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oABSTRACT o

This study aims to evaluate and classify the performance of companies listed
on the Damascus Securities Exchange by integrating two complementary
approaches: hierarchical cluster analysis as an unsupervised method to uncover latent
performance structures, and a radial basis function neural network (NN-RBF) as a
supervised method for performance prediction and generalization assessment. The
analysis relies on market and financial indicators capturing trading dynamics,
investor attention, and profitability, including returns, number of transactions, stock
turnover ratio, number of trading days, number of investors, and earnings per share,
with standardized inputs to ensure measurement comparability. The clustering results
identify four performance categories—low, moderate, good, and excellent—while
silhouette coefficient (which is considered efficient tool to identify optimal number
of groups) indicates stronger cohesion for the middle categories and greater overlap
at the extremes, reflecting structural heterogeneity in market behavior. For the
predictive stage, the model yields stable performance, as indicated by closely aligned
error rates across training and testing. Multi-class ROC analysis further confirms
strong discriminatory power, particularly for the excellent and low performance
classes. Variable-importance findings reveal that the number of investors, followed
by the number of transactions, exerts the greatest influence on performance
classification, underscoring the economic role of market depth and liquidity in
improving firms’ positioning into higher performance categories.

Keywords: Companies Performance, Hierarchical Cluster Analysis, Neural Network
RBF, ROC Curve.
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Silhouette Statistics
Cluster Statistics _ _
Case Count Mean Minimum Maximum
addia 1162.000 -0.554 -0.882 -0.401
Uitina 375.000 0.841 0.593 0.883
s 191.000 0.846 0.730 0.889
lias 480.000 -0.354 -0.619 -0.019
Total 2208.000 -0.153 -0.882 0.889
Dissimilarity measure = Minkowski(2.0)
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Mean Silhouette by Cluster

Dissimilarity measure = Minkowski(2.0)

SPSS29 maliy Ao alaie Yl Ealll slac) @ juadl)
I asell paeatll g (Y JSal) Jul) Il W
) gagiial) Jalatl) ce AUl A oY) Gl s @A daid) GLS g Y Jead

100
80

60 rE
40
20
0

=
(=)
IRE1#

1T =T
g

I e
IR

e

IR0 R

ot

ot fuv?v(
|Pr=Te o F Rl

LS N I ]
oo ooo
(e
worerr <o [
s

sl vad it

SPSS29 zalin e slae YL Gaaldl slae) ¢ jaad)
N OSAN G e LSy elal @l )l ) @IS 028 cajel) pneatl o kel JSAN (e Jaadls
sl = Ll — gl delial Adal) — alal) — A ey i daaly desana s3] il elY) A% <
Loyl ulay dabiiall A8gnll Agadly Sl LI e miie 5 o (Sa pasdi sy el
Cileganall Cifly deganall 038 (r deadl) dapa pdii pailiad A (JaY) Bral Cilovall uulual) (alissly
pn Ay Alls Sy Lo Aliially sagally Lygmss sy cal) (53 Jinall olY) 23 el Jadl b AL

19



AL 3o (3des o (b A prall SGHED elof o i

e iy il gie Agag donay Jati Lo Wlley cdadll 2 ) JUdU 481S 568 (050 Alsite g
QB axsd e el ) el Le o Jal BaY Yy asailly Jsal) sylanll amid aall elY) 48 L denls
G bl oY) AB Sms  hed) e A3lie A sty bl @lal Ly i1 Ll
o psky I el ga iy Jasi sy (gl delial diallg Al HLally s Sy sl
sl Galsell Lalia 5 Cojladll b lalaa) LS das )l Jagia o) il o L)) ol Algad) Chaia
sadieall Cilydgall elimd Jals Juad) S e slaa¥) ) Clangl) 03 pdyy L cdpelial) clSal)
el b

:NN-RBF aladiuly il ¥-o

:NN-RBF 73503 8 diall asisig V) dalles (adle (¥) dsaall Gy

RBF dsuanl) A4 gisal (b JLidly cud oY) ddsd) asis Vel dalles aile o(¥) Joaad)

Case Processing Summary
N Percent
Training 1538 69.7%
Sample
Testing 670 30.3%
Valid 2208 100.0%
Excluded 0
Total 2208
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Network Information
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Rescaling Method for Covariates Standardized
. Number of Units 13
Hidden Layer — -
Activation Function Softmax
Dependent Variables 1 sy
Output Layer Number of Units 4
Activation Function Identity
Error Function Sum of Squares
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Model Summary
Sum of Squares Error 242.138
Training Percent Incorrect Predictions 22.0%
Training Time 0:00:00.22
Sum of Squares Error 113.171°
Testing Percent Incorrect Predictions 22.8%
Dependent Variable: ¢1a¥!
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Area Under the Curve
Area
Lmddia 931
JXina .788
SN
s .870
Hlias .985
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Dependent Varlabla:

SPSS29 galin Ao alaieYl &aldl slae) @ jaal)
taniy ol puaiall Luedll L) cusas Ll 33

22



Tartous University Journal Eco. & Leg. Sciences Series ¥« ¥4 (¥) sl (1 +) alaal) duigillly Lulai@y) ashall @ ushjh deala dlaa
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Independent Variable Importance
Normalized
Importance

Importance
Xilgall 152 56.1%
Glabal) 2 182 67.4%
pndl ey Jaza 139 51.4%
Jshall b axe .130 48.0%
Crpaianall 22c 270 100.0%
el s 127 46.8%
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