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Abstract

The research aimed to test the role of using data mining methods in
enhancing the effectiveness of detecting fraud in financial statements in the
Syrian business environment, by applying it to the industrial and agricultural
companies listed on the Damascus Securities Exchange, which are (3) listed
companies for nine financial periods; From (2012) to (2020) with a total
number of (27) observations. To reach the aim of the research, the Beneish
M Score model was applied as a traditional method for detecting fraud and
classifying the companies under study into fraudulent companies (containing
fraud) and non-fraudulent companies (containing fraud). Then, the results
were compared with the result of applying data mining method using the
Particle Swarm Optimization (PSO) Algorithm supported by the Support

Vector machines (SVM) algorithm.The research found a set of results, The

most important of them are: There is a difference in the results between the
auditor's use of traditional auditing methods in detecting fraud and his use of
data mining methods with a difference of (83.33%) in the light of the study
sample. The research also showed the superiority of data mining methods

(Particle Swarm Optimization (PSO) Algorithm with the Support Vector
machines (SVM) algorithm) in predicting management fraud over traditional

statistical models that are used to predict fraud cases.

Keywords: Data Mining, Particle Swarm Algorithm, Fraud Detection,
Beneish M Score Model.
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Ahs¥l A Gihaly A6) leals 05 dapadl @S Y ((Aaad) s Gl Gs) daadl 5Kl Sl
Giad Gom b gD @AY CIGA Jag Y dala 05S 38 duald Lag by ciblie) (385 Ll sy bl Glous
) demsdl) s ) lll T B8y Adlaan s Lae Al 3500

21 -9



By -a - ggena .ol g Jisa B (e L) Lo ld jujad b cilibull B ol ullad aladia) g0

Glied Gse b Ayl Lehylls e liall SN aaan (o il (Ml SOl adinall Gandl 138 8 Gl aadnals
(27) aa) 2303 (2020) dle ng (2012) ple (e chlle i pudl @lldy 'lS)s (3) Waase alldly AL 3150
(Training data) abelly capsl) Alaye 8 dessienal) ) oY) de ganall JicE (0o gane ) adinall a5 g .58 Lk
il & s Al desenall Ll L(2018)5 (2012) ale o Btieall Bl & clld) B cuanll A sl
+(2020) 5 (2019) (ol oo Biaal Bl (& Ll & aiil) L) ylead (Test data) LasY) dlaje 8 deriicad)
ralibud) s jalas -GG

Lo lall cIEN Ll a3l s3))sl ilastedd) DA (e il urial) Guldl LU Slilall e Jsaaally caaldl o6
adie) gl by e Jgeanll Jasns (A clgd daciall cilaliaty) ler Ghally Ll 315 (3ed (Bgmn ( dayaall syl
L Ghs (3ded Gam plign bl aaine po Al Clasbeall g igs A 5 A Gy W) adlsal) o ualil
0o Ll ilgal) Cagial ale by Caaldl A8 G5 L (Www.scfms.sy) Al 3lsals (3hsY) dia adses (WWW.dSE.OV.SY)
i) el Gull L) cihigall sl (abel aais La Lgbles Juaidiy gy Julas

el Gall cilghd ~la))

Pl Lie QlGAl el Ciiaill flas) ¢ igal pladial =1

Lel)3llg doeliual) SHA (Training sample) cupll Al ALl il Snsal) Caieaill Slas) z3gad aladialy s Calll L8
oiall 5l b legud 23l T e 4350 Beneish M-score z3sai canll) sl Cum bl (30 (3dia> Gser (8 dayral
AGA 5y U8 e Y ol ddae slaall Al L6l il 13 Led CaliSY Alle s b aaiiy ol z3sa 85 ¢(fraud)
g o oon B Al Sl 8 el Glas) e S 4y Altman Z-score zise ae 4l say -85 Jas
«(Mollah et al., 2020) 4y ¢l e 2l ade ol L 130y AN Ml jeady gl e Sy Altman Z-score
.(Repousis, 2016) 4uns «(MacCarthy, 2017) 4wy

(index) wdse Jis Clpaie &uld ariiey Beneish M Score zises ol 5LaY) 8 cilahall o2 il (Al dga e
s e Al @l LSt Lavie Dl Ll A oDl eV Las) o5 Cun Al Ll B Gial) e
Gillung ccjlaall clblaag (cllaaial) 53b)s cCilasall satg cJsal) sde (alidily ()l Gialag ¢sDlaall il
Alsall Caviai aaaty (M-score) 4slgll daiill Claa & (g csas o Hdge IS A5l zisall 138 mageg - (gl
(A Aspall #3sall 130 2305 WY Bl ie (gean Ll e L)

M-score=-4.84+0.92DSR1+0.528 GM1+0.404AQ1+0.892SGI1+0.115DEPI-0.172SGAI+4.679 TATA -
0.327 LVGI

SN
1) DSRI: Days Sales in Receivables Index ¢Jazll ()50 Jaza yéi5a
2) GMI: Gross Margin Index m)ll (iels jdise

3) AQI: Asset Quality Index Jeay) 8253 dije

http://www.dse.gov.sy/issuer-company/index *
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4) SGI: Sales Growth Index Glawall g jdise

5) DEPI: Depreciation Index <>ia¥) e

6) SGAI: Sales, General and Administrative Expenses Index s gudlly 413y g 4l Sl g paall jidige
7) TATA: Total Acrruals to Total Assets Index clBlaaiuy) yége

8) LVGI: Leverage Index Il 280 é5a

p A sl e Aaludl il (e e JS el g
:(DSRI) edaall glyga Jara yise —1

) et a3l 13 gLyl o)y Al Al Asal) o3 Ajlhay el ) heal) lilin cp Baill 50 130 asiy
-(Mollah et al, 2020, p.511) lgs el Jllsg ~ LY pdoias

Adlal Al Clesnert Alal Al Slee cllia

=M azll ub}) dAM ﬂy
bl L) ilacie <L) ) Dae iiluaa

H(GMI) ) Ghals Ldige —2
18 82L) ol Adlall Al il ) ) Giels e Gl &l cibunall 1 ol Ghals ¢ dandll dgall 138 Guid

.(Mollah et al, 2020, p.512) ZLN1 & 480 8la) aedls ) o (1) e sésal
Al Al lagsat Alaal) Liall egll ala

—— —— — =zl (il jdise
Allall Aial) bt Llad) Lnall eIl ala

:(AQI) JsaY) 5352 15 =3
13 5355 oy cdsea) Saal ) (PPE) @lanally aibaally cilShadl sletiad ey 238 Joeall dusd DA G0 crnsg
Joea) B3sn aliddl oy Mally (litl dlews) () liall daal Al 3 380 Lygs ) el (1) oo Ldgall
.(Mollah et al, 2020, p.512) Gl Jlas) &\l

+ (Al Bl aas O hae A3 Jea) + Al duadl Aglud) JaY) ) —1

( (el Al JouaY)  Man) . .
= = d}my\ Blga yuga

(Ald) Z3ll pna a1 e ED) gV + ALl Al Alglial) Joua¥l) ) —1
(Al &ull Joua) Jaal) +
:(SGI) Cladl) sai g —4
& dlaal A i (1) oo dsa) 13 8345 Gy cdilad) dudl &lae Al Loll Clandl 3 saill a5a0 138 Gy
oS Wbl el ) glay) b 38 Lee clasall sai 3 ASAN Bl o cllagiin Gouler Opealaally (el
.(Mollah et al, 2020, p.512) lgilal e b laas Gl cuealually ¢pydiind) aasi

L Zad) Gilassa )
= Gl el g
B! el Cilasse

:(DEPI) <Dla¥) L350 =5
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o0 b Vel by (Y Bal Ghagy e b Jaees Jgeal) oDl Jliin) N ads (1) o sdgel 2 82y &)
.(Maccarthy, 2017, p.162) Jswadll 2Ly} seal

Lol Al EDUAY) g pene

el il DUAY) g oo (ARl Liall iLall) Clanally giliaally CiShiadl

=Dy s
LI Al DR g peae el

Ll Zicll DUaY) Cag pemn (A Liwdl ilall) Cladly giliadly CilSlieal)
H(SGAIY Ausgusilly L 3Vg dumll lig yemdl) 550 —6
Al ) o (1) 0o sdsall 138 83l Oy clbrall ) Zksedlly LIV s Zpnad) lig pomall Zoust Lpesill 020 G
Cilig peadd) Jaali DA e 5oy i

Alal) il A guily )Vl dsandl Cildy yeaall

Llla Aiell Cilegaall

=SGAIl i3
) All A gully )8y Lumal) iy pemal ad

Al Al Cilansdl)

((TATA) lilisiny) jé5e =7
gy Oy ol ls DAYl Canjlias aie Logeate L3l hae dalall JUl Gl ila (8 il docd a3al 038 Gy
.(Repousis, 2016, p.1066) clileaia¥l el DA e 5ylaY) Gie Lllaa) ) juds pa5all 12a

a1 alsh ol e Gateed) hallA+Aintoall JAN) G A+ AalA- dalel) JLl ) ilad

Allal) Aiad) Dl Cig yme —

=Clilanwy) yése
A Gl Joal) Jlaa)

:(LVGI) JWll ad )l a5 -8
DA e Y Gie ) o 136 (1) g ol @l WS eJpaal) laal ) Osoal) lan] Lo Hdi5all 138 Gk
-(Mollah et al, 2020, p.513) Jya¥) ehpdig al8¥) cildlis) & caedul

el Al Jpeat) Mea) + Al Ll LN s . .
—— . =l @ sdse
Alod) ol Jgea) Man) + 22l £l SlFN) laa)

s ¢(2020) ple in (2012) ole o L 5l e Aual A ClSHE o zigall uliy bl A6 el dag
Bpe e ldy (Fraud) dae @l$Ha ) dspaddl dael)lly deliall GlGA (o Ll 028 Casial o5 Al
OsSis (2.227) (e ST Mescore ded  culS 1) dijas 3540 (5S ¢Beneish M-score z3seil lahay .(NoFraud)
@ «(Mollah et al, 2020, p.513) sl z3sai a0 Mallis (2.22) (gloss 5 JiI dall cilS 13 Qe y 4S540
o) Gl AS5al syla) AL LT Jlas) @la (S WIS ¢ ST M-Score dad culS LS

(Ll Jolaadl DA e Gl il mua g (s

21 512



Ay -9 .i‘gc‘gba 2L g i

B (e L) Lo ld jujad b cilibull B ol ullad aladia) g0

2012 sl Beneish zagai (389 cuiil) die cil$yd ciniuai (1) ad; Jgaad)

NAMA i<,i ABC as,s AVOC i<ys ID\Index
1.2608 0.6260 0.4559 DSRI 4
1.1459 0.9310 0.6038 GMI ise
0.9425 0.9486 0.8207 AQIl s
0.9479 1.3314 1.2492 SGIl i
0.8911 21.2717 0.9251 DEPI jise
1.2215 1.6558 0.7158 SGAIl s
0.0082 0.0644 0.1707- TATA s
1.0687 1.1299 1.3615 LVGI s
2.2674- 0.1083- 3.9166- M-score
nofraud fraud nofraud classification sl

:NAMA 5 dasll) e 4535 (& TABC cdalidl) cygajll dslinal LaY) 45,80 (& :AVOC : & dua

cslal chlaiiadl el 3l duwtigh) ASAN A

2013 olad Beneish g isai 38y il die @l Ciieali (2) o8 Jg2all

NAMA i<,s ABC iS)a AVOC iS4 ID\Index
13.4428 1.2005 1.4528 DSRI e
0.3473- 1.0079 0.6980 GMI e
1.1622 0.9840 0.7564 AQI s
0.0765 0.9942 0.6417 SGI a5
1.0487 0.0326 0.9243 DEPI e
80.4989 3.0098 1.2636 SGAI 5
0.1381 0.0139 0.0916 TATA a5
1.2140 1.0216 0.9477 LVGI a5
5.5943- 2.7020- 2.2494- M-score
nofraud nofraud nofraud classification el

2014 alad Beneish G.UAJ L) ) e GlSHd Chibal (3) @7‘) Jeaad)

NAMA is)s ABC is)a AVOC iSys ID\Index
0.5695 0.9518 0.6298 DSRI e
0.2083- 1.8134 1.4726 GMI e
1.0444 0.9162 0.8160 AQIl jésa
1.4393 1.0201 1.5561 SGIl s
2.3110 1.5096 0.9198 DEPI i«
0.0850 0.6960 1.1036 SGAI s
0.0416- 0.0044 0.0071- TATA Hése
1.0881 1.3901 1.2550 LVGI a5
3.0198- 2.1069- 2.2930- M-score

nofraud fraud nofraud classification il
2015 {-\LIJ Beneish C-UA.: 653 u.n:u.\m 3.99 Gl s laduall (4) é\i) Jaadl

NAMA is)a ABC i<,a AVOC i<,s ID\Index
1.3595 0.2398 0.7258 DSRI ise
7.7/114- 0.5223 1.3136 GMI Hase
1.0164 0.9019 0.7139 AQl Hése
0.8204 1.6576 1.3305 SGI s
1.3913 0.6497 0.8992 DEPI a5
0.6687 1.1346 1.0921 SGAI s
0.0546- 0.0566 0.0308- TATA ise
1.0794 1.4870 1.0216 LVGI ise

7.0818- 2.8427- 2.5661- M-score

nofraud nofraud nofraud classification el




Ay -9 .i‘gc‘gba 2L g i

B (e L) Lo ld jujad b cilibull B ol ullad aladia) g0

2016 alad Beneish gisa @ay cuill e @lSpa Ciiual (5) a8 Jgaall

NAMA i<,i ABC isyi AVOC i<ys ID\Index
0.7250 1.3780- 1.0604 DSRI e
1.3997- 0.8340 0.5845 GMI isa
0.9923 0.9212 0.6721 AQIl jise
1.2861 1.5313 0.9429 SGI s
0.4035 0.8822 0.8804 DEPI i
0.5302 1.2066 0.7866 SGAI a5
0.0076 0.0681 0.0273 TATA a5
0.9930 1.3873 0.7712 LVGI a5
3.6981- 4.1704- 2.6018- M-score

nofraud nofraud nofraud classification caaill
2017 alad Beneish ziga @34y ) die Gl Chlal (6) a2 Joxtl
NAMA i<, ABC is)i AVOC iSysi ID\Index
0.5231 1.5298- 0.6043 DSRI ise
0.5613 1.2150 2.7721 GMI s
0.9489 0.9344 0.9187 AQI Hésa
1.8810 1.9252 1.6546 SGI e
2.4603 1.8151 0.8890 DEPI é5e
0.5988 0.6587 0.6072 SGAI ise
0.0102- 0.0213 0.5030 TATA ése
0.9627 0.5034 1.5465 LVGI jige
2.1837- 3.4808- 0.8723 M-score
fraud nofraud fraud classification casaill
2018 alad Beneish C‘U‘“ Ly ) die Gl Chlal (7) (.\i) Jeaad)

NAMA i<,i ABC i<)s AVOC iSyi ID\Index
0.8052 1.1170 0.9077 DSRI e
0.9123 0.7955 1.4284 GMI s
0.9499 0.7288 0.9946 AQI s
1.1567 1.5811 1.0967 SGI i
1.1681 1.2568 0.8761 DEPI ,ise
1.0026 0.5409 0.9473 SGAI s
0.2436- 0.1430 0.0784 TATA ése
0.9354 0.6015 0.5408 LVGI L5

3.6857- 6- M-score

nofraud d classification caiail)

2019 slal Beneish g isai (85 dubal) die GlS,d Ciias (8) 4 Jgaad)

NAMA is<ys ABC i5)a AVOC iS,s ID\Index
26.6828 0.7612 1.0241 DSRI e
0.9395 1.0394 0.8203 GMI s
0.9619 0.7438 0.8087 AQI Lise
0.0732 1.2747 0.9243 SGI s
4,1052 4,9690 0.9323 DEPI i
3.6114 0.6198 1.0348 SGAI e
0.0362- 0.2914 0.1275- TATA s
1.0289 1.0333 3.4987 LVGI 5

20.0034 0.6629- 4,1249- M-score
fraud fraud nofraud classification il
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2020 sl Beneish zigai (339 duball die Cl$d Ciiiaal (9) ad) Jgaad)

NAMA i<,s ABC isyi AVOC iSys ID\Index
0.0115 1.0783 0.2819 DSRI e
0.9845 0.7304 0.2389 GMI s
0.8975 0.6884 0.3185 AQIl s
19.4686 2.3231 3.5282 SGI s
0.2799 0.8795 1.2579 DEPI i3
0.2374 0.9569 0.5194 SGAI s
0.0079- 0.3732 0.5005 TATA Liése
0.8942 1.3004 1.3784 LVGI L5
13.0808 0.1456 0.7678 M-score
fraud fraud fraud classification caiaill

:PSO Arajlsd pladiul clibal) B cuitl) ciplud zigal Gudi -2

i) (b dacadial) mabud) 8 aladiul) Ald 2 3sa 585 ((SVM) il ae (PSO) daahlsa plasial Caaldl & 53)
@ dallaall bl (e gy o s Sl lsall e (Hybrid) Jabidal z3sall aladiu) w3y . leblasy cbld) 8
(PSO) daaplss asis of and . (HAY) dua) lsall L sall Ll (p 82UEY) DA (e L Chnaall Tl magaty a5l
Gelad e ol 5l Juab asiil (SVM) dueylsd b Aima e dime ¢ ) (Data set) cbilall Caiay
Gl Uad 8 g ool (mniasy Chuieail) 383 Cpaail ueladl) pda Gn (Margin) islel) abass glae o(Vectors)
LAlaind) bl

Gl jobas aud taladl (5) o A5l PSO-SVM dsylsd Gadadl deadied) 8231 (1) A JSEN maags
Lleall 20 andy (bl dalles gl los) aDIA (e Sy @) (Operators) <Diiall auds «(Repository)
IS clalae JA) aDIA (e 2 (s3) (Parameters) cdlalaall JA) acdy cdaleal) Mt aDIA (0 a1 (3 (Process)
.(help) sacluall andy coDladall (e Jaikh

Process Parametors

P . % @ 5 Vabdation (Spie Validation)

Help

x g Split Validation

Synopsis

(RapidMiner studio 9.9 ) 8141 538U (1) a8, J<il)
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Oe cupn @bl ) 8530 (validation) S e (linear sampling ) dudasd) duleall dayka aladialy bl s g
Clily Jio Lasedl Gl o2) o) JSal) s LS salia (21) bae dllly (2018) Hle s (2012) ole
-halia (6) 222 (2020) 5(2019) (sle a5 LY

Parameters
oRCENe - Validation (Split Validation
wk @ 2 £ E el B (Sp )
split absolute
validation
- 'S s« lraining set size il
% )
y ] .
) test set size -1
ae) 43
E] \l . .
i sampling type linear sampling
v T Lida advanead natare

(Data Validation) Ubull asds (2) a8, ds.ud\ r
Al @bl dwais salel Galll A Eus (SVM-PSO 4w)lsa <ase (Training Data) <l 58 cliby Jia
Alse ¥ e Caymlly o) by Aigs 2 Alajall oda g bl b il bl degds Gauly 31 sl
s~ Adeall 3 S5 (RUles) aclgil) e Jpamnll daaj lsall 3l s o5 cyall (e S Ajaall g Al
Ay il Gles 2y Jully Ladl) 578 capnill 558 lily degana Ao aelsdll 030 Gakaiy LAdled) acldl) 2l
lgad ) Basall Guliia aen B0 US 8 @l Gl Jasind alad e (PSO) clasend) iy da) lsd asis
Behadll sda ugiily . lygall (e el day lldg (fitness function) Liall dadll ) Jagll o3 Js (SVM) da)lss
LAY 5y die 8 Al Qdledl) (8 (s sl aadnen Cliba) (8 ol 2 agai el
il Aijlaag SLodY) 55 Al clibul) B cudil cglud LEa) -3
Coslad L) Alsyall o3 A o cilibal) (8 canl z3ga slig oyl 8538 by DA (e daapball s & of
Gy Chiail) i ge i) 8 il b Lgahaatia & ) cilae Al (385 Chsteatl il A lher cliladl 3 ol
Ahadiuly cumnll gl il e JB oSls +(9)5 (8) o) Jsall (b anily chelh A sull) SlasY) zigall
Tl LAl Gl o5 a8 ¢ Al Gl mili e (8 Adgsally Bl Culs slia) ()Y (SVM-PSO dua)jlsa
Msa Slle (1.22) lakas Lealy)l it dait Iginans cip Al dapadll ) daalle Ao ool dudle 3555 e Yl
sl w5l miag (10) o) Joas b ey il dilas) #3lally Ganl Gleha) DA e elld Glas) aaeg
Bl gy (3) 8y JSalls -BeneishMscore zises Ba (e sl aladl 3 (aall jeels i alsel (6) J ludss 4558
:SVM-PSO ) s olasials oy 5 o2l cililadl b il = 35ai (385 sl
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beneish zisai 33y Ludgs 4$d Ciinal (10) a5 Jgaad)

2014 2013 2012 2011 2010 2009 2008 ID\Index
0.964 1.105 1.227 0.922 1.16 0.939 0.896 DSRI e
0.973 0.984 0.978 0.975 0.856 1.288 1.015 GMI s
0.973 1.017 1.085 1.027 1.004 1.089 0.895 AQI Lise
1.135 0.955 0.956 1.023 0.963 0.883 1.079 SGI s
1.326 1.344 0.995 1.082 1.119 0.903 0.769 DEPI é5e
0.984 1.015 1.049 0.939 0.905 1.057 1 SGAIl Lise
-0.046 | -0.022  -0.058 -0.07 . -0.083 0.003  -0.042  TATA i
0.978 0.995 1.024 0.96 0.898 1.123 0.989 LVGI ,ise
-2.59 -2.49 -2.58 -2.83 -2.77 -2.50 -2.76 M-score
nofraud | nofraud | nofraud | nofraud : nofraud : nofraud : nofraud : classification
fl ExampleSet (Apply Model)

lﬁ Auto Model

prediction({=d... confidence{nofraud) confidence(fraud) gladi

nofraud 0.625 0.375 2008
nofraud 0.625 0.375 2009
nofraud 0.624 0.376 2010
nofraud 0.598 0.402 2011
nofraud 0.548 0.452 2012
nofraud 0.534 0.466 2013
fraud 0.4386 0514 2014

Gl (b culill) @ igal (389 Ludisl Ad il @il (3) b JSid)

idee o mona 505 damy ol 4l AleeY) aas 8 "noOfruad’ das el (53 Beneish M Score zises of Laadl
o &l 4 i (2014) ol 4 (nofruad) daill ciels Gus ¢(2014) oo Ludg 358 g cwl Al cedll)
cona IS Lo 4l (g ¢(fraud) s dibiae dam el 38 —(3) 8, JSali-clldl 8 cuanll z3sas W - (fraud)
AGE) Aeans 38 ) 5l Ladis A58 B3 U G et 573" sag 4l e

(2019) ele Ge JLEAY) 5 Ao Chial Galdl W 8 Auh) Jae Ljsad) Leliall SIS Ll e
Alaiiuly il 8 il malin 8 Luds A58 Jlhe b aelaiial 25 gl) bl 8 il 2390 aladiuly (2020) 5
= Slan¥) z3sall (385 HLEAY) A ASHE Caead il A3jlhass (4) ) S e 8 LS SVM-PSO &) slsn
(5) b i pae Canld) amg clilal) 8 o) gl iy ol idl) (puitl USHAN Gl 35 wa = (9)5 (8) o) o2
Hiaa gl e A a3 Caias @ 4l Cas £(22019,32019,12020,22020,32020) a8y ASHEN o ol i
L) )z 3sal i "Adma e Ll (s 3 cbeneish M score z3ses (sis
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HE pleSet (Apply Model % Performa
Turbo Prep iﬁ Auto Model

] prediction(=d... aud) e | Al

nofraud nofraud 0.692 0.308 12018
fraud nofraud 0.692 0.308 22018
fraud nofraud 0.692 0.308 32018
fraud nofraud 0.692 0.308 12020
fraud nofraud 0.693 0.307 22020
fraud nofraud 0.692 0.308 32020

Gl (b i) gisal 3y JLIAY) Alal Chluall il (4) b JSid)
Oiall Glas) b sadis iglulS beneish M score zises il om gedaly <A ang adl iy fae e DA (g
Caby Wl ULy g€ DA sy (lalie 6 ¢ A 5) %83.33 duy clilul) 8l zise mily
Calldy dpadal) 38l il el aladial Gn DAL aag V4l e pan A HOL 6V dsjiall daa )
GAN Ly @ad) aladia) cp COBR) aag il (HT ALl Al iy "Gial) Glas) & cblad) S i)
ol GlaS) 8 el il by duadal)
Slo Enld) g3y eall a8l S (e 4 G cdiy AST 8 bl 8 il z3gas lalacl ) il G els Y
Gl il Ao Laian (5 asm Laadl ol (G elll 3850 adiaall Glleal) B ge galall @anll )l
gisa dlld oy LS (e g dag Vs Apme e Slad LW Gl oy PRI L (3ded By (b Aayaal) Audl
Lo ldg . ie aam Y adlsl) 8 8 Lain (e agag elil (53 Beniesh M Score zisei e e cclibull & i)
Al 3 sa e "Uie asag aac’ das el Beneish M oscore zises Gl cluds 458 Als 8 L daladle &
Ll A8 Whaal ) bl U8 4l (g sdleld Hlaa gag RN Jdll ' jlad b a8y pasaill G () ¢t g
A ST e saaly b lly Ludis A58 Lo g A dsaadl) ) s Jedll 18 G e Y cus s
(bl 8 il s alasial die 38x) Adels sy Lo\ o(Edwards, 2015) e e Lol lly dsi)
bl 4l Gl dadiad a5 ¥ 'l e pan ) HO2 4l djdeall Al (miy Wil s
bl 8 il ) giadl aladnad ol H2 Abadl duca il daig "Ll 163 8 el Glas) adels saly )
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