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The outline of this research plan is to construct a theory that can explain
the principles of deep learning. Although deep learning has demonstrated high performance in
practical applications, its principles are still largely unexplained, and a theory that can explain
this performance is still under development.

In this research project, we have achieved the following results: (i) We proved that deep learning
is superior when the true function generating the data has special properties such as singularity.
(ii) Developed a theory showing that complex non-convex loss functions in deep learning can avoid
overlearning. (iii) We showed that double-descent phenomenon under over-parameterization also occurs

in deep learning models. (iv) Developed an algorithm to solve nonconvex optimization problems using
the theoretical findings.
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