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Abstract. Gene expression technology, especially microarrays, can be used to measure
the expression levels of thousands of genes simultaneously in biological organisms. Gene
expression data produced by microarrays are expected to be useful for cancer classification.
To select a small subset of informative genes for cancer classification, many researchers
have analysed the gene expression data using various computational intelligence methods.
However, due to the small number of samples compared with the huge number of genes
(high-dimensional data), irrelevant genes, and noisy genes, many of the computational
methods face difficulties in selecting the small subset. Thus, we propose a modified binary
particle swarm optimisation to select a small subset of informative genes that are relevant
for the cancer classification. In the proposed method, we introduce the particle speed and
a rule for increasing the probability of bits in a particle’s position to be zero. The method
was empirically applied to a suite of four well-known benchmark gene expression data
sets. The experimental results demonstrate that the proposed method outperforms the
conventional version of binary particle swarm optimisation (BPSO) and other related
works in terms of classification accuracy and the number of selected genes. In addition,
this method also produces lower running times compared to BPSO.
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1. Introduction. Advances in the area of microarray-based gene expression analysis
have led to a promising future for the diagnosis using new molecular-based approaches
[1]. Microarray technology allows scientists to measure the expression levels of thousands
of genes simultaneously, producing gene expression data that contain useful genomic,
diagnostic, and prognostic information for researchers [2]. Comparisons between the gene
expression levels of cancerous and normal tissues can be performed, and these comparisons
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