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Development of the MDL Principle and Its Applications
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We studied development of learning theory based on the Minimum Description
Length (MDL) principle and its application. Concerning the MDL principle, after reconsidering our
previous results on enhancement of Barron and Cover theory (BC theory) to supervised learning, we
considered the relation to deep learning. We also studied the connection between the BC theory and
the stochastic complexity and its application to non-exponential families, including the mixture
families and the simple contaminated Gaussian location families. As for real application, we studied
MRI image reconstruction based on deep learning and data analysis for caber security. For the
former topic, we proposed a high speed reconstruction method which enjoyed good image quality for MR
Angiography. For the latter togic, we developed a clustering method based on the MDL principle and
phylogenetic trees and showed that its performance was good by experiment using real loT malware
data.
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