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Abstract

The present study has been conducted to design a comprehensive model to identify
and rate the risks of Islamic securities. For this purpose, the Islamic financial field was
initially identified by the formation of an expert team and the internal relations were
analyzed between parameters of relevant factors to risks of Islamic securities at two
main steps. The first step was to identify the related risks and factors to Islamic securities
which were carried out by a decision-making team including 20 experts in the field of
capital market after reviewing the literature and the background of the research using a
fuzzy Delphi method. Some factors including asset and publisher, intermediate
institution (broker), market and price and credit and economic status were assumed as
the identified factors by the experts at first step. These factors were ranked by taking
their internal relationships into consideration using DEMATEL technique at the second
step. According to implementation of DEMATEL method, the research findings
showed that the asset and publisher was a variable which influenced variables of
intermediate institution, market and price and credit and economic status at the highest
level and it was as a powerful influential factor and also variable of credit and financial
status was considered as a strong penetrating variable. In other words, the variable of
asset and publisher affects market and price and credit and economic status.

Keywords: Islamic bonds and securities, Risk rating, Risk assessment, Multi-
Criterion Decision Making (MCDM)
JEL: C39, G32,G24

1. PHD student of Department of Financial Management, Aliabad Katoul Branch, Islamic
Azad University, Aliabad Katoul, Iran, Email: m.sh.varnami64@gmail.com

2. Assistant Professor of Department of Financial Engineering, Aliabad Katoul branch, Islamic Azad
University, Aliabad Katoul, Iran, Corresponding Author, Email: h.didehkhani@gmail.com

3. Assistant Professor of Department of Accounting, Aliabad Katoul branch, Islamic Azad
University, Aliabad Katoul, Iran, Email: khozein@ Aliabadiau.ac.ir

4. Assistant Professor of Department of Accounting, Aliabad Katoul branch, Islamic Azad
University, Aliabad Katoul, Iran, Email: arashnaderian@yahoo.com

http://jfm.alzahra.ac.ir/



(o) a3l oKl S ey S pals
olaidl g clozl r:,l; 085l
VWAY/ -V il s )b

r»,..:,c,.u,\g»)tmz‘[,:..: Jlo
\WAY Olis
\Yay/-4/v - 1w gaadi f‘.")l; FA-AY Law

! oSl Mol Blagl Sy s (SNird s 9 ol qalr (S99 (1 b

PO sab T Fepigs e TG ousd o <M oliyg (Sld doxo

o>

e

3l Blosl ey 5 suas, 5 plols g S b s ol plil 5 Coa
ar 3 elid (el Jb s 08 s 05 8 LSa Ll shte pb Wl oSl
ol 08 53 (b ol sles Bl sl s b Jas e Jolse sl e ls o (G55 Lals)
S 035 Ml lsle Blysl (SaeSn ;L Lo e Jolse 5 Sy g lulis o) (.tf.,u ol
N3k o5 OB s 0 5 Y for"‘"“ 05,5 &S Lo g (s a5 sl s e 5wy
5 S 5 1L cdanly sl AU 5 Shls sla Jole .25, 0 plil (56 (s ras b arle e
033 rtf 53 Lsg Jl rtf 35 08 s edz olulis Jolse I galadl 5 glael Corss
ol 3y il s s Lo LOT (S5 Lals) (8.5 5 s b Julse skuas,
1) 358 o iy oS Sl (g pitn S3U 5 Syl a8 I3 Ol Jrass gy Gl ulel s 2
Sl (6 8 (SlodiS 3985 5 31> (galamdl 5 (gLl Lumd s 5 a5 H15L cdanly ol gla e
gy 505 Sl ite GKaslen ol 65 6 i3 s 55 o3kl 5 (ool Conds
S o ST bl 5 oolael Lomds 5 a5 LIk el

o olrnkizr (6,8 ranal (s 5l K5 (SuaT 5 Dl il Bl sl iUl S 0319
C39,G32,G24, G29 - e 55 30 (s.kssihs

10.22051/jfm.2018.21028.1711 :4i. DOI s .\

Ol eSS s e ool ol oKl JsS U e el Jlo Cupde 655U Ss gamdils Y
Email: m.sh.varnami64@gmail.com

o s 0k 55 Ol (IS LT e oot 53T olKSls oJ S sLT e sl ¢ Jlo nitigs 03,8 Lokl ¥
Email: h.didehkhani@gmail.com

Email: khozein@ Aliabadiau.ac.ir o 5l «J 58 sl e ol oKiils (J 48 sl e aoly (b= o5 S Lok £

O dss ool e ol WKahs JsS sl Je el b o Skl 0
Email: arashnaderian@yahoo.com



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) sy

4oddo

03 ol il 0357 s by St 5 S3Lys S Oblekes (S 8) pMl 056
Slosl gl asle Coslaze o (slal 3l 51 oslizal edipls G113 Olabus Comar 57 ola ) 528
slaysiS 5o Jb Ol oS 5 5 ldgs bl ol sl s sde 5 o) a3
FL el s s Al Supde 5 Jb ol Js 4 oS Dl s (S
6 S Ml Jlo glajlil iy sl gladle s s Sl Jsol b il ooy Kl
S el (Jlo b (Y V 0 ls 5 OB Sl 03 S i Sl 4l S g oS SCo
slassl 3 slaziy s Colem 2a aS LT o slediar o35 S odbialis Jb sl i) )l
Aol L 0T (658 5k 5 Blbail 3 sy ol o eal 55 (65590 5 55k (S 505 Sl 8l
(63 Oled e 5 o g S gien p Jazhe 45T 1 Ml Tl g 4B Sl
3L (A0 ¢ Tl puT) ol sy el o nl 5 0L 5 3 ed (SSleatsls
S iy bl s S 2 he s Il Fr b e a5 (ol Jle oal 4S0T
el s e 5 6l (e el 0T Ol .l sl st ans 53 b 53 (3 S0
slazel 5 51 bl Ll Sle Il O dsb 53 3 )ls adly slasdl 55 adoy 87 oDl Jle
et oDl Il el Olslen (YA ¢ FOILn 565, ) Canlodiluy Sl a1y 5 5
23 o ol 5115 58 255 5 e S S 55 o 4 St S Wl S
Ol 4 1y 2115 3 plate (glamws Sl dtasl g o5 5 cpds 5 Sl 03 505 &St 5 Il 5L
YOA ¢ PuLldl s des) 5 dal s (6 2w oIl 5 O gyl Sl 53 a8 55T
Jaldze) Cojlae Il el Camins 53 O o 0535 Jsb 55 (oMl Jlo Camino 5l (gla i 5
(VW 7 (o) 03l BT (s 5
(g3%s YOV Jlo 0LL b Ml oDl Sl L5058 o3 o jizie ST ulal
Jlo 51 ol ol sl o3l gt Y3 O seden VP10 FF il ot iie oS S0 ST 55
FY/OF) b Sla, 528 45 5505 550 5 Olgm 5 ¢S 5o LE6 VFOA sluws YAV JLa B Yo

1 .Arsalan & Dx

2 . Shariah

3 . Asuta

4 .Axtur etal.

5 . Ahmed and Elsayed
6 . Nechi



Y e GBSy 45 ) 9 2lulid goler 581 (>0

e (Ao )3 #/FY) (659l (o 53 VITF) Sl kel (deo s AIVY) (63 smu Ol o o(Aap >
@YUt s b oS S oS jame gl 5iS alex 3l (A3 Y/9F) L 5 (dusys YAY)
4l doys /o) g5 Y5 O gk VEF L ORI Ole ol 53 5 il o oS S0 il JS7 350
(YA o ol Jle S50 o, 58) ol osls oluasstl 5 5

o Sl pl Ko 4 el 13 Sy gty Dl sl Glosl e piomn 1 5 Slinel 4
lod L5 o8l ) psdge cal s OYAY (b 03Lal) )l (6 ity S5 <l
Jaze I wle w35 115 O &Ky 5 ol olols CSbe e el Jlo (sla 13
SIalg Glysl alaz 3 (golamdl (o las adS” 3 a4 a5 L LOVWA ¢ ule 5 5 5al5T) 555 e
ol 5 28 0T 51 3L Sy 6238 a3 Ghigad b el 35 Sy oD
OY s 2 5 OIS o OIS ol plad o 5 O 5187 3 Ll i 5 Sy 0550 s
(alalis 1) Sl ) Wl oSy VU (M8 31 5 ol e Ll 43 5515 a 528
LSt Ol e oDl Slslgs Glysl e 5l bt ot &K Lo S sudib 5 b))
ol sladl b 5o 08T @l SMelas 5 Ll unT 3 53 ool Sl blis & o Gl
Sl 13 53 S ) ol Lol b 8 dial 5 IS 1 e SLaeSin s i gy )5
ST 5 10357 55 5 ol SlacSi s 5 o g il 536 1AL e L Slles
Blosh kol (SlacSiy s el 67 Sy ooy Ayl (6,8 ¢ fhay A JI L 1 6Ky Sy
Jress sduasy Sigy elal 5 LOT S5 Lulgy e (Lsd oo glold ol Hblg
IS 55 g leel gduas ) 5o ol LSU‘(@ NS oS ST s sl s ol s seues
bslas ololid aiajys o8 Sl bajlas Lol Sy 250 5 d;frw sldds
235 5 WAY OLIRr 5 O g g [ha53) ookdaitls y Eomn ol 0 (s D) oty 055G
5315 el lslgs Bl oSy oles oS sl GG 5 (189 ol pdo 5 55 i
4y 5 studil 5 lajlne 5 5 slas o lalid & Bass ol 03 5 bl sy 4 S s
g o a1 u&w_)

Laslne g lolid cladibe alad 53 5y 5 bl Soms 53 pn slasn 5 LaplS 51 (S
bs plastls p LSy b0l Camolr 4 s e ool 53 o Sl oLl Csmolr

ol Jl el oyl sduas, 5 o)) 4 Wy e e gzl ol 3l eslizul

1 . International Islamic Financial Market (11IFM)



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) $¥

o233 nl 03 (Dl Slslg Blsl S ) (suias ) s pa ) @ a5 b pl 63l
S e 05,5 13 51 (Dol sl Blsl b s pn slacSin ) (Lalis & oS ol (] am
255 e, ol uas, 5 sduaib 4 Salgins 5 sy wlew UL oj 3 oS
2V Jres Sy 3l ealial b OT (slaslas
(plols S el SN Wl rags ol ol Couda codkiiz e 35050 4 42 5 L 1
SLESSS 51 okt b &S ol Ml bl Bl S, e, 5 2L
o3lial Sy 5 (ShuaT ) 3 (25l s 033 0 lmekir Conle 4y 4 5 b o slmniki (6,8 e
5 o alias 0L @ (gl LE3u 3 Wl odd bbb Jiu D 3 iash ol 33 f
3 SRR et 9 SR Sle Oy p 9 Adm 3 o Is 5 R D 8 9 Senl
G 9 poler R 0 e S el s R (mlS S s A 02

2313 sh S S ot 5 Lo 5 LBl oo e, ot

GHRY3 dndy 1 (853950 9 S Flo
oMl lalg Gl

Ol el Jbo el Canis 45 s 5 ode Ll 45 5 &y po Slalllan 1 (65l
Sl Il Ol sb 53555 Shlian b oS 03 1) 5V S 5 2 s Shes ol S
T 5 e YA Tl Y O 5 60) Sl enls OlES YA Jle s
Blosl 5 oDl Glasls,l 33 5 amin Sla S 5s a1 g 5, Shes opl Oliises ol (YY)
LA 1 Enste dmw g5 9 S ey ol 1 il 2w Lol o Ml (1 e o sl
Jyol b a8 auT o e 4 (I ale o (slaaslial § o8 Ko ol 035 &S Ko 05 28
455 Gl b b daTn b lalgy Gl HLasl 5 5o 6l Sl 5 035 Gate Cmy 2
B33 Gadsdin a5 Sl ¢l )1 Ol o 02 0T posdle o T o sled 0,4 1 Se
2 b el 4 plies 61y LIS 5 s Glosd Olsien oa 5 S S G b
(42) ezt 5 o (Slins & o (VI () AT o Lt 4 (S0 oS Koo O )l

1 . Beck
2 . Chapra
3 . Dridi



0 e GBSy 45 ) 9 2lulid goler 581 (>0

215 OT 5 Lals a5 15 (S 58K0) o5l cpl s o ol gun )b 3 &K 05 a0 5 Sl
OYWAZ ( (B3lo 5 g ) L3505 & ladgns 5 ol - 6151 ples

5 (o I3l Bl 03 5 LT or Slasmay ol 5 Stakae Sl § 5 G &5 S
s LS 5 Jb Gl b gl 8 ol ol 65 S 355 0 gunaib alsbee L6
Sl lpl s e 45 8 w3l s 31 01 8 e slawle m Cida o b Sl Slawge
ol (g3lasl slaoln Sl Sy pe 5 1L drms sl 1y oo Jbe ple S
)'\‘.S.'.L.LEJﬁb’é\ju_‘}.;)gb&b@@dkﬁlcdjadq-sﬁsﬂfiﬂﬂj.k.lfu.av.a\}
W Q0L 5 ) 35 Al 5150 53 Syl ol Sl 3G S

WY g 68 55 by O (SSb Sllas 056 o gaas 5 oDl OB 1 s O ) )3
S 5 e 5 G Wl 2l 56 e (slae (55IASKL Slles oM
Glosl Hlisl Cus gas @Ol bl aty 423 Blysl HLasl 3k 1 e ses (SRl 0y
b Jbs g ollia )8 0T g s s 48 eleal Sl LIl s SV s 3
D5 b Sl (Bl sl i 5Ll 5 (b 4 oS sty (s oDl e sla
b i sl (VARE) VYWY Ul 5 Ol oDl (6 sga g5 A gt VFVF L s
el 518 b Gt 85 sl Blsl il 4 el e slam b Jlo el g o
WYE Il ole g 3 plonil o b 3 8 Cor g &S lie Blsl SLasl y BU Sl e 345 05 g
5 ol dle 53 (0YAY Glae Je) duy s o goas 4 &S 5lis Bl sl Ll o g O i3
S St o &S S o)l S S Ol Lol Blosl as 53 AP Jle OLL G
T IC I WS IC B N TR B N g N S O
5L (Has 5 soses (ES a9 s slaal iy v g oMl 6l sll 5 Cudls

.Jﬁ‘au\.@@fcw‘)j‘}juﬂ)ﬁ

ol Hlolg Blygl euw s (b3
52 Bl & ey (Ml Jlo byl K8 esle b Sles Sl Sler

¢ s Kan 3 (AT 2d 5 (g paie) dilosls ok 03 28 gbas 1y 46,8 o 5l 5 0T Lo jme

1 . Hassan et al.
2 . Websters New Collegiate Dictionary, 1981



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) $5

oSy I8 (P (a5 o) Sl 05 S Gy 15 55 S5 o o me yn |y oK
oSl golsB ke 55 Sy, (V495 GIE) s o (sl 68 a3 lleg 68
¢ TOsl s ") Sl syass OT b st 3ysm 033l 55 03,57 s 4y 3 S wle e
Yoo

S5 4y Dl Camy 55 53 0T 3oy 4 a5 b Sy e pLud) Sllllas 5
JAS B o Jolan 53 J 8" JB &Sy el pn b olie 53 o go 6Ky (o 1 olie 55 e
S 15 IS BB 5 Wge o o Jlo Sl 5 Wlos S s Jlo b 5 Jbo K
S BB e (gls ot 1 pidu b plad b 00 S Lime (1 53 Bl o Dl 3
ae) Cad (T 31 ez 3 g 51 i b plas &S slatony (gLl ) 4l
Gsﬁ.g,u;,ﬂg})wL,suCwuu@»tguvua,s&ww.(\rm (S 3 pokie
ol Jo ol 51 S Ol et I pllss (slaslsyl 3 4 by po (slacSa ) 05 g 3 Solalllas |
s P fls pde 6y e 3)50 o113 Cd K ¢ Tkl S 01 )
she GBSy o Fte 1 N lhee S, 5 Vs oS ¢ Malezel oSy (S
Sl Sl OYAY (piie o 5 ol ) L5l g0 Ly O35t GHIASSL s oDl
SO om ) S (S Ko o )3 Mg O gan e Sy Sl 5 oDl
Sl S S @bl e s Sy 75w & Sy ¢ Mle o olls
S S adS ol ooleel Ky 555 Kudi ¢Sy 55050 ple 53 (WWAY (las o)
Y00 F (G b OBy ol o 05,57 &S e slaeSny Ol sie ey

1l 03 505 (o w5 68 ol 1y 65K Y0 lo s oMl b Sl azaS

. Galitz
. Reilly
. Brown
. Credit Risk
. Risk of Adjustment
. Trust Risk
. Government Risk
. Operational Risk
. Base Asset Loss Risk
. Rate of Return Risk
. Base Asset Price Risk

O 001N DN b W~

=
= o



v e GBSy 45 ) 9 2lulid goler 581 (>0

Sl (21 ediipend 25w 53 Gl RIER gliw SSUle etasolis S gl
33 8 oo ool glyls OT 4 Sliges 5 Gsi plas o ol

583 G w355 eder 5 Dl a5 Byl Oyt 28 S Kot IV iyl ol
Blysl " I3 el (A o K b 5 o> &S5 CSTle Sl Byl ol o s oo Ol S S
oo Sa b 53 sl OBl LSl S oS0 3Dt 5 5395 0 SIS 4y DS 61 40
9 S o Blyg 50w 3 Blyg il be o8 )3 Cams oz & e Byl pl ) slate O &7 (gl b
b Glosl S8 15 Uy 0 e 5 ool ol p3Y 5 0k S Glosl O i 4 ol (5 ke b s
453 Byl o e 5 Ly o 2t S0 b ay (sla sl Ol 425 Bl ool sl 53
Lg)\fqibﬂj\ﬁ;}fp4..;1}‘j\)ﬁ\);.»fsa&:’6dé\j>}Mj‘5w)adj4ibﬂj|éwp&\};w\g
@ 5 53 Ly ot s e 4 Ko o 133 8 o e Blysl 00 Sty 4L ot T3 g
A 5 sl gl IS S il s oyl ot sh s jbstluas 3 3l Loles Bl 5 s S S
Wly33 8 o otls S Ko )38 (Glo e 3335 o ool 4 3 3ys) oy Kb S5l b s 08U
(V8 (g )33 8 o o (I e b 5 lfs 31487l lg 350 31 G50

ol o B el 53 5 et (55 3 g Wb o o 0o G135 S 08 5l 45 5 3osl ot
g s oy sy o O3 335 gun il ol s O o s 5 3 g I o s 465 Ko L3600 55 oo
o S S0 8 Jom 3 dzn s N3 S s 4 5 3isl 4650 5 mly 4 5 Blygl Ole (slaslis
)J&JB})@‘&@Q\L}??L&M}é‘)}‘g‘_ﬁbc@bM}db}bb.ﬁl{r@wéh)\jw@u\fg;m‘
S Jo 53 o o g sl (gl e (glasl )l 5 Jelis ¢S So .l s ol eSTle oS S
3335187 ol a5 0 e b5 3 Glysl o33k s acy Sbowl o pls (512 305 5 2SS g5 mly 4 3 3l
AN S 5L S3) ol Lo o350 polio S Km0 & Sl 13555 0 bl

Sy Il S S e, gl 4 G35 psba S tagy ol 5L S
45.\._..»)4?;::5@\4{}%\:Jédfj&éuégﬁ)dbw4{45:}3(‘“'?)\&,&&%)‘

3 Slles S ool Sy (2O 5l S o, F S 0L S

1 . Arsalan Tariq



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) $A

) S SR suas)  Gladdlas sl s ditd S S (o)l Sy 0 e
O30 S 5 5 8145 o St 0 g By asllan ph 35 (F010) ) oo 5 Ly, T anlllan el plon
S (Sl e 51 a8 8 45 S S (sutasy 51 Je &K sl (sl 1y ganl i St
ESnd 5 Ao y3 Ve (514 o ESzand 4 s o DL s LS o o3lizl (ol gt
Gl 5 SSo Gulas s adil & oms Hsba 1) 35050 pleS Sl o 53 VAN ol i
OLa 5,53 Wlie & by o 5 Ko (ol utvass b BLS,1 )3 adllae ags Liles S
lite iy 325l O S T ik i pl 4 35 SR 53 WOT sk (YY)
7 e 45 Lzl Ol 0T (i o ey 3 500 5 15 S0 ) il 5 oo el 5287 5 L]
s el L Sy 5 eoleel Sy (IS5 Sy 1 el 5 S0 (gl e sl
O 5 Lukis,T dlie 4 by o &8 Ko (solel (suasy b bl s addlls o st Js
Slaglial 5 slablerdior ¢Sanad 5, 5l oslizal b s Jrash 53 LOT il (Y10)
S35 e i e 8 iy S pl 4 5 w5 S k) 4 e S
(o) Ky Tl (65lzel ka5 53 HbT Je 5 ESitand Joke 1 56 8 sy 47/IA
A o oSS b s e S5 o S Sl Sles S 5 U S
st (o4l 57 5K00) o ol sl Blysl Ky s e oy 4 (VWAP) Bslo 5 g e 1 5
L;u&wmg,ljuwu&wm;mg\ngﬁw“,u,\afﬁ.ﬁffa;)sssbowuj@u
58335055 LOYA) OLen 5 0b e 855 g0 (Slspume Jl5 b Lo o (slacSis s 5 405 131
JJMJ%JI45)4:>'-\in(Sﬂ)gwléb)\jldh&)é.&«b}&uA{AHPJ’:})
(o (S X555 25 S GeS) Bl WDl o phe GlacSis e A oo
Sy HinZs il 4 (YY) O 5 5 b (siliel 5 (S5 Oljn 4 0 Soslpar poe (A
23513 5l 13 (sl Koo bOT auli 5 Jlo O 55 oo 5 i J5 Gy o Sl e o 57 S
o)l &S o GlacSs ) 145, 4 TOPSIS 25, sSAW i, Sl eslital bt aw WOT J2mg
a3 S s oS 0 53 5 ) 7 ol ) T s 4 a5 (o Tl 2
oo 53 3 551 5 Dbl 5 5 Ky 033k 5 b (S5 53515 (6 2y ol 4 5 5
o 5 31 gmmn Mo 5 o 5 g5 3l o3linal LOWAP) oo 5 b ls ol 56Ky gl (sebm

1 . Arundina and Omar



4 e GBSy 45 ) 9 2lulid goler 581 (>0

Sata 355 5 5 o5 (S Hik A (SO 3 g 5 (SIS codimsgnly OE 5 fate Sl s o LS

b5 5 Gl (858 A5 ¢ (Sl g 75 i b o Sl 5 il o S ol 53 g 85 e

Ales gy Il
ro= Gagn bl e sla fags aods ) g
sk glulid sy oaliuls; 0 55 Jl i ol
TR
3 J550 S ol S 3 Slthor i S Jobe AR OLes 5 Lyl
Stles o) ras S sbapliaal
5 k] Ky J55 K 56l os b claales | Yory O as 5 LS55
Jb S olzel sy o plsl
*********** 3 6l e Sed g S ARAE PRI
ol i Szend 850 55
Sy 0, 5 Sy OBl Sy ol b 052 e Yoot Gk Ol
Sy ol Sagy ()= 5 s
Sl
3005 (SHsE (Shssm 5 | s Mo s ho s ) T4l st s op b
SV ES Jeds gy Sheslinal b
ol bl
@33l &5l o5 S S 3 SAW iy, \ray OLSen 5 55 &
ol g5 bl ol TOPSIS
(SLE A8 ey oLk Sy | AHP 5 s s s S \ray O 5 0L sme 50
Goslpasr pde 13 Slles
solsel 5 B Olye 4 o5
S wdsl L b, A e led sz YAR ol 5 S
L les e glacsan, 5 450 150 Ol b 0 g
Shls
BIF (b 95

3 el Coda .l (63,58 - (lamw 5 (sla ta s aws 55 Jiagh Coda wlal  iags ol
el 45 3 Byl Sl ) sy 53 Jige Jalse (g5 5 (sbails ¢ gLuls ¢ ha gy oyl plo

35 b i el ol Glysl GlacSi 5 (soad ;358 0 AW Ea s ol 53 Ll (&S S0)



““‘VQhwj‘fswg&mgo)uswé&du‘dbdﬁ)ﬁx))’bb Y-

Sl oslne A 5 25 8 6,8 ool SR, J (S S (s gy el 238 s ar
Oldee > g5y 90 - L;Lau.s):‘\fc)l:m.ug-tgﬁfr@ sl sy o .:;‘_sn)l} osliials 40
el a5 g sl i lons i 51 Sy i Jons &S5 Sl el (gl el 8 5713
4 5 o83 5 (635 D55 5 385 DA 4y (g s o s S sluf ol 2 S35 2575
3 5 08 5 b jige Sl (5185 sl 38 (s oy 31D e 8 plesl 0T s il 35 636
Jol sl e B 03 57 oslizal s Olomlo 5 (WIS 5 3 (glactiglidd b Lo o Conlid pke 3
3 gy Sl S e e ol )3 dns Gg g0 plar] (g gty ) OUT (glaol s AT (o 5Y
s SB35 o saais S¥mn 5 SVle (Sl (ool (sad s b o e ol g oo 65
Wl odiails 5 b 4 536 (A b es (Slapl BT b3 8 il rle
3 s (il o 55 (3 lres S oDl Jolgs Gl (SaeSs s (5uad s Ainee 4 4 57
o) 53 il s Ol (g 95 ol o o 3 sl (5 0 O O0SKal o bl 1 iz
(e Olorlo oy fotes gl 5 35 5 600 ) 50 Sy (el y b Jas o ol g lulid o) 50
Blash s o el ¢ 21l 5 3hasl el 59 51 I e Dl sl Glsl SlacKns ) sias
O 5 e s ol 53 das o sk 5 Olanabeio ¢_wy g 3 S s 5 i OIS lo sl
S e Joldo g sl |y g b e e 513k 55 ol ol dibles S O il JBlom 457 5L (631 3 b Lo
S Ol sl ails |y Jlo gwdign 5 Jlo (g bl esluale & 53k Sy e sladiy 3 Ad ) i S
S (stasy L (3l 3550 LU 0o 4 oty 065t i ST oilaly sl s, o 03
Sl ST 3153 S o Ol Ly (Ot 5o ol gl piie 3o b 51 ol 08t Wil 0k 1 b
3 ezl W ckin fots 0T slagenly s i s goinia Jolgs Bod 5 035 IS s okl b
\;M\C,:b‘bggJ_..,a@.sfMlj;Jim)\%sﬁ)w)g\,otfﬁ;gu_*h;éuu;j)\\f&uﬁ;a.
WS ke AS (sl e 3l el s o O o 4y 5 iy oo 33T (AT (sla it 45
.w\.{@}\?ﬁ“\)éﬁ)d@ﬂ‘}ﬂu\h‘f‘}>ks)li_)..})ubt\)d}é\:)m)...)“:lijn‘(1.24#}%))
(5 2 33 Soslite Sls gt s O 05 b o575l (ST (s ki g o 331 i
G S 3 S e 5SS S Sy oS ol e sl N S AST (sl e 4 s 0T
SLa ke (S35 5 o 34 205 S )3 Az s S5 S5 A 331 S el 1, S OLT
L OB o AST (sla e s (i b 3 e 5l 550 88 cCibbe il 5 ot ) e

Sl ial g gl ol & OLSS m



VA e GBSy 45 ) 9 2lulid goler 581 (>0

¥ ol 5 8w pl 1 8 5 S g (o30e VAL ans 53 (36 (A s
‘uﬂgum@ww,w,g,gm\sguﬂtu?t,é,fw),m@@)d\wg
O il I8 53155 5 b a5 08 5 Y same ¢ By cal 53 03 5 o (1ol oo gl & e
saeh) 08 o a5 o Kole e ity oo €151 (2in (636 slael) e ST 5 s oy 5 o Sen
Lo a3 dst | gy el 1 olSST g ananloes 5, Silo Sl 0,5 3 i oDt Ol e (ot
(ot 5 8 al o 51 ool ASSUI bl 0,5 35 pn o o o535 5 g0 sl OB 1
536 3ol (80be o7 Al gn ol a3 B T3 gl A4S o Ml 35 S b ks o 411
05 or il p3Y 33 08 5 5 glnos 505 i aalllas aodlinr el oMo 53 Sl 3 o1l
Wl 3 g0 alta (slaoy B 53 (556 sy el 15 08 5 b o ¢ 2t slel oy dhslb dslons |
sobatea VYAV ¢ liie 5 (g,am) 55 Jluyl Jainy g0 OB ot a0 15 0T 4 by o Sledbl 5 5l 3
e 1238 @Bly 5 436 3y 50 LT 6 A s 5 oy 08 o otalin & adyl asb e (Olebo
FUS T Ol & 3 il gy )90 3lisST GWT o Sl mslinal b aabi s 1 SUL
Wl 4Gty oL AL (lime 4 4T 3 S aslons VN F

o093 Skl

Sy 3,8 eslinal STSS 53 5l LSy sduads 5 plels Cer Rash ol o
Jol s 56 g 5 656 (s oSG 1 oDl 5lalgs Glysl S5 b Lo o ol g s lulis
S st 5 sy Sl a4 o3 5o s eslinal ey 0SESS 10T (gvad 5 a0
sl Glsl S8y 5 Jolse s & ol ¢ 53 3550 s, 0T clasl
Gizes Lo 5 Lo e Gl 5 LS ¢ )l 5 (ol ade jame SV 5 b 51 Sl
S5y pie Loy <l p glf),} 4 bty B s S5 false ¢33 (alf).s Al A
bl o Jolse ol g & 5 odisutyains OB ot S5 s 8 Sl a5 o Jolge
el 13l Byl b o o (LS ST (V) ko o g oDl sl G5l slaeSis
a3 gn DL |y (6 S s 03 8 i1

1 . Kaufman and Gupta
2 . Chengand Lin



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud)

1A

O 5 i G ol Slalgy Blosl S (st s b b o Jul g Y Jpur

9 Sk hasp Jdse i kb has e Jilse Condg b lai o Jl e
Lulyslg b s o Julge X .
A S @badl 5 (gl
& e & e & r‘* & e
S ) ) )
»? P Y ORI |
e 5 olsf 3 IfSan 55 15 \}: sox B0 \;\. ISPy }
sohgen |9 BEASRCON Y AT i ) SO A
XY) s :?3 OYAY sl i IfSan 555 15 A €FA) Ko e
u:l‘;)) (\’n.)[:jg(\Y’QY’) (Yno)é;_&_& 3
Aol 5 Ol (\YA0) B
bty T Lo 5 (5558 4
D _ D o) -
(110) e ¥ JECTPPRN J S fs Y0 J s B!
X)) % 5ot (D) 33 O i :?i ST 2
- . @
I SKar 5 oo 2 OYA) 3o 3 ISfan 555 45 “, (o) ULYeet) D
5 0TaY) RO X
(YY) ) an O7Y) St
J
U 555
Ier 5,0 ] 7 . 3 o
_ s 4 \j s 5 ol J 3l (IYAF) \,?
sebvar) = (Y020 e o EY ) J
BN 3 (oot % LSS re) 3,
(e ) O an = 2 ' o ~ -
2 BRI
i)
e 5 o o
Q . _P}
a3 D »; 5 TaY)
\,§ \'§ Al B
3 3 x5 YY) o Ken 2
(¥+r8) Dl E} (o)) el 5 0 = U AYeee) o )
: =3 2 e s on z
3 w (Yee)) ded ) 0
3 2, b’ 5 YA 2
YA sl
)
Uen 5 258 \}J
3o (T4 B s oSt .
2 a5 55 4 \}\' \}'\.
(OTAY) o Y 3 ST j J
3 3 gz 5 (OFAF) j‘ 33 (XU 1
Ifan 555 k5 A - (OYar) o Sas b 3
(OTA0) o 2 % 4
5ok OTar) 5
YD) e %




vy e GBSy 45 ) 9 2lulid goler 581 (>0

3 Ol (81 (olid S im0kl 5 a0l s Sl eslial L s o6 5o
Slabas 45 gamn 53 shas o Canl (1) Gl ip il s (J5lis) 1S alzblons
ol Cik = (Likr Ui T €S )50 jlaal 5 .y bl 1+ 6) 05k 53 S Jlaz|
46 Sl e 6l S5 Latla 5 S5 Asblue Lasls Uik 5 Lik 0T 53 4 555 g0 035
S (O 3) olalia )8 Sl k5 a0l jle .35 o ghuas K (o ,3) wlis)l8 bowy 5 5
Cim Lesla o 5l S aiblous gl " 2he (356 e i 5 ,U\a,uﬂé,ﬂ@? sl i !
S0 lee 2 gl Oi= (LO;, MO, UG oy el s el 5 (LCi, MCi, UC))
i3l il szl LGy 1,5 ebostizd Ci= (LCiy MGy, UC) 61,8 aiblons asi s
1wl Olulis IS &l S albblowa

LCi = min(Lik) M)
Die cpl ol T slaslas (gl Olulid )87 35,0 cp el S abblows wdis . S5Le MCi
..\Jge Cewd a5 (Y) dlslas
1k
MCi =(Li1XLi2 X...XLik) (Y)

g:,\.w‘ QL&L&)K ﬂbblfﬂdaﬁl:u k.f;J)\ thl.b- QMJQL:.J UC|

UC; =max(L) ®

sl e UOD ST 3 (MO wiis 5:55ks (LOY il ces a4
-"))TCM“-’QC)‘)J@‘JiJLfAL;\jUJf

5 C= (LG, MCi, UC) Lasls opjalSablons gly TEN (psu o8

aloal €S A kil Bl slas sl ol O (LO;, MO, UOH) st s oy sailin i 5

4‘;‘)4"'“)".‘.*“}&6“){ G|Lé)‘b@ﬁ)‘@%bujuuu)lsb|}bGW@)JJ\;.@}u\.&

1 . Triangular fuzzy number (TFN)



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) V¥

(V) JSKe 5505 5 Ci Slmer i (Y 0L 5 Jevees o pls) g zuSs
25b e o3linnl Gi JS (gols gme 350) amlonn 5 slas o 3 SLeld ) plaxt gy gl
OIS si e osls Sl FE(LMU) &) gt id sie anw b S sl (656 sue &S5 TFN
el O S el Wl g o F (656 sue &8 ol (6 55l a5 58 e 0305 Ol U L a7 YL
M lde .S Hlastl Wlg o F (656 sue a8 ol (g p0lie aiaS 55 o 03l 0lii | L oS

Ll (656 e &G ldde o S Jatoee

Membership

Gray zone

LG, MC; LO; uc;, Mo, UO,; Cognition Value (p)

‘55\5‘;'71205;%}«&&@\34,;‘5;*5[}&#.\ Jss

& S 5 aalata quf@w(ucis LO) sk wslas Sls son TEN i &8 55505
G50l 3 ooy plazl o G w1 lre o gt 53 M) B s (Bl 4B s s

_ MCI + MOI

G;
2

)

& S s aibie glalols Hluie 5 (UCi> LOy) M\{w\a:ﬁ}@&ﬁr@e\f@)ﬂjs
Oi sx 42L0j(dj = MO; —MG;) slabols 25,0 5 28 Gi 5 L5 UCi- LOi b 4l 0
(V)Jﬁ)) S S aabts P 1) rles dbets Gb 5 G gyls sme 55 J&T < di

"‘\'ngs‘ Caws 4 (7 50) SVl b jlae o 6l Gi (655 sms 2551 358 oo fpuetd

1 . Hsiao
2 .Leeetal.



vo e GBSy 45 ) 9 2lulid goler 581 (>0

o

| =max Ip[min (vg (p), uo(p)dp] ®)

UCi X MOI - LOI X MCI
G, = ®)
(UCI - MCI ) + (MOI - LOI)

36 A a5 ol 2 (ol Sfolgy Blsl oSy Jlons 1 rmlin S ¥ St

s Slde kin il Wl hgs N aldy 5l
|
Slokine s LUl L e | s | e | s -
565 il
%y 4/1) MY | o/e4 \e A A Y Shls eyl SHlgl S
A6 a/ve a/v | o Ve A A Y Sl Slles S,
A6 \Y/Y vt | e/Av q v q s Sl L sl el S
L6 N v/al | oAy q v A v Wiy ey S
56 a/v0 AYe | oAy 4 1 A ¥ St Sy
Luly sy
L6 4/ a/v | A Ve A A ¥ b e S
3, 0/ vey | oemy v ¢ 1 s i
Blos e
Al LN a/0A | o/ Ve A A ¢ S eoleel Ko
3] Y/40 VEY | £/44 v 3 0 ¢ S8 L el S
Al V/YA A e/ay q v A s Ly g leel Sy
Cead L
A5l AAE a/0A | o/st Ve A A ¢ Sy S
%y (AR AMoOA | o/8 Ve A A Y SLsias Sy,
3, Y/AQ VEY %An% v 3 0 1 s S
L6 4/¢A q/01 | Vet Ve A A ¢ sdos (518 e S
A6 \e/0t ANVY o/Vo \e A A Y o35k e S
$lasl 5 golzel Londs
L /4 av | e Ve A A Y 3 5w bl el
3, Y/av vey | ena v ¢ 0 ¢ o FA 4 SDls Sl
L6 VoAt AW | o q v A Y IS S
L6 4/ YDA IE9/XY Ve A A v 5 EA Sl el
3, Y/VV van [ %Ang q 3 1 Y Ay o Sy




VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) 44

S Olbe eddie Splis il 00 5 dib wbls sy (g S b ailais S )50
e ST gl Ken & gl 0l U pss o8 S Cals dal s 5y OLuls,
bjafa,;@wuﬁ«suumg@b&”,tm«fgau@,@;\u,t,uctﬁt
s 4 G gloxl ol gne ke dan (pudin u:iL:a bl a3 O gea Olulis 8
O o 5 (F) Jgdom 598 o el 2y Jdowd (6l 51 jlms cdsl Gi> T &S 555055 LT s
PERVICG [T R S R R g P R N - YR D UWPNENSRCICH]R
el sl Byl ey Ol Gl asle 5 bjlas 5 Coenl a3 Oljee 340
el ke T s s

ola T3y (A/FA) (5 gme yludie O st 580l 1 oS Gl do lkie a7yl @ a5 L
S ¢ B3 052 3l Lol oslitule s Sy B3l g2 g0 dm Yo Ols 1 pl ot
b gl 55 oy Sy o 5 4 S Sl (i &y (S5 5 L1510 Sl
elal ol st dial g (ol onl (MFA) &lT dom 1 a8 0T (6 lslime Slio slayl L
(S5 5L 5 el 6y (Gl Slles &Ky (SISl ¢S
okl S ¢ Sl (550l Sy ¢ Jyohad ot S Kb s S 5 S 5 Cmds s K 5
(033l gomin S 5 3dmn (IS arle 6y ¢ S b A S5 03 m 3 S ol
e Seplam g bps &5 a Sl Canler WIS S Gl F5 0 Sl Sl
A Ll OBl (Canl WFA) Sl do 51 i LOT (g)lskas

@,)w{b),mdumwo“ﬂ@@NGJ,,;,,M};&LM;\&W%(K,;
o903 2 g 53 o5 S 5 oDl sl Bl slacSius 5 sesas sy b o e folge (sla L s
g g e o sthn e G Dy oty SIS polie 3o Doty iy sy 5 8.5 3
b e ite e DAoL 1 Jas O 3l 503 55 Doty SOISS o e 1 sl
a3 383 5 e el I GRS ke ST s e g @l ey 2590 SIS
2 e AT Sy s 08 5 sl 0T (b 5 o (gl s, 55hate ook ol ol
c(B)L\;:ngc(A)ﬁU)él)b:&L:u)l:ujldﬁiﬁdju:é\r:)k—.m@}gjl}u)}aﬁ&
B 3 jobe S Sds iagy ol 3 el (D) o3kl 5 g )liel Cris 5 (C) S 5 5L
(f)dj.\?;,,JpoTszg:ﬁ|3,;L~;,u5;,;@él,dl;.u),ao\?js;\(ﬂu(~>,s.p,~t@;)m;.e\

Py e



vy e GBSy 45 ) 9 2lulid goler 581 (>0

RIS e S0 Oad asliel o gou b J gl
Sl | Sb o
N IR

Y RISE

Y L b

| (,sj;i;

Condy bl 4 OEWS Sl ages bl Sl g, Mo 4 S Cl SE0LL
5 bl ok Ol 3B ods ) 38 s et 55 Ol il a5 " s "
o Ku  obtie 5B i 3y 55 08 5 L g eldskl )l Sl O3y Sslite 4

1l 5 oty OT alaly 4.2y dal g o0 08 " SOL" bl ol

1 K
=

oyt s RS e e 5T Dod 05 0 () S s s il se el
e Lils ) s Fle 53 WblE (63555 (0 Jsur) 215 OLES ot Ll gy S s "
(e 5 ol el 05t OT 3l 3 g g e iy OT Sl 5 g0 g0 ke 3585 Skl odiasOlis
s FW) 2 el bl OT 51 i s yite oy alal 205 pols 00l Wbl 2 5o b
el 0dosls OLES (8) gt 53 &8 (Sl 0t fool> 08, Sl a5 Kol 3l sl

M i Jaly, ook O 8 Sl a8 o ils s 50 .0 Sy

Al B ] c | D/|ome

A Iy Y/¢ Y/Ve Y/Y A
. B /Y oo oy | v /o
M=

C V/oe \/0+ O Y/Y AVAR)

D (Vatll BV BV BRI §/A

S 7L IR IR VR SN




VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) YA

S=Min 1 , 1
Max{8.30, 7.00, 6.20, 4.80} Max{4.30, 5.30, 7.30, 9.40} W
=0.11

VU 55 8 M =S Mssi oo o o ile 53 (M 5l 5l gl s do e ol s
25 b on 35 sn Slagealy 2 oS Ly 51 O3l ol o go 0 Joo ol i3 8 asmlons
T rsbsn 5 Sl (AB aie 53 8 ) it D)ot (Sas Ll ol bagemly OF
okt Jlo 5 s Slo ¢ Jus I b o3 gyl 5 WaOT s SBT 1 a8 Sy ) ool s 2
REIW

WS pl9) SKaSS ki s b 5 s JET 1 (63 5u0mal 53 ¢ goen ¢ o
dolon 1S 515 g g0 il 8 ol g (i delia 60 O g (S (glan 5550
A a5l g samn ol (1= MYy 5 Sl ealind 45 ¢ same ol mlons 52
sl XN () sy s 5o ol OT 55 a8 Sl T IS Lail

_mt
Tt_>OO:M+M2+M3+...+Mt=M S limM =0
(1-M)
q
__M =M(1-M)? ®
(1-M)
T=M(-M)"

b S [y Aol s il e 503 505 S M 5l 51 () o5 s Sile

Luﬂﬂubjuwoﬁf)\;s,ﬁ@;}gjﬁ&jLa,g;usjﬁ%;.(l—M)_l
ssbte s Sl s o b 3 5e 53 b e 0T ol el 51 oS Sl b oS adein
5585 551 o e QS SBly b 5 (paions b 5 aions Lol gy 51 e Sl 4y g 23 51
o B sl ile 5308 8 1555 o a5 0T 5 it 5 Laiie S0

:C_Mﬂ‘j‘)';"))},agaju‘;wb)}a.lafbjgb}&w

n
r:[ri]nxl = Ztij )
=i

nx1



va e GBSy 45 ) 9 2lulid goler 581 (>0

n
d:[dj]nxl:[dj]lxn = Ztlj Ay

Fl i

(M) (S Jailgy s o poiiome s g ouiiome Jailg) 51 352 90 (o DAS N g0

A | s
A|B|C|D|®gx|RD|RD B

M e

A VAn-J IV U VA% 2 BYAYY Y/0A AN \/v0 \ e

T=M(I- M)*l - B VAT IV, u ol BV W VA Y4 Y/AL /80 Y cle
C VC AT RV 2 3 VA GO VA2 VLV ENY | - Yo Jgee

D An AN IYVAV N RV S W BV A \lay) £/0) | =Y ¢ Jshee

D)o | VO© | WE | YA | YIRS oY =gl 23~

Ji0ad 595 el g (ol Jolge curog 4id
(R+D (R-D) o515 46 yamen S 3l o3bizal L 3155 g |y shool ol pe 3 Lol a2 Lol
N3 Ri=Dj ¢ s 555 Ri+Dj X e 655 K8 o) 55 45 3,57 s &
b SRSy b ize (651850 5 bl o gy i b Gillae 35 (1) S8 1,8 s

a3 (0 u:‘il'“’

1.50 r

1.00 [
o.50 | E
o.00

-0.50 | <

-1.00 —

-1.50 =

Jias has ol gy ool Jolse Ol aly, a2 ¥ IS

L o8 5T cp i 3L R-D e o 2t glyls 457 (5 ki (i sh = ol
ar b oylal 0T & 55 ey L;Lwlf;(f’) ol 534S Hsbolen ¢ ulal opl s)ls
S5 G038 Al 5 e i a5 (Lhe) (658 0S5 585 alad 4y il jois DRl



““‘VQhwj‘rswgwo)uwdu‘dbdﬁﬂx))’bb A

(D) (sslassl 5 s lzel Condy 5 (618 2T o 2t () 3L 5 15 g5 n31 ol (U shre)
G 8l bl S 015 e KD le il n s ke o 5y ST ST o a8
3585 ey oS Lol (6 it 36 5 S5 el O ot o ll  g5ledide iy oS Jras
S P SloiS 358 5 5,05 (galamdl 5 (gHluael Candy 5 Twd 5 L clanly slg gla e p 1)
AU s s ke GRS lew .l (55 (6 pdud s 55 ealaBl 5 g lael iy 5 Sl
Lo ,STe 4 a5 b 108 o 3T oalail 5 solael Camds 5 a5 15k cdauly slgs
Llgy sl Jgdor 3 Jools el IS o Kle  2agn opl o3 ol 2550 OE =
Sl Sl lalaT 55,0 (g ip b b w5 L s (T L jle) (s o 5 s
Bl /O e I iy oS aalys Sl S A T il s S 01 ¢ s sleay o /0F
e (65 SUIDA iza alal ) el (6 855 shma e OT (518 50 (slins

el S8 5T (eslasl 5 (oleel Cand ) D ke 5 (Cad 5 ,ILIC e (Lol y 3lg) B

S 9 (S 5 domud

b Sl i S e 4 cals (ledyl A, Sl Llsle Gyl el sl s

ol sl (sles 28 b (Bl o) S e a5 o 5 oLl 4y e (oDl
Olai3 5 OIS ey 4 tdmliabl (1 (oDl Gyl Sl i 5525 b i
Dale Gl b bas e oSty gnail 5 plolid JUs & ass ool bleie (11,
SLls Wl iy s plasl ol a5 53 cO0da ) 4 glies S sl 035 S
S5 A G303 else ced Baoan 5 636 (A5 ) 4 (oDl sl Blosl 6 slasbae
djuga;_;,,@u.aﬁ;grlgtt};ﬁ;&;suzbpuoTsuwwﬂjmpt};JUt
S gl &Sy 5 48 313 DL 23y plowil O 5 Sl i Sl eslizal b g sl 3 bl o
Wiy a5 ¢ S13 55U S5, Al S (S5 Slhes ¢S5 ¢ SUIs (mpb5
(Sb okl Sy (s pde Sy 5 A6 5 Sl b Las e Julse S oSy
(S Uil Sy g 5 Sy 5 Lalg ol b Las e Julse S Lol s (solzel S
ol 5 b 5 5050 L dad e ol g 5l el omte Sy 3dmn )1 ale oS
oleel Cand s b e Jalse Sl 5 55 (Sols oo 5 IS5 Sy Sl F 55 4 Sl
Lo 5 (glaaliin s Todome ca sl 55 5 Uajbne ) o lulid 1 ey ¢ s LSl oo (3Ll



M e GBSy 45 ) 9 2lulid goler 581 (>0

plot L5 o laslme 5 5 aslns cpl SIS a Gans Julse L EUNE I g
3lassl 5 golael Cond s 5 S ST o i (A) 3L 5 1l o8 sl 0l s .28
St ol g S 01 o ¢ Sn e il gn o ize 0 50 0y 38 5 ST o 28 (D)
S Sl gome 505 Sl el O8 L L alul  ilede sy S e S,
3 2,50 ealaBl 5 olael Cardy 5 Twd 5 L el olg Gla e 1 358 o i
ol B (6 3k 5 olaml 5 olael Camdy 5 Sl (6 B (SloiSTS 5h

L, T YV Y) LK 5 LS5 Yo F) G b oMyl Solallas EE sy ol mb
oo 3 s ¥R O 5 s 5 (YV0) 0K 5 L, T (Yo V) Las
suazb 5 olalid 51 (5 5 pelr S 5 0315 Loy 15 (WAY) 01,80n 5 O s ga 5 (1¥45)
s g &1 oDl Sl By sl S

bl i 1l sdbelonl sla tagh b ol sl s slaais I tags !
@lobe 555 5 (WWAY) O 55 L sla i gl b (oDl Jlsle Blysl laeSin
AST ol S5 K (s Lais LOT 45" ol O J3 Ssles ol e 457 axils Soslis (VY49)
(Slias ) Je o 3l dias gad i ) (oMl ol Glysl slaylpl 5 S ) 4an 5 ails
5Ll Shass 534S ws 8 eslizal LSy (uas,y S Jress Loy Sl e ol 5
(\¥49) olydo 555 b ((VFAP) 0L 5 55 b (Y 10) K s Ltig,Te(Ye)e) jos
o 5 sl Stz (s Sl izl ladie 51 OYAY) 0Ken 5 0L gwse
Glaylpl 5SS Jres pas i eslimal gy ol 5l 038 eslimel  51e alude
(e Lals) rer 503 6l B Cole 536 1) Lo oSl IS (655 Sl 1 (6 S st
ol () UK 53 68 oS 5 Jan 5 e 05,8 53 1) e ki (6158 Ll wi
GLeSi 5 sl a3l ks 0L 1) Balsy ol Sl i 50 5 b S a5 Bl
CWAY) 0L 5 0L s sn guls b (o b0 Caald s 4 g ol ol ol glulis
Ol gea Sy o3 5L «(¥) Jsd @L‘J Gb o Qlfja S Gb agn ol syl Ools
Blosh W8 s il das o 0L o Wlod glulis oDl Jslgy Blsl Sy o Frie
Ll bl 6;5;'-«»-«4) 5345 31535 053 55 1y e 515 S5 (Ol Il
lodis plulis s e glaeSin y slul sled 5 oS Tde Jtags 55 45 Jlm 5 558 atls 5 Ol



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) AY

5 S5 S5 (57 5S0) oMl lsle Blasl 3 Ky p Fete (iR 2l B Gib
laeSs b Lo sbasloae 5 4 e b ol 5 ol oSy ¢ Sos0ki ol ik
4 phe a5 S Ll al p U oS S o ol g e bl (s 2 ST
Candy Sl Sl a5 @V Comal SO b sl (gbls §5 s or
skieSlgte 3l 31 (S 4x S 5o ee 0355 0Lk 3 5 el 685 s Sk aE
ol ol S8 5T oSy Jolse ple ol 6.8 a1l s S Sl g Yzl 5 o
ST 5 4 ol Ll 5 ol 2013 b (e Dok <S5 e sy 457 ol Lo Ol
Gl ol 3l IS5 ezt il St gl oyl i 1538 Ll sl (s )lzel oS
L 5p 503 (5 AaS Sy lyls M s s g0 phtte oyl @l 2y L oS S STl T s
Ll 635 g0 o Gl 87,5 51 gl 1 (gad oS ol oy e a0 28l 5515 e ey
4 &S S0 HLasl S 3 S sl 35 Gla g ls B Ll e S Rl e ainll
i35 50 S de sla glyls cdies dE e b Lyls ol (Shdi & gl gl 4l gl
A 5 a5 55k 6Ky ol 3l Ky 355 0 OT 0 Sl A gy 5 o i
Sy ool 4l S 5 3L ls (93U glaslssl 3 Olejen sbay Luls sl S
AT ol 5L 53 Blusl (SLsdds S 3,0 5 oleel Kb 4 gaiie slaslsyl 3
Cows 53 oS Syl Bl S8 5 gslasl 5 oolzel ey Lk 5 Cd oSy
4 e ol Al Blosl s gm 35k s Bl Sla, e 5L S L sidi 1 ol Ol ylalg
0538 ookl Candy Cals s Sulgns 5 po8 GRIB AL CS S goleel Sy il B
25t
Seslizal b 1y Calies glacS o 35 ST (glainss 53 uiizes 33 5 o slgii
3 e o 5 eki b e 1 eslinal b ol sdBplnil Eagh ol 53 & ookl
s 1T 3 CAHP) (515 bk o T3 il oslmecir (6,8 pmnad (sLSCSS
gt s Ol sy Glusl uas, 4 (TOPSIS) el 5 (ANP) (gl
oS e OS5 gla S1ols 4 oDl Llslg GBlysl ool S OIS e 8735 8
5 Blosl Lzl 5o E5 0 whe aig Ganass pde dled Gloj s a5 LOT i 5 Bl
4 Cpmman S o Sk lors 35 (Sloyss Sldgar Stls s 1y &S s ( Ky 5 S



AY e GBSy 45 ) 9 2lulid goler 581 (>0

o o3 el glulid (glaylme SGSTL &S 355 o sl oMl Jlo el slaylpl Ol b
s il ) 0 5Y Sldgas ¢ Dl sl Blosl Sy S e s by Sl s

5 baslg slays st 5 (s3lamil 5 Il sl i @ a5 b33 8 e slgiy OLL )
Slaylale Blysl soled anw g g sl ¢ Madl s alo o S50 & g mws 6l Sl sl oS 5
sl e,uxfﬁws Glaslg 5 Ias ool sl Il 5l oDl



VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) A¥

égl.:.o

30T o e gla sy 5 ¢Sy g1l oo (IYAY) piie o 1) ¢ ol ¢ gl ol -
AVY=VFD O o leds A o) 93 ool 3lazil () 1 gLy O3 (6,145 ol

ol eu sl cla S (S OYM)sWIne (pleg tCds alsT-
{(§) 3ol plel ol (0l g5 oy a5 3Lals ol door 5 (g M5 4 Loy

sibae a5 (S slayltle o slacSwy S it (\WAV). Lo (G b 0Dl
(§) 3ol plol o8l 0] g5 csbonwr o 5 OLuls

Aol e &S Ko g ohls wlgiy b oS So o (VF49). s (gl 55—
5 W5k g S adhel Slalllae 5 ann g ras S e Glle Gl 5 s OlejLe
Sl sl

Sl w6l 656 s gy S eslah ((\WAV) L Jasdle ¢ late ¢ ghs (6 jan -
IVF-AY ) oyled Aoy (onlasl sl ingy 558 UL

s (O 5 Ky o pes 5 o punlige o (\WQ0) . o (ghinn LS, 81—

(o)t &S 580) ol lslgs By 5l €Ky o o) LOVWAP) |y ¢ B3Ls €35 ol ¢ 59 oo —
AAFZABY YV 0l cpzin Jl o oDl sLasi]

(3l alen oVl (US55 &S o Blysl 5l gy 0 OFAY) . 8 5 plae o -
FY-YY P oY ol

1L Sy s 53 (SKSG Gl 5 me 3 550 (WAY) L als ¢ sid ¢ 5T (g e -
Ol A& slga ik 0 bbus (S b pou Conioo o 2 lan

3 Sy Joo 3 Jeolm ey oy 0 L(VFAQ) Lases (6 a0 ¢l e (plie (>loas -
NFASNY O oyl ¢ o] slati] i oDl (gln0 ) gaT o8 s

Gluas) 5 iy (YY) L e (LT Obabe s (N (s ¢ mle dew b g —
(s oslas cpain Jlw (63 ,ml) Sy et 4y il K (S 5800) (oMl Jlo 13 (slaeSs
YAY-VAY

Caula JoD TR L Gl KiS thoe (o Ol ¢ B daes ¢y i —
byl Kok 0T amglie 5 o 08 15t baw 5 i 55 Gy b Sl om0 057 oS00 oS

RV EATA gt L W (a3 Jhe O/ ) (oalass] slo ingz Lalo w Hl5L



Ab e GBSy 45 ) 9 2lulid goler 581 (>0

sl 6&&.&1) Gdoddy o sit"‘u» .(\y¥a9) e aws ‘g‘,’.‘)"\‘*’ 9‘5& Lees ¢y g Jla) -
L;L:i) r;.} GJLN:' ‘r.:uit JLw CL;ODLA//J[‘ Q@u‘. «O‘ﬂ\ )\.}‘.@ é‘)}‘ J‘JL: DL @)&w‘ 4"‘}"
AEF-AY (VY

- Abolhasani, Asghar., & Hassani Moghadam, Rafi. (2008). Examining Types
of Risk and Its Management Methods in the Interest-Free Banking System
of Iran. Islamic Economics, 8(30), 145-172. (in Persian).

- Adams, Nazif, Tumas, Abdul-Qader (2009). Islamic securities, publishing
and investment, Transl. Naser Shahbaz & Majid Pireh, Tehran, University
of Imam Sadegh (PBUH). (in Persian).

- Ahmed, Habib. & Elsayed, Ahmed H. (2018). “Are Islamic and conventional
capital markets decoupled? Evidence from stock and bonds/sukuk markets
in Malaysi”. The Quarterly Review of Economics and Financ,
https://doi.org/10.1016/j.gref.2018.04.005.

- Ali Assar, N. (2013). Examining the Types of Sukuk Bonds in Islamic
Banking. Economic Magazine, 3 & 4, 21-32. (in Persian).

- Arsalan Tariq, Ali. (2004). “Managing financial risks of Sukuk structures”,
A dissertation of Master of Science Loughborough University UK.

Arsalan Tarig, Ali (2008). Financial risk management of structure of Islamic
securities, Transl. Mustafa Zehtabian & Ali Saeedi, Tehran, University of
Imam Sadegh (PBUH). (in Persian).

- Arsalan Tariq, Ali., & Dar, Humayon. (2007). “Risks of Sukuk structures:
Implications for resource mobilization”, Thunderbird International
Business Review, Vol 49 (2), 203-223, March-April.

- Arundina, T., & Mohd. Azmi Omar. (2010). “Determinant of Sukuk Rating;
The Case of Malaysia”. Thesis Kulliyah of Economics and Management
Science, International Islamic University Malaysia.

- Arundina, Tika., Mohd. Azmi Omar., & Kartiwi, Mira. (2015). “The
Predictive Accuracy of Sukuk Ratings; Multinomial Logistic and Neural
Network Inferences”. Pacific-Basin Finance Journal, vol. 34, issue C,
273-292.

- Asutay, Mehmet. (2015).“Islamic finance: principles, institutions and
development. Trade Finance (PwC,) Winter, 4-26.

- Ayturk, Yusuf ., Asutay, Mehmet., & Aksak, Ercument. (2017). “What
explains corporate sukuk primary market spreads? > Research in
International Business and Finance 40 (2017) 141-149.

- Azizi Naghsh, H. (2011). The Necessity of Establishing Ranking Institutions
in Iran. Newspaper of World of Economy 2436, 10. (in Persian).

- Beck, T., Demirguc-Kunt, A., & Merrouche, O. (2013). Islamic vs.
conventional banking: business model, efficiency and stability. Journal of
Banking and Finance, 37, 433-447.



https://doi.org/10.1016/j.qref.2018.04.005

VYA Obino g 9 s 0 kot i Juw 1 Jlo g p3 30 5 pud) As

- Chapra, M. U. (2008). The global financial crisis: can Islamic finance help
minimize the severity and frequency of such a crisis in the future?
Conference Paper presented at the Forum on the Global Financial Crisis
at the Islamic Development Bank.

- Cheng, Ching-Hsue & Lin, Yin. Yin. (2002). “Evaluating the Best Main
Battle Tank Using Fuzzy Decision Theory with Linguistic Criteria
Evaluation”. European Journal of Operational Research, 142 (1), 174-
186.

- Galitz, L. (1996). “Financial Engineering-Tools and Techniques to Manage
Risk”. Pitman Pub.

- Hasan, M., & Dridi. J. (2010). The effect of global financial crisis on islamic
and conventional banks: a comparative study. IMF Working Paper,
WP/10/201.

- Hassan, M. Kabir., Andrea, Paltrinieri., Dreassi, Alberto., Miani, Stefano.,
& Sclip, Alex. (2017). “The determinants of co-movement dynamics
between sukuk and conventional bonds”. The Quarterly Review of
Economics and Finance, Volume 68, May 2018, Pages 73-84.

- Hsiao, T.Y. (2006). “Establish standards of standard costingwith the
application of convergent gray zone test”. Eur. J. Oper. Res. 168 (2), 593—
611.

- International Islamic Financial Market (I1FM). (2018). 7 TH EDITION.

- Jafari, N. and Montazer, Gh. (2008). Using the Fuzzy Delphi Method to
Determine Tax Policies of the Country. Economic Research, 8(1), 91-114.
(in Persian).

- Lee, A.H.I.,, Wang, W., & Lin, T. (2010). “An evaluation framework for
technology transfer of new equipment in high technology industry”.
Technol. Forecast. Soc. Chang. 77 (1), 135-150.

- Mesbahi Moghadam, Gh. and Safari, M. (2010). Review of Risk-Tolerance
Income from the Perspective of Islamic Teachings. Islamic Economics, 36,
117-148.(in Persian).

- Musavian, S.A., Vosugh, B., and Farhadian Arani, A. (2013). Identification
and Ranking of Islamic Financial Instruments Risks (Sukuk). The Thought
of Strategic Management, 7(1), 187-212.(in Persian).

- Nazarpur, M.N., Habibian Naghibi, M., and Kafshgar Jolodar, H. (2014).
Prioritizing Sukuk al-Murabaha Risk through a Survey by Financial
Experts and Its Comparison with Other Capital Market Instruments.
Iranian Economic Research, 59, 153-181.( in Persian).

- Nazarpour, M.N. and SadraEi, M.H. (2017). Identification and Ranking of
Islamic Treasury Instruments’ Risk in the Iranian Securities Market.
Islamic Finance Research, 6(2), 133-166. (in Persian).

- Nechi, Houcem Smaoui Salem. (2017). “Does Sukuk Market Development
Spur Economic Growth? ”Research in International Business and
Finance, Volume 41, October 2017, Pages 136-147.



https://www.sciencedirect.com/science/journal/10629769
https://www.sciencedirect.com/science/journal/10629769
https://www.sciencedirect.com/science/journal/10629769/68/supp/C
https://islamicmarkets.com/education/sukuk-al-murabaha
https://www.sciencedirect.com/science/journal/02755319
https://www.sciencedirect.com/science/journal/02755319
https://www.sciencedirect.com/science/journal/02755319/41/supp/C

AY e GBSy 45 ) 9 2lulid goler 581 (>0

- Onsouri, A. and Lashni, A. (2004). Value at Risk, a Technique for
Calculating Market Risk. National Conference on Risky Investment.
Tehran Jihad University. (in Persian).

- Raei, R. and Saeedi, A. (2011). Fundamentals of Financial Engineering and
Risk Management. Tehran: SAMT. (in Persian).

- Reilly, Frank k., & Keith C. Brown. (2000). “Investment Analysis and
Portfolio Management”, 6 ed., the Dryden Press.

- Soroush, A. and Sadeghi, M. (2007). Risk Management of Leasing Securities
(Leasing Sukuk). Islamic Economics, 7(27), 157-186. (in Persian).

- Tohidi, Mohammad (2017). An analysis on Islamic securities supported by
assets and asset-based Islamic securities. Center for Islamic research,
development and studies, Group of markets and financial tools. (in
Persian).

- Zakaria, Nor Balkish., Md Isa, Mohamad Azwan., & Abidin, Rabiatul
Alawiyah Zainal. ( 2012). “The Construct of Sukuk, Rating and Defualt
Risk”. Procedia - Social and Behavioral Sciences, 65, 662 — 667.



	13
	3

