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Comprehensible deep learning with the aid of sparse modeling
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Deep learning has a serious drawback in that the resulting models tend to be

a black box. A sparse modeling approach applied to stacked autoencoders for information compression

is expected to ameliorate the drawback. | propose to use the concept of Pareto optimality composed
of data fitting and the sparseness of models for judging the effectiveness of regularization terms.
Based on it, | demonstrate that compared to (a)the popular L1-norm of connection weights, (b)the
selective L1-norm of connection weights is more effective, and that the addition of (c)the selective

L1 norm, (d)the selective L2 norm, (e)KL-divergence, or (f)off-diagonal squared covariances of
hidden outputs are still more effective. The resulting sparse structure of stacked autoencoders
enables the clarification of information compression mechanism composed of identity mappings and
pseudo-identity mappings. It further clarifies the relation between mappings and information loss,
and contributes to human understanding.
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