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The ‘‘Asian disease’’ problem (Tversky & Kahneman, 1981) demonstrated
behaviour in contradiction to the invariance axiom of EU theory. However,
the risky choice behaviour was simply seen by the equate-to-differentiate
model as a choice between the best possible outcomes or a choice between the
worst possible outcomes. It was then argued that a way in which frame
influences choice is through the perceived difference between possible
outcomes. A ‘‘judgement’’ task was designed to examine whether the
knowledge of ‘‘the value difference between each possible outcome and the
certain outcome’’ will permit prediction of preference in the choice pattern







Figure 1. The representation of the Asian disease problem by applying a logarithmic utility

function
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Programme A (B) dominates Programme B (A), having treated the smaller
dimensional difference that Programme B (A) is better than Programme
A (B) as subjectively equal. A similar analysis for choice involving losses
leads to the prediction that Programme D (C) will be chosen when the
worst (best) possible outcomes between the two programmes are treated as
equal.

Such a decision process with the detailed likelihood of an outcome being
absent in making an objectively nondominated alternative subjectively
dominated is somewhat similar to what the fuzzy-trace theory (Reyna &
Brainerd, 1995) suggested. The fuzzy-trace theory proposes that detailed
nuances of problem information are presumably not central to reasoning,









Materials and procedure.



Judgement 1. From the previous choice, consider if you see any difference between
‘‘400 people will die’’ in Programme C and ‘‘1/3 probability that nobody will die’’ in
Programme D.

‘‘400 people will die’’ vs ‘‘1/3 probability that nobody will die’’

Please indicate your choice by circling on the 7-point scale below.
1 2 3 4 5 6 7

I see little I see a huge
difference difference

Judgement 2. From the previous choice, consider if you see any difference between
‘‘400 people will die’’ in Programme C and ‘‘2/3 probability that 600 people will die’’
in Programme D.

‘‘400 people will die’’ vs ‘‘2/3 probability that 600 people will die’’

Please indicate your choice by circling on the 7-point scale below.
1 2 3 4 5 6 7

I see little I see a huge
difference difference

The anthrax disease problem was presented to participants in two different
versions, which counterbalanced the order of the two frames presented.

Results and discussion

To examine the mediating effect of personal judged dimensional difference
between frame and individual risk preference, the three-step mediation
analysis suggested by Baron and Kenny (1986) was performed. In step 1, a
one-way ANOVA was conducted. In step 2, two regression analyses (one
with frame as IV, and the two types of judged dimensional difference as
DVs; the other with judged dimensional difference as IV, and the individual
risk preference as DV) were performed. In step 3, an ANCOVA with two
within-subjects covariates (two types of judged dimensional difference) was
conducted. The analyses revealed that: (1) frame, on a within-subjects basis,
had a marginal main effect (eta squared= .01) on participants’ choice
behaviour [F(1, 300)=3.29, p=.071] with participants being more risk-
averse in the positive frame (M=3.72) than in the negative frame
(M=3.96); (2) frame was a predictor of two types of judged dimensional
difference (i.e., the difference between the best possible outcomes and the
difference between the worst possible outcomes) (b= – .28 and .41,
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CONCLUDING REMARKS

An essential condition for a theory of choice that claims normative status is
the principle of invariance: equivalent formulations of a choice problem
should give rise to the same preference order (Arrow, 1982). Because
invariance is normatively indispensable, no adequate prescriptive theory
should permit its violation. However, with their Asian disease problem,
Tversky and Kahneman (1981) showed that a choice between two essentially
identical options is affected by the phrasing of the options. They point out
that the evaluation of an outcome as a gain or a loss depends on a somewhat
arbitrary reference point. By manipulating the reference point, it may be
possible to reverse an individual’s preferences. Prospect theory (Kahneman
& Tversky, 1979; Tversky & Kahneman, 1992) has provided the main
theoretical framework for explaining the framing effect, and the reflection
effect on which the framing effect presumably depends.

An alternative way of seeing the framing effect has been developed by a
generalised weak dominance approach, the equate-to-differentiate approach
(Li, 2003, 2004a, 2004b). The equate-to-differentiate way of seeing the
framing effect is quite simple. Instead of accounting for the framing effect
by assuming an S-shaped value function together with the overweighting
of certainty due to a nonlinear weighting function (Kahneman & Tversky,
1982), it simply depends on the occurrence of changes in value difference
between the possible outcome and the certain outcome as a result of
different descriptions of the same (gamble) problem. An analysis applied to
the pattern related to the framing effect would suggest that the risk
aversion for gains and risk seeking for losses is a consequence of the fact
that the difference between the possible null outcome and the sure-thing
outcome is too great to be equated, assuming a concave utility function. It
was therefore expected that the violation of the invariance principle and
the other perplexing paradoxical patterns of behaviours would be observed
in fact when people’s equate-to-differentiate strategy (deciding which
dimensional difference is to be equated and which is to be differentiated)
is caused to change by the experimental conditions applied, but not
otherwise.

Such a ‘‘third variable’’ account is supported by the observed effect that
judgement data could satisfactorily account for the variance in choice in
both the original (or probabilistic) version of the Asian disease problem and
the fuzzy version of the disease problem. Both the anthrax disease problem
and the SARS problem revealed that the judged difference between the best
possible outcomes and the judged difference between the worst possible
outcomes mediated the relationship between frame conditions and the
changes in responses. This is true regardless of whether the framing effects
were large (eta squared= .14) or small (eta squared= .01) in magnitude.
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The mediating effect corroborates the equate-to-differentiate line of
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