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A Game Theory Approach for Linearity Support Vector Machines
and Comparison of Methods for Multi-Class

Alireza Naeimi Sadigh, Sattar Hashemi, Ali Hamze, Ashkan Sami

Abstract

Support Vector Machines (SVM) is a well known statistical classifier specially designed for binary classification. To do
multi-class classification, SVM first decomposes a k-class problem into a set of binary problems, using One Against
One or One Against All approaches, and then builds a classifier on each of them. Unfortunately however, these
approaches incur considerable amount of complexity on system what in turn may cause a significant drop in accuracy as
well.

This paper incorporates Game Theory into SVM learning algorithm to map the classification problem to a new linear
space. Given the decision matrix and different players, the problem in the new space is solved using linear
programming algorithms. This gives an estimate for each class, namely, the degree to which every instance belongs to
each class. Our experimental results are promising; since they show that our approach improves accuracy on several
real world data sets, meanwhile, decreasing running time.
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