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A novel descriptor selection scheme for Support Vector Machine (SVM) classification method
has been proposed and its utility demonstrated using a skin sensitisation dataset as an example.
A backward elimination procedure, guided by mean accuracy (the average of specificity and
sensitivity) of a leave-one-out cross validation, is devised for the SVM. Subsets of descriptors
were first selected using a sequential t-test filter or a Random Forest filter, before backward
elimination was applied. Different kernels for SVM were compared using this descriptor
selection scheme. The Radial Basis Function (RBF) kernel worked best when a sequential t-test
filler was adopted. The highest mean accuracy, 84.9%, was obtained using SVM with
23 descriptors. The sensitivity and the specificity were as high as 93.1% and 76.6%,
respectively. A linear kernel was found to be optimal when a Random Forest filter was used.
The performance using 24 descriptors was comparable with a RBF kernel with a sequential
t-test filter. As a comparison, Fisher’s linear discriminant analysis (LDA) under the same
descriptor selection scheme was carried out. SVM was shown to outperform the LDA.

Keywords: Support vector machine; Variable selection; Unbalanced data; Fisher’s linear
discriminant analysis; Skin sensitisation

1. Introduction

Many modern classification techniques have been developed and applied to QSAR
modelling, for example, Neural Network, k Nearest Neighbours, Decision Tree,
Random Forest and Support Vector Machine (SVM) [1], etc. In practice, SVM
is usually robust to outliers and has better performance than other methods [2, 3].
As a machine learner, SVM has attracted significant research interest and has been
extensively applied to classification, clustering, regression and novelty detection. In this
study, we shall use SVM as a classifier. The basic SVM principle for a two-class
problem will be described in the method section. For more elaborate SVM theory,
refer to [1-6] and http://www.kernel-machines.org.
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