be inferred that the British used
implidt revison in Expeaiment 1. Although French did nat
seam to useit, implicit revision may be universd to some extent.
The difference between Choi and Nisbett ‘s (2000) study and
our dudy isthat they used a gtory about a ssminary student who
was very likely to hep others with ano-hdp outcome, whereas
we usad conditionds Generdly spesking, people are enjoined
to asume the truth of the premisesin logica reasoning. Hence,
the British and Japanese participants might suppose tha the
premise was true and suppose that they did nat know the
unexpected outcome when egimaing the probability. We
addressed these possihilities in a second experiment which
invalved an adaptation of Choi and Nisbett’smaerids.

Experiment 2
Method

Design The dedgn was 4 (nationdity: British, French,
Japanese, Koreans) by 2 (outcome: contral, outcome) by 2 (trid:
initid, find) in each task. ”Nationdity” and “outcome” were
between-aubject factors.

Participants Ninety-three British  universty  students
partidpated. However, 24 of them had groan up in ehnic
minority, mainly South Adan, cultures in Greet Britain, and so
33 in the contrd condition and 36 in the outcome condition
were used for the ANOVA. Ningy-seven French universty
sudents participated (three partid pants had missing data, hence
46 in the contrdl condition and 48 in the outcome condition
were used for gatidica andyss), dong with 114 Japanese

univergty sudents (57 in the contrad condition and 57 in the
outcome condition), and 102 Koreen university sudents (52 in
the contrd condition and 50 in the outcome condition). About
70 percent of the participants were femdein each sample

Materials ~ The same Good Samariten scenario as that used
in Cha and Nisbett (2000) was usad in Experiment 2, in which
the target man, John, is expected to hdp a vidim. The
partidpants were asked to egimae the probahility that John
heped the victim.

Procedure Maeids wee printed in booklgs Each
partidpant was given a booklet containing the Good Samaritan
scenario, and was asked to edimate the probahility that John
heped the vidtim. Half of the participants recaved information
on the outcome that he had nat helped the vidim before the
probahility judgment (the outcome condition), whereas the ather
haf did nat (the contrd condition). The particpants in the
outcome condition were asked to judge the probahility
suppasing that they did nat know the outcome. The second and
the third pages were dmogt the same as those of Experiment 1.
The experiment was run in regular dasses in French, British,
Japanese, and Korean universties,

Results and Discussion

The mean edimated probahilities in each condition are
shown in Tade 3. An ANOVA was conducted fdlowing the
design of 4 (nationdity) by 2 (outcome) by 2 (trid). The main
effects of nationdity (F(3,371)=1.49, ns.) and outcome were
nat sgnificant (F(1,371)=.15, n.s.). The main effet of trid was
sgnificant (F(1,371)=80.63, p<.01). The esimated probahilities
weregenerdly lower in thefina judgment.

Table 3. Mean egtimated probahilities for each condition (%6).

Contral Contral Outcome  Outcome

Initial Fina Initial Fina
French  76.2 635 75.1 731
British 66.9 57.8 784 734
Jpanese  86.7 717 745 69.1
Koean 819 70.8 722 66.2

The interaction between nationdity and outcome was
sgnificant  (F(38,371)=5.25, p<.01). Hence the fdllowing
andyses were done. The dmple main effect of outcome in the
French data was nat sgnificant (F(1, 742)=1.75, ns.). The
dmple main effect of outcome in the British was significant
(F(1, 742=13.02, p<.01); vey surprisgngly, the esimaed
probahilities were higher in the outcome condition. The Smple
main effect of outcome in the Japanese was sgnificant (F(1,
742)=6.42, p<.05); the estimated probakilities were lower in the
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outcome condition. The smple main effect of outcome in the
Koreen data was dgnificat (F(1, 742)=5.40, p<.05); the
edimated probahilities werelower in the outcome condition.

The interaction between naiondity and trid was nat
dgnificant (F(3371)=.77, ns). The interadtion between
outcome and trid was sgnificant (F(1,371)=16.11, p<.01). The
dmple man effed of outcome of initid judgment was
sgnificant (F(1, 742)=4.10, p<.05). The ettimated probahilities
were gengdly lowe in the outcome condition. The smple
main effect of outcome of find judgment was nat sgnificant
(F(1, 742)=1.97, n.s.). Fndly, the two-way interaction was not
dgnificant (F(3,317)=.77,n.s.).

In short, the data patterns of the French and British fit the
‘rule-basad with implict revison’ modd, wheress that of the
Koreansand Japanesefit the ‘implicit revison’ modd.

General Discussion

As shown in Table 4, the bes fit modd is asigned to
each condition of Expeiments 1 and 2. Ndthe the
‘explidt-impliat” hypathesis nor the ‘rule-didectics’ hypothes's
adone was able to explain dl the aspects of culturd differences
seen in these experiments. Rather, we bdieve that they explain
them in combination with each ather asshown in Table 4.

Hindsight bias can be causad by the implidit revison of
working modds. This was inferred to be made nat only by
Eagterners but dso by Westerners basad on the results that the
edimated probabilities did nat decreese in the outcome
condition in some conditions Only the French daa of
Experiment 1 fit the prediction about Westerners based on both
the ‘explidt-implidt’ and ‘ruleddedtics hypatheses The
Japanee data of Experiment 2 and the Koreen data fit the
prediction about Eagterners basad on both the hypoatheses. In
other cases, dthough the patidipants were infared to be
affected by the outcome information implicitly, they did nat
show hinddght bias presumably because of adjuding ther
working modds while kegping the origind ones These cases
mean that implict revison is univesd to some extent,
espeddly dncethe data of Experiment 2 show that both French
and British partidpants did it. The reason why they did nat
show hinddght hias is infared to be that they adjusted thar
working modds so that they falowed arule origindly induced
from the scenario.

Whether people adjugt their working modds to falow a
rule is sengtive to the stuation. Comparing the results of
Japanese participants in Experiments 1 and 2, they made this
adjugment when conditionds were usad, wheress they did not
when the Good Samaritan soenario was used. We interpret the
differences as showing that the pressure to compensate was

gronger in Experiment 1. The difference between Experiments
1 and 2isreflected in the data of the French partid pants.

Findly, ancther possble interpretation of these results is
that Eagerners are more likdy to revise thar bdief. Further
invedtigation isneeded to accessthis gpen question.

Table4. Theinferred summeary of Experiment 1 and 2

Experiment 1 Experiment 2

(Condiitiona) (Good Samaritan)
French  RBwWithER RB with IR
British RB with IR RB with IR
Jpanese RBwithIR IR(hindsight bias)
Koean  IR(hinddghtbias) IR(hindsght bias)

Nate RB: Rule-basad, ER: Explidt revison, IR: Implicit
revisgon.
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