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Feature selection by K-sparse Exhaustive-Search (ES-K-SVM) in linear classification
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Exhaustive search (ES) is the only way to find the optimal feature subset in linear classification, however, it
requires huge computational complexity when adopted to high-dimensional data. Recently Igarashi et al. modified
ES and proposed the ES-K method, in which the optimal feature subsets is assumed to be K-sparse and the K-
sparse subsets are exhaustively searched for sparse feature selection in linear regression. In this study, we adopted
the ES-K method in linear classification with SVM (ES-K-SVM) and investigated the optimal feature subsets found
in each K. Adopted to high-dimensional small-sample data, the ES-K-SVM founds multiple optimal subsets. Most
of optimal subsets commonly consisted of the limited number of feature. When we assume that any data can be
described using K-sparse features, such limited number of features should be select as key features. To confirm our
insights experimentally, we would conduct virtual measurement and analysis (VMA).
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