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Using support vector machines for feature selection
and outlier detection

Abstract: We focus our attention on studying support
vector machine (SVM) models. Although classical SVM
models have high predictive power compared to other state-
of-the-art classifying methods, some drawbacks also arise
from their use. In this talk, we discuss two of them: the
influence of outliers and feature selection. First, we
consider various models of support vector machines with
ramp loss, which are efficient and robust tools to limit the
influence of outliers in the classifier. The goal is to develop
algorithms that provide efficient methodologies to exactly
solve these optimization problems. These approaches are

tested and compared with existing solution methods in
simulated and real-life datasets, showing the efficiency of
the developed methodology. Later, we propose a robust
classification model, based on support vector machines,
which simultaneously deals with outliers detection and
feature selection. The classifier is built considering the
ramp loss margin error and includes a budget constraint to
limit the number of selected features. The search of this
classifier is modeled using a mixed-integer formulation.
Two different approaches (exact and heuristic) are
proposed to solve the model.
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