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Experimental Study on the Performance of Support Vector Machine
with Squared Cost Function

ZHU Yong-Sheng WANG Cheng-Dong ZHANG You-Yun

(Theory of Lubrication and Bearing Institute , Xi'an Jiaotong University . Xi'an 710049)

Abstract  The parameter optimization is one of the main study directions of SVM. Recently, a
gradient descent algorithm based on RM bound has been developed, which can tune multiple pa-
rameters of SVM with squared cost function automatically and efficiently. But till now, few is-
sues related to practical use of this type SVM have been discussed. In this paper, the performance
of SVM with squared cost function on pattern recognition is studied and compared with the stand-
ard SVM. The results indicate that for balanced data, both SVMs have almost the same classif-
ying accuracy, but the SVM with square cost function possess more support vectors and smaller
optimized parameters than standard SVM. For unbalanced data, when the unbalanced degree be-
tween two classes of training samples increases, the classifying accuracy of the SVM with squared
cost function decreases rapidly. The experiments also show that the gradient descent algorithm
based on RM bound is not suitable for some data. Some analysis on properties of the SVM with
square cost function are also included in the paper. Finally, a pruning algorithm based on golden
section rule is proposed and applied to increase the sparseness of SVM with squared cost function. U-

sing this algorithm, the number of the redundant support vectors can be reduced to one or zero.
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