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Abstract

High dimensionality, also known as the curse of dimensionality, is still a major challenge for automatic classification
solutions. Accordingly, several feature selection (FS) strategies have béen proposed for dimensionality reduction over
the years. However, they potentially perform poorly in face of unbalanced data. In this work, we propose a novel
feature selection strategy based on genetic programming, which is tesilient to data skewness issues, in other words, it
works well with both, balanced and unbalanced data. The proposedsstrategy aims at combining the most discriminative
feature sets selected by distinct feature selection metrics in order to obtain a more effective and impartial set of the
most discriminative features, departing from the hypothesis that distinct feature selection metrics produce different (and
potentially complementary) feature space projections. We evaluated our proposal in biological and textual datasets. Our
experimental results show that our proposedisolution not only increases the efficiency of the learning process, reducing
up to 83% the size of the data space,but also significantly increases its effectiveness in some scenarios.
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1. Introduction

The organization and extraction of useful knowledge from the huge amount of data available in distinct applications
is one of the biggest challenges in Computer Science nowadays. Machine learning (ML) techniques, such as Automatic
Document Classification (ADC), have demonstrated to be a viable path towards facing such challenges. Particularly,
ADC techniques aim at building effective models to associate documents with well-defined semantic categories in an
automated way. ADC techniques are the core component of many important applications such as spam filtering [1],
organization of topic directories [2], identification of writing styles or authorship [3], delayed chaotic systems [4], digital
analysis [5, 6], among many others.

ADC methods usually exploit a supervised learning paradigm [7], which learns a model for classifying new un-
seen examples, given a set of previously labeled examples. More formally, given a training set Dy, = {(x1,1),-+,

(xn,¥n) }, in which x; is a feature vector that represents an example and y; its class, the objective is to learn a classification

Preprint submitted to Neurocomputing September 7, 2017



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/151342

