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Uncertainty is an essential and integral facet of all forms
of life and is, in principle, unavoidable. The concept of
probability is the major tool by which to analyze, express,
and communicate uncertainty. In this paper, we take the
perspective of the receiver (or consumer) of a probability
statement.An author who is told that there is a 70% chance
that a paper submitted to a particular journal will be re-
jected may regard this as “an interesting piece of infor-
mation.” But what if the rejection probability is said to be
higher? Or lower? Will all these probabilitiesbe regarded
as equally informative, as long as they accurately reflect
the rejection rates?

During the last three decades, there have been several
attempts to elaborate on psychologicalaspects associated
with probabilistic statements. The research has revolved
around three main issues. First, there is the conceptual
questionof what is probability(which is the only undefined
term in the formal probability calculus) and how should
it be interpreted. Should it primarily be taken to reflect
relative frequencies, or can we also allow for probabilities

of unique events, reflecting external causal tendencies or
internal degrees of belief? This key question has created
heated debates among probability theorists since the in-
ception of probability theory (Salmon, 1967, is recom-
mended for an illuminating discussion).

More recently, psychologistshave been asking the same
question about people’s conceptions of probability in
daily life. For example, Howell and Burnett (1978) pro-
posed a distinction between internal and external uncer-
tainties, depending on whether the outcomes are control-
lable or not. Kahneman and Tversky (1982) applied the
same terms, respectively, to states of uncertainty that are
solely determined by internal reflections of the mind and
are thus, by definition, subjective and to states of uncer-
tainty that are attributed to the external world and can sup-
posedly be assessed in more objectiveways (e.g., by using
frequency distributions). They also offered subdivisions
of the internal–external distinction,which primarily refer
to the type of evidence employed for advocating a par-
ticular probability statement. Teigen (1994) adopted a
similar approach but proposed a different subdivision of
the external–internal distinction.The question of whether
people primarily conceive of probabilities when associ-
ated with repeated occurrences or with unique events has
been raised by several authors (e.g., Hoffrage & Gigeren-
zer, 1999; Reeves & Lockhart, 1992).

A second, related but different question concerns the
extent to which the daily use of probabilities is congru-
ent with the formal theory of probability. In other words,
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is the intuitiveprobability calculus of lay people compat-
ible with the formal one? The work initiated by Kahne-
man and Tversky (e.g., Kahneman, Slovic, & Tversky,
1982; Tversky & Kahneman, 1974), often referred to as
the heuristics and biases research program, presented a
bulk of experimental findings suggesting that, under a
wide range of circumstances, human intuitionsare incom-
patible with the formal probability calculus. Empirical
evidence in support of this conclusion has been ever
increasing (see Baron, 1994, for an updated summary).
Notwithstanding, several researchers (e.g., Cohen, 1981;
Gigerenzer, 1991; Lopes, 1991) have challenged the va-
lidity and interpretations of the experimental results and
have expressed fundamental disagreement with the con-
clusions reached by the heuristics and biases research
program.

The third question alludes to whether people are good
probability assessors, or how well they can quantify un-
certainty. This issue is of both theoretical and practical
importance. Given that probability judgments are means
of conveying information about uncertainty (Keren,
1991b), the question remains as to how accurate the con-
veyed information is. Studies addressing the accuracy
issue are commonly classif ied as calibration studies
(Keren, 1991b; Lichtenstein,Fischhoff, & Phillips, 1982;
Yates, 1994).

The above-mentioned three lines of inquiry are di-
rectly related to the formal (normative) probability cal-
culus. The first takes the formal theory for granted and
explores the possible meanings and interpretations that
can be attached to the only primitive that is not defined
within the theory—namely, that of probability. The sec-
ond investigateswhether the intuitive calculus of lay per-
sons is congruent with the formal theory. Finally, the
third is occupied with determining the accuracy of prob-
ability judgments against a normative yardstick.

In the present article, we propose a research program
that differs from previous ones in several respects. In
particular, rather than adopting the normative theory as
a benchmark, we search for a lay theory of probability
similar to lay theories of physics (e.g., McCloskey, 1983)
or to implicit personality theories (e.g., Chiu, Hong, &
Dweck, 1997). The implicit probability theory we envis-
age cannot be elicited directly, because people would
rarely be able to formulate it explicitly. Notwithstanding,
we can confirm the existence of such a lay theory, since,
as we show empirically, it manifests itself in different
ways in people’s judgments.

Our empirical approach also differs from previous re-
search in that, rather than asking people to generate prob-
ability judgments, we ask them to evaluate probability
judgments made by others and test the types of informa-
tion they unveil from these judgments. Our participants
are thus placed in the role of the “consumer” of proba-
bility judgments (Yates, Price, Lee, & Ramirez, 1996),
and probabilities are used as the independent (rather than
the dependent) variable. Notwithstanding, the way peo-
ple perceive and evaluate probability judgments may

have implications for how these probabilities are gener-
ated. For instance, if high probabilities are preferred to
low ones, it may invite overconfident estimates.1

We start our inquiry regarding the implicit informa-
tion contained in probability judgments by considering
an apparently simple question: Which is better, a proba-
bility of .7 or a probability of .9? When this question is
posed in the abstract, it may appear rather naive and un-
answerable. For instance, the reader may ask: Better for
what? In what context, and what (if anything) is being
predicted? As a first step to making the above question
answerable, we should clarify what can be meant by “bet-
ter.” The term implies that probability statements have
one or several functions to fill, in which they can be more
or less successful. What are these functions?

Probability statements are used in order to communi-
cate some knowledge about the state of the world and, as
such, are carriers of information. Forecasting and the as-
sessment of uncertainty are crucial in numerous fields,
such as medical diagnosis, personnel selection, meteo-
rology, and economic and political projections, to mention
just a few. In daily life, people use probability statements
(numerical or verbal) to communicate the uncertainty as-
sociated with their knowledge (e.g., I am almost sure that
the unfinished symphony was composed by Schubert) or
their assessments of events (e.g., Linda will probably be
late). Generally, probability statements fulfill two major
roles: (1) providing some information, even if partial,
about the state of the world and (2) supplying some knowl-
edge that may be valuable and useful for determining fu-
ture actions.

When comparing two probabilities, P1 and P2, the
question of which is better may be replaced with two
slightly more precise (yet not completely unambiguous)
questions: Which one is more informative? (i.e., linked
to the first function mentioned above) and which one is
more valuable? (i.e., linked to the second function). Sev-
eral lines of reasoning may determine the answer to each
of these questions.

Following one perspective, the one we believe is most
compatible with the formal theory of probability, a prob-
ability judgment describes a property or a characteristic
of an event in question.2 It should describe this character-
istic as accurately as possible. Consequently, any two
probabilities should be judged equally informative and
equally valuable, given that they are equally reliable (in
the sense of being accurate). Suppose we have two urns
with a large number of red and black balls in each, with
a different mixture of the two colors. We draw a sample
of 100 observations (with replacement) and find that, in
the first urn, the ratio between red and blacks is 80:20
and, in the second urn, it is 60:40. If our sole aim is to de-
scribe (as closely as possible) the characteristics of the
two urns—in particular the characteristic regarding the
likelihood to randomly draw a red (black) ball from each
urn—then (given our current knowledge) the probability
of a red ball in the first urn is .8 and in the second .6.
Neither of these probabilities is more informative or more
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valuable, since both describe, with the same level of accu-
racy, our current knowledgeabout the state of the two urns.

The above arguments should be qualified by two reser-
vations. First, strictly speaking, the two samples are not
equally reliable, since the standard error of the binomial
(Ïp(1 2 p) /n) is not equal for both cases. Whether lay
participants are indeed sensitive to this subtle distinction
may be questionable. Moreover, the distinction is of rel-
evance only in the context of statistical inference (and
sampling distributions).Second, the above reasoning tac-
itly assumes that there are only two possible states of the
world. If more than two possible outcomes exist (e.g., A,
B, and C), then P(A) 5 .90 implies that the remainder
(.10) is ambiguous, whereas P(A) 5 .10 implies that the
remainder .90 is ambiguous. When more than two possi-
ble outcome are assumed, one may argue that the former
probability is more informative in that it leaves less room
for ambiguity.

According to an alternative outlook, probability state-
ments are mainly used for predictions and as guidance
for actions, and thus probabilities are informative and
valuable to the extent that they can improve decisions
(Savage, 1954). How “valuable”or “informative” are prob-
abilities under this view? Consider again the case of the
two urns above and suppose that you are offered the fol-
lowing game. You choose one of the two urns and one of
the two colors. A ball is randomly drawn from the cho-
sen urn. If the selected ball has the color of your choice,
you win $100. Under these conditions, one may claim
that a probability of .8 is more informative, since it indi-
cates more clearly what will be the outcome of the draw.
With regard to valuableness, it seems that, under these
conditions, the higher the probabilityof a particular color,
the more valuable it is, because it offers more unambig-
uous advice about which alternative to select, thus hav-
ing potential practical consequences.

The above considerations suggest that informativeness
and valuableness are not necessarily identical under all
circumstances and that the interpretation of both may be
contingenton context. Specifically,when people are con-
cerned with making concrete predictionsof an event that
may either occur or not occur (categorical predictions),
they will prefer extreme probabilities to medium proba-
bilities, since a probability judgment would be judged
more valuable and more informative according to the
amount of uncertainty reduction it offers. Experiments 1
and 2 were designed to test this conjecture and to explore
how people assess probability statements on dimensions
other than likelihood.

EXPERIMENT 1

The purpose of Experiment 1 was to examine whether
people will indeed judge higher probability statements
to be more valuable and informative than lower proba-
bilities and to explore the reasons they will give to sup-
port their choice. We posed this question to groups of
students who can be assumed to be generally familiar

with the concept of numerical probabilities, while pos-
sessing little knowledge of probability theory and the de-
bate about its conceptual basis. Our prediction was that,
for instance, a p of .9 will be more often preferred to a p
of .7 than vice versa, for a variety of reasons, but we had
no specific predictions about how often they will be re-
garded as equally good. Also, the situation may be less
clear-cut with probabilities below .5. If we compare p 5
.2 with p 5 .4, will people still prefer the higher one? It
could be argued that, in this case, the lower probability
is actually the one offering most certainty (namely, a prob-
ability of .8 that the particular event will not occur) and
should, on that account, be preferred to the higher one.
If the probabilities are symmetric around .5—for in-
stance, in the case of p 5 .4 and p 5 .6—this line of rea-
soning should lead to a judgment of equally informative/
equally valuable. Still, if probabilities are evaluated from
a practical perspective, as a guide to action, some people
may prefer the higher probability to the lower also in this
comparison.

In this study, we asked participants to assess the rela-
tive values of these probabilities “in general,” without
implying any particular context. Even if this question
would strike some respondents as underspecified and,
hence, difficult to answer, it could facilitate speculations
of what probabilities mean to them on a more funda-
mental level. Furthermore, it may help avoid confusions
between preferences for particular probabilitiesand pref-
erences for particular outcomes of the event being pre-
dicted. (In this context, a preference for high probabilities
means only that people find such statements somehow
better than low-probability statements because they are
perceived as more useful, definitive,or informative. It does
not imply preferences for a particular action or option.)

Method
Participants. The participants were 125 Dutch students from the

University of Nijmegen and 108 Norwegian introductory psychol-
ogy students from the University of Bergen. Both groups partici-
pated in a decision-making experiment that consisted of several
tasks, including the one described above. The Dutch students were
paid approximately $6 for participating in the experiment, which
lasted for about 45 min. The Norwegian students were given no com-
pensation for participation, which formed a part of a lecture.

Design and Procedure. The following written introduction was
presented in Dutch or Norwegian to all participants:

As you know, probability statements are used daily in order to express
the uncertainty inherent in the world around us. Examples are abun-
dant: weather forecasts, assessing the probability of passing an exam,
forecasting different economic indicators, assessing the probability of
success of a medical treatment, and so forth. Probabilities are usually
expressed on a scale from 0 to 1 (or alternatively, 0%–100%). The
higher a probability, the more likely the event under consideration is to
occur. The lower the probability, the less likely the event is to occur.

An important aspect of probabilities is that they provide information. In
each of the following pages you will be presented with a pair of proba-
bilities. We ask your opinion as to which of the two probabilities is, ac-
cording to your judgment, more valuable (informative). Circle the op-
tion that you believe is more valuable (informative).

The participants were given two out of four pairs of probability
assessments (.20 vs. .40, .40 vs. .60, .50 vs. .70, and .70 vs. .90),
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presented in terms of percentages (i.e., 60% instead of .60). Half of
the participants were asked to judge for each pair which of the two
probabilities was more informative ; the other half had to judge
which of the two probabilities was more valuable . For each judg-
ment, the participants were asked to circle either one of the two
probabilities or a third option—namely, that the two probabilities
were equally informative (valuable). Within each pair, the presen-
tation order of the two probabilities was counterbalanced, as was
the order of presentation of the two pairs. The participants were also
asked to briefly explain their chosen answers.

Results and Discussion
The pattern of results for the Dutch and the Norwegian

samples was the same, and thus all the following analyses
were performed on the combined sample. The results are
portrayed in Table 1, in which the probability pairs are
ordered from low (i.e., .20 vs. .40) to high (i.e., .70 vs. .90)
and were analyzed by applying logistic regression mod-
els. Two types of analysis were performed: one on the
entire data and one on a restricted set in which probability
pairs that were judged to be equally valuable or equally
informative were excluded. Since both the analyses
yielded identical results, we report only the analyses on
the entire data.

We start with separate analyses of the conditions of
valuable and informative. As can be seen, for each and
every pair, the higher probability was considered more
valuable than the lower one. Similarly, higher probabili-
ties were also judged to be more informative, except for
the 20% versus 40% pair. Furthermore, the tendency to
prefer the higher probabilities increased with increasing
probability level. The higher the values of a probability
pair, the more likely was the larger of the two to be judged
more valuable (z 5 4.91, p < .001) or more informative
(z 5 3.56, p < .001). Combining the data for valuable
and informative judgments, we obtain a strong tendency
to prefer the higher probabilities as the size of probability
pairs increases (z 5 6.01, p < .001) and a significant inter-
action between this effect and the judgment of valuable-
ness or informativeness (z 5 4.45, p < .001). In other
words, as is clearly shown in Figure 1, there was a sys-
tematic inclination to prefer the higher probability as the

values of a probability pair increased, and this tendency
was significantly stronger in the valuable (compared with
the informativeness) condition.

The likelihood that the participants would judge the
two probabilities in a given pair to be equal was exam-
ined in a separate analysis. The analysis revealed that the
smaller a probability pair, the more likely it was to be
judged as equal (z 5 2.13, p 5 .021) and that the partic-
ipants in the informative condition, as compared with the
participants in the valuable condition, were more likely
to judge a pair as equal (z 5 3.65, p < .001). This tendency
was also revealed in within-subjects comparisons, as
each participant rated two different probabilitypairs. For
instance, one participant comparing .20 and .40 claimed
that both probabilities were equally informative, offer-
ing the following reason: “I feel that the probability has
little to do with how informative it is. Probability and in-
formativenessare two different things.” Yet, when the same
subject was asked, on the following page, to compare .70
and .90, he changed his mind and selected .90, comment-
ing apologetically: “Here I have to humble myself; when
talking about probabilities as high as 90%, it feels unde-
niably more informative and trustworthy [than a lower
probability].”

High probabilities were preferred to lower for a vari-
ety of reasons, the most common being that they offered
more certainty and facilitated decisions.The results show
that respondents disagreed about probabilitiesbelow .50,
where some felt that the higher probability, even in this
case, offered more certainty, whereas others argued that
the lower probabilityoffered more certainty by being far-
ther away from 50/50 (or closer to 0). Lower probabilities
were occasionally considered more informative than
higher (e.g., .5 was claimed to be more informative than .7),
when they appeared easier to understand and interpret.

In a substantial number of cases (about one third of
the answers in the valuable condition, and nearly half of
all the answers in the informative condition), both prob-
abilitieswere considered to be equallygood. In these cases,
most respondents seemed to assert that all probability
statements, if correct, are equally informative. This was
also offered as a reason for considering them equally val-
uable. In this condition, the most frequent reason was a
different one—namely, that one cannot be preferred to
the other as long as we do not know what they refer to. This
out-of-context argument was used as a reason for 42 of
79 (53.2%) equally valuable judgments, as against 17 of
118 (14.3%) equally informative judgments. Some par-
ticipants went a step further to specify what kind of con-
text they thought would make a difference. Fourteen re-
spondents (17.7%) in the equally valuable category said
it would matter to know whether the probabilities con-
cerned something positive or negative. This factor was
mentioned by only 2 (1.7%) of the respondents giving
equally informative answers. The effect of positive ver-
sus negative contexts is examined in Experiment 2.

In sum, the results show that the simple question of
which probability is better is solved by respondents in a
variety of ways, reflecting different approaches to the

Table 1
Number of Participants (With Percentages)
Who Chose Each Option in Experiment 1

Response More Valuable More Informative

Options No. % No. %

20% 17 24.3 18 36.0
40% 26 37.1 10 20.0
Equal 27 38.6 22 44.0

40% 1 2.2 2 2.9
60% 24 52.2 12 17.6
Equal 21 45.7 54 79.4

50% 10 14.9 10 22.2
70% 40 59.7 21 46.7
Equal 17 25.4 14 31.1

70% 0 0.0 2 2.8
90% 32 69.6 42 58.3
Equal 14 30.4 28 38.9
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concept of probabilityand its use in daily life. We may dis-
tinguish at least four lines of thought. (1) One probability
may be preferred to another because it simply is higher
(closer to 1.0). (2) It may be preferred because it is more
extreme (further away from 50/50). The first of these rea-
sons was most frequently offered in the valuableness con-
dition,whereas the second was more common in the infor-
mativeness condition.(3) Alternatively,both probabilities
may be considered equal because all probabilities reflect
reality (informativeness condition), or (4) they may be
considered equal because no context is specified (valu-
ableness condition).

EXPERIMENT 2

Experiment 1 was aimed to test lay people’s evaluation
regarding the valuableness and informativeness of prob-
ability statements in the absence of any specified context.
Although this abstract form may have induced some
vagueness, it was our intention to probe whether there
are any fundamental properties of valuableness and in-
formativeness that cannot be attributed to the thematic
content. The orderly pattern of the results suggests that
this is indeed the case.

To test the robustness of our results and further explore
its implications, a second experiment was conducted.
This study was designed as a simplified replication of
Experiment 1, asking participants to evaluate two com-
plementary probability pairs, .7 versus .9 and .1 versus .3
(the high- and low-probabilitypairs in Experiment 1 were
not complementary and thus not strictly comparable). As
in Experiment 1, separate groups were asked which prob-
ability, in each pair, can be considered more valuable or
more informative. Experiment 2 was also designed to
test the notion, suggested by some participants in the for-
mer study, of a difference between positive and negative
contexts. This idea was primarily brought up in the valu-

able condition, indicating that a valuable probability in
a positive context may be different from what is consid-
ered valuable in a negative context. Because such com-
ments were hardly mentioned in the informativenesscon-
ditions, we expected that context (positive or negative)
would affect judgments of valuableness, but not those
concerning informativeness.

Method
Participants. The participants were 105 students from the Uni-

versity of Utrecht, who participated in a decision-making experiment
that consisted of several tasks, including the one described below.
The participants were paid approximately $6 for participating in the
experiment, which lasted for about 45 min.

Design and Procedure. As in Experiment 1, the participants
were presented with a pair of probabilities and had to judge which
of the two was more informative (valuable) or whether they were
equally informative (valuable). Half of the participants were presented
with probabilities associated with positive events. The instructions
were identical to those used in Experiment 1, except for the first
two sentences, which were replaced by the following:

Probability statements are used daily in order to express the uncertainty
inherent in the world around us. Specifically, we are interested here in
predictions of positive and desired outcomes. Examples are the proba-
bility of having nice weather, assessing the probability of passing an
exam, assessing the probability of success of a medical treatment, and
so forth.

The other half of the participants were given the same instructions,
except that the second and third sentences were replaced by the fol-
lowing:

Specifically, we are interested here in predictions of negative and un-
desired outcomes. Examples are the probability of having bad weather,
assessing the probability of failing an exam, assessing the probability
of failure of a medical treatment, and so forth.

Half of the participants in each condition were asked to judge which
of the two probability statements was more valuable , and the other
half were asked which was more informative . In each of the four
(between-subjects) conditions, the participants were asked to judge the
pair 70% versus 90% and the complementary pair 30% versus 10%.

The experiment consisted of several unrelated tasks, including
the one described here. The participants were asked to make one of

Figure 1. Proportion of participants in the valuable and informative condi-
tions preferring high over low probability statements, for the four probability
pairs employed in Experiment 1.



196 KEREN AND TEIGEN

the two judgments at the beginning of the experiment and the other
toward the end. Both the order in which the pairs were presented and
the order of the presentation of the two probabilities within a given
pair were counterbalanced.

Results
The results are shown in Table 2. The datawere analyzed

in two different ways, employing logistic regression mod-
els. As in Experiment 1, all the analyses reported were per-
formed on the entire data, including same judgments.

The first analysis was limited to the positive context
conditions. Given that Experiment 1 did not specify con-
text, we conjectured that the participants assumed a pos-
itive context by default, in which case the positive con-
ditionsof Experiment 2 can be considered as a replication
of Experiment1. As can be seen from Table 2, higherprob-
abilities were indeed considered more valuable for both
high-probability (.90 vs. .70) and low-probability (.30 vs.
.10) pairs. There is thus no significant difference between
the two pairs in preference for higher probabilities. For
judgments of informativeness, however, higher proba-
bilities were preferred for the high pair (.90 vs. .70), but
not for the low pair (.30 vs. .10). There is thus a significant
difference (z 5 3.37, p < .001) between the two (high vs.
low) pairs in the tendency to prefer the higher probabil-
ity. This differential pattern for the valuableness and in-
formativeness conditions is exactly the same as that ob-
tained in Experiment 1 (see Table 1, comparing the pairs
.90/.70 and .40/.20). Further analysis of the positive con-
text data revealed that, as in Experiment 1, the proportion
of participants judging a pair to be equally informative
was significantly larger (z 5 3.24, p < .001) than the cor-
responding proportion of participants judging a pair to
be equally valuable. In sum, as was predicted, the pattern
of responses in the positive context was highly similar to
that obtained in Experiment 1.

A second analysis (across both the negative and the
positive contexts) was performed on valuablenessand in-
formativeness judgments separately, in order to test pos-
sible context (negative/positive) effects. For judgments
of valuableness, higher probabilities were preferred for
both the high (.90 vs. .70) and the low (.30 vs. .10) pairs
in the positive context, whereas in the negative context,
this holds only for the high-probability pair. There was
thus a significant interaction (z 5 2.64, p < .01) between

pair (high or low) and context (positive and negative). No
such interactionwas found for informativenessjudgments.
In other words, judgments of informativeness were un-
affected by whether the context was positive or negative.
Context had, however, an effect on judgments of valu-
ableness—in particular, for the small (probabilities) pair:
In the positive context, the majority (14 vs. 6) preferred
the higher ( p 5 .30) over the more extreme ( p 5 .10)
probability; in the negative context, this preference was
reversed, and the majority (10 vs. 5) of the participants
preferred the extreme over the higher probability. We
conjecture that the reason for this last finding is that a
probability of .10 in the negative context coincides with
the desire to avoid the negative outcome and, hence, is
perceived as more valuable.

Finally, as in Experiment 1, the proportion of equal
responses to the informativeness question was signifi-
cantly higher ( p < .01), as compared with the valuable-
ness question.

Experiment 2 confirms that there is a difference be-
tween the informativeness and the value of probability
statements, at least in a positive context. The similarity
between Experiment 1 and the positive outcome condi-
tion in the present study may indicate that when respon-
dents are asked to evaluate probabilities without context,
they provide a predominantly positive context of their
own. This is in line with research on the so-called posi-
tivity bias in judgment and impression formation, which
shows that the default option in evaluation is a positive
rather than a negative one (Peeters, 1971). The difference
between the negative and the positive conditions further
indicates that when people are asked which probability
is more valuable, they tend to think in terms of which out-
come they prefer. For some respondents, more valuable
may simply be taken to mean more promising—that is,
they may have interpreted the valuableness question as a
question of outcome preference.3

Discussion
The results of the two experiments portray an unequiv-

ocal overall disposition for preferring probabilities closer
to the extremes, a tendency that is moderated in the lower
extreme by a preference for higher probabilities over
lower ones. Consequently, the preference for probabili-
ties close to 1.0 is even more pronounced, as compared

Table 2
Number of Participants (With Percentages) Who Chose Each Option in Experiment 2,

for Positive and Negative Outcomes, and Comparable Results From a JDM Survey

Positive Outcomes Negative Outcomes JDM Survey

More Valuable More Informative More Valuable More informative More Useful More Informative

P No. % No. % No. % No. % No. % No. %

70% 4 17.4 1 3.6 8 33.3 3 10.0 0 1 2.7
90% 13 56.5 10 35.7 7 29.2 16 53.3 7 20.6 10 27.0
Equal 6 26.1 17 60.7 9 37.5 11 36.7 21 79.4 26 70.3

10% 6 26.1 8 28.6 11 45.8 10 33.3 10 34.5 8 27.6
30% 14 60.9 2 7.1 6 25.0 5 16.7 0 0
Equal 3 13.0 18 64.3 7 29.2 15 50.0 19 65.5 21 73.4
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with probabilities close to 0. People also seem to differ-
entiate between the informativeness and the valuable-
ness of probability judgments. Specifically, the overall
proportion (52% and 53% in Experiments 1 and 2, respec-
tively) of participants judging the probabilities of a pair
to be equally informativewas significantly larger than the
proportion of participants (34% and 27%, respectively)
judging these probabilities to be equally valuable.

We have noted already that the question of which prob-
ability is more informative or more valuable has no single
normative answer and have discussed the different argu-
ments in support of one or the other response. Nonethe-
less, it is of interest to compare our results obtained from
lay people with those from experts. For this purpose, we
conducted (through e-mail) a survey among a sample of
members from the Judgment and Decision-Making(JDM)
society, using exactly the same question format as in Ex-
periment 2, with the exception that the specification of
whether the outcome was positive or negative was de-
leted. Altogether, responses were received from 129 mem-
bers, the number of respondents in each of the four con-
ditions ranging between 29 and 37.4

The results from the JDM survey, shown in Table 2,
suggest two major differences between the pattern of eval-
uations of lay people and experts. First, unlike the lay
participants, the preference of JDM members for the ex-
tremes is completely symmetrical: In accordance with
normative considerations, complementary probabilities
(i.e., .90 and .10) are considered to carry the same infor-
mational value (and hence are also equallyvaluable). Sec-
ond, a significantly larger proportion of JDM members
did not prefer one probability over the other (70% and
71% for valuable and informative, respectively). Indeed,
a central assumption underlying the lay theory of proba-
bility is that probabilities are not comprehended in an
impartial manner. Rather, lay people tend to interpret
probabilities by either attaching or deriving additional
information, and this tendency is even stronger when as-
sociated with utility (i.e., valuableness) than with pure
knowledge (i.e., informativeness).

Several of the JDM respondentsdeclined to choose an
answer, arguing that the question was too abstract and
ambiguous. One claim, echoed by several of them, was
that it is impossible to judge the informativeness or valu-
ableness of a probability judgment without knowing the
priors. For example, one respondent wrote, “I like to think
of ‘informativeness’ as depending on the change in the
probability in the sense that if my (implicit or formal)
prior probability for your event had been .89, then learn-
ing that p 5 .70 is more ‘informative’ than learning that
p 5 .90.” Some respondents linked this idea explicitly to
Bayesian principles of probability revision.

Indeed, to be informative, a statement should tell one
something new or more than what is already known. This
observation forms a basic axiom of Shannon’s normative
information theory (see Attneave, 1959) and is also re-
flected in descriptive studies of the perceived informa-
tion value of verbal statements (Teigen, 1985). From this
perspective, the most informative posterior probability

is the one that departs most from the person’s prior prob-
ability—in other words, the one that requires the largest
probability revision.

In Experiment 3, we make the concept of probability
revision explicit by stating the prior probability as well as
the (posterior) probability that was to be judged for in-
formativeness. In this study, all probability revisions are
of the same magnitude. This allows a direct comparison
between upward and downward probability revisions of
both high (above .5) and low (below .5) probabilities.

EXPERIMENT 3A

Following the Bayesianpoint of view, probability state-
ments carry information insofar as they allow us to re-
vise our prior opinions about the chances of occurrence
of the target event. This idea was brought up by several
JDM members in our expert sample but was never men-
tioned as a reason for informativeness in the lay sample
of Experiments 1 and 2. Supposedly, these latter partic-
ipants did not see prior probabilities as relevant for judg-
ing informativeness, or alternatively, they based their
judgments on an implicit prior probability of .5. In this
case, p 5 .9 may be preferred to p 5 .7 not because it is
higher, but because it implies a larger revision of proba-
bilities. To rule out the latter interpretation, we examined
whether people would continue to prefer more extreme
to less extreme probabilities and high probabilities to
low ones in situations in which the prior probabilities are
controlled for and the size of probability revision is kept
constant.

In Experiment 3A, the participants were asked to com-
pare the informativeness of (posterior) probability state-
ments after the prior probabilities were made known. In
all the conditions, there was an absolute difference of .2
between the prior and the posterior probabilities, thus
keeping the magnitude of probability revision constant.
Our purpose was to test whether the advantage of more
extreme versus less extreme probabilities and of high
versus low probabilities (comparable with the pattern of
preferences found in the previous two experiments) would
be maintained.

Method
Participants. The participants were 120 students from the Uni-

versity of Utrecht, who volunteered to participate in this and other
decision-making tasks, for which they were paid 11 Dutch guilders
(approximately $6).

Materials . The participants were presented with a scenario of a
person named Mr. Peters, who suspects that he has an ulcer and de-
cides to consult a physician (see the example in the Appendix). On
the basis of a thorough check-up, the physician makes an initial
probability estimate (the priors) that Mr. Peters indeed has an ulcer
and subsequently sends him for elaborate laboratory tests. Follow-
ing the laboratory test results, the physician updates his probability
estimates (the posteriors ) upward or downward. A second scenario,
presented on the same page, was identical to the previous one, ex-
cept that it referred to a different person, named Mr. Landman, for
whom both the prior and the posterior probabilities were different.
After reading the two scenarios, the participants were asked to
judge “which of the two patients received more information as a re-
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sult of the second estimate (compared with the initial estimate).”
Judging that both Mr. Peters and Mr. Landman received an equal
amount of information (the correct answer according to Bayesian
analysis) was also presented as an option.

Design and Procedure. Four pairs of probabilities (in which the
first served as a prior and the second as a posterior) were used: (.20,
.40), (.40, .20), (.60, .80), and (.80, .60). The information transmit-
ted by the updated (posterior) probability judgments can be as-
sessed by using Bayes’s theorem, according to which the posterior
odds are defined as the product of the prior odds and the likelihood
ratios. The likelihood ratio can thus serve as a measure of the addi-
tional information transmitted by the posterior probability and, for
all the above pairs, is exactly the same.

Four combinations of the probability pairs were inserted in the
two scenarios, thus creating four conditions, as shown in the first
two columns of Table 3. The participants were randomly assigned to
one of the four combinations.

Results
The results are presented in Table 3. As can be seen,

50% of the participants judged the amount of informa-
tion in the two scenarios to be the same, in accordance
with Bayes’s theorem. The remainder of the participants,
however, exhibited the same pattern of results as that ob-
served in the previous experiments. In all the four con-
ditions, there was a strong preference for revisions toward
the extremes (i.e., 0 or 1.0) or, in other words, for resolu-
tion of uncertainty.

Experiment 3A confirms the observations we obtained
in the previous experiments—namely, that people have a
preference for extreme probabilities—and extends it to a
Bayesian framework with revision of opinions. The ex-
periment, however, does not permit testing the asymmetry
between low and high probabilitiesobtained in the previ-
ous experiments.The allegedasymmetry was tested in Ex-
periment 3B by comparing the revision of opinion from
.40 to .20 with a revision from .60 to .80.

EXPERIMENT 3B

Method
Participants. The participants were 78 students from the Free

University of Amsterdam, who were approached on the campus and
were willing to contribute a few minutes of their time to complete
the task.

Materials and Procedure. The materials and procedure were
identical to those used in Experiment 3A, with the exception that only
two probability pairs—namely, (.40, .20) and (.60, .80)—were used.

Results
The results are presented in Table 3. Similar to the re-

sults of Experiment 3A, more than 50% of the partici-
pants judged the two pairs of probability to be equally in-
formative. Of the remaining participants, however, there
was a substantial and highly significant ( p < .001 by a
sign test) number who believed that the revision in the
upward direction (of p 5 1.0) was more informative than
the comparable revision in the downward direction (of
p 5 0). Apparently, the results obtained in Experiment 3
replicate the results obtained in the first two experiments
and extend them to a revision of opinion task.

EXPERIMENT 4

The experiments described above demonstrate the im-
portance people attach to extreme probabilityjudgments—
in particular, probabilities close to 1.0. In all the reported
experiments, the participants evaluated the relative infor-
mativeness or valuablenessof two probability statements,
which may well have been conceived of as referring to a
singular (unique) event. According to the frequentistic
view, such probabilitiesare inadmissible (Salmon, 1967).
With repeated (multiple) events, probability statements
could refer to the relative frequency of the outcome in
question, and it should be easier to agree upon which of
the two probability statements is more appropriate. Here,
the most informative and most valuableprobability state-
ment shouldbe the probabilityvalue that most closely mir-
rors the occurrence frequencies. As was already noted
earlier, students of judgment and decision making have
stressed the importance of probability accuracy, often
termed calibration. People who repeatedly say that they are
90% sure, when in fact they are correct only in three out
of four cases, are accordingly labeled overconfident. It is
assumed that confidence statements closer to the actual
hit rate (75%) would better reflect reality and thus char-
acterize a well-calibrated judge.

Proper calibration may, however, pose a problem for
the principle of definite predictions. A well-calibrated
forecaster who is correct in 75% of his or her predictions
and who, accordingly, claims that each predicted out-
come has a p 5 .75 to occur may not be considered suf-
ficiently informative (a single event can either occur or
not occur). Many probability consumers (Yates et al.,
1996) would prefer to have less ambiguous forecasts—
that is, probability statements closer to 1.0. The question
posed in the present experiment is whether some people

Table 3
Number of Participants Choosing Each Option

Under the Four Conditions of Experiment 3A and
Under the Single Condition of Experiment 3B

Condition Mr. Peters Mr. Landman

Experiment 3A
equally

1 20 ® 40 40 ® 20 informative

3 10 17
equally

2 80 ® 60 60 ® 80 informative

2 9 19
equally

3 40 ® 20 80 ® 60 informative

18 0 12
equally

4 20 ® 40 60 ® 80 informative

5 13 12

Experiment 3B
equally

40 ® 20 60 ® 80 informative

9 24 45
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would prefer such statements even when the actual hit
rate is disclosed. Which consideration is more impor-
tant: definitiveness or accuracy? How would lay people
evaluate forecasts when the criteria of extremeness and
accuracy conflict? Experiment 4 was designed to probe
these issues.

Method
Participants. The participants were 202 students attending intro-

ductory lectures in psychology and philosophy at the Universities
of Bergen and Tromsø.

Material and Procedure. The participants were posed the fol-
lowing questions:

Imagine two meteorologists, A and B. Below, you will find a selection
of their latest forecasts regarding the probabilities of rainy (sunny)
weather. The two weather forecasters participate in a competition about
who gives the better forecasts (the winner will receive a prize of NOK
5,000). Please examine carefully their forecasts and tell us who in your
opinion is a better forecaster, A or B.

Forecaster A Forecaster B
Day 1 90% 70%
Day 2 90% 70%
Day 3 90% 70%
Day 4 90% 70%

In fact, it rained (was sunny) on 3 out of 4 days—in other words, in 75%
of the days. Given this information, choose one of the following
options:

A should win the prize
B should win the prize

Give a brief explanation for your choice.

About half of the participants responded to forecasts of rain,
whereas the other half responded to forecasts of a sunny day. In both
cases, half of the questionnaires did not specify on which particular
days the weather was actually nice or rainy (as in the above exam-
ple), whereas the other half specif ied the “actual outcomes” day by
day, with the deviant outcome listed on Day 3. There were no dif-
ferences between these two versions of the questionnaires, so the re-
sults were pooled.

The participants in the first condition (n 5 82) received scenar-
ios in which the forecasters predicted sun or rain with probabilities
of 90% and 70%, respectively, as is shown in the above example.
The participants in the second condition (n 5 80) received identi-
cal scenarios, except that the complementary probabilities (i.e.,
10% and 30%) were used. Here, the actual outcomes were specif ied
as sun (rain) on 1 out of 4 days (i.e., in 25% of the cases). In an ad-
ditional condition, a separate group (n 5 40) was given the same
problem as in the first condition, except that B’s probabilities were
changed from 70% to 75%.

Following normative considerations, the forecasts of both mete-
orologists portray the same resolution (namely, 0), but B’s forecasts
are conclusively better calibrated. In the third condition, he is actu-
ally perfectly calibrated, reporting probabilities of 75% when he is,
in fact, correct on 75% of the days. If the two forecasters are judged
exclusively according to criteria of accuracy, forecaster B’s perfor-
mance is clearly superior. However, A’s forecasts are more extreme
and more decisive, and he may be preferred on the ground that he
was “closer” to the actual outcome on 3 out of the 4 days.

Results and Discussion
As can be seen from Table 4, over all conditions, the

majority of the participants (close to 58%) exhibitedpref-
erence for extreme probabilitiesover well-calibrated ones.
Apparently, and consistentwith the results of the first three
experiments,extremenessof probabilitieslooms over other
considerations when assessing the quality of probability

judgments. This was even the case in the condition in
which we attempted to stress the accuracy dimension by
making forecaster B perfectly calibrated. In addition, the
instructions specifically mentioned that it rained “on
75% of the days,” highlighting the actual rate of occur-
rence. Our results are congruent with recent studies re-
ported by Yaniv and Foster (1995), who concluded that
“people might accept errors in the interest of securing
more informative judgments” (p. 424).

Asked for their reasons, many participants who pre-
ferred forecaster A noted that forecaster A made more
conclusive predictions, and “came closer” on 3 out of the
4 days. Thus, this forecaster appeared to be “more often
more right.” In contrast, they claimed, none of the pre-
dictions made by forecaster B was sufficiently decisive.
Implicit in the participants’ reasoning is the idea that a
probability for rain (or sun) of .9 is so close to 1.0 that
the decision to take an umbrella (or leave it at home) is
unequivocal. In retrospect, that decision was indeed jus-
tified in 3 out of the 4 cases, and the single error is thus
underweighted. In contrast, a probability of .75 is not
sufficiently high for a definitive decision and thus, in each
case, creates ambivalence.The “average” accuracy of the
forecasts (i.e., calibration)seems to be of little importance.
Even among participantswho opted for forecaster B, fewer
than half referred to average accuracies or closeness to
actual hit rates. These participants favored forecaster B
mainly because he made the smaller error on the day that
both forecasters were wrong or because they appreciated
his generally cautious attitude.

The preference for definitive predictions is particu-
larly applicable when the number of predictions is small
(or singular). Naturally, under multiple repeated trials
(i.e., say we had 100 forecasts made by each of the two
forecasters), it would be impossible for participants to
examine each forecast separately. Under such circum-
stances, they may tend to assess the “average” (expected)
performance and most likely prefer the more calibrated
forecaster. With few forecasts (as in our experiment),
however, what matters is the extent to which a forecast
provides a definite and unequivocal prediction.

Table 4
Number of Participants (With Percentages) in Experiment 4

Preferring Forecasters With Extreme Versus Moderate
Probabilities (for Sunny or Rainy Days) Under Conditions

With High Probabilities ( p 5 .70 vs. p 5 .90), With
Complementary Low Probabilities ( p 5 .30 vs. p 5 .10),

and With a Comparison of a Perfectly Calibrated
Forecaster ( p 5 .75) With an Over-Forecaster ( p 5 .90)

Total

Condition Sunny Rainy No. %

High probabilities
Forecaster A: p 5 .90 19 24 43 52.4
Forecaster B: p 5 .70 23 16 39 47.6

Complementary low probabilities
Forecaster A: p 5 .10 21 28 49 61.0
Forecaster B: p 5 .30 17 14 31 39.0

Comparison with perfectly calibrated forecaster
Forecaster A: p 5 .90 11 14 25 62.5
Forecaster B: p 5 .75 8 7 15 37.5
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Indeed, the desire for certainty and the overweighing
of probabilities close to 1.0 have been long recognized by
students of decision making as being reflected in the so-
called certainty effect (Kahneman & Tversky, 1979). As in
the present research, Keren and Wagenaar (1987; see also
Keren, 1991a) demonstrated that, with multiple repeated
trials, other considerations may loom that may weaken
the certainty effect or even make it vanish altogether.

GENERAL DISCUSSION

In the present article, we have shown that the manner
in which lay people interpret and understand probabilis-
tic statements goes beyond what is intended by the for-
mal theory.

The fact that participantsuse different criteria was dem-
onstrated in the first two experiments, in which people
employed two different types of responses. Some partic-
ipants were inclined to think of probabilities as merely
describing states of the world and hence judged different
probabilities to be equally informative (or equally valu-
able), whereas others seemed to adopt a more instrumen-
tal attitude, placing emphasis on the predictive potential
of probability statements. According to this latter view,
probabilitiesclose to the extreme are preferred to medium
probabilities, and high probabilities are preferred to low
ones. This is in line with what we have termed the prin-
ciple of definitive predictions: Only extreme probabili-
ties provide a distinct prediction of what will happennext.
(When predicting outcomes of repeated trials, a case can
be made for saying that, for example, p 5 .7 gives an
equally definite prediction of what will happen on the
average, or in the long run, as does a probability of .9.)
Participants judging which probability was more valu-
able (rather than more informative) showed an even
stronger preference for extreme probabilities, especially
probabilities close to 1.0. Our interpretation is that the
participants in these conditions were even more encour-
aged to view probabilities as a tool for making exact pre-
dictions and hence favored those probability statements
that more strongly indicated what to expect.

One strength—and at the same time, a weakness—of
the first two experimentswas the lack of any specific con-
text description. This could have led participants to pro-
vide their own context.They may have also preferred ex-
treme probabilities simply because these probabilities
indicated a greater revision of an assumed (default) prior
probability of .50 and hence would be more informative
than probabilities that required a smaller revision. This
hypothesis was tested in Experiment 3, in which an ex-
plicit context was provided and the magnitude of proba-
bility revision was kept constant.

Experiment 4 offered further evidence for the prefer-
ence of extreme probabilities. For a substantial number
of participants, this preference overrode considerations
of long-run accuracy. The important point to notice here
is that the pattern of results, as well as the participants’

comments, suggests that the participants evaluated each
of the four predictions separately, rather than being con-
cerned about the expectedaccuracy of the multiple events.
Indeed, in daily life, this is often the case. For instance,
casual observations suggest that individual patients ex-
pect their physician to provide them with an unqualified
diagnosis and unambiguous course of action. The physi-
cian’s “average” performance would be of less interest.

These results carry important implications for the in-
terpretation of calibration studies. First, they question
the importance that many researchers in this field have
attributed to the accuracy of probabilityjudgments(Keren,
1997). Evidently, and in agreement with Yates et al. (1996),
people may (at least under some circumstances) be more
concerned about the resolution of probabilities, thus over-
weighing events with high probabilities that actually ma-
terialized. Second (and related), as is suggested by the
results of Experiment 4, when evaluating probabilities,
people attend not just to the average prediction accuracy,
but even more so to single outcomes. What people value
most is the ability to discriminate between occurrence
( p 5 1.0) and nonoccurrence ( p 5 0), an ability that, in
the calibration research, is termed resolution. Finally, an
important implication of the experiments is concerned
with the pervasive finding that people tend to be over-
confident in their probability judgments (see, e.g., Keren,
1991b), a finding that has recently become controversial.
Notwithstanding that part of the observed overconfidence
in many experiments may be due to regression effects
(Erev, Wallsten, & Budescu, 1994), the present experi-
ments strongly suggest that overconfidence is not merely
an artifact but could reflect people’s preference for high
probabilities.

Common to all the four experiments is the underlying
desire for certainty that is embedded in the principleof the
search for definitive predictions. This principle can alter-
natively be viewed as uncertainty avoidance. There are
several possible accounts for why people dislike uncer-
tainty and thus prefer probabilities in the extreme, to an
extent that sometimes appears to dominate other consid-
erations. First, uncertainty (in particular, when associated
with possible negative outcomes) often entails an un-
pleasant and undesirable affection that people want to al-
leviate. A convincing example is offered by Sieff, Dawes,
and Loewenstein (1997), who conducted a study on the
stress associated with being diagnosed as HIV positive.
Their results show that the actual experienced distress re-
ported by participants who were diagnosed as being HIV
positivewas apparently lower than the distress these same
participants anticipated before being tested. Supposedly,
the relief obtained from resolving the uncertainty some-
what lowered the stress for many of these people, despite
their being identified as HIV positive.The point to be em-
phasized is that uncertainty, in and by itself, often entails
an undesired emotionalburden that one wants to get rid of.

Besides the emotional facet associated with uncer-
tainty, there is also a cognitive component related to cu-
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riosity. Recent research interprets curiosity as a form of
cognitively induced deprivation (Loewenstein, 1996).
The need for uncertainty resolution may thus reflect the
desire to satisfy this deprivation.

Finally, uncertainty may be avoided because it is seen
as an obstacle for efficient decision making. As was al-
ready noted in the discussion of Experiment 4, extreme
probabilities may be desired because they facilitate de-
cisions regarding actions and minimize potential internal
conflicts. The contrast between the concepts of uncer-
tainty and decision was demonstrated in a semantic dif-
ferential study in which the connotations of these two
concepts were explored (Teigen, 1996). Whereas deci-
sion received particularly high ratings as strong, active,
certain, positive, stable, and wise, uncertainty was rated
as weak, passive, negative, unstable, and stupid. Uncer-
tainty is accordinglyviewed as dysfunctionaland counter-
productive in a context in which action and decisiveness
are required.

The present results should not lead us to believe that
high probabilities will universally be preferred to lower
or intermediate probabilities, even if the outcome in ques-
tion should actually occur. A new set of studies (Keren
& Teigen, in press) shows that high probabilities are also
believed to manifest themselves as high-amplitude or
strong outcomes.Thus, a soccer team that has a high prob-
ability of winning is also believed to score earlier and win
with a larger margin than does a team that is assigned a
lower probability of winning. An implication of this is
that a probability of .7 may occasionally be seen as more
“correct” than a probabilityof .9, even for a winning team,
when the team in questionwins with a small margin. Thus,
the principle of definitive predictions, where large prob-
abilities are seen as more appropriate than lower proba-
bilities, applies primarily to outcomes that can be de-
scribed categoricallyas present or absent (occurrences vs.
nonoccurrences). When outcomes are described in quan-
titative terms, such as a strong (5 on the Richter scale) or
a weak (1.5 on the Richter scale) earthquake, or a large
(6:1) or a small (1:0) win in a soccer game, people expect
these differences to be reflected in probability judgments.
In a recent set of experiments, we have shown that peo-
ple prefer low probabilities to reflect “weak” or “small”
outcomes and high probabilities to reflect “strong” or
“large” outcomes and have labeled this tendency as the
probability-outcome correspondence principle. Under
some circumstances, this principle is incompatible with
the principle of definitive predictions explored in the
present paper.
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NOTES

1. Being a rather unexplored topic, the question of probability pref-
erences does not allow us to run experiments designed to test competing
theories. Instead, we are using an inductive approach, asking partici-
pants which probabilities they prefer, which leads us to the theoretically
important view that people first and foremost appreciate probabilities
that allow them to anticipate concrete (singular) outcomes and will, ac-
cordingly, have a preference for more extreme and higher probabilities
over less extreme and lower ones.

2. This perspective is based on attributing uncertainty to the external
world, in which a system is conceived as containing different dispositions
to produce different events (e.g., Kahneman & Tversky, 1982). Notice

that this view is compatible with both the frequentistic and the subjec-
tive interpretations of probability.

3. One may think that almost everyone would consider higher prob-
abilities of positive outcomes and lower probabilities of negative out-
comes to be more valuable. Evidently, this is not entirely true. For in-
stance, for positive outcomes, about 26% believe a probability of .10 to
be more valuable than a probability of .30. Supposedly, because .10 is
more definitive and both .10 and .30 are low probabilities, the former has
the advantage of not building up unwarranted expectations, thus avert-
ing unnecessary disappointment.

4. Half of the participants in the JDM sample were asked which prob-
ability statement is “more informative,”whereas the other half were asked
which statement they would consider “more useful.” The reason for
using the latter term (rather than “more valuable” as in Experiments 1
and 2) was to emphasize even more strongly the practical implications
of probabilitystatements. Althoughseveral respondents (in bothgroups)
commented that extreme probabilities would be more important in a
practical than in a purely theoretical context, there was no difference in
the preference pattern of the two groups, as is shown in Table 2.

Consider the following two events.
Mr. Peters has suffered from stomach ache for the last few

days. He suspects that he may have ulcer and decides to visit the
physician.Following a comprehensivecheck-up, the physician
estimates the chance that Mr. Peters has an ulcer at 20%. He
further sends Mr. Peters for elaborate laboratorytests. Two days
later, Mr. Peters visits the physician again. The physician has
meanwhile received the laboratory results.On the basis of these
results, he now estimates the probability that Mr. Peters has an
ulcer to be 40%. In other words, the physician has changed his
estimate that Mr. Peters has an ulcer from 20% to 40%.

Mr. Landman has suffered from stomach ache for the last few
days. He is afraid that he has an ulcer and decides to visit the
doctor. Following a comprehensive check-up, the doctor esti-
mates the chance that Mr. Landman has an ulcer at 40%. He
further sends Mr. Landman for elaborate laboratory tests. Two
days later, Mr. Landman visits the doctor again. The doctor has
meanwhile received the laboratory results.On the basis of these
results, he now estimates the probability that Mr. Landman has

an ulcer to be 20%. In other words, the physician has changed
his estimate that Mr. Landman has an ulcer from 40% to 20%.

In both cases, the physician has changed his probability es-
timate. Moreover, in both cases, the second estimate provides
new information. The question we would like you to answer is
as follows: Which of the two patients received more informa-
tion as a result of the second estimate (as compared with the
initial estimate).Take a few moments for thought and circle the
option that best represents your opinion. Note: There is no
“right” or “wrong” answer. We are simply interested in your
opinion.

Mr. Peters received more information, because a modifica-
tion from 20% to 40% offers more information than a modifi-
cation from 40% to 20%.

Mr. Landman received more information, because a modifi-
cation from 40% to 20% offers more information than a modi-
fication from 20% to 40%.

Both Mr. Peters and Mr. Landman received the same amount
of information.

APPENDIX
Instructions to Participants in Experiment 3

(Manuscript received December 9, 1998;
revision accepted for publication July 18, 2000.)


