
118
 

Sparse and stable consensus SVM-RFE gene selection 
Pilar Bulacio1,2, Elizabeth Tapia1,2 and Laura Angelone1,2 
1 CIFASIS-Conicet Institute, Bv. 27 de Febrero 210 Bis, Rosario, Argentina 
2 Facultad de Cs. Exactas e Ingeniería, Riobamba 245 Bis, National University of Rosario, Argentina 
Email: Pilar Bulacio - bulacio@cifasis-conicet.gov.ar; Elizabeth Tapia - tapia@cifasis-conicet.gov.ar; Laura 
Angelone - angelone@cifasis-conicet.gov.ar. 
 
 
Abstract 
 
Background: The selection of informative and stable sets of genes with high recall values from real 
microarray datasets is a critical pre-processing task towards the correct classification of microarray data 
samples. The SVM-RFE algorithm is one of the best performing gene selection methods. However, the 
determination of the best “filter-out” policy for SVM-RFE is not trivial. Small filter-out factors tend to select 
small and unstable sets of genes with poor recall values at unaffordable computational costs. On the other 
hand, rough filter-out factors tend to select large and unstable sets of genes with acceptable recall values 
at affordable computational costs.  
The main goal of Sparse and Stable Consensus SVM-RFE gene selection (Sparse-S ) is the selection of 
small, informative and stable sets of genes with acceptable recall levels at affordable computational costs. 
Sparseness is achieved by the application of an AND constraint to gene sets attained with a number of 
diverse, but rough, SVM-RFE gene removal policies. After that, a stability constraint evaluates the gene 
selection frequency across multiple partitions of available data (e.g., 10-Fold CV).  
 
Results: Next table shows the mean classification error and the mean cardinality of gene sets selected 
per fold accomplished by Sparse-S and a typical rough SVM-RFE instance (f = 0.2) on 10-Fold CV 
experiments on three real microarray datasets. 
 

 
 
Conclusions: Sparse-S may be useful in the selection of predictive gene sets with acceptable stability 
and recall from imprecise but low cost SVM-RFE instances. The method, which does not require the 
preselection of the number of selected genes, can be accomplished with minimal risk of gene selection 
bias. 


