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Abstract

Purpose: Clustering algorithms are useful tools for understanding data structure and classifying them into different data
sets. Due to the importance of using these algorithms in analyzing financial market data that have a high volume and
scope, this study in order to select the best clustering algorithm for clustering companies listed on the Tehran Stock
Exchange in the field of finance from It has used different clustering algorithms and evaluated the validity of these
algorithms and selected the best algorithm.

Methodology: This research is applied in terms of purpose and descriptive in terms of implementation method and is
of quantitative type (mathematical modeling). The statistical population of the research includes 403 companies listed on
the Tehran Stock Exchange in 2019, whose performance has been evaluated based on four financial criteria.

Findings: After clustering the surveyed companies by five clustering algorithms, namely K-means, EM, COBWEB,
density-based algorithm and ward method, seven indicators RS, DB, Dun, SD, Purity, Entropy and Time were used to
evaluate the algorithms. Finally, the total performance of the algorithms was analyzed based on TOPSIS, VICOR and
DEA methods. Based on the results, K-means has a better performance in clustering based on the financial data sets.

Originality/Value: Since no clustering algorithm can have the best petformance in all measurements for each data set,
this study uses a combination of multiple criteria to analyze data clustering algorithms related to the field of financial
performance appraisal. Companies have provided suggestions and the results of this study have been used effectively for
investors in the field of finance, which leads to the optimal choice of investment portfolio.
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2 Velocity ¢ Data Envelopment Analysis (DEA)
3 Variety
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Figure 1- Criteria for evaluating the validity of clustering [22].
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Figure 2- Evaluation process of clustering algorithms.
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Table 3- Ranking of evaluation criteria by Soara method.
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Table 3- Continued.

S 09 Mol gy cepelg =S+l Sjcuye sle
0.0064 0.014 1.501 0.501 S-Dlow
0.0043 0.009 1.491 0.491 g
0.0030 0.006 0.441 0.446 00 3¥o i o, Lol
0.0022 0.005 1.375 0.375  SudsS (Shod uyo
0.0016 0.003 1.366 0.366 ~l,
0.0012 0.003 1.339 0.339 3,51 o

oy 0.0009 0.002 1.304 0.304 &g S bl o, LT
0.0007 0.002 1.259 0.259 5l S 58 asLo

e 30l bg 8 a1 ¢l iy (S e el s o=l (510 1y Laosls a8 ol Lol =10 31 (S Laesls (5 Lusos el
23 085 Sl Bl s SLEDBI ST s el JolS Sledb] oS paeS 5 dnepllss Lol (g S 505 s 3l e3liial b V=Y
(s DLl bl s il danles (VV) iyl 5 (V) adasl) 5l olinad b i (SLa itie s el Sl 3,95 555 50 QA Sl
w258 gy Ol st gm0 2l pskitenr (Rass cpl 53 3ls 3pms Laesls (duadigS (sln g3 dxte s,
(Bl (ghuadgs Laosls 5 eslizad 5l ﬁ)ﬂuwj&f s s COBWEB (ol sl e S 1o K-MeaNS (g

FE PRVPV R 75 PRESIT Lav.g)jﬁl NS Lo odla S L5 55 (glaadiss sl b

(Geadng (g b 3l ool b oadigs slasi -F Jgur
Table 4- Number of clusters using each clustering method.
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Table 6- Matrix of results of performance evaluation criteria of clustering algorithms.
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Figure 4- Profile coefficient diagram.
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Table 5- Average profile coefficients.
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Table 7- Ranking results of clustering algorithms by MCDM methods.
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