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Abstract - This paper proposes a multiple group classification method which adopts principal

components analysis as the data preprocessing and then extends Sueyoshi’s two-stage mixed integer
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programming by using the tree concept to enhance the discriminating capability. The two-stage mixed
integer programming which is usually applied to two-group classification has two main advantages: (i)
It deals with overlap area by using the two-stage approach, thus it is a more effective method for
reducing the misjudgments; (ii) To reduce the complexity, it uses less binary variables than other
mixed integer programming methods. However, the two-stage mixed integer programming cannot deal
with multiple group discrimination. In order to overcome this problem, a mixed integer programming
with a tree concept and principal components analysis is proposed. A tree is generated according to the
center distance of each pair groups. Then the original variables are transformed into new ones by
principal components analysis, which makes the new variables independent, classifies easily and
enhances the hit rate. The proposed method is compared with support vector machine (SVM), a popular
classification method in large sample size, and statistical discriminant analysis by using two examples.
The proposed method outperforms SVM and statistical discriminant analysis. Our approach can be a

good alternative method of SVM especially in handling small sample size.
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