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LEV | LM | PTD | PBA,| CP | TO | CET | ADJI | SIZE| ES | TV N,
C, |0681|0954| 0954 | 0954 | 059 | 0.545 | 0.409 | 0.636 | 0.727 | 05 0'554 0.54
C, 1 | 075 | 075 1 05 | 025 | 05 | 05 | 025 | o | 025 0
C. | 02 | 02| 02| 08 | 02| 02| 04| 08 | 04 | 04| 02 0
c, | 06| o 0 1 06 | 0 1 | 02| 02|06 o 0
Cs |0666| 1 |0333| 05 | 05 |0333]|0333| 0666 | 0.166 O'ée O'§’3
AVE | 0629 | 0580 | 0547 | 0.850 | 0.478 | 0.365 | 0.528 | 0.560 | 0.348 | 033 | 0.26 0.175
3 5
WWAA Jlo algs w2 j0 asll o 000V Jguo
LEV | LM | PTD | PBA,| CP | TO | CET | ADJI | SIZE | ES | TV N,
0.72
C, | 0545|0818 0545 | 0454 | 0272 | 1 | 0.636 g 0.818
C, | 0555 0111 | 0777 | 0222 | 0.111 | 0.111 | 0.888 | 0.777 | 0.777 0'222 0.222
C, | 0333 0333 | 0666 | 1 0.666 | 0.333 | 0.666 | 1 0 0
C, | o5 | 075|075 | 1 1 |o0875| 075 | 0.875 | 0.125 | 0.75 | 025 0.375
Cs | 0363|0363 | 0454 | 0.727 | 0.454 | 0.545 | 0.545 | 0.9 | 0181 | 0454 | 0 0
AVE | 0459 | 0586 | 0520 | 0.834 | 0.644 | 0597 | 0.469 | 0.801 | 0.477 | 0.769 | 0.23 0.283
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o ,les 1.865 11 0.169
als 3.939 48 0.082 2.066 | 1.994
N Jlo
o ,les 2.018 11 0.183
alls 4.201 48 0.087 2.096 | 1.994
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%%, =0.048 | %,%,=0.048 | %3X; = 0.082 | X,%; = —0.221 | 5% =0.151 | X%, = 0.263
X, %3 =0.082 | %,-%;=0.033 | X;%,.0.033 Ry Ky =-0.27 Xs%, =0102 | R4, =0.215
%%y =0.221 | %,%, =027 | X, %;=-0.303 | X%z = —0.303 | Rs-X; =0.069 | X¢-%; =0.181
% %5 =0.151 | X,-%5=0.102 | X3%s=0.069 | X,Xs =0.372 | RsX,=0.372 | %,-X, =0.485
R, %6 =0.263 | X,-%s=0.215 | X3Xe =0.181 | X,-Xs =0.485 | XsXe =0.112 | %,-Xs =0.112
%%, =0101 | %,%,=052 | %X, =0.019 | X,%, =0.322 | X5, =0.05 | Xg-X, =-0.162
X, X =0.069 | X, =0.0203 | X;%g_-0.013 | X,Xg =0.290 | Xs5%g =-0.082 | %4-Xg =-0.194
;%9 =0.348 | %,X=0.232 | X3%o=0.198 | 4K, =0502 | X5 =0.129 | XX, =0.016
R, %10 =0.269 | Xp-Xy0 =0.247 | R3%;0=0.214 | %,-X;0 =0.517 | 5%y =0.144 | %¢-X; =0.032
;%1 =0.363 | X,%y; =0.315 | X3-%;,=0.281 | %,%;; =0.585 | Rs-Xy; =0.212 | Re-%;; =0.1
Ry Kpp =0.453 | X,Ryp =0.405 | R3X;,=0.371 | %, R;p =0.675 | Xs-Xyp = 0.302 | Xg-%;p =0.19
%, %, =-0.101 | X%, =0.069 | XX, =0.348 | X;oX; = 0.269 | %, %; =0.363 | %;,-%; =0.453
%, X, =-0.052 | XgX, =0.020 | Ro-X, =0.232 | R;0-X, =0.247 | %y;%, =0.315 | %;,-X, =0.405
%, X3 = —0.019 | Xg-X3 =-0.013 | Xg-X3 =0.198 | X,0-X3 =0.214 | X;;X3 =0.281 | %,,X3 =0.371
%,%, =-0.332 | XgX, =029 | Ro-X, =0.502 | R;0-X, =0.517 | %;;%, =0.585 | %;,-X, =0.675
%, X5 =-0.050 | Xg-Xs =-0.082 | Xg-Xs = 0.129 | R;0-Xs =0.144 | %y, X5 = 0212 | %;,-Xs =0.302
%, X =-0.162 | Xg-%e =-0.194 | Ro-Xs =0.016 | X;0-%s =0.032 | Ry X6 =01 | ;5% =0.19
%,Xg =-0.032 | Xg%, =-0.032 | %g-X, = 0.179 | R;0-X; =0.195 | %;;%, =0.262 | %;,-%, = 0.352
%, Ko =0.179 | RgRo =0211 | RXogXg =0.211 | Ryo-Xg =0.227 | %;;-Xg =0.294 | X, Xg =0.384
;%10 =0.195 | Xg-Rqo =0.227 | Ro-X10 = 0.015 | ;oK =-0.015 | Xy;-Xo =0.083 | X;p-Ko = 0.173
%, Ry; =0.262 | Rg-Xy; =0.294 | Xo-%y; =0.083 | Ryo-%y; =0.067 | Xyq Xy =-0.067 | %yp-%y0 =0.157
R, X1p =0.352 | Rg-Ryp =0.384 | Ko%Ky, =0.173 | Ryo-Kyp =0.157 | %yq-Kyp =0.09 | Xyp-%qq = 0.09
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%1%, =-0.126 | %, =0.126 | X3X; = 0.070 | X,-%; = —0.374 | %s-%; = 0.184 | X¢X, =-0137
%1-%3 =-0.070 | %, X3=0.056 | %3X,_-0056 | X,X,=-0.247 | XX, =0.058 | X¢-%, =-0.010
%%, =-0.374 | X,X, =0.247 | %,-X3=-0.304 | R,X;=0.304 | X5=X;=0.114 | XXz =-0.067
%, %5 =-0.184 | X, X5=-0058 | %3 Xs=-0.114 | X, Xs=0.189 | Xs-%, =-0.189 | XsX, =0.237
%y %e =-0.137 | X,-Xs=-0.010 | X3-Xs =-0.067 | R4-Xs =0.237 | XX, =0.047 | X¢-X5 =0.047
%%, =-0.009 | %,X,=0.117 | X3%, =0.06 | X,X, =0.365 | X5-%, =0.175 | Xe-X, =0.128
% Xg =-0.341 | X, Xg=0214 | %3 Xg--0271 | X, Xg=0033 | %s-Xg =-0.156 | X¢-Xg =-0.208
%y%o =-0.017 | %,-%o=0.108 | X3-%o=0.052 | R4Xo=0.356 | X5-Xo=0.166 | Xe-Xo =0.119
R%,-%y0 =-0.336 | RXyRyp =021 | X3-%;0=-0.266 | X,-%;p =0.037 | X5Kyo = 0.152 | g%y =-0.199
Ry-%pp =0.219 | XXy, =0.346 | X3-%;;=0.289 | X,Xy; =0.594 | Xs-Xy; =0.404 | Xg-%,; =0.357
%,-%;2 =0.176 | X%y, =0.303 | X3-%,,=0.246 | X,%;,; =0.551 | Xs-X;, =0.361 | %e-%;, =0.314
%, %, =-0.009 | Xg-X; =-0.341 | Rg-%; =0.017 | %,0-%, =0.336 | X;;-%; =0.219 | %;,%, = 0.176
%, X, =0.117 | RXgX, =-0.214 | X9X, =-0.108 | R;0-%, =021 | %y, X, =0.346 | X;,-X, =0.303
%,X3 =0.060 | g%z =-0.271 | Xg-Xz =-0.052 | R;0-X3 =0.266 | X;;-X3 = 0.289 | X;,-X; =0.246
R;%s =0.365 | Xg%, =0.033 | Rg-Xy =-0.356 | R19-X, =0.037 | %X, =0.594 | %;,-X, =0.551
%, X5 =0.175 | Xg-Xs =-0.156 | Xo-Xs =-0.166 | X;0-Xs =0.152 | X;; X5 = 0.404 | X;, X5 = 0.361
%,Xe =-0.128 | Xg-Xg =-0.204 | Xg-Xe = 0.119 | %;9-%s =0.199 | X;;-Xs =0.357 | %;,%, = 0.314
%,Xg =-0.332 | %g-X, =0.332 | Xg-X, = 0.008 | %;0-%, =0.327 | %;;-X, =0.229 | %;,-X, =0.186
%, %o =-0.008 | %g-Xo =0.323 | Ro-Xg =-0.323 | X;0-Xg =0.004 | %;;Xg = 0.561 | X;, Xg = 0.518
%, K10 =-0.327 | RgRyo = 0.004 | Xg-%;o =0.318 | RXy0-%o =0.318 | %;; Xy =0.237 | %;,-Xo =0.194
%, %11 =0.229 | Xg-Xqq =0.561 | Ro-Xy; =0.237 | Ryo-Xqq =0.556 | Ry; K1 =0.556 | Xy;-X1o =0.513
%, X1, =0.186 | XXy, =0.518 | Xg-Xyp = 0.194 | Xyo-%yp =0.513 | Ry; Ky, =0.043 | Xy,-Xy; =0.043
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Abstract

Stock market forecasting using data mining methods is one of the most important
topics in investment and financial market research. Many efforts have been made to
predict this market using traditional methods. However, due to the increasing
volume of information, these methods are not suitable for analyzing this amount of
information. Data mining is able to discover hidden patterns and predict future
trends in the stock market. The stock market can be considered a data mining
problem and clustering is one of the data mining methods that is a good strategy to
advance foresight and guidance of investors decisions. Stock liquidity means the
ability to buy and sell stocks in the shortest time and at the lowest cost. Therefore,
investors choose companies that have high liquidity. In this study, clustering of
companies active in the stock market according to liquidity indices based on the
relative matching coefficient has been done. For this purpose, 42 companies listed
on the stock exchange during the years 1397-1398 based on the index selected
liquidity options include turnover, proportional bid-ask spread, modified version of
the amihud illiquidity measure, financial leverage, company performance,
coefficient of elasticity of tradin, effective spread, turnover-adjusted number of zero
daily volumes, number of trades, transaction volum percentage of transaction
days,the size of the company was clustered based on the Complete-Linkage
Clustering algorithm and the similarity coefficient of relative matching. The results
of this study show that the indicators of number of trades and volume of trades can
be used to predict liquidity.

Keywords (5 to 7 keywords): Clustering, Similarity Coefficient, Liquidity, Tehran Stock
Exchange



Shahrood University of Technology
Faculty of Industrial Engineering and Management

M.Sc. Thesis in Industrial Management

Stock clustering according to liquidity indices
based on relative matching similarity coefficient

By:neginalsadat ahmadi

Supervisor:
Dr. reza sheikh

Advisor:
Dr. Majid Ameri

January 2021



