@J i Sy Ay3laBY) a glall Ades — oy 5 dmalr Al

EellaoY) dpanl OIS aliszaly L) 31,50 i & s & bV AL sl U gt
w22 OB o peate oy 3 1 ISTN !
https://political-encyclopedia.org/library/5951 :cqt Ly,

2026/04/21 06:43 +03  :313 z¥! 7y

o @)T QL&M el (\m\) J}.p)S\ &‘ uwaj\j J.'b-U\ R @JJJ PRI ,; EWENLY @;u & & ol a;jwrj\
e uwjj\ = ¢Encyclopedla Political - & ‘w,wr)\ J? uu,lMJ\ & e
info@political-encyclopedia.org

Pl V) o1y by 5 Je laiilse a Encyclopedia Political - 3 ol i g gl 20 LY RPN
https://political-encyclopedia.org/terms-of-use sl e 2o

MQ@aJ&JJ—MijUMJw‘}“f}M|M JﬁWbM@ydeHM&J;&J\
Lo Ul (s A oY) ¢ Lol dax ez y 1 Sl a8 Gaim by 5 b sts & ) 5 5o sl



https://journal.tishreen.edu.sy/index.php/econlaw/about
https://journal.tishreen.edu.sy/index.php/econlaw/about
https://political-encyclopedia.org/library/5951
mailto:info@political-encyclopedia.org
https://political-encyclopedia.org/terms-of-use
http://www.tcpdf.org

Tishreen University Journal for Research and Scientific Studies -Economic and Legal Sciences Series Vol. (45) No. (5) 2023

Prediction Of The Investment Decision In The Damascus Stock
Exchange Using Artificial Neural Networks

Dr .Yomen Mansour
Nagham Adnan Ibrahim™

(Received 10/8/2023. Accepted 20/9/2023)

0 ABSTRACT O

The Current Research Aims To Identify The Most Market Variables And The Best
Companies Able To Predict Using Artificial Neural Networks. The Research Sample
Consists Of All Listed Companies Whose Shares Were Traded From The Date Of January
1, 2015 Until December 31, 2022, Amounting To 23 Companies. Market (Return, Trading
Value, Trading Volume, Number Of Deals, Share Turnover Rate, Number Of Trading
Days, Price Index For Each Company, Total Risk, Market Value, Earnings Per Share), In
Addition To The Variable Number Of Investors, The Most Important Findings Of The
Research:

The Relative Importance Of Market Variables Varies In Their Ability To Predict The
Investment Decision, As They Came In The Following Order (Total Risks, Returns,
Number Of Transactions, Trading Volume, Expected Monthly Return, Market Value,
Trading Value, Share Turnover Rate, Index For Each Company, Earnings Per Share,
Number Of Trading Days).

The Relative Importance Of The Companies Listed On The Damascus Stock Exchange
Differs In Terms Of Their Ability To Predict The Investment Decision According To
Market Variables, Where The Best Performance Was For Al-Ahlia Company For The
Manufacture Of Vegetable Oils And The Worst Performance For The Syrian National
Insurance Company In Terms Of The Possibility Of Relying On Its Data To Predict The
Investment Decision.
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(SR ) &al) Aiye (3) 8 Jgan
Case Processing Summary

N Percent
Sample Training 1536 69.6 %
Testing 670 30.4%
Valid 2206 100.0 %
Excluded 2
Total 2208

Spss26 zalin Glajie e sl Y Bald) dhae) : jaadl -

3 gail) ila gles
Sial) Lppanl) AN g igai claglaa(4)ad; Jga
Network Information
1 i gal
2 Jgail) dasd
3 Jolll ana
4 Glidall s
Cibigd Jaza
5 e
6 Jolll alyf 2ae
Covariates J pdsall
Input Layer ! A5y
ofel) adlal)
8 I8! gisial
Ayl
9 VI ERVAEWN |
10 A8 puad) dadl)
11 el dayy
Number of Units* 11
Rescaling Method for Covariates Stand(;lrdize
Number of Hidden Layers 1
Hidden Number of Units1 jn Hidden Layer 17
e Activation Function Hg):;:l(:tlic
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Dependent 1 4 )
Variables 2 (i aiiesal) 23
Number of Units 24
Output Rescaling Method for Scale Standardize
Layer Dependents d
Activation Function Identity
Error Function S
Squares

a. Excluding the bias unit
Spss26 gl clajia o slieYl Lald) slae) : jraal)

lisalsall daa (o S 3 2y Gl A8 Jgn leslae ASEN Glaslae Jsin e

A<l CRAKS Lgaladid 5 (covariates) Saius B 11 e gsind (Input Layer): Jasy) 45k, -
2 cagad) Ghed Jara clibiall dae (Jglall aaa o Johuill Aad daladl) Xlgall ) cpanalls ) paiall 02a L Auanll
() Fmgyg A gusd) Aol AN Ll (S5 (S gl gyt Nlall AS5E JSI ) (Jglaill U
sda Bang 17 o (ggindy chpanll AN 8 3aa)y duida A0k 2a g (Hidden Layer(s)): duide dda —
adinal) ol pprially i) o yiiall G saaal) DLl (DAL 5 ae L 4al) 45,k

sy 45,80 Lag (dependent variables) adisa yie 2 e (g3 (Output Layer): zhay) dada -
-Aad gial) silial) ad gl ASdall oda 8 Basg 24 aladtial a3 . g yaTisal)

'Identity" Jaaill 24 o5 48a)) Askall 4 "Hyperbolic tangent’ Judll ddda g aladin) &5 :Jemdil) gy -
gAYl dsh

i gl alls dledll ail) (55l (el "Sum of Squares’ Uadl) daday aladind & :ladl) da

Sadiaall < paially sl il (Standardized) (gl maaill aladin &5 asanl) 28l —

nanll AGA) 3 ga Ay

Lanl) A8 7 3gad claagy cilinha (1)ad) Joil)

Spss26 gualixn clajia o alaieyl Lald) das) : juaall

b VL) Y el el Ay anly Cajan lly chgnanll AN 3 sas Ay o (1) 48y JSED (e aadls
Ak G JSEN Gy s By L0 lils o g zhaY) dade ) JaaY) dide (e oLOU 3050 A4S
sany JS dad o)l ALE e Claagy die (e duddall dABdall o6SE, cdlied) chuid) Ge sSE Jaay)
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O JSal (e Jaadl el il e z)AY) dida giad LS Al i) <V e 0S5 Lt
¢l B e Jay 3y osllly Aal) 1) W) clynad) (e 800 88 e J5 dialall Jagladl)
o o333 (Saal) (ga gdlly A0 ama g i) Jia Jadd) (e saly) G G ekl a0 e day gale s
sy il dabine Clineaty @il o @lsadl of Badh dliiad) il duad) el Jpa Da
Sl dallae o Jaxt illy Lial) Aadall samg 11 8 L300 13 21y 2ty cdabiaal) SN Ty paindl)

(Rhall asag pre — guil) 8 A8kl al) i ) Lkl Ayl il padlasuly (Overfitting) culibyll
s> LlaY) o Lol il zisall 3 oad¥l Jsa closbee Jsaall cn iz dsall Lyl 348l ok

LlS 8 golenay) P sl sl e dyasl) AS) aladiuly acaall z3sall 5508 a0 J3ls

g asalll Ale LAl :(5)ad) Jsan
Model Summary

Training Sum of Squares Error 967.600
Average Overall Relative Error .644
Percent Incorrect Predictions 4 i) 68.9 %

for Categorical Dependents

Relative Error for Scale Craianal) 23 410
Dependents
Stopping Rule Used 1 consecutive

step(s) with no
decrease in error®

Training Time 0:00:01.51
Testing Sum of Squares Error 461.436
Average Overall Relative Error .631
Percent Incorrect Predictions EERA 69.9 %

for Categorical Dependents

Relative Error for Scale O ainal) 338 413
Dependents
a. Error computations are based on the testing sample.

Spss26 gl clajia o slieyl Lald) slae) : jradl

(Training): il —1
il Al 4 ozisall Jleay) Uadll do8 (Sum of Squares Error): Uadll cileyye g e
967.600
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& zasaill langial alall ol Uasll (Average Overall Relative Error): lausiall alall wl) Uadli-
Adedll asll o z3saill ol i 530 (Y i Lae <0.644 5 il Alee

(Percent Incorrect Predictions for Categorical 45l cpsiall kAl clgill 4w
JS Lo 235l o iy Lae «%68.9 (& "elll' gyl pundl Akl @il dusDependents) :

YW e %311 s A msaa

2e" say (Relative Error for Scale Dependents): (ulidll e sadiaall cilyuaiall sl Uaali-

il 12g] Al o8l (a gz 3aill o o (520 ) s Lan <0.410 "Gyl

el @an Qlln ) el sacld aladiul 5 (Stopping Rule Used): dexiiial) cadgll saclé-
capl Aglee b A0 Basly Bskad sl il

Al 1.45 yull Lle @ jain) (Training Time): i) < -

(Testing): jLaayl -2

Y Al 8 zisall Jlay) Wadll de8 (Sum of Squares Error): Uaill cilagye gsens

.461.436

& zisaill laugial alall ol Uasll (Average Overall Relative Error): lausiall alal) ) Ul

MY e 8 Al 8 (e g 3sadl o B 520 ) s Lea <0.631 s LY Lkee

(Percent Incorrect Predictions for Categorical Al cfjaiall kAl byl das-
IS Lo zhsall of iy Las %69.9 & "Sal gl il Ailla) sl dusDependents)

DAY Alee & VW e %30.1 s A s

2c" g4y (Relative Error for Scale Dependents): uliall e 3adiaall cilypaiall il Uasl-

il 13g] il o8] (a g 3sal of B (530 ) s Las <0.413 5a "yl

Aladl) gl ae Aguasll ASWE) zise aladiuly g Lol adll B s muagd :Visualization s

1

.

Spss26 gualin clada o slieYl Lald) slae) : jraal)

ANV il i) cililad) Gilia 350 a8 LA 1(2) JSd

Frdeed Vilue
ﬁ—
]
. |
} .5
F‘I‘
JI‘I‘

RS TR

Sle ol zasailly Abedl Al € S8 Aylie z ol Aladiuly Lo sl @ ) L&) G I J<a g
AU SN (e aniy sl iy s g oz dpail & Cibsil) gan panash
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ANV il g igall) Blgy LATH : (3) JS&

Spss26 gualin clajia o kel Lald) slas) @ juadl)

OSly A8, JS) dwlly (ppatiasall Gy ol gl) CBEAY) sy lldg 5l Bl als (e dgas JSA (e JaaDl
A(0) s> i pdll o3 leH

oS ol canlatinly sl oSy zasaill O and Al bl Gy gl 8 Akl cyiall Gyl 4paaY)
Gllyg L ayshi Jla b A58 JS0 golamay] Qhall 3as b ) Gaad) Clpbine aiaad 8 ) il ddjes
t G Jsanll Leaia gy lly Alinal) il yuiiall Zynl) Araa) DA (g

il b Aliieaal) cfpiiall Al 4paa¥): (6) a8 Jsaa

Independent Variable Importance

Importance Normalized

Importance
Aifgal) 190 97.5%
Jolaal) dad .064 32.6%
Jolail) aas .102 52.1%
Glidall s 142 72.9%
aged) (gd Jara .069 35.2%
Jolal) b axe 022 11.2%
A J< digall .050 25.4%
i 4‘::“ s 066 33.5%
ASY) alaalf 195 100.0%
48 guud) dagdl) .064 32.9%
agd) Aay) .036 18.7%

Spss26 gualin clajia o alieYl Lald) slae) : jradl

legalss Al A< laladl of ) elly 55y %100.0 Aty Gpaal 5SSV piall 1 ey 2080 Hhaladli-]
dai o oS dipldinl) bl Sl sl e S Ll g Al BHOU0 Bhey Geu B @lS,
A gl lpally A g0l AlSaY g galaiBY s i) LY Jie delse 2SN halad)
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bl 3as) b Gla Sle iini5.%97.5 4l sas ge dyanl Loty gl Apall 3 Sl tidadl) 201eal-2
cdad] A latn) Slse Gl dadl) culy ¢ lef sl culs LS a4 L)

&5 Al clisal) sae of ) Gl 5uiy  %72.9 4l sasse Al Ay BN A5 8 sl clisal) sae-3
Aplain) bl sl sl o S 50 A Bl 30 Bdey G

Gsm b Uil ana of U e@lld iy (%5201 s san s dpanl Aty Al Al 3 b gl aaa—d
sl ey of Jlaill aasd oSy Aglanny) cblall dash sall e € 5ak 4l Ll 300 B
il Aplain) Gilgasilly Gandl & U gudls agad)

O Gl 5a8y .%33.5 1o ange Apanl Aty Ausaldll Ayl 8 S 18 S i) gyedl) Slad-5
Slo gy el G il elafy 38 uSay o oSy LAl bl el sl e bale il 4
JialXie Xl (Gaa

b Dl Al dadll (a3 %32.9 Als asge dpaal Ay duolud) Agpal & Sl A dedl-6
CGhlE e Aol dadll 5 o) (Sar oalaBY) Lpanas lgiadl Gendl o L G (BEed Gsm
ol Cilgasis Leiiay)

Gsm o Dol Aad o ) Gl 0 .%32.6 &l sasse dpeal Loy Al A5yl 3 Sl Aag=T
g ldnay) call Masl sl e Bagale pal L Al Gl U (Gden

Obsd Jaee of ) Gl 5ty .%35.2 s sasse dpeal Lowsy Al A5yl 8 b tagad) sy Jaee8
s Jame ey o oSy ApLn) Al dasl sl o 58 4l 20l 300 By Gsw b ped
LGl & Jslall Jalig aend) o callall 558 agul

IS pasd) of ) elly iy %25.4 4o sasse dpaal Ay Aenldl) Aoyl 4 Sh AGE U L0549
sl ey o (S Al bl S gl e Jasale a4l Rl 35U B (e A
Jdealad (el Culgasis Ayl il yal oo 48,8 UK

G opell dmyy o ) el i L% 18.7 io sanse dpeal dawy 58kl Agpall 3 Sh el dayy-10
HI sl Ly oS o oS Aplaa) chlEll Sl sl e il W Al GO Bhey Gsm
Ciinnal) Ciag Aaltis Ll s e @lS,l)

A aae o U elly sy % 11,2 als sange dpaal Bowy sydie Apalall Ayl 3 Sl idshall AU aae—11
ae ey of Say Agldnny) ablall Mash sall e agame 86 Al G 3h A0 Bhe Gaw b Jshal
Badae dyie) Dl A Gl Laliig Jglaill aydll g gl L

O Cum A G (Baes o el Taradill Aad 31 7 3saill (6 oF Sl (pe Ailudl Linslial e
B oo Bl GHA Bhad o (b Apleiia) ChLE AL sl st B sela o 0Se aalaiil
Aglénay) alhal Je hab 5 clid) slelye

(Receiver Operating Characteristic) Laial gag Jiivall dobleal) Lpalally Jicks :(ROC) Jiaia
(binary AUl Coaill 7z 3sai ool apil sl 138 aadind Aguasl) A 23 sal dalgll cilajiall aal ag
ROC Asie 58 o oluy ol Jia) a8 ) bl caiaty =354l o680 Cus cclassification)
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DDA 2 maat iy mdgalll 8 (threshold) )dl aa dasal ddline culas Jidh Al sl (e de gena (1
Gl Wl iy LAl aa s die o ((abaolS ol Jlaia) Jie) z3salll oo jabaall malill ded e sl
.(( Gongalves et al., 2014 35l & (Specificity) sl Y anag (Sensitivity) i<l <Y ane o
sle (Specificity) Uasll Jasas ol jsaall e (Sensitivity) <aiSll Jaes au) oy « ROC jiaie b
.AAMJ\JEA;A&:U:.sj\dm}qﬁﬂ\dmw@ﬂ&@'bﬁd&é@ﬂ\&&ﬁs&‘gqﬂ\ saall
el Geld iy ol zasadl) elal IS LIS ¢ bl anll e Ayshell (gl BBl e iaiall gyl LS
iad  AUC Area Under the Curveialua cipiy (ROC sl ¢l dshic dalue ddauls z sl
ROC e e.:';ﬁu; ‘gﬂiﬂ\ s._'q:x.'xmﬂ\ ‘53 C.J}uﬂ &\SA ;\j ‘5.\:;.1 1 Z\.A;é 0SS dus 1 9 0 u,).acj\j.'ﬁAUC
33 et AUCLGS . Juad) zasalll Jlodly A8 I Sl Canatl) ol el 45)a) AUC dalises
g zagaill Jmdl el Jo el 1 (e 4y dedll il WSy Allilly duagal) (i) o el e z sl
Al i) e Jaand 73 gail) Cilajal

Bl e 5,08 duasd (7)ad) Js2a

Area Under the Curve

Area

) 904

Y plaisy) ey .906

gam dly 934

agally Ay g iy .850

Sagailly Bpladll gl Cpuaal) .795

) Agal) Ay g iy .943

Casln iy .881

\ A .944

3 S el 872

2 Ay 4y g iy .826

3 A dy .833

¢ i d 877

aldd) el 902

Ag ) dly 914

el Bascial) AS ) .903

Calill At gal) 4y gl .840

Comalill Al gl Ay guad) A0 .749

(B aalill Adhel) 48,4 812

Oalill (550 g .952
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Cymalill Ay o&1) AL ) gudl) A8y .879
JAil AaY) AS .920

Oy il fastal) ds ganall
Grgeidlly
ALl g3l ds lial taY) A<y .962
Spss26 gl Glajia o slieYl Lald) slae) : jraal)

920

A B By Gam b gAY ASHE e ilidi ROC Linie iad A dabiae o Jpall (e oy
il el ) s eV Al 08 G A0 JS S Caguaill 2 3gai ol Jias AUC G

1Asiaall AUC Zad s 13N anip b Lagd

sl il «0.944 jkd ey Ly 0.952 Cpalill 3hal gas 4855 ¢0.962450al) gyl delial Y1 A8,
€0.920 Gasuilly (Slely il sasiall desanally Jill LY A8 €0.934 san iy <0.943 LY
Ol 3aniall 35,80 0,902 ALal iy <0.904 oyad) il <0.906 JaY) Sl by <0.914 4S54 ey
Sy (0.8720Y) @by <0.877 iz <0.879 pelill Ay <N Ay gnd) 4S,30160.881 (wshu ¢l <0.903
3,8 <0.826 zadalls dyysm ey 0.833 5yl @iy 0.840 pualill A0sal) 3y)5ull <0.850 yagalls Ay s
10749 el Lasl) 400l 385205 <0.795 Jysailly sylaill oall Capemall Dual 500,812 ol pualill 41ial)
038 il Cam ¢ ppalill A gl) ) guad) ASHEN 6ol 6 gy g3l Aelial AdaY) 350 IS ol bl o
L) el 3 Ll sl SN el s oy paliiasall al

Sty

Spss26 gulin clada o slieYh Lald) slae) : jraal)

i s e )0l 058 dlle AUC o8 e 30) Syl of (7) ady saalls (4) &) caiall (e Jaadls
Culal) ey ¢ Aady dpliind Olaag aniiy o) Gy el e 5yl lgal (S Cua 48y ST 4L
Lisra el S Gum Lt AUC o @it Al ) e slaeY) i his ST o€ of cmy AT
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8L g i)

) A il (385 ciela Cua (glenal) DAL gl o L 8 Gpd) el Al dpaay) Cilias-
Jae oJslail) e (Aol Lagll cpigiall gyeil) lall (Jolsil aan ccliball aae (el K llad)
() a4l dae cagndl dumy ¢ 3855 U0 sl cagadl ol

DLl sl e lghd Cun e Al GHOU Bhed Gow (b dasad) GlGHAD dudll L) calias
G Ay sl delial AdaY) ASAl) A Q) 3y Cels Cum Goudl i Ty g L)
¢ PleYls il astial) A, Jall Y] ASEN ¢ pan iy ¢ LY dsal) il ¢ Ol el gl opalil
A KU ASpalle sl by ¢ Gualill Sasiall AS5a0 calal) el ¢ ol il ¢ a1 GLaiy) ey ¢3S0 ey
¢ glally Appe ol ¢ @A el ¢ Bl ATl A8 ¢ agally s v (oY) el ¢ i ¢ cpalil
il gl g1 2y gl AS5llg ¢ Jysailly Bylaill Jgall Cpucaall Dpal 5 ¢ ppalill Alanl) 4,50

aleie ) Al Cun e Gualill duida gl Ay sudl ASHEN 1ol ¢ pudy g3l delial AdaY) AS,AN pla] Jeadl —
sl ) Al sall by e

tGlbuagill g clalitiuy)

Masl 8 sac lusall AL (3h00 Biied (Bsm & e lilaial) Apnand) S0l 23l GBakaly LYl 85 puam
Aeal) Jeagill 5l estial) A8l s g leiay) )58l

ST il S e Jadil Ao sl dpasll Sl Jlae b luball g i

Jolall aang ccilibiall axe cxilgal) AU jlaliall deal 3T ALl GO Bied B A i) e
Dl clysndl ST g€ gl hal slas) Jé

seliyy Glall s aed lae Gfinlilly Gpaiioall Anlai@) cfpinall e Aaally 28800 Cilagleall g
L) oyl A 8 il

1A ital) Gygad)

& ey DLl 5y (Bded (g B LY il o bially $ala®Y) cpia) b A
Ll ) 483 (el Ayl IS platinly sl 2 M

sl zila 4 lghsaiy A3llA Y1 LelaaY) il 5ol el dudill Jelsall 8l 2
eisall sl agh el Ayuanll AN Llasiuly

o eabla Lae @ldin¥) LAL gl (AT Adle Gloul o Uiny 3 Lexdinal) ciliagially @il Gubie
Jlaall 13a 5 Cndl Blai asgig il apand
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