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Distributions of possible scenario outcomes were manipulated without changing the probabilities of
focal outcomes (e.g., you hold 3 raffle tickets and 7 other people each hold 1 vs. you hold 3 and
another person holds 7) . Participants' probability estimates confirmed that beliefs about the objective
likelihood of the focal outcomes were largely unaffected by the manipulations. As expected, however,
nonnumeric certainty estimates (Studies 1-3), feelings of concern (Study 4), and choice behaviors
(Study 5) revealed that the manipulations did affect subjective certainty. The consistent direction of
this alternative-outcomes effect and findings from Study 6 suggest that comparisons between the
focal outcome and the strongest alternative have an important influence on subjective certainty. A
potential function for these comparison processes is described, and their similarities with social
comparison and social judgment processes are discussed.

Imagine two situations involving a 10-ticket raffle. In which
situation would you feel more optimistic about winning the
raffle?

Situation A: \bu hold 3 tickets and seven other people each hold 1.

Situation B: You hold 3 tickets and one other person holds 7.

According to normative rules of probability, your chance of
winning is identical across the two situations. Nevertheless, per-
haps you would feel more optimistic in Situation B, where you
are competing against only one other person. Then again, you
might feel more optimistic in Situation A, where you hold more
tickets than any individual competitor.

In this article we introduce a phenomenon that we call the
alternative-outcomes effect: People's certainty about whether a
focal outcome will occur (e.g., your winning) changes as a
function of how alternative outcomes are distributed, even when
the summed probability of the alternative outcomes is held con-
stant. Our interpretation of the alternative-outcomes effect is
based on a distinction between deliberate, rule-based informa-
tion processing and automatic, associative information pro-
cessing. In the following sections, we describe this distinction
and present support for the idea that the alternative-outcomes
effect is a product of associative processing. We suggest that
the associative processing that mediates the alternative-outcomes
effect involves comparison reasoning, and we discuss some sim-
ilarities between comparisons that underlie the alternative-out-
comes effect and comparisons that are typically studied in social
comparison and social judgment research.
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Ttoo Ways of Processing Uncertainty Information

Recent research has explored factors that influence people's
feelings of uncertainty about an event, even when the objective
probabilities for the event are easily known by the perceivers
(Kirkpatrick & Epstein, 1992; WindschitI & Weber, 1998;
WindschitI & Wells, 1996). For example, in demonstrating the
ratio-bias phenomenon, Kirkpatrick and Epstein (1992; see also
Denes-Raj, Epstein, & Cole, 1995) found that people prefer to
draw a bean from a bowl containing 10 winning beans and 90
losing beans than from a bowl containing 1 winning bean and
9 losing beans. Kirkpatrick and Epstein presented convincing
evidence that their participants knew the objective probability
of winning was equivalent for the two bowls, yet their percep-
tions of uncertainty led them to prefer one bowl over the other.
WindschitI and Weber (1998) demonstrated that contextual fac-
tors can affect perceptions of uncertainty about an event even
when precise and credible probability forecasts are available.
In one experiment, participants read about Janet, who had a
blood condition that made her susceptible to certain diseases.
Although a doctor had told her that her chance of contracting
a mild form of malaria on her upcoming vacation was 30%,
participants' uncertainty about whether she would in fact con-
tract malaria varied as a function of her trip destination. They
expressed more certainty that she would contract malaria when
told the doctor's forecast was for a trip to India than they did
for a trip to Hawaii. Again, the effect was exhibited despite the
fact that the stated probabilities for malaria at the two trip
destinations were equivalent. Several other scenarios yielded
similar effects for contextual information (WindschitI & Weber,
1998).

Explaining the findings of Kirkpatrick and Epstein (1992)
and WindschitI and Weber (1998) requires a novel way of think-
ing about people's uncertainty and the information processing
that shapes it. On the one hand, people know the actual probabil-
ities, and the probabilities are equivalent in the two versions of
the problems: 1 bean in 10 is the same as 10 beans in 100, and
a 30% chance of disease in India is the same as a 30% chance
in Hawaii. On the other hand, feelings of uncertainty about
what will happen are not the same: Optimism about drawing a
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winning bean is higher when one is allowed to draw from a
bowl with 10 winning beans than from a bowl with 1 winning
bean, and the perceived vulnerability to disease is greater in
association with India than in association with Hawaii. How
can this apparent dissociation between subjective probability
and feelings of uncertainty be explained?

A broad theoretical distinction between two systems of infor-
mation processing is helpful for addressing this question. Nu-
merous theories within both social and cognitive psychology
have proposed dichotomies in the way people process informa-
tion (for a discussion see Abelson, 1994). Examples of such
dichotomies are Dovidio and Fazio's (1992) deliberate versus
spontaneous, Langer's (1989) mindful versus mindless, Schnei-
der and Shiffrin's (1977) controlled versus automatic, and Za-
jonc's (1980) judgmental versus affective distinctions. Two re-
cent proposals largely subsume these dichotomies and describe
a distinction between two general information-processing sys-
tems, one more deliberate and analytic than the other (Epstein,
1990, 1994; Epstein, Pacini, Denes-Raj, & Heier, 1996; Sloman,
1996). Epstein (1990) labeled the two systems the rational and
experiential systems, whereas S Ionian (1996) labeled them the
rule-based and associative systems, which are the labels we
have adopted for this article.

Rule-based processing is assumed to be relatively slow and
deliberate but also flexible and largely mediated by conscious
appraisals. The rule-based system represents information in rel-
atively abstract terms and operates according to formal rules of
logic and evidence (Epstein, 1990, 1994; Sloman, 1996). For
example, in assessing the chances of winning a product liability
suit, the rule-based system might heavily weigh the fact that the
base rate for winning product liability suits is low. Associative
processing is relatively quick and spontaneous, but less flexible.
Output from the associative system is often not mediated by
conscious appraisals; it is often an automatic product that can
be accompanied by an intuitive or gut-level sense. Associative
processing represents information in more concrete terms and
operates according to principles of similarity and contiguity. In
assessing the chances for a product liability suit, the associative
system might be heavily influenced by the similarity between
the focal suit and a recently successful suit.

A key assumption within this framework is that the two modes
of processing are semi-independent (Epstein, 1990, 1994; Slo-
man, 1996). Rule-based and associative processing can produce
different or even contradictory responses to the same set of
information (see Sloman, 1996, for examples). A logical conse-
quence of this assumption is that the factors affecting rule-
based processing are somewhat different from factors driving
associative processing. Kirkpatrick and Epstein (1992) and
Windschitl and Weber (1998) presented arguments and evidence
that the factors manipulated in their experiments influenced as-
sociative processing while leaving rule-based processing rela-
tively unaffected. The main dependent measures that they used
were designed to be sensitive to people's more associative or
experiential thoughts about uncertainty rather than to their rule-
based thoughts. Kirkpatrick and Epstein used preference mea-
sures, which were assumed to be directly mediated by associa-
tive-experiential impressions of uncertainty. Windschitl and
Weber used verbal measures of uncertainty, which have been
shown to be more sensitive to associative processing than are

traditional numeric measures of subjective probability (see
Windschitl & Wells, 1996).

The experiments of Kirkpatrick and Epstein (1992) and
Windschitl and Weber (1998) are important in that they identi-
fied factors that influence associative impressions of uncertainty
independently of rule-based assessments. Factors that differen-
tially influence two processing systems have already been identi-
fied in other types of judgment domains. R>r example, attitude-
persuasion researchers are well aware of several factors that
differentially affect peripheral and central processing of attitude-
relevant information (e.g., attractiveness of speaker, sheer num-
ber of arguments; Chaiken, 1980; Chaiken, Liberman, & Eagly,
1989; Petty & Cacioppo, 1986a, 1986b). However, within the
domain of subjective uncertainty assessment, little is known
about factors that influence associative processing of uncertainty
information independently of rule-based processing. This dearth
of knowledge is partly due to researchers' general reliance on
numeric methods of measuring people's uncertainty, which tend
to prompt research participants toward more rule-based analyses
of uncertainty information (see Windschitl & Wells, 1996). For
instance, if Kirkpatrick and Epstein (1992) had simply mea-
sured their participants1 subjective numeric probabilities in the
bowl-of-beans problem, the differences in how participants rep-
resented the two versions would have gone undetected. Also,
the prominence of numeric conceptualizations of psychological
uncertainty (e.g., as subjective probabilities) makes it difficult
to anticipate or predict the effects of factors that influence asso-
ciative, but not rule-based, processing.

Associative Processing, Comparisons, and the
Alternative-Outcomes Effect

The present research investigated whether the distribution of
alternative outcomes influences perceptions of uncertainty
through associative processing. In a series of studies, we pre-
sented people with descriptions of events that had undetermined
outcomes. One of the possible outcomes was the focal outcome,
about which the participants were asked, and the others were
the alternative outcomes. The objective probability of the focal
outcome was held constant across manipulations of the distribu-
tion of alternative outcomes (as was done in the opening example
of the 10-ticket raffle). In other words, we manipulated the man-
ner in which probabilities were distributed among alternative out-
comes while holding the sum of these probabilities constant.

We did not expect these manipulations to have much effect
on people's rule-based assessments of uncertainty. We assumed
that a majority of the college undergraduates serving as our
participants had some (albeit limited) understanding of the fun-
damental rules of our culturally shared numeric probability sys-
tem. In accurate rule-based reasoning, which operates according
to the rules of this system, the certainty of an event is determined
by the chances of the focal outcome relative to the sum of the
chances of all the possible alternative outcomes.

The associative system, however, does not operate according
to the rules of a culturally shared numeric probability system.
Rather, we suggest that the associative system is sensitive to
relative differences between the chances for the focal outcome
and the chances for other individual outcomes. More specifically,
we argue that the associative system makes pairwise compari-
sons between the focal and alternative outcomes, and that the
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comparison between the focal outcome and the most likely alter-
native has critical importance.1 The more this comparison favors
the focal outcome (or the less it favors the most likely alterna-
tive), the greater the perceived likelihood for the focal outcome.

For example, the rule-based system "knows" that holding 3
of 10 tickets is the same regardless of whether the other 7 are
held by one person (a 3-1 distribution) or split among seven
people ( 5 - 1 - 1 - 1 - 1 - 1 - 1 - 1 ) . However, the associative sys-
tem "notes" that in the 5 - 1 - 1 - 1 - 1 - 1 - 1 - 1 case, the focal
outcome is relatively likely compared with the most likely alter-
native outcome, but in the 3-1 case, the focal outcome is rela-
tively unlikely compared with the most likely alternative. Hence,
to the associative system, the focal outcome would seem more
likely in the 3 - 1 - 1 - 1 - 1 - 1 - 1 - 1 case than the 3-1 case.

The proposal that comparison processes have an important
influence on perceptions of uncertainty seems quite plausible
given that comparison processes are widely assumed to play
key roles in a variety of human judgments. Social judgment
research has shown how comparisons with other stimuli can
produce assimilation and contrast effects on a variety of dimen-
sions such as attitude favorability and friendliness (e.g., She-
rif & Hovland, 1961). Psychophysics research demonstrates that
specific comparison stimuli affect judgments on dimensions
such as weight, brightness, and taste (e.g., Helson, 1964; Par-
ducci, 1965). Counterfactual thinking studies illustrate how
comparisons with a specific alternative that "almost happened"
can influence a variety of reactions to a factual event, such as
perceptions of causality and fairness (see Roese, 1997; Wells &
Gavanski, 1989). Finally, social comparison theory indicates
that people's interpretations of their abilities and opinions are
affected by comparisons with the abilities and opinions of spe-
cific others (see Festinger, 1954; Suls & Wills, 1991).

Although it seems plausible that comparison processing
might also affect uncertainty judgments, this possibility has not
been previously proposed or tested. If the comparison processes
that produce an alternative-outcomes effect are characteristics of
an associative-processing system, then detecting an alternative-
outcomes effect requires a measurement procedure that is dis-
tinct from traditional measures of subjective probability. As
mentioned above, traditional measures are especially sensitive
to rule-based rather than associative processing (Windschitl &
Wells, 1996). The series of studies described in this article used
nonnumeric uncertainty scales and other measures to test for
the alternative-outcomes effect and the processes that have been
hypothesized to produce it.

Study 1: The Casino Night Study

The first study was designed to test the general hypothesis
that a manipulation to the distribution of alternative outcomes
can affect the perceived certainty of the focal outcome, even
though the objective probability of the focal outcome is equiva-
lent across the manipulation.

Method

Participants read one of two versions of the following scenario. Infor-
mation that was manipulated is presented within brackets.

Imagine that you are attending a casino-style party being held for
a local charity. The event organizers hid raffle ticket stubs through-

out the ballroom where the party is being held. Six party guests
(you, Mary, Simon, Amman, Tara, and George) are eligible to
search for the raffle tickets for a $200 money prize. All of the ticket
stubs are found. [Mm found 21 of the tickets, Mary found 14, Simon
found 13, Amman found 15, Tara found 12, and George found 13
or You found 21 of the tickets, Mary found 52, Simon found 6,
Amman found 2, Tara found 2, and George found 5.] Whoever
holds the stub for the ticket that is drawn will win the $200 prize.
To win, you must be present at the event.

Notice that in both versions of the scenario, the participant holds 21
tickets and the total is 88 tickets. Half of the participants read about
a 27 -14 -13 -15 -12 -13 distribution of tickets across the alternative
outcomes, and the other half read about a 21-52-6-2-2-5 distribution
of tickets.

After reading the scenario, all participants responded to this question:
"How likely is it that you would win the prize?" Ninety-six participants
provided uncertainty estimates on an 11-point verbal measure of uncer-
tainty (see Appendix A) that was scored from 0 (impossible) to 10
(certain). We used the verbal measure because of its sensitivity to
framing and contextual factors that affect uncertainty and various judg-
ments and behaviors under uncertainty (Windschitl & Wells, 1996). A
separate group of 96 participants provided uncertainty estimates on an
11-point numeric measure (see Appendix B) that was scored from 0
(0%) to 10 (100%). The numeric measure was used to assess partici-
pants' rule-based estimates regarding the probability of their winning.

Results and Discussion

Our primary prediction was that the alternative-outcomes ma-
nipulation would have a significant effect on verbal uncertainty
estimates. As predicted, analyses of the verbal estimates showed
that participants who read about the 2 7 - 1 4 - 1 3 - 1 5 - 1 2 - 1 3
distribution reported significantly more certainty that they
would win (M = 6.1, SD = 1.5) than did those who read about
the 21-52-6-2-2-5 distribution (M - 5.3, SD = 2.1), r(94)
= 2.08, p < .05, d — 0.42. This result is consistent with our
hypothesis that people's perceptions of a focal outcome's cer-
tainty are influenced by a comparison between the chances of
the focal outcome and the chances of the most likely alternative
outcome. In the 2 / - 1 4 - 1 3 - 1 5 - 1 2 - 1 3 version, the focal out-
come is more likely than the most likely alternative, whereas in
the 2 7 - 5 2 - 6 - 2 - 2 - 5 version, the focal outcome is unlikely
relative to the most likely alternative. We suggest that this com-
parison process is a product of an associative system that is
primarily sensitive to pairwise comparisons rather than the more
normatively appropriate comparisons between the focal outcome
and the sum of all alternative outcomes.

This interpretation for the alternative-outcomes effect could
be challenged by a second explanation, which we call the com-
putational-error hypothesis. This hypothesis suggests that the
manipulation of alternative outcomes affected participants' men-
tal computations of the objective likelihood of winning. The

1 The idea that associative processing would be influenced by individ-
ual alternatives rather than their aggregate is consistent with Kirkpatrick
and Epstein's (1992) proposal of a concretive principle, which suggests
that the experiential-associative system encodes events in the form of
concrete representations rather than abstract representations. Our pro-
posal, however, differs from Kirkpatrick and Epstein's in that it specifies
a role for comparison processes and suggests that some pairwise compar-
isons are more influential than others.
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scenario that participants read did not explicitly mention the
total number of tickets contained in the raffle; to determine this
figure, participants had to use mental addition. Perhaps the sum
computed or estimated by participants reading the 21—14—13—
15-12-13 version was smaller than the sum computed by parti-
cipants reading the 21-52-6-2-2-5 version. The computa-
tional-error interpretation treats the alternative-outcomes effect
as a rule-based phenomenon. It suggests that the effect is due
to a poor application of the rules one follows in calculating
probability.

This issue is addressed with the data from the group of partici-
pants who provided estimates on a numeric uncertainty measure,
which tends to be especially sensitive to respondents' rule-based
thoughts about uncertainty (Windschitl & Wells, 1996). As ex-
pected, the uncertainty estimates of participants reading the 21-
14-13-15-12-13 version (M = 3.3, SD = 1.9) were not
significantly different from those reading the 2 7 - 5 2 - 6 - 2 - 2 -
5 version (M = 3.1, SD = 1.6), t(94) = 0.53, p > .05, d =
0.11. The correct likelihood estimate would have been 23.9%,
which falls between the two response options of 20% and 30%
(scored as 2 and 3) . These results suggest that although partici-
pants tended to slightly overestimate their chances of winning,
their calculations or estimations of objective uncertainty were
not affected by the manipulation.2

Although the results from the numeric measure of uncertainty
do not bode well for the computational-error hypothesis, it could
be argued that people make estimation errors that produce the
alternative-outcomes effect only when they are asked to provide
responses on a verbal scale, not on a numeric scale. We partly
agree with this argument. We have previously proposed and
provided evidence that soliciting numeric estimates of uncer-
tainty from participants prompts them to process information
in a relatively rule-based manner (Windschitl & Wells, 1996).
Soliciting verbal estimates, on the other hand, allows partici-
pants to process information in a more associative or experiential
manner. Consequently, we agree that participants might be more
likely to rely on rough computational estimates (as opposed to
actual computational products) when preparing to provide a
verbal estimate of uncertainty than when preparing to provide
a numeric estimate of uncertainty. However, this does not neces-
sarily mean that a systematic variation in estimations caused
the alternative-outcomes effect detected in the casino night
study. The following study provides a more definitive answer
regarding the computational-error hypothesis.

Study 2: The Cookie Jar Study

The casino night study and the cookie jar study are similar
in many respects (e.g., design and procedures). However, three
important distinctions regarding their scenarios and outcome
distributions should be noted. First, unlike the casino night sce-
nario, the numerical values in the cookie jar scenario are quite
simple and small in magnitude: The relevant distributions are
2 - 1 - 1 - 1 - 1 - 1 - 1 - 1 and 2-7 . 3 Although errors in computa-
tions or estimates regarding the total number of raffle tickets
might have played a role in the casino night scenario, it seems
implausible to suggest that such errors in computations or esti-
mates could play a role in the results of the cookie jar scenario.

The second distinction involves the number of alternative out-
comes. In both versions of the casino night scenario, participants

were told that there were five other people with raffle tickets.
Hence, there were five alternative outcomes in both versions. In
the cookie jar scenario, the number of alternative outcomes var-
ies with the manipulation. In the 2 - 1 - 1 - 1 - 1 - 1 - 1 - 1 version
there are seven alternative outcomes; in the 2-1 version there
is one alternative outcome (with seven ways to get that out-
come) . This manipulation resembles the manipulation described
at the beginning of this article. Note that there is some rationale
for expecting the perceived certainty of the focal outcome to be
greater in the 2 -7 version than in the 2 - 1 - 1 - 1 - 1 - 1 - 1 - 1
version: There are fewer competing alternatives in the 2 -7
version.

The third distinction concerns the nature of the outcomes. In
the casino night scenario the outcomes are people; the reader
can compare his or her chances of being the winner with the
chances of other people being the winner. The outcomes in the
cookie jar scenario, however, are objects (i.e., types of cookies).
The cookie jar scenario describes the distribution of various
types of cookies in a cookie jar and asks the reader about his
or her certainty that a specified type of cookie will be drawn
from the jar. Therefore, readers of the cookie jar scenario do
not compare their own chances with the chances of someone
else. Evidence of an alternative-outcomes effect for the cookie
jar scenario would suggest that the comparison processes under-
lying the effect are more general than comparisons between the
self and others.

Method

Participants in the cookie jar study read one of two versions of the
following scenario. Information that was manipulated is presented within
brackets.

Katie is a young girl who likes all kinds of cookies, but her strong
favorite is chocolate chip. After dinner, she asks her dad if she can
have a cookie for dessert. Her dad is agreeable, and Katie trots off
to the cookie jar. The long-standing rule in Katie's home is that,
when you are getting a cookie, you reach into the cookie jar without
looking and take the first one that you grab. [The cookie jar that
Katie is reaching into has 2 chocolate-chip cookies, along with 1
oatmeal, 1 raisin, 1 butterscotch, 1 rum, 1 peanut butter, 1 pecan,
and 1 sugar cookie or The cookie jar that Katie is reaching into
has 2 chocolate-chip cookies and 7 oatmeal cookies.] Katie returns
from the cookie jar eating a chocolate-chip cookie.

2 Readers might note apparent differences in the means between re-
sponses on the verbal and numeric scales, which were both scored from
0 to 10. We have noted elsewhere that there is no basis or necessity to
assume that responses on the verbal scale map into numeric probability
estimates (Windschitl & Wells, 1996). Accordingly, we do not present
an analysis of the main effect differences between the two scales. For
readers interested in whether the effect of the alternative-outcomes ma-
nipulation was significantly different for the verbal versus numeric scales
in Study 1, the interaction term of an analysis of variance was not
significant, F ( l , 188) = 1.34, p = .25. The main effect for the manipula-
tion was not significant, F(i, 188) = 3.52, p = .06.

3 The plot of the cookie jar scenario was inspired by a scenario used by
Miller, Turabull, and McFarland (1989) in a study on mental simulation.
However, the phenomenon of interest in our study is distinct from the
phenomenon studied by Miller et al. and by other researchers who have
used or discussed Miller et al.'s scenario (e.g., Kirkpatrick & Epstein,
1992).
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Half of the participants read the 2 - 1 - 1 - 1 - 1 - 1 - 1 - 1 version, and half
read the 2-1 version. After reading the scenario, all participants re-
sponded to this question: ' 'Assuming that Katie followed the long-stand-
ing rule about picking a cookie without looking, how likely was it
that Katie would happen to grab a chocolate-chip cookie?" Ninety-six
participants responded on a verbal uncertainty scale, and 96 responded
on a numeric scale. These scales were identical to those used in Study
1 (see Appendixes A and B) .

Results and Discussion

As expected, responses on the verbal uncertainty scale exhib-
ited a robust alternative-outcomes effect. Participants reading
the 2 - 1 - 1 - 1 - 1 - 1 - 1 - 1 version were more certain that Katie
would grab a chocolate-chip cookie (M = 4.2, SD = 1.8) than
were participants reading the 2 -7 version (Af = 3.1, SD = 1.5),
r(94) = 3.16, p < .01, d = 0.64. In addition, as was found in
the casino night study, participants who responded using the
numeric measures did not exhibit an alternative-outcomes effect.
The respective means for the two versions were 2.5 (SD =1 .6)
a n d 2 . 4 ( 5 £ = 0.6),r(94) < I.4

The data from the cookie jar study are important in at least
three ways. First, they suggest that the computational-error hy-
pothesis cannot account for the alternative-outcomes effect. Sec-
ond, the data suggest that the manipulation of the number of
types of alternative outcomes did not have a robust effect on
respondents' uncertainty. It was possible that participants read-
ing the 2 -7 version could have felt more certain than those
reading the other version, because in the 2-1 version the focal
outcome had to "compete" with only one other possible out-
come (i.e., an oatmeal cookie). If this consideration had any
effect (which cannot be ruled out), it was not strong enough
to reverse the direction of the alternative-outcomes effect. Third,
the data indicate that the alternative-outcomes effect is not
unique to situations in which comparisons are made between the
self and others. This does not mean, however, that participants in
the casino night scenario did not make social comparisons, nor
does it mean that motivational factors (e.g., a desire by the
perceiver that the focal outcome occur) cannot play a role in
enhancing the alternative-outcomes effect.

Study 3: The Classroom Cleaner Study

Some readers of this article may have noticed a particular
property of the manipulations used in the first two scenarios.
Specifically, the manipulations of the distributions of alternative
outcomes affected the rank-order status (first or second) of the
focal outcome. In one version of the scenario (e.g., 2 - 1 - 1 - 1 -
1 - 1 - 1 - 1 ) the focal outcome was more likely than any other
single outcome. In another version (e.g., 2 - 7 ) one of the alterna-
tive outcomes was more likely than the focal outcome. This
property of the manipulations leaves open the possibility that
the alternative-outcomes effect occurs only when the rank-order
status of the focal outcome is varied from first to some rank
other than first. If this is true, then explanations not involving
comparison processes might account for the observed effects.
For example, a best guess hypothesis might suggest that an event
outcome that is the most likely (i.e., one that ranks first) receives
a boost in perceived certainty because it constitutes the best
guess as to which outcome will actually occur. In the two scenar-
ios presented thus far the focal outcome is the best guess for

one scenario version but not the other. Data from a third sce-
nario, however, helps to rule out the best guess hypothesis and
the more general possibility that the alternative-outcomes effect
occurs only when the rank-order status of the focal outcome is
manipulated. This scenario and its data were briefly described
in a separate publication concerning the measurement of uncer-
tainty (Windschitl & Wells, 1996).

Method

Participants read one of two versions of the following scenario. Infor-
mation that was manipulated is presented in brackets.

The 50 classrooms at Williams University are cleaned each week
by work-study students. [Randy cleans an average of 30 per week,
Amy cleans 7, Laura cleans 5, Matt cleans 5, and Sylvia cleans 3
or Randy cleans an average of 30 per week and Sylvia cleans an
average of 20.] They continually rotate who cleans what rooms. A
teacher is trying to find out who cleaned a particular lab classroom
several weeks ago.

Half of the participants read the 30-1-5-5-3 version, and half read
the 30-20 version. Seventy-four participants responded to the following
question on a 21-point verbal uncertainty scale: "How likely is it that
Randy cleaned the lab classroom in question?" Another 74 participants
responded to the following question on a 21-point numeric uncertainty
scale: "What is the chance that Randy cleaned the lab classroom in
question?" The 21-point uncertainty scales were expanded versions of
those appearing in Appendixes A and B.

Results and Discussion

Notice that for both versions of the scenario, the focal out-
come was the most likely outcome. Although rank-order status
of the focal outcomes was not manipulated, a robust alternative-
outcomes effect was observed for participants providing verbal
responses. Participants reading the 5 0 - 7 - 5 - 5 - 3 version were
more certain that Randy cleaned the classroom (M = 13.9, SD
= 2.5) than were participants who read the 30-20 version (Af
= 11.9, SD = 1.5), t(12) = 4.00, p < .001, d = 0.93. This
finding cannot be explained by the best guess hypothesis. Also,
as was the case in Studies 1 and 2, participants who responded
on numeric uncertainty scales did not exhibit an alternative-
outcomes effect. The respective means for the numeric responses
to the 5 0 - 7 - 5 - 5 - 3 and 50-20 versions were 12.3 (SD = 3.0)
and 11.7 (SD = 1.9), r(72) = 1.00, p > .O5.5

Study 4: The Hurricane Study

The three studies described thus far clearly demonstrate that
the distribution of alternative outcomes affects the perceived
certainty of the focal outcome. However, it depends on how

4 For readers interested in whether the effect of the alternative-out-
comes manipulation was significantly different for the verbal versus
numeric scales in Study 2, the interaction term of an analysis of variance
was significant, F(l, 188) = 5.25, p < .05. The main effect for the
manipulation was also significant, F(l , 188) = 7.85, p < .01.

5 For readers interested in whether the effect of the alternative-out-
comes manipulation was significantly different for the verbal versus
numeric scales in Study 3, the interaction term of an analysis of variance
was not significant, F(l, 144) = 3.02, p = .08. The main effect for the
manipulation was significant, F(l , 144) = 10.88, p < .01.
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uncertainty is measured. When using the numeric scale that
asked for a probability, there was no alternative-outcomes effect;
when using the verbal scale, there was an alternative-outcomes
effect. Which level of reasoning about uncertainty—the one
tapped by the numeric measure or the one tapped by the verbal
measure—reflects the perceptions of uncertainty that mediate
other judgments, decisions, and behaviors? Do responses on
the verbal scale reflect meaningful variations in perceptions of
uncertainty? The type of verbal measures used to detect the
alternative-outcomes effect has been found in previous research
to be highly predictive of judgments and behavioral intentions
made under uncertainty. In fact, the verbal measures were shown
to be more predictive of such responses than were numeric
measures of uncertainty (Windschitl & Wells, 1996). This find-
ing is consistent with the idea that associative processing, to
which the verbal measures are especially sensitive, is an im-
portant mediator of many judgments, decisions, and behaviors
(see Kirkpatrick & Epstein, 1992; Sloman, 1996; Windschitl &
Wells, 1996). Accordingly, the alternative-outcomes effect ob-
served with the verbal measures should also surface in other
judgments, decisions, and behaviors that are mediated by uncer-
tainty. Studies 4 and 5 directly tested whether the alternative-
outcomes effect would extend to judgments and decisions that
were assumed to be mediated by perceived uncertainty.

Method

All participants in Study 4 read the following scenario about a possible
hurricane strike on the Atlantic coast.

Imagine that you live in the coastal town of Sunbury, Georgia. Off
the Atlantic coast is a hurricane that is expected to strike the coast
within 24 hours. The National Weather Service has been studying
the hurricane and is trying to predict where it will strike along the
coast. They think damage caused by the hurricane will be heavy
but mostly restricted to the general point on the coast where the
hurricane hits. "Vbu see the following National Weather Service map
on your local television station. It shows what the chances are that
the hurricane will strike at specified sections of the coast.

After reading this information, participants saw one of the two weather
maps that are shown in Figure 1. Seventy-six participants saw Map A
and 76 saw Map B. To test whether the alternative-outcomes effect would
extend to a judgment mediated by uncertainty, we asked all participants
to respond to the following question: "Given the information on this
map, how concerned would you be in Sunbury, Georgia?'' Participants
answered on a 9-point scale of 1 (not at all) to 9 (extremely). Partici-
pants then responded to the question "Would you be inclined to flee
inland, assuming you could stay at a relative's place that was an hour
away?" on a 9-point scale of 1 (definitely not) to 9 (definitely yes).

Results and Discussion

Notice that the probability of Sunbury, Georgia, being the
point at which the hurricane would strike the coast is identical
on the two weather maps.6 It is also noteworthy that participants
were provided with probabilities (i.e., chance estimates) rather
than frequencies. Determining the probability that Sunbury,
Georgia, would be the point at which the hurricane strikes the
coast requires no mental computations. Nevertheless, we ex-
pected that participants who saw Map B (the 2 7 - 7 0 - 3 version)
would perceive a hurricane strike as less likely than those who
saw Map A (the 2 7 - 1 7 - 1 7 - 1 6 - 1 5 - 5 - 3 version). All paired

comparisons between the focal outcome and individual alterna-
tive outcomes on Map A, but not Map B, suggest high relative
vulnerability for Sunbury. Given our assumption that perceived
certainty would be a primary mediator of participants' judg-
ments of concern and inclinations to move inland, we expected
that the alternative-outcomes manipulation would affect re-
sponses on these questions.

As expected, participants who saw Map B showed less con-
cern (M = 6.1, SD = 1.6) than did those who saw Map A (M
= 7.0, SD = 1.6), f(150) - 3.35, p < .01, d = 0.57. Contrary
to our predictions, however, no alternative-outcomes effect was
found for responses regarding participants' inclination to move
inland: The mean for each map was 7.3. It is not clear why
an alternative-outcomes effect was observed for one dependent
measure but not the other. One possibility is that the mediating
role of certainty is greater for judgments of concern than for
inclinations to move inland.

Despite the lack of an effect for the inclination-to-move-
inland question, observing an alternative-outcomes effect on the
concern question is important in several ways. First, this result
provides direct evidence that the alternative-outcomes effect ex-
tends beyond responses on verbal measures of uncertainty. Sec-
ond, it demonstrates the role of alternative outcomes in a situa-
tion of real-world significance: This scenario was created after
one of us saw a National Weather Service map accompanying
a hurricane warning on television. Third, the observed effect
provides additional reasons to conclude that the computational-
error hypothesis cannot account for the alternative-outcomes
effect. In this scenario, unlike the others, information is pre-
sented in probabilistic form rather than in frequencies, so no
computation is necessary on the part of the respondent. Finally,
the observed effect suggests that even clearly arbitrary groupings
of alternative outcomes can influence uncertainty. Participants
seeing Map A could have easily mentally reconfigured the map
to have the same impact as Map B. That is, they could have
added up the probabilities that were spread across the Carolinas
and associated the sum with the Carolinas rather than associating
smaller probabilities with various sections of the Carolinas. De-
spite the arbitrary nature of the divisions of coastal sections in
Map A, participants' uncertainty about the focal section was
affected by the provided representation of the alternative
sections.

Study 5: The Raffle Sign-Up Study

The raffle sign-up study is somewhat different from Studies
1-4, in that its main dependent measure is a choice behavior.
The study was designed to test whether the alternative-outcomes
effect would extend to choice behavior and to collect some
qualitative data that might explain how participants' thoughts
about alternative outcomes can influence their choice behavior.

Method

Tbward the end of the experimental sessions for one of our experi-
ments (unrelated to this research), participants were told that they could

6 Some readers might notice that 5% of the probability distribution
extends into Norm Carolina on Map A but not Map B. This was done
to ensure that the mean of the distribution on Map A lies farther away
from Sunbury than does the mean of the distribution on Map B.
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Figure 1. Maps A and B from Study 3. Bach participant saw only one of two maps.

sign up for a chance to win prize money as extra compensation for their
participation. Interested participants (N = 80) were sent to a computer
terminal for further information. A computer program informed them
that they could choose to have a slot in one of two raffles, and that each
raffle had a prize of $20. They were also told that participants from
other studies were sometimes eligible to sign up for more than one slot.
The program stated that each of the two raffles would have a total of
25 filled slots. The program then revealed on-screen the ostensible sign-
up sheets that we constructed for the scenario. These sign-up sheets are
shown in Figure 2. Notice that one name. Kirk Way, filled several slots
in Raffle 1. (For counterbalancing purposes, Kirk Way sometimes filled
slots in Raffle 2 rather than Raffle 1.)

After revealing the raffle sign-up sheets, the computer program
prompted participants with the following question: "Would you like to
sign up for Raffle 1 or Raffle 2?" After a participant selected a raffle,
the computer program indicated that it had registered the participant's
choice. The experimenter then gave the participant a short questionnaire,
which asked, "Why did you sign up for the raffle that you did?"
Responses to this question were coded by two judges to identify the
presence of various types of reasons mentioned by participants. There

Raffle #1
1. Scott Sullivan
2. Heidi Peterson
3. Ray Johnson
4. Chantelle Becker
5. Elizabeth Abbott
6. Kirk Way
7. Kirk Way
8. Kirk Way
9. Kirk Way
10. Kirk Way
11. Kirk Way
12. Kirk Way
13. Sue Alexander
14. WendalWaul
15. Toni Olson

Figure 2. The raffle sign-up
Study 5.

Raffle #2
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Andy Taner
Renee Waxton
Susan Adams
Jenny Zhan
Robert Duffe
Pam Hall
Bunchan Wang
Tonya Larson
Kristen Sparesus
Mia Lenz
Jim Janssen
Amalin Sevant
Louise Wilkens
Ing rid Svenson
Beth Jordan

lists as they appeared to participa

was 83% agreement between the judges, and discrepancies were resolved
through discussion.

Results and Discussion

Although participants' chances of winning the two raffles
were identical, significantly more participants picked the raffle
in which Kirk Way did not hold slots, x2( 1. N = 80) = 7.2, p
< .05. Specifically, 65% of the respondents selected that raffle,
whereas only 35% selected the raffle in which Kirk Way held
seven slots. The counterbalancing of whether the Kirk Way raffle
appeared as Raffle 1 or Raffle 2 did not interact with the alterna-
tive-outcomes effect. One way of describing this finding is to
say that participants avoided the raffle in which there was a
clear upward comparison target—Kirk Way—and instead se-
lected the raffle in which it appeared that all participants would
have an equal chance to win the prize.

Although this description of the finding is consistent with the
data and with our hypothesis, one could argue that factors other
than comparison processes may have been the primary reasons
why participants tended to select the raffle in which Kirk Way
held no slots. For example, perhaps participants simply disliked
the idea of participating in the same raffle as Kirk Way. However,
participants' stated reasons for their raffle choice strongly sug-
gest that comparison processes were the primary cause of the
observed alternative-outcomes effect.

There were 52 participants who selected the raffle in which
Kirk Way did not hold slots. Of those 52 participants, 12 explic-
itly mentioned a comparison between Kirk Way's chances of
winning and their own chances of winning if they had selected
the raffle in which he held slots. For example, 1 participant
wrote, "Because Kirk Way had a lot of slots in Raffle 1, there-
fore his chances of winning were higher in that raffle—so I
chose Raffle 2." Another participant wrote, "In number 1, a
guy seemed to be signed up a lot, which made it seem that he
would have better luck winning in that raffle/' The responses
from an additional 16 participants are less explicit regarding
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comparisons but nonetheless strongly suggest that comparison
processes influenced their selections. These participants men-
tioned that one person held several slots in the nonselected raffle,
and they expressed a feeling that their chances were better in
the raffle that they selected or that someone else was likely to
win the other raffle. For example, 1 participant wrote, "I chose
to sign up for Raffle 1 because on Raffle 2 one person was
signed up multiple times. I felt 1 had a better chance for Raffle
1." Another participant wrote, "The other one had a participant
that would almost obviously win because he had 5 or more
slots. I felt I would have a better chance when everyone was
even.*' Hence, responses from 28 of the 52 participants who
selected the predicted raffle either explicitly described compari-
sons or strongly suggested that comparisons influenced their
decision about which raffle to select.

Alternative rationales were mentioned in much smaller fre-
quencies. For example, one response reflected a desire to be in
the raffle that was first rather than second. Notice that this
strategy could not underlie the alternative-outcomes effect ob-
served here because the positioning of the Kirk Way raffle (as
Raffle 1 or 2) was counterbalanced. Other miscellaneous ratio-
nales (appearing with frequencies of 1 or 2) included a desire
to sign up for the raffle that contained more female names, an
intuitive feeling of being luckier in one of the raffles, and others.
Five participants wrote that they had no reason. Finally, 11
participants simply mentioned a difference in the distributions
of names on the two raffles. For example, 1 participant wrote,
"Just because Raffle 2 had Kirk Way on there about 5 times."
Such a response is clearly consistent with a comparison-process
interpretation, but it is not specific enough to rule out other
unstated motivations on the part of the participant.

Given that comparison processes were mentioned by partici-
pants with much greater frequency than any other type of ratio-
nale, it seems appropriate to conclude that comparison pro-
cesses were the primary cause of the alternative-outcomes effect
observed in participants' raffle decisions. Of course, caution
must be used in drawing conclusions based on self-report data
of the kind that we have presented. We asked participants to
provide reasons for their own behavior—a task at which people
have important limitations (Nisbett & Wilson, 1977). However,
we can think of no reason why a group of participants would
describe comparisons between themselves and Kirk Way if they
had not already made such comparisons when deciding which
raffle to select.7

The open-ended responses of the 28 participants who selected
the raffle that did contain Kirk Way are also somewhat informa-
tive. As one would expect, comparison processes were not men-
tioned by these participants. Rather, the responses included sev-
eral miscellaneous types of rationales, each of which did not
appear with much frequency. For example, the responses of 4
participants seemed to reflect a preference to compete against
fewer raffle players. For example, one participant wrote, " I
figured that with the Kirk Way guy being signed up a ton of
times, it would either be me or him. Even though he had more
of a chance to win, 1 feel luckier when I am going up against
fewer people."

Unlike those participants who avoided the Kirk Way raffle,
numerous participants who selected the Kirk Way raffle stated
that their chances were equivalent across the two raffles (n =
9). This means that participants who stated that their chances

were equivalent in the two raffles tended to select the raffle that
contained Kirk Way. Perhaps many of these participants were
initially attracted to the raffle that did not contain Kirk Way,
but reacted by shying away from this preference when they
realized that there was no rational basis for such a preference.
The responses of a few participants seemed to reflect this hy-
pothesis. One participant wrote, "Both raffles had the same
number of people listed so I figured the chances were the same.
Even though there was a person who held many of the slots in
Raffle 1, it didn't matter because each slot is worth one and it
doesn't change my chance of winning.''

Study 6: The Comparison Preferences Study

The results of Study 5 clearly implicate comparison processes
as an important component of the alternative-outcomes effect.
Thus far, we have suggested that a critical comparison for the
associative system is between the chances of the focal outcome
and the chance of the most likely alternative outcome. Although
the pattern of results from the previous five studies is consistent
with this proposal, other proposals regarding which compari-
sons are most important might also be consistent with the ob-
served pattern. For example, perhaps people's certainty in the
focal outcome is influenced by comparisons with alternative
outcomes that are most similar to the focal outcome in their
likelihood. For instance, people might first compare the focal
outcome with the closest alternative that is more likely, then
with the closest alternative that is less likely.

Although alternative proposals such as this one might be
consistent with the observed results, we see good reasons to
expect that comparisons with the most likely alternative outcome
play a critical role in perceptions of certainty mediated by asso-
ciative processing. The associative system is assumed to have a
much longer evolutionary history than the rule-based system
(Denes-Raj & Epstein, 1994; Epstein, 1994; Sloman, 1996).
When the human mind was developing prior to culture and
formal systems (e.g., logic, language, mathematics), the asso-
ciative system dominated. Given that formal numeric systems
of probability were only first introduced in the 17th century
(Hacking, 1975), early humans did not have access to formal
rules that informed them that the likelihood of a focal outcome
should be compared with an aggregate of the likelihoods of all
alternative outcomes. Without explicit knowledge of such a rule,
how would a person judge the certainty of a focal outcome?8

Rarely would all of the alternative outcomes be explicitly

7 The raffle sign-up displays were removed from the computer screen
before participants were asked to explain their responses. Therefore,
participants who mentioned names on the lists or made statements about
the distributions of names must have made these observations while
making their decision and prior to explaining their decision.

8 The idea that people have an associative, nonnumeric method for
processing uncertainty information is compelling in the context of the
observation that it was not until the 17th century that uncertainty was
treated numerically. Even then this numeric treatment was restricted to
an elite segment of the population that was dealing with concrete prob-
lems such as gambling and insurance (see Zimmer, 1983). The current
results support Windschitl and Wells's (1996) contention that intuitive,
associative processing regarding uncertainty can be characterized as pre-
Bernoullian.
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defined as they were in our studies. Often the full list of alterna-
tives would be unknown, and explicitly delineating a full list of
known alternatives for conscious consideration would be too
cognitively demanding. Given an ever-present need for cognitive
efficiency, a mental shortcut seems useful for such situations—
a shortcut in which the evidence for the focal outcome is com-
pared with the evidence for alternative outcomes that are highly
activated in memory. The alternative outcome that is likely to
receive the most activation would be the alternative with the
most supporting evidence. Hence, a prime comparison would
be between the focal outcome and the most likely alternative
(i.e., the one with the most supporting evidence).

This very crude comparison can yield a great deal of informa-
tion about whether one should expect the focal outcome to occur.
If the most likely alternative has far more supporting evidence
than the focal outcome does, it is unwise to anticipate the focal
outcome. If the most likely alternative has far less supporting
evidence, then it might be wise to anticipate the focal outcome,
unless there are numerous alternative outcomes. Given the utility
of this shortcut, the associative system may have developed a
special sensitivity to relative differences between the focal out-
come and the most Likely alternative.

If the associative system does have a special sensitivity to
this relative difference, then we might expect people to show a
consistent preference for learning about the chances of the most
likely alternative before learning about the chances of other
alternatives. Study 6 tested this hypothesis. Participants were
asked to imagine that they held 30 tickets in a raffle drawing
that had four other players. Participants were shown a rank
ordering of the players according to the numbers of tickets held,
but the numbers of tickets held by other players were not re-
vealed. By looking at the rank ordering, some participants saw
that they held more tickets than any of the other players, some
saw that they held less than any of the other players, and some
saw that they fell in the middle of the distribution. Participants
were then asked to indicate which player, if any, they preferred
to learn about (i.e., for which player would they like to know
the number of tickets held). We expected that regardless of
whether they held the most, the least, or a middle number of
tickets, participants would prefer to learn about the alternative
outcome that was most likely.

Method

All participants in Study 6 read the same general scenario describing
a raffle drawing. Manipulated between versions of this scenario was the
rank ordering of players in the raffle. For all participants, the scenario
started with the following introduction:

Imagine that you own 30 tickets in a raffle. You know that the
remaining tickets are held by four other people (Becky, Jane, Erica,
and Pam), but you don't know how many tickets each person has.
However, you do know that:

At this point, participants saw one of three different rank-order distribu-
tions: a top-rank version, a bottom-rank version, or a middle-rank ver-
sion. These three versions are shown in their respective orders below.

"feu have the most tickets (30 tickets), then Becky, then Jane, then
Erica, then Pam, who has the fewest tickets.

Becky has the most tickets, then Jane, then Erica, then Pam, then
you, who has the fewest tickets (30 tickets).

Becky has the most tickets, then Jane, then you (30 tickets), then
Erica, then Pam, who has the fewest tickets.

After seeing one of these distributions, all participants read and re-
sponded to the following information.

One ticket will be drawn from the raffle bin, and the winner will
receive prize money. If you could find out about the number of
tickets held by one other person, which of the following would you
be most interested in knowing? (circle one response)

1. How many tickets Becky has.
2. How many tickets Jane has.
3. How many tickets Erica has.
4. How many tickets Pam has.
5. \bu would have no preference at all.

Some participants saw distributions that were different from the three
listed above. For each of the three distributions listed above, we pre-
dicted that participants would show a clear tendency to prefer to learn
how many tickets Becky has, because she is the most likely alternative.
To ensure that such a tendency was not due to a simple liking of the
name Becky or a meaningless propensity to circle the response option
in the first position, we showed other participants three equivalent distri-
butions in which Pam was the most likely alternative (see Appendix C).
The preference question was left unchanged. The manipulation of which
person (Becky or Pam) was the most likely alternative had no effect on
the pattern of results and therefore rules out the potential explanation
that preference trends exhibited by participants could be the result of a
general liking for particular names or response positions.

Results and Discussion

As predicted, participants preferred to learn about the most
likely alternative, regardless of where the focal outcome (their
winning) fell in the rank-order distribution. Table 1 displays the
frequencies with which participants chose each option within
the three conditions. Of the participants in the top-rank condition
who expressed a preference, 80% (36 of 45) preferred to learn
about the most likely alternative. Of those in the bottom-rank
condition who expressed a preference, 95% (42 of 44) preferred
the most likely alternative. Of those in the middle-rank condition

Table 1
Frequencies for Participants' Responses to the Question of
Which Other Raffle Player They Preferred
to Learn About in Study 6

Version (focal outcome's
location in the distribution)

Response options

Player with the most tickets
Player with the second most tickets
Player with the third most tickets
Player with the least tickets
No preference at all

Note, Participants did not see the response options as they are de-
scribed in this table. Rather, they picked from an ordered list of names.
To generate these frequencies we collapsed across a counterbalancing
manipulation that varied the names appearing in the ordered distribution
and the direction of the rank order (either least to most or most to least;
see Appendix C).

Top
rank

36
2
1
6
7

Bottom
rank

42
1
0
1
7

Middle
rank

40
4
1
3
6
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who expressed a preference, 84% (40 of 48) preferred the most
likely alternative.

These results appear unequivocal. There are no notable trends
in any of the conditions for choosing any alternative other than
the most likely alternative. One might have speculated that in
the top-rank condition, participants would choose to Learn about
the least likely alternative, so they would know the range for
the numbers of tickets held. Research on people's social compar-
isons between their performances and others1 performances sug-
gests that people want to know the range of performance scores
within a specified sample (Wheeler, Shaver, Jones, Goethals, &
Cooper, 1969). However, in the top-rank condition of the present
study, only 13% (6 of 45) of the participants who expressed a
preference chose to learn about the least likely alternative. One
might also have expected that participants would like to learn
about alternatives that are similar in likelihood, which would
be another hypothesis consistent with social comparison re-
search (e.g., Festinger, 1954; Wheeler et al., 1969). However,
in the middle-rank version, only 10% (5 of 49) of the partici-
pants who expressed a preference chose to learn about either of
the two alternatives that were most similar in likelihood to the
focal outcome. Finally, it is worth noting that participants were
free to indicate that they had no preference for which alternative
outcome they would like to learn about. Despite this explicit
response option, only 13% of participants expressed no prefer-
ence (20 of 157).

These results clearly support our proposal that people have
a preference for learning about the likelihood of the strongest
alternative outcome before learning about the other alternatives.
Hence, the strongest alternative outcome would be a primary
reference point against which a focal outcome could be com-
pared. This type of crude comparison likely played an essential
function prior to the development of rule-based methods of rep-
resenting uncertainty. It appears that it remains a built-in propen-
sity of the associative system.

General Discussion

The studies presented here clearly demonstrate that the per-
ceived certainty of a focal outcome is affected by the distribution
of alternative outcomes. This alternative-outcomes effect was
observed across a diverse range of contexts, dependent mea-
sures, and manipulations. The consistent direction of the effects
supports our contention that perceptions of certainty are influ-
enced by pairwise comparisons between the focal and alternative
outcomes, and that the comparison between the focal outcome
and the most likely alternative has critical importance. The more
this comparison favors the focal outcome (or the less it favors
the most likely alternative), the greater the perceived likelihood
of the focal outcome.

Although we have proposed that the comparison processes
affecting uncertainty operate at an associative level, these pro-
cesses are distinct from judgment heuristics that might also
operate at this level. Consider, for example, the distinctions
between the comparison processes proposed here and the avail-
ability heuristic. In an availability effect, the judged probability
of an event can be influenced by the ease with which relevant
instances can be recalled from memory (by its mental availabil-
ity; see Tversky & Kahneman, 1973, 1974), In the present dem-
onstrations of the alternative-outcomes effect, however, the in-

stances are explicit and memory is not a factor. More specifi-
cally, the alternatives are explicitly described, and the perceived
probability of the focal outcome is not influenced by whether
it or its alternatives can be recalled.9 Although there are surely
judgment tasks in which availability processes and the proposed
processes operate together, they were separated here and are
distinct processes.

Comparison Effects

We mentioned earlier that comparison processes have been
proposed to account for a variety of effects within many do-
mains. Although none of the theories from these domains have
proposed a role for comparison processes in uncertainty percep-
tion, we think that research on contrast effects and social com-
parisons may help to provide a framework for questions and
possible answers regarding the effects of comparisons on uncer-
tainty. For instance, research on contrast effects typically fo-
cuses on how manipulations to the mean of a distribution of
contextual stimuli can affect judgments of a target stimulus. For
example, Higgins and Lurie (1983), in research on their change-
of-standard effect, produced a context effect by having partici-
pants read about Judge Jones, who gave moderate sentences,
along with several other context judges. Participants who read
about relatively lenient context judges rated Judge Jones as more
harsh than did participants who read about relatively harsh con-
text judges. Like this demonstration of a contrast effect, the
present demonstrations manipulated contextual stimuli and
could therefore be viewed as demonstrations of contrast effects.
One unique aspect of the present demonstrations is that the
shape rather than the mean of the context distributions was
manipulated.

Social comparison research provides numerous potential
hypotheses regarding the comparisons that might be most influ-
ential for people's perceptions of certainty. For example, social
comparison theory might provide predictions about people's
second choices for comparison (after the most likely alternative)
or about who people will spontaneously compare themselves
with when the rank ordering of the alternatives' likelihoods is
unknown. Perhaps in these types of situations, an individual
would compare himself or herself with someone who has a
similar chance of winning or is similar on relevant attributes,
as social comparison theory would predict (Wheeler, Martin, &
Suls, 1997; Wood, 1989).

Exploring the commonalties and differences among alterna-

9 Some readers might wonder how phenomena related to fault trees
are related to the alternative-outcomes effect (Fischhoff, Slovic, & Lich-
tenstein, 1978; Johnson, Rennie, & Wells, 1991; Tversky & Koehler,
1994). Research on fault trees suggests that the perceived likelihood of
a focal outcome (e.g., dying from an accident) will decrease as the
specific alternatives to the focal outcome are made explicit (dying from
respiratory cancer, heart disease, or other natural causes) rather than left
implicit (dying from natural causes). Although this effect seems to
run counter to the alternative-outcomes effect, the two effects are quite
different. In demonstrations of fault-tree effects, participants are not
given any probability information and must generate estimates, a process
influenced by the mental availability of various outcomes (and by the
explicitness of possible alternative outcomes). As stated in the text,
mental availability is not a factor in the alternative-outcomes effect.
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tive-outcomes effects, contrast effects, and social comparison
effects would likely be beneficial for the understanding of all
three. This idea is consistent with recent suggestions of social
comparison theorists. Kruglanski and Mayseless (1990) have
suggested that social comparison processes are likely governed
by comparative processes that underlie a wide range of judg-
ments. Wills and Suls (1991) have stated that social comparison
theory has failed to adequately make contact with social judg-
ment theory and psychophysics. One major difference between
the domain of social comparison and the domains investigating
more traditional contrast effects is that in the former domain
the relevant judgments concern the self, whereas in the latter
domains the judgments are about characteristics of other people
or objects. The present studies demonstrate the alternative-out-
comes effect for judgments about the self as well as judgments
about events that are not directly self-relevant. This suggests
that differences in the self-relevance of the judgments studied
in research on social comparisons and contrast effects do not
necessarily preclude the study of effects that bridge those
domains.

The fact that the comparison processes driving the alternative-
outcomes effect appear to be automatic and spontaneous may
suggest to some researchers that these processes have more in
common with contrast effects than with social comparison ef-
fects. Underlying this interpretation is a common viewpoint that
social comparisons are largely conscious and controlled com-
parisons that are motivated by needs of the self, such as self-
enhancement or self-evaluation (see Wood, 1989). However,
recent research provides evidence that social comparisons can
be spontaneous and not directed through conscious control. Gil-
bert, Giesler, and Morris (1995) demonstrated that people make
comparisons, which influence their perceptions of their own
abilities, even when they are aware that the comparisons are
completely nondiagnostic for assessing their own abilities. Such
comparisons are quickly undone, assuming the necessary cogni-
tive resources are available. As suggested by Gilbert et al., if
all social comparisons were consciously directed, participants
in their study would not have made the spontaneous compari-
sons that were later undone. We think the present research aug-
ments Gilbert et al.'s arguments that there are important compo-
nents of social comparison phenomena that are spontaneous and
automatic rather than deliberate and controlled.

The present research findings are also consistent with Klein's
(1997) recent contention that affective and self-evaluative re-
sponses are influenced by social comparison information even
when objective and unambiguous information is available. In a
clever design, Klein presented participants with hypothetical
information about their own chances of experiencing a negative
life event (e.g., a car accident) as well as the "average person's"
chances. Participants' responses on several dependent measures
(e.g., their self-reported driving safety) were more affected by
the relative rather than the absolute risk information. Another
experiment demonstrated that comparison information about the
average person influenced people's decisions even when suffi-
cient absolute information was available. Our present findings
extend those of Klein by directly demonstrating that comparison
information can affect perceptions of certainty even when objec-
tive probabilities are known. Perceived certainty may have par-
tially mediated the effects that comparisons with risk estimates

from the average person had on the affective, self-evaluative,
and decision al measures used by Klein.

The Alternative-Outcomes Effect and Real-World
Uncertainty

The present scenarios were constructed to produce unambigu-
ous demonstrations of the alternative-outcomes effect. The ob-
jective probabilities of the focal and alternative outcomes were
explicit and fixed, so that any differences in uncertainty between
scenario versions could be identified as evidence of a nonnorma-
tive process. In the real world, however, objective probabilities
are unknown. Therefore, we suspect that the present demonstra-
tions underestimate the influence of alternative outcomes in un-
constrained real-world situations. When objective probabilities
are specified, a person's rule-based processing can keep percep-
tions of uncertainty somewhat in check. For example, if you
learn that you hold 10 raffle tickets and five other people each
hold 2, your rule-based processing will not let your perceptions
of uncertainty stray too far from a 50/50 chance of winning.
However, imagine a situation in which there are 10 ways (with
unstated probabilities) that you can win a competition and 2
ways for each of five other people to win. For example, you
have 10 pieces of artwork entered in a competition, and five
other people each have 2 pieces entered. When you do not know
the objective probability that each entry will win, a rule-based
analysis of the evidence will not, and should not, anchor your
certainty of winning at 50/50. Consequently, variations in how
art entries are distributed among other competitors might have
a particularly strong effect on your uncertainty.10

One of the possible consequences of the alternative-outcomes
effect is that a mere plurality of probability for a focal outcome
can be perceived as more likely than not (i.e., a majority of
probability) if the alternatives each have small probabilities. In
the casino night study, for instance, the participants held only
23.9% of the tickets. In the condition where this was the plurality
of tickets (no one else held more than 17%), participants' aver-
age rating on the verbal uncertainty scale was well above as
likely as unlikely. We continue to maintain that the verbal uncer-
tainty scales should not be translated into numeric probabilities,
but when an objective probability of less than 25% yields a
judgment that crosses the line of as likely as unlikely, there are
reasons to take notice. In civil tort trials, for instance, the as
likely as unlikely criterion matches the formal criterion the
courts instruct jurors to use when reaching liability verdicts.

More generally, the alternative-outcomes effect and the pro-
cesses that underlie it are likely to have a variety of intriguing
real-world implications. Consider the role that the alternative-
outcomes effect might play in determining perceptions of guilt
in criminal investigations. Imagine that investigators have a
moderate amount of evidence suggesting that Suspect A commit-

10 However, when probabilities (or other objective indicators) are not
specified, testing for an alternative-outcomes effect becomes problem-
atic. Various considerations that are unrelated to the alternative-outcomes
effect might influence a respondent's uncertainty. If, in the art competi-
tion example, you were competing against five other individuals (rather
than just one other individual who also had 10 entries), you could reason
that the judges might be impressed by your breadth of talent and be
inclined to give the award to one of your entries.
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ted a particular crime. The demonstrations presented here sug-
gest that the perceived guilt for Suspect A might be greater if
there are numerous other suspects who each have a small amount
of evidence against them than if there are two other suspects
who each have a moderate amount of evidence against them.
Also, imagine a physician who is diagnosing an illness in a
patient and decides that Condition X is the most likely. Confi-
dence that Condition X is the correct diagnosis might be greater
when the doctor knows of numerous other diagnoses that each
have only a small chance of being correct versus one alternative
diagnosis that has a moderate chance of being correct.

Finally, we note that the effects of the comparison processes
described in this article are not restricted to situations in which
a full distribution of alternative outcomes is known. As we
alluded to earlier, these processes might in fact have their great-
est impact when a person knows that there are possible outcomes
that are not explicitly defined. In such situations, a person could
choose to mentally represent an "all others" category and use
a rule-based strategy of trying to estimate how much probability
space to allot this category. Although there are instances in
which one might opt to use this strategy, there are numerous
everyday situations for which a less demanding analysis would
be required or preferred for judging the certainty of a focal
outcome. A relatively effortless comparison between the focal
outcome and the strongest alternative would provide a person
with a quick impression of the certainty of that focal outcome.

References

Abelson, R. P. (1994). A personal perspective on social cognition. In
P. G. Devine, D. L. Hamilton, & T. M. Ostrom (Eds.), Social cogni-
tion: Impact on social psychology (pp. 15-37). San Diego, CA:
Academic Press.

Chaiken, S. (1980). Heuristic versus systematic information processing
and the use of source versus message cues in persuasion. Journal of
Personality and Social Psychology, 39, 752-766.

Chaiken, S., Liberman, A., & Eagly, A. H. (1989). Heuristic versus
systematic information processing within and beyond the persuasion
context. In J. S. Uleman & J. A. Bargh (Eds.), Unintended thought
(pp. 212-252). New York: Guilford Press.

Denes-Raj, V., & Epstein, S. (1994). Conflict between intuitive and
rational processing: When people behave against their better judg-
ment. Journal of Personality and Social Psychology, 66, 819-829.

Denes-Raj, V, Epstein, S., & Cole, J. (1995). The generality of the
ratio-bias phenomenon. Personality and Social Psychology Bulletin,
21, 1083-1092.

Dovidio, J., & Fazio, R. (1992). New technologies for the direct and
indirect assessment of attitudes. In J. Tanur (Ed.), Questions about
questions (pp. 204-237). New York: Russell Sage Foundation.

Epstein, S. (1990). Cognitive-experiential self-theory. In L. Pervin
(Ed.), Handbook of personality: Theory and research (pp. 165-192).
New Yoik: Guilford Press.

Epstein, S. (1994). Integration of the cognitive and the psychodynamic
unconscious. American Psychologist, 49, 709-724.

Epstein, S., Pacini, R., Denes-Raj, V, & Heier, H. (1996). Individual
differences in intuitive-experiential and analytic-rational thinking
styles. Journal of Personality and Social Psychology, 71, 390—405.

Festinger, L. (1954). A theory of social comparison processes. Human
Relations, 7, 117-140.

Fischhoff, B., Slovic, P., & lichtenstein, S. (1978). Fault trees: Sensitiv-
ity of estimated failure probabilities to problem representations. Jour-
nal of Experimental Psychology: Human Perception and Perfor-
mance, 4, 330-344.

Gilbert, D. T, Giesler, R. B., & Morris, K. A. (1995). When compari-
sons arise. Journal of Personality and Social Psychology, 69, 227-
236.

Hacking, I. (1975). The emergence of probability. Cambridge, England:
Cambridge University Press.

Helson, H. (1964). Adaptation-level theory. New "York: Harper & Row.
Higgins, E. T, & Lurie, L. (1983). Context, categorization, and recall:

The "change-of-standard" effect Cognitive Psychology, 15, 525-
547.

Johnson, R., Rennie, R., & Wells, G.L. (1991). Outcome trees and
baseball: A study of omission effects. Organizational Behavior and
Human Decision Processes, 50, 324-340.

Kirkpatrick, L. A., & Epstein, S. (1992). Cognitive-experiential self-
theory and subjective probability: Further evidence for two conceptual
systems. Journal of Personality and Social Psychology, 63, 534-544.

Klein, W. M. (1997). Objective standards are not enough: Affective,
self-evaluative, and behavioral responses to social comparison infor-
mation. Journal of Personality and Social Psychology, 72, 763-774.

Kruglanski, A. W., & Mayseless, O. (1990). Classic and current social
comparison research: Expanding the perspective. Psychological Bulle-
tin, 108, 195-208.

Langer, E. J. (1989). Mindfulness. Reading, MA: Addison-Wesley.
Miller, D. T, Turnbull, W., & McFarland, C. (1989). When acoincidence

is suspicious: The role of mental simulation. Journal of Personality
and Social Psychology, 57, 581-589.

Nisbett, R. E., & Wilson, T. D. (1977). Telling more than we can know:
Verbal reports on mental processes. Psychology Review, 84, 231-259.

Parducci, A. (1965), Category judgment: A range-frequency model.
Psychological Review, 72, 407-418.

Petty, R. E., & Cacioppo, J. T. (1986a). Communication and persuasion:
Central and peripheral routes to attitude change. New York: Springer-
Verlag.

Petty, R. E., & Cacioppo, J. T (1986b). The elaboration likelihood
model of persuasion. In L. Berkowitz (Ed.), Advances in experimental
social psychology (Vol. 19, pp. 123-205). New \brk: Academic
Press.

Roese, N. J. (1997). Counterfactual thinking. Psychological Bulletin,
121, 133-148.

Schneider, W., & Shiffrin, R. (1977). Controlled and automatic human
information processing: I. Detection, search, and attention. Psycho-
logical Review, 84, 1-66.

Sherif, M., & Hovland, C. I. (1961). Social judgment. New Haven, CT
Yale University Press.

Sloman, S. A. (1996). The empirical case for two systems of reasoning.
Psychological Bulletin, 119, 3-22.

Suls, J., & Wills, T. A. (1991). Social comparison: Contemporary the-
ory and research. Hillsdale, NJ: Erlbaum.

Tversky, A., & Kahneman, D. (1973). Availability: A heuristic for judg-
ing frequency and probability. Cognitive Psychology, 4, 207-232.

Tversky, A., & Kahneman, D. (1974, September). Judgment under un-
certainty: Heuristics and biases. Science, 185, 1124-1131.

Tversky, A., & Koehler, D. J. (1994). Support theory: A nonextensional
representation of subjective probability. Psychological Review, 101,
547-567.

Wells, G. L., & Gavanski, I. (1989). Mental simulation of causality.
Journal of Personality and Social Psychology, 56, 161 — 169.

Wheeler, L., Martin, R., & Suls, J. (1997). The proxy model of social
comparison for self-assessment of ability. Personality and Social Psy-
chology Review, 1, 54-61.

Wheeler, L., Shaver, K. G., Jones, R. A., Goethals, G. R., &. Cooper, J.
(1969). Factors determining choice of a comparison other. Journal
of Experimental Social Psychology, 5, 219-232.

Wills, T. A., & Suls, J. (1991). Commentary: Neo-social comparison
theory and beyond. In J. Suls & T. A. Wills (Eds.), Social comparison:
Contemporary theory and research (pp. 395-441). Hillsdale, NJ:
Erlbaum.



THE ALTERNATIVE-OUTCOMES EFFECT 1423

WindschitI, P. D., & Weber, E. U. (1998). The interpretation of "likely"
depends on the context, but "70%" is 70%—right? The associative
and rule-based processing of uncertainty information. Manuscript
submitted for publication.

WindschitI, P. D., & Wells, G. L. (1996). Measuring psychological un-
certainty: Verbal versus numeric methods. Journal of Experimental
Psychology: Applied, 2, 343-364.

Wood, J. V. (1989). Theory and research concerning social comparisons
of personal attributes. Psychological Bulletin, 106, 231-248.

Zajonc, R. (1980). Feeling and thinking: Preferences need no inferences.
American Psychologist, 35, 151-175.

Zimmer, A. C. (1983). Verbal vs. numeric processing of subjective prob-
abilities. In R. Scholz (Ed.), Decision making under uncertainty (pp.
159-182). Amsterdam: North-Holland.

Appendix A

\ferbal Uncertainty Scale as It Appeared
in Studies 1 and 2

. certain

. extremely likely

. quite likely
• fairly likely
slightly likely

. as likely as unlikely

. slightly unlikely

. fairly unlikely

. quite unlikely

. extremely unlikely

. impossible

Appendix B

Numeric Uncertainty Scale as It Appeared
in Studies 1 and 2

Appendix C

Rank-Order Distributions Seen by Some
Participants in Study 6

Becky has the fewest tickets,
then Jane,
then Erica,
thenPam,
then you, who has the most tickets (30 tickets).

\bu have the fewest tickets (30 tickets),
then Becky,
then Jane,
then Erica,
then Pam, who has the most tickets.

Becky has the fewest tickets,
then Jane,
then you (30 tickets),
then Erica,
then Pam, who has the most tickets.

.100%

.90%

.70%

.60%

.50%

.30%

.20%

.10%
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