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Abstract. Gene expression data measured by microarray machines are useful for can-
cer classification. However, it faces with several problems in selecting genes for the
classification due to many irrelevant genes, noisy data, and the availability of a small
number of samples compared to a huge number of genes (high-dimensional data). Hence,
this paper proposes a two-stage gene selection method to select a smaller (near-optimal)
subset of informative genes that is most relevant for the cancer classification. It has
two stages: 1) pre-selecting genes using a filter method to produce a subset of genes; 2)
optimising the gene subset using a multi-objective hybrid method to automatically yield
a smaller subset of informative genes. Three gene expression data sets are used to test
the effectiveness of the proposed method. Experimental results show that the performance
of the proposed method is superior to other experimental methods and related previous
works.
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1. Introduction. Microarray technology is used to measure the expression levels of thou-
sands of genes simultaneously, and finally produce gene expression data. A comparison
between the gene expression levels of cancerous and normal tissues can also be done. This
comparison is useful to select those genes that might anticipate the clinical behaviour of
cancers. Thus, there is a need to select informative genes that contribute to a cancer-
ous state. However, the gene selection poses a major challenge because of the following
characteristics of gene expression data:

1) High-dimensional data, for example, a huge number of genes and a small number of
samples are in the ranges of 7,000-15,000 and 30-200, respectively.

2) Most genes are not relevant for classifying different tissue types.
3) These data have noisy genes.

To overcome the problems, a gene selection method is used to select a subset of genes
that maximises the classifier’s ability to classify samples more accurately. The gene se-
lection method has several advantages such as improving classification accuracy, reducing
the dimensionality of data, and removing irrelevant and noisy genes.
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