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Hindsight bias in a very sparse environment
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Hindsight bias, the inability to ignore outcome information, was studied in a sparse and ab-
stract environment, that of a probability learning task. Following the probability learning task,
the subjects were asked to estimate the probability of the events. The subjects in the hindsight
conditions were provided outcome information. They were unable to ignore the outcome infor-
mation even though they were instructed to do so. Their mean probability estimates deviated
in the direction of the outcome information they received. This was found for subjects who received
the “actual probabilities” as outcome information as well as for subjects who were only given
what the event on the next trial would have been.

Hindsight bias occurs when a person’s estimate of the
likelihood of a possible outcome is influenced by
knowledge of what outcome actually has occurred even
though the person is attempting to ignore this knowledge.
Examples of this are numerous. Decisions are often
strongly criticized after the fact when the outcome of the
decision is found to be undesirable. It is well known that
it is difficult for one not to see the decision as obviously
being in error after the fact. This is true even though one
may well have agreed with the decision before the fact.
Common folk wisdom says that hindsight is 20/20. Fisch-
hoff (1982) reported that hindsight bias was a robust and
widespread phenomenon.

Fischhoff (1975) defined the standard for experiments
on hindsight bias. Subjects were given passages to read
about historical events. They were then given the *‘ac-
tual”’ outcome and asked to judge the likelihood of several
possible outcomes. Any given outcome was judged more
likely when it was presented as the outcome that actually
did occur than when one of the other possible outcomes
was presented as the one that actually occurred. Fisch-
hoff and Beyth (1975) extended these results outside the
laboratory in a real-life setting with subjects who made
judgments before and after real-world events (President
Nixon’s trips to Peking and Moscow). Slovic and Fisch-
hoff (1977) extended the findings from historical scenarios
to scientific experiment scenarios.

Fischhoff (1977) extended the findings to the answer-
ing of questions about facts. When the hindsight bias ef-
fect was explained to subjects and they were asked to try
to avoid it, their hindsight bias was not diminished. Wood
(1978) ran a similar study, in which he introduced a time
delay and reduced the demand characteristics of the task
by disguising it as a study of general student knowledge.
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However, hindsight bias was still found across all the con-
ditions. Hasher, Attig, and Alba (1981), following the
same paradigm, told subjects that they had erred in giv-
ing the correct answers and that they had given the wrong
answers. The subjects simply reversed the bias in favor
of the inferred correct answer. When they were told that
some of the answers were wrong—but not which ones—
there was less hindsight bias.

Arkes, Faust, Guilmette, and Hart (1988) more recently
found less hindsight bias in the clinical diagnosis of neu-
ropsychologists when they were not asked to give rea-
sons for the diagnosis provided. Reverse hindsight bias
has been reported in two recent studies. Verplanken and
Pieters (1988) found a reverse hindsight bias for the Cher-
nobyl nuclear accident of 1986, the strength of which was
moderated by ‘‘need for cognition.”’ Subjects evaluating
computer software quality showed a reverse hindsight bias
in their recall of expectations for surprising events
(Mazursky & Ofir, 1990). From this recent work, it is
clear that for events that are believed to be highly unlikely,
outcome bias may be in a different direction.

Goitein and Rotenberg (1977) extended the finding of
hindsight bias to a task of predicting the status of a per-
son from a personality description. Bukszar and Connolly
(1988), hypothesizing that more expert judges would not
show the hindsight bias, used advanced students in an
MBA program judging return on companies’ investments,
but still found the usual hindsight bias. Detmer, Fryback,
and Gassner (1978) went a step further and tried surgeons
in a medical task, but still found hindsight bias. Arkes,
Wortmann, Saville, and Harkness (1981) had the same
results with physicians. Two other attempts to eliminate
hindsight biases were partially successful. Davies (1987)
found some lessening of the hindsight bias by having sub-
jects review thoughts that they had recorded while read-
ing the narrative before receiving the outcome informa-
tion. However, Davies found that this method did not
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lower the hindsight bias as much as the Slovic and Fisch-
hoff (1977) method of generating alternative explanations
did. Pennington (1981) found little or no hindsight bias
in a real-world task (a British firemen’s strike) if the sub-
jects generated their own outcomes, but found the usual
hindsight bias if possible outcomes were given to the
subjects.

In several studies, researchers have looked at possible
social factors that might influence hindsight bias. Leary
(1981), in studying a real-world event (a football game),
found no effect of either the level of self-esteem (public
or private predictions) or the level of involvement (level
of knowledge of the game) on the amount of hindsight
bias; the usual hindsight bias was found. Synodinos (1986)
found identical results with respect to another real-world
event (the governor’s race in Hawaii), which was repli-
cated for the 1980 presidential election by Leary (1982)
and for the 1984 presidential election by Powell (1988).
Campbell and Tesser (1983), using a task like Wood’s
(1978) rather than a real-world task, found a correlation
between the amount of hindsight bias that subjects showed
and both their need to be able to predict and their self-
presentation motive.

Hawkins and Hastie (1990) offered four strategies for
responding to hindsight questions, and from their review
of empirical research, they concluded that a reevaluation
of case-specific evidence is the most common underly-
ing explanation of hindsight bias. This explanation was
supported by Carli and Leonard (1989), who controlled
hindsight bias by providing a positive outcome (a promo-
tion) or a negative outcome (rape) to identical scenarios
involving a woman. The evaluation of character informa-
tion was positive for the promotion outcome and more
negative for the rape outcome. An earlier study in which
the rape outcome and a neutral outcome, rather than a
positive outcome, yielded victim blaming for the rape out-
come, although the nature of the blaming was behavioral
rather than character-based (Janoff-Bulman, Timko, &
Carli, 1985). Goggin and Range (1985) found hindsight
bias after an outcome of suicide. The results consisted of
‘observers’ more negative view of the deceased person’s
family.

Hindsight bias also has serious implications in many
applied judgment areas. For example, hindsight bias
would predict that juries would not be able to ignore in-
formation that they have received but have been instructed
to ignore. Indeed, in two instances, studies have yielded
exactly that (Casper, Benedict, & Kelly, 1988; Sue,
Smith, & Caldwell, 1973). Wexler and Schopp (1989)
reviewed various ways in which hindsight bias might be
reduced in juries, including the use of an expert witness
testifying on the hindsight bias itself.

All of the experiments discussed above have involved
complex environments. The situations or scenarios
provided the subject with many complex dimensions of
information, the interpretation of which was uncertain and
complex. The outcomes were complex, and the possible
outcomes were usually many. The relationships between
the information and the outcomes were always unknown. .

The subjects had to generate relationships from their
knowledge. It was of interest to see whether the hindsight
bias was so robust that it would be found in a much sim-
pler environment, one without the complexities and the
unknown correct interpretations and relationships of the
environments used before. The simplest possible decision-
making environment has only two possible outcomes.
Making these outcomes abstract further reduces any in-
terpretation bias that a subject might have. The simplest
way to give information about the likelihood of the two
possible outcomes is to do so through direct exposure to
a sequence of such outcomes—that is, to give the subject
many trials in which one of the two possible outcomes
occurs on each trial (i.e., a probability learning task). Viek
(1970) showed that subjects in a probability learning task,
when asked to estimate the relative frequency of an event’s
occurrence, give estimates that accurately reflect their
asymptotic response levels. It is well known that these
asymtotic response levels match the actual event proba-
bility for moderate event probabilities.

Following the probability learning task, the subject
would have sufficient information to judge the likelihood
of the two possible outcomes. Following the general form
of hindsight experiments, the subjects could be given the
‘‘actual’’ probabilities as outcome information. They
would then be requested to ignore this information and
respond as they would have done before receiving it. An
even weaker manipulation would be to ask the subjects
to judge the probability of each outcome’s occurring on
the next trial and to provide them with the ‘‘actual’’ out-
come that would have occurred. Five groups of subjects
were run. All subjects participated in a binary probabil-
ity learning task. One group (the foresight group) did not
receive any outcome information. Half of the remaining
subjects were given probability information, and the other
half were given the outcome that would have occurred
on the next trial. One half of the subjects in each group
were biased in one direction, and the other half were bi-
ased in the other direction. For the probability informa-
tion groups, one group (biased high) was given a higher
probability (.8) than the correct value (.7) for the more
likely outcome, and the other group (biased low) was
given a value lower (.6). For the outcome groups, one
group (biased high) was given the more likely outcome,
and the other group (biased low) was given the less likely
outcome.

METHOD

Subjects
The subjects were 78 students who were satisfying a course require-
ment in introductory psychology.

Apparatus

The apparatus for the probability learning task consisted of four CRT
screens and keyboards. Two response keys were marked on the key-
boards with colored tape (red or green). Stimulus presentation and
response collection were controlled by a computer.

Procedure
The subjects were randomly assigned to one of the five experimental
groups, with a total of 15 or 16 subjects in each group. Each subject



was given 120 trials of a binary probability learning task with trials ran-
domly permuted in blocks of 20. Work in probability learning has demon-
strated that by the time subjects have completed 100 trials, they are per-
forming at asymptotic levels (Estes, 1959; Luce & Suppes, 1965).
Outcomes for all groups were presented as either the word RED or the
word GREEN on a CRT screen. The outcome GREEN occurred 70%
of the time. The outcome RED occurred 30% of the time. An X ap-
peared on the screen to mark the beginning of a trial. On each trial,
the subjects were asked to predict which of the two possible outcomes
would occur on that trial by pressing one of two buttons (red or green)
corresponding to the predictions. The subjects were then presented with
the outcome that actually occurred.

Upon completion of the probability learning task, the subjects com-
pleted a questionnaire calling for their subjective probability judgments.
Until this time, however, the subjects were not led to believe that they
would later be called upon to make such subjective probability judg-
ments. The subjects in the foresight group were then asked, in view
of the information obtained in the preceding task, the probability that
the outcome of the next trial would be the outcome GREEN, should the
task continue for another trial. They were also asked the probability
that the outcome would be RED. The subjects in the hindsight groups
were first given outcome information depending on the experimental
group to which they were assigned as described above, and then they
were asked to ignore this information before responding to the same
questions. All subjects were told that their judgments should sum to 100.
(Percentages were used with the subjects rather than probabilities, be-
cause subjects are usually more familiar with percentages.)

RESULTS AND DISCUSSION

Two measures were obtained from each subject—the
proportion of GREEN responses over the last 20 trials of
the probability learning task, and the subjective proba-
bility estimate of the more frequent outcome. Means
across subjects within groups were calculated for this sec-
ond measure. Figure 1 shows these means plotted as a
function of bias direction and type; the mean for the fore-
sight group is plotted across the graph for purposes of
comparison.

As can be seen in Figure 1, the mean subjective prob-
ability estimate of the event GREEN by the foresight group
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Figure 1. Mean subjective probability judgments for the more fre-
quent outcome, as a function of experimental group. Although the

foresight group did not receive any outcome information, its mean
is given by a horizontal line for purposes of comparison.
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was very close to the actual value of .7, and it was not
significantly different [#(15) = .20, p = .84]. This was
expected, and it verifies that the probability learning task
gave the subjects the desired information.

In an effort to control for the variability in subjects’
asymptotic response proportions, response proportions ob-
tained for the GREEN response on the last 20 trials of the
probability learning task were used as a covariate in the
analysis of the subjective probability estimates for the out-
come GREEN. A 2 X 2 analysis of covariance on the four
hindsight groups revealed a significant main effect for bi-
asing direction [F(1,57) = 7.97, p < .01]. As can be seen
in Figure 1, subjects biased low assigned significantly
lower probabilities to the outcome GREEN than did sub-
jects biased high. The effect for the type of outcome
provided to the subject (actual event or biased relative fre-
quency) approached significance [F(1,57) = 3.55,
p < .10]. As can be seen in Figure 1, there appears to
have been a tendency for the groups given relative fre-
quency information to give lower mean subjective prob-
abilities to the outcome GREEN than those given by the
groups that received outcome information. The interac-
tion and the effect of the covariate were not significant
[F(1,57) = 1.27, p = .26, and F(1,57) = .84, p = .36,
respectively].

In the relative-frequency hindsight groups, it was pos-
sible that subjects were submitting directly to the authority
of the experimenter by echoing the relative frequencies
they were given. However, subjects given relative-
frequency outcome knowledge responded with a subjec-
tive probability estimate that was the same as the relative
frequency given them only 17% of the time. These same
subjective probability values appeared in the two ‘‘actual’’
outcome knowledge groups 19% of the time. This find-
ing precludes such an explanation.

Figure 1 reveals that the hindsight bias was found for
both types of outcome feedback (relative frequency and
next trial outcome). For the groups receiving relative-
frequency feedback, the effect appears to have been larger
for the group anchored low than for the group anchored
high. This is consistent with the general findings in hind-
sight bias research. It can easily be explained by a ceil-
ing effect. That is, one’s judgment cannot change as much
in the direction of zero (for the less likely outcome) or
one (for the more likely outcome) as it can in the other
direction, because of these limits of zero and one. The
amount of bias for the groups given the outcome on the
next trial appears to have been about equal for the group
anchored low and the group anchored high.

Indeed, hindsight bias is a robust effect. The environ-
ment in the present experiment could not have been sim-
pler, yet hindsight bias was found. Even when the feed-
back consisted just of the results of the next trial, hindsight
bias was found. There may well be no way to counter
hindsight bias. In some previous studies, less hindsight
bias was found when the subject concentrated on infor-
mation that would tend to balance the judgment away from
the hindsight bias direction. However, in actual decision-
making situations, it may be difficult or impossible to im-
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plement these tactics. Since hindsight bias can be so des-
tructive to good judgment and is so prevalent, it is im-
perative that decision makers be educated about the
existence of hindsight bias.
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