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Abstract Cancer diagnosis is one of the most significant topics in bioinformatics. For the microarray datasets, selecting
a small subset of genes from thousands of genes (named gene selection) is helpful for accurate identification and treat-
ment of cancerous tumors, Motivated by the instinct of random forests measuring variable importance (named ‘PBM’),
we proposed two novel methods based on the tree structures for gene selection, namely FBM and ABM, They respec-
tively make use of gene frequency and average scores yielded by a great number of decision trees, which are constructed
on the microarray datasets. In computational experiments, the optimal gene subsets are determined by three methods,
and random-forest classifiers are built on subsets to evaluate the performance of gene selection methods. AUC scores of
PBM are greater than 0. 900 when selecting 26 genes for leukemia dataset and 48 genes for colon cancer dataset, while
the classifiers with FBM and ABM can achieve the AUC score of 0. 989 for leukemia dataset and AUC score of 0. 900
for colon cancer dataset respectively with top ten genes selected. In addition, the proposed methods have better perfor-
mance than the developed methods (such as mRMR and ECRP) , which play the critical roles in the accurate diagnosis
and treatment of cancer.
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