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Abstract
This paper examines Tversky and Kahneman's well-known Asian disease framing problem
(A. Tversky, D. Kahneman, Science 211 (1981) 453±458). I describe an experiment where
respondents received a version of the disease problem using a survival format, a mortality
format, or both formats. The results from the survival and mortality formats replicate Tversky
and Kahneman's original experiment both in terms of statistical signi®cance and, in contrast
to some other studies, in terms of magnitude. I then argue that the ``both format'' condition
constitutes an important and previously unused baseline for evaluating the strength of framing
eects. This standard of comparison provides a way to evaluate the impact of a frame on
unadulterated preferences ± that is, preferences unaected by a particular frame. The implications for future framing eect experiments are discussed. Ó 2001 Elsevier Science B.V. All
rights reserved.
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1. Introduction
In their famous experiment, Tversky and Kahneman (1981) provided
participants with the following scenario:
Imagine that the US is preparing for the outbreak of an unusual
Asian disease, which is expected to kill 600 people. Two alternative
programs to combat the disease have been proposed. Assume that
the exact scienti®c estimates of the consequences of the programs
are as follows. . .
Some respondents (N  152) then received a description of the programs
using a survival format:
If Program A is adopted, 200 people will be saved.
If Program B is adopted, there is a 1/3 probability that 600 people will
be saved, and a 2/3 probability that no people will be saved.
Of these respondents, 72% expressed a preference for Program A ± the
risk-averse alternative. Another group of respondents (N  155) received
a description of the same exact programs except it used a mortality format:
If Program C is adopted, 400 people will die.
If Program D is adopted, there is a 1/3 probability that nobody will die,
and a 2/3 probability that 600 people will die.
Only 22% of these respondents opted for Program C, even though it is the
same risk-averse alternative as Program A, and Program D is the same riskseeking alternative as Program B.
This result re¯ects a general tendency for people to be risk-averse when
exposed to a gains (survival) format and risk-seeking when exposed to a
losses (mortality) format. Traditionally, such a shift in risk preferences due
to alternative descriptions of the problem is called a ``framing eect'' (see
Levin, Schneider, & Gaeth, 1998 for distinctions among types of framing
eects). Tversky and Kahneman's work on framing eects ± and in particular
their Asian disease problem ± has spawned numerous literatures throughout
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the social sciences (e.g., Zaller, 1992; Camerer, 1995; Levin et al., 1998; Li,
1998).
In this paper, I build on these literatures by addressing two issues. First, I
present an experiment designed to replicate Tversky and Kahneman's original Asian disease experiment (just described). This is interesting because
several other replication attempts have produced a framing eect smaller than
the one ®rst documented by Tversky and Kahneman. I discuss a possible
explanation for these variations in the magnitude of framing eects. Second, I
oer a new baseline for evaluating the existence and/or strength of framing
eects. Speci®cally, I compare respondent's preferences from the survival and
mortality formats (i.e., conditions mimicking the original experiment) with
preferences from a (newly included) condition where respondents received
both formats simultaneously. The advantage of this standard of comparison,
relative to other standards that I will discuss, is that it serves as an empirically
derived baseline that may approximate preferences in the absence of an effect
from either the survival or mortality format. The experimental results reveal
that, contrary to common assertions (e.g., K
uhberger, 1998, 235), the mortality format may not have a stronger effect on preferences than the survival
format. Before turning to the experiment, I offer a more detailed discussion of
why a replication is important and why a new standard of evaluation is
useful.
1.1. Replication
Scholars attempting to replicate Tversky and Kahneman's (1981) Asian
disease experiment have had mixed success. Some replication attempts
have failed to ®nd a signi®cant framing eect (e.g., Miller & Fagley, 1991),
while others have successfully mimicked the original experiment (e.g.,
Bless, Betsch, & Franzen, 1998). More generally, it seems that while the
eect is highly reliable (K
uhberger, 1998), the magnitude of the eect tends
to be smaller than that found in the original experiment (e.g., Fagley &
Miller, 1990; Bohm & Lind, 1992; K
uhberger, 1995, 235; see Levin et al.,
1998 for an overview). Fagley and Miller (1997, 357) explain that
``Framing results have been mixed, particularly if one looks at the magnitude of the eect. . .'' In what follows, I present an experiment that attempts to replicate the original results; as I will discuss, my replication
attempt diers from many others in that I use the original problem
without alteration and ask subjects to reply only to the original problem
(and no other problems).
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1.2. Evaluating framing eects
Two approaches have been taken to evaluate the existence and/or strength
of framing eects (K
uhberger, 1995, p. 235; K
uhberger, 1998, pp. 30±31;
Wang, 1996; Levin et al., 1998, p. 153). The ®rst approach is sometimes called
a unidirectional eect or a choice shift. This approach entails comparing the
percentage of participants who opted for the risk-averse alternative (or the
risk-seeking alternative) in the gains (survival) format with the percentage of
participants who opted for the risk-averse alternative (or the risk-seeking
alternative) in the losses (mortality) format. For example, using Tversky and
Kahneman's original data, 72% opted for the risk-averse alternative in the
gains format and 22% opted for it in the losses format. These percentages
signi®cantly dier from one another, so one would conclude that there is a
``framing eect'' using this standard of comparison. This evaluative approach
reveals just how dierent preferences can be when one frame is used instead
of another (objectively identical) frame. Moreover, by using frames that push
preferences in opposite directions (e.g., towards more risk-averse behavior
versus more risk-seeking behavior), this approach provides insight into the
maximal power of framing.
The other approach ± sometimes called a bidirectional eect or a choice
reversal ± entails the investigation of if (1) risk-averse choices predominant
for the gains format and (2) risk-seeking choices predominant for the
losses format (Wang, 1996). This requires that signi®cantly greater than (a
risk-neutral) 50% of respondents opt for the risk-averse alternative under
the gains format and signi®cantly fewer than 50% of respondents opt for
the risk-averse alternative under the losses format. Using Tversky and
Kahneman's original data again, 72% is signi®cantly greater than 50% and
22% is signi®cantly below it, and thus, one would conclude that a framing
eect occurred using this standard of comparison as well. This bidirectional approach has the advantage of revealing if one frame causes a
majority of subjects to opt for one alternative (e.g., the risk-averse alternative) while the other frame causes the majority to opt for the other
alternative (e.g., the risk-seeking alternative). Identifying such a majority
reversal in preference can be important for those interested in if dierent
frames can generate majority support for one alternative instead of another.
Wang (1996, pp. 154±155) oers another justi®cation for the bidirectional approach, arguing that only when the formats push preferences
signi®cantly away from 50% (in the predicted directions) does the eect
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violate the description invariance assumption underlying expected utility
theory. That is, the assumption that ``dierent representations of the same
choice problem should yield the same preference'' (Tversky & Kahneman,
1987, p. 69). The status of this justi®cation is unclear, however, because
even when a unidirectional eect occurs, it still suggests that some percentage of the respondents violate the preference invariance assumption
(even if it does not suggest that a majority violate the assumption). Put in
another way, evidence of violations of preference invariance among some
respondents need not require a bidirectional eect. Indeed, Tversky and
Kahneman (1987, pp. 70±71) themselves cite a framing experiment that
results in signi®cant dierence between formats but not signi®cant dierences from 50% (in the predicted directions) as a prime example of an
invariance violation.
While Tversky and Kahneman's original result is signi®cant using either of
the two evaluative approaches, it is easy to ®nd examples where the two
approaches lead to very dierent conclusions (K
uhberger, 1998, pp. 30±31).
For example, imagine that 35% opted for the risk-averse alternative in the
gains format and 5% opted for it in the losses format. Then, the 50% baseline
approach (or the bidirectional approach) implies either no framing eect
(because 35% does not exceed 50%) or a reverse framing eect (because 35%
may be signi®cantly below 50%). In contrast, assuming a suciently large N,
35% and 5% might well be signi®cantly dierent from one another in the
expected (relative) direction; thus, one would conclude that there is a framing
eect using the unidirectional approach.
Apart from evaluating if framing eects occurred, these approaches also
have implications for the strength of dierent eects. Most notably, those
who use the 50% baseline often conclude that the losses format is stronger
than the gains format because it results in a larger deviation from 50% ± for
example, 22% is further from 50% than is 72% (see, e.g., K
uhberger, 1995,
p. 235).
In any given study, both approaches for evaluating framing eects could
be used, as each provides distinct insights ± the unidirectional approach reveals the relative impact of alternative frames on preferences while the bidirectional approach reveals if a majority preference reversal occurred.
However, neither approach provides insight into another question: what is
the impact of a given frame on unadulterated preferences ± that is, preferences unaected by a particular frame? In many real-world circumstances,
individuals receive a single frame that may or may not move their prior
(unadulterated) preference (e.g., they receive a single frame from a strategic
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politician or salesperson); it is thus important to somehow evaluate the impact of frames on unadulterated preferences.
The unidirectional approach fails to capture this process because it
compares preferences shaped by one frame with preferences shaped by
another frame. One could argue that bidirectional approach applies in that
it reveals how far a single frame can move preferences from a risk-neutral
50%. (Since the programs have the same expected values, if decision-makers
are risk-neutral, they will be indierent and randomly choose each program
with equal 50% probability.) However, there is no reason to assume that
respondents have risk-neutral preferences before being exposed to the
problem. Indeed, it may be the case that in the absence of in¯uence from the
gains or losses format, people would exhibit risk-seeking or risk-averse behavior (and not risk-neutral behavior). For example, imagine that 15%
(instead of 50%) opted for the risk-averse alternative in the absence of in¯uence from a losses (or gains) format. In this case, if 45% opted for the
risk-averse alternative when given the gains format, then, assuming a large
N, we would conclude that the frame did in fact signi®cantly affect unadulterated preferences. We would not reach this conclusion using the 50%
baseline.
Evaluating the eect of a frame on unadulterated preferences thus requires
the measurement of prior risk preferences. A general risk-taking propensity
measure may be inappropriate, however, since risk attitudes tend to vary
across speci®c problems (e.g., Wang, 1996). In the experiment that follows, I
attempt to gauge prior risk attitudes for this problem by incorporating a new
condition that includes both the gains (survival) and losses (mortality) information. The idea is that by exposing respondents to both formats, the
impact of each of the formats on risk attitudes will cancel out. This will serve
as an appropriate empirically derived standard to evaluate the impact of a
frame on unadulterated preferences. Note that using both formats in this way
differs from K
uhberger (1995) in that it does not separate out domain effects
from framing effects because the goal is to have the domains cancel each
other out.
It is of course possible that when presented together, one of the formats
will be more salient and push preferences in a certain direction; however,
previous work on a dierent problem by Levin, Johnson, and Davis (1987,
p. 52) suggests that a format with both types of data (e.g., gains and losses
data) is ``neutral in evaluation''. In some sense, this new survival±mortality
format serves as the control group that has not been included in prior Asian
disease experiments.
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2. Method
I randomly assigned 320 student participants (from a large US public university) to one of three conditions. The conditions asked participants to respond to a version of the Asian disease problem that used
either (1) the survival format (N  69), (2) the mortality format (N  79),
or (3) a format that included both survival and mortality data (N  172).
(These three variations of the problem constitute the three conditions.)
Using students in the experiment should not limit its generalizability. Indeed, based on a meta-analysis of 136 framing effect studies with nearly
30,000 participants, K
uhberger (1998, p. 36) ®nds that the behavior of
student participants does not signi®cantly differ from the behavior of nonstudent participants.
The survival and mortality formats were as in the original experiment, described above. An example of the ``both'' survival-mortality format is:
If Program A is adopted, 200 people will be saved and 400 people will
die.
If Program B is adopted, there is a 1/3 probability that 600 people will
be saved and nobody will die, and a 2/3 probability that no people will
be saved and 600 people will die.
The relatively large number of participants exposed to the survival±morality format is due to exposing them (randomly) to one of four versions of
this format, where the order of the programs and outcome statistics varied.
In presenting the results, I merge these four versions because no signi®cant
dierences between them were found. Participants were debriefed at the
conclusion of the experiment.

3. Results
Of the participants who received the survival format, 68.1% opted for
Program A ± the risk-averse alternative. In contrast, only 22.8% of the
participants who received the mortality format opted for Program C ± the
identical risk-averse alternative. To test for a statistically signi®cant difference between the two formats, I use a difference of proportions test that is
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analogous to a difference-of-means test except that it applies to the case of
two proportions from two samples or conditions (Blalock, 1979, pp. 232±
233). The difference of proportions test indicates that the difference between
the two formats is highly signi®cant (z  5.54, P < 0.01). Moreover, both the
survival format and the mortality format results signi®cantly differ from 50%
in the expected directions k21  9:06; P < 0:01; k21  23:41; P < 0:01, respectively).
This result is quite close to a replication of Tversky and Kahneman's
original experiment, both in terms of signi®cance and magnitude. Also, in
contrast to Fagley and Miller (1990, 1997) (but consistent with Miller and
Fagley, 1991, p. 520), women were no more susceptible to framing eects
than men. Speci®cally, when given the survival format, 61% of women and
74% of men opted for the risk-averse alternative; when given the mortality
format, 21% of women and 26% of men opted for the risk-averse alternative.
Of the participants who received a format with both survival and morality
data, 43.6% preferred the risk-averse alternative. This is approximately midway between the survival format result (68.1%) and the mortality format
result (22.8%). It also is marginally statistically signi®cantly dierent from a
risk-neutral 50% k21  2:81; P < 0:10. I next discuss the implications of
these results.
4. Discussion
The successful replication is consistent with several studies that also ®nd a
statistically signi®cant framing eect. However, unlike some of these studies,
the magnitude of the framing eect reported here approaches the magnitude
found in the original experiment. A possible explanation for this ®nding is
that, like Bless et al.'s (1998) similar replication, participants were exposed to
only one problem and the original problem was used without alteration (also
see Takemura, 1994). In contrast, several of the replication attempts that
produce signi®cant but smaller framing eects expose participants to several
problems and/or slightly alter the original problem (Miller and Fagley, 1991;
Bohm and Lind, 1992; K
uhberger, 1995; Wang, 1996; Zickar and Highhouse,
1998). Indeed, Bless et al. (1998) demonstrate that framing eects can be
quite sensitive to slight contextual changes.
The format with both mortality and survival data provides a new
baseline for evaluating the impact of the frames. If the survival and mortality formats neutralize one another, making this format an unadulterated
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measure of prior risk preferences, then the result of 43.6% suggests that
participants had a slight (albeit marginally signi®cant) tendency towards
risk-seeking, in the absence of in¯uence from a format. Thus, if the survival
format alone had pushed participants signi®cantly away from 43.6%, then it
would have had an important eect (on initial preferences), even if it did
not signi®cantly dier from 50%. While 43.6% is only marginally signi®cantly dierent from 50%, it still highlights the potential problem of assuming a risk-neutral 50% as an indication of unadulterated preferences. In
short, there is no reason to assume that the respondents are risk-neutral; a
better approach is to measure prior preferences so as to evaluate the impact
of a frame on unadulterated preferences. In many contexts, individuals
receive just one frame (e.g., from a politician or salesperson) and thus
understanding the eect of a single frame on prior, unadulterated preferences is signi®cant.
Notice also that if we treat 43.6% as an empirically derived baseline, then
neither the survival nor the mortality format was more in¯uential (since
43.6% approximates the mid-point between these singular formats). In contrast, using a 50% baseline ®gure suggests that, consistent with prior interpretations, the mortality format had a stronger in¯uence than the survival
format because it deviates more from the risk-neutral 50% baseline (i.e.,
27.2% versus 18.1%).
As mentioned, another explanation for the result from the format with
both mortality and survival data is that the participants actually were riskneutral (or even risk-averse) ex ante and, when given the morality±survival
format, the mortality description was more salient than the survival description (and consequently it pushed participants in a risk-seeking direction,
albeit to a lesser extent than the mortality format alone). Irrespective of
whether this is true, the results presented here suggest an important
amendment to the way in which we evaluate framing eects. As discussed,
the unidirectional and bidirectional approaches have their advantages;
however, neither provides an estimate of the impact of a single frame on
unadulterated preferences. In contrast, the empirically derived baseline used
here may provide such an estimate. In future framing experiments, all three
approaches (or other analogous alternatives) could be used so that we can
estimate the impact of the frames relative to one another, evaluate majority
preference reversals, and judge the impact of each frame on unadulterated
preferences. Framing eects clearly play a substantial role in the decisionmaking process, and thus, we should evaluate them from each of these
varying perspectives.
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