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This research conducts parameterized analyses of local and neighborhood
search, which are basic frameworks on which many meta-heuristic algorithms are based.
Meta-heuristics are promising approaches for (NP-hard) combinatorial optimization problems. However,

their theoretical analyses are not very successful, meaning that metaheuristic algorithms with good
performance are based on the craftsmanship of algorithm designers. To fill the gap, we study local
search-type algorithms from the viewpoint of parameterized analyses of neighborhood systems in the
solution space. Many results were obtained over six years, including an extension of the research
period by COVID-19. Many research results were obtained from the viewpoint of parameterized
computational complexity for neighborhood search/local search, which was initially planned, and some
of these results were extended to bounding equilibria such as Price of Anarchy (POA) and Price of
Stability (PoA), in algorithmic game theory.
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