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Multi-objective optimization for decision problems in medicine
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In this study, we focused on the fact that treatment policy decisions in the

medical field are reduced to the problem of determining a solution in a multi-objective
optimization problem. However, general multi-objective optimization is insufficient because it gives
multiple solutions (called Pareto-solutions) instead of a unique solution. Therefore, we
mathematically grasped the geometric shape of the solution set (Pareto front) and utilized "singular

points™ that stand out from the others in the spread of the solution set. Then, after specifying
the objective function (as unimodal functions, such as quadratic functions and Gaussian functions),
we found an interpretation of the situation of the singular points on the Pareto front and how to
use them as the solution to the multi-objective optimization problem. Finally, we applied this
theory to actual medical data.
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