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Abstract - A multi-attribute utility analysis was investigated as a tool for the decision
support of countermeasures in early phase of a nuclear accident. The utility function of
attributes was assumed to be the second order polynomial expressions, and the weighting
constant of attributes was determined using a swing weighting method. Because the main
objective of this study focuses on the applicability of a multi-attribute utility analysis as a
tool for the decision support of countermeasures in early phase of a nuclear accident, less
quantifiable attributes were not included due to lack of information. In postulated accidental
scenarios for the application of the designed methodology, the variation of the numerical
values of total utility for the considered actions, e.g. sheltering, evacuation and no action,
was investigated according to the variation of attributes. As a result, it was shown that the
numerical values of total utility for the actions are distinctly different depending on the
exposure dose and monetary value of dose. As increasing in both attrbutes, the rank of the
numerical values of total utility increased for evacuation, which is more extreme action than
for sheltering, while that of no action decreased. As expected probability of high dose is
higher, the break-even values for the monetary value of dose, which are the monetary value
of dose when the ranking of actions is changed, were lower. In addition, as aversion
psychology for dose is higher, the break-even values for dose were lower.
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Fig. 1. Weighting constant of the attributes as a function
of best estimates of predicted individual dose.
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Fig. 2. Total utility of the actions as a function of
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Fig. 3. Total utility as a function of best estimates of
predicted individual dose.
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