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To establish a fundamental theory for the information theoretically
principled design of statistical learning methods, we studied online time-series prediction, the
optimal reconstruction distribution achieving the rate-distortion function, the estimation of the
insensitivity in loss functions and the estimation of the regularization parameter in sparse
estimation methods. For respective subproblems, we extended a minimax optimal prediction method for
real valued data to the prediction of the time-varying probabilities from binary inputs,
characterized the optimal reconstruction distribution achieving the rate-distortion function for
Itakura-Saito distortion measure, analyzed the generalization errors in learning of the insensitive
parameter, and developed an efficient approximate estimation method for the regularization parameter

of L1 trend filtering, which extracts piece-wise linear trend from time-series data.
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