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Abstract  To overcome the classification accuracy cannot evaluate the capacity of a selected
feature subset for unbalanced gene datasets, F2-measure(referred to as F2) is proposed in this
paper, so that the feature subset with much more capacity can be detected to recognize cancer
patients. The normalized mutual information named SU (Symmetrical Uncertainty) is present to
avoid the mutual information in mRMR (minimal Redundancy-Maximal Relevance) preferring to
select those features with many values. To avoid the difference of score ranges of features to label
and of between features when maximizing AUC(Area Under an ROC Curve) in feature selection
process, a new normalized metric is present to unify the weights between feature and label and

between features. To advance the efficiency of feature selection process, SU and AUC are linked
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together to develop the feature preselection algorithm to reduce the number of candidate features.
Dynamic Weighted Sequential Forward Search (DWSFS) and Dynamic Weighted Sequential
Forward Floating Search (DWSFFES) are put forward to obtain the feature subset simultaneously
with small size and strong recognition capacity when combining F2 and AUC as a criterion to
evaluate the importance of a feature. We 16 feature subset selection algorithms based on the
frame of mRMR with maximizing AUC while incorporating the aforementioned innovations. The
mean results of 50 repeated experiments on 7 classical binary unbalanced gene expression datasets
and 3 multi-class unbalanced or approximately balanced gene expression datasets proved that the
developed algorithms in this paper can detect the gene subsets with superior classification power,
and all the innovations proposed in this paper have got their superior capacities. Furthermore, the
experimental results also demonstrate that the normalized mutual information SU is superior to
the Spearman’s rank correlation coefficient in evaluating the redundant of genes. At the same
time that the weight of a gene by the difference of its correlation to labels and the redundant
between genes is overwhelming the quotient of its correlation to labels divided by the redundant

between genes. Our proposed gene subset selction algorithms defeat those available ones when

compared to them.
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