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A Method of Clasiffication Based on Class-Dependent Masked Nonnegative Matrix Factorization
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In this paper, we discuss a classification method for high-dimensional data based on a low-rank basis matrix
identified by Masked Non-negative Matrix Factorization (Masked-NMF), where a mask matrix works as a structural
constraint on the basis to be obtained. Given a training dataset (samples) with class labels, we first try to construct
a mask matrix reflecting the class information. Intutively speaking, the mask consists of boolean vectors each of
which corresponds to a set of original features frequently cooccuring in the samples with a certain class label. By
Masked-NMF with the mask, we can obtain a low-rank basis in which each basis vector has the same strucure as its
corresponding mask vector’s. Thus, each basis vector is associated to some class for which its mask is constructed.
As a data with unknown class label can be approximated as a linear combination of the basis vectors, the weighting
would provide us a useful hint on which class it could belong to. We present a method of classification based on

this idea.
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