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Abstract
Participants were exposed to the `Asian disease' problem (Tversky & Kahneman,
1981). When the problem was subtly framed as a medical decision problem previous
®ndings were replicated: participants avoided the risky option when the problem was
framed positively, but preferred the risky option when the problem was framed negatively. This reversal of preferences was eliminated however, when the same problem was
subtly introduced as a statistical problem. The results are interpreted as evidence for
the impact of context cues on the representation of decision problems. # 1998 John
Wiley & Sons, Ltd.

INTRODUCTION
Current research in decision making is strongly in¯uenced by the prospect theory
introduced by Kahneman and Tversky (1979). In contrast to normative decision
theory (von Neumann & Morgenstern, 1947), prospect theory emphasizes the transformation processes involved in representing stated values (gains, losses) and stated
probabilities when deciding between alternatives. The subjective representation of
decision parameters is predicted by hypothetical weighting functions. The properties
of the value weighting function allow for dierential predictions concerning the
subjective valuation of stated gains versus stated losses. Because the value function
has a steeper slope in the negative than in the positive area, representing losses and
gains, respectively, the same objective value looms larger when conceived as a loss
rather than a gain.
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The theory accounts for various empirical violations of the normative model. In
this respect, the failure of invariance has received particular attention. In one of the
most well-known studies in decision making Tversky and Kahneman (1981)
illustrated this phenomena that is in contrast to the implications of the normative
model. They demonstrated a reversal of preferences between two alternatives when
the outcomes were framed positively rather than negatively (re¯ection eect). Speci®cally, they presented participants with the `Asian disease' problem supposing that
600 individuals are infected with a deadly disease. Half of the participants received
the gains-frame version of two alternative options, representing intervention programmes:
Option A: 200 individuals are saved.
Option B: with a probability of 1/3 600 individuals are saved and with a
probability of 2/3 600 individuals will not be saved.
Although the two options have the same `objective' product of probabilities and
outcomes, participants preferred the sure (non-probabilistic) option A. The reversed
pattern, however, was observed when the options were framed in terms of losses:
Option A: 400 individuals die.
Option B: with a probability of 1/3 600 individuals will not die and with a
probability of 2/3 600 individuals will die.
In this case, participants' preferences were reversed, and the risky (probabilistic)
option B was preferred over option A. It is argued that due to the steeper slope of the
value function for losses than for gains, the chance of saving 400 additional lives with
the risky option looms larger when the outcome is framed in terms of death rather
than in terms of lives saved.
Obviously the framing of stated values and the transformation into subjective
values is a crucial element in prospect theory's account for the re¯ection eect. The
semantic framing of outcomes per se however, is apparently not sucient. Just as the
semantic meaning of an utterance has to be transformed into a pragmatic meaning
(e.g. Grice, 1975), the `objective' decision problem has to be transferred into a subjective representation of the problem. While cumulative evidence supports the basic
assumptions of prospect theory, there seems still rather little knowledge about the
underlying psychological mechanisms of the transformation process, i.e. what
variables instigate and in¯uence this transformation process (see van der Pligt, 1995).
One possible approach to these questions is to borrow from research in other
domains that has addressed how individuals transfer semantically described situations into subjective representations. This research suggests that the transformation
process may be elicited and in¯uenced by context cues that are implicitly or explicitly
provided when a scenario is presented. Most importantly, on the surface these context
cues are often unrelated to the verbal description of the task. However, in combination with communication rules (Grice, 1975; Clark, 1985), in particular the maxim of
relevance (Sperber & Wilson, 1986), these context cues often in¯uence inferential
processes that mediate participants' representation of the scenario; for examples see
research on the representativeness heuristic (Schwarz, Scrack, Hilton, & Naderer,
1991), or on the conjunction fallacy (Hilton, 1995); for an overview see Schwarz
(1994).
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In decision making, context cues may have several eects. First, they may aect the
degree of transformation that is required to solve the task, and second, they may
in¯uence the nature of the transformation itself. Focusing on the ®rst aspect, we
assume that context cues may indirectly imply the degree of transformation processes.
Given that framing eects depend on the transformation of objective into subjective
values, framing eects should decrease the less the provided context cues suggest that
a transformation process is essential for completing the taskÐindependent of the
`objective' decision scenario. Note that a possibility to in¯uence the degree of required
transformation processes could be a very helpful ®rst step in investigating the
psychologocial aspects of the transformation processes more extensively.
To test these considerations we presented participants with the `Asian disease'
problem and manipulated the extent to which the context implied a need to transform
the objective into subjective values and probabilities. We assume that participants
perceive little need of transformation if they interpret the problem as a `statistical
problem', as in this case the objective values and probabilities provide a sound basis
for a (statistical) decision. If so, we should expect a diminished re¯ection eect. In
contrast, if participants interpret the situation as a `medical decision' problemÐas we
expected based on an informal pretestÐthe provided values and probabilities need to
be transformed into a subjective problem representation. In this case, we should
replicate the well-known re¯ection eect.

METHOD
One hundred and eighteen participants of the Universities of Heidelberg and
Mannheim were randomly assigned to the conditions of a 2 (positive versus negative
frame)  2 (context cue: medicine versus statistical problem) factorial design.
Participants were provided with the original version of the `Asian disease' problem
introduced by Tversky and Kahneman (1981) either in a positive or a negative
semantic frame. We manipulated the context cue by printing either `statistical
research' or `medical research' as a header in the upper right corner of the page.
Participants' decisions for option A or B served as the dependent variable.

RESULTS
We coded the selection of option A with 0 and option B with 1 so that higher scores
indicate preferences for the risky alternative. Following the suggestions by Rosenthal
and Rosnow (1985) for the analysis of proportions, we submitted these scores to a 2
(frame)  2 (context cue) factorial ANOVA that revealed the predicted signi®cant
interaction of frame and context cue, F (1,114)  4.03, p 5 0.05 (see Table 1). When
provided with the context cue `medical research' participants avoided the risky option
if the problem was framed positively but preferred the risky option if the problem was
framed negatively, t(114)  3.12, p 5 0.01, thus replicating previous research. As
predicted, this eect was diminished however, when the same problem was subtly
introduced as a statistical problem, t 5 1.
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Table 1. Percentage of participants selecting the risky option as a
function of semantic frame and context cue
Context cue
Semantic frame
Gains
Losses

Medical research

Statistical research

36
75

50
53

DISCUSSION
The reported ®ndings suggest that subtle context cues may in¯uence the degree of the
re¯ection eect. Speci®cally, we observed a re¯ection eect when the context cue
suggested a meaningful psychological situation, for example a medical decision
problem. Presumably, this situation required participants to transform the objective
values into subjective utilities. In combination with the assumption of a steeper slope
of the utility function in the negative than in the positive area, this explains the
preferences for the risky option when the outcomes are framed negatively and the
preferences for the sure option when the outcomes are framed positively. This
re¯ection eect was eliminated, however, when participants were provided with the
context cue `statistical research'. Presumably, this context cue reduced participants'
need to transfer the provided objective values and probabilities into a subjective
problem representation. As the re¯ection eect is mediated by this transformation,
however, participants no longer preferred a more or less risky option as a function of
the semantic framing.
Obviously, context cues that are not directly related to the content of the decision
scenario may in¯uence participants' inferences about the nature of this scenario. One
explanation for this impact holds that participants applied communication rules when
interpreting the task. As communicated information often comes with a guarantee of
relevance (Sperber & Wilson, 1986), participants presumably inferred that the cue was
relevant. As a consequence, the seemingly unrelated cue in¯uenced the degree of
transformation, and in turn the re¯ection eect. The present study does not directly
address the underlying mediating processes. One may, for example, argue that the
dierent context cues altered the relative salience of the provided information by
directing people's attention to the probabilities (statistical problem) versus to the
gains and losses (medical problem), with the latter entraining a re¯ection eect.
Alternatively, the context cues may have altered the perceived importance of the
dierent information independent of its salience.
Finally, it is interesting to note that research has rarely manipulated the transformation process itself. A better understanding of variables in¯uencing the degree of
transformation would allow for better predictions of when to expect framing eects
(for the instability of framing eects see Slovic, Lichtenstein, & Fishho 1988). In this
respect the presented ®ndings may oer the possibility of in¯uencing the degree of
transformation processes. Such a ®rst step may eventually allow the examination of
the psychological processes underlying the often assumed transformation processes
more closely.
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