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When people know how an event turned out, they are usually
unable to reproduce the judgments they would have made with-
out outcome knowledge. Furthermore, they are unaware of their
tnability to recapture their pre-outcome state of mind. This
tendency to overestimate what they would have known without
the outcome knowledge is called “hindsight.” An experiment
explored the moderating effects of the type of cause to which the
outcome was attributed on the magnitude of the hindsight effect.
When the outcome was attributed to unforeseeable “chance”
factors, such as an unexpected storm or an earthquake, the
hindsight effect was virtually eliminated. When no causal
attribution was provided or when a plausible “deterministic”
cause (human skill or lack of skill) was cited, subjects’ judg-
ments showed sizable hindsight effects. These findings are inter-
preted as supporting Fischhoff’s “creeping determinism” hy-
pothesis and as providing evidence that the hindsight effect is a
by-product of adaptive learning from feedback.

Hindsight is prevalent in everyday judgments. Events
in the past usually appear simple, comprehensible, and
predictable in comparison with events in the future.
Everyone has had the experience of believing that he or
she “knew all along” the outcome of a legal trial, business
investment, political election, or football game. And
everyone has reacted with skepticism to similar claims
from someone else.

Fischhoff (1975) introduced a laboratory analogue of
natural hindsight judgment situations that set the basic
laboratory paradigm for subsequent experiments study-
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ing the hindsight phenomenon. In Fischhoff’s para-
digm, subjects first received information about a target
event—for example, an obscure historical event such
as the 19th-century wars between the British and the
Gurkha of Nepal. Second, some subjects were told that
a particular outcome had “actually occurred” and other
subjects were not. Third, all subjects were asked to esti-
mate the probability of each outcome, and the informed
subjects were asked to make their estimates as if they
had not received the outcome information. The “hindsight
bias” was operationalized as the tendency for some sub-
jects with outcome knowledge (hindsight) to claim that
they would have estimated a probability of occurrence
for the reported outcome that was higher than they
would have estimated in foresight (without the outcome
information).

Itis important to note that the hindsight bias does not
refer to all retrospective increases in the probabilities
assigned to events. The bias is a projection of new knowl-
edge into the past accompanied by a denial that the
outcome information has influenced judgments. Thus,
subjects who learn of an outcome in a hindsight experi-
mentand claim that they “would have known itall along”
are fooling themselves.
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A number of theoretical explanations have been pro-
vided for the hindsight effect by Fischhoff and others.
The simplest explanations cite the potential experimen-
tal demand characteristics of the method, attributing the
effect to subjects’ efforts to appear cooperative or per-
spicacious. These explanations do not account for most
of the hindsight effects reported in the experimental
literature (see Wood, 1978).

The most strongly supported explanation for the ef-
fectis the process that Fischhoff labeled “creeping deter-
minism” in his seminal article: “Upon receipt of outcome
knowledge judges immediately assimilate it with what
they already know about the event in question. In other
words, the retrospective judge attempts to make sense,
or a coherent whole, out of all that he knows about the
event” (1975, p. 297). For example, after reading
Fischhoff’s paragraph on the British-Gurkha war and
learning from the experimenter of a British victory, the
subject might assimilate the outcome to the case infor-
mation by adding semantic links signifying causal rela-
tions between events in the case information and the
outcome. In essence, the subject would “rewrite the
story” of the war so that its beginning and middle would
be connected causally to its end (e.g., Pennington &
Hastie, 1986, 1987, 1988; Trabasso & van den Broek,
1985).

The “creeping determinism” hypothesis is consistent
with more of the results in the hindsight literature than
any other explanation that has been proposed (Hawkins &
Hastie, 1990). Furthermore, the “creeping determin-
ism” account is consistent with cognitive process ac-
counts that have beer invoked to explain several related
judgment and memory phenomena: plausibility judg-
ments as a basis to respond on fact retrieval and recog-
nition memory tests (Reder, 1987); “perseverance” ef-
fects in social judgment (Ross, Lepper, & Hubbard,
1975); the role of explanation in predictions of social
events (Sherman, Skov, Hervitz, & Stock, 1981); and
subjects’ inability to discount information once it has
been integrated into an impression of another person
(Schul & Burnstein, 1985; Wyer & Budesheim, 1987) or
into a legal judgment (e.g., Casper, Benedict, & Kelly,
1988; Hans & Doob, 1975).

Fischhoff’s label “creeping determinism” suggests
that causal (“deterministic”) relationships may play an
especially prominent role in the inferences that subjects
make after receiving information about the outcome of
the event, inferences that underlie the hindsight biases.
There is liberal evidence in the text comprehension
literature that causal inferences are a particularly com-
mon on-line inference in the minds of subjects compre-
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hending text describing social events (Fletcher & Bloom,
1988; Myers, Shinjo, & Duffy, 1987; Trabasso & van den
Broek, 1985).

The present experiment was designed to assess the
significance of deterministic, causal relationships in the
production of hindsight effects in judgment. We at-
tempted to vary the degree to which a subject considered
deterministic factors when thinking about the reported
outcome of an event to be judged. Our design included
a replication of Fischhoff’s control conditions in which
no outcome feedback was provided (foresight condi-
tion) and a replication of Fischhoff’s basic hindsight
condition in which an outcome was given to the subjects
but with no specific information about its causes. In
addition, our design included experimental conditions
designed to manipulate the availability of specific deter-
ministic or “chance” causal explanations for the out-
come of the event. For example, in one of our sets of
materials based on Fischhoff’s British-Gurkha historical
scenario, outcomes were provided to subjects (either
“British victory” or “British defeat”) accompanied by a
statement of the primary cause of the outcome: either a
“deterministic” attribution (something about the armed
forces of the winning side) or a “chance” attribution (an
unexpected and unseasonable rainstorm).

Our hypothesis was that subjects told the outcome
of the battle, but nothing about its causes, would “re-
write” their mental representations of the case informa-
tion to make sense of the outcome, looking for causal,
deterministic links between the outcome and factors
in the case materials. We thought that much the same
process would occur for subjects given our “determin-
istic” feedback along with the outcome. However, when
subjects were told that the outcome was due to a “chance”
event, we thought their tendency to rewrite the causal
relations in the scenario would be inhibited. Under
these conditions we expected that the hindsight effect,
changes in the retrospective probability ratings in the
direction of the reported outcome, would be diminished
or eliminated. Thus, our hypothesis is based on the
assumption that hindsight effects occur when subjects
reason about events like Fischhoff’s historical scenarios
because they elaborate their long-term memories of an
event by adding links between the outcome and possible
causal precursors.

Our operationalization of the “deterministic” versus
“chance” distinction was motivated by the notion of
“foreseeability” that is central in tort law. Our chance
explanations cited causal events that were unforeseeable
given information in the case materials (e.g., unseason-
able monsoon rains; an earthquake). In contrast, our
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“deterministic” explanations cited plausible effects of
factors whose relevance to the outcome would be ex-
pected by our subjects (e.g., troop discipline; scientific
know-how).

METHOD
Overview

Our basic experimental method followed Fischhoff
(1975) quite closely. Subjects were presented written
case materials describing historical events. Some subjects
were provided with information about the outcomes,
some with information about the outcomes plus the
causes of the outcomes, and some with no outcome or
cause information. All subjects were asked to make rat-
ings of the probabilities that they would have assigned to
the possible outcomes of the cases, as if they had not
heard any information about the actual outcomes. Sub-
jects also made ratings of the importance of various
factors mentioned in the case materials as cues to judg-
ing the outcomes. These importance ratings served two
purposes: first, as a check on the manipulation of causal
information for those subjects who were given explana-
tions of the outcomes; second, as converging evidence
for the “creeping determinism hypothesis” that subjects
had revised their mental representations of information
in the case on receipt of outcome information.

Subjects

Subjects were 278 undergraduate students at North-
western University who participated in the study in par-
tial fulfillment of the requirements of an introductory
psychology course.

Design

Each subject read material from one of two scenarios,
the first depicting an impending battle between a British
regiment and a band of Gurkha rebels in Nepal in 1814,
the second describing a gold prospecting venture under-
taken by a pair of geologists in the 1970s. Subjects re-
ceived either no outcome information, only outcome
information, or outcome information coupled with a
“deterministic” or a “chance” explanation for the out-
come. Subjects receiving outcome information were told
of either a British or a Gurkha victory or of the success
or failure of the prospecting venture. These manipula-
tions yielded a seven-cell design for each of the two
scenarios, for a total of 14 experimental conditions.

Materials

Typewritten descriptions, approximately 250 words
in length, were constructed for each scenario. The British-

Gurkha scenario was based on the materials used by
Fischhoff (1975), and the gold prospecting scenario was
devised by the authors. Each scenario included seven
identifiable factors that might serve as determinants for
the outcome that would follow the scenario events. The
British victory subjects were told the British won either
as a result of an unexpected monsoon (“chance” expla-
nation) or because of the discipline of the British troops
(“deterministic” explanation). British defeat was attrib-
uted to the opposite consequences of the chance mon-
soon or to the lack of discipline of the British troops. The
second scenario, describing a gold prospecting ven-
ture in Alaska, led to a success or failure outcome that
was attributed either to an unexpected earthquake
(“chance” explanation) or to the competence of the
young geologists engaged in the enterprise (“determin-
istic” explanation).

Procedure

The experimental session lasted about 10 min; sub-
jects participated in a large-group testing session during
the meeting of an introductory psychology course. Each
subject received an experimental booklet with a cover
page of instructions. Subjects were told they would be
reading an account of a historical event and would be
asked to make judgments about that event. They then
read one of the two scenarios, received outcome infor-
mation according to their experimental condition, and
made a series of judgments about the case materials.

Subjects were asked to indicate which outcome had
been presented, in order to check that their interpreta-
tions of the presented outcome agreed with the experi-
menters’ (all subjects responded correctly). Then the
subjects were instructed:

Some subjects are asked to read the accounts of this
battle [prospecting venture] but are NOT told the out-
come. Your task is to put yourself in their shoes and to
attempt to judge the likelihood of each of the following
outcomes by writing a probability value of from 0 to
100% next to each outcome. The TOTAL of all your
probability judgments should equal 100%.

The final page of the experimental booklet consisted
of a list for each domain of seven factors that had been
presented in the scenario. Subjects were asked to rate
each factor on a 7-point scale to indicate how relevant or
important they considered the factor to be in determin-
ing the given outcome. The seven factors referred to
background conditions reported in each scenario. For
example, items for the British-Gurkha battle included
terrain, precipitation and weather conditions, leader-
ship and tactics, and troop discipline. Subjects paced



TABLE 1: Mcan Estimates of Probability of British Victory or Gold-
Mining Success (on a 100-Point Rating Scale)

British-Gurkha Battle  Gold Prospecting Venture

Type of British British
Explanation Victory Defeat Success Failure
“Deterministic” 57 18 58 45
None 50 21 b4 43
“Chance” 40 33 37 35
No outcome disclosed
(“foresight”) 43 45

themselves through the experiment, and no subject took
longer than 15 min to complete the task.

RESULTS

Retrospective Estimates of Probability

The mean estimates of probability of success for the
battle and gold prospecting scenarios are presented in
Table 1. Subjects who were given no outcome informa-
tion predicted British victory or success in the prospect-
ing venture at close to the midpoints on the scale, 43 and
45 respectively. This demonstrates that our scenarios
were not skewed to favor one outcome or another.

An analysis of variance was conducted on the 12-cell
design, excluding the no-outcome-feedback conditions,
with type of causal explanation provided (“determinis-
lic,” none, “chance”) and type of outcome (success,
failure) and scenario (British-Gurkha, prospecting ven-
ture) as the independent variables and subjects’ proba-
bility ratings on the 0 to 100 scale as the dependent
variable. There was a highly significant effect for the
outcome variable (success vs. failure), F(1, 201) = 31.03,
£<.0001, MS, =451. More important, for the predictions
we made concerning the moderating effects of explana-
tion type (deterministic, none, chance), we obtained a
significant interaction between outcome and explana-
tion type, F(2, 201) = 3.78, p< .02, MS, = 451. Inspection
of the means in Table 1 shows that, as predicted, we
obtained definite and approximately equal-magnitude
outcome feedback (hindsight) effects under conditions
where subjects were provided with deterministic expla-
nations for the outcome or no explanation for the out-
come. In contrast, the difference between success and
failure feedback conditions when accompanied by a
chance explanation was sharply diminished (success-
failure differences of 7 and 2 out of a possible 100 scale
points, for the two scenarios respectively). (Contrasts
with one degree of freedom comparing the hindsight
conditions with the “no outcome disclosed” control con-
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ditions were significant for the “deterministic” explana-
tion and no-explanation conditions [success outcome:
F(1, 276) = 7.80, MS, = 537, p < .01; failure outcome:
F(1, 276) = 8.38, p < .01, MS, = 536] but not for the
“chance” explanation conditions [success outcome:
F(1,276) = 1.23, n.s., MS, = 550; failure outcome: F(1, 276) =
2.72, n.s., MS, = 547].)

There is one somewhat puzzling comparison among
means in our results for the gold prospecting scenario.
Subjects receiving no outcome feedback gave a mean
rating of 45 for success of the prospecting venture,
whereas subjects’ ratings in hindsight, after they were
told the venture had failed, were 45, 43, and 35 in the
“deterministic,” no-explanation, and “chance” explana-
tion conditions; none of these means is significantly
different from the mean found when no outcome was
disclosed. The puzzling result is that failure feedback
subjects did not show a hindsight effect such that their
ratings of the probability of success were depressed
below the ratings by subjects who had received no out-
come feedback. Essentially, this result is a “no hindsight
effect” result for failure feedback subjects in the gold pros-
pecting scenario. In contrast, an elevated probability-of-
success rating was obtained for the gold prospecting
scenario for subjects given success feedback, at least in
the “deterministic” and no-explanation treatments (as we
had predicted).

Our speculation is that some subjects treat failure as
a “nonevent” not requiring an explanation beyond the
mere acknowledgment that failure occurred. This result
may reflect a “nonevent” status for the failure outcome
analogous to the manner in which certain other “nonoc-
currence” events have been treated by subjects in other
judgment studies. For example, Fischhoff and others
have found that informing a subject that an outcome did
not occur produces small hindsight adjustments of retro-
spective probabilities, in contrast to substantial adjust-
ments following feedback that an outcome did occur
(Fischhoff, 1977; Fischhoff & Beyth, 1975; Wood, 1978).

Importance Ratings of Background Factors

The mean ratings of importance of the seven factors
cited in each of the two sets of scenario materials are
summarized in Tables 2 and 3. We did not state specific
predictions concerning the pattern of importance rat-
ings that should result from our manipulations of out-
come and causal explanation information. However, there
were significant effects of outcome and/or causal expla-
nation factors on 11 out of 14 factors. For the most part
these ratings make good sense in terms of our hypothe-
sis: Importance ratings increased for factors that were
cited as causal in the explanations provided by the ex-
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TABLE 2: Average Rated Importance of Seven Factors as Determinants of the Outcome in the British-Gurkha Scenario

British Viciory British Defeat
Causal Factor Determ. Chance No Expl. Determ. Chance No Expl. No Outcome (“Foresight”)
1. Size of forces 4.4 39 4.5 2.6 25 3.1 4.4
2. Rough terrain 4.1 4.2 3.8 5.6 4.5 5.6 4.7
3. Temperature 3.9 3.6 3.4 4.6 2.5 5.4 4.1
4. Precipitation and weather 3.3 49 2.8 3.9 5.7 4.8 34
5. Weapons, war animals 4.6 48 5.3 39 48 4.6 45
6. Leadership and tactics 5.6 4.1 5.8 5.4° 3.8 5.1 4.6
7. Troop discipline 5.4 4.0 5.7 3.6 3.2 4.6 45

NOTE: Ratings could range from 0 to 6.
a. Factor cited in outcome materials in that condition.

TABLE 3: Average Rated Importance of Seven Factors as Determinants of the Outcome in the Gold Prospecting Scenario

Success Failure
Causal Factor Determ. Chance No Expl. Determ. Chance No Expl. No Outcome (“Foresight”)
1. Industry veterans 2.7 1.6 4.1 34 3.0 49 4.5
2. Untested scheme 2.9* 3.5 4.5 46" 4.6 4.6 4.6
3. General riskiness 3.0 4.0 2.1 4.4 4.4 3.1 2.6
4. Capital 3.9 4.3 4.1 3.8 4.7 4.7 4.5
5. Geology and weather 3.9 4.0* 3.6 39 5.3* 3.1 C 41
6. Feel for mining 25 19 24 43 3.0 2.8 28
7. Industry rivals 2.8 2.6 2.8 25 35 3.0 25

NOTE: Ratings could range from 0 to 6.
a. Factor cited in outcome materials in that condition.

perimenter and decreased (after explanation feedback)
for factors that were not cited. Furthermore, many rat-
ings of importance shifted with outcome information
only, and these shifts were also in reasonable directions.
For example, the “size of forces” factor for the British-
Gurkha war showed a dramatic significant effect of out-
come feedback; importance ratings increased with
British victory.

DISCUSSION

Our finding that the magnitude of the hindsight
effect depends on the type of explanation that subjects
are given for the outcome of an event provides support
for the “creeping determinism” hypothesis first posed by
Fischhoff (1975). This conclusion is consistent with an
interpretation of the hindsight bias as a side effect of
adaptive learning from outcome feedback. When one
learns of a deterministic, causal explanation for an out-
come, it should affect one’s subsequent judgments of
events in the domain under consideration. However, we
would also note that subjects who are given a “chance”
explanation for the outcome also learn something im-
portant about the judgment of historical events.

The label “bias” does not derive from the fact that our
subjects quite reasonably changed their minds about

the importance of certain factors that produced out-
comes in the domains of our stimulus scenarios. Rather,
the label “bias” derives from subjects’ tendency to make
these changes, to fail to recapture their pre-outcome
information orientation, and to be unaware of the
change in their model for judgments in the domain. It
is interesting that we might label our “chance” explana-
tion subjects as relatively unbiased and accurate in com-
parison with subjects in the “deterministic” and no-
explanation/outcomefeedback conditions. Presumably,
the “chance” explanation subjects did not change their
generic model for judgments in the colonial wars or
gold prospecting domain. The subjects may have even
been chastened by feedback that indicated that predic-
tion in the domain could involve unpredictable chance
factors.

Our interpretation of the difference between “deter-
ministic” and “chance” explanation conditions is similar
to an interpretation of the results of a recent series of
experiments reported by Hoch and Loewenstein (1989).
Hoch and Loewenstein found that hindsight effect mag-
nitudes were reduced, and “reverse hindsight” effects
could even be obtained, when the hindsight feedback
was highly surprising to subjects. They conjectured that
the experience of surprise elicited by some outcomesled



subjects to rethink the judgment and to render conser-
vative retrospective probability judgments in hindsight.
This pattern of results is similar to the results of our
experiment, and the Hoch and Loewenstein explana-
tion may apply, especially if we think that our “chance”
explanations were more likely to produce surprise reac-
tions than our “deterministic” explanations.

Explanations of our results that invoke hypotheses
citing motivational (e.g., experimental demand) fac-
tors, anchor and adjustment heuristics, and evidence-
sampling biases are not consistent with our results. Sub-
jects in the “deterministic” and “chance” explanation
conditions were equally aware of and attentive to the
experimenter-provided causal information. However,
only subjects provided with “deterministic” feedback or
allowed to generate their own causal explanations (in
the no explanation treatments) changed their schemata
for judgment and therefore showed hindsight biases in
their retrospective probability judgments. Thus, our re-
search suggests that the hindsight bias is closely related
to other forms of induction and generalization that
depend on subjects’ inferences about systematic causal
factors in the events under consideration.
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