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Abstract

Purpose: When dealing with high-dimensional datasets, dimensionality reduction is a crucial
preprocessing step to achieve high accuracy, efficiency, and scalability in classification problems.
This research aims to introduce a feature selection method for high-dimensional datasets by
employing dimensionality reduction and genetic algorithms.

Method: In this study, an innovative algorithm has been developed to determine the mutual
information between features and the target class using a new criterion. In this method, new
characteristics are generated through the combination or transformation of the original
characteristics. In this manner, the multi-dimensional space is transformed into a new space with
fewer dimensions. In addition to considering the new criterion of mutual information, a genetic
algorithm has been employed to enhance the speed of the proposed method.

Findings: The performance of this method has been evaluated on datasets of varying
dimensions, with the number of features ranging from 13 to 60. The proposed method has been
evaluated in comparison to similar methods, focusing on classification accuracy. The results have
been promising.

Conclusion: The proposed method has been applied using MRMR, DISR, JMI, and NJMIM
methods on various datasets. The average accuracies obtained from the proposed method are
65.32%, 74.51%, 70.88%, and 58.2%, indicating the efficiency of the proposed method. According
to the results obtained, the proposed method outperformed DISR, JMI, NJMIM, and MRMR on
average, except for the sonar data set, where the sonar data set yielded better results than the
proposed method.
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1. Redundancy

2. Feature extraction

3. Feature selection

4. Minimizing redundancy
5. Maximizing relevancy
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1. Over fitting

2. Generation procedure
3. Evaluation Function
4. Validation Procedure
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1. Complete search

2. Heuristic search

3. Distance measures

4. Information measures
5. Dependence measures

6. Consistency measures

7. Classification Error rate measures
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Input: Set F of n features

Output: Set S of k features

For feature f € F

Calculate I(c; f)

End

Find first feature f that maximizes I(c; f);
SetF <« F\{f}

SetS « {f}

While|S| < kdo

Choose featuref as the one that maximizes:

£ & C(m,n) C(m,n)N*
(09=3 5Dy i
1

) m=1n=1
Which
N*=N;.k
k is the max integer which satisfying k < N/N1
End
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Precision = TP \Y
TP +FP ()

Accuracy = TP +TN \Y)
TP +TN +FP +FN
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Positive Negative

Positive True Positive (TP) | False Negative (FN)
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Iris 85.51 93.9 95 93.8 93.9 96
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