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Introduction

Clustering is a powerful tool for depicting and finding out the structure
of data, and it is also an unsupervised learning method that divides the data
set into clusters where the elements in each cluster have the maximum
similarity and the elements of the two clusters have the minimum
similarity. Clustering and outlier detection are interdependent processes.
The main goal in this article is to detect outliers to improve clustering.
Material and methods
In this paper, a new method for identifying outlier time series based on
GARCH model by exponential distance approach is presented in three
steps: first fuzzy and hard clustering methods are implemented on time
series, then the outlier time series are detected and removed from the
dataset. After removeing outlier time series, clustering algorithms are
applied for dataset again.
Results and discussion
The 30 stocks of the top active, lucrative and profitable stocks in the
Iranian stock market are used to evaluate the presented methods. By

computing the two Silhouette and Xe-Beni indexes, the accuracy of the



https://orcid.org/0009-0006-3421-798x
https://orcid.org/0000-0002-4927-1392
https://mmr.khu.ac.ir/article-1-3043-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

clustering methods are compared. The numerical results show that the
accuracy of presented method is improved.
Conclusion
The following conclusions were drawn from this research.
e  The paper Introduced a clustering method for financial data based
on unconditional volatility and time-varying volatility.
e Both fuzzy and hard clustering methods using Euclidean and
exponential distance have been implemented on the studied data.
e The clustering results indicated that after removing the outlier
time series, the values of the silhouette and Xe-Beni indices have

improved.
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