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ABSTRACT
The description–experience gap refers to the robust ﬁnding that learning about uncertain options via description or experience results in systematically different choices. This gap has previously been studied primarily with monetary gambles. Here, we examine search and choice
processes in decisions from experience involving medical outcomes (side effects of medication). We compare these processes both to decisions from experience involving monetary gambles and to decisions from description involving the same medical outcomes. As in the monetary domain, we found a description–experience gap in medical choices. Yet we also found four striking differences between medical and
monetary choices. First, medical choices were signiﬁcantly less consistent with the maximization of expected value than were monetary
choices from description or experience. Second, medical choices gave rise to more strongly inverse S-shaped probability weighting functions
in decisions from description and experience, suggesting considerably lower probability sensitivity in the medical than the monetary domain.
Third, participants gathered considerably less information in medical than in monetary decisions from experience. Finally, we found that minimax—a simple decision rule that aims to minimize the maximum possible loss—predicted medical choices substantially better than monetary
choices, in decisions from both description and experience. Copyright © 2015 John Wiley & Sons, Ltd.
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INTRODUCTION
On 14 December 1799, George Washington, the ﬁrst President of the USA, died in his bed at Mount Vernon at the
age of 67. Suffering from fever, throat pain, and respiratory
distress, Washington did not lack medical attention in his ﬁnal hours. In fact, he underwent four episodes of bloodletting
(Morens, 1999), a treatment he had previously experienced
as effective. Though the exact cause of his death is still
debated, the loss of 2.5 liters of his blood in a 12-hour period
likely caused weakness and worsened some of his symptoms.
In Washington’s day, bloodletting was a popular and standard
medical practice (referred to as “heroic” therapy; Morens,
1999), although some of its risks were known. Benjamin
Rush, one of the most famous physicians of the time,
championed it as a treatment for a host of illnesses. Yet, based
on his experience, he acknowledged that it also had adverse
side effects, including “fainting after bleeding,” of which he
“saw several instances, in the yellow fever of 1794” (Rush,
1805). Both Washington, the patient, and Rush, the physician, thus drew on their personal experience of the effects of
bloodletting to inform their choices.
In a more recent and well-publicized medical choice, philanthropist and Hollywood celebrity Angelina Jolie decided to
have a preventive double mastectomy (both breasts removed)
on the basis of statistical information provided by her doctors,
who told her the surgery would reduce her chances of developing breast cancer “from 87 percent to under 5 percent” (Jolie,
2013). Unlike Washington, Jolie had access to a description
of the risky medical prospects she faced, presumably including
the risks of surgery, and so was able to make a decision from
description (Hertwig, Barron, Weber, & Erev, 2004). Lacking
such convenient descriptions of potential medical outcomes
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and their likelihoods, Washington and physicians like Rush
had no alternative but to make decisions from experience
(Hertwig et al., 2004).1
Nowadays, medical choices frequently take the form of
decisions from description. For instance, the patient information leaﬂets provided with prescription medications (e.g.,
“approximately 1 in 500 patients experience a side effect”)
communicate possible adverse effects as well as their likelihoods. Yet for numerous treatments—including experimental treatments, over-the-counter medications, homeopathic,
and household remedies—there are no easily accessible descriptions of potential risks. Patients considering such treatments may thus ﬁnd themselves making medical choices in
the same way Washington and Rush did—by relying on their
own experience and that of others. Moreover, information
gleaned from the experience of others appears to have a
strong impact on how people deal with risks (Pachur,
Hertwig, & Steinmann, 2012), inﬂuencing decisions even
when descriptive summary information is available (Haase
& Betsch, 2012).
A recent line of research has found that decisions from description and decisions from experience can result in robust
and predictable differences in choice that are collectively known
as the description–experience gap (for a review, see Hertwig,
in press). To date, however, the description–experience gap

1
Note that although Washington and Rush made decisions from experience,
their experiences were of different kinds. Washington directly suffered from
the side effects, as does any patient who undergoes medical treatment and
experiences side effects. Doctors, in contrast, witness their patients’ side
effects but they do not experience them as directly as the patients do. This
difference—the extent to which experience has immediate and costly consequences to the decision maker—is reﬂected in the distinction between the
feedback paradigm and the sampling paradigm in research on decisions
from experience (Hertwig & Erev, 2009). Admittedly, however, this distinction, like any dichotomy, is not as categorical in reality as in theory. As doctors carry some responsibility for their patients’ well-being, they also carry
some of the costs and beneﬁts associated with the outcomes of a treatment.
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has been studied almost exclusively in the context of payoff
distributions representing monetary outcomes. In this article,
we explore whether it generalizes to medical outcomes such
as side effects resulting from medication.

EXPERIENCE-BASED MONETARY CHOICES
Several experimental paradigms have been used to study
decisions from experience (Hertwig & Erev, 2009); here
we focus on the sampling paradigm. In this experimental
approach, people sample as many outcomes as they wish
from two (or more) options, or payoff distributions, before
choosing one option for the ﬁnal incentivized draw. Numerous studies comparing such experience-based choices with
description-based choices have shown a systematic gap in
choice: In decisions from experience, people behave as if
rare events have less impact than they deserve according to
their objective probabilities; in decisions from description,
people behave as if rare events have more impact than they
deserve.
Several factors have been proposed to contribute to the
description–experience gap in the sampling paradigm
(Camilleri & Newell, 2013; Hertwig, in press). One is reliance on relatively small samples, which do not reﬂect the
objective probabilities of outcomes altogether faithfully, especially when those outcomes are rare. Another idea is that,
in decisions from experience, rare events have less impact
than they deserve according to their objective probabilities;
this conclusion was originally derived from the systematic
pattern of observable choices (e.g., Hertwig et al., 2004,
p. 535; see also Weber, Shaﬁr, & Blais, 2004). Subsequently,
researchers have ﬁtted cumulative prospect theory’s probability weighting function to decisions from experience, with
mixed results (e.g., Jarvstad, Hahn, Rushton, & Warren,
2013; Ungemach, Chater, & Stewart, 2009). Still another
factor that has been demonstrated to contribute to the
description–experience gap is search policy: People who
switch frequently between options have been observed to
deviate more strongly from the pattern of description-based
choices than infrequent switchers (Hills & Hertwig, 2010).
All these ﬁndings and conclusions have been drawn on the
basis of behavior in monetary payoff distributions. Therefore, it remains unclear to what extent they carry over to
the medical realm.

choices systematically violate expected utility theory. One
key violation is a relative disregard of probabilities. A
number of investigations have found indications that, when
making medical decisions from description, people appear
to focus on the magnitude of an outcome at the expense of
its actual probability (e.g., Pachur & Galesic, 2013; Pachur,
Hertwig, & Wolkewitz, 2014; Russell & Schwartz, 2012;
Waters, Weinstein, Colditz, & Emmons, 2007, 2009). To
the extent that this focus on outcomes over probabilities,
sometimes dubbed probability neglect (Sunstein, 2002),
generalizes to decisions from experience, it is instructive to
ﬁnd out how it may inﬂuence search effort, search policy,
and resulting choices.

Search effort
In decisions from experience, people striving to form an accurate representation of the worth of options may reasonably
be expected to draw large samples from each; after all, the
outcome probabilities in a larger sample are more likely to
accurately reﬂect the underlying population parameters than
are those in a smaller sample (law of large numbers; see
Stigler, 1986). By contrast, people inclined to disregard
probabilities may be satisﬁed with small(er) samples. If
people making medical choices are indeed primarily interested in outcomes, their search can thus be expected to be
less extensive than in the context of monetary choices. The
opposite is also conceivable, however. Keen to ﬁnd out
the range of possible outcomes (but not attending to their
respective probabilities), people might be inclined to search
extensively to learn about all possible outcomes, including
the worst-case scenario. Furthermore, pronounced affective
responses to the prospect of adverse medical outcomes
(Loewenstein, 2005; Pachur et al., 2014) may also prompt
more rather than less exploration: Hypochondria, an extreme form of health anxiety, manifests itself as hypervigilance. Relatedly, cancer worry has been reported to result
in more attention being paid to health information (Burke
Beckjord, Finney Rutten, Arora, Moser, & Hesse, 2008)
and to greater behavioral intentions to look for additional
information about preventive medication (Dillard, Scherer,
Ubel, Smith, & Zikmund-Fisherc, 2013). In light of these
ﬁndings, it is an open question whether medical choices
will involve more or less search than monetary choices
(see also Frey, Hertwig, & Rieskamp, 2014; Yechiam &
Hochman, 2013).

EXPERIENCED-BASED MEDICAL CHOICES
In research on medical decision making, it is widely thought
that patients’ choices can and should be modeled in terms
of the expected utility framework (Hunink et al., 2001;
Russell & Schwartz, 2012). People are thus expected to
behave as if they multiplied a subjective nonlinear value
function of the outcomes in question (e.g., treatment success and adverse side effects) by a linear function of those
outcomes’ probabilities for each option and then maximized (i.e., chose the option with the higher expected
utility). Yet ample evidence shows that patients’ medical
Copyright © 2015 John Wiley & Sons, Ltd.

Search policy
Another important property of information search in the sampling paradigm is how people search (Pachur & Scheibehenne,
2012). Hills and Hertwig (2010) found a link between how
often people switched between payoff distributions in the process of exploring them and how they ﬁnally chose. Whereas
infrequent switchers tended to make choices on the basis of
summary comparisons (e.g., averaging), frequent switchers
generally compared options in a round-wise manner, and
tallied which option won most rounds. If people focus on outcomes at the expense of probabilities in a medical domain,
J. Behav. Dec. Making, 29, 67–77 (2016)
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they may also exhibit a higher rate of switching between options, because switching permits them to compare outcomes
directly.
The following investigation addressed two issues: First,
does the description–experience gap generalize from monetary
to medical outcomes? Second, to what extent do differences in
search effort and search policy cause experienced-based medical choices to systematically differ from experienced-based
monetary choices?

METHOD
Ninety students at the University of Basel participated in the
experiment (24 male, Mage = 23.7 years, SDage = 6.56), which
consisted of an evaluation stage and a choice stage. In the
evaluation stage, participants were asked to indicate the
amount in Swiss francs (Sfr) they were willing to pay
(i.e., their willingness-to-pay; WTP) to avoid each of 12
pharmaceutical side effects. The side effects were selected on
the basis of a pilot study with 60 participants who expressed
their WTP to avoid 40 side effects that the Swiss Online
Pharmaceutical Compendium (http://www.compendium.ch)
lists as associated with analgesics.
Participants read the following text:
You are receiving treatment for chronic pain. Several
existing medications can be used to treat the pain. All
are equally potent and differ only in their side effects.
For each of these old medications, a new medication has
recently been developed that is equally effective but does
not have the side effect of the corresponding old medication. We are interested in the amount of money you would
be willing to pay as a markup for the new medication
without the side effect.
Side effects that we anticipated to be difﬁcult to decipher
were brieﬂy explained (e.g., lalopathy: slow or unarticulated
speech). Using a method developed and validated by Pachur
and Galesic (2013) and Pachur et al. (2014), the WTPs obtained during the evaluation stage were subsequently used
to construct monetarily equivalent medical and monetary
choice problems for each participant. Participants were then
presented with 18 choice problems, 9 from the medical domain and 9 from the monetary domain (domain order was
counterbalanced across participants). In the medical domain,
they chose between two equally effective treatments with different potential side effects, such as one treatment with a
70% probability of causing fatigue and an equally effective
treatment with a 30% probability of causing dizziness. The
monetary problems were identical to the medical problems,
except that each side effect (e.g., fatigue) was replaced by
the WTP the participant provided in the evaluation phase.
The medical and monetary choice problems were thus monetarily equivalent, allowing within-participant comparison
between domains. To illustrate, a participant who was willing to pay 10 Sfr to avoid fatigue and 30 Sfr to avoid dizziness was presented with an equivalent monetary choice
between losing 10 Sfr with a probability of 70% and losing
Copyright © 2015 John Wiley & Sons, Ltd.
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30 Sfr with probability of 30%. The medical problems are
listed in Table 1.
We sought to use side effects that participants would recognize (e.g., fatigue and diarrhea) and feel competent in evaluating. As recognizable side effects are typically not rare, 16
of the 18 problems did not include rare events (i.e., events
with probabilities ≤ 20%). Thus, we were also able to examine the extent to which the description–experience gap arises
in choice problems devoid of rare outcomes, an issue that has
received scant research attention to date (but see Ludvig &
Spetch, 2011, who examined this case in a repeated choice
paradigm; for a description of the differences between
the sampling and repeated choice paradigms, see Barron &
Erev, 2003).
One group of participants (n = 30) made decisions from
experience. Figure 1a is a screenshot of their task (translated from German). Another group (n = 30) made decisions
from description, with outcome probabilities expressed as
single-event percentages (Figure 1b). To examine whether
the format of the described risk affected the results (it did
not, as reported below), we presented a third group of
participants (n = 30) with described risks expressed as absolute frequencies (the likelihood of medical side effects is
often presented in terms of frequencies). This resulted in a
2 × 3 mixed design, with two domains (medical versus
monetary) administered within participants, and three
sources of information (experience versus description of
probabilities or frequencies) administered between participants. Because we had no a priori estimate of the effect
size, we arbitrarily decided to collect data from 90 participants and stopped when we reached that number.
All participants received a ﬂat fee of 15 Sfr for their
participation. Monetary and medical choices were thus
hypothetical (in contrast to nearly all previous studies of
decisions of experience with monetary outcomes; see, e.g.,
Hertwig et al., 2004). We implemented hypothetical choices
because medical outcomes (e.g., dizziness) are difﬁcult to
actually implement in an experimental setting. Furthermore,
hypothetical medical decisions made on the basis of
vignettes have been shown to correlate highly with actual
clinical practice (Peabody, Luck, Glassman, Dresselhaus,
& Lee, 2000). By implementing all choices as hypothetical,
we further avoided any confound between monetary and
medical choices: Any differences between domains would
not stem from incentivization or lack thereof. Finally, relying on hypothetical choices permitted us to examine to
what extent the typical results found in previous investigations of the sampling paradigm hinged on incentivized
choice.

RESULTS
Figure 2 shows participants’ hypothetical WTPs to avoid
each of the 12 side effects. For example, participants were
willing to pay a median of 15 Sfr to avoid fatigue, but they
were willing to pay more than three times as much, 50 Sfr,
to avoid memory loss.
J. Behav. Dec. Making, 29, 67–77 (2016)
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Table 1. Choice problems, proportion of choices of the option with the higher expected value (EV), and size of the description–experience
(D–E) gap in the decision from description (D) and decision from experience (E) conditions
% of EV choices
Medication A

Medication B

Problem

Side effect

Probability

Side effect

Probability

1
2
3
4
5
6
7
8
9

Flatulence
Fatigue
Itching
Fever
Insomnia
Lalopathy
Fatigue
Itching
Flatulence

1.00
0.90
0.70
0.40
0.55
0.30
0.70
0.60
0.70

Hallucinations
Memory loss
Depression
Hallucinations
Depression
Memory loss
Dizziness
Trembling
Diarrhea

0.25
0.25
0.25
0.20
0.30
0.20
0.30
0.50
0.40

Absolute size of
the D–E gap

Monetary

Medical

% times A is the
higher EV option

D

E

D

E

Monetary

Medical

0.38
0.54
0.30
0.48
0.29
0.27
0.38
0.34
0.30
M

72
73
75
83
88
73
80
87
77
78.6

71
70
83
56
60
63
67
73
90
70.3

63
61
57
71
56
58
58
73
75
63.5

68
43
57
67
47
67
47
67
38
55.5

0
3
8
27
28
10
13
13
13
8.2

5
18
0
4
9
8
11
7
37
8.1

Note. Each medical problem involves a choice between two medications. For example, problem 1 involves a choice between medication A, which has the side
effect of ﬂatulence (with a probability of 1.0) and medication B, which causes hallucinations with a probability of 25% (and no side effects otherwise).
Medications A and B were described as equally effective, differing only in the type and likelihood of the side effect. The monetary problems, which match
the probability structure of medical problems, were constructed on the basis of the individuals’ willingness-to-pay amounts (see Method). Therefore, the option
with the higher EV can differ across participants. The sixth column indicates the percentage of participants (across conditions) for whom option A was the higher
EV option.

Figure 1. Screenshots with examples of a task requiring medical decisions from experience (1A; sampling and choice phase; see Hertwig et al.,
2004) and medical decisions from description (1B)

Choices
Do medical and monetary choices maximize expected value
to a similar degree? To answer this question, we used a
mixed-effects logistic regression to predict whether participants chose the option with the higher expected value (hereafter, EV choices). Source of information and domain of
choice were treated as ﬁxed effects, and choice problem
and participants as random effects. The expected value of
an option was deﬁned on the basis of its objective probability
Copyright © 2015 John Wiley & Sons, Ltd.

(Table 1) and outcome value (i.e., person-speciﬁc WTPs).
Table 1 shows the problems and choice proportions separately for each condition. As a consequence of variability in
the monetary evaluation of the side effects, the option with
the higher expected value in each problem can differ across
individuals. As the format of described risk (probability versus frequency) did not inﬂuence the results, χ 2(1)=.03, p=.86,
we collapsed across both description-based conditions in the
following analyses. We used a step-wise procedure in the
J. Behav. Dec. Making, 29, 67–77 (2016)
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Figure 2. Boxplots showing the amounts that people were willing to
pay to avoid each of the 12 side effects. The right and left limits of
the boxes denote the ﬁrst and third quartile. The whiskers denote the
lowest datum within 1.5 interquartile range (IQR) of the 1st quartile,
and the highest datum within 1.5 IQR of the 3rd quartile. Amounts
larger than 200 Sfr are not shown in the ﬁgure (but are included in
the boxplots)

logistic regression analysis, ﬁrst testing a full model (with all
relevant variables and the interaction between domain and
source of information) and then examining the effect of
excluding one relevant variable on the model ﬁt (using a
chi-squared test).

Monetary versus medical choices
Domain proved to be a signiﬁcant predictor of EV choices,
χ 2(1) = 43.41, p <.01.2 Table 1 shows the proportion of
EV choices in each domain. In decisions from experience,
the proportion of EV responses was 70% in monetary
choices, relative to 56% in medical choices. The same pattern
emerged in decisions from description, with 79% EV responses in monetary choices and 64% in medical choices.

Description versus experience
Consistent with previous ﬁndings (e.g., Hertwig et al., 2004),
the proportion of EV choices differed between the experience
and the description conditions, χ 2(1) = 7.01, p < .01. The
size of this description–experience gap was similar in the medical and monetary domains, as the interaction of domain and
source of information was nonsigniﬁcant, χ 2(1)=.10, p=.74.
Table 1 shows the proportion of EV choices for each of the
problems. These ﬁndings demonstrate that the description–
experience gap extends beyond monetary choices; equally
importantly, it extends beyond options with rare events and
also occurs in hypothetical choices.

2
The chi-squared statistic and corresponding p value were derived from comparing a model excluding domain of choice with a full model including domain of choice. Accordingly, this comparison has one degree of freedom.
Including domain of choice signiﬁcantly improved the model ﬁt.

Copyright © 2015 John Wiley & Sons, Ltd.
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Probability weighting
Pachur et al. (2014) contrasted monetary and medical
choices in terms of cumulative prospect theory’s (CPT;
Tversky & Kahneman, 1992) probability weighting function.
This function expresses how objective probabilities are
translated into decision weights, with more strongly curved
functions reﬂecting lower sensitivity to differences in
probabilities. In decisions from description, Pachur et al.
found that choices in the medical domain gave rise to a
considerably more strongly curved weighting function than
did choices in the monetary domain, indicating reduced
probability sensitivity in medical choices. To examine
whether a similar difference in probability weighting
emerges in decisions from experience, we modeled each
participant’s choices using a hierarchical Bayesian approach
(see Appendix for details). We estimated the parameters in
the experience condition by using the objective probabilities
of the problems (see Table 1; the estimates for the other
CPT parameters as well as a probability weighting analysis
based on the probabilities derived from the frequencies of
outcomes that participants actually experienced are reported
in the Appendix).3
Figure 3 shows the resulting individual-speciﬁc probability weighting functions, separately for each of the four conditions, with the monetary and medical domains in the left and
right panels, respectively, and the description and experience
conditions in the upper and lower panels, respectively. There
is considerably lower probability sensitivity in the medical
domain than in the monetary domain, indicated by strongly
inverse S-shaped probability weighting functions for medical
choices. This result generalizes the ﬁndings of Pachur et al.
(2014) to decisions from experience: medical choices appear
to be characterized by reduced probability sensitivity.
Further, note that the probability weighting functions in
the monetary domain suggest linear probability weighting
in decisions from description, but a small degree of
overweighting in decisions from experience. This suggests
that underweighting of rare events caused by their underrepresentation in experienced samples due to limited search is
not the major factor prompting the description–experience
gap in the present experiment (in contrast to the ﬁndings of
Hertwig et al., 2004). One possible reason is that only around
10% of the decision problems in our study included a rare
event (see Method).

Search effort
Are people inclined to search for more or less information in
the medical than in the monetary domain? Figure 4 plots
the average number of samples drawn by each of the 30
participants. Within participants, sample sizes in the medical
and the monetary domains correlated substantially (Spearman
rank correlation), rs = .68, S = 1438, p < .001. At the same
time, the amount of sampling differed notably between
domains. Participants drew considerably fewer samples in
We prioritize the analysis using objective probabilities—rather than “experienced” probabilities—because we want to characterize the patterns of
choices irrespective of the effects of differences in search effort.
3
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Figure 3. Probability weighting functions estimated for each participant’s choices in the monetary domain (left) and the medical domain (right),
in the description (above) and experience (below) conditions. The gray lines indicate the curves for each individual (60 curves in the description
condition; 30 curves in the experience condition); the black lines represent the curves based on the group-level mean parameters

the diagonal. It is important to note that the average sample
size in the monetary domain was larger than the median of
16 found in a meta-analysis of previous studies (Hertwig, in
press). This ﬁnding is especially noteworthy given that monetary choices were not incentivized. Two properties of our
choice problems are likely to have led to the larger sample
size: All options involved (a) losses and (b) relatively common events (thus causing people to experience variability in
outcomes even on the basis of few samples). Both the danger
of losses and exposure to variability of outcomes have been
found to prompt substantially more search (Lejarraga, Hertwig,
& Gonzalez, 2012).

Figure 4. Search effort (in terms of sample size) in the medical and
the monetary domain, respectively. The data points represent the
mean sample size for each individual across the nine problems in
each domain. Data points below the diagonal indicate larger samples in the monetary domain

the medical than in the monetary domain, M = 16.7, SD = 11.2
vs. M = 22.1, SD = 10.5, t(29) = 3.3, p < .01 (paired t-test),
and most data points (25 out of 30) in Figure 4 fall below
Copyright © 2015 John Wiley & Sons, Ltd.

Search policy
To examine differences in search policy, we calculated the
ratio between a participant’s number of switches and the
maximum possible number of switches (i.e., the total sample
size minus 1; Hills & Hertwig, 2010) for each problem. We
then determined individuals’ average switching rate separately in each domain. In both the monetary and the medical
domain, the distribution of participants by switching rate was
bimodal, with a large cluster of infrequent switchers and a
smaller cluster of frequent switchers (Figure 5). These results
are consistent with Hills and Hertwig’s observation that
J. Behav. Dec. Making, 29, 67–77 (2016)
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Figure 5. Individual switching rates in the medical and the monetary
domain, respectively. Each data point represents one participant
from the experience condition. Data points below the diagonal indicate more switching in the monetary domain

people seem to adopt one of two distinct search policies.
Most participants appeared to carry their policy across
domains, as suggested by the high correlation between
domains, rs = .84, p < .01 (Spearman’s rank correlation).
Moreover, on average, policies did not appear to differ across
domains: monetary (M = .34, SD = .4) versus medical (M = .36,
SD = .39), t(29) = .40, p = .60.

Choice policy
Still another way to examine the hypothesis that people tend
to focus on adverse medical outcomes at the expense of their
likelihoods is to determine the proportion of decisions in
which participants chose the option promising the less bad
outcome. Savage (1951) called this choice policy minimax.
In those problems in which the maximum loss differed
between options (i.e., the problems that permit this analysis),
minimax predicted 68% of medical choices (65% in
experienced-based and 70% in description-based decisions),
relative to 52% of monetary choices (55% in experiencedbased and 51% in description-based decisions), χ 2(1)
= 36.5, p < .01 (Figure 6). When the analysis was run on
the distributions of outcomes that participants actually experienced from the two options in each problem, minimax
predicted 73% of medical and 59% of monetary choices,
χ 2(1) = 10.6, p < .01.

DISCUSSION
Our investigation of experienced-based and descriptionbased choices involving monetary and medical outcomes
produced several notable ﬁndings. First, we found a
description–experience gap of similar size in both domains
(Table 1). This ﬁnding supports the observation of Ludvig and
Spetch (2011) that the presence of rare events is an enabling,
but not a necessary, condition for the description–experience
Copyright © 2015 John Wiley & Sons, Ltd.
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Figure 6. Proportion of correct predictions of minimax derived from
the lowest possible loss (irrespective of whether an individual experienced it) and from the outcomes that were experienced (i.e., the
lowest experienced loss)

gap (Hertwig & Erev, 2009). Moreover, our ﬁnding extends
their observation from the repeated choice paradigm to the
sampling paradigm. Second, participants were less likely to
choose the option with the higher EV in the medical “gambles” than in the monetary gambles (Table 1). Third, people’s
decisions from experience in the medical domain were
accompanied by a probability weighting pattern suggesting
reduced probability sensitivity. Fourth, these regularities held
in decisions from both experience and description (Table 1).
Fifth, taking advantage of the sampling paradigm’s ability
to lay bare the processes of information search, we found
that people sampled substantially fewer outcomes in the
medical than in the monetary domain (Figure 4). This
ﬁnding conforms with previous reports that people rendering decisions from description search less extensively for
probability information in the medical than in the monetary
context (as also observed in the process-tracing study by
Pachur et al., 2014). Finally, participants were more likely
in the medical than in the monetary domain to choose as
if their goal was to avoid the worst possible outcome
(Figure 6).
In the medical domain, we found two behavioral regularities to coexist: reliance on relatively small samples (at least,
smaller than in the monetary domain) and a tendency to
choose with the goal of minimizing the worst possible loss.
Of course, reliance on small samples may well be inconsistent with the objective of minimizing the worst possible
loss, especially if that loss happens to occur rarely. For instance, bloodletting may have been popular because deaths
like Washington’s—likely to have been caused by the cooccurrence of grave illness and general weakness caused by
the “heroic therapy”—were still rare enough not to receive
sufﬁcient attention (or weight, in modern terminology) in
physicians’ limited sample of experience. Reliance on small
samples and the aspiration to avoid the worst loss have
J. Behav. Dec. Making, 29, 67–77 (2016)
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consequences for the weighting of rare events. Individuals
drawing small samples may not encounter a rare side effect
and, consequently, act as if they were underweighting its
probability. In contrast, participants who encounter rare
events and choose with the goal of avoiding them may
choose as if they were underweighting them to a lesser
extent—or even overweighting them. Our analysis, based
on side effects with mostly intermediate probabilities, suggests the latter (Figure 6). Future work should extend this
analysis to a wider range of probabilities.

Limitations
In order to make medical and monetary choices monetarily
equivalent, we elicited WTPs, which some have criticized
as unreliable (Ariely, Loewenstein, & Prelec, 2003). Could
the WTP technique have inﬂuenced our results? We doubt
it, for two reasons. First, our analyses of search effort and
policy are independent of the WTPs. Second, whereas unreliable WTPs would be expected to make choices more noisy
and thus less predictable, our analysis suggested a relatively
consistent pattern: Minimax correctly predicted 70% of the
description-based and 73% of the experienced-based medical
choices. In the medical domain, no matter whether information came in the form of description or in the form of experience, many participants appear to have aspired to avoid the
worst loss. Furthermore, the WTP elicitation procedure we
used has been shown to yield reliable WTPs over time
(Pachur & Galesic, 2013) and not to cause more random
guessing in the medical than in the monetary domain (Pachur
et al., 2014).
Another limitation is the extent to which the medical
problems used in our study represent real medical choices.
One way in which our problems differ from many real
problems is that the alternative medical treatments were
presented as “equally effective,” meaning that participants
could not trade off beneﬁts against harms, as they would
be likely to do in actual decisions between different medications. Would probability neglect also emerge in problems
involving treatments that differed in effectiveness, permitting people to trade off beneﬁts against harms? Waters
et al. (2009) examined medical decisions in such situations.
For example, one of their cases stated that “… [t]he doctor
says that a new drug would decrease your risk of developing colon cancer from 23% to 4%. But the drug has an
independent side effect that would increase your risk of
stomach cancer from 2% to 6% …” (p. 208). Even in this
potential cost–beneﬁt tradeoff scenario, participants seemed
to ignore probability information.
Yet the participants of Waters et al. (2009) made hypothetical rather than real medical choices, as did our respondents.
Peabody et al. (2000) examined to what extent experimental
medical choices made on the basis of vignettes depicting
hypothetical scenarios are appropriate proxies for real
medical choices. The authors used an ingenious method:
Trained actors visited real clinical practices and reported
speciﬁc symptoms. Several weeks later, corresponding vignettes were sent to the same physicians. It was, thus, possible to compare physicians’ responses to the vignettes with
Copyright © 2015 John Wiley & Sons, Ltd.

their actual medical responses to the “simulated” symptoms.
Both responses were highly correlated, leading the authors
to conclude that vignettes appear to be a valid method for
probing the process of care provided in actual medical practice. Of course, our participants were acting as patients
rather than physicians, and we subjected them to a sampling
process rather than vignettes. Overall, however the various
lines of research suggest that it is not unreasonable to examine hypothetical choices and to suspect that the aspiration to
avoid the worst possible medical loss (at the expense of
disregarding probabilities) found in the laboratory may generalize to real choices.

CONCLUSIONS
Because a complete description of the world’s potential dangers is unattainable, people’s perceptions of harms and risks
and their subsequent choices will also always be shaped by
personal experience. And even if people enjoy access to
stated probabilities and outcomes, they often also bring personal experience to bear on their decision. That was indeed
the case for Angelina Jolie: Her mother died at the age of
56, after nearly a decade ﬁghting cancer (Jolie, 2013). Our
study contributes to a better understanding of the search
and choice policy in “pure” decisions from experience in
the medical context. Future studies can now begin to analyze
how the simultaneous presence of descriptive and experiential information interacts in people’s medical choices
(Lejarraga & Gonzalez, 2011; Newell & Rakow, 2007) and
explore how treatment beneﬁts (gains)—not only side effects
(losses)—affect medical decisions from experience.

APPENDIX
Cumulative Prospect Theory
According to cumulative prospect theory (CPT), in the twooutcome lotteries with only one nonzero outcome used in
our study the subjective valuation V of option A is determined as
n
X
vðxi Þwðpi Þ;
(A1)
V ðA Þ ¼
i¼1

where v(xi) is the subjective value of outcome xi, deﬁned according to the following value function:

xi α ; if xi ≥ 0
vðxi Þ ¼
:
(A2)
ðxi Þα ; if xi < 0
The parameter α reﬂects the sensitivity to differences in
outcomes and is assumed to lie in the range [0, 1]. This yields
a concave value function for gains and a convex one for
losses. Note that because the choice problems we investigated did not involve options with both gains and losses,
we did not ﬁt a loss-aversion parameter. In Equation A3, w
(pi) is the probability weighting function that translates objective probabilities pi into subjective decision weights:
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δpi γ
:
δpi þ ð1  pi Þγ
γ

(A3)

The parameter γ reﬂects the sensitivity to differences in
probabilities, with values <1 yielding a more inverse S-shaped
curvature (indicating overweighting of small probabilities)
and values >1 yielding a more S-shaped curvature (indicating
underweighting of small probabilities). The parameter δ governs the elevation of the weighting function and can be
interpreted as a measure of risk aversion (with δ > 0;
Gonzalez & Wu, 1999). CPT predicts that the option with
the more attractive V is preferred.
To derive the probability that option A is preferred over
option B, we used an exponential version of Luce’s (1959)
choice rule:
pðA; BÞ ¼

eφV ðAÞ
;
eφV ðAÞ þ eφV ðBÞ

(A4)

where φ is a choice-sensitivity parameter governing how
sensitively the choice probability reacts to differences in
the valuation of options A and B. A higher φ indicates
more deterministic behavior; with φ = 0, choices are
random.
In this implementation, CPT has four adjustable parameters
(Equations A1–A4): outcome sensitivity (α), probability
sensitivity (γ), elevation (δ), and choice sensitivity (φ). These
parameters were estimated for each participant using a
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yielding a uniform distribution from 0 to 1 on the individual
level. In order to extend the range of these distributions from
2 to 2 for δ and from 0 to 5 for β, γ, and φ, we interposed
an additional linear linkage function. All hierarchical grouplevel means were assumed to be normally distributed, with
a mean of 0 and a variance of 1 (yielding uniform distributions on the individual level). The priors on the group-level
standard deviations were uniformly distributed, ranging from
0 to 10 (thus avoiding extreme bimodal distributions on the
individual level).
The joint posterior parameter distributions were estimated
using Markov chain Monte Carlo methods implemented in
JAGS, a sampler that utilizes a version of the BUGS programming language (version 3.3.0) called from MATLAB.
We ran three chains, each with 30,000 iterations, which were
drawn from the posterior distributions after a burn-in period
of 1000 samples. To reduce autocorrelations during the
sampling process, we recorded only every 10th sample. The
sampling procedures were efﬁcient, as indicated by low autocorrelations of the sample chains, Gelman–Rubin statistics,
and visual inspections of the chain plots.
The group-level means for each parameter are reported in
Table A1. Based on the individually estimated parameters,
CPT accommodated, on average, 86.3% (SD = 17.2) and
74.3% (SD = 17.1) of participants’ monetary and medical
choices, respectively, in the description condition. In the experience condition, CPT accommodated 75.2% (SD = 21.6)
and 72.6% (SD = 22.9) of participants’ monetary and medical
choices, respectively.

Table A1. Group-level means of the CPT parameters. For decisions from experience (E), the results are shown separately for
estimates based on objective (obj.) and experienced (exp.) probabilities, respectively
Domain

D
E (obj.)
E (exp.)

CPT parameter
Outcome sensitivity (α)

Probability sensitivity (γ)

Elevation (δ)

Choice sensitivity (φ)

0.630
0.389
0.376
0.289
0.497
0.481

0.894
0.202
0.794
0.310
0.814
0.534

0.955
4.331
2.018
2.921
0.868
3.816

3.844
2.244
3.294
1.481
2.484
1.570

Monetary
Medical
Monetary
Medical
Monetary
Medical

hierarchical Bayesian approach (Nilsson, Rieskamp, &
Wagenmakers, 2011; Scheibehenne & Pachur, 2015),
separately for the medical and monetary conditions and also
separately for decisions from experience and decisions from
description. The advantage of a hierarchical approach is that
individual parameters are partially pooled through group-level
distributions, which promises to yield more reliable estimates
than the traditional, nonhierarchical approach. The priors for
the parameters on the individual level were set to uniform
probability distributions spanning a reasonable range that excluded theoretically impossible values, but included parameter
values found in previous research. Speciﬁcally, the ranges
were 0 to 5 for φ, δ; 0 to 1 for α; and 0 to 2 for γ. The grouplevel parameters were linked with the individual level through
probit transformations (Scheibehenne & Pachur, 2015),
Copyright © 2015 John Wiley & Sons, Ltd.

Estimating CPT Parameters Using Experienced
Probabilities
In addition to estimating the probability weighting functions
based on the problems’ objective probabilities, we also estimated CPT parameters using the experienced probabilities
(i.e., the individual-speciﬁc experienced frequency for each
outcome). The results, reported in Table A1 and Figure A1,
provide additional evidence of considerably lower probability sensitivity in the medical domain, whereas probability
weighting in the monetary domain is essentially linear. Based
on the parameters estimated for each participant, CPT accommodated, on average, 72.6% (SD = 22.9) and 70.4%
(SD = 17.8) of participants’ monetary and medical choices,
respectively.
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Figure A1. Probability weighting functions estimated for each participant’s choices in the experience condition in the monetary domain (left)
and the medical domain (right). The gray lines indicate the curves for each individual; the black lines represent the curves based on the grouplevel mean parameters. The estimates are based on the experienced probabilities for each option.
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