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Clustering is one of the basic techniques in data
mining and machine learning, which is used to divide a set of data into homogeneous
subsets. There are different methods for clustering, each of which has its own
strengths and weaknesses. One of the main challenges in clustering is finding the
optimal number of clusters and optimal allocation of data to these clusters. Genetic
algorithm, as an optimization method based on natural evolution, has a high ability to
solve complex problems and search for large solution spaces and can be used as an
effective tool in clustering. The purpose of this article is to investigate the efficiency
and accuracy of genetic algorithm in data classification and compare it with traditional
clustering methods for classification. In order to evaluate the performance of this
algorithm, several insurance data sets are used and the obtained results are analyzed
with different criteria such as accuracy. Also, different parameters of the genetic
algorithm are examined and their effects on the final performance of the algorithm
are studied in order to determine the most optimal settings for data classification.

In this research, to form chromosomes, at first, the number of clusters
was determined. Considering that each cluster center had as many features as the
number of features in the data set, the length of each chromosome was determined
by multiplying the number of clusters by the number of features. New and diverse
methods were used for Crossover, Mutation and Survival processes. Also, the
evaluation criterion similar to the K-means algorithm was chosen to optimize the
clustering performance. This innovative approach led to improving the accuracy and
efficiency of the classification process.

By applying the method described in this article to three insurance data sets
for fraud detection, we have interesting results with 12% improvement in F1 and 10%
increase in accuracy in the first data set, 1% improvement in F1 and 1% improvement
in accuracy in the first data set. Second and finally, 1% improvement in F1 and 2%
improvement in the accuracy of the third data set compared to the K-means method
and other methods have been achieved. Due to the 2-mode data in this data set, the
problem is solved for two clusters using the algorithm and the best label for each
cluster is selected according to the real labels of the data and the result is presented
as the results of classification problems. Additionally, significant improvements in
metrics such as ARI and other clustering evaluation criteria have been achieved, and
remarkable progress has been made compared to the standard genetic algorithm.
Genetic Algorithm is able to solve complex problems without definite
solution and can perform better in data clustering than traditional methods such
as K-means. By combining probabilities and randomness, this approach provides
the possibility to examine more points as cluster centers and improve clustering
performance. The results show that this method works better than the famous
methods in some cases and provides a suitable structure for data clustering.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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points are normal samples): (a) Auto Insurance dataset; (b) Car Insurance dataset; (c) Vehicle Insurance dataset
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Table 1. Information of the three datasets used

e eladiens e lediess
HEE S i e ey Wgel 0315 acgorme
. Positive Negative
Description Feature Sample Dataset
samples samples
ol ooy Condg g ool dls o )b Jolis 39 247 753 1000 Auto insurance
GSol> g 59 SlS i o6 e Slasin Jols
G e T > 27 2746 7556 10302 Carinsurance
el Slaseie 5 ool ilo aiile ola S5y Jolis -
g ool Eloe e aloTien Jo 32 923 14497 15420 Vehicle
ol insurance

WY



oAl Jlae obj) olel (slaslare 5l ooliwl b oaisadlyl g, o Slas ¥ Jgo
Table 2. The performance of the proposed method is evaluated using statistical metrics for clustering problems.
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Table3. The results of applying various clustering methods, in comparison with the proposed method, with a focus on posi-
tively labeled data.
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Figure 3. Convergence diagram of the presented method based on the ratio of the generation to the best fitness score: (a)
Auto Insurance dataset; (b) Car Insurance dataset; (c) Vehicle Insurance dataset
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Figure 4. The impact of changing the parameters of the proposed method on the model’s performance on Auto Insurance data-
set; (a) Based on Count of generation; (b) Population size; (c) Mutation rate.
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