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Abstract 
The paper investigates application of several methods of feature selection to identification 
of the most important genes in autism disorder. The study is based on the expression 
microarray of genes. The applied methods analyze the importance of genes on the basis of 
different principles of selection. The most important step is to fuse the results of these 
selections into common set of genes, which are the best associated with autism. These 
genes may be treated as the biomarkers of this disorder and used in early prediction of 
autism. The paper proposes and compares three different methods of such fusion: purity of 
the clusterization space, application of genetic algorithm and random forest in the role of 
integrator. The numerical experiments are concerned with the identification of the most 
important biomarkers and their application in autism recognition. They show the applied 
fusion strategy of many independent selection methods leads to the significant 
improvement of the autism recognition rate. 
 
Keywords 
Autism; Gene expression microarrays; Feature selection; Clustering; Genetic algorithm; 
Random forest 

 

1. Introduction 

Autism disorder belongs to the pervasive neurodevelopmental disorders, affecting a broad 

spectrum of human functions [1,2]. The important problem is early recognition of this 

disorder, enabling the proper treatment of the autistic individuals. Nowadays, microarray gene 

expression data are studied to find the genes or sequences of genes which are the best 

associated with autism and might be treated as biomarkers. The difficulty in identifying these 

genes are many outliers, high variance of data and bad conditioning of the problem [1,3], 

manifested by the small number of available observations (usually measured in hundreds) in 

comparison to very huge number of genes (dozens of thousands).  

These complexities raise the challenge of how to identify the genes, that are the most 

informative for this disorder and that can be used to distinguish the class of autistic from the 

other individuals. Many methods developed in feature selection have been used in solving the 
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