-t

.°< 5ol=mis] anlliung §;

5 9398 52 o e e ol o
JsrsSe b (Sl slgal g
SIS ouly (559190

Ed
Sk e
¥ Lialus Ls,
dededy
S e dara gl ol doa
F1e 1

(pwigo bd) s

ng,;._.a‘\s.u,_|,aJwTji.mlaw,rusmnusjgau#b-,lwyug

ply ket Syl o pl by 00,508 0l e a8y s T ity 30 Sl o510 (Vg cslhael (g1
il 4313 S0l b e 31103 e 510 B 9 S T bt

b9 e e S Sy gy (Sl SN S35 ke 4y Wl g

VIR BVCIW PR N APV 4 B ety sl 5 e asls @34 p8T 5l gﬂfo)ﬁ

O iy Sy e S e ohs s g5l e 20 N
E. mail: divandari@divandari. com
igdnd g p ke doly ol ST T ey gl K ke il ae s Kals ) s T
Fon g el ol 5T o8l Sy e oIS pale s e fg5 5 damms el leme 55
E. mail: porzandi@ut. ac, ir
-

WSl .u—l;u.d...l bUToL{.:_;bu.n.l;CJi.:AJ_é.ﬁﬁgry (- R T

E. mail: r.mousavi@isu.ac.ir



6 el Dty e K4 558 0 6 (S Slgaly A S P B 0 5% Wl 0
YR < TR TS ) JUR PR P

1Lhe_jb .\._...15

R “5_,\5 aaly Amaals ali._l.l# F':'—"'“ s&_)'._&ﬁl n_i.»d___) ¢r'IJ ‘_o;_xj_,l:-'l’# ‘U’lv’b
Sl o zel (e

-~ |sabnisl asluiumg j;



9k

-
-

salmiil asli

.

40 NA0

4t 5 Lacsl Mae oo 5 gy pllis ol 3708 poe Juls 40 Lo 88 50
) olandl e alin s 5 559l aiey o olgs o Rage st @ (S
el 428,F auge

& BT abas ot )P 3 sl S L alaly 13 (605 oenss 455 0
Ol am Lol ;508 (som jlicutls walss sobuatdl pllai cilisee sleddn p (noln
O 5Y i 7 lae Sge olaidt (M sliglew 5 gl edee A3 Sl e e
Himd 3 037y A LA 3 8 glaer (Nigfz & Cal (] 5 STl g e gl
2 Sl Sleas ) pad Wle B bl | bty o o Bl g T (slaprands 4
0975 5220 8 Tk Sloperanss Sl (golie 83l gl (T sleadems (sl
S S ol el gllael

39 G T el teely o mylie Cylim g 50,8 5 S L, 3ing jeliia 4
Elst 5o STl le T ke y o (23 o pioaes Lol rod jpa LB il sletsy
b i€ e (M8 agke o Lgl o ool a8 e (sleillo glail 0,05 e alot e (sl
Sl o K oy sladoe 1 Jlo sla)lpl VS5 50 ol SleThe @ a2z
o Lt IS s 30 4 gobaidt byl 1 o3 Sy 5 0300 5 lovsh &0 Sopn
b g0 el dalo i 5k LIl 5 Sy

Jdo et oy Saaii p Cu e SSRe g Bl g S5 Bl 4
Sl (8l Lot 3 5l caslin oozl 5 o5l atsd oo LSSl (oao b b (oSt
! iien axlye GTL ols jslay g )liel (lpae g ple ok Sl ol pae o5
9523 ply 9 5y ke leto)d ol g ply llael cslis s 3929 i 5
oS g obalel clz cozge ply slhael g (B pdn 55 canlie sladyg) 992y Sl il
sl SOl gl oy

ol blii Lol (ro-d wbly 3 aS s (potis (28l 0 )0 LS5l
waled a1 5L 090 Sledbl 35 sl Jge o pe 4 e Ll (5385 0 505



Guiond Slun
Sl wile Goiod (pl Sloal (g
oloaidl Gilisea glgidn o Ualy Sy 9 (203l 5l (prlie 5 Sy qllis
1 Jor 4
58 ally| golatdl ilisa glgptn o lely (Solodipg dioge S5 Y
b g g il i 50 lgaly Soalsli g o pte g 38 @ s S (A LY
g plnil olS s0ls (§55935 (g S IS

Gl plowil & 59 b
=l S lgaly (Koo g 5l g anil oo Sl sl 0 pie 55,5 bl slgals
R g g Bl e ) (e B Lgaly ol (6l 2SS Joe 055 Silages
“'uj_)‘s" )Le...:...l \SJL_I 6"&?.'.‘)"3 OLA.‘ )0 k_{.-u._l.J r ts»l-l)b \S.L "J‘}.'..G 4 g Ju:\;-.u-::l v 4 g_'J-L:‘

Sz 3 P05 350 Jolond 9 4o g alwlid o wilgny 45 ga5uilSe ol 13

OB 05T e 4 1) 2850 4 sla it g oY (gloalis )l 00 ply Slete b ) Sy

» kel g Jbo €la ST gl e o o Bap ogar - &l S gLl

—asS o b 1) i Slededod g arjod Sl o a8 s SOLalas g gyl elaSSL
Mo Dy

o el Gleily g @iy LMl Slaptan 392y I Gliabl L, onf 50

1_3 d_b.\'J ;9 L.-i—JLA-A u’:‘iL“':'.," flrmneeted L.i_l dg-org g ‘—Q.als LI W- T J‘ ‘SAL?T u.u.f),ja...a

(Sl Ll o 0399 5l U ot el il oy B pmply sl

ol (Sb (ngh o pie 50 Gl 5 559,

!. Transactions

— u-:l-.'l'.ll ﬂ-l'-l.ﬁ.-!j‘

-



-
-

gakeaibl wolidungly

bwg 1800 ans jlgathls (Gocdedip JoSis 5 (6,1 4lejus (g3l 5800 omlin
g 6 e (slaills gl memlin (il 3008 A amd 3l Lal it phas oS Lob
Lol 8 me g liel Godei sla e 1890 ano s T Jlis 4 5 il

Sl gl o8 sl o Ly (il (5,890 (ol gcdaii (300 &y i
&9 shlo olee Glgl e03l & ol sl pgs (o8 5 tois 53,8 S 1 4sLo o
o bl Uty omily Uanil 5550 03l a5 el Bilogyha il Al azias Loy S b
Ay fole Bl ol e ST 5 S n cieosi 1y oy gl 52 a3l qeie8 JolS b
2590 50 il 0ad aa398 Jlogi Dyge 4 gl (Slaeosly oS S selsiin Sy 0 jge
aiaBMe Lo s Lol sleadhls los 3 lgaly 5,90 55 Ll el go 003 4 araddle Lo ¢ploms
el sl (a3l 1 pige & )loe a4 putsd Ly Uail 550 gloly; bl o
Ol 5o g ol laiasa Ty ases Adlis g lel (Sanlsiiyy (e 1 5 Jlep goses
a8 aalyS sl (5o b ST erse Sy 00 S2sS e slalkas wdgaome

Sl sl Jue 3 8o Fsldd sloJus sie b olgiga | s bel sla e il
o g a0 (5 (glo ol (6 8IS Al (S g (5 Lol sloan b gl it
ol ply s o p il pae Jloiat dhais oo ool (295 3 bl go S, olge
bl e oL Cadlad pana g ol SAeMB! EgliS il g5 ol S 50 pge A
Wbl Bre S g (5 ls) 20 5 O p> Sgaone gl e slaail
Ot 45 3390 58 O o3 gl o S a8 S dawgd ply 4y Ceend el w13 )
Bro Dgldd p e gloanl jl Jlo glasles | gk canl 5 45, e g 00l
LS oo oobiiud (g liel guky 4 oy O

GARY Sledl (b ol ke Juo Jlozr a2 Logipa oad plowil Wlaiod 1y b
SlaJawe aicwd dow g Lot Gondaii s Jue lase b ld Jus ol 45 el 1494

L Harry, Markowitz, "Portfolio Selection”, Journal of Finance, 1952, pp. 77-91.



5Sloe 1 oitve sLa Jaay | salatdl MLT sl it slisep sl Jae s 5L
5 e Sl oo L 5 Laosls §) gl slaJone pdign §bir e < 42335
Jolt (g, (1o ke oy yiots S oo oobinedd ayle s S5l o loaals 35,0 ol i
wsolaidl ST sle pina glins p gle Jas ool Risk Metrics Jae s KMV s
oloadl OIS sla a5l o3 b gilio BLS)) g (Sicon ol ) (g Lol S
ke Joos g wound Credit Portfolio View Jue laJoe ol o roge b5 oo dmloe
3 9sles e 5 8 ol | (g el Sy sl (slag i (5 3l ool b g bl
Sl sloas sty pradi (V) JS5 sl o Credit Risk+ Jus Wil (2 539 o

as g s |, g kel

Solael saulgii p1 (slo Juo (Guds el ) KL

S3tl3iip sla e
LSJL‘d

h 4

2 e sla Jue sle e glis p sl Jos Sl sladae
LLdF 0 5les @olazit -5

v Y
CREDIT RISK" (1997) CREDIT PORTFOLIO (MOODY'S - KMV (1998
VIEW (1997) (RISK. METRICS (1997

Source: Charles Smithson, "Credit Portfolio Management", (John Wiley and Son,
Inc, 2003), P, 109

! Siructural Moedels
2. Macro-factor Models
*. Actuarial Models

-t almis] anlifungjy



)]

—
-t

(salials] aoludung

S, 5 Laools 5l g 4ils |, 595 old 0515 wad 55 sla Jow 51 K o

5 ool Smy (6 ojluil y romis (Lol San culyd o Lol S e aslicl giglics
e T )28

S pllas 50 lialy 9d9a 5 ilidee (lirl (Glolet LB ool oo B2l 1l 50

A28 5, Sles o oiiie slaJus 005, b g5lS 00l (559095 Sl eolaiul b g 10

Tl ik diap S (25L; i weln Jae o B o Lisly sadai I o

£ El
.03_.1 :\.|1)|

9 Sl (o lawlild —olde 3,509 101y (Sadadi 3 Cu o
ply 203b g Sauny S

sleas )3 5l 30 slasn; ol o oF ool (a1 ply (gaulsii yy oo
Clighise unde g S (2l i alolid rabgr e 03l 5 20 le)

Szy g ool 2oyl 4T 053 dmgi Lacll (g5lze! ol e (solaie sledle
b L 45 3L ol 09,8l el in 8 oo 55 om0 ] )i g J 228 g lgaly OIS,
Simar 4 Wb aSL s ]85 b)) obel lose,d 5T Sy o Sy g 003k
Sy O Jliie Taly; o5 g eantly dials az g s odsiip 5 S g lisly Sy
5 bl Lgs SIS S il iy el (0 20 el g (6 IS 4l poo (Sleca 3
Jle S 4z g 1 0gdle LacSil o3yl 35 iy aiia 5 ) gl g S
o5 Lol (oogao nl 9 W)ls az g i lgoly cilidee Slads Jlits Sy 4 Bliks Slely
goloadl ibide s )0 IS alesw Slire st (bl o)) 8dsdin Olase (25
el 008 pods Jlaro (onn g SOl o0 w5l (Slely)

S ool piline ST plg 65dsii gy e (E5u 5T 5 LI e o)
o0 5Ll a1 glacSin) Sy alulid jshiie 4 SOk S e a5 ol Slaladl



5 loled o Codbye sliae 4 ply Sadelin Zg e 3 Cullge (ilie 4 am3 ga ploni

o 5y 0 ISy gl 5 ST (gl g 033k 30 J

Leoly (s9adadi p3 Cu e Juo 5132
A5 1) s gulgdl Sy e pogde 3l Dglita  Leoge Laly (S3ud 98T 5 o pae
ol 51 5 ol (55,150 K o ol Jolse s 5b 5 Mg 5 Lgoly Capua 510 Liae
2 ply sl B Elgl 5l g ot 9 i potms Nl B Laely s5elain S pie &S
PBlas Spin b olpen Copae S5 Blaal g > 35 2050 Sl S g
5 b olenys Lisls s9dsiipn Capdos Juoe Su izl (n prege il on S,
Szl 1S o a8 og anlgs goluandl aligus slgtisn o 80 ply slato )3 gleil S

D oo S b g pd 4 aoil 5 Sy oS 5 S e 9 S o)

NS

opkize pue Uy jLazitoj9e by o1 3w it a5 cot (gl agilly yal oS
il sy dlep b Sl s g e g 42218 392

a sl Sy g pikios ( Jlo gloolgs 53 IS 5 o plonit Ll
Sy 5 plpl g s igf pa Ll 5 g oS plnil anza Jolae S g ojlee
S pd Capiiige g dh anlyS a2 Jlo Sl ple CeaiS g )1 el b S,

D3l oo gmns dilopu Hlale g1y Cadis olonl glias 4 Sy,

', Risk
2, Comptroller of the Currency, Administrator of National Banks: "Loan Portfolio
Management, Comptroller’s Handbook", (April 1998), p.3.

— 5al=is wolihmgfy

-
-



-
-
| >4

isalmlil uolidieg s

o slaole 5o Ky cwlid g9

a2lpe 1L il ez §f Jlo olei j2 o oS, ' IS gaiyeenii Sy 50
St tilalor Sy Kigdodid Sy 1 b0l Sy 3l S 531 05 Le aim
Ll alae Sy 5 S e g il

wezrge 45 Conl (o lamalilo b 850 ks Bl S 5l ke s il Sy
bl Jia & phas 2 5me 50 (35 s3adpine 39 oo Sl cslemlile i3l oluss
Sty 2 glgd Sy i Sy ppains Sinyy wle 13l Ky Cilia sl
_ ' el g Sl

Ay Gl S sl Gl (5 L0l S 0 e sl s Lutel S
wibriel Sy ol w08 o 31 STL lgmllo (3] Sole o o5 gy
9-igme et Oy A5 (2030 e ay (gltel Sy oy 0 ol 5,0 S
pace Ll a8 55 b i a g sl 250 595 esls idey (6 pihs bay
RYEIPRREE. S L - - I N JENY Sk

S sl o pdge a oSsaly o Jle ol llg slae g S
W

irnd Bt S pie I AL oS 858l (sl el s lles Sy,
sl St (65500 stallas g (o 1 adlS (5350l (gl 55 (g pie

ek ol (S a5 Ctls saly S92y 285 il Syt e g uileE S,
sLEals ey 1, Sl 5 Wi ol ol a4 wthiges plon e o 4y ik Ol

o ol g3 48 ol a3 L o Sl Sl 53 Ky S S plite Sa Sy o 8 Sl g Y
e ot o LA Lo gy 4 Gl pages g S
2. Michel Crouhy, Dan Galai, Robert Mark, Risk Management, (McGraw-Hill, 2001),
5)p.34-39.
. Counterparties

4, Recovery Value
% Loss Given Default



S 45 el Gl il aiile (lalge (Ol jhe 5 ool Sy K0 e ailisy
sl A5 S 85, e

Sl aly 53 5 Sller S 5l ol JSO Sy (b ol (950 S
s_{_‘[ O (e )| \—l it At leia ua)S JJ‘B aLJ...':;% aske “s.lLu—ll Sy LgLBUn?
R 9 0-.\:‘3).;

g &S_uq_) Soot U“"’U Jiaalea Lg.)]..::..ﬁ'gts!u aig> u..ua‘a.'z.'be Sl )Séduia)y
5ot 1y oF S e Soenl 5 sl (g )lmsl Sy Jol i oSGl (ogay 1 o cslaolys
A bad e glacag; gl 5 3230 (o s Sy 0 (1) 8D CH YO L GEPR) e

A

.de.J‘sa LJL:"'-' 1) (SILA t_iu:\_)

o Sy Jio 0 loged ¥ IS

Nk pges Som,
| alole Sy
ol S,

~ aloli Sy,

ibe Sems
Jpe S
\ sl » PRI U ISR W
.’_—-‘________' iy RN ‘5""‘"«)
Eﬁ)pl‘—iﬁ-{.)f‘
\ 8 s S

sloiin 5 el S

Source: Michel Crouhy, Dan Galai, Robert Mark, Risk Management, (McGraw-Hill, 2001),
p.30.

' Op.cit, p.39.

— 5abnidl aolubngfs

—
At



-t
-
-

[17)

(sal=atif anlid

Sy Gilddo ol 0
oS gl Sl ids i o il Jlo (SlaiSany) Gl o e jslita 0y
Copde auTd 0 (Jile @ bl 4y Ll 2bg slalnl g il ¢ L5t (550501l

gd oald fwly ) Jlaw lez b Sy,
ol plas' Sy Lale -
Togd 505 o)l ) Sy bole w398 -
$355050 o))l 1) S, Jole 03555
Tog5 Ly pase g JS | Sy Jole &85 -
Soel Sy Joe jslie g [l YL glidn jy 0 (0955l b i i cnf

D3 50 Geend

Golisl Gadadi 50 ol avlee

5 Somee 09D oo (U ate 90 3l sl o Loy (S ot
EEWIES Y

e S by e g Glogs o5 el Gl 55l 2t (Sieen ) ke
2gd 503 Sl L siz 1) i g (lost wrse slodi p

lpieadse 4 Cond gulgii n J§ Conlis 5 (FanSa e cinlis 5l slata
S)lg o2 g i e S glad S5 A Clas Gl e Dl 4 cid oy
D3 o Jal by 1 aas

Sl (Ko g oa D paite 055 4 salsil SO ef (Sen aSST pge 1SS
LS e rgn s ol cgolaiil o5 Lad oS, Bl sl 4120 352y o1 i) oo

! Correlation
% Volatility



S Jolge & S geloil py ol 5l (20 el JKie Gl 09 gulois S 8
tams e 7 SSL O Viainl a8 ol g ol gl

ol ) Jgaz )5 ploliss plaailss 5 oidle 325k ) Olpiee | o)liel S

B o uLjd IJ s..n.rlaés

Sl (5 5lel slepinliw (FaiSdg dad oe ) Jgua

ot sl culis pue lapadls Shd g s el ladll
Sy Gl QAT 1 LBaa Ll jluiia o aliiels gyl 5k
pleal aiila) jlaa oy (guluaddl (gliin b 4 83 ol Sabeil ledte Lo pahie kS
(s, cullad au (518 G0 bes
> (S lgibsa ¢l saotabing os Slpl EUTETR R
plo | oslploe CoLatialh 5 ) sans sk A415-3
S sladee 1S gl i 4 an gl L s L s g el
s MBI rnsal Sl il
woltel Jli jo aBd Shalins p alicdh 4 50a8
e g o b o) 2l e slis Sl iy culi€ pae
{sridie bia 5 KU pla b ol ol S4B Gl S g daa

o)‘s_ga_}igd'l.‘aﬁil&bﬁﬂt_naemmra

Source: Peter S. Rose, Commercial Bank Management, (McGraw-Hill, 1999),
p.542.

Wged soliiwl il sals Lo 588 gz 0 45 g loel Sy sladilis g o

!. Reserve Bank of India, "Guidance Note on Credit Risk Management", (October 2002),
p-26.

-« 5al=idl anllbhmg s

—

>



-t
e
-

53

salmisl anlidun

los3l

Sl Slesly ()l e

29 ply Slto 8 elail (o 1801 oSGl (g)lael jgal jo By o 5 S5 51 (S5
Elsil a5 sl YU &l Lyaly o, 555 45 )1 kot S 6 Leiel yelgtoms .
bl glo ol 4y |l 6,40 75 45 Canl ] oo 4555 Lol s gy 1, o (gl

20 ply leimo s S e ) 8a S et w0l 5 Sy 50 Gl ey a5
2g; aalys

bdor fand alyy 48wl 53 ) gl Lol o 5 ST S0 plsd
5l Slgen g Jolake |, Sib (Saalli 79,5 5 999 Ol g0k

979 Lesly ()00 Cond) 02 £5 Crmend sl (siliie slouas o Sloal o
Sl o g gla Joe aila f, 093 & bogy e Slsgas 5 L LT 51 S5 0 a5 s e
:Y‘J.s._..'é 3!

5 slee nply g)liF e e

Conid (G ) Je

Caelys g o Sglis Jao) ik 4l 253 25 6 Cd Jao

Cudia —diy 0 (6 W Cad Jis

S i (8 53V09m Jodoni g 4505 Jore

s laly 1 SG g gm0l 25 46,108 s caslia slaJie (5 5
Sy 5 e S e e Dol Lol 3 90 e (pl Jleel b 058 oo
.))..fu_n)l).a }':Jyﬁ)-:_ I:.A.I")-’I‘M IAUéJJQBLL..J IR mbbas‘j_bu soojL,_g

1
. Return
? Rose Peter 8, Commercial Bank Management, (McGraw-Hill, 1999), pp.582-589.



Wil oy 9)lge Jolds y58 ,}JL’ it 30 Jlo ol (gloogeds S jela
5 ol cdlad S s 09 tdle ulia 5l and b ples oppeli (il

sl agie gl
gl B o b it Slagss jl rend b plad Jlo BT (e b el S (0
LG ,LC

adzg Ly ogde il s galadl gledsn jo 1) el Cuady (7) 0)led Jgor

! s
w0 oo LA (398 3 )lge

Sgie g Sblugeund i j iliska Gleddhy 53 Yuly Cumdy Jyoor ¥ Jous

aghe g 233 i jf ckugaad gl ] gl gt | 3] kg gl
bty it oulilunl 5y 44 ikl slgalan
sl a3 saesif | ol gloasl pels i
Lol Jbw S o oae { AS 51 ube )
e oSk | gl seatyia ol il s ¥
oLl 3950 S s e el na ¥
Male s 5Lt ol JTAPY -9
oo e | Pl l—pok) ot g Sl 0
il g Jhoe g B S e (oo sl aans Wil A
e Sl | e planna gl biaal b 0k 2 4
Gall o | Ay e 2T ot it gla3ls (als ahste A ¥
S8 N8l s (slap b hyia ¥
Sl ¥
e aile
Sl g 3 s e
ety Gt sdibual
el gt s oS la e el T
ian 58 e gl Udes 5 2l
Sorbai Lot 4y &5t

Source:Munawar Igbal, Dvid T. Llewellyn, "Islamic Banking and Finance, New Perspective
on Profit-sharing and Risk", Article: "Islamic Banking Contracts as Enforced in Iran", b
AliYasseri, International Conference on Islamic Economics and Banking at Loughboroug
University, UK, (August 13-15, 2000), p.157.

!, Munawar Igbal, Dvid T. Llewellyn: "Islamic Banking and Finance, New Perspective on
Profit-sharing and Risk", Article: "Islamic Banking Contracts as Enforced in Iran", by
AliYasseri, International Conference on Islamic Economics and Banking at Loughborough
University UK, (August 13-15, 2000}, p.157.




-
-

(salamlsl anlldimsgj;

o 2t ke 4 i o b et ilise alal Jgaz ol jlaslist b
anlys galeilp Jelod g 4520 g (08 panal (5o puicia slad 51 (S YUy Jgaz sleigin

.09.3

SleMbl Jalod 33 i by 1 b yan BLESST 5 golS 00l

il plio dangy o5 Sledlbl i g oS oo S Sledlbl pac 0 Ran Lo
o 35 mat s0d (551 aar o Tyl g Lo siloa

erge LS 4 Laodls (551 o d5et 9 53,095 (5391555 o oo byl
3 elodlo! gl sl slomidg, 5 Lo oSl dnwgs 4 5l aSh sous Laools o ital3l
ools Bl jo e BLEIST o o Lol 10 (59l5 ool cunleols galdl | Sga-ge (slaoals
5 il e 00l L8l 0 dia sgilly g alEl 3 3 el wogline (laasld woond
el 55 ol 4 e (psSuly gl glhas geminn 4l S gl 0300 100

Slamie a adlem b ol eols 05 05,0 LB slagSl 55l i pus GilicsT
rhw gl il 4 glies a5 e o adly 0 00l i dmg BB L aas anils
Lol gz 5 8555 sloesls apgemma o pls glacals ga b mlaw slaeols 51 YL

ol 00 M (54lS 0l aallsg g 908 Ell (T) Jaan jo



Sl 0ls gla ST g Liylig gleil g yils ¥ Jga

daogh | guoadded | Saly | gl | aedd | gulidiib
g S

# ® " ® & » wolel slad g,
. # * * s Jalad
® L * ® % | il elal 5 pGil
® & K3 o K0
® g Jhyls
# @ ) &y Jalad
® % # ® S aaal el 4
® ® # L e slaeus
® ael g8 (g ikl

Source: M. E Pourzarandi, Reza Shabahang & C. Lucas, "Designing and Developing an
Appropriate Inventory Management Model using Data Mining and Knowledge Discovery
Technology, The Application of Neural Networks", Economic & Management Quarierly
Journal of the Islamic Azad University, Vol. 61, {Summer 2004}, p. 92.

slgii p o o 53 (59l8 001D (5 18

Jgmot s (g0l Alold lizean 5 sl goise slao 5 L S0 ALl 5ol5 o0ls
059 Lo Lol .0l 32y atedie lao 0,5 (6l y 0392 p2 S350 sle il g gals sols JpEre
a3l sl )lil 4598z 45 03 o0 gl 5 a0 )5 alllan 9)00 1 (gogumms (g0 )15
Wil gy g ol ool 00,5 slaejem cpl sly Wb (g9lS

il 15 9,l90 ol (50)15 slooje

Szt mbo sl (galS sala

390 o|) )| QLL:L.J)‘ S t.‘;‘)'f LSBlS aola

SR 9 e Sl Julod g 4525 gln 558 00l

‘;]La t_t,‘LBm)‘o J._‘_J.‘)G § ) 6‘).1 (53..; sols

-¢ almidl aslubung},

-t
-




-

2 yalmisl asliliogly

3 e
looly 5320985 5y o ke (sl (55l8 00l

o s Ll gy gyl g S, oMl Loled 3 oilyy oo (5815555 ol
PR S sla Jeall g B sl f:)...;lia &.ﬂ i ealaial YL P L..L._?;-).e slreols
275 g0 plani

3 ga GLAS | gedgit n Cu e )0 gl e0ls (5,8 I (645U (1) S

9980yt Cut ko 5Ty (G 00N (5 1 F 10 (goSUI LY IS

Lbn.}'b
adyl aols o, JSis alibzel glaools 50 pnr |— T
S Sl 5 4 m e Gy ook S
ol 1l
¢ lasals Sl
‘SID.)'.) A)L‘.ﬂ JES.;U 4----- - h;‘)b.h'- U:""-'-'r 3 ‘_,':-e‘YL:I
- selgs 25
857 - 81 slio ,,  €=------=1 _
A1 esliea Rule Induction
b jlae sl p Mmmm-- - leely S (Lol
y
] }
#S Sy, by Sy, Sy g
.J-HJL{‘U,IJL c...-

. M. E Pourzarandi, Reza Shabahang & C. Lucas, "Designing and Developing an
Appropriate Inventory Management Model using Data Mining and Knowledge Discovery
Technology, The Application of Neural Networks”, Economic & Management Quarterly
Journal of the Islamic Azad University, Vol. 61, (Summer 2004), pol.



"osls
3> Sl T g oS ghoesls gg g0 Jold pia caf 5o oolizial 5,50 slaoole
J-ll_ » \."_-u.l..as 3 Laools &l};‘ (f) D)Lo.:.: JBJ..‘)- e af sl {5!3 L_l;LbEJ jl S g Jmﬁ C.u.a.-aj
G55 als yaige L5 3,5 dalss S piu eolo oSl o gox opl ams oo i 1]

IRELEEIRY | -SRIy J‘.‘»la C‘qu.ul Ay S

lie wledat ol e &olae! JLs; 5 oledb) el lasols ot oS sheeals
YRS SOC S JRuamwow slools ol o as oo g3, adli 0,90 10 Spas LB

3 Joms v (535 e SSL et sl Joli ooy ot (a8 sleeals
b?sta (_ng-lch_ Lﬂsd.al.n.u...u.lﬁ’ 9 LDML....':JQ h.-.us: 45 C..u.u'l t&u-.’l_) g_)“")'l"x'."

Wosls glgl g iy ¥ Jaua

sala Jli'nih.u - slaoals uA._lS slasaly LENY
ol ti‘,l:l
pls slael 5l Jai —_—p —_— ol ealsaga s b Jd
s slst 5 o _— —_ o sl Suoere 5 JAS

SO ok ae

G (639l guio

5 el 350 oliaih dikises linle Blad 511 Laaly a0l 529l pae
s Gl o Laaly glast oanily 5 Sm; 81000 5 om0 5 yals opoilojls
il azdl ol i gobuadl

! Data

—« galmisl anlubimg}y

-
-*



—

; 5almis] aollhimg ]y

s 392 oo 5 20 g plobid oSl gikael Soa b b jslaie ool 4

2 Lol oS 5 anllan b olSil 5958 (050 5 anmnlona SSib (slewly (Sulpiiy S, Wby
T baugie 5 faie 5 ol pe Slelogamme 4 sz g b 5 g golaldl Gilisee (sl
bl sles s 08 5 oesnly slate 8 5 S je sl Glgie < pp Sy,
S isar ot 5 St sblasl o Lyl o, Shae 1o (ol atge 2o os 5 095 L3 |
585 et sl b S jlaslizud gy 57 cnl o5 Jleel (g ) a1y (sleio 8
s (Modeling) st Jos 5t yot (s5glsaia o 1) woenl St (g3gu b b it

(F J52) sl oad aslia JIS" ot plawl (gt Joo (gl 51 g

i pladt Jolpo F S

I osts o0l pos L____
v

sk sl LE2s

v

et gl y Jiond

Y

oy Sy gl eSS

v

Lty gadail s e Sl

v

Jo

l

| o g | i b e




Leoly Sglgh 5 Juo el

SSS )l ldgshe 2 4T L Glicen lsls il adsl Jao Bl jslaie &
A5 oo 5 4 Y e a5 Sl 50 Ll S oolanad (LP) ' o (52, ek
Sz A gl e il adas iz b g gl (b el el 4 Jue JelSS
] ot ool LP Jas 5 las! adgl amss SO 45 gl

Lesly somdaii g LP Juo cobo Jolpo
i a5 1 gl pLF aw LP alon 51 (g5l sy sl oo (oaled il 5l
gdiga glo DLl 5 Ly sgamme Al et 5 I Wl et 6§ S el (5 L2500
: leald
B (o pan b alin ) 4539
Cial &loym
RAA: Sy 4 00 (33590 sl
0 g lael Coslom ol pilin anadd g b
A gjlel sl 3ok iy 0 a1 parasd da
RGN FERE SR A
0

-"5“'“.) u:’;‘*i"-"

S5 e sla puiie ()

(Pl o ol e ) s ize Xl

( Soms o gl 550 wDloss o(6,0la8 cane 5 Canio ) (golatdl glytns
(golatl iy ya p Sollad 4l

sig g9 K

G Loy sy )90 1

! Linear Programming

-

Licdienat

- sal=idl oo



9}

-
<

salenisl aollibim

LP saudgii 5 Joo 505 patsal 5o piis yus 5ilo O Jor
pasal (oLd paiia Wilias aleal (I )5 38 4us pou s ; gt o 5 90
{k )iz g5
i) sobeadil (i | (1) caltas i, Xijid =X

.a-b:;f.g'u.'-bé e

rdas ali (o

el g 5 i sl & ol S5 sl Jan o

o wBan 2l slaite ol )b gedsiig sile Jan 3l U jo oot SS sy
5 ol o o0ls 1,5 el 5 gy e 6l 5 o I ( pml Sgms 51 ) (gl a5

o el Jlosl lgaly S3e 03l &5 amy Jolie 0

Max(z)=Ep Iy o M, e * aud 003k ¢

lgZyogumme mulgs ( z

X X<=B (pamass BB ailis ) gl azog slynogaons
ZaX= A el sletmls lyinogame



TRX<=0

Sy gy Ay Sgaone

& yiiony 7o .gng‘Qjéﬁgks&ﬂ)Qogm‘@UJut;.-;Lu)o

st S ) Sl o qelin et e 138 3 (glalons Gaios ol o I s s

g gn gtbelid 25910 Bosb 51 (g e

ST Lo (Gloj oy90 Jobo
( Fxigdais colll i 5l 31y £95
(bl i b daciii ) ol 13 bs ply &3 lo il 0gos

ply o) e

B I T ¢

Sloosls sy g aalllae Sy il e o Guiod [l 9,509, Cawl S5 4y a3Y

Q-i Snls an d gl 598 slojlne 1SS 2 s Wil 0390 (g9l5 o2y Gk e Pl

il anls ol b U oS i 51 Sy s ] sl il ge o one

bylao &) azai b Sy (gb3yl e b F Jgia

Sy | pS ks ps
FACEVAR) JAREYAS
Jhaes

i gio
ALEA SN

L)
HE A

s gbd | Ol
YL ARE

ki poa

U.':Ln;-, 8534

..:-:'-.Ll_,g",\._' 5 gt

Wiy g

b Jolse sula

.c.b}&f{,b: c..a

— sabais) aoluimg s

-
>




—y

':; l;:'l.l:ni.ﬂl uuﬁlﬂgk

Sz la a0 4255 b o jile 1o 0 () JS Sy (439 (el jskato &

‘ - A . . . L3
D g oo solasl 01)3‘ L)“:‘JS L.\:..!. g_«u.uL..a ,_gl.ea.lj)

gl (9,51

T & Y

o b s,

ol (g Sl ygdane (eSS,
r EY

LINMAP _:,,

ol b oSy st 5 S0 5ol 5l Laly 1SS po sy el 1 e

2 Leely g il S (155 0lsS o goladl glacllad Sy 39 ead s o
S (39 dlone (ool e (V) Joioor 0gai (aaaly caliee (golatdl slystled
oo i 1, salazdl gl led

solaidl slacadlad S G338 dawloee GLa‘ o ple Y Jods

(Sbaldl 5lghii, 3 (Saua SI8,50 alasa $iogkis 3 Olun
Oladal (s
S (b s lne Jolse b df:-—’&-’:' 5 gl u.'.LajéJ‘,J LI‘ILEJP“
b ya Sl b
{ B )1Sams 0s £S s oS L g b ols) s

AN o dATAY (g8 o881 LT 0l 43) wasbas i gla g S eamal gy sl 3l damn -

2 Eigenvector Method

3. Linear-programming for Multidimensional Analysis of Preference

""’)L{’u"b‘b pts

1




sleim il 4 Sy (g armloes (ol o 5le AL Gl o | Slaslone ol
S s o5 2ge laiddld sl (52 sl e agi bg o dngs 5 5 S
el Aol 1) i 58 Slidld (B) S 039 wsolatdl glpdn

52 09 (ke udgdone) Semyy A pdy 8 Zadgime (naal gl el
2p 4l ) sleds) 3l

ST o238 5 S ol SlOSESS g bty 5l oaliiul b il oo S
SHooliiwl Ly s Pa )l slaesls jo Sy (3s (nSilie (g 35 B0n (3350 slaSSL

.QD;u.a U"""" LP LJJ.A o LS....;J_) TR TRE ) &LT rbL‘x.l‘)..: 3 63‘5 sola JL“J:L’S

Jowe Jo

t=2ly sbadse o ol 55 5T (S 5SS b cond (o S e 0
g add J_> u)L_:.Q_....v GS—JE‘:’.J'! J..\_n Matlab 3 ATMMS .GAMS )|)3‘ 3 asle
\3)15 Qkﬁ)l_f 4.9:.'&_0).3 UT al—u oL 51 <~>)_:§(ra )ljj J.J:u g 42yl O, UF{ \-.-...uJLa?
it Jo MATLAB (g8l o5 die Boyb 5| 45 cuig n 20d b adgl dnii 955 o
aolit sl 3550 (61381 0,5 i AT LSl By 0 ST e (slewzg S
ciges (slmodly 5 ool b odel sy ol s o Hlis 0,5 o 13 s o)l
A dog L g g (golew Aty Baa by Jbo i amass g Joe g5 3l ol
Sl golazsl Lgl{,...:u 3 e el slahoauna

— abaidl wolidung i

1



-t

_‘5 (sabmidl aolidimg s

. S5y 2] 3
- . . e ok
dag S oatiiat | cipmnit [ ey g 84 aic p g obuadll (hia ) bl =)
BEH0E | wleba | e | | Thetbtom sl o oS 55 b olhg it e g gl 2O o3s
s
adlin b
6E+07 ’J_m'f" Siia | e | Wevtienal [ et i m sl ol b g g lial 29
S b ; GFP g gl e iy e 237
BEHO7 [ sbly | e | Gl | Tewtivosest [ e aSiad 0 oW als s i e s gl 29 | 234
(ina
BE406 | wlabe | iss | e [ huntew il | sl o e gl i ol a8 ot 2 239
Lo
BE+D7 "’f”h'f‘L wioim | s | e nheras s e ] 55 1 g i e ad g ] T
S ik 4 L S bl plie ool ad 3 o 240
GEHO7 | abty | mwase | il | Woevioesnt [t o i el i ol s gtia| [ 249
Xt
BE406 [ sl § s | iln | dhevvtmoal | s ] L5 ik 3l 5 pglia Sl Y
u&.h.-
sEsp7 | Py
7 et ety | e ot | TN el e A G 6 Gl i e e T 243
1E+D7 | oty e | pegad |50, T0 6N s B S | oSl o s Sy e puie ol abin 2 244
& o
FEH06 [ abibe | Jiia [ et | a0 T0 BN s i un 28 U0 poge 5 SLh g il pesie 58 palin due | g
uj;.u
1Evo7 | 7 : winiee
sy | A |t LTt ny st S a s Sl ol e w5 s J‘_‘m. 246
1E4+07 | <hils B e EATAACE-R O JEVURET- S0 [T S SN NI suitie | o7
s
BEH06 | aluie | gidn | eesed |50 00 Sue ol | e cSli gy Slhgnle peda il e Sl BT
Ldas
Eegy | o JE
" - = - - . - . - . . R R
i g | e |mmn |5 B i ki s s Sty e s i lin - 249
TEHOT | ols | e | prasad | 500 700 B3 et o8 f o 26,00 o 5 Sltgy il e 2 5 bt el P
Rt
BEHDE | b | taege { et |50 m1e 03 ca b8 g gt ain s Slig el i g s Y
Pt
1E o9 asliald . a
07 s | e [t TR Oy st e aSiad g Sl e pede st ulie ’“_m 252
"
1E+07 | =ladly TS Y R EUFS RUYCEUERPCYJ JRAOE” S 0 RN K ISR (O T 2 253
i
IE06 | albe | i | ks [5eo¥e 08 e abif |a cla] g Sty ela puie sl g pebia Al BN
uj..n.a
1gso7 | 7 i
S il i T SYPR Y L RENT L [JERICT g SO ,,}JSL:.J,E.;I_;,_‘....L‘JJ:.C._.L'M e 255




S
cag e | yesme | P fpaienl paremapen | s kel BTV R
et " guaii] ; B
00000000 J"'J:;';&”' JEVN RS EUTLTENY-L RERRRIIN RERS JEw ‘L':: f" S5k | 3378
00000000 alifs | g | g | 503 BTV G e | e Kt "L"j: ;:"" St | 3319
00000000 | clole | twpe § gt | 3a03te e BT 200 gl [ e oSt “‘l"j:J f"“ S8 | 3320
14408710 J;bj:;uhl s | prrgeain | 330 Mr BTV e Shae | e 2550 “hf:jﬁ‘_' s | o332
£0000000 sl Sl |l { ot BV s e | e 2S5t "Jj:: qu S8 | 3322
00000000 aln | ogada | oals [ et BV c gl | e a6 ‘“j:: _j"“ S5k | 3329
LIS I v P O | s | s
14406710 | bty | s | s |t ST an ot | paess b ‘L’:’: ::L‘ S5t | 3325
14406710 | sbtte | i | sl | oatr BV s e | e et “l*:l;: ;:L“ S5t | asee
00000000 ”""’:;;;W' e | A | e BTV e e | e 8 e ““:j:: _j'" Sk | 3327
14406710 aligy | e | st |t B s e | e St “l‘j; fL“” A5 | a3z
14406710 ahhila | e | poks | aaa Ve BV s pla | pue 2000 "Lf:j f“ LS5 | 3329
14406710 ﬁ'“:;;m“' e | gt | BT s e | e Sl “L':: Jf"' St | 3330
14406710 il Shia | e [ aevre BYnise gl | e asl “tf]:;fl“ Sl | 333
14406710 | wlate | aia | oude | et BTV cw gla | e 56k “l‘::; fL'" St | 3332
DOOA0OCD d“’:;;m“' JEFTO TV [EUUSTRRE"L R TR SR ’“j:: f‘ Sl | 3393
14406710 |ty | wigm | uiae | Ooathe BTV o e | e oSslie ‘L’:;";L“ St | 3334
14406710 IS Y0 IO ICOURTPRL UV POy KW sf:;iu Aok | 3338
0DG00ADD ‘J"“_’L::m“w wiim | ot [ et BTV e gl | e mSl "“::: ;L” Sl | 3338
14406710 oy | amre | iy [ 3a v B s gl | i 28 “‘l‘j::j“ S | 3337
14406710 ohasba s ya Slar st B e e | g 2t ;;l-gil::;:\.- S 3338

B s i oy iy ny el 5 42578 Slign oo il 512
2l P'L?dl (F) Jogai

—« palmisl aolidungfs

-£
-t



Y

4 salmisl uli.lh.ngjg

POl § S hloF g g jond glaws B logai

a3k

v

.:.UJLC",*/}b: C—n

25 e aa Ty Laaly glasil golS oola (550)0i8T 5l onlanal b Sl 590 i

355 sl szl

Lol (550dpdi 3 5okt o glal o § IS

33k
»
!_ ............. 1 :!_ _____________ 1
sl N TS P
! H |! t
Pooebieazh b T sbresil
1 ] Pl 1
............... T,
___________________ L e
1
[}
Fomcmim- T :
oy S, ' O N WRPP
I 1 1 i
PCESY A T e
o S R .'
1
Sy
of ol -



Sl flod g 42 3200
g 0,8 (BBbge ulas Jlod g aniom b Glaicen | phaas gl (ool
i liges (glpmwlon Jlos 0)00 53 Joa gz )0 pss F1 )0 i gulld i gy 2

.C.-J‘-L)J_.". g 3 Ca-j_os.\bul éL?L_I_i id)L;\bl

Sy Al
g b e e sl k] el St et ol 2 5 2 b
il i 5 g Je shgd s, stel Syl il slmasliy 5 (5Ll M slagoles
ol Cewsoe s il g caslio Slepes 4y 1003l 5 Sy Jlaze 5l 20ply slete gyl
VA PSCINIT JH TPV A IR [, P RE ¢ GV S
9 L= “5§J_u uL.J.nL C5.L=_.o pl.d FLE ) J..l.Lo.; salanl Q}l.ﬂ...i LSU'“‘“ L ts];m.n‘ﬂ:
a2 3 bl 5)9e 003l 5 Sy olFapo b1, SO leely

— |5almis] anlifung]y

-
-



salnisl anlliimg fy

AAY]

Wbl o

AVl B ol L] ool ")‘:“““"?dlﬁ’):."‘-ﬁ!ﬁ"““"ﬂ“’lﬁ dooxe s yg puol )

2. Basel Committee on Banking Supervision, "Credit Risk Modelling Current
Practice and Application”, April 1999, www.bis.org.

3. Basel Committee on Banking Supervision: "Principles for Management of
Credit Risk"., September 2001, www bis.org.

4. Central Bank of the Islamic Republic of Iran, Monetary and Banking Research
Academy, Directives Issued by the Banks Supervision Directorate of the Central
Bank of the Islamic Republic of Iran. 2™ Edition , (Winter 2003).

5. Comptroller of the Currency, Administrator of National Banks, "Loan Portfolio
Management, Comptroller’s Handbook", April 1998.

6. Danmarks National Bank, "Models for Management of Bank’s Credit Risk",
Monetary Review, 1st Quarter 2001,

7. Han, Jiawei, Kamber, Michelin, Data Mining Concepts and Techniques.
Morgan Kaufmann Publishers., 2001.

8. Markowitz, Harry. "Portfolio Selection”, Journal of Finance, Vol.7, No.l,
1952,

9. Munawar Igbal, Dvid T. Llewellyn: "Islamic Banking and Finance, New
Ferspective on Profit-sharing and Risk"., Article: "1slamic Banking Contracts as
Enforeed in Iran"., by AliYasseri, International Conference on Islamic Economics
and Banking at Loughborough University, UK, (August 13-15, 2000).

10. M.E Pourzarandi, Reza Shabahang & C.Lucas., "Designing and Developing an
Appropriate Inventory Management Model Using Data Mining and Knowledge
Discovery Technology, The Application of Neural Networks"., Economic &
Management Quarterly, Journal of the Islamic Azad University, Vol.61,
{Summer 2004),

11. Reserve Bank of India. "Guidance Note on Credit Risk Management". (October
2002).

12. Rose, Peter S. & Donald R.Fraser. Financial Institutions Management. Mc-
Graw Hill,, 1998,

13. Rose, Peter S. Commercial Bank Management. Fourth Edition, Mc-Graw
Hill., 1999.






