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A Multi-Objective Feature Selection Method based on the
Mutual Information Theory and Pareto Set Theory
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Abstract: Feature selection is the process of selecting a subset of features among the set of primary features, so that, by removing the
redundant and irrelevant features, the accuracy of the classification increases. Because of the low computational complexity, scalability
in term of data dimensions and independence of any classifier, filter selection methods are very important. But one of the weaknesses
of these methods is the lack of information about the interaction and communication between the features which leads to select
redundant and irrelevant features. Selection of redundant and irrelevant features is due to the inappropriate selection of an objective
function which estimates the significance and redundancy of the features. In this paper, a nonlinear filter feature selection method,
based on conditional mutual information and Pareto set is presented and to prove the efficiency of it a series of experiments are
performed on twelve widely used datasets. According to the results, the proposed method is more accurate than a number of recently
feature selection methods.

Keywords: Information theory, High dimensional data set, Feature selection, Filter methods, Pareto set.
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CIMIM: Conditional Joint Mutual Information Maximization

Input:

F: Initial set of features, k: Size of selected set of features
Output :

S: The final set of selected features

Begin
S={}
For each candidate feature fin F compute /(f;, C) End
Find the feature f with maximum /(f,C) and add to §
Repeat until [SI=k
Fi—R\S
For each feature f; in F; compute relevancy and redundancy based on
equations (19) and (21)
Objective_func(fi)«—[relevancy(f;), redundancy(fi)]
End for
10. [Fi]«— NonDominateSort(F;)
11. [F]«CrowdingDistance(F;)
12. Select Fi(1) and to S
13.  End Repeat
14. End Algorithm
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