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Analysis of the solution-space structure by the Exhaustive Search with Support Vector Machine
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Feature selection in dealing with high-dimensional data is getting difficult, when features are more getting to be
increase. To solve the feature selection problem, sparse estimation is often used such as Lasso. However, it have
not been examined whether Lasso can exactly select the most optimal subsets of features among all the possible
subsets of given features. We adopted Exhaustive Search with Support Vector Machine (ES-SVM) for two binary
classification problems and calculated the generalization error by LOOCYV for all the subsets of features. In the
“ solution-space ” constructed with the CV errors and feature subsets, CV errors and the weight vectors of the
decision boundaries found by ES-SVM are compared with those obtained by Lasso. We found that the most optimal
feature subsets obtained only by ES-SVM consisted several clusters in the solution space. The feature subsets found

by Lasso does not necessarily located on the cluster.
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