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First, I propose three-level description of machine learning, that is, computational, algorithmic and hardware-

implementational levels, which is strongly inspired by the David Marr’s tri-level hypothesis.

According to the

three-level description of machine learning, I introduce Bayesian approach to spectral deconvolution, in which a
multimodal spectrum is decomposed into a linear sum of a suitable number of unimodal basis functions, as an
example of the sparse modeling. It is based on fundamental principle of sparseness: most of useful information is
embedded in the low-dimensional subspace for high-dimensional observation data in the various fields of natural
science. In my opinion, the sparse modeling enables us to promote high dimensional data-driven (HDB) science.
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