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Although past theory and research have suggested that counterfactual thoughts
(representations of alternatives to past outcomes) weaken the hindsight bias (after-the-
fact exaggeration of an outcome’s a priori likelihood), the present research shows the
opposite (i.e., positive) relation. Experiment 1 demonstrated that counterfactual think-
ing can heighten the hindsight bias, and that the effect of counterfactuals on causal
inferences can account for this relation. Experiment 2 indicated that postoutcome
elaboration of the causal linkage between an antecedent and outcome is essential for
the hindsight bias, and that this biasmay be redefined to include postoutcome certainty
regarding ‘‘what should have been’’ as well as what was. Experiment 3 provided more
direct evidence that causal inferences mediate the facilitative effect of counterfactual
thinking on the hindsight bias.  1996 Academic Press, Inc.

I just knew I should have picked door number two. L et’s Make a Deal contestant

The above comment exemplifies a perception familiar perhaps not only to
game showcontestants, but tomany of us. Anunfortunate set of circumstances
befalls us and we recognize instantly—alas, too late—that we might have
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done something to avoid it. This perception embraces three inferences:
A counterfactual (i.e., that the outcome in question could have occurred
differently than it did), a causal attribution (i.e., a specificationof the outcome’s
cause, such as a critical decision), and a bias of hindsight (i.e., a postoutcome
exaggeration of the a priori predictability of the outcome, such that one
believes that one ‘‘knew it all along’’). The goal of this article is to synthesize
these three elements into a coherent model. Three experiments are described
that provide evidence for three key assertions. First, consideration of
a counterfactual conditional (specifying an ‘‘if—then’’ alternative to the ob-
tained outcome) increases the magnitude of the hindsight bias. Second, the
mechanism underlying this effect is based on a causal attribution process:
counterfactual conditionals yield causal information, the clarity and explana-
tory value of which may then increase hindsight certainty. Third, the hindsight
bias may be expanded to embrace a postoutcome enhancement of certainty
directed not only to what was, but also to what might have been. Our
introduction elaborates on each of these ideas.

The Hindsight Bias

People commonly perceive past outcomes to be clear and understandable
relative to the uncertainty of future possibilities. This ‘‘knew-it-all-along’’
effect, or hindsight bias, has become an enduring and robust psychological
finding (see Christensen-Szalanski& Willham, 1991; Hawkins& Hastie, 1990,
for reviews). The hindsight bias represents more than simple learning from
past experience; it describes an inability to retrieve one’s pre-outcomeexplana-
tory perspective. It is, therefore, ‘‘a projection of new knowledge into the past
accompanied by a denial that the outcome information has influenced judg-
ments’’ (Wasserman, Lempert, & Hastie, 1991, p. 30).

The effect seems to be rooted primarily in the purely cognitive process
labeled ‘‘rejudgment’’ by Hawkins and Hastie (1990). People ‘‘make sense’’ of
the past by superimposing structure and simplicity on their recollections of it.
Outcome information is rapidly, effortlessly assimilated into a schematic
representation of the past and, unbeknownst to the perceiver, powerfully
affects perceptions of the causal structure of past outcomes (Fischhoff, 1975).
Selective recall of information congruent with the outcome, cued by the
outcome itself, contributes to causal inferences linking specific, promotive
antecedents to the outcome (Schkade & Kilbourne, 1991; Wasserman et al.,
1991; see also Read, 1987). The result is a modification of the perceiver’s
‘‘generic model of causal relations in the domain under consideration’’ (Haw-
kins & Hastie, 1990, p. 322), and the exaggerated after-the-fact belief that the
outcome was quite predictable before the fact.

Fischhoff (1975) coined the term ‘‘creeping determinism’’ for his interpretation
that the hindsight bias represents a post hoc perception of inevitability, one
that has ‘‘crept up’’ on the individual after a preoutcome view thatwas much less
certain. In support of this view, Fischhoff quoted historian Georges Florovsky:
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In retrospect, we seem to perceive the logic of the events which
unfold themselves in a regular or linear fashion according to a recog-
nizable pattern with an alleged inner necessity. So that we get the
impression that it really could not have happened otherwise (cited in
Fischhoff, 1975, p. 288; also cited in Fischhoff, 1982).

But exactly what sort of determinism is creeping here? The above quotation
clearly asserts that the hindsight bias precludes, or is incompatible with,
propositions of what might have been (i.e., counterfactuals), an assumption
that has been pervasive in this literature. However, a useful distinction
between two kinds of hindsight judgment (and hence two kinds of determin-
ism) must be stressed. The above description refers to a retrospective likeli-
hood judgment that is unconditional; that is, it is not contingent upon any
antecedent conditions. This corresponds to what some philosophers have
called actualism; i.e., the belief that what happened in the past had to have
happened no matter what (Ayer, 1968; Berofsky, 1966; Dennett, 1984). This
type of hindsight would certainly be inversely related to counterfactual
musings (i.e., the belief that what happened was the only, predestined way in
which things could have unfolded certainly precludes admission of an alterna-
tive outcome). Actualism, however, is not only unworkable philosophically
(Dennett, 1984), at odds with the very practice of science (Bunge, 1970), but
likely does not characterize lay perceptions either.

In contrast, a likelihood judgment of a past outcome that is conditional—in
other words, that is contingent upon the preoccurrence of some causally
potent, generative antecedent condition—is more often equated with the
determinism typically assumed by scientists (Bunge, 1970). According to this
view, a past outcome is viewed to have been certain (i.e., ‘‘determined’’) only to
the extent that its cause preceded it. In this case, one can very easily point to the
counterfactual inference that had its causal antecedent not been present, the
outcome would not have occurred. This form of determinism is the one most
often assumed by present-day philosophers and scientists (Bunge, 1970) and
very likely also forms the basis of the hindsight bias. More specifically, the core
assertions of this article are (a) that the hindsight bias is largely limited to
conditional (or contingent) likelihood judgments, and (b) that given this
conditionality, counterfactual thinking is not only compatible with the hind-
sight bias, it may also increase it. We examine this causal relation in greater
detail in the next section.

Counterfactual Thinking

The actualist, unconditional likelihood interpretation of the hindsight bias
(as represented by the Florovsky quotation) as a denial of outcome alterna-
tives seems at odds with a growing literature detailing the ubiquity of
counterfactual thoughts—thoughts that explicitly specify outcome alterna-
tives. Counterfactual thinking refers to the consideration of alternatives to
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past outcomes, to ‘‘what might have been’’ (e.g., Kahneman & Miller, 1986;
Kahneman & Tversky, 1982; Miller, Turnbull, & McFarland, 1990; Roese
& Olson, 1993a, 1995a). ‘‘If only’’ prefixes exemplify such thoughts (e.g., ‘‘If
only she had studied, she would have passed’’) and they are frequently
conceptualized as conditional propositions, embracing both an antecedent
(e.g., studying) and a consequent (e.g., passing). As in the above example,
counterfactuals often focus prescriptively on what ‘‘should have been’’
(Gilovich, Medvec, & Chen, 1995; Miller & Taylor, 1995; Miller & Turnbull,
1990); that is, on what decisions or actions might have led directly to a more
desired outcome and thus ‘‘ought’’ to have been implemented.Recent research
has focused on the beneficial effect of generating such counterfactuals, in that
they may often elucidate plans and behavior that lead to future betterment
(Johnson & Sherman, 1990; Markman, Gavanski, Sherman, & McMullen,
1993; Roese, 1994; Roese & Olson, 1995b; but see also Sherman & McConnell,
1995).

As argued previously, several theorists have embraced the actualist defini-
tion of hindsight bias, focusing on how an unconditional likelihood judgment
of outcome certainty should preclude thoughts of what might have been. For
example, Kahneman and Varey (1990) noted the ‘‘intriguing tension’’ between
counterfactuals and the hindsight bias, noting that ‘‘X is neither necessary nor
inevitable if it can properly be said that Y almost happened instead of [X]’’ (p.
1103). This assumption has been echoed by several authors: ‘‘To the extent
that counterfactuals are easily and spontaneously generated, the past seems
less inevitable: Other outcomes were clearly possible’’ (Sherman, 1991, p. 182).
Indeed, there is some experimental evidence to suggest that the elicitation of
counterfactual thoughts reduces the hindsight bias. For example, the more
alternatives to a stated outcome that subjects consider, the lower the median
likelihoods ascribed to these outcomes (Fischhoff, 1976, Experiment 2). Also,
subjects requested to consider how a published experimental outcome might
have turned out otherwise reduced their expectations that the experiment
could be replicated (Slovic & Fischhoff, 1977, Experiment 2).

In contrast, when we define the hindsight bias in terms of scientific deter-
minism, that is, in terms of conditional likelihood judgments, it becomes
clear that counterfactuals may be positively, rather than negatively, related
to the hindsight bias. This relation rests on the idea that causal assertions
explain an outcome. And explanations breed certainty (Anderson, Lepper
& Ross, 1980; Anderson & Sechler, 1986). To the extent that the generat-
ing conditions for a given outcomeare explained andunderstood, the outcome
should appear more certain in retrospect, at least insofar as those generat-
ing conditions continue to hold. Thus, counterfactuals that explain an
outcome by influencing a causal inference should increase estimates of con-
ditional likelihood. This positive relation of counterfactuals and hindsight
bias rests on the effect of counterfactuals on causal attributions, to which we
turn next.
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Causal Attributions

Counterfactual conditionals are essentially causal statements (Mackie,
1974; Roese & Olson, 1995a). If a student believes that ‘‘if only she had bought
the study guide, she would have passed her exam,’’ she has articulated the
causal contingency between study guides and grades: buying a study guide
causes better grades. Counterfactual conditionals embody the ‘‘manipulabil-
ity’’ criterion of causality embraced by modern scientists (White, 1990). Thus,
asserting that the addition or deletion of antecedent X ‘‘undoes’’ outcome
Y leads to the causal attribution that X caused Y. Wells and Gavanski (1989)
described two experiments demonstrating this relation. These authors ma-
nipulated whether the deletion of a salient antecedent action undid an
outcome. Greater attributions of responsibility resulted when the counterfac-
tual so generated undid the outcome (e.g., ‘‘If X were different, the outcome
would have been avoided’’) than when the counterfactual could not undo the
outcome (e.g., ‘‘Even if X were different, the outcome would have been the
same’’).

The hindsight bias, according to current consensus, resides in an elaborative
restructuring of the outcome’s mental representation upon receipt of outcome
information (Fischhoff, 1975; Hawkins & Hastie, 1990). That is, people
perceive the occurrence of an outcome and are compelled to make sense of it.
They erect a conceptual superstructure that binds the outcome to their implicit
assumptions regarding the workings of the world. At the heart of this
processing is attributional, or causal reasoning. By elaborating the causal
structure enmeshing an outcome and, hence, articulating those causal ante-
cedents that brought it about, the outcome becomes more predictable, more
inevitable. Recent evidence confirms the relation of causal judgments to the
hindsight bias. Wasserman et al. (1991) demonstrated that when subjects
could make clear, ‘‘deterministic’’ attributions regarding an outcome, the
hindsight bias was increased relative to cases where more random factors
seemed at play. The clearer the attribution of the outcome to a specific
antecedent, the greater the magnitude of the hindsight bias (see Nario & Bran-
scombe, 1995). In another vein, expectancy-disconfirmation, previously
shown to trigger attributional thinking (e.g., Hastie, 1984; Weiner, 1985), has
been similarly shown to heighten the hindsight bias. In research by Schkade
and Kilbourne (1991), outcome knowledge created greater certainty regarding
the outcome’s likelihood (relative to no-outcome conditions), but this hind-
sight effect was greater when the outcome was inconsistent rather than
consistent with past performance. Thus, previous evidence converges to
suggest the facilitating impact of causal attributions on the hindsight bias.

This relation between counterfactuals and attributions, and between attri-
butions and the hindsight bias, leads very naturally to the prediction that
generating a counterfactual conditional targeting a specific outcome should
increase the hindsight bias associated with that outcome. Counterfactual
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conditionals illuminate the causal contingency between a given antecedent
and outcome, which in turn heightens the explanatory clarity, and hence
certainty, directed toward the outcome. In Experiments 1 and 3, we document
the effect of counterfactual thinking on causal attributions and on the hind-
sight bias, showing that causal attributions mediate the positive impact of
counterfactuals on the hindsight bias.

This reasoning also invokes important limiting conditions on the positive
effect of counterfactuals on the hindsight bias. First, for the effect to occur,
individuals must recognize the causal implications of the counterfactual they
have generated. Second, the counterfactual must be a conditional, and it must
undo the outcome, in order for it to result in the type of causal attribution that
can increase the certainty directed toward an outcome (Kahneman, 1995). If
the counterfactual is not a conditional (i.e., a ‘‘close counterfactual’’ that
specifies only somenarrowly missed outcome but no antecedent condition), or
if it fails to undo the outcome (which would suggest that the considered
antecedent is not causally potent), then no compelling explanation for ‘‘why’’
the outcome occurred can be advanced, and hindsight certainty will not
increase.

An intriguing implication of this line of reasoning is that the hindsight bias
may represent more than an enhanced after-the-fact certainty regarding the
occurrence of an outcome. The hindsight bias involves a shift in the individ-
ual’s causal model of the domain under consideration; based on the above
argument, counterfactual inferences are an integral component of such
models. Thus, by extension, the hindsight bias may also represent an enhanced
post hoc certainty that another outcome could have, or perhaps should have,
occurred. This extension of hindsight ‘‘certainty’’ to counterfactual alterna-
tives may form the basis for the ‘‘armchair quarterback.’’ When sports fans
watch their favorite team lose, they may demonstrate the classic hindsight bias
in noting that the loss was predictable and inevitable, given, for example,
certain foolish decisions made by the coach. But note that this same post hoc
certainty may also apply to decisions the coach should have made and that
wouldhave resulted in victory.That is, fans maybelieve that the teamcertainly
would have won if only the coach had made different decisions. Both types of
certainty, one directed to what was and the other to what should have been,
reflect the output of active attempts to ‘‘make sense’’ of the past, and both are
rooted in post hoc attributions. In Experiment 2, we show that the hindsight
bias reflects the effect of outcome knowledge on both perceptions of the
obtained outcome (as has traditionally been shown) and also perceptions of
what should have been.

EXPERIMENT 1

The first experiment was designed to show that a manipulation of counter-
factual availability can influence both causal and hindsight judgments. Specifi-
cally, if a counterfactual conditional ‘‘undoes’’ the target outcome (i.e., the
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1Our use of the term ‘‘motivation’’ focuses on the basic impulsion to avoid aversive outcomes
and approach gratifying outcomes. Hence, negative outcomes may be said to motivate avoidance
behavior and also to mobilize cognitive activity designed to minimize damage and facilitate future
avoidance behavior (Taylor, 1991). By contrast, previous research on the hindsight bias has used
the term motivation to refer to impressionmanagement goals (Leary, 1982), individual differences
in need for closure (Campbell & Tesser, 1983), and monetary goals (Hell et al., 1988).

mental alteration of some antecedent results in the mental elimination of the
outcome), then judgment of the causal contingency between the antecedent
and outcome, and therefore of the predictability of the outcome (i.e., the
hindsight bias), should be heightened, relative to the case where the counter-
factual fails to undo the outcome.

In this experiment, subjects read a scenario depicting a student’s prepara-
tions for an important exam. She engages in several preexamundertakings (the
target causal antecedents), some facilitative and others inhibitory of success on
the exam. To examine the role of undoing, we manipulated covariation
information regarding one of these antecedent actions. The action was either
consistently or inconsistently successful in the past. However, in the present
circumstance, the actionwas dormant : The protagonist failed to make use of it.
Thus, the only way that subjects could see any relevance of this antecedent to
the present situation was to elaborate it counterfactually (i.e., to consider
whether it would have had an effect if it had been employed in present case). To
bemore specific, the protagonist in the scenario suffers panic attacks, forwhich
she has been prescribed pills. These pills were described as either frequently or
rarely effective in the past (i.e., a manipulation of consistency information). On
the day of her exam, she forgets to take her pill. Hence, subjects could generate
the respective counterfactuals that ‘‘if she had taken her pill, she may have
performed better’’ (the undoing condition) or ‘‘even if she had taken her pill,
her performance would have been the same’’ (the no-undoing condition). We
predicted that undoing (vs no-undoing) would heighten perceptions of the
causal potency of forgetting to take the pill, but would have no effect on causal
perceptions regarding the other antecedent actions. Further, we predicted that
undoing (vs no-undoing) would magnify the hindsight bias.

In order to shed some light on the motivational underpinnings for our
model, we also manipulated outcome.1 The rationale for this manipulation
derives from three related lines of research. First, counterfactual thinking may
be triggered by negative and unexpected outcomes (Kahneman & Miller,
1986; Olson, Roese, & Deibert, 1996; Roese & Olson, 1995a). Second, several
studies have shown that attributional thinking also becomes more vigorous
following negative and unexpected outcomes (Hastie, 1984; Weiner, 1985).
Because counterfactual inferences underlie many attributional judgments
(Lipe, 1991; Wells & Gavanski, 1989), the impact of outcome on counterfac-
tuals may account for the effect of outcome on attributions. Third, the
hindsight bias is also heightened by negative and unexpected outcomes
(Schkade & Kilbourne, 1991). Because negative and unexpected events are
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2The point of this manipulationwas to operationalize the situational impulsion for ‘‘sensemak-
ing.’’ Both negative and unexpected outcomes have been conceptualized in precisely these
motivational terms. Nevertheless, it should be noted that these are distinct constructs, and
controversy has centered on which might account for the other in terms of their attributional
effects (e.g., Bohner, Bless, Schwarz, & Strack, 1989; Kanazawa, 1992; Olson, Roese, & Zanna,
1996). Complicating matters is the fact that the two constructs covary naturally: Negative
outcomes are frequenty unexpected. However, this controversy does not bear directly on the
present research, as separate assertions regarding one or the other construct are never made. For
the sake of clarity, we label levels of the manipulated variable in terms of valence (neutral, mildly
negative, extremely negative), but of course, these levels also represent levels of expectancy
(expected, mildly unexpected, extremely unexpected).

those most likely to motivate ‘‘sense making’’ cognitive activity (an inherently
functional and survival-oriented response), these sorts of outcomes should
elicit counterfactual and attributional judgments, thereby increasing the
hindsight bias. In this experiment, we used three levels of outcome, with
valence and expectancy deliberately confounded.2 We predicted an interac-
tion between undoing and outcome, such that the undoing effect would be
stronger on both attributions and the hindsight bias in the negative outcome
conditions, relative to the neutral outcome condition.

Method

Subjects. Subjects were 100 students (54 women, 46 men) enrolled in introductory psychology
classes at the University of California at Santa Barbara, participating for course credit. Subjects
were randomly assigned to the 6 conditions of a 2 (undoing)]3 (outcome) factorial design.

Materials and procedure. Subjects were seated individually in small rooms containing IBM-
compatible computers. They completed the study privately and anonymously. After a brief
introduction, the computer program displayed the scenario 2 sentences at a time; subjects pressed
ENTER when they wished to move on to the next sentences. The scenario described Sarah, an
undergraduate student preparing for an important exam (adapted from Roese & Olson, 1993b).
Four antecedents focusing on Sarah’s preparation were detailed. Two were success-facilitative
(extra reference material, saw last year’s exam) and 2 were success-inhibitory (went out with
friends, forgot to take pill). The undoing manipulation, as noted previously, was based on whether
the counterfactual antecedent, ‘‘if Sarah had remembered to take her pill,’’ undoes the outcome.
In the undoing condition, the description of the pill’s past effectiveness suggests the counterfactual
that ‘‘Sarah would’ve done better,’’ but in the no-undoing condition, the description of the pill’s
ineffectiveness suggests the counterfactual that ‘‘Sarah wouldn’t have done any better.’’ Further,
the outcome was described as being neutral (Sarah receives a grade of 70%), mildly negative
(55%), or extremely negative (40%). The scenario read as follows:

Sarah is a freshman student in university. She is a typical student in most respects,
getting grades that average around 70% in her first quarter. Sarah has an important
midterm exam coming up in her psychology class. She begins to prepare about a week
before the exam date, intent on getting at least her customary grade (70%).As she always
did before an important exam, Sarah went to the library to look over some extra
reference material. Three nights before the exam, Sarah was invited out by old friends
from high school. Because she hadn’t seen them for several months, she decided to go,
even though she had planned to study that night. Two days before the exam, Sarah
happened to run into an old friend,Lynn, whohad taken the samepsychology course the
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year before and had copies of last year’s exams. Sarah studied some of these exams
closely to get an idea of the kinds of questions that might be on her exam. Just before
sitting down to take exams, Sarahusually swallows a pill prescribed by her doctor for the
panic attacks she often suffers. Sarah almost always takes a pill before exams, and it often
seems to make her feel better [even though it rarely seems to make her feel better]. On
the day of her psychology exam, however, she forgets to take her pill. Sarah does her best
on the exam. A week later, she learns that her grade on the exam is 70% [55%, 40%].

Several 9-point rating scales then appeared onscreen one at a time, and subjects were requested to
press a number between 1 and 9 for each. Appearing first were two items assessing the hindsight
bias: ‘‘How predictable in advance was Sarah’s grade on the exam?; ‘‘How inevitable was Sarah’s
grade on the exam?’’ These ratings were anchored, respectively, by ‘‘not at all predictable’’ and
‘‘extremely predictable,’’ and by ‘‘not at all inevitable’’ and ‘‘extremely inevitable.’’ Subjects then
rated the causal potency of the four antecedents. The antecedent was first described by a single
sentence (e.g., ‘‘Sarah forgot to take her pill’’), followed by the question, ‘‘How big of an effect did
this have on her grade?’’ Nine-point ratings were anchored by ‘‘very small effect’’ versus ‘‘very
large effect.’’ Two ratings followed that assessed global perceptions of Sarah’s actions. The first
focused on controllability: ‘‘How much control did Sarah have over her grade?’’ The second was
a rating of global internal attribution for the outcome: ‘‘Overall, how large an effect did Sarah’s
actions have on the grade she received?’’ These ratings were anchored, respectively, by ‘‘not at all
under her control’’ and ‘‘completely under her control,’’ and by ‘‘very small effect’’ and ‘‘very large
effect.’’

Finally, manipulation checks were completed. The valence and expectancy disconfirmation
components of the outcome manipulationwere assessed by the questions, ‘‘How upsetting do you
think Sarah found her grade on the exam?’’ and ‘‘How surprising do you think Sarah found her
grade on the exam?’’ These ratings were anchored, respectively, by ‘‘not at all upsetting’’ and
‘‘extremely upsetting,’’ and by ‘‘not at all surprising’’ and ‘‘extremely surprising.’’

Results and Discussion

Manipulation check. Ratings of ‘‘upsetting’’ and ‘‘surprising’’ were assessed
using 2 (undoing)]3 (outcome) ANOVAs as checks on the outcome manipu-
lation. Both revealed only the expected main effect of outcome, Fs (2, 94)\
231.79, 78.92, ps\ .001. As the outcome became more negative, subjects rated
it as more upsetting (Ms\2.06, 7.00, 7.33) and more surprising (Ms\1.97,
6.34, 6.29). There was no formal check on the undoingmanipulation, but given
its success in previous research (e.g., Boninger, Gleicher, & Strathman, 1994;
Wells & Gavanski, 1989), we did not foresee difficulties with it.

Causal potency. The 4 ratings of causal potency directed at the 4 target
antecedents were first assessed by MANOVA, in which undoing and outcome
were between-subject factors.Only themain effect for outcomewas significant,
multivariate F (8, 184)\8.20, p\ .001. Univariate ANOVAs confirmed that
the main effect for outcome was reliable on all 4 ratings (Fs[5, ps\ .01). The
success-facilitating antecedents (extra references, last year’s exam) were rated
as less causally potent as the outcome became more negative (averaged
Ms\5.46, 4.25, 3.99, respectively). The success-inhibiting antecedents (forgot
pill, went out with friends) showed the reverse pattern as the outcome became
more negative (averaged Ms\3.88, 5.83, 5.78, respectively). Thus, ratings of
causal potency, depending on their facilitative or inhibitory nature, were
equivalently influenced by the outcome manipulation.
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3Unless otherwise noted, pairwise contrasts are 2-tailed and based on the mean square error
term from the relevant ANOVA.

The above findings represent the expected backdrop against which we
tested our central prediction regarding the effect of undoing on causal
judgments. This hypothesis centered on the undoing main effect in each of the
univariate ANOVAs performed on the 4 causal potency ratings. As expected,
of the 4 antecedents, only ‘‘pill’’ ratings were sensitive to the undoing manipu-
lation, F (1, 94)\3.80, p\ .05; Fs\1 for the other 3 ratings. As expected,
Sarah’s forgetting to take her pill was rated as more causally potent in the
undoing (M\5.15) than in the no-undoing condition (M\4.57), Thus, the
counterfactual undoing manipulation did not influence causal perceptions in
general, but only the one causal inference that centered on the antecedent that
could ‘‘undo’’ the outcome in question.

This latter conclusion was further reinforced by 2]3 ANOVAs of control-
lability ratings and global internal attribution ratings. In neither analysis was
themain effect for undoing reliable.No other effectswere reliable on controlla-
bility ratings, and only the expected (though uninteresting) effect of outcome
was reliable in the internal attribution analysis, F(2, 94)\245.74, p\ .001.
Subjects saw Sarah’s actions as playing a larger role in general as the outcome
became more negative (Ms\1.53, 6.91, 7.35, respectively).

Hindsight. A2 (undoing)]3 (outcome)ANOVAperformedonpredictabil-
ity ratings revealed a marginally significant main effect for undoing,
F (1, 94)\3.64, p\ .06. Subjects able to undo the outcome saw it as more
predictable (M\5.40) than those not undoing it (M\5.08). As well, the more
negative the outcome, the less predictable it seemed (Ms\6.15, 5.56, 4.50),
F (2, 94)\8.44, p\ .01. The hypothesized interaction between these two fac-
tors was marginally significant, F (2, 94)\2.82, p\ .06, such that the largest
effect of undoingoccurred, as expected,within the extremely negative outcome
condition, t(94)\2.44, p\ .05 (Ms\5.40 vs 3.79 for undoing and no-undo-
ing, respectively).3Neither of the other pairwise contrasts were reliable. Means
from this interaction appear in Table 1. Another 2]3 ANOVA performed on
ratings of inevitability (the other operational measure of hindsight bias)
revealed no reliable effects. Informal comments by subjects suggested that
some did not understand the meaning of ‘‘inevitable,’’ thus invalidating the
measure.

These results supported our hypotheses. First, the manipulation of counter-
factual availability indicated that a counterfactual that undoes an outcome
(relative to one that does not) heightens the perceived causal potency of that,
and only that, antecedent. This finding is essentially a replication of Wells and
Gavanski (1989). More important was our finding that this undoing manipu-
lation also influenced ratings of the outcome’s a priori predictability. Thus,
generating a counterfactual that undoes the outcomeheightened the hindsight
bias. This experiment represents the first clear evidence that the relation
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TABLE 1
E  U  O  P (E 1)

Outcome

Neutral Mildly negative Extremely negative

Undoing 6.41 (17) 5.40 (15) 5.40 (15)
No-undoing 5.88 (17) 5.71 (17) 3.79 (19)

Note. Higher values indicate greater outcome predictability. Parenthetical values indicate n.
Means within the last column only differ at p\ .05.

between counterfactuals and the hindsight bias may be characterized as
positive rather than negative.

Further, the motivational basis of our perspective was supported. Although
counterfactual thinking heightened the hindsight ratings overall, the counter-
factual manipulation exerted its strongest effect when the outcome was
extremely negative and unexpected. This finding parallels that of Schkade and
Kilbourne (1991), but also supports the assertion that situational factors that
motivate sensemaking activity accentuate the impact of counterfactuals on the
hindsight bias. In other words, the impulsion to make sense out of unwanted
or unexpected circumstances constitutes the psychological glue that binds
together counterfactual thinking, causal attributions, and the hindsight bias.

EXPERIMENT 2

One obvious criticism of the first experiment is that it did not examine the
hindsight bias per se as it has been traditionally operationalized. All subjects
simply rated the a priori predictability of the target outcome after the fact,
precluding a comparison of judgmentswith and without outcome information
(as was possible in Fischhoff, 1975; Fischhoff & Beyth, 1975). Also, some of the
relations attained only marginal significance. To provide more compelling
evidence for our arguments, we sought additional evidence in Experiment
2 within the traditional between-subject hindsight bias paradigm.

Twovariablesweremanipulatedorthogonally: a decisionmade by an actor,
and the consequent outcome. Subjects read a scenario that was loosely based
on events that occurred during the First World War. Like previous hindsight
bias studies using a historical scenario format (e.g., Fischhoff, 1975; Wasser-
man et al., 1991), several incidents culminated in a focal outcome.The scenario
differed from previous studies in that it contained a specific decisional
juncture; that is, a critical decision was described (a choice between three
options), the consequences of which formed the focal outcome. Although three
options for the decision were described, one was clearly a poor choice. The
actor’s decision constituted the first manipulation (the actor is described as
choosing one or the other of the two attractive options). Outcome was also
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manipulated (no-outcome, positive outcome, negative outcome). This para-
digm allowed for the examination of hindsight effects in their traditional guise
(e.g., likelihood ratings of the outcome compared between outcome and
no-outcome subjects). It also permitted an assessment of perceptions of what
‘‘should have been’’ (i.e., counterfactual prescriptions for the avoidance of the
outcome). That is, a decision to act on one of two attractive options followed
by negative consequences was expected to evoke ‘‘if only’’ thoughts about the
other option.

Two goals guided this experiment. First, we examined the effect of outcome
information on likelihood estimates to document the hindsight bias in its
traditional between-subjects guise, and assessed the mediating role of causal
attributions by tapping subjects’ cognitive elaboration of the antecedent-
outcome contingency. As we have argued, recognition and elaboration of the
linkage between a plausible, focal antecedent X and the outcome Y, yielding
a causal inference that X caused Y, represents a central mechanism underlying
the development of biases of hindsight. In other words, people will find an
outcome predictable and unsurprising only to the extent that they can explain
it or make sense of it: this explaining and sensemaking resides in identifying
a plausible cause for the outcome. From this perspective, the hindsight bias
should not reflect the perception that Y was completely inevitable (the
actualist interpretation of creeping determinism), but rather that it was
inevitable only under the existing conditions that gave rise to it (the scientific
determinism interpretation). If X is assumed to have caused Y, people should
exaggerate the likelihood of Y only when X is assumed to precede Y; they
should evince no such bias when speculating about Y when X is absent.
Consequently, we predicted that differences in contingent likelihood judg-
ments would be influenced interactively by both the decision (antecedent) and
outcome manipulations. Thus, relative to no-outcome subjects, outcome
subjects were expected to view the factual outcome as more likely only to the
extent that the observed antecedent option also occurred. However, these
same individuals should rate the possibility of the outcome arising from
different antecedent conditions as much less likely. This pattern would tell us
that the formation of the hindsight bias depends on causal inferences, but more
specifically, on the elaboration of a specific antecedent-outcome linkage.

This prediction suggests our second main hypothesis. The greater the
postoutcome certainty that outcome Y was inevitable under conditions X, the
greater the certainty that changing X would have altered the outcome. To
return to the armchair quarterback analogy, at game’s end a disappointing
loss seems obvious in its predictability, in large part because specific causes for
the loss have now been elaborated (e.g., the quarterback’s lousy pass in the
game’s final minutes). At the same time, our armchair aficionado is nowutterly
convinced that with a completed pass, he would now be reveling in a stunning
victory. In other words, outcome information has two hindsight bias effects:
Exaggerated certainty directed at the factual outcome (what happened) and
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exaggerated certainty directed at a counterfactual outcome (what should have
happened). Moreover, both depend on the attribution of the outcome (e.g., the
loss) to a plausible causal antecedent (e.g., the quarterback’s pass). Thus,
agreement ratings with prescriptive statements (e.g., which of several options
‘‘should have’’ been chosen) were expected to be higher in the outcome than
no-outcome conditions, but also to vary as a function of the outcome and
decision manipulations. Specifically, subjects were expected to endorse
counterfactual ‘‘should have’’ statements focusing on an alternative decision
option to a greater extent when the option that was chosen resulted in
a negative rather than a positive outcome.

Method

Subjects. Subjects were 85 students (45 women, 40 men) enrolled in introductory psychology at
the University of Western Ontario who participated for course credit. Subjects were randomly
assigned to the 6 conditions of a 2 (decision)]3 (outcome) factorial design.

Materials and procedure. Subjects were seated individually in small rooms and given a typed
scenario and a separate questionnaire booklet. They completed the study privately and
anonymously.

All subjects first read a one-page scenario describing events that occurred during the First
World War. The scenario was modeled loosely on the German attack and destruction of the
university town of Louvain, Belgium in August, 1914 (see Tuchman, 1962), and focused on
a decision made by a protagonist named Jensen. The consequences of the decision could
potentially be either the destruction or deliverance of an unnamed Belgian village. One of the
options (#1) was designed to be unattractive; the other two attractive options were manipulated
(i.e., Jensen chooses either option #2 or #3). The scenario was as follows:

During the first month of the First WorldWar (1914—1918), hundreds of thousands of
lives were lost during the Battle of the Frontiers. At this time, the Germans fought the
French and the British along the border between Germany and France. In these early
weeks, the Germans quickly acquired a reputation for being ruthless and harsh,
particularly as they burned and terrorized villages in Belgium and France.

During the battle, a small British force accidentally encountered a much larger
German force. The British were forced to retreat into a small village, putting all the
peaceful villagers into extreme danger of attack. The villagers were mainly farmers, and
among them were many children. Unfortunately, the British commander (Lt. Dorian
Moore) was slow, inexperienced, and indecisive. Moore ordered his troops to stay in the
village, and to simplywait for aGermanattack. This spelled certaindoom for the village.

One British soldier was Thomas Jensen. He was only 20 years old and, although
somewhat shy and uncertain of himself, he was bright and had already involved himself
in several minor military decisions for the British. He saw a way of luring the Germans
away from the village, thereby saving the village from destruction. The more he worked
on his plan, the more he became convinced that he could save the village, as well as his
fellow soldiers. The problem was: since he was so young, it was very unlikely that Moore
would listen to him.

Jensen faced a difficult decision. As he saw it, he had three alternatives: 1) He could
simply forget his plan and follow the orders Moore had already given. 2) Since he was
well-liked, he could organize his fellow soldiers to disobey Moore’s orders, and to follow
his plan instead. 3) He could carefully explain his plan to another officer, and have that
officer tell Moore. With luck, Moore might order the troops to follow the plan.
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Of these three choices, choice 1was the least attractive (since itmeant certain doom for
the village). Choice 2 was the riskiest to Jensen himself (he could be tried and shot for
mutiny if his plan failed) but was the most likely to save the village (assuming that the
troops were willing to follow Jensen’s plan). Choice 3 was safer for Jensen (his conduct
could not be questioned) but was less likely to save the village (Moore might not change
his mind). After a sleepless night, Jensen decided on choice 2 [3]. The result was that the
British troops were not convinced to follow Jensen’s plan and the village was destroyed
[The result was that the British troops followed his plan and the village was saved].

Three outcome conditions were used. In all three conditions, subjects read versions of the scenario
that differed only in the last two sentences. The final sentence conveyed the outcome information
(the second to last sentence described which of the three options Jensen chose). In the positive
outcome condition, subjects learned that the village was saved from destruction. In the negative
outcome condition, subjects learned that the village was destroyed and its residents killed. In the
no-outcome condition, subjects were told that they would not learn the scenario’s outcome until
after they had completed the questionnaire booklet.

For positive and negative outcome conditions, the experimenter orally explained to subjects
that they would be completing questionnaires that were written for those in the study who did not
learn the outcomeof the scenario. Subjects were then asked to put themselves in the shoes of those
other subjects and to answer the questions as though they themselves hadnot learned the outcome
(this procedure was adapted from Wasserman et al., 1991).

Subjects then completed 4 sets of measures. First, subjects made 2 predictability ratings, one for
the village being saved, the other for its destruction. Subjects rated their agreement with the
statements, ‘‘It was predictable in advance that the village would be saved’’ and ‘‘. . . that the village
would be destroyed,’’ using 9-point agree/disagree scales. These constituted the first of 2 types of
hindsight measures.

Second, subjects recorded likelihood estimates for three possible outcomes (the second type of
hindsight measure, patterned after Fischhoff, 1975; Wasserman et al., 1991). Subjects used
percentages to indicate the likelihood that the village was saved, that the village was destroyed
with no survivors, and that the village was destroyed with some survivors. The total of the three
likelihood estimates had to equal 100% (some subjects failed to heed this instruction, but their
results were, nonetheless, included in all analyses).

Third, subjects rated their agreement with 3 prescriptive statements on 9-point agree/disagree
scales. These statements were ‘‘should have’’ judgments for avoiding the negative outcome. The
statements followed the form, ‘‘Jensen’s best decision would have been option [1, 2, 3].’’ Finally,
3 estimates of contingent likelihood were made. Subjects recorded the percentage likelihood that
the village would be saved given that Jensen had chosen option 1, 2, and 3.

Results and Discussion

Hindsight bias. The 2 ratings of outcome predictabilitywere analyzed using
a 2 (decision)]3 (outcome)]2 (rating) mixed ANOVA. There were no
significant main or between-subject interaction effects. The outcome]rating
interaction was marginally significant, F (2, 79)\2.81, p\ .07; thus, means for
the 2 ratings were compared within the 3 outcome conditions. No-outcome
subjects’ ratings of the predictability of the village being saved versus de-
stroyed did not differ reliably (Ms\5.59 vs 4.90, respectively), t\1.5. Positive
outcome (village saved) subjects rated this outcome as more predictable than
the possibility of the village being destroyed (Ms\6.14 vs 4.79), t(79)\2.35,
p\ .05. Similarly, negative outcome (village destroyed) subjects rated village
destruction as more predictable than the village being saved (Ms\6.21 vs
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TABLE 2
L E  T P O (E 2)

Outcome condition

No-outcome Village saved Village destroyed
(n\29) (n\28) (n\28)

Possible outcome
Village saved 42.59

!
47.50

!
25.14

"
Village destroyed/with survivors 29.83

!
35.36

!
33.39

!
Village destroyed/no survivors 27.59

!
22.68

!
41.46

"

Note. Values are mean percentage likelihood estimates. Row means not sharing a common
subscript differ at p\ .05.

4.96), t(79)\2.17, p\ .05. These within-subject comparisons indicate a hind-
sight bias.

Next, likelihood estimates for 3 possible outcomes (village saved, village
destroyed with no survivors, village destroyed with some survivors) were each
analyzed using a 2 (decision)]3 (outcome) ANOVA. Of particular interest
was variation due to the outcome manipulation, shown in Table 2. The
hindsight bias is evident in both between-subject and within-subject compari-
sons. The former are represented by row comparisons in Table 2 (i.e., between
outcome conditions). The likelihood estimates that the village would be
destroyed with some survivors (row 2) did not differ between outcome
conditions, F\1. Estimates that the village would be saved (row 1), however,
did differ as a function of the outcome manipulation, F (1, 79)\6.82, p\ .01.
Subjects who learned that the village was destroyed gave lower estimates that
the village would be saved than no-outcome subjects, t(79)\5.61, p\ .01 (but
estimates by village-saved subjects did not differ from those of no-outcome
subjects, t\1.5). The likelihood estimates that the village would be destroyed
with no survivors (row 3) were also influenced by outcome, F (1, 79)\5.47,
p\ .01. Village-destroyed subjects gave higher estimates that the villagewould
be destroyedwith no survivors than no-outcome subjects, t (79)\4.77, p\ .01,
but again, village-saved and no-outcome subjects did not differ in their
estimates (t\1.5). The hindsight bias therefore appeared only in negative
outcome subjects, but this could mean either that negative outcomes evoke
greater bias (Schkade & Kilbourne, 1991), or that baseline differences in
likelihood (evident in no-outcome subjects) created floor and ceiling effects
that limited hindsight effects within village-saved subjects.

The within-subject comparisons of likelihood estimates provide stronger
evidence for a hindsight bias. These are represented by within-column (i.e.,
within outcome condition) comparisons in Table 2. Comparing village-saved
versus village-destroyed subjects, a clear crossover interaction is evident, with
likelihood estimates increasing and decreasing as a function of outcome
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TABLE 3
C L E (E 2)

Outcome condition

No-outcome Village saved Village destroyed
(n\29) (n\28) (n\28)

Likelihood estimate of saving village given option 2
Decision condition

Option 2 57.14
!

63.85
!

45.71
!

Option 3 51.00
!

47.73
"

58.93
"

Likelihood estimate of saving village given option 3
Decision condition

Option 2 46.79
!

51.54
!

51.43
!

Option 3 62.67
"

67.00
"

45.00
!

Note. Values are mean percentage likelihood estimates (higher values indicate greater per-
ceived likelihood of occurrence). Column means (within each rating) not sharing a common
subscript differ at p\ .05.

valence. Thus, subjects who learned that the village was saved rated this
outcome as more likely than the other two outcomes, whereas village-
destroyed subjects rated the likelihood of the village being destroyed with no
survivors as more likely than the other outcomes. Within columns, these
comparisons are significant, ts[3.00, ps\ .01. Within the no-outcome condi-
tion, the likelihood that the village would be saved was perceived to be higher
than either of the negative outcomes, ts[3.00, p\ .01, but these latter 2 did
not differ reliably.

Contingent likelihood. Our main predictions focused on whether judgments
of outcome likelihood would be heightened by outcome knowledge only given
the preoccurrence of the causal antecedent. This was assessed using condi-
tional likelihood estimates (i.e., the likelihood that the village would be saved
given that Jensen had indeed chosen option 1, 2, or 3). The three conditional
likelihood estimates were analyzed using a 2 (decision)]3 (outcome)]3
(estimate) mixed ANOVA. No main or between-subject interaction effects
were significant. However, the 3-way interaction between decision, outcome,
and estimate was reliable, F(4, 158)\4.11, p\ .005.

Table 3 displays the means relevant to this interaction. The top half of the
table presents estimates of the likelihoodof saving the village given that Jensen
chose option 2; the bottom half of the table presents estimates of village-saved
likelihood given that Jensen chose option 3. Likelihood estimates for option
1 did not differ reliably and so are not included in this table (these estimates
uniformly reflected subjects’ perception that option 1 was a poor choice).

If a simple, ‘‘actualist’’ version of creeping determinism is accurate (i.e., that
a perception of global inevitability follows from receipt of outcome informa-
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tion), then the conditional probability estimates should vary as a function of
outcome but not decision. That is, subjects should simply see the outcome as
predictable once the outcome is known, regardless of whether Jensen chose
option 2 or 3. By contrast,we expected that hindsight perceptionsof inevitabil-
ity depend critically on subjects’ perception of a causal antecedent-outcome
linkage. Thus, we predicted that subjects would give higher conditional
probability estimates only when the decision-outcome information previously
received (and hence the causal inference they could draw) matched the
estimate being made. As is evident in Table 3, the latter was clearly the case.

Village-saved subjects gave higher estimates of the village being saved given
option 2 when they had previously read that Jensen had in fact chosen option
2, relative to subjects believing Jensen chose option 3 (Ms\63.85 vs 47.73),
t(79)\3.26, p\ .01. The pattern was the reverse for village-destroyed subjects
(Ms\45.71 vs 58.93), t (79)\2.67, p\ .05. These subjects viewed the possibil-
ity of the village being saved given option 2 as less likely when they believed
that Jensen had chosen option 2, relative to subjects believing Jensen chose
option 3.

For conditional estimates of the village being saved given option 3, a similar
(but reversed) pattern emerged. Village-saved subjects gave lower estimates of
the village being saved given option 3 when they believed Jensen chose option
2, relative to subjects believing he chose option 3 (Ms\51.54 vs 67.00),
t(79)\4.51, p\ .01. Although the expected pattern emerged for village-
destroyed subjects (Ms\51.43 vs 45.00), this difference was only marginally
significant, t(79)\1.88, p\ .10. Overall, these differences suggest that the
presence or absence of causally relevant antecedents can indeed influence
likelihood estimates, thus documenting the relation between elaboration of
causal contingencies and the hindsight bias.

Prescriptive ratings. Subjects rated their agreement with 3 prescriptive
statements focusing on which option Jensen ‘‘should have’’ chosen. If the
hindsight bias extends to perceptions of what should have been (i.e., counter-
factuals), then these ratings ought to vary as a function of the outcome
manipulation.

A 2 (decision)]3 (outcome)]3 (rating) repeated measures ANOVA re-
vealed a reliable main effect for rating, F (4, 158)\7.90, p\ .001. Overall,
subjects thought that Jensen should have chosen option 3 (M\6.93) over
option 2 (M\4.60) and option 1 (M\0.86). All 3 means differed significantly
from one another, ts[3.00, ps\ .01. The 3-way interaction between decision,
outcome, and rating was marginally significant, F (4, 158)\2.22, p\ .06 (see
Table 4).

The top half of Table 4 shows mean ratings of agreement with the statement
that ‘‘Jensen’s best choice would have been option 2.’’ Subjects agreed that
Jensen should have chosen option 2 more when they believed that option
2 resulted in success (M\6.46) than when they believed it resulted in the
village’s destruction (M\4.79), t (79)\3.66, p\ .01. Subjects showed margin-
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TABLE 4
A  P S (E 2)

Outcome condition

No-outcome Village saved Village destroyed
(n\29) (n\28) (n\28)

Agreement with statement:
‘‘Jensen’s best decision would have been option 2’’

Decision condition
Option 2 5.14

!
6.46

"
4.79

!
Option 3 4.00

!
3.33

!
4.14

!

Agreement with statement:
‘‘Jensen’s best decision would have been option 3’’

Decision condition
Option 2 6.07

!
6.08

!
6.93

"
Option 3 7.60

!
7.93

!
6.79

"

Note. Values are mean ratings on a 9-point scale (higher values indicate greater agreement).
Row means not sharing a common subscript differ at p\ .05.

ally weaker agreement with this same statement when they believed that
option 3 resulted in the village being saved (M\3.33) than when they believed
it resulted in destruction (M\4.14), t (79)\1.84, p\ .09.

The bottom half of Table 4 shows agreement with the statement that
‘‘Jensen should have chosen option 3.’’ Subjects agreed that Jensen should
have chosen option 3 to a lesser extent when they believed that option
2 resulted in success (M\6.08) than when they believed option 2 resulted in
destruction (M\6.93), t(79)\2.39, p\ .05. Subjects agreed with this same
statement to a greater extent when they believed option 3 resulted in success
(M\7.93) than when they believed it resulted in destruction (M\6.79),
t(79)\3.32, p\ .01. These patterns clearly show that outcome information
differing in valence interacts with antecedent information to influence pre-
scriptive judgments.

Two pairwise comparisons constituted a direct test that the hindsight bias
embraces heightened counterfactual beliefs of a prescriptive nature. These
comparisons tested whether negative outcome information triggers counter-
factual prescriptions (i.e., what should have been done to achieve success)
relative to the no-outcome condition. Only one such contrast was reliable.
Subjects who believed that option 2 resulted in the destruction of the village
were more certain that option 3 should have been chosen instead (M\6.93)
than were no-outcome subjects (M\6.07), t (79)\2.46, p\ .05. Subjects who
believed that option 3 resulted in the village’s destruction, however, were no
more certain that option 2 should have been chosen (M\4.14) than were
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no-outcome subjects (M\4.00), t\1, although the means fell in the predicted
direction.

EXPERIMENT 3

Experiment 1 indicated that greater availability of counterfactual condi-
tionals could increase hindsight certainty, but this experiment was not based
on a traditional hindsight bias paradigm (i.e., there were no comparisons
between outcome vs no-outcome conditions). Experiment 2 showed that the
hindsight bias is influenced by causal contingencies and, though based on the
traditional between-subject hindsight bias paradigm, was not intended to
document the effect of counterfactuals on the hindsight bias. Experiment 3 was
designed to integrate the foregoing findings within a single experimental
design, one that represented a marriage of the between-subject hindsight bias
paradigm (e.g., Fischhoff, 1975) and the standard counterfactual paradigm
(e.g., Miller & McFarland, 1986).

In this experiment, subjects read a scenario depicting a drive to the airport
and a missed flight (familiar to readers of Kahneman & Tversky, 1982). There
were two independent manipulations of counterfactual availability: anteced-
ent exceptionality and outcome closeness. Regarding the former, subjects read
that the protagonist took either his usual or an unusual route to the airport.
Many previous experiments have shown that exceptional preceding circum-
stances give rise to greater counterfactual effects than normal circumstances
(Branscombe & Weir, 1992; Kahneman & Tversky, 1982; Miller & McFar-
land, 1986). Essential to our purposes is the fact that this manipulation should
affect causal inference. As exceptional antecedents are incorporated into the
counterfactual conditional, they become salient and plausible causal candi-
dates (Kahneman & Miller, 1986). Thus, an actor who behaved unusually
before a negative act tends to be blamed more than an actor who behaved in
a routine fashion (Branscombe, Crosby, & Weir, 1993; Branscombe & Weir,
1992; Macrae, Milne, & Griffiths, 1993). This reasoning suggests, as was
recently argued by Miller and Taylor (1995), that the hindsight bias should be
greater for a negative outcome following a deviation rather than the adherence
to customary behaviour.

In contrast, the second counterfactual manipulation, that of ‘‘closeness’’ to
a desired outcome, likely does not have this same causal impact. For this
closeness manipulation, the protagonist was described as having missed his
flight by either 5 or 60min. Althoughpast research has shown that near misses
evoke greater counterfactual reactions than far misses (Kahneman& Tversky,
1982; Miller & McFarland, 1986), this variable centers on the nature of the
outcome, and not on the antecedent-outcome link (see Roese & Olson, 1995a).
Unique information regarding a specific antecedent, a necessary component of
a causal inference derived from a counterfactual conditional, is not varied in
this manipulation. We therefore expected that the outcome closeness variable
would influence counterfactual thinking, but not causal or hindsight judg-
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4Due to experimenter error, sex was not recorded for 30 subjects. Sex effects reported in the
results section were based on the remaining 153 subjects.

ments. To assess the hindsight bias, a control group read the same scenario as
the above subjects, but their version contained no outcome information.

This yielded a 2 (antecedent: exceptional vs routine)]3 (outcome: no-
outcome, near miss, far miss) factorial design. Dependent measures included
a counterfactual thought manipulation check, hindsight likelihood ratings,
and ratings of causality. We expected (a) greater likelihood estimates of the
obtained outcome by outcome than no-outcome subjects (i.e., the hindsight
bias), (b) both causal andhindsight ratings to be greater in the exceptional than
routine antecedent condition, but to not vary as a function of the closeness
manipulation, and (c) mediation by causal inferences of the effect of antecedent
exceptionality on the hindsight bias, such that the effect is reduced to
nonsignificance when causal ratings are held constant, but that the effect of
counterfactuals on causal ratings remains significant when hindsight ratings
are held constant.

Method

Subjects. Subjects were 183 students (101 women, 52 men, 30 unknown)4 enrolled in introduc-
tory psychology at the University of Western Ontario who participated for course credit,
randomly assigned to the 6 experimental conditions.

Materials and procedure. Subjects were seated individually in small rooms and given a 2-page
booklet containing the scenario and dependentmeasures. They completed the study privately and
anonymously. The scenario was as follows:

J.S. was 25 years old, single, and a management trainee at a national bank in downtown
Toronto.After his first fewmonths on the job, he was required toparticipate in a training
seminar out of town. This was an important seminar; after completing it he could be
certified and assigned his first management position. His flight was scheduled to leave at
4PM fromPearsonAirport inToronto, so he left early fromwork to drive to the airport.
Having been to the airport several times recently to pick up clients as part of his job, J.S.
had settled on a particular route that he liked to take. He decided that today he would
stick to this favored route to the airport. [He decided that today he would try a different
route to the airport]. However, J.S. was soon caught in a major traffic jam and arrived
1 hour after the scheduled departure time of his flight. When he got to the ticket desk, he
learned that his flight had indeed left at the scheduled time [was delayed and had just left
five minutes ago].

The scenario read by no-outcome subjects had the last two sentences deleted. After reading the
scenario, all subjects completed an open-ended thought-listing task designed to assess sponta-
neously generated counterfactual thoughts. Next, subjects completed likelihood and causal
ratings. For the former, subjects rated the percentage likelihood (ranging from 0%—‘‘not at all
possible’’ to 100%—‘‘completely certain’’) of three outcomes: (1) ‘‘J.S. is not delayed and flies out
as planned,’’ (2) ‘‘J.S. is delayed by traffic but flies out as planned,’’ and (3) ‘‘J.S. is delayed by traffic
and misses his flight.’’ This question directed subjects to provide estimates, based on their
‘‘knowledge of big city traffic,’’ of the likelihoods ‘‘as they were AT THE TIME J.S. LEFT FOR
THE AIRPORT’’ (capitals in original). For the causal ratings, subjects rated on scales ranging
from 0 (‘‘not at all’’) to 9 (‘‘completely’’) the extent to which J.S. could be blamed for missing his
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5The number of counterfactuals recorded by subjects in the no-outcome conditions was very
small and so were excluded from this analysis.

flight, and the extent to which J.S.’s actions brought about his missing his flight. Subjects in the
outcomeconditions completedboth likelihoodand causal ratings in counterbalancedorder; those
in the no-outcome conditions completed only the likelihood ratings.

Results and Discussion

Preliminary analyses revealed no effects of either sex of subject or order of
dependent measures. Thus, they are not discussed further.

Manipulation check. Subjects’ thought listings were coded for counterfac-
tual content (defined as any mention of outcome alternatives, using terms such
as ‘‘at least,’’ ‘‘if only,’’ ‘‘should’ve,’’ ‘‘could’ve,’’ etc.). Interrater agreement,
calculated from 2 independent codings of a random sample of 30 subjects
(16% of the sample), was 93%. The number of counterfactuals recorded was
then submitted to a 2 (antecedent: exceptional vs routine)]2 (outcome: near
miss vs. far miss) ANOVA.5 Both main effects were reliable, as expected.
Subjects recorded more counterfactuals in the exceptional (M\1.17) than
routine (M\ .53) antecedent condition, F(1, 144)\17.47, p\ .001, and also
more in the near miss (M\1.11) than far miss (M\ .60) condition,
F (1, 144)\10.87, p\ .001.

Hindsight bias. Preliminary analyses of the likelihood ratings of the 2 non-
obtainedoutcomes (not delayed andflies out; delayed but flies out) revealedno
reliable effects of the manipulations. The hindsight analyses reported here are
based on ratings of the obtained outcome (delayed by traffic, missed flight).
Collapsing the two outcome conditions (far miss and near miss) into one
condition enabled a pairwise contrast between no-outcome and outcome
subjects. This contrast revealed the hindsight bias, in that outcome subjects
rated the obtained outcome as more likely (M\55.6%) than did no-outcome
subjects (M\35.3%), F(1, 181)\21.52, p\ .001.

Counterfactuals and the hindsight bias. In order to show that counterfactual
conditionals enhance the hindsight bias, there must be evidence that (a) the
antecedent exceptionality but not the closeness manipulation affects likeli-
hood ratings among outcome subjects, and (b) antecedent exceptionality does
not affect likelihood ratings among no-outcome subjects. Thus, we first
examined likelihood ratings using a 2 (antecedent exceptionality)]3 (out-
come: no-outcome vs near miss vs far miss) ANOVA. As predicted, the
antecedent exceptionality manipulation was reliable, F (1, 177)\5.50, p\ .02.
Subjects gave higher likelihood ratings when the outcome was preceded by an
exceptional act (M\55.8%) than when it was preceded by a routine act
(M\47.8%). Outcome was also reliable, F (1, 177)\10.89, p\ .001, but this
effect was due entirely to the effect of outcome (M\55.6%) versus no-
outcome (M\35.3%). The means for the near-miss (M\55.6%) versus
far-miss (M\55.5%) did not differ. Second, looking only at no-outcome
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6One alternative interpretation is that the closeness manipulation had no effect on likelihood
judgments not because it lacks causal informativeness, but because the information contained in
the near-miss condition might suggest that the miss was unlikely (i.e., it nearly did not occur), thus
countering any positive effect on likelihood judgments this condition might have had via the
causal inference mechanism. The design of this experiment does not permit a test of this idea,
though it remains a worthwhile goal for subsequent research.

7 In preparing this article, we discovered another report focusing on the tripartite relation
between counterfactuals, causal attributions, and the hindsight bias (Williams, Lees-Haley,
& Brown, 1993). However, this essay was not empirically supported and merely noted that some
relationbetween the three variableswas likely without documentingor specifying the mechanisms
linking them.

subjects, antecedent exceptionalitywas not a reliable factor. That is, likelihood
ratings were no higher in the exceptional (M\37.1%) than in the routine
antecedent condition (M\33.5%), F\ .5. Thus, counterfactual conditionals
had the effect of increasing likelihood ratings after, but not before, outcome
information was known.6

Counterfactuals and causality. The 2 causal ratings were highly correlated
(r\ .74) andwere thus averaged to yield a single index of causal impact of J.S.’s
actions. A 2 (antecedent exceptionality)]2 (outcome: near miss vs. far miss)
ANOVA revealed only the predicted main effect of antecedent exceptionality,
F (1, 144)\21.14, p\ .001. Subjects attributed greater cause to J.S. when his
actions were exceptional (M\4.87) than when they were routine (M\3.25).
Outcome closeness had no effect on causal ratings, F(1, 144)\2.35, p\ .13.

Mediational analyses. Is the effect of counterfactuals on the hindsight bias
due to their causal informativeness? To assess the mediating role of causal
ratings, we conducted two analyses. First, using an ANCOVA, we assessed the
effect of antecedent exceptionality on likelihood ratings while causal ratings
were held constant (i.e., causal ratings were entered as a covariate). The result
was that the effect of antecedent exceptionalitywas reduced to a marginal level
of significance, F (1, 145)\3.59, p[ .06. Second, another ANCOVA was used
to examine the effect of antecedent exceptionality on causal ratings while
likelihood ratings were held constant. This analysis, in contrast, revealed little
change in the effect size, F (1, 145)\17.82, p\ .001. These findings are some-
what weak, in that the reduction of exceptionality effect size on likelihood
ratings was small. Other mediators may well be operating here, but these
findings are more consistent with the conclusion that causal judgments
mediate the effect of counterfactuals on the hindsight bias than with the
alternative pathway of hindsight bias mediating the effect of counterfactuals
on causal judgments.

GENERAL DISCUSSION

This research was intended to provide the theoretical basis for a tripartite
linkage between counterfactuals, causal attributions, and the hindsight bias.7
As we have argued elsewhere (Roese, 1994; Roese & Olson, 1995a, 1995b),
many (though not all) of the affective and judgmental consequences of
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counterfactual thinking may be attributed to a causal inference mechanism.
That is, thinking that an outcome might have been altered had some anteced-
ent been present or absent results in an inference linking that antecedent
causally to the outcome. For example, a student’s counterfactual thought that
she might have performed better on an exam had she studied leads to an
inference of the causal importance of studying. This inference may be linked to
judgments of blame (Branscombe & Weir, 1992), intentions to perform such
causally potent acts in the future (Roese, 1994), and hopefulness regarding
future performance (Boninger et al., 1994). The present research showed that
this causal inference mechanism underlies the positive impact of counterfac-
tual thinking on the hindsight bias. The discussion that follows is organized
around the three key assertions with which we began this article.

Counterfactuals Heighten the Hindsight Bias

Experiments 1 and 3 demonstrated that manipulations of counterfactual
thinkingheighten the hindsight bias. In Experiment 1, salience of a counterfac-
tual in which the mutationof a factual antecedent undid the obtained outcome
(relative to a counterfactual that did not undo the outcome) heightened
hindsight ratings of the outcome’s predictability. In Experiment 3, perceptions
of hindsightwere greater for an outcome preceded by exceptional than routine
antecedent actions. Previous research and also manipulation check data from
this third experiment show that such manipulations of antecedent excep-
tionality heighten counterfactual thinking (Kahneman & Miller, 1986; Miller
& McFarland, 1986).

It is important to emphasize that the hindsight bias in this research was
treated as heightened certainty on conditional, as opposed to unconditional,
likelihood estimates of past outcomes. As Experiment 2 showed, hindsight
judgments may well be limited to such conditional, or contingent, judgments
of past outcomes. Lay perceivers apparently favor a naive conception of
scientific determinism, which emphasizes the causal contingency of past
outcomes, rather than actualism, which focuses on unconditional judgments
of inevitability or predestiny. Although it makes sense that counterfactuals
should be negatively related to actualist-based judgments of unconditional
inevitability, counterfactuals are not only compatible with but can have
a positive effect on conditional hindsight judgments.

Causal Inferences Underlie a Positive Counterfactual-Hindsight Bias Relation

All three experiments suggest that a facilitative effect of counterfactuals on
the hindsight bias is mediated by causal inference. In Experiment 1, the
counterfactual manipulation increased ratings of causal potency of the target
(and only the target) antecedent (replicating Wells & Gavanski, 1989) and also
had parallel effects on hindsight ratings. Experiment 2 provided further
evidence for this mediating effect by showing that cognitive elaboration of the
causal antecedent—outcome contingency is an essential component of the
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hindsight bias. According to our reasoning, individuals exaggerate an out-
come’s predictability only to the extent that they can explain or make sense of
it, and this explaining and sensemaking resides in identifying a plausible cause
for the outcome. From this perspective, Hawkins and Hastie’s (1990) explica-
tion of the hindsight bias and creeping determinism in terms of ‘‘the tendency
to perceive a reported outcome as virtually inevitable’’ (p. 313) is incomplete.
As Experiment 2 demonstrated, an outcome is perceived to be inevitable only
under those existing antecedent conditions. Under different conditions, other
outcomes are possible, but this realization does not deny, but rather enhances,
the certainty regarding what did happen. Thus, conditional likelihood esti-
mates made by outcome subjects of their outcome occurring given the factual
antecedent showed the typical hindsight bias relative to no-outcome subjects.
By contrast, when outcome subjects rated the likelihood of the outcome
arising from different antecedent conditions, their estimates did not differ from
no-outcome subjects. Thus, the actualist version of creeping determinism (that
outcomes are viewed after the fact as unconditionality inevitable or predes-
tined) appears not to characterize lay perceivers. Rather, outcome information
interacts with assumptions of the outcome’s generative conditions, culmina-
ting in inferences of antecedent-outcome causal linkages that create the
hindsight bias.

Experiment 3 provided somewhat clearer evidence for the mediation of the
counterfactual-hindsight link by causal attributions. Consistent with previous
research (Branscombe & Weir, 1992; Kahneman& Miller, 1986; Macrae et al.,
1993), an outcome preceded by an exceptional rather than a routine act
heightened counterfactual thinking and, accordingly, perceptionsof the causal
potency of that act. Exceptional preceding circumstances also heightened the
hindsight bias relative to routine circumstances. The effect of the antecedent
exceptionality manipulation on the hindsight bias was reduced to marginal
significance when causal perceptions were statistically controlled, whereas the
effect of counterfactuals on causal ratings remained significantwhen hindsight
ratings were controlled. Thus, the evidence suggested that causal judgment
was a mediator of the counterfactual-hindsight relation, but that the effect of
counterfactuals on causal inference was independent of hindsight judgments.

Consistent with our specification of a causal inference mediator, an import-
ant limiting condition of the effect of counterfactuals on the hindsight bias is
that the counterfactual must be a conditional; that is, it must specify both an
antecedent and an outcome. Thus, counterfactuals that specify an alternative
outcome only, with no generative antecedent (e.g., the ‘‘close counterfactuals’’
discussed by Kahneman, 1995; Kahneman & Varey, 1990), imply no causal
information. A hindsight bias therefore should not follow from counterfac-
tuals that are not phrased as conditionals. This was, in fact, the case in
Experiment 3. There, the manipulation of counterfactual closeness (whether
a desired outcome was near versus far to having happened), although trigger-
ing spontaneous counterfactual thinking, nevertheless had no effect on either
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8With this anecdote, we formally acknowledge that the foregoing analysis is dedicated to the
first author’s dachshund, Willy, and his youthful penchant for ‘‘accidents.’’ Willy has since
matured into an adult of remarkable restraint.

causal or hindsight judgments. As this was a manipulation of the salience of
a counterfactualworldwithout any variation in the meansby which thatworld
might be brought about, the manipulation had no bearing on causal insights.
This finding suggests that counterfactuals must take a conditional structure,
and thereby specify an antecedent-outcome linkage, to have any impact on the
hindsight bias.

The Hindsight Bias Extends to Prescriptive Counterfactual Judgments

The above reasoning leads to the third main assertion, that the greater the
post-outcomecertainty that outcomeY was inevitable under conditionsX, the
greater the certainty that changing X would have altered the outcome. To the
extent that the outcome was undesirable, individuals are motivated to gener-
ate counterfactual prescriptions for what should have been, such that the
desired outcome is achieved in their counterfactual world. In Experiment 2,
agreement ratings with prescriptive statements (e.g., what ‘‘should have’’ been
done) varied as a function of the decision and outcome manipulations, such
that subjects saw the ‘‘road not taken’’ more favorably when the obtained
outcome was negative, but denigrated such alternatives when the obtained
outcome was favorable. The more specific hypothesis that negative outcomes
should elicit greater agreement with counterfactual ‘‘should have’’ statements
relative to no-outcome subjects received somewhat weaker support: Only one
of two possible contrasts was significant, though both were in the predicted
direction. Nevertheless, these findings show how counterfactuals, causal in-
ferences, and the hindsight bias intertwine in the mind of the armchair
quarterback. A loss by a favored team triggers sensemaking in the form of
specification of reasons for the loss (counterfactual and causal judgments),
which heightens after-the-fact certainty that the losswas inevitable given those
reasons (hindsight bias), but which also suggests means by which a win could
have been achieved (counterfactual prescriptions). As British philosopher
Geoffrey Hawthorn (1991) stated in an analysis of counterfactuals resembling
ours, ‘‘an explanation suggests alternatives’’ (p. 13).

Our perspective applies to cases in which a formal decision was made and
then followed by (perhaps negative) consequences (Baron & Hershey, 1988;
Gleicher et al. 1990), but also to cases in which actors make no explicit
decisions and are not even cognizant of any alternative possibilities at the time
they act. Rather, it is only with the crystallizing effect of outcome information
that individuals become aware, perhaps for the first time, that there were
indeed alternative avenues available to them. For example, if one’s dog has an
accident on the carpet, the counterfactual that ‘‘he should have been taken for
his walk an hour ago’’ is instantly salient, even though no such walk had been
considered all afternoon.8 Negative outcome information motivates individ-
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uals to seek means by which the past could have been made better (Roese
& Olson, 1995a).

When Do Counterfactuals Reduce the Hindsight Bias

Our goal has been to describe and document a mechanism by which
counterfactuals increase the hindsight bias. The approach was offered in
contrast to the prevailing wisdom that counterfactuals invariably reduce the
hindsightbias (e.g., Fischhoff, 1976;Kahneman&Varey, 1990; Sherman, 1991;
Slovic & Fischhoff, 1977). Nevertheless, we do not deny that the negative
relation may sometimes occur. First, it occurs when the hindsight bias is
conceptualized as an unconditional likelihood judgment of global inevitabil-
ity. Second, when hindsight is conceptualized as a conditional judgment, as
was done in the present research, a negative relation will occur to the extent
that inferences of causal potency are weakened.

Although the positive counterfactual-hindsight relation may well be the
default, one way that counterfactuals might reduce the hindsight bias is if they
weaken subsequent inferences of causal potency. For example, counterfactuals
following the form of ‘‘even if’’ (labeled ‘‘semifactuals’’ by Goodman, 1983)
specify the same outcome occurring under different antecedent conditions
than actuality (e.g., ‘‘Even if he had bought the study guide, he would still have
failed’’). Logically speaking, such a statement denies the necessity of the
antecedent, thereby reducing the perceived causal potency of the antecedent.
By the same token, the assertion that a different outcomewould have occurred
following the same antecedent as actuality also weakens the perceived causal
potency of the antecedent. When cause cannot be located, certainty decreases.
Several previous demonstrations of a negative counterfactual-hindsight rela-
tion employed precisely these kinds of counterfactuals.

As one example, Slovic and Fischhoff (1977) described a tendency for
individuals to find scientific results predictable, that they ‘‘knew all along’’ how
specific experiments would turn out. One experimental outcome presented to
subjects was that virgin rats injected with blood from mother rats exhibit
maternal behavior. When subjects were asked to consider counterfactual (i.e.,
alternative) outcomes for this experimental finding, their likelihood estimates
of subsequent replication (an indirect index of the hindsight bias) were
reduced. But it is important to note that the counterfactuals considered by
subjects all targeted a different outcome occurring under the same conditions
(that is, with the same antecedent in place, rather than within a ‘‘control’’
condition). If one imagines an alternative outcome following from the same
antecedent that preceded the factual outcome, then the perceived causal
connectionbetween the antecedent andoutcome isweakened (i.e., the anteced-
ent no longer accounts for variation in outcome; see McGill, 1989). This
suggests that Slovic and Fischhoff’s subjects, after considering outcome
alternatives, inferred that maternal blood injection may not cause maternal
behavior, thereby lowering hindsight certainty.
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Findings from the present research support this interpretation: In Experi-
ment 1, consideration of counterfactuals based on a different antecedent
producing a different outcome heightened the hindsight bias relative to
consideration of counterfactuals based on a different antecedent yielding the
sameoutcome. In Experiment 2, after-the-fact conditional likelihood estimates
for the same antecedent leading to a different outcome reduced the hindsight
bias relative to estimates for the factual antecedent/outcome pair. From these
demonstrations, it is clear that the causal information inherent in a counterfac-
tual conditional (whether it supports orweakens an inference of causal linkage
between antecedent and outcome) is what determines the resulting hindsight
bias.

Sense Making

Making sense of the past is the focal point of the three processes of
counterfactual thinking, causal attributions, and the hindsight bias. But what
triggers this sensemaking? Previous work has centered on the unique contri-
butions of outcome valence and expectancy as triggering factors: negative
(rather than positive) and disconfirmed (rather than confirmed) expectancies
represent classes of situations that for reasons of pure survival demand our
attention and our explanatory skills (Olson, Roese, & Zanna, 1996; Taylor,
1991). Successful explanation yields useful expectancies for future adaptive
behavior.

Consistent with this reasoning, our findings suggest that negative outcomes
(e.g., failure) are more likely to trigger sensemaking cognitions (e.g., counter-
factual and causal explanation), thereby increasing the hindsight bias, than are
positive outcomes. In Experiment 1, when the outcome was extremely nega-
tive, counterfactual thinking maximally elevated the hindsight bias. Failure
apparently triggered the need for sensemaking, and when, additionally, sub-
jects were able to construct a counterfactual that yielded a causal conclusion
that made sense of how this failure came about, they were most certain of its
a priori predictability. Moreover, in Experiment 2, between-subject compari-
sons of the effect of outcome information suggested a significant hindsight bias
for the negative but not the positive outcome. In our first 2 experiments, then,
negative outcomes produced measurable shifts in post hoc perceptions, the
general consequence being an increase in sensemaking cognitions.

Recently, Sherman (1991) expressed a similar notion, that ‘‘it feels better to
know that you would have been (and were) prepared for the worst occurren-
ces’’ (p. 182), but he then noted that available evidence was not entirely
consistent with this proposition. Recent work suggests a more optimistic
conclusion. First, Schkade and Kilbourne (1991) demonstrated that failure
evoked a larger hindsight bias than success, and also that unexpected failure
produced a particularly strong bias. Second, Wasserman et al. (1991) showed
in one of two scenarios that the overall bias was three times greater for failure
than success. Third, Walster (1967) did not find a main effect for outcome
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valence, but did find that extremely positive and extremely negative outcomes
evoked larger biases of hindsight than more moderate outcomes, suggesting
perhaps that the effect of disconfirmed expectancies overwhelmed any valence
effect in this particular case.

Our analysis assumes also that disconfirmed expectancies evoke sensemak-
ing activity, including counterfactual and attributional thinking (Olson,
Roese, & Zanna, 1996; Roese & Olson, 1995a, 1995c). Thus, expectancy-
disconfirming outcomes should trigger a relatively greater hindsight bias
compared to expectancy-congruent outcomes (cf. Fischhoff, 1975). Because
valence and expectancy were confounded in Experiment 1, the valence effects
noted above can as easily be interpreted in support of the positive effect of
disconfirmed expectancies on the hindsight bias. Schkade and Kilbourne
(1991) provided clearer evidence by showing that expectancy effects were
independent of valence effects (see also Christensen-Szalanski & Willham,
1991). To the contrary, though, some recent evidence suggests that discon-
firmed expectancies reduce or even reverse the hindsight bias (a ‘‘never-would-
have-known-it effect’’ ; e.g., Mazursky & Ofir, 1990; Verplanken & Pieters,
1988). However, both of these research programs suffered from methodologi-
cal flaws that rendered interpretation problematic (see Arkes, 1988; Hawkins
& Hastie, 1990; Mark & Mellor, 1994, for detailed critiques). Given the
available evidence, the safest conclusion is that disconfirmed expectancies
heighten the hindsight bias by triggering sensemaking cognitions. Neverthe-
less, our perspective suggests one situation in which a reverse hindsight bias
might obtain, namely, if an expectancy is disconfirmed so thoroughly that
sensemaking bogs down, overwhelming the individual’s powers of causal
explanation. This process may well account for the ‘‘reverse hindsight’’ results
noted above.

In closing, we address the ‘‘biased’’ nature of hindsight judgments. Much of
the hindsight bias literature has appeared in organizational behavior journals,
which have focused on the departures of decisions from rationally modeled
standards. Indeed, Christensen-Szalanski & Willham’s (1991) meta-analytic
review of the hindsight bias literature assessed the hindsight bias in terms of its
damage to formal decision-making. But it is intriguing to note that there are
compelling logicostatistical reasons for greater judgmental confidence in
hindsight than in foresight (Dawes, 1993; see also Sherman, 1980). Taking
a more pragmatic stance, our conception of the hindsight bias is that of an
occasionally annoying byproduct of the essentially useful process of adaptive
learning (cf. Fiske, 1992; Hoch & Loewenstein, 1989). That is, adjusting
conclusions in light of outcome information is the sine qua non of successful
learning, but carries the attendant effect of an exaggerated certainty regarding
that outcome. As such, the hindsight bias is best viewed on the same concep-
tual playing field as other functionally sound cognitive simplifications, such as
attitudes, stereotypes, and impressions: Quick and often pragmatically useful
inferences that are sometimes made at the expense of accuracy.
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