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In order to promote the social implementation of machine learning systenms,
we here focused on optimization algorithms that offer their computational foundations. We expanded
the problem class that can be solved with high accuracy in reasonable time by enhancing and nicely
applying conic optimization techniques. We also developed efficient approximation algorithms
especially for discrete optimization problems that have wide applications. On the other hand, we
developed modeling methodologies such that the resulting outputs can be easily accepted in practice
by users of machine learning systems, as well as efficient algorithms for them. In particular, we
found that imposing users’ knowledge as a constraint in the learning stage without compromising its

performance is effective in practice.
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