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In this research, we developed frameworks to improve the performance of data
analysis methods using combinatorial structures. Specifically, we dealt with (i) a ranking problem
in social choice theory, (ii) a parameter-tuning problem for a perturbation method used when
implementing chaotic maps in nonlinear dynamics, and (iii) median calculation of a finite set of
marked point process data. For each problem, the conventional model has been modified with an
awareness of the combinatorial structure inherent in it, enabling effective application of
algorithms and optimization techniques specialized for combinatorial structure. In particular, in
the research on (iii), we applied it to the problem of predicting the behavior of earthquakes to

show the usefulness of the technology developed in this research.
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