Sl 33 (6 S rouca 9 igUiS
VE+Y bt (€ salis) £ Byloss | ) By
VYo GAY axio

https://doi.org/10.30495/jdaa.2023.1957475.1035

aSe 3 03l by &5 g o6 ST 9 9 ST b iy oo 4Bl druwgi (55531 431
SBolai K> g 410 9 (mile (s

1&5'0'1"\5)5{' & o
TE 58 )5S 00l )bz duzaw AEZR VL V) A JeR O R YEV/+VY0 1cdl o )b
el gy Jlox

oS

Ol Ll ul )0 09800 flivn 59, ;0 Jbo (ol )50 Slixil jlaz )15 g S 0l)d ad odizmn b
2 Ot a8l g Joe 1) iegh Bas lesy Jb slad e o Ll i gl gle Jae Jlos 4
lroges ogas I 5 Jbo slacens 5l osliial L (133Y) i ool o515 (ol sla Sy ool
e 5,55, Shae 5o Jole lyie & S5 8 slo g o ol dpmd (s | S5m0 55500
Cragd 5l a)le a5 095 o0 03ld Loy 0S50 LB slaShis elel p Gl e SR Cal o wsdise
e 5l 5l dgame Sl p0 CuB) g (corn Sgm Camnd (08 Gy S (38 by 4 el
odi LS gl .l ol 428,50 g aidly Jay Juw i3l Cuz oras 4SS g Bolay Kz g o pepile
A o pomiile 5 (cmae a5l Jow 90 51 yidan 5 dwoys A olal JSoo Jow 5l sanl cussy ol o cds
o 50 CS 0 e (Shg ol gy S8 Al Jow 4 cond 4l bay Jo isren el wo o
Syl 4z S e s aleyw Sl GBanS S i bawg Cusl g g Sl a8 56 Sk sl go o i
—ooliiul azgi (pizmen g All Fie (o Gl so o Gl (i S 5o Wlg e Lingh slaaisl
S5 e e B i S e OIS oy 5 e Sy D] oS5 4 (IS
L S 5 fomible o 45 (5,5 (sla Sy et Jn 1590lS 0031y

E-mail: kiumarspourgadimi@yah00.com . l,] ceg)l ¢ oMol 131 oSl cuog,l sl ¢ g ylulus 09,5 -
E-mail: jabbarzadeh.s@gmail.com (Jotue ot s5) )l cduag,l ¢ oMol 3151 oKl cetrog )| anly o6 ylslus 0,5 =¥
E-mail: bahrisls.j@gmail.com .1l caegl oMol 3131 olKiils caag,l anly ¢(splasluss 09,5 =Y

AY

oole tallio go @ @
http://idaa.iauctb.ac.ir This work is licensed under a Creative Commons Attribution 4.0 International License



https://doi.org/10.30495/jdaa.2023.1957475.1035

o g 02890 ©yageS [ o 030l L 8 55 10 S Sy 2 38T L ks e 4Bl dmmas g5 &ty | AL

doddlo -
a5 ol Gan B g lalas (0,5 ol 5o el 009 ke SVl s S lgie 4 o)lgen (5 lasles
(lojloisgyr NS arSaslital) HEamSedl s 4 1, Slelbl wlie (lales) olelbl sazas Jlisl (o] b
s e M ilin ot 5 e KT V- L S5 0 o) ans e L
Slelbl ol o8 bl lainnd il 5 oSamas il (LSl s ool pis Ligs golatil 5,8
OB aSeslinal plo g plpae G x50 )18 pBasSeslinal JLasl )3 Canyd 5 e Sjgot (See
sl 51 lelll 3155 5 angs o b amo o o)l lelll S aiiSarys & 45 35 e ol] oMbl o lispac
o s Shae (5l (6 o Sl (VF+ Vo) Sad 5 Eeniios) Aiglas oolitias] oakd gdlin g, 955
aratS g Jo sl Slles gl b l)ls 5 oo zolan g 5l laba (6 S ojluil .l S5e a0
Caat] ) oie)lS 5 Baiig b b g clool ) gy (g hulas oluel el pge slaidl 5 wlie L1l
S5 Lo ylo |, ooy o s 8 18 LT 4 08 s il so Lol Sl g, 5 el o j55 52 VL
Spdyse 8 s Slesloma | Jpame (gral 5 5yt 3l Solom (JUidl zslan (V48 gl )
Soje> (s plu 5 (o)il 4 Jled g W)l anala  (Aiee Fl pwplis ladg; 5 6 lules Sl
Tyol) el L3155 e analer o slael gghan b g 403l 15l Sy 950 50 ol 5 s 5 2iin
LB o (6,55 55 0,58 s 3l oges Slamse 4 slatel 5 5 odszmins |, oy o] 5l (Y < F 0
oS s o lS |y el 5l 5 g U5 RS ele s iy SNl )85 pute 5 Sipled sloas 3o dS1
Syl ol 1 LU alolas (sloais 3o ¢l pliy g ool o8 1 a4y AT Ao s Slosiel Sguge 4 poie ais )0
@ aS WP ) plS,d plew IS aL s S0 O)le 4w oo Gl plew Cd 5
Tolely 5 U)Wl (s 5imly (ST ()5 pas § Sl Sledbl Sy, (Sanlel gloanze jrals cle
(F s (Vi Sabislne () ols alosl &g ol & Wlgice o 6, SU5 glail gamdibs (Ve 7
(Ve TSl g 90) aal allite (F L «lygee

OB Lael 5 LIS Gl juo 2] 103 g el o e alwsy Jbo slo Dy 50 (soes (5,0 (L
el (Sl Slas &l Goyb 5l s ol K00 cod lp sl (b iy 5l lasly wdE 0sd o
So R0 slalr galSwyg 5 9l )0 Bl (g S9dos i 5y o Jbo o jge Sl S 3sd 0
Ol g el Gl JUALT 000 catd Coiie sl (o (655,155 50 SBll a5 55 slml seges el
Olyu 5l am (uizen (VYA g0 00ly s g £9810) Wiloals BB ol laslow il 4y oS Coonl oyl pow

! Briloff
2power
3 Khurana and Raman
4 Dechow and skinner

..'l Gl 53 (65 aoudti 9 9L ||'.
VE Y Ol /F (gl /) B9



MO | sl L e ols a5 2 AT U oty e il dnassi (551 &) [ 00 5 (sovagp oS

Sl Gk 5l b b jse oSl Jloax! 5 sloas]id job 4 Jb sloo,go BaSeolaiwl ¥ -A Jls
Sl g0 15 i Wl a5 slaJow 4 oo sla mmgh ol b als 0ST Wl 08 o aillite Sl
Slae p G Jowe (VoY Jlale) conl oo )l it lawgs o Jaw ool 5l (S slaisls , oiS aas
o525l 5 ool plol Slalllas g sl 0398 IS yoloamias V! 5l oot bl slacS 1o (o 5o anlllas
ansly golive o, Slas slop sl 5k g aalsz olod 1o Wilgs cad ¢ inds Jamgs ouls &3l)| Jow a5 ols ylas
dilizes slalib ,o s lalas alB,) slas ) S o lo (Vo)) TolKed ¢ 95,b a5 jghailen ol
slael (slas IS a5 el oo ¢l g 0lgs Bl 5 e g dsawie lo, 085 L ez G 0 aisyo csls
oy ploxil gas slo gy Liwly (rad ;00548 10 (ol (Sas a5 ol U b )5S 51 65l jo (5 lulu>
(s aieils g o)l 1) sealive o, Slee it Jaw oS wisls las e i Gl Gl gt Joe Al
(B g (SLwd,S) ated Sg Cu e 5 B i Sl 6 Sle e 6T Ly il
(\Yao

2o 05 b Sl s Jbo slac so 10 i QIS Ol jo <558 (o sl Shy A8 4 axgi L
BN oolaiwl Oy90 LsLQu.us) 9 ol ﬁl.‘?u‘ J}w uol} LQLQ‘;).@ 9 LJLA 6Lbu)9J Sl g».»S)s wya} BL
Wl 428,55 )13 oolazl 5,50 43S slatagh ;o Wl oYU o5 o yude i 4l b Jow 35l
(Holar Kz gla g, sloolainl b g 85,0 ol sl Sy bl (i Jow lag iogh opl Gaa
Bged Bl Jb sl ge ;o iy S gl s bbacs ot U cwl o pipile g (oras 4SS

OB a9 B (Sl Y
S a4 VAV o 3 | "l (6 R85 albdie e (6,855 e S
Slisel (V1A a5 5 6,85 05 o o0 15 o Bl 4 2t o8 a5, S a5 pite L
ohllasl gleigin b me Jbo ondy (ogas 10 Ghlelew Sl Bas b g luls ;o (i a5 o5l
Bgbiss plew plalo Ggix 00jl b Slule (egran ploiin 4 e &5 oo olipS L ool )
w08 @l Jlo slocsypo 50 i I agas slodys) 5l osler o0 T dE oy EALS 5051 el
o 4 bl cool b lyls 5l solatulegus 5 olud 5l 5 Jgare pe Jbo slocs g0, Cdis ax ST T Gl oS

'Beneish

2 Hotda

Barton

“National Commission on Fraudulent Financial Reporting
SJofre and Gerlach

5Association of Certified Fraud Examiners

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



OSo g 02890 CyageS [ o 030l L 8 b (0l S S5 2 38T L ks Jte 4Bl armogs oS &1y | AT

YAF e 0 Slo jolay g olud asdly o Yo VO« v v (Kl b anslio ;o Yo Aev v eSles yolas olayg,
oolaiwlsgus g i 0,50 VoV e Jlo jo Slez aslas Gub opuzmen .ol ol)ls 5l oolatuwls g dsdly o (Yo
Oeben L bocdis el 5o (b5 i 4 yoie (o (650155 oy &S (OS2 ool Jansgs
595 el o s a3k 5 e sl 2 s plSomid gl 35 n Yo DY+ -
VYY) g 99) oo
Jolse ol goladl 6 b solamdl caul (Sow Jolge pl diiwe calitie s ouisS s Jolge
e Jie o0 g b s o ol glibes S 5 e L s 513 L s sl
drwgs @lo (wyg SES 1o 40 Jlo o g0 10 i slayg, (Yo Ve ) Ken g gd) sl bLS | o s
L opbes bl oo )il 5 )b 5l Jb sloc,go 10 iy 89250 Olalllas .l 0ads o juo sla 50
LB g 99) wilools S8 ()2 9)90 1) Jalge ples g (Jlo slosyg0 p0 Gl g (o ples i (e LU
Ot idged (b slac g e st jleslinul b Gl i S0 )d ol O ERg5, (YAYY
Lics aus 31 (69 0903 oolaiwl (gagas pDl 5 Jbo slocos 5l g (5,0 slrogds g sim sl (VAAY)
oolawl (Jlo leMbl (6, ws (gl m cawlin (golazdl (5,955 0925 pae oy s gs (sl e Sl (6l
BT Candy 45 Glej S (S0 Jlozol 3905 Slyis ol o 558 ST @l (g o Jyl Like 05
e ol e CBSl (VAAD) T L 5 5o Jowo (slie e (pungd ] s il Chns oS i
G085l VAAP) Toraymns 5 5l S 4k alal 2 oles 58 5 09 s 3Bl 5 i slagl>
i 0 Jb sty ge slaosls ulul o i cia Jow dxwgi ol axlllas dons o )5 solaul (golo,l 3
Gy 1) 055 o Sledlol 4y slocS 15 a5 050 e N9 1AV o Jlo b o> (s5Lu S o
oolaul Jlo Sledbl (6, uws (s (gl alizre (sl yuiin a9 0 cod LG 1) (gugeas oI Ll caisS’ o
5t 4 pdy gl Gob a5 oS, b dgm 50Ty pie oS s ololid b yiie oyl 9
Olis (WYA0) L g Slws,s.(022VA 299 (i) abl dpbe s cod plodil 1) 095 Olales (6 laslus
S e Gl Joe Ko Ojle oo 1) gae o Ve poies Gley Sl o s 50 Gian Jow a8 adsls
el oYU jlas Gl asjo a5 S oo glolid |) Clay g485 Jloio| g ,0 ¥ glas b ol ol agle o
o3l b Jao g 5 (gl e 5y 5 oo 5,5 55 50 b dyisn A5 @5,
547y Ol el outd ez s Wil a4 Gty Joe 50 45 5880 calpd (05l s w sl s sl

a3 o lad Cdi 09> H0 ey Suuiie Oladllas Liwly ol josls mol58l o SaisS i oles

"Wu et al.

ZLuoetal.

3Jones and Healy
“Watts and Zimmerman

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



AV | sl L ey ols a5 2 A5 U oty Je 4l dnassi (5501 &) [ 00 5 (sovagp & yoseS

Lesl coas sC;lLa LSL‘”‘"-’)}@ ‘..\J)b 3¢9 o L5)§i'> f}c Ja‘}c g J.\.o e 4.'13) )15\3 LsL(b),,.Q.'l.n )405)& aS
Gl g (Son olatdl IS Jelse g plows J1L sla (Shg e plo bS5 20 5 0l bS5l
QYA (s a2l g Glo)) diinn )k\f).ut i 0355l ol

5 Eoman mac A0S sl g, 5l eslaiul b (Jb sla jpe cdis aiaS Jaw (VF0 ) onile 5 1S
3l s Ll s wisgad (a5 Olad ol Bsl Gyt 0o 0ol b ndy lacS s s Glsy o poeile
do ;0 AY 890> 115051 ) 5 00,0 AP sgu ety Jlopiedle o0,sSl (i 0598 Ghjgel (i p0 oS
2,0 YA fyge5l 50 5 duo 0 AV gl (idu ,0 cras aSiid o oSl o i a8 Cizres ol 004
Ll o009y

L ol Jbler @lhgl oy sloes o b slaws,po jo i cdmghy 0 (VVAR) ) Ken g (ol e
by Jbo s)lul g ols las a5 sl plas Lol slaans b 903l 5l Jol> gl aisls J13 (w0 0590
Syl wildie Jb sloc se 0 & b g ol

ol 5 Giosoads Jawd Juw jleslaul b cday (et 4y siegss 10 VYIA) (5 00> (2> g e,
S g B ollo Egamme ay (9,8 Cond s oo LS ! el aBl, i 4 s Jb sbbeans
FAN LS B 5 LT Joe cociws iy & obes o cois 90 o ol goome 4 plgw lolo §4i>
R RPNV

Jlo 8T L il sl aaly o) Olpre b (cAegh (TAY) i8> 5 S lgins (o5l et
2l sl alul s ol gl s o odBati ply slaeS 1o o Ledl cudS i ouST b aldite
ol 5l s ol (it 5 it Jlo (5, 50,155 2 S ke (5815 (551l 5 a0 o L L]
5 Cupde (o803 Gl o abal, p Ladl cuaS ol cute 5t Aldite Jb 6 55,155 5 Cupoe
GBS 5 e ozl s3liel on 4l e cal Ll ) e 53l wlilite Jlo (5,555
3505 s oline il wildie Jlo

2 Ollelew Boi> ole) g (o plus SudsS Sl G Glyie b stgh (VTA7) (o Sen 5 (coval
2 i Bl s CuaS am e lid Ll bl ol plml Jle slasge jo aildiie 55,155
Ol 358> Cule sk abal, LT gl gl peizen 80 o slas jp0 0 aillie 5,505,158
A2 o olid 1y aildie (6 Si,158 Jleas!

5 i 48y 5 owplus CuiS 5 S0 CaeSle Bl Glap sl alal, ciegh (VYA0) Jlex

o33 3 Jolo gl ols J13 oy 8590 1y ol s Slole Gyl myz ,0 od adpdy sl 15 b slas g0

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



o g 02890 ©yageS [ o 030t L 8 b (0l S S5 2 38T L ks Jte 4L armogs SN &1, | AA

5 o nbe> dage (&S 4 (il SuSlle wo s 5 o paeclia (slacl Pl o5 sl (L g5 slaans 2
E585 « Jale e dilsg (iS50 o ol Jlo 50 nl 0 )lo gite b i £33y 52 0 paald o) (50 090
a9 )l Cote ;36 (o slads o 10 I g9y Jlatol p o plas oai 0593 5 JBle Jlo 93 )3 0L
5)85 oyl s g5y Jlainl 1 50les ool CaaSIo 5 (oo e Ao 0051 0 ptatlen ke

1 o 4180y S 1 s i olus) ezl g ool EaksS oy abad, (1TR0) o em g i
ali3) 5 o8] il 0 il eyl sims i il gmlis ol 3 yge3l 0y |y plasl s ol 3sl s
abal) 5 wes e 8 055 3l Cod | puples CokS (G ooz Jlaiml) anls o sne L 5 e
aSaed oo i Lol gl ol co YL s pla oS 0L e @B sl e a2 s 510 o b hie
) ylobins abaly (J S sl piie 395 5w g wiled s Qe 1) Gl Slas ) Jleiol (g plas Coi S
gl s 030ld s plu SS9 B

roe 3z paSE LIS colo lansly ;o (i RS plSe 2 ol kS 8l (VFAF) 55 50
2 it 5l i 53080 2 o pla ks 383 g0 LS (55 S Sgad (guiyp |y <8

5 Obeples ol Jlo slacjpo o B g6y Jloixl p S5e Jhs Jalse (VWAY) (a5 (50l
Slo Ty w000 L5 Lol Gimgsy slaasily aisls )13 anllas )9 1, &858 Jlo 3,Shoe 5 loil 3B oo
waro g b lulya b e e jlas Lelge ¥l a3¥ slas bl 5 (J31s gla S 5l o pobe S ac e
G sbolyr bl eojl 25 lagaie) oS,5 o Shes 5 Jbo 0l 5 (Saki (Slbes Gl S
2 8l s g8y Jloso 2 (2555 0330 5 plas 0330 o lkos

SLS Y VAL Y+ o gl Jlo b g5 (mgst 555 15 (gloosls 5ol L (Y- 1) oS 5 (5 )55
a5 wols plas Ll opls it 8 slacS o 5l ) Clie sloeS o gilulas ollg iass Jow oS wisls
el g b by Ll da ol CuiS Ll wgw antle Lasls il 0 clholus (glas, sl
S o o)l aldine 6 XIS s losme 5 Cute gl 4 g oM e (a3l 5 SV
2o aldite 6 53155 (5)lsgine g (ke Sl pyal aSll g (2958 5 ol (ages sladiyje Ll

B eon 3550 1y 59 oz 5o e SlocS 18 Qlulid 6l it Joe Sl ool ST (Y- Y 4) ke
SlacS b g cdite SacS 10 4 ]) leS b (ol Wlgioe (s Joe 453l (liS E8 8 Y0 gy 2 L (59 000
515 lole B e 4y a6 iy s ity ol A ko o5 0ls (L5 (5 oy S S e i

ot 2530 Jgmalid Goygr 50 |y lite SlocS 8 ity Jae jleslatul b (Y- Y4) Tles,l 5 olégs )|
oo apiS a5 wlilize o el (s o by lie WSy cyns 51 my T ol )8

g9l Cewds (93 9 (51l ((sagee slaanza

'Erdoganand Erdogan

..'l Gl 53 (65 aoudti 9 9L ||'.
VE Y Ol /F (gl /) B9



AL | sl L e ol a5 2 A5 U oty e 45l dnassi (551 &) [ 00 5 (sovagh oS

SBES 18 Jawgs Sgu (6, 5wd e w2 4 o S 5 Sledbol Jasme 5 3 a3 L (YY) ulols g J
ol pas s a5 lacS o a4 wisls L LT el s ls y a8 e Collad cinds Sledll Lo o a5
e 5 1 e (6,5 (6l ommslin sy a3l o Ciends LT SEMb] Lo 5 s Vb Sl
s oyl @l 5 Slodlbl Ledl 1o aF LleS 1a il Sge Cupde @y @yt 03] LS5
b sl ygo pFanSesliznl gl 1, Blas Sl lse Gilise LYs 4 5 05 o55 udled adge
W Dgu S e Ay Cewd 45 3,10 (6 0SS ezl il 00,5 ol

e il o a0 55 i o slo bl o W loge ol (V1Y) T Kipg 5 Siless
S o s |y o (sl 50 i e Ul S8l S 18 il Sl 5 000

Cope p 5,0 e S e a1 Jgasme Sl 53 culB; 395 gl s (V) F) TSl 5 LlewSY
by gl Ol o b 2ul) b mlis jo JUd glacsh 50 aSul ol b g5 el 03,5 (8500 S5u
L5 @l 5 b oMbl 6, 5us HlSel 13 wils 3 e Jlo oSl asile > )5 5 L3l sloos,S
95 o pate Jliol gl Siws ol Lidl g (ol (asiine Sjge 3 5 Cend pdy oSl () 4 S 3l
Sy ewbie s g lams o Culd, L mlio o Jlad glocs 10 1 el ol jlews <old) cols cws 5
il slin Lylos 6hls 08,5 48wl oo D8 ey BT (nl Logan 4 iy e Sledbl (g, Ko
5l 5 e 5 ake)lS Lass b lls S8 (bl Glsie b (cdmgly (Ve 9) T e (5ikin 5 ilace
0,99 Jawglo 5 (ow pla alS jo Jiuw glacl as s a5 wols Las sl 650,85 yaesl 1) (gl aiaS
Syls b plls b yw Jlais! 5 die 15 Ll gows

i3y Yo —F
Byl8 1y sgu 0aS g s oS h  FauS cngien 2ble Gieis Joe ()
Bl ey el Jue 4y s (g iy (SaiS Soten O3 i adbianwgs Jae (Y
5 (Pla JRox ogras (mae slaald slagts; los p e adlasug S35 Gl LT (T
Foanl iads adel Jow 51 yiion g iS5, 000 sloes o olulis o g by il

Li & Zaiats

2Zhi Wang & Qi Zheng
3Laksmana & Yang
“Mustafa & Hylton Meier

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



o g o290 ©yageS [ o 030l L 8 b (10l S Tg 2 38T U ks e 4Bl armegs o Ty | A

o9 by -0

sk €595 Of E909e 4 azgi b Glegly (B9 5 Sesl (0SSRl At b Bad sy gty 0
G 5 01585 e it slopite SB S| oy e (g5 53 a3 sl (Kian i sl
sy o Oz 5 005 S5l 5 (o5 g dodls 58 e 2 ;I g% ries W3S Salys
RES

o33 5sbel arolr —1-0
0092 oy 50 s 4 a8 0Bl se 15 Il Glygl ey y0 o 4By GlaS b gl (s )lal axsl
oads ool haghy slaJas (quyy slp amalr Gl 5l uye 5o Jlb GlocS b eads s plas Sl
ol g (Sl diged (g3l Ken jglate 4y oS el Slotinnns Bl g (g% (6 S dged g, Zal
dlion ) Cadgaze Jold a5 098 oo o3liiul (g cnl 5 diged (6 v anlie CollB

WWAA LY Jlo 5l ipgh sloj 0,00 aSul 4y azgi b callily i ;o Lidgh 5L 9590 Sl
e o § Sl £ bl o 4% 103y e oo VWRe Lo Jluo 51 L5 5 000 8, 130 il o
Ll o Jlo Sledbl (5 pdpanlin bl Gl johaie 4 03ls Sy 5 )l alo s slaggsaie 5
Bgad Gloie 4 OS5 WA aB 0y o5 15 YOA 5l 6T digel byl 4 azgi bl aianl Y4 4 oo
IRV ESH BN

ools Jodoxi gy 3oxi -Y-0
09 50 dlie (] 4Bl anasgs Joo b G 5 48,5 )18 (9051 9590 (et (ol oo byl gy ol 5o
o ol Joe e

EM = ag + a;DSRI + a;GMI + azAQI + a,SGI + asDEPI + agSGAI + a,ATA + agLVGI
M

O3 G i g AL arwgi Juo @
EM = ag + a; DSRI + a,GMI + azAQI + a4SGI + asDEPI + agSGAI + a,ATA + agLVGI
+ ag PCF + A0 CF + a1 DIV + aqp coM

™

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



AY | oslinl U 8,5 ol o S 5B U s Joo 4l dmgs 5501 1,1 | 500 5 (o050 &y

e ke 03 S5 5l yuiia @

silsel Glaculbw ;o pus Jds 4 (DSRI) 4 slajg) (a>ls

pspl — _ RECe/SALES, ) o5 4 REC) wllllas (azLis jo (ol (598 e ol sl
" REC,_,/SALES,_, coge olllae o ole e il Lol axdl o 3Ll (SALES)

VA9 (i) 99 0 58 ..\J)o wleiyin

e ol 3l V5l 85 GMID) el sgw ails Ly 31
O s sl il (g0l alS allBl sgu ails oS ol
SALES,_; — COG,_,/ SALES,_,

- ) | Jlozs! S et 5 ite cedle LallSL il
aMI SALES, — COG,/SALES, () i 5 a3 g0 28, iy | ghin oadle (2l 25 a0

bl cpl 50 (V99 (i) s oo il 1) sew (6 Sws
el 4, (09,8 SV oriple slyy COGAYLL g 3SALES

Glodyse <88 wsl Vol 85 AQL Ll cusS asls Sl

Jlsl 1 Claie g ools il38l 1) sapiali sla ol 5 3gne
1— (CA, + PPE,)/ASSETS,

- 8) [{CA aba, cal 15 (VAR i) o il 55 (S
AQl =T (Ca,, ¥ PPE,_)/asSETS ., | © R e EE e b e
.;';w:bhksﬂ)b Egona
Cnnd Sga 6)15;:...43 c._\.dabul.w g_;’l-?{“ 4 (SGI) U‘"5)5 J..u) UA>L“"
SALES,
SGI = — "t () 9929 (0,80 4y Cwd 9,8 Lyinl33l b Sgus (6 s Jlos! Lol
SALES,_,

(V299 (i) o)

ol easS by il V5l 5555 (DEPD Sl & 3o axls 31
il 1) Slgzs g YT pile o Jlgal sladyglp 8,0 a8

DEP,_, /PPE,_, )
DEp = — 2L =2 V) 299 (i) 3l oo iali8l 508 Sgm (6w Jlotizl g cansl o0ls

DEP, /PPE,
PPE 5 sgeie ol sla ol)ls SHlgswl &y 50 DEP alal) ol jo
e st 5 N erile Jlyal Lallsl
S ) 5552 SOAD iggd 5 58 omgar sloazi ol ]
et — _SGAEXP/SALES, oy [P S Jtoly S 25,8 STl f e s 02k
SGA EXP,_,/SALES,_, (o058 sloas ;0 EXP, SGA abal, cpl 10.(1499 (i) 0,15 3929
el ¥l g5 SALES 5 g 5 5,0
Ol (TATA) b ol )ls £g0o0 45 (sagas I gm0 azlis 31
FATA = AcCC, @ O 50 0898 (i) wib so (b8l oo dges (6 ws Jloiml Wb
ASSETS, 0 b s Shles ogw o Sslis) g B ACC b,

w3 o Gl 1) gl Jbo sla ol ls ggemme ASSETS 5 (lilac

'“ Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



o g o200 ©yageS [ o 030l L 8 b (10l S Sg 2 38T L ks e 4Bl ammegs gty | AY

oS by oyl el V255 (LVGD) Jb el jasls S

el —  LTD et CLe/ASSETS, 0o alaly cnl 50 (VR (i) Sl dgm () Ss Jlosil ol
LTD;_y + CL;—1/ASSETS; 4 ASSETS g 5,l> slo o0 pax CLbwaily 5o 205 2oL TD

Ao o s 1y by ol )ls ggeme

Siagsy el e

O Joo 4y oals a8lal obd o @
ol o o 4z 4 (g lasles sgw oS ol ol eaias las sl glal e L sldes 08 b o Cos
Sy S o Lis abl Soo 3 S vae 4 6}LA.L°.C Do 4y (GBS uL‘)’ Cnns Ql}ﬂ.o aS o)'|..\.§| 2 S
g oo a8lal i Jaw 4y Sldes dgw 4 o sl S

ol YU g0 sl 4 Cuns il plow Cuod S &S LS L8 0E by 4 plew Ced
YL Cad plax o cpl pln adls diljgpie (Jbo g Slles lacinlow a5 008 0 AL g0, oS Ll
gy dalg> YU i £o8g Jlaix! il
il Jbo locjgo y0 atulyzl (lSoge 4 2xie )5 ool J5 2550 (28 1) U onl w5l oo Ll 42 5]
3, Jlezl 1,500 51 15aS Wl plows Sgas s a5 oS 1h €8 5 ass lgv oo cplpl 0 dalg>
MJ 09“.\ J..;‘oé; r:)Lc\ as ‘_g).ha—‘d‘).c‘ \.\AT)Q (-glMA > M‘})LSN as M‘\)GA LQ‘;‘ ‘J..\) \AJ}M U.Lﬂ.x USJ)A
Sblie 51 golososen 4 0B 1, Sl ledbl by ol lalgas <8 15 )0 00l (6l 08 dz g pizren OIS
Sl shls pllaelps 5 ol poe g 00,5 Jol> m8lis wilgs cod oaicS s, adi azg 5l Lol WS oo ozl
0555l Az )0 g A (5 eS cated GLlre S 4 0l wio o plail Sgw CS ey oS SlaeS 5 e
ol (5)Sws (58 Jlatol b S 1t ol Lawgi oads (3)155 09w cnlply )lo laglen slp s
QL)? > Yl M Sguw Lgl.&:w‘b).; (o= a5 )‘ (= 35 Oguw S 5 (Y’\\ 4\Q5J5.;.b 9 é.wlf) Sl

b ipgh 50 S5 Cu e sl p (255N elge 51 (G plgre a2 <828 (LB, Lo 1 Jgaza )15k 5o <o,

5 B8 Gl g 0l VL o, b mlie o Jd glecS i pocadle 4o Gub anloads Byxe
S ST oSlas 5l g Sledbl JUiSw sl 1) ogm aloz 51 (6l Sledbl (6 Siws sl ol oo
&y Jlaziz| e e Gl dled S o jllas iils o 4y o8 S0l (slad K8 (sam 3laiS e lay

Caskeyand Hanlon

..'l Gl 53 (65 aoudti 9 9L ||'.
VE Y Ol /F (gl /) B9



AP | oslinl U 8,5 ool oS3 2 55T 1 s Joo 4y dmgs 5501 1,1 | 500 5 (o050 Sy

5 JraS iden Col, b mlio jo Jld sbbeS i gl Lol caisS oy (20l )5 05w (6, Cws 4y a5 5 )ls 592
Sl S 5l (6l g (6, ConBan g sl WS> LQJT p eSS b ple 4 Cand (g i o,
(rosi o) Jlaid o azLis 5l 1L o coldy (6,503l jlae (Y- F ‘\&;L.BULMSY) el s g 0900
i 35 ped AL yien (atlh (pl jadiz e 0iS e g pSeslal ) Cais 35,08 sl (ol ogh e dloe
3l dgaze 51k 50 Culs) Sl gl gty (ul o eSally g 0I5 05z Lo ;5 (55T Ul 5 00

g o0 ookl wlaass o o)...)lS),; Az SO Glaie 4 ey — ol e sl el

b ooty Ll —#
gz Sl oad ools s e Sl g I Sl &g SPSS24 S38le 5 5l eolaul b Waools cw ) o gl
ras a5l g (Bolal Kz g 50 edle e (551 5l g (Staod 22 5l (6 I0bine LLS I (o 2

ol 0als a8 .5 0 40 b Jow b3l >
Shogi ol o
2 sheos bl @l s e olid |y Graghy slaools mjsi egm I IS sled satas i aeogi L]

Sl 00 ool ULM.: \ Jj‘-\?

shogi Hlal(1) Jgax

Sl S, ok e gy pben | lodie o yheS o yiko
ZANG! </-YY VYD [ 8Y b ol gaemme 43 (sugss oD
FYY VA YT %0 e el
YRy VAVY FYIFE YT oger iz
VE/-¥Y YIYVY frOIVE ofee Sl 4 s
\IVED Y OV/-0 e e A5,
/OVY V/va¥ VeFIV. ofee s cuas
#/a-Y VP00 \YEIP0 YO/AA- AL v il
YA-IAQ V&Y \TYYA/YD e PRREISH
11/74 \IYE V- /Yo \OAYA G ol 7 o
VIVA Yy fary ¥IPY s S
7S VY YAN/SF VYDV | s slapl s 4 ploms aasd
Naf YA —lege SATa Jgame 3 > <o,

M/ Lg% L;meb Haev

!Laksmana & Yang

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



o g 02890 ©yageS [ o 030l L 8 55 (10 S Sy 2 38T L it e 4Bl ammogs g5 ity | A

Aibise ) b A Giegh sleyiie S| (535 e glaazly (S Julo ) Jgaz 4 4zl

o gyl a5 ool sl SISyl oyl 48 a5l o) IVE (il I 00 Loyl o G i
ol 3l ao oYY s a5 aib o VY Sl ()10 comnll Sgus S el VIV (g0 slayl >
5 100 (She s ok Glapl 2z @ ploes Caned Cond 358 o0 el Sgs iged SlOCS D (G0
O kel awgs @S LAY P g it pof LAV RO izres il oo - VA Jgaze L 0 ol
loas ooy aseis Cdite

ot Hliol g L puitio (y (Smrod oy @
S w0 3l g Jloy o piite 10595 cal Yo (Vb diged oo (397 puiio 99 (uw bLS )| oy 0 82
dloe ¥ Joux illae o] (29,5 45 358 oo oliiul (g

O 7, (SSrd o 35 59031 (V) Jguzr
A Gl (P | (Fod g g sled o
b e VIEY TATA b )l Eyame &) sigas oD
ol feee —e VYA LVGI e ool

b RS VYV SGAI (RGeE Ay
> bl pae AV NS o[+ YA DEPI Sl 4y s
Al ofee AL SGI I TYCIRV
b bl pae </YAQ ofeeA AQI bl coas
b bl pae AR *olePY GMI AL vgw ail>
sl ofess MEEVAR A DSRI A o 59,
b bl pae ART ofe ¥ CF Slhles 0& b, cons
b bl pae ANA) ERTARR! DIV (ol gy S
KW ofee RVARS PCF A& by 4 plew Cold
b bl pae QAT ofeeY CoM Sk ye s,

aibge jloline /A0 mlaw jomadl co lobiae /A9 mhaw (o - Kiagh sloazdl iais

S yaiio sl 03T ol (610 e prbas gy (St sy (503 5l ode] s 45 (25,5 @ azgi b
D9 oo 3l (i sl g 5950 sla pate (o (o bLS ! (plply il oo iSoeSe /40

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



A0 | oslisal U 8,5 o5 o S 2 55T U s Joo 4y dmgs 5501 1,1 | 50 5 (cos 50 Sy

o hol Joo o

oo (o3l MLP  oac aSiil g (Bolay Ko ¢l pdle (g, ¥ U sl 00l 00ls dswgd yiin Jow
oo ol b Gl LS (S 812 510 52 ole 0ga 0 Joe (A5l e

@aiZaglsl TS age 098 go ookl (i sty (612 45 0l g sslS00ls (sla g, 5l (S sl ol
eile 9, b Caond pl 55 igdse Jie )l T 4y 45 03l e iy uite (55, AT, (slo i
Dl s (Gaiaaglgl |y Ledl g, 0920 g 0ols ploxil jloline Jhis (slo psiio 5l oolainl b1y (s oo i Hlo

310y uelilo B9y b Jue (F) Jgur

5T Caglyl | S 50 oud )90y culps > ko
s ofe Y- b alyls gaeme 4 (gugas el £gazee :TATA
#elan ATERR S 0! LVGI
RS AVAIN (ogos aiu 3o SGAI
) YIVE] SVl 4 50 :DEPI
20,k \IYYF TICIRVRs el
pow AARIN &b cuas :AQI
#pgd \liggd AL sgu aisl> GMI
# sl VONYY 4i slayg, :DSRI

Al gos lolae  Kiad oy wlaly Joe jou - Kiash sloasdl jae

Joo 5 009 Vb Jgor Sjg0 ay 00 05l (S )Ty calpd 00 o0ls (3l oy edle Juo 4y az g b
MLC’_A RSy u g.a.L&U 03 3)5“’).3

MScorel = 0.02tata + 1.019lvgi + 1.855s5gai + 2.249depi + 1.336sgi + 1.405aqi
+ 1.666gmi + 15.174dsri

310y pmile gy s (F) Jou

Jota bl o (o ) ik Sl
RWSRNY4
AW AR \
do, AY/- Y J

M/ Lg% L;meb Haev

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



S0 g 02890 ©yageS [ o 030t L 8 b (0l S S5 2 38T L ks Jte AL armogs oS &1y | AT

Ablge Jow U 50 a0 AV Yl oy eile (g, Jaw B

oo el b Gl AlS (S 6l omae aS0h Jue 03l e

Zo aY ) 5ol AL Gl 4 ) (s sl yeiie) (699,5 ¥ VY Jolds Jol> oras 4Kl (g )loxs
oalazw! 0)94 6”@} CJL: 9 w‘)_al.: \_i,.jy)ad.b é:l; ‘Sal.uo AJY )Q oalazw! 0)940 \))S.Lo.: é.:l.: w‘ (M‘ﬁ )A.I.A.A)
Y-V gtraining agei ;laic 4 oolo AF- Jolas Waosls 7 FANY aS conl (S5 4y o3 il oo Dl ye 5500
Sl 00l oolazwl tEStiNg diges ylgic s ools YFF Joleo Laools 7.

digos glac! oloxy s (B) Jeus

N Percent
Training 840 %FaY
Sample
Testing 366 %Y /Y
Valid 1206 Vool
Excluded 45
Total 1251

M/ Lg% ‘_ngd;.élg. Harev

30 odel Cows 4y gllas Jlade o traiNiNg wges ;o VEVAYY pl Jow cpl (53l 5l ool Caws 4y glas lade
Wgos 5l yieS testing diges ;o ol Cawd 4 sl jlade aSolsl jlail o FFATO L, testing daiges

Al se Jgd BB Jow (33l cpl by .ol training

testing gtraining aiges jo Jow w3l slas duslic (F) Jous

Training VPVIAY'Y

oz Sley o 0555k
testing #¥/9%0

M/ Lg% L;meb Haev

Gl bz 53 (5515 prancd 9 gl

—
"l VN Olisy /F gl /) B0

e



WY | ool eSS ol G S 2y 2 28T U ks Jio Bl anass o1 ) [ Ko g (ooyay 058

Synaptic Weight > O
—— Synaptic Weight = 0

MSccre1 =0

Hidden layer activation function: Hyperbolic tangent

Cutput layer activation function: Softmasx

omas A5 Jow (1) S5
)iammsf L;meb Harev

1Bl o 7 Joua Oy Joe 49959 50 Jias sl i 5,50

testing gtraining aiges jo Jow w3l slas duslic (F) Jous

Gaca gl 155550 o)l o it
pey “[+AA 4 slojs, : DSRI
Js! STV AL sy a5l GMI
CE -1+ VP s cuis AQI
s 100 Uiy A, SGI
pyo ARNE Syl 4 30 :DEPI
i oleFe oges 4y SGAI
o <1+ AF Lo oo Egems & saga ] ggaze TATA
ke Y I o8l LVGI
Al ges Jbline (Kincan cp ol Joo poi- Saagh laatil i

..'l Gl b 53 (5 515 roudi 9 9lis ||..
Vo) Ol /F by /) B9



S0 g 02890 ©yageS [ o 030t L 8 b (0l S S5 2 38T L ks Jte 4Bl armogs oS &1y | WA

Joe h5lp < (V) Jga

Jue ghilp < 9ol diges Joe ghilp o el wigad
do, Y/ F . do,e YPIF
do,o A4V \ o, A4/F \
Ao, AYYY Js Aoy AYIY J

Syl el e

bl g0 oy AY 1l TRAININIG diges [0 asVaiz (g i p (omac aS0d Joo 8

oo ol b Gl GlS (S i 6l (Bolal S S 5l

WSlioo g ) (sated Slp (o5 5 6 S0k gy So (Bola preal sl b (Solas sla S
la M (295 5 Ohisel Gley 3y 2 el E350 (il Hled ) USae gyl ulul &S
Ol slp (Bolal G wiS oo S dizme IS0 4y 230 2 slasnin ln b (GonodS)
Sl 6lp pi sl et s Cuslio Wigdigo (B3lp Ui S (S359e] degerme )3 a5 e
wnS olas [Siz gy 0y5lasy (olas glalad o b, 5l 6o b €om o5 (i | (ol o
D9 oo (sabCaglgl Ll 89,9 0950 g 0ols plowl Jloline Jituws (slo puiia 5l oolitl b i

Bobai Joa Jae Ghile (A) Jgusr

ous 2391 32 el b (s o
VAIBYA I TICIRW SGI
VE/-YA I e SGAI
Y-lo-f b ol gaaze 4 gagas oI £g0ze TATA
AAPATA Y AL vgu ail> GMI
YvEova as glagg, DSRI
VV/Faq Sl o0l LVGI
SYIFYE gzl 4y se DEPI
UroE el it AQI

M/ Lg% L;meb Haev

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



A4 | oslinl U 8,5 ol o S 2 5B U s Joo 4y dmgs 5501 1,1 | 500 5 (o050 Sy

S5l o 9059 YU Jgozr &jg0 s 00 3,90 5 S 5, s oad (Bl p Bolas Sz Joe 4 axgi L

Mbsa ) Dyge b i alS oad
MScorel = 18.518sgi + 14.038sgai + 20.504tata + 13.153gmi + 34.579dsri + 11.4991vgi
+ 62.424depi + 9.354aqi

aY)
Solai Sz Juo ol cds (1) Jgus
Joe ghjlp cds (il Als) oy 5ol
ao o SY
aoys A8/2A \
aoys 49725 Js

)i‘“"B)‘ slasl F IO

Ablge Joo JS 50 0,0 A9/AF ply o cpiile g, Joe

D) A el (S A Lo (14) Jgu

192 eiblo ol S s A5 (ol ) i el
Qoo VP oo Y Qoo YV/F
doyo Ve EWSR R VAV o,y A4V \
oy AY/-Y o, 14/48 oo AYIY Joe cdo
Sl yigads Bolas K>

M/ Lg% ‘_ngd;.élg. Harev

AL Ayl ida jliel b i BAS (S 12 510 pomile 0ga 40 Jue (531
39,9 0575 g osle ploeil Jlolixe Jatuws (slo e 1 oslainl b day o i lopemdle (g, LYY Jooo yo

Bgbon saiaglyl

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



S0 g o290 CyogeS [ o 030t L 8 b (0l S S5 2 38T U ks Jte 4Bl anmogs oS &1y | Voo

o pomile (g, b Jao (1Y) Jgur

SN Caglyl | Jome y ouds 05T 1 ulpd b o

# 0 -YYiofyY b ol gaome 4 gugns Ml ga0me TATA

#p ko -YO/FFY Sk gl LVGI

s pdiudd -Yavy - so5es 43 : SGA
ol YOIFtA SNyl 4z 50 :DEPI
#pgd -fY/IFYA Uhg,8 b, SCI
PUESN YY/A-- bl e s :AQI
ey Y./#a4 AL g ail> :GMI
# ol A AR 4 slojg, :DSRI

o2 033l V/A9A ShL e <uls, :COM

o2 o33k ZIVYY (ol Sgs i CF

PN \VYIY-Y (ol Sgus S DIV
g YEIFNY A b,z 4 plews Cold PCF
Al oo Jline (Ko oy wloly Joo poi- Sy laatil e

e g 009 Vb Joazr Sjg0 0 0)5 0 (gawF 5 calpd oud ools (Bl Jlon (pdle Joo 4 4z b
\.\...Jl)‘sa ) CJ)}»A L U.LQJ ol 0)5—‘).1

MScorel = —24.457tata — 35.443lvgi — 29.710sgai + 25.648depi — 42.678sgi + 27.800aqi
+ 30.699gmi — 44dsri + 1.998com + 6.224cf + 17.202div + 36.617pcf
Av)

1oy gmile Juo (o5l <80 (1F) Jour

Jao il <o (s ) i sl
oy Ve
do,e AY/AF \
Qoo AF/4 ¥ J

M/ Lg% L;meb Haev

Al se Joo U5 0 0o, AF/-Y ol oy edle by, Joe <ds

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



Yoy |

o 03l b 8 3 ol (S S2g 2 2T b ity Jto 4Bl dmmsgs 5581 41,1 [ oS00 g (sor g 50005

abbarwgi i jliol b Gl LAS S Sl (mas 450l Jue 551
0dls YFF Jolao rosls 7. ¥+ /¥ g traninig aiges olsic 4 ools AT+ Joleo bosls 7. £V pnac 4l Jow jo

Sl 00 oolawl testing diges lgie as

diges glas! sluwi awass (W) Jou

Percent N
%Y+ /\ 846 Training
Sample
%Y4/4 360 Testing
%\ - - 1206 Valid
45 Excluded
1251 Total

M’ T dLmn\l.élg. v

30 0wl Caws 4 slas laie g traninig wges ;0 VEVAAD ol Jow cpl (55l 5l ool s 4 glas lade

Wgos 5l 1S teSting diges ;o el Caws a4 glas ke aSul] 5l asb e YE/YYA L, testing diges

wblee Jod BB Jow (33l pl by el traninig

testing gtraining aiged yo Jowo (g3l 0 sUas dwslic (VF) Jou=

Training V2VAND
oz Oleye (2K
testing \AARA!
M/ W 5)4 ‘_ngd;.élg. Harev
..'l Gl 53 (65 aoudti 9 9L

.7
VN Olisy /F gl /) B0 ||'



Oy g (o028 592 5 p09sS [ e 03Ukl b 8 s ols 5 S5 2 ST b Liiaiy oo 4Bl dmwgy s &1y | VoY

Synaptic Weight = 0
= Synaptic Weight < 0

Bias

MScore1=0

MScorel=1

Hidden layer activation function: Hyperbolic tangent

Cutput layer activation function: Softmax

mas Sl Jao (V) S
)iw-bj)—) L;La:wb e

.'l Gl b 53 (5 515 roudi 9 9lis ll'
' VB Y Oliune /F s /Y 5390 ¢



Vol | oslitl L8 55 pols sF309 1 25T b iy o 468l dnnags 5501 1) | oyl g By & 500

LSl oo (s o503 g Jau O jgar Jow 09,9 50 e slo piie (5,105,150

e 4 Juo e e (10) Jgor

G Caglgl 63155 5 l3me e yoio
Py N\YF 4s slajg, : DSRI
Js! DAV ¢ AL sgu aisl> GMI
o2 033190 <[ NA &l cuas :AQI
ool ARNY JETICIREste]
o VE Mgzl 42y 32 :DEPI
i o[- OY oges 4y SGAI
POE1S Q41 b olyls gaemme 4 (gugas el £gazee :TATA
o 44 S 0! LVGI
PR A A 0l > @ plew o PCE
o 1T Sbec 48 o> o CF
PR R V4 (o Sgs Comns DIV
o o33k <[+ ¥ ShL e culs, :COM
2Bl oo jloline (Kot o po (ool Joo ot Sidaghy sladidly e
Joe 5l eds (17) Jgu
Joo B3l s sgel gl Joo Bl s sl Aigas
KW RIS Qoo YY/#
o, A9/F \ o, 14/0 \
Ao, AY/F J do 0Af J5

Bl go 2o )0 AF Ll TRAININIG dgai (o agYaiz g inmy (oras aS05 oo Cdo- Siagh sloaidl (acs

Al arw gl o jleiel b il Gl (S gl 1y (SHolad S Jowe )l

39,9 0975 g 0old ploxl Jlolie Jhiwws (slo piie 5l oolannl b Cliy aas Bolas K> g, LY Joux jo

Gl bz 53 (5515 prancd 9 gl
VB Y Oliune /F s /Y 5390

Dgd o sanaslsl Ll

e



o g 02890 © 35S [ o 030l L 8 55 10 S Sy 2 38T L ks e 4Bl dmmags sty | Vo€

Bolai S calps Jgux (W) Jgua

ous 031 1 b b yicio
VENOY ETYCIR SGl
YIA-Y (o508 43R SGAI
vYe bl Egomme & gl @Ml ggae TATA
#IA4 AL g ail> GMmI
£/ aes slagg, DSRI
FIOAF S o2l LVGI
YIN-¥ Sl a5 DEPI
v/-ov S8 Ol 4 el o PCF
VINEY s coas AQI
VISYA Slles 08 b, Cons CF
V/0aY (ol S Cand DIV
V- AS Sk s euls, CcoM
VE/NOY gyd A, SGI

Sy sbadl e

Joe 5 005 Vb Jgaor &j50 &y 00l 951 (g )T 5 alp2 00l 03l (3l ol SRz Joo &y 4z L
1l o ) 90 4 i ASS oad 891

MScorel = 14.157sgi + 7.807sgai + 7.139tata + 6.899gmi + 4.900dsri + 4.584lvgi
+ 2.804depi + 2.052pcf + 1.867aqi + 1.687cf + 1.593div + 1.086com

)

ol Jor Jao 235 (1A) Jga

Jao b3l <o (el ) i Sl
Qoo ¢ [PY
o, A4/AA \
o, A4/F J

M/ Lg% L;meb Haev

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



Vo0 | oslitl b8 5 pols sFies 1 25T b iy o a8l dnnags 5501 1) | oyl g By & 00

Ooilp 5o it guiucaglgl uizmen all oo Jow S 50 do 0 ANF Ll Bolas K g, Jae 2B
SGl jite a3 bgrye 5,135,500 YL Jgaz @ axgi b adb oo pj Jloges O jga Solad S g,
ol g

o3l oo dulio
S Dy Bolas S aes e lid 4 el oads ools L VA Jgas j0 ead 55l sla Jowe anglis

Syl Jo o o jo i anS o l) 5 55s8

SBolai Ko g 1o p bile g (omas 4l Jow (bl (S 4w lie(19) Jgu

N3 oele Sola JSin s 45 (o5 ) it sl
doyo Ve Qo0 [FY Qoo YY/E
o, AY/4F o, 19/AA o, 14/0 \
oy AF/0 ¥ do,s 4/F do,s AF Jae cés
Cl i Gads Bolay K>

Sy sbadl e

A dnw gl (o 9 i Joo o (IS amslio (V2) Jgur

oy miile ol Ko (smas aSals Joe
/-y q4/4¢ Yy EX
9f/- ¥ q4/¢ Q% @l s

M/ Lg% ‘_ngd;.élg. Harev

S iy <83 glylo oy (pdile g (Solal iz g crac aSUl g, b ablianng o Jae Jsoz 4 azgi L

ibgn Gk e 4 e

G S Az 9 Sy -
ol el 052 g ol b 10 0925 Gl Sn i Sl 6,00 aie b o jse 3l Sl 4z g L
Sd,ys &S ph B sl e Sl eslainl b i Jow bas 9 (Jbo slosjgo s e 5l oolasiul b iog s
oolainl b as” sl slaol 51 SOl sp s S @iS ) (b slos e j0 0sdlly Jlaim! Sldss el

P39S 0905 6 xS sl mlie (538, 08 5l 5 50y celis D jg0 4 (IS Lo slaces 8 5 g ] )

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



Ko g 02890 ©yageS [ o 030l L 8 b (0l (S S5 2 AT b ks Jte AL anwgs oSN Ty [ Ve

ygeai] j0 wes Lasid gl glaces 35l (o 1T ale s gllas slacs 8 wilg o HIAT AL s 4SS
@ Cel Gl o0 o Lol ragh 1 2yl Cdllae 4y axgil aims so lis 1) 095 el o i sla e
LT 5 sl 035y 350 SalS” lnl oS b jo i alulids ;o (et Joo b a5 0 sty b Jlgws (2]
o305 Jae oo 331t sliel 55 1 Joe &2 ol ki (535381 L o

oy bl dculre 5l e (@eizd ool zolae SVl Olex A Gas; g Baiizs Blaal gliuly o
Argd o g, b Gl alS o ien 6l Jaw lore Byl (Kl alox 5l oalds astine sl e Li
Orole 5 (o, A9 Zds) Bolal Sz (a0 AT Cd0) rac oSl Lol Jow ¥ lawgy a5 ol ools
Iz g omas aSl (g, b aBlianugd yion Jow az g8 b uioren il ools (0315 (e y0 AF Cdo) Hlo
59 50 G55ln O, ¥oaglae SO ail o i Joe 4y Cond (g 285 lls Slo gy adile o Bolas
el wilee Bolar K> Gian adbasny o Jow ;o (05ln Joe ke 45 ooy IMsea ¢ Jows
Iz Jow 2o g0 YU 1) Gty Jow <80 olgs o0 &5 180 ol (sl yuiie (99581 b oS conl ol oaims ylis
Iy i Joe a5 (WYAA) o)Kan 5 (6, 5we iogh 5l YL aS canl ao ;0 A9 5 0 5YL o Jow o Bolas
5 oz D3 S > 5L OYAA) L Ken g (6 Ke il 50 Cowl wilosls laug 7 £FIY IS o L ) )
S &S ol 00 oolaziwl (Bolai K (o3l 5l Gimgh cnl jo a5 Il j0 ol o ool guac a0l
Ll Jly95 5 (6 VL <o 5l B3l sl hsy ple @

—oslitul azgi izmen g ABl i (Jbo ot g0 50 i Loy S 5o Sl o0 GRgy sleaisly
WS oo B St 0 8,0 el Gl Sy 9 b o se Sledbl (oS5 a1y Fass
ains s gl ol 4Kl & 455 b el S 255 ot i Slym 1 55 25,5 ol sl s
A aps g 1) Jb slac jpe ;o Cdis i Joe 508 Wilg g0 o5 1 oln sle e a5 el oyl
Gldels ;o 5 25,0 P byt 4 055 e arogi ey ik o pEaS e lie 5 (1S el s
Iz oads o3l Jow s aS0) @ 4z i b opizman ailed axgi (Jbo slo s jpo ;0 i 0,50 j0 095
oM" Cawds w‘re 6.5[& 6Lbu)9..o L u.l.m R0 as oj—“"g‘ QLQ{‘..M Sl )iio 6L®JM )‘ ).NL ‘;QLAJ
2SS e la Sy & 0sh e dres 1 Glu b & ol )3 05 I3 oolitul 8590 Joe (]
Slubes oo w4 b 0800 50 B Jletot oo ool 5] L3 5 03503 4z g5 095 sla Sam)
89 Jletol Codl 4 a2 95 L 09 oo oy (105 53l Bligl (g lre 4 Gutzmen 80 18 a2 g5 090
3 &Il pos Sy 203kl 4 pladl oals &l sl Joe (6,510 b o (5,155 Sgw eS¢ i
Alod pladl s i

..'l Gl 53 (65 aoudti 9 9L ||'.
VE Y Ol /F (gl /) B9



Vo | oslitl L8 5 pols s F309 1 95T b iy o 468l dnnsgs (5501 1) | 5o g o0 & 500

&l Cow pd

Oblasls Goiz ole) g (gl S 3" OTA8) (Ll S5z 5 (ool e o (Bl (gonal ]
AYO-VFA ao FA0,leis VY Jlo ¢ g pla il M aildie (6 ,50,155 Jlax

Jo sy p0 i i (YD) (Gile guamms Al 5 ol ulie < Soy58 Tl sl ool e
o)l VF 090  Jlo (5 luler o5 Slalllas " a5 Sloley Blsl sy o oo 43 pdy slacS
BI-YD ao £O

2 SIS ales 5 Jlo 6 X5 oS LU g)p” (OF ) LSS5 heslonl 5 (oo Sy ol
CFONY ol 5 b o lulis sla ags ad, glaces,d howi (28 5 culi gla s
AVA-AY ao

3 A £985 2 (o ple SS9 (I 50 CeaSl ] lap e alail) (o) (VTAD) 25 Jlox
ab)l ol )5 alipbly Sl ol Glsl Geys o e aBply S s Jbo slac s
By olBils (g lules 5 o pae wladl saslisls

5 obllas lad > S g lans” ((VF)) (i oo g 6,008 BB el o uelowsl (iduiings
FYPVOY oo DV e pla s Il o sl o iass " Il (6,55 )55 sloclis

Sz Jlazol g gyl CoieS G abuly (o COTA0) e oslol 15 5 (650l oy g o Slimo
&9l 5 olatdl gl alon (sl & a5 Jlolee 3lsl oyse 5o eabatdpldy slacS i o i
ol o axly sadll ol3l oRisls ¢ olie joiy oo e o

5 i ond oo Jae 5l esliial b oy ass™ (OYA) (s (2l ansl) 5 cpall s leens
FAFY mo dh o)los ¥ Jlo syliban 025 slagiagyy & Jlo glacens

3B L Seolo slassly 0 i S plSe ol CandeS S8l " COVAF) il i
9,0l axlg oMl o1 olKitils o)) ol IS aslipbl eS8 b as a3 > 5

o 6 S5 L ) plnal alaly (" QTN ol g 55wl 5 e« B I3 (510
V£ ao ) o)lad o) Sl ey 5 6 b et MLidl CuaS iE L ST b aillise

oSty 5o g,y 5 eoliial L o (slas 5o i (22 oo a5 d(VF 1) o sasle (s 5 o o lpolS
I ol ples Glygl ey o ead i pdy SlacS b pe Sluidy Sl orable g (Egkan oas
FVFYAD ao oF) o)l ) 058 ¢ sl 5 (5 ke

Gl glo sy ¢ Joae G drwgd ©gm (5, i (N TA0) ( BB o) § Lo el Slws S
AFYY oo (OOYY ool

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



Ko g 02890 g8 [ o 030l L 8 b (0l (S S5 2 38T b ks Jte AL anwgs oSN &l [ VoA

Sloss o ol 5o b’ ((VWAA) (oo lojlos ooyl (5l ailins] (2505 4aS
el lajls Ml e Bleds 5 S lieb]

BT 50 i 58y Jlozl i3 Jlas elge (lulis” cOYAY) g )l5 Lo, 5 (catns, Al sz w50l 0
O Ul e sl gl i a8 b o o Shas 5 o] b s 5 ol ples a0 3 Jbo
AVFNEY oo F o lads

9 @)Um ﬁ).u&n sC\JLo.UCAM)s 6L®)t23) £ guw g'}u“)..s..\.a" «(1Ya9) ‘Iﬁo oé‘)' e MM 9 S0 s&séfo

Abdel-Meguid. A.M., S. Ahmed, A.S.,and S. Duellman (2013), “Auditor Independence, Corporate
Governance and Aggressive Financial Reporting: an Empirical Analysis”, J Manag Gov, Vol.
17, PP. 283-307.

Auditing Standards Development Committee of the Auditing Organization (2009), “Auditing
Standards, other Assurance Services and Related Services”, Auditing Organization.

Ebrahimi, K; Bahrami,Ali; and, J.Baghian (2017), “The Impact of Audit Quality and Shareholder
Rights on the Probability of Fraudulent Reporting”, Auditing Knowledge, 17 (69), PP. 149-
125. In Persian.

Beneish, M.D (1999), “Incentives and Penalties Related to Earnings Overstatements that Violate
GAAP”, The Accounting Review, 74(1), PP.57-42.

Briloff, A (1990), “Accountancy and Society: A Covenant Desecrated”, Critical Perspectives on
Accounting, 1(1), PP.5-30.

Caskey, J & Hanlon, M., (2011), “Dividend Policy at Firms Accused of Accounting Fraud”,
Contemporary ~ Accounting Research, Forthcoming.  Available at  SSRN:
http://ssrn.com/abstract902080.

Cooper, D. J., and D.Neu (2015), “Auditor and Audit Independence in an Age of Financial Scandals”,
In Independent Accounts, Advances in Public Interest Accounting, Vol. 12, PP. 1-15.

Danielsen, B.R., Ness, R.A.V., and R.S. Warr (2007), “Auditor Fees, Market Microstructure, and Firm
Transparency”, Journal of Business Finance & Accounting, 34(1), PP. 202-221.

DeAngelo, L (1981), “Auditor Independence, ‘Low Balling’, and Disclosure Regulation”, Journal of
Accounting and Economics, Vol. 3, PP. 113-127.

Dechow, P.M., and D.J. Skinner (2000), “Earnings Management: Reconciling the Views of Accounting
Academics, Practitioners, and Regulators”, Accounting Horizons,14(2), PP. 235-250.
Dehghani, M; Bahadori, M;and Z, Ismaili (2016), “Investigating the Relationship between Audit
Quality and Probability of Fraud in Companies Listed on Tehran Stock Exchange”, First
Conference on Accounting, Economics and Management Innovation, Bandar Abbas, Islamic

Azad University, Bandar Abbas Branch. In Persian.

Eilifsen,A.,Messier, W.F.,Glover,S.M., andD.F. Prawitt (2010), “Auditing and Assurance Servicesin”,
McGraw-Hill Higher Education.

Erdogan, M., and E.O.Erdogan, (2020), “Financial Statement Manipulation: A Beneish Model
Application”, Contemporary Issues in Audit Management and Forensic Accounting
(Contemporary Studies in Economic and Financial Analysis, VVol.102, PP. 173-188.

Hotda, A (2020), “Using the Beneish M-score Model: Evidence from Nonfinancial Companies Listed
on the Warsaw Stock Exchange”, Investment Management and Financial Innovations, 17(4),
PP. 389-401.

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s



Vo | oslitl b8 5 pols sFi09 1 25 b iy o a8l dnnsgs 5550 1) | oyl g B0 & 500

Jamali, Z(2016), “Investigating the Relationship between Selective Mechanisms of Corporate
Governance and Audit Quality on the Occurrence of Fraud in the Financial Statements of
Companies Listed on the Tehran Stock Exchange”, Master Thesis, Faculty of Economics,
Management and Accounting, Yazd University.In Persian.

Khurram, S., Thierry, P., Ghulame, R., and E. Osama (2018), “Audit Quality during the Global
Financial Crisis: The Investors’ Perspective”, Research in International Business and
Finance.Vol. 45, PP. 94-105.

Kyle, A (1985), “Continuous Auctions and Insider Trading”, Econometrica, Vol. 53, PP. 15-36.

Luo, Jin-hui, Chenchen Peng, and Xin Zhang. (2020), “The Impact of CFO Gender on Corporate Fraud:
Evidence from China”, Pacific-Basin Finance Journal 63, PP. 101404.

Li, T., and N. Zaiats (2018), “Corporate Governance and Firm Value at Dual Class Firms”, Review of
Financial Economics. Review of Financial Economics, Vol. 36, PP. 47-71.

Moradi, J, Rostami, R., and R. Zare (2014), “Identify Risk Factors Affecting the Likelihood of Financial
Reporting Fraud from the Auditors' Point of View and Examine their Impact on the Company's
Financial Performance”, Accounting Advances, 6 (1), PP. 141-173. In Persian.

Pott, C., Mock, T.J., and C, Watrin (2009), “Review of Empirical Research on Rotationand Non-audit
Services: Auditor Independence in Fact vs. Appearance”, J Betriebswirtsch, Vol. 58, PP. 209—
239.

Power, M (2004), “The Risk Management of Everything?”, London: Demos.

Rahimian, N; and R. Haji Heydari (2019), “Detection of Fraud Using the Modified Model and financial
Ratios”, Empirical Accounting Research, 8 (3), PP.47-69. In Persian.

Shakouria, M.M., Taherabadib, A., Ghanbaric, M., B, Jamshidinavid (2021), “Explaining the Beneish
Model and Providing Acomprehensive Model of Fraudulent Financial Reporting (FFR)”, Int.
J. Nonlinear Anal. Appl, Vol. 12, PP.39-48.

Shirazi Dehkharghani, M; and N, Haghgoo Mehrdad (2019), “Investigating the Relationship between
Business Strategy and Fraudulent Financial Reporting with Emphasis on the Role of Disclosure
Quality”, Accounting Perspective and Management, 1 (1), PP. 60-76. In Persian.

Sokhanvar, M (2015), “Investigating the Impact of Auditor Quality on Fraud Detection Mechanism in
Customer Units with Emphasis on Company Life Cycle”, Master Thesis of Islamic Azad
University, Shahroud Unit. In Persian.

Wang, Zhi., Chen, Mei-Hui., Chin, Chen Lung., and Q, Zheng (2017), “Managerial Ability, Political
Connections, and Fraudulent Financial Reporting in China”, Journal of Accounting and Public
Policy, 36(2), PP. 141-162.

Woods, M., Humphrey, C., Dowd, K., Y.L, Liu (2009), “Crunch Time for Bank Audits? Questions of
Practice and the Scope for Dialogue”, Managerial Auditing Journal, Vol. 24, PP.114-134.

Wua, H., Changa, Y., Lid, J., Zhua, X. (2022), “Financial Fraud Risk Analysis based on Audit
Information Knowledge Graph”, The 8th International Conference on Information Technology
and Quantitative Management. Procedia Computer Science 199, PP. 780-787.

'|| Gl 53 (65 aoudti 9 9L ||'
' VB Y Oliune /F s /Y 5390 s


https://www.sciencedirect.com/science/journal/02755319/45/supp/C

Judgment and Decision Making in Accounting
Vol. (1) Issue (4) February 2022
Abstract

https://doi.org/10.30495/jdaa.2023.1957475.1035

Presenting the developed model of Benish model with
emphasis on the special characteristics of the company
using neural network, vector machine and random forest

Kiumars Pourgadimit
Saeed jabbarzadeh Kangarloui?
Jamal Bahri Sales®

Received: 07 / October / 2022 Accepted: 11 / December / 2022

Abstract

As the business process becomes more complex, the risk of financial statements being distorted
increases with each passing day. In this regard, researchers have been looking for models to detect fraud
in financial statements. Benish (1997) used a combination of financial ratios and accruals to predict
profit manipulation methods. since auditors are presented as external oversight in the corporate
governance structure of the company's performance, in this study the model is developed based on the
qualitative characteristics of the auditor, which include the auditor's size, auditor tenure, reporting
delay, Auditor Class and Auditor Change.The fitting of the stochastic vector machine, random forest
and neural network has been used to fit the extended model. The results show that the coefficients
obtained from the random forest model are 99% and more than the two neural network and vector model
94%.

Keywords: Banish Model, Audit Quality Characteristics, Neural Network, Vector Machine and
Random Forest
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