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-S.Anil Kumar and Other, Entrepreneurship development, (New delhi: New age international publishers,
2003), p.197.
2 Gokul Sinha, Financial Statement Analysis, 2 Edition, ( New Delhi: Eastern Economy Edition, 2012), P.540.
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?Younes Boujelbene et Sihem Khemakhem, "Prévision du risque de crédit: Une étude comparative entre

I’analyse Discriminante et I"approche Neuronale", P.3, disponible sur :

http://arxiv.org/ftp/arxiv/papers/1311/1311.4266.pdf visité le: 30 décembre 2014 A: 09 :30.
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Mireille Bardos, Analyse discriminante : Application au risque et scoring financier, op-cit, p2.
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Parie, 2008, P.04.
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> Stéphane Tufféry, Data mining et statistique décisionnelle,(Paris : Editions TECHNIP, 2005), P.243.

111



@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

s AY) Llaa¥) cullaly e slly @il Jilail) Guglud zau)l) uaasal)

Dlasi¥ly adll ghaall Jalaall laal Gl calie 1) 3yl S cCnall 138 DA
Z 3l ey J5 ¢ ) Aila) gAY 3l e G sllY) ada A3jlae ) Ly Sl

Aginal) Jlsall el clsha e ol Gl cpied deasind)
o sl lani¥ly Aadd) hmaatl) Judadl) HLEA) cibaad 1Y) cullaal)

iadiye Base Ll aay sl sty Jadl) (ghuall dalaill slud las) o)
saae Al Clud L) d8lo) duhall eda 358 siall bl Aagday Ll

tobdl) (aall) Judadl HLas) bl 1

eyl Caline 8 Yiewind Y1 Ailanyl i) (e JJadll ghuall Jlaill i Y

>3 «(Probit Analysis) Jlaa¥) Jidaill Jie @Al clim e ogalll adel

Cyedal ddline LNy ((Neural Networks) dusasll 48:al Jilas «(Dicision Tree Analysis) ) yal)

adie) Gl Cluhlla ¢ Jmilly 5l z3la ol Ll Dlae Slad iy (ghaatll Jidatll of cluhall

OS5l 1 &l e leadls Alie 5 28 ghuadl) Jilaill Cdl clid e ogdalll g
LAY el we jlie JS 3 Jumil ) ghnall Qs dags

Pl e aall ghuatll Jaill 2 las Gl (e

@Al Bl o caiailly LDl o Uy Sa a1 e LS 3 Jhal) (el Jilaill 258 -
@il Jiaill e Juzmdl 5S @llig Lol = Slad) Alasd Ja alagl mes Lo Glle e

lalaall (e age 5 S 23 o adiay (gA) anil)

Fadlas) aladial 4l 4ud 4l il uall Bl U 8 cbasidl Ll & —
(les hypothese (mse Glund o cibpmiall LAY 4SSN Golead) aviad ddgad o bl

! _Altman and Paul Narayanan, "Business Failure Classification Models: An International survey", Financial
Markets- Institutions & Instruments, V. 6, N .2, New York University Salomon Center, Published by Blackwoll
Publishers, United State Of America, May 1997, p.82.

’Tene George Colince, "Evaluation statistique du risque de crédit par la technique du scoring : Cas de Afriland
Bank", Mémoire de master de statistique appliquée, 2006-2007, p.38.

112



@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

Jil asl) Jlas) o ) (S i (yfic sene Al 8 500l ol Lad Gl gaussiennes)
¢ Mahalanobis 4dlue A Jidis Apleal)l aysill Ay Jici © Cus O (= Af2): b WS S
:Odie ganall

A2=||u1-u2|| Z-l= (M1-Ho) TZ'l(ul-uo)
fluctuations il Calide il daald (65 Wall ) 3)fte il ladll (ghunail) Judaill aodr
Gl ghias (goluiy Gl ganall apdall aisill Glica b Laal Jiady ) 485 «d’échantillonnage
(e

ias 4 A G ilSie da o deny ginall Jilail) ((Romeder, 1973) s

sl G Juadl) €0t sanall G Cilajie Gl ulee o 13lde] e gene Gu Jaail
Ll (s ad (imal) Jalaill) Zasalaally 20l ol (e de sana Jlaxtinl 3 finially danlud
G fled) i ) e ganall (8 laiad odn Caisd sale) RaS 8 Jiat Aol AKad)

Jidatll) $3)baall jpleal) Ao Adpee dyaar bada Bjhe gl A 0 A andll Adpra adais

L OLAN a5 (el (ghall

teall) iy LA Gluwd-2

G e LIS ailas Buse Qlid el syl dilas il cabine iy
2ol L Ll oda Jidiis claally dpalall Jalus Y
Dhall G Dovana Wil sSan shadll i IS lage 4 plaa o Jany Sionaslll z 350l -
e JB g il sl e ST haall pad e deans o) 13 (Sa Yy aaall aalgll
IV LAl gl zdgall iy Condl 13gd e gpal 23l diing o (S Y 3 6 3 L il
i) i A Al 3

o Miane s ¢ Jlexinl) ALl ¥l ST o (e sl laadV) Jea HaT o llia -

! Azzouz EL Hamma, "La gestion du risque crédit par la méthode du scoring : cas de la Banque Populaire de
Rabat-kénitra", (REMAREM, 2009), P.P 8-9. Disponible sur :
https://halshs.archives-ouvertes.fr/halshs-00607954/document visité le : 23/03/2014. A 11 :10.

> David G.Kleinbaum and Mitchel Klein , Logistic regression : A self-learning text,3 E, (New York: Springer,
2010), p.p.06.07.

113


https://halshs.archives-ouvertes.fr/halshs-00607954/document

@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

aahide Jalse saad il il W Caai a5 S UK 5,aY) oda 3aB s Al Al UK
A gsds sha e
AT Gl Gy lusasll) jlaai¥ly add) gt Jalasl) A5l : SE) Gllaal)

t AV ) anys addl (gl Jalaill  Alagus A3jlie b Lad
:(LDA et LOGIT) (s sll) Julailly sl ghuaatl) Julail) ¢y 4350 —1

duial sl S 13 @il Gailadll e 4 Gy ¢(Efron, 1975) 1 Jlae 8
Z3sadll (e Allad ST (gl Jalaill Allall o38 i ¢ capdal) aysil oty Auhal) A8 e sandl)
Al & aag bdll gaall Jdaill e 13lde) Ageal A el Slelal 0¥ sl
Oo 0sSs Anmpdll o3a (Bia3 b Bl V) L Jled LpE ey M) alaeY1 Y s Jlexin
) 338 ) Lyl gy s il e ST dadlay () sl 23 el Jlexin) Juad)
by all e
Gl (T.Amemiya et J-L .Powell, 1983) a8 :aldiiia g 28U Ayyandi e Al & 25)laall-
el Adled e B)lie AEN yulee ()5S, A0 Ay i) lpatal) ()5S5 Laxie o Jsll 13 8
oo desane IS ) s Lal sl ol cmall aysill Jlaials Jawgiall el Uaslly Gl )
Appdtll el s 3 al) ghuail) Jilaill 3adsi 4iSa) lialdl paliiegg . Cile seadl)
Al 4 S 0 gimall Jdaill 58 o) ) Glalll iy 00 sae (e WU (K1 (Aliusl)
Ll o il cul€ cellyg L Aplal) ey Aladiall Akl iyl (e dlagial) il
AL Ayl clpaiall calS 13 Alls b el gl Jaill Jleaind

Al
zasall Alad o (Andrew W .LO, 1986) (s il Cilyiiall Alla b dialsall Lkl

are Al iy Bl Apdill cihgiall Al 8 0585l gl Jdailly 2l sl

(sl oy of amy ¥ Al 030 (b)) LA sane S 8 rphal) il Apua b (8

! Mireille Bardos, Analyse discriminante : Application au risque et scoring financier, op-cit, p p.180-182.

114



@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

daa & (e Salll Jalal) sl o Cua

Jadl g L el il 8 alaaid) Zeslal) Zibany) culld) e Ll (Mt ey -
sl A lldly et il e A culS 1Y Al W) clausd) W
¢daaxially Adavuadl lassl) t_s..gn.ui Oae Al ‘_g PRE ‘;\M}m lassy) &_ULJ Loy cwﬂ\

Lhsid) o Adadl) e 4D ) A8l dedll U ol i) dapda oL
?:(LDA et Papproche neuronale) dsmanl) ASull) Jilady jdl @huall) aladl) ¢ 4,08 -2

ST L e cVe A il e 15lde) gasla¥l cdls on Al oSay

Lpaaly Bayy o AVL Gjlie sl saa) Adled el DA (e Lplanal Jislay ) bl
3sag S eda (Paquet, 1997) (b cc¥law sae A JSLaal) e adSl) 3 dnaal) 408 Jalas
Ajlie ST A pay Alssll 038 a Yol ALl o3gy pLaa¥) S cfinll) olady cnlad s
pailadl) G DI dapb Jen dnmsd A aeag ptal LSS Lilaay) ) sy
dal Laulie ol Ll 3 Al oda i (Gl Lchndly Uaall a8 Jea o el Jlaal;
Gas Al Gbysial Gn Al 0K aaad devien o debidl ey aieal) JSLEA
GSedSl) Lgall gl e lulid Gilisy dpaall 4l Jdas ol (Angelini et al, 2007)
losacs ccihiiall G Abad e ADle dallae e 435 25uY) 3sauall daph L Scoring
O A Gilaslae zhatu) Al s e dgul Goaial dpaall AN Jila el (Ko

Al Ay

Alled ST dguanl) 303l Jolas o ) Led Wl ¢ Odom et Sharda, 1990) J Al s
Juzmdl il ael duhall oda 8 aodiiad) 20al Jilas oY L ASDIS) Adlany) bl (e
st Gluwsall e %8181 Ciia dum . Hlaa¥) die 4 giuall Jaill il 4

(Coats et (e JS sl Gl Jady sl ) s -l Jalaill %2874 Jlie bysaa

Arala Ay HlaY) kel g SLaBY) A4S MESl) L) aladiuly Aa )Y el IS 58 8 ) el sl Mo S sl aeal e
sl e e 1 gm e Y1 i ) A g 3
http://www.zuj.edu.jo/wp-content/staff-research/economic/dr.eid-ahmed/7.pdf visité le: 15/09/2015 A 21:30
2 , . . .
Younés Boujelbene et Sihem Khemakhem, op-cit, p p. 6-7.

115


http://www.zuj.edu.jo/wp-content/staff-research/economic/dr.eid-ahmed/7.pdf

@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

b Adlay (S5 A CilS 1Y) dguan) A Jilats (ghuall dalaill aladiuly Fant, 1993)
O 2891 e S Alad Lmal) A0l oot iy Qi) (8 91 s it i

4 Adadiyall CalSally (Sl Uadl) g5 ylie)

1000 (e &358e due o o(Altman et al, 1994) lg a6 ) duhall mln ciul LS
Juail o Jsanll dal e adl 1992 5 1982 (p sxiaall syl 8 dyllay) delia dusga
ST Al dga e oS Laaly s 8 Lpuanll 4508 Jilaty (il Judail) alasi) aay bl
o (S (ghmal) Jalaily Lpnaal) 4030 Qs aliall 23N (o (Swales Yoon, 1992)
Lofidlide oyl e e olading Glskel Ll (llad) cihlad) G Gl
sl (e ST Al 3ian GlSal (ghmall Jidail) slud (f ST 38 (Hoang, 2000) L
Al bl oot JuadY) ey cdghd zila Catualy e Gl Cps Auanll AN Jias

Aball e 73l Gyl 4l
rasmiall laai¥) Jalady el usall) Juladl o 45)Ea-3
Usie Clyrie 32 g O Al Al € Wlal 2aeial) lasi¥l Jidas gl ity

(LS Barie ) sl 06 Ledie ae by o LS Gglad Jlaai¥) quglud aagg canly adli yuidia
haied e Al byl S ole DA e Jiiall 3 el 13 ey 50l e el

Ny aasie aill el IS 13 Lo Alla 8 deladinl (S @llls (il dilaill (S e
Dsie 2l el 065 Lenie ghmaill Jbaill gl e slae¥) 2 WS canly 2o o ey

2: gaghial) Jalailly peudl et Juladl o A3jlia —4

Gl ¥ (gasiiall Jdail) ddee (8 laniy) Jalats el Jalad gl (e paill e

Ol (3 gas Ao Gadailly - shaldl e cpalil) S 58 3 Al el 3V il Al L L Jidall ol ¢ S5 sl el ae !
sl e e 28 -27 pa, pa (s padll

http://iefpedia.com/arab/wp-content/uploads/2009/11/32.pdf visité le: 15/09/2015 A: 22:30
28 . dasdi g yall 2

116


http://iefpedia.com/arab/wp-content/uploads/2009/11/32.pdf

@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

Gleganall (o 220 218 & G cgilaie e @Y Aagiiad) Cleganal (o Adse Glily 5
Taadlal) (05 Aase Slaslea 3gns Ty Vs Slad Blsiall ULl e Ao pane DA (g 3 siial
Vo4l ey o el dalaill 5 Lali¥ly ol st e DS ae paslay gasiial) Jalail) o
Caling WS ¢ Slasy) dalail) ddee eha) Jd 3y pand Claglas 5 cilily (6f (and ey
o) gl 4l Gy Caailly sl el aadtiin 4l AL Gulid) e (sastiall Jalasl)
SV b VoAl 3 sl 13 G Lo aal (e ey A Slas) las) G asag aae L las)

ggina lajlicls o LS bl 30 2y oK1y bl At s2e sl

rdguanl) ASudl) Jalaty ensll) el G 43,85

LS cclesanall g Juadlly Suaill (abel delilaa¥) duaal) Sl bl aadin
Ol dalaty W1 Ja)ll Jae 31Skaas dae il sl 5l ia g a0 Akt il b ki
Voad Adadll ye Jisall ae delall o aiyaiy gl 13 L aiady ) g pall cany Gl
bl 5a Lpsaal) ISl CQslals g pad) Balall Ciburie 4ai ) asll s o adiag
il Training cuyys o Learning alad DA e (S Lo Ji Wadll Jas ) Cingy o))SS
gl (e sed sl z3paill Ll (Uasll Julis ) (g0 A lis¥) () Jpemsl) Congr dganl)
dallad zisall 13 aadiugg copee day S Ay Alasial Ak ) Lelisad oSa A A

LT gl (SU) oo sene ) Caneaill dlee Jie dae gil) Al Clpaiall ld g Al

D39 Giglady al) (ghasatl) Jalail) (gl Lardieall 7 3lalll (any 1D callaal

sl

lead) 5 Aplaill el Cigaall o el alaialy Gluwsall Jixiy 50 gaase s 3

anims LS Pdlngially dimll LAl bl taaalse COB ALy 8 Cisadl oda Cumiadd il

Daadly hall gl Jdall oslal e lmuhs 8 S5 Ghgw WSy (10 a8, JSa)
sl (g Aeaiiall z3laill (iany callaall 138 DUA (e Jsliii sl

Lelihuall dpasll SN Zilas S Gles ol 23 5aill (o A" (gaen ) de dess daals Glade (sl Qb il et

86.0= <2014 a3 gudl cliall i dnala €12 23alledalad) Ll iy Amals Ao "5 5ul) J32 Op el
2Angela Madalina Petrescu, "Evaluation des risques des préts bancaires", Mémoire présenté en vue de
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present”, Journal of financial education, vol 33, Marquette University, United States Of America, winter2007,
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2 salma Ben Amor et autres, "Modéle prévisionnel de classification des PME Québéquoises emprunteuse en

fonction de leur risque de crédit", Cahier de recherche (ESG-UQAM), N° CDP, Canada, 01-2010, disponible sur :

www.esg.ugam.ca/recherche/document/2010/cdpd01-2010pdf . visité le: 20 Mai 2014 .A : 15 :12.

? Hamadi Matoussi, Rim Mouelhi et Salah Sayah, Op-cit, p .05.

* Michael Pogue, "Business failure- prediction and prevention- relevant to Acca qualification papers P4 and

P5", student Accountant, London, June/July, 2008, p. 54.

> Yu-Chiang Hu and Jake Ansella , "Developing Financial Distress Prediction Models A Study of US, Europe and

Japan Retail Performance", Humanities and Social Science, Management School and Economics, Overseas

Research Students Awards Scheme (ORSAS), 2006, p .04.
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' Edward I. Altman, Alessandro Danovi and Alberto Falini, "Z-Score models application to Italian companies
subject to extraordinary administration, Bancaria, N.04, Italy, May 1, 2013, p.02.

? Edward I. Altman, "Financial Ratios, Discriminant Analysis and the Prediction of Corporate Bankruptcy", op-cit,
p. 594.

® Réjean Belzile et autre, "Analyse et gestion financieres”, presse de l'université de Québec, Université de
Québec, Canada, 1989, p .209.
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! Sanobar anjum, "Business bankruptcy prediction models: A significant study of the Altman’s Z-score model”,
Asian journal of management research, V. 3, Issue. 1, Online Open Access publishing platform for
Management Research, Malaysia, 2012, p.215.

2 Samir Meziane, "diagnostic et redressement des entreprises en difficulté", Mémoire de fin d’études, I'école
supérieure de banque, 5eme promotion, Avril 2008, p.08.
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Edward I. Altman, "Predicting Financial Distress of Companies: Revisiting the Z-Score and Zeta Models",
working paper, (New York university, 2000), p .20.
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! Chiraz Fekih Ahmed et Fedhila Hassouna, "prédiction de risque de défaillance des entreprises - Capacité a
utiliser les ratios financiers Application du model linéaire de Brunswik", p .02, disponible sur:
http://halshs.archives-ouvertes.fr/docs/00/59/30/34/PDF/ChirazHassouna.pdf visité le: 13/01/2014. A 21:30.

> Hamadi Matoussi et Aida Krichene Abdelmoula, "La prévention du risque de défaut dans les banques
tunisiennes- Analyse comparative entre les méthodes linéaires classiques et les méthodes de l'intelligence
artificielle :les réseaux des neurones artificielles", Crises et nouvelles problématiques de la valeur, Hal, France,
May 2010, p .9.

* Adghar Fatiha, "Diagnostic et redressement des entreprises en difficulté : cas de FONDAL (ex ENF)", Mémoire
de fin d’études pour I'obtention du diplome supérieure des études Bancaires, 5eme promotion, Décembre
2003, p.18.
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Mouhcine rizqy, "prévoir la défaillance des pme", mémoire présenté a université du québec a trois-rivieres
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'Bnoit Boulet, Le redressement d’entreprises industrielles, (Caen : édition Ems, 2003), p p.107-109.
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! Mireille Bardos, "Les scores de la Banque de France: leur développement, leurs applications, leur
maintenance", Bulletin de la Banque de France, N. 144, La Banque de France, France, 2005, P.63

125



@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

Ol Al figaal) @axll saanall e syl iRy
ol la JleeY oy [ ddlal) dalaidV) dagill : Jleay) D) Giels Jas iRy
(Amx pl) amea) Gl [ Aplaall gall zopayeall SLEY) asd) iR
(VA-VA,; VA, ) sdilad) Ledll sa J3ae :Rg
Y/ (@) = el + Aplall Jleel) edledl Glatil aa iRy
Alad) dedl [ Jangiall sald) L) sgald) Ll Jaes :Rg

(Batll e AL Callsall dan) Ry 15V Lol et oAbl L) Cansl 038y (e
tlssall Z anii oSy Z Score dalaall 8 G0l Canl) o (omysxtg s <Y1 8
100Z=1.255 R;+ 2.003 R,— 0.824 R3 + 5.221 R4-0.689 Rs-1.164Rs+ 0.706 R; + 1.408 Rg-85.544

P (e 40l s yay ilinsall Capialy (s (piag lole Juastiall Z dad 45)lia iy,

oailiadl ifilee Gailiad Gl oliid dalidl oda & digle dilaie 1 Z<0.25 il 13 -
ool 358 e 5,AY) Clgin DA (DA ALEE dawsall
LS axe dihaie :=0.25<Z<0 .125 cul 1y -

el el diglay) Al :Z>0 125 cul 1y -

Sigan JLainY S dgine 3 g ) A Ll (Jdll ash it ¥ Aadsiad) Z dad ()

Tl g ) Pla Jadl

2:(zavgren, 1985) zis -6

Alle 5y elliay Cua ¢ Il Jally sl 3 &aal) 23l aaf aaf Zavgren zisa ey
Ald 25 ¢ uadlll diaill ulad o zisalll agiys dedll lgin eedd JW Jadlly sl e
(A L) il Aladinly danli 38,0 45 5 ALEG 3,5 45 e e Ay Sl
el ila [ bl g5aal) Jasgia

cerladl 93l hansgie [ Aaall aedl) o sie =]

! Hubert de La Bruslerie, Analyse Financiére —Information financiére diagnostic et et évaluation, 4ome E, (Paris:
Dunod, 2010), pp 454~ 455 .
94, o (3l e «é_’\..ﬂ\ ihiae gagjz

126



@hanal) Jalatl) Jlantiaaly el irilly 5l I Juadl)

o) fana [ AcSa b L gl =5

Al @lslad) /3B Jgad) =4

(ot lsdll (ia ggana + Ja¥) Alsh 5ll) [l ila =5
(oedbusall Bgia gsama + JaY) Alsh gll) [ JaY) Algha ¢y gall =4
(Jalad) Jlad) (afy + s galed) &3l J ) [ ilagall ila =]

111985 suus zisai-7

Gl Glgall (myd sae aldl 3l sy & olall Gslul € o L)) a3
Pmaad Gl Zasar (y Lady A0 S o) 6 4L

4,84 — 20,341 + 1 4 1,88=e

el gyl diad Jaus sia g Adlall Ae)0 Laalusall dsnssall (a3 (S0 puiagy pie=a

St Y Ladie Jlall GeSay dusall g2l Lo Ala e Jils 3gh Cange o) sl 320 13
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' Edward I.Altman and Paul Narayanan, Business failure classification models : An international survey, NYU

Working paper, N. 04, (New York University, May 1996) P.98.
Gl pall 8 M) Jally onll dpail) sl 4aild e AN ALl ol danl sae" caanl Ciy il deal g salall dea) s gedl) 2
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! Dahmani Mohamed, "Prévision de la défaillance des entreprises par la méthode des scores", mémoire de fin
d’études pour obtenir le diplome supérieur des études Bancaires, 9eme promotion, Octobre 2007, pp 43-44.
2 Mireille Bardos, Analyse discriminante : Application au risque et scoring financier , op-cit, p.110.
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! Ibid.
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'Sinan Aktan, "Early warning system for bankruptcy: Bankruptcy prediction”, Doctoral dissertation in economy,

Karlsruhe, 2011, p .88.
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> Mireille Bardos, Analyse discriminante : Application au risque et Scoring financier, op-cit, p.161.
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! Alain Marion, Le diagnostic d’Entreprise- Méthodes et processus,( Paris: Economica, 2000), P.11.

?Ben Chin-Fook Yap, David Gun-Fie Yong and Wai-Ching Poon, "How Well Do Financial Ratios and Multiple
Discriminant Analysis Predict Company Failures in Malaysia", International Research Journal of Finance and
Economics, Issue 54, EuroJournals Publishing, 2010, p.168.
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Les segments diagonaux sont générés par des liaisons.
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