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bbb, T XTOMRGA p, t,reP L, TXTOM
o< 4 <1IZRLT,

p-t =2 Ap+ (1—41) r
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W7D T (K L)) 2 BEZ L1025, @I AL,
10%DER T 100 )7 Kb, 89% DR T 100 5 KL,
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We propose a framework of the non-linear utility theory for the evaluation of several risks in society, and discuss on
the theoretical consequences on the risk communication policy and the social decision making. Many risk analysts
tend to use expected values of negative events in order to assess risk. Especially, the expected values (or the
expected probabilities of each individual negative event) tend to be used in order to evaluate risk for natural
disasters, nuclear power plants, and other new technologies. The expected utility theory postulates that one will
avoid the prospect with the lowest expected utility value (highest risk), which is a nonlinear function of the outcome.
von Neumann and Morgenstern (1944,1947) gave an axiomatic basis to the expected utility rule with the
exogenously given probabilities. This associates the formal incorporation of risk and uncertainty with the risk
evaluation. The expected utility analysis for the risk evaluation would be useful for risk evaluation. However, the
traditional expected utility theory has a limitation for normative decision making. We conclude that there are the
cases (such as Allais (1953) paradox and Ellsberg (1961) paradox) in which several axioms of the expected utility
theory are not accepted for normative decision making. Therefore, we propose to apply the non-linear utility theory
for the evaluation of risks especially for natural disasters, nuclear power plants, and other new technologies.
Although other decision theories under ignorance may be useful for the risk evaluation in the cases where axioms of
the non-linear utility theory do not hold, we conclude that the non-linear utility analysis for risk evaluation is still

useful and should be undertaken in order to improve risk communication between the citizens and the experts.

Key Words: Risk evaluation, expected utility theory, precautionary principle, probability, risk
assessment, independence axiom, and nonlinear utility theory.



