S5 peomad (S SoST g (63U (595 (Hnli 8,50 9, 3l colisiw! b suddS (poli Sl g (b3
o)lg,:.o Ve

(199 9050 &S yuzand o o 590)

ol

Ol 31 8 5als 0 5ign ST ablise 8. (el QAT s (20T 80035 50 s 5 S il 31 (S
SuiS (el LA g ey Sy closd in3a S o SB S slasbine (38,8 S5 50 b saaie (S s
S s S ame obigy 4 I S0 (s g O ol GALL JaasS saann o 5lae din (oS aaal e S w0
Shabaels el 8w LS araial o las (Jae o GELLS araal uies 5o oledl Guss JoSL 5 (5554
praad Jolowe S8 (pl sla (S b galse slon 13 wiiews Glo Bl 380 goae ynolie day 4 5 09
olallae o ol S5 GLLE Grines adlue o900 ool conalad ane (e glas Koy, 5 eoliil (558
il it b o OBuS el OB 5 b)) dase & ilils glas oy, 5 suliind b S S6 S
shol s Gulaal fpl ol sud 438 S 5158 dagi y eSS ol (ul g0 08 cais o) e o Lol ol sud
dgalye oga oS 2l oo 558 5505A Sabia o cuald pue bl b 59 GBS el QAT 5 BL5s) ¢ 3Ea3
G553 Cpanoal sud suliiil s)liae din (oS araal sla SSS 5 (5 (6,8 BB 0K g, Ol abiss (ol b
b Gures 5 oS 65U (o8l re abialin Julas w53 51 soliial b swd plalbid age slasbias oloy) Ial
el s ALy HBAS el a4 4 g5 LSy B O saliial

.55G5J3ﬁ—aeab§eu—adg:.oale5x§hm.@—oa&.l\so.“;oi.izg..\e.\SLsLmajlj

dondo )
st Sl LS5 culiy s 59 pee Jele S ol el s at) cusise (lea Slall wad S, slas e
S ouisl ss)alie saiiS Gaell QAT Al (el 65033 53 a5 S Blawe 51 (K (Y018 olSen 5 Sio)d
250253 6ol s 2 SIS e (el mal) S e 59 Il paeial K Glsie 4 Cunlie S (T QLTI (Y1
S Lo b saate GBS aals lie 51 saiS aels ot AT L(YVY (oKan 5 e cpel)asl IS,sl ol
solone wig (5 pranal Alinne K 4 1 i€ (uals QAT gho 5 S colasd iuda il ( SB S (slaslins 038 S

Jolds «S el s liae win (5,8 pracal e S faaus u%oil olaml (Yo S gl (gla)ol Al bad sauny

'Deng et al.
" Wu& Barnes
" Chai& Liu& Ngai

" Supplier selection



Sen Jausilly 000 oS sl (g 0 el b GBS el (L3515 Bua 5 asl o (oS 5 AS Jlelse
Vo0 ollSan 57 Sud)unls la 1y Jos Bl iuia K b oS s sl (s

3 6IS) GBLLE asaal Guis Ho oledl Gass JolSB 5 555500 LIS 5 S baine obigy © OB Koo (s
130 e Hle BB 380 (guse alie ding & 5 su g Hhabaols el HI8W LS araiad o glial (Jae Hu (VAN (), 1K0n
Gosre ool cuakald e (e Lo S ) saliinl (S pread Jilae S8 Gl Gl (Sam b walse ¢l
el Do e sla sulo b (5 aranald filwe Blias (sla wia (515 (soaatie sla Jus (VAN (L0 5 (sola)adlie
ol o (AT gmie s alle)usad s5Lal 530 e 4o sane 5558 € Glsine alaa 0T 51 4 ol sud aljl il
5 elelid o ol K3 GLLe aal e cuald ane bl o QWS el GBI 5 b))« 38a3 lial dius Gule
Slallhe 59 a3l o pobe eb e Glgias Ol ol 59 GESS el @b ca 23V lasbae cuesl Guas
Lol sl st G213 5y i3 e pulin 5o HIES Guels AT 5 ol Sase € Caliae slas g 31 sulitad L 3 &6 S
YV E O,8aa 5 (Solo)oml sad 438 S 5158 da 53 0y 50 JiaS ol (ol 5H0sa cais 8) 5 5o

L e gane el R 3,5 b OB Gael G 5 ol a3 aladl oo SU 35wl 4 s b
L osals 38a3 50 4T paus il (oo padidie 58S gou0a caia o s)las dia 60S mead sledy) 5 @6
sl oo 636 (5 s Jalas SIGT shea 5o sud slgiiny sled, daa 51 S gl s a3 Gig, @SOS
S ol cal oS aals LA 8305 5 cctiny lallle 5o 4 el st Blad Jas 5o 80,8 el b i Gl
oS S suliienl Laslins o135l cpmand caga Sily o arns3 Jalad Giis o) Sladllas Sidis 5 cacal €55,8 L158 4a 53 dose

il (o 5om s Lasliae sl siis 555 L Gadd dalge LIS 5 mania (35 Gl pue b SYIKET lls 953 Ghgs oo

Gy wlwsl Y
pranal (sla S5 olalllae 31 g5k 5 ol sk (g diuls 6 5lias suin (558 mracad Blee 650 59 83 uals AT
seadl Sumae (Yo V1 eololan 5 (KU 155 cam 5)ai o0 LIS 8iS ael QAT alins o sl 15 o5kiae sin 558
5 sy oa) wleals alaial usa & sllae cupae olool Ho 1) ol alga s suii€ el GLATI )i 5 el
oaddie |y saale obssl slaslias suiiS (uals LL3,1 g GBI (e gead 5o BN slallbe 3 ol (Y04 SolSea
slasbine s diadle 158 (oo V Joun oo € GS Glaa ilaas K Ll 0 uiS uell OLATI 5l pspoly 5 sas
ool5ad o SUR Slalllae Lo 5.5 aels LD 5 b sla,lae wile slite wibite clallls 5o GELS prali LA
i€ ioad (K 4 £ 4 Lajliae 1) subla 383 5o il s Sohme S b Lasliae (A 5o LIS 5 su g lite
ol s 533 3 g 50 Slual Gl 5 alasliae s K 58 (sl 5 preaS sk (el sla (S3ay 5 Slesd (535055
o salie B8 (Voolad Join 59 oSl sad (5n3 o850 b e 3 Guy sl il 5o Lbae 505 Ve e
© goasd otie G A (e Ol pge slaskias (o) Ggal SIS Gsedl g el sy JaeSS B soliial b dalul 5o 5 3k

el 60 gad Ty (2K Las V-

°*Feng
"Der Rhee et al.



(Yot OllSan 5 (085 5a) asa g0 0 i SBT € a5 b GBS Gaals QLA (1 age slasbiae () Joun)

oo olide * 2 ol 5l caseal T HsmSan s 45, kool slhae
10 o u“:‘“ ht VY
23 me b Y oo © Jgad
¢ p Sad 4 \ cuasS
Yy a4 PATEN o bl 9 olhgas
" e AN 2l cusdse
Vo e b \ % Ul
\- pee \Y Al sl 5 yuae
A e X irio el
v e b A )
v e v 3,5 o Slae
\4 e \o SIS 5 saaad
1 e V1 oload oS,
Y e A (s Gy Ul g5
¥ e Ve a5 JOES Ul
Y o Yy Ghose) Ul
Y pee b A Lo O Sl
Y g \4 SUSLIS Ll
Y oo la V. bl sla alus

Y ot vy wila s oSl

) e WV LS 2 g
\ pee VY solas kil
\ ot Y\ G sled g
oo ol ¢ Soled Gl 5 B8

B2 oy ¥

.m@w&%—&yﬂ‘uuthJh;a\,;_}uul...ui):\\gtgq)wls:J._\.A&,lﬁ}lpl;&:i;s

¥ Dickson

* Weber



358 GanS olel daals (plnly il (oo LB selEe =Soa sl 5 Hlnae (ol Jold 358 Gaiad olel waals
&J\B}L@JTwwudeuumﬁwlAuJ\yJJmuqéﬁbJJ‘)L;A‘)LA.A.:L\‘)SJYO JJ&JJJJJNG‘W‘%

ROV WA

adl oo did el

sias fecaly L& Yo sland (HEWS el GBI 5 HL))) cga age slasline olalis) S ojlad Lol @
S i b anflins sk 4S5 58 00l oS5 ad ) 5 (Slae 5 Slilae sl (i OBy 5 Glae tdel
il o bl Lo saiiS ey

el Olsae 31 58 0 (S5 s lasts dolistion 5y 53001 ) Juola slajline cusanl da s (uand) g0 ssledds doliinyy @
a0 e aladl s faall CAT 4 s o col ol el 5 o€ 5 Khe oSpd Sle s ad )|

Sl 5 i)l o Gt bl i 0 (aiie glaslas pulad 5o GEAS el LLOL )Y ojled dolii,y @

RRR PPN U A L. N N P PSRN S I S W DVH VL. PRI, .

QMLJ‘JJJC—\-HJ‘ bmédl&la.u‘s:)u L,_}S‘_).AMJ#AS:\T); ui'uJ‘):)l LAJl:\M U‘;}‘MJJ&@)“AB&@JJ
g O Ol 5o el s ol (531 GBS 5 5B LG sl G s ) OBAES el s 4, g (sboo) Lslie
OBos 5 OB (o5l aleabis Jalas w58 (o3l ks sy m 5a 58 sse 5 L SIS lilas alail i, 5 KT

sl sud Gl (651 ualB 5 (556 LS5 sla

VIKOR (g, .).Y
pb 5 S5 VIKOR calScual aiily ancss (Y40 V)V 805 5 gssSoonsl 5 (VM) TssSons!l b 55805 b
da> 5 sl win ool ug” e o ( ViseKriterijjumska Optimizacija I Kompromisno Resenje) i yo
O2M(Y Y S5 5 g sSoss) caesl Gl das 55 saiany (sla plenes s5line din (5l g slon LS B sl 5L
slasbae b dies S 6l 1) padle sla Olsa 5 Adls 3500 L 43S degane S ) AT 5 (subs Gass (555 OBy
ol il jaaas b ol peaal S G plies Gl b GEULE araal cuul Huls oS5l WiSie Guaal sliaie
K53 5 msSonsl)as S po M) blie 3815 S 4 (iole 4alS oS sl JT el Ulsa 4 Olga GasiSou il
oo pobe Lol el Clea @ (Soads el eolae i a4, padls S il Olsa ool (Y0Y
(VAAA (g5 s sl)a b
(V-1 Sils ¥V (Lol alS (LlS) cead o3 b 4 556 ,AITM 5 Slaeh Lo 30 5505 Gl Jalse

paaa G sile a5 v
Laskire 05 Dl omas v

e I sl 5 oue ST sl b s v

* Opricovic

" Tzeng



€3858 61s(R) il Hlite o(S) (suias g Hluis dneulas
w8 ¢l n(Q) LSy padls wlas

2l oo (Q Llude cp i (sl 38 0 532)Q alie ulead 5 la K (0 S e

AR

Sl s 48 ca boyd g s Y
OBss o9 peoli o T ol Jualae 5 5L slasiie po gt o Slana s @ sy Gy Jalie s 3 Gy
Gl sl YA LIS 5 e O pe) g s (53U lael @ WIS o Jals @ ol sl casa )l 63U LS
b G SES Slda 5o sl o soliiul IS slasuiie Goob 5 swinS maeial 058 K1 daslae cueal )
adl o 5 S0 S T (556 Jolas 5 IS @l lie b s o
SHE 81 o5t o soliton) adS (slasuiio ) 5 suing fenls b 00 yS avaad 55 K 31 ila €3S iy 455 (5l iaa
© Ol olT al ol j Hlae (388 DI 5o b ol i 38 sl K smian s b o€ pranad s oS 0l IS it
(Y ool 5als  LIS)uly cucs Al (o350 sae S oIS o )lie 5o
S LIS X K 5 Slgladilie 50) @osams swinS araal 958 Kolaad Gulial s paaial s sile 1w 3le a3
(Y1) olelsals

1
= 1 2 k
.X'i]'— E[XU‘F xij+ i xL-j]
-i]] -i]E e .?E]”
3’22] s J’Ezn
D=
im] —imz ce —imu

Al Slae 4 cand Al S (gl al K ani € aaial b sdias fly (s Sl 20 Gl 4, ‘;‘-'-“SJL."‘;lE]

Laslaae 05 Ll s

SAHP L 5507 wle oledgy 5 suliind b (o8 maanal 5o Blide slaslias el Cuyid € a5 b ada o ool o
09 6OBAHP el suel crwas (36 AHP (3, Gulaal 5o Lajliae o sedla 3a8a3 50 00d oo ciuyad 00 Llss o
sl sud Ol Juall 4 Jead (pran

W=[w,wy,..,w,] j=12,..,n

VFT e JT sl 37 f e JT sl day Gpaan
fi = MAX; %5, fi = MIN; %ij, ssm ) puis slaslas 610

fi= MIN; %, fi = MAX; %, 438 3 s slasline (sl

"' Cevikcan, Sebi, Kaya
" Linguistic variables
" Fuzzy best value

' fuzzy worst value



Stk 5 adins ] @obe dadin o 59 oolsen € adl o olajlas wgw g 31 slaslias 51 ks el s
‘L‘\LALAG‘}LA%@JJ&J‘NémLﬁLAJQM‘@}AP

(\'~~0 ‘SBL%‘SS‘J AERA) @JJS;:)_.:J‘ f\"\i‘&:L%):RlJ:i ‘).:Jl:i.ou;s:u:s

- _ -5

dj = —5—= 3 5 puia slaslanse (515
(T =1

< _Uy= /) o

dij = T e a5l Guia glaslas
(rj - lj)

n

=1
do ol ol 1 43S alnls a3hal Sl Ry 5 (S5 Gasee)ote JT sl Ja ol i 5l T S alals il 5 Ll o
danlaa ) sl Jsosd ook 3 L @y s R SR 557 58] soalie a5 s s 5o adblins (@S5 G e JT s

%%
*

— in.C ‘u — u
= min;$;,S % = max;S;

:t.zz

= min;R; ,R™* = max;R*

_ S, -5 R — R
Q=Vlgu—5a)t Q- g

35 Ol 53 (VAN sSionsl Jails oo /0l Ysans 4 cal (a5 S i sllas pa3SLe 35l sl (S35 V
(Y0 oLl ,als ¢ LIS)andy o alodl e sen Q) ualie ool s (s

(V18 Sila)adls o ) bod g9 s O omp 2l s 45, Ll

Jol b

Q(A%) - Q(A")>DQ

DQ=——

o1 I8 ass olla b caad g L I 0550 43S KQ Llane Guolesl 5y st 48, Sl 31 AT Ll e &
Q (5152 o G S b €S i A

L o X slaasm

pos Lok

sl b R ()5S Lty 4, G sies oiaes LA s S

S e olgiing 1) S 0 ol Ol sa 4o gane K o&T s G185 YU byl 5 S S
AT GAT G s 18 ass b s S

AM AT A S s Sl ) bos S

:cu.ulégbaoTJJy)Jx;4.]:.:;1J4$cu.u\‘=\mc;:;a§y)445@u|6|4;3}§Am

Q(A™ ~Q(A") <DQ

** Group utility



Gudxs b adl ¥
slasbae  SILoE (o gan oo sud alil Golidin 4o 5l Jeola (sla suls Jala3 5 43a3 € 0B 3 4 i ol oo
@ olulas S 6l ol sad Gals s oAt slaslas ulad s GBS els sboul s Lobas o) olaslie wilyl
Jals L5 3
ol 3 pge slasline DA 5 Lasliae (s ,SILLE Holiie o sud oLl gl Jliae Yo solel oS 5 43a3 -
(t o33N0 oloks
e b Jalas (g, 5 ol b U8 dlaye BT 51 Jusls 08 Ve (slaslas cusal daju s Y
290 Olanlie 5 (sad ol (ol 4 5 Jalad 0 S g5) 55
Fuzzy Vikor s Fuzzy Topsis @la (s, 5 soliiel b suii€ ueli o gui 4, 5 oLy, -F
ool b L8 (6 s 31 aolichin yy a5 5 Gy nnal s suls LS ¥ Jsia Lo oS st oleolih Slins Yo alass i)
e 2l slaskas pasad 5o db e )bl lilas @l €5 pa lay (RS Hlias V- @ (gl Gl ST Gga3] )
ool s sals Gl suni€ Guelio guis 4, 5 sl

O8RS el ATl 5 b3 ,l e sad allis ags lasline (Y Jsaa)

solaial o< L;c.‘)s‘)l:u.a ‘_;L.c“)l:u.a aay
C21 (o€ YOS 5 e s alewnc 31 (5ol 05 5) AS sladsalinal £ sl sl \
5 i
C22 S 5 olakad ws o Y
- G515
€23 core $YB lulid 5 pba)y cwlie (o, 5 eaiS el (g5l 05 ¢
c31 s 0pals 1 gats osad o el b g3 50ty Ju a3 o
olead
C32 suiiS(yaeli Bk 5 (a5 5 Hbo)uala 5 (Sloas wlse Ho (slSan s 5ad 1
Cc41 i€ aals mdlie way 5 SIS6 cnl ge \%
c42 s el e ol 5 Ll s S5 A
C44 s el pmiads ol 5 y-

slasliae o) ol st ala s OIS 00 glasline G5l ot 0 @5l il e dcale Jalad a5 soliieal b <l o
o8 S adbue GHa ol gul paa ) olaslie Gw ke 31 duala gla sals Jalad 5 383 Gulal 53 GE Y-
JJe-&S:ugﬁ@}:‘;ﬁk&.ﬁ(subj‘duulﬂ.u‘y@JJO@&%}“M‘;JUL’*L‘L@Lwﬁ&m&u(v)d‘sb

ol sad 5 3Kla G sile Ho SIS (uls pea g Sl sla o315 0ol (55U Jalae Gupes



shal slasbias a5 lawlie S gubs paa G 5le oV Jgaa)

el SIS slesd el sl (S5
saxs
L M U L M U L M U L M U

eiasd 1.00 | 1.00 | 1.00 | 1.00 | 1.08 | 1.35 | 1.00 | 1.08 | 1.35 | 0.85 | 1.00 | 1.00

RS 0.74 1 092 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.25 | 1.38 | 1.00 | 1.00 | 1.08

=load 0.74 1092|100 | 0.72 | 0.80 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 0.92 | 1.08

u.*-“t sl S5 1.00 { 1.00 | 1.18 | 0.92 | 1.00 | 1.00 | 0.92 | 1.08 | 1.25 | 1.00 | 1.00 | 1.00
s

ol slasliae a5 ol OIsh(E Jsas)

5 (030) cuatl a0 BITERFRL

\ AL &350 5 mdsS

Y ALY saiiS el sl (S350
\ -[YoY Ciadh

¢ </YYA Sloas

el Hliae slaslias p) (2 ) oluwlis ui paa Guwsile (0 Jyua)
c21 c22 c23
L M JU| L] M| U L M U
21 1 1 1| 1| 1 [1275] 1 | 10844 | 1245
22 0784 | 1 1] 1] 1 1 | 0791 1 1
23 08020922 1 | 1 | 1 [1263] 1 1 1

sleaa Hlias slaslins ) (o g) Slawlie guu paa Gus yibe (N Jgaa)

c31 c32
L M U L M U
c31 1 1 0.920 1 1.084
c32 0.922 1 1.086 1 1 1

oS 0pall (sla (S35 slne slasbine ) (oad Slanlie i pan Gule iV Jsan)

C41 C42 C43 C44
L M | U| L M U L M U L M U
c41| 1 1 1 1 1 [1275| 1 | 1383 1.888 1.084 | 1.465
C42 | 0784 | 1 1 1 1 1 1 | 1.176 | 1.552 1.084 | 1.351
C43 10530 | 0723 | 1 | 0.644 | 0.850 | 1 1 1 1 |059 (0850 | 1
C44 | 0683 | 0922 | 1 |0.740 | 0922 | 1 1 | 1.176 | 1.683 1 1




G a0 slasline 45, 5 cuaal a0 1A Jsaa)

b 053 5,
Crasd 0.252 1
ok Ol (sl s 5 dle)uala 5 Sloas mlge s (s)lSan s 5as
) 0.120 2
PRI
Sse 0 Jasad 0.120 2
@Jﬁdquwjlgjw\,&ﬁ 0.091 3
cnre Y olulis 5 obo,y culie (B, 5 soluosa 5 0.085 4
S 5 slakad ws 5o 0.083 5
s paals cdline sy 5 SISe sl 5o 0.070 6
s uals Jle ol 5 il 0.069 7
a_s;;SL*,f.:ls e ) 93 0.065 8
IR TV 0.050 9

) G 4S cacal il S s slasline Guleal s 0uiiS el 0 bl 0 GELA 31K s dasbae Gl s 5 Gy
e Gt O sl b s il ool puliad 5o 5 el ol caas (V1) Jsan ot € praes aalgl G ile @l (gt pan
Ol 59 Laslias (a3 (35 e Gomad sl K3 GLLE Ll sut sl 4 KIS el (31 Gl 5 3 55
sla 6315 alal 5u 5 el st alail Sl sla 315 Gulasd s SIS 83 slasline © da s b SSS el SL5) 5 ala e
sk sols Gl (1) Jsaa Lo LT @36 sate Joles 5 il sla 8315 € il sud 0 3Sola Jolas 36 slacl b s ko

(111 ol alS L) <538 636 ) s (3 Jsom)
sha [ [ sha 8505
Gars b sie oo~
s s o o5 e
VY ) AREAR ) JJL\.A
(' 3 ‘\ ) (\ Y O) (\'" <« ‘V) (O A‘V) (V‘ ﬂ 5\ M )
(e (4 o8




636 555y oliulas oga GE A SIS guhs paa 5 Jeala aranal s 5l oV Jgua)

cl c2 c3 c4 c5 c6 c7 c8 c9 cl0
sl 34 | 54 38|62 9 10 7.8 | 9.4 42 | 6.2 7.8 | 9.4 9 10 9 10 7.8 | 9.4 4.6 | 6.6
s2 4.6 | 6.6 3.8 |58 34 | 54 5.8 7.8 5.8 | 7.8 58| 7.8 7 9 6.2 | 8.2 42 | 6.2 58| 7.8
s3 74 | 9.2 9 10 10 7.8 | 9.4 9 10 7.8 | 9.4 9 10 7.8 | 9.4 4.6 | 6.6 9 10
s4 9 10 54|74 10 54|74 54|74 54 |74 9 10 54|74 5 7 9 10
s5 7.8 | 94 4.6 | 6.6 34 |54 34 |54 6.2 | 8.2 34 |54 7.8 |1 9.4 34|54 34|54 5 7
f* 9 10 9 10 9 10 7.8 | 94 9 10 7.8 | 9.4 9 10 9 10 7.8 | 9.4 9 10
f 34 | 54 3.8 |58 34 |54 34|54 42 | 6.2 34 | 54 7 9 34|54 34 | 54 4.6 | 6.6
u* - 1- 6.6 6.2 6.6 6.6 5.8 6.6 3 6.6 6.6 5.4
SE&R&Q yulie Gulal 5 WS uels (w45, 5 (VY Jgas)
Qi Si Ri Qied, | Siad, | Ries,
sl 0.391 0.328 0.170 5 3 5
s2 0.364 0.443 0.126 4 5 4
s3 0.003 0.063 0.036 1 1 1
s4 0.084 0.181 0.048 2 2 2
s5 0.263 0.417 0.081 3 4 3




e e ) o bysd s

:LJJ‘ ']°J":" EoRn

QS3 _ QS4 2 DQ

= ﬁ N =l slass

(4l o L1,3,4) 0.084— 0.003 > V4
Q% - Q%< DQ

(el a3 5158)0.263-0.003<0.25
fpos Lo g
el s 80, 9T s bl cpl L el 43 Cpsie sl Si s Ry Gaas g 50 S4

il oo b3 Jous ot 4 (2l s 485 byl 5o o n b

3B 55Ky Slilae ulad 5 HES el ol s 43,5 (VY saa)

s ey =W S
sl ¢
s2 A
s3 \
s4 \
s5 Y

loledday 9 5 4l O

s K 003 (el QAT 5 Lo, il (o el e ua3) 855 59 Slawe 53 e S DS el s e
o) Sl byl Ho (S5 AS slajsline s e Gl (ala sl (S50 51 4S wdl (oo o)line Wi (65K praial
oS (BB, lad pbn 0 as b (WA (Slea (somel)asl oo olyen pold (Swaam 5 olsdo L1 S praas
ool g AS Glaskiae b gugs alse 5 QBLS araad slslad 5 ol Hu Llisabl aae 5 Lhaalsd aae IS5
ol cualad ane o dale cga (550 5088 Dores canalie B 65 g a5 maaad slglas Bl suliil la S
pracad Jao Sidis (Sloa aa Hsliie 4 yuala GaaS o e (o0 5B 4l lain (SoLad 5 s sl ekl aue
Sx oS pransd sla Jas 38 5 cualid aue Ghoady s a3l slin b 8IS oaal QAT 5 L3 suleidny oS
o8 ala (B, s S suliial (650 Gurnl 5 5B LSy o S Gl e o S sl (50 sles S Lol
Al (oo 5958 5wl g b 99 ol OV BB L 5 AS L (S Lajlhae € (SHse

I il bl alfine 52 by paliens daoly S0 b ol (Ses a1 slasliae oa3ly slioo oo ST G 2 b
5 Bas 008 soliinal “(ANP) ol 4t (alas w5 sl oleediss 31 Lasline o) ol a4 008 (oo olgiay

3 @bool ogais adl e 50 lajlas Jslae 5 ale bulg) (o 4 538 S YDEMATEL - <SS () gaas (oSS

'* Analyticl Networl Process

7 Decision Making Trial and Evaluation Laboratory



5 6L s aaalia b SH 358 LSS 3l oSl S5 bl e suliiad Ol e GBS Gl a4,

il aade Sl Wil g8 e 28l slio bl Sl Slsdan 5 o Kool oga S ()68

&l F
walbiliad o8BS uels Claml 5 oL, sl IDEA/JAHP (i, S 6,55 4 (VWAL ) dilam ¢ Slga 10 o o5 pal

°o—\A .0 GJLA.:L .YQJJJ L;\A_LA S e

GUESHd a4, L9 LSy s Oolste EOliel CLIS SIS (YA ). G (golaa 0l (pesllie gl (50l

ART-EA 23 UA.:.A‘Y é‘)‘.mi wﬁ.alula\ss;_u.uf.\dl.‘.u dass 4.4‘_\...'&&\93:\4.4:\4

QLA‘)M LgLA é\g_\:ua J‘ GJASJ\H, 9[;33‘\5 JJS.LA.C u.]t:\:)‘ﬂ (\v‘\\)_\f.aim ‘u_’\l:é_\..a Le.n.ac fJ\}A.A;.A ‘6‘)3.0‘ fQ:\A‘J ‘6‘)‘:\.;

A=A SJLA.:Z: ¢QT GLAJ‘):\JlS K] CJ‘:LLA-C o &:.ﬂa:i ﬁLQ.A.u 6\)‘A§

.GSJ‘);\ J‘)S.LQ.C J\H‘.’JJ GJGMADM J‘)S:tj‘)l.}utn:)‘)‘ Ls_a.u._\:l.e_o Ls‘):tg‘)ls.} .(\Yﬂ‘).L“l‘)A.AM 56‘)940 f):\S‘ (‘.):5‘):\: ‘a.‘LC.

/\\—ﬂ/\ A b‘)LA...:A ‘Lﬁ:m ‘:;.:“‘).:..J.n

c,tf&k; ‘:..\.C .]ozl“).‘.“b SR SWOT u‘-‘f‘):L“ ‘).A.ctu‘. 6..\.;.3 4_}3‘) (\v“\')d\”_a.u.o (Ql:s‘)l%; HEL Y O9ds ‘J.AAAJ‘\H‘ ‘(5)‘:)5

AR} s AR OJLA-A-:ZI cdas Ml;ui‘&j;:j

Amid, A.A., Ghodsypour, S.H., Brien, C.O. (2008). Fuzzy multiobjective linear model for supplier selection in
supply chain. International Journal of Production Economics, 104 (2), 394—407.

Amindoust, A., Ahmed, S., Saghafinia, A., & Bahreininejad, A. (2012). Sustainable supplier selection: A ranking
model based on fuzzy inference system. Applied Soft Computing, 12(6), 1668-1677.

Bharadwaj, N. (2004). Investigating the decision criteria used in electronic components procurement. Industrial
Marketing Management 33(4), p. 317—323.

Biiyiikdzkan,G., Cifci, G. (2011). A novel fuzzy multi-criteria decision framework for sustainable supplier
selection with incomplete information, Computers in Industry, 62 (2), 164—174.

Chai, J., Liu, J. N., & Ngai, E. W. (2013). Application of decision-making techniques in supplier selection: A
systematic review of literature. Expert Systems with Applications, 40(10), 3872—3885.

Chang, DY.(1996). Applications of the extent analysis method on fuzzy AHP. European Journal of Operational
Research. 95(3), 649-655.

Chang, T-H.(2014). Fuzzy VIKOR method: a case study of the hospital service evaluation in Taiwan, Information
Sciences (2014), doi: http://dx.doi.org/10.1016/].ins.2014.02.118

Chen, C. (2000). Extensions of the TOPSIS for group decision-making under fuzzy environment. Fuzzy Sets and
Systems, 114, 1-9.

Chen, C., Lin, C., Huang, S. (2006) . A fuzzy approach for supplier evaluation and selection, International Journal
of Production Economics, 102 (2), 289-301.

Choi, TY., Hartley, JL.(1996). An exploration of supplier selection practices across the supply chain. Journal of
operations management 14 (4), 333-343.




Dargi, A., Anjomsoae, A., Rahimnezhad Galankashi, M., Memari, A., Binti, M.(2014). Supplier Selection: A
Fuzzy-ANP Approach. Procedia Computer Science, 31,691-700.

Davies, M. A. P. (1994). A multi-criteria decision model application for managing group decisions. Journal of the
Operational Research Society, 45(1), 47-58.

Deng, X., Hu, Y., Deng, Y., & Mahadevan, S.(2014). Supplier  selection using AHP methodology extended by D
numbers.Experts systems with applications,41,156-167

Der Rhee Van, B., Verma, R. and Plaschka, G. (2009) ‘Understanding trade-offs in the supplier selection process:
The role of flexibility, delivery, and value-added services/support’, Int. J. Production Economics, Vol. 120, No. 1,
pp.30—41

Dickson A.G.W. (1996). An analysis of vendor selection systems and management. Journal of Purchasing,2(1).

Feng, D., Chen, L., & Jiang, M. (2005). Vendor selection in supply chain system: An approach using fuzzy
decision and AHP. International Conference on Services Systems and Services Management, Changqing, China.

Hofmann, E., & Knébel, S. (2013). Alignment of manufacturing strategies to customer requirements using
analytical hierarchy process. Production & Manufacturing Research: An Open Access Journal, 1, 19-43.

Jolai, F., Yazdian S.A., Shahanaghi, K., Khojasteh, M.A.(2011). Integrating fuzzy TOPSIS and multi-period goal
programming for purchasing multiple products from multiple suppliers. Journal of Purchasing and Supply
Management, 17 (1), 42-53.

Junior, F.RL., Osiro, O., Carpinetti, L.C.R.(2014). A comparison between Fuzzy AHP and Fuzzy TOPSIS methods
to supplier selection . Applied Soft Computing, 21, 194-209.

Kabir G, Hasin MAA.(2012). Framework for benchmarking on-line retailing performance using fuzzy AHP and
TOPSIS method. International Journal of Industrial Engineering Computations. 3(4),561-576.

Kabir G.(2012). Multiple criteria inventory classification under fuzzy environment. International Journal of Fuzzy
System Applications, 2(4),76-92.

Kabir.G, Sumi, R.S.(2014). Power substation location selection using fuzzy analytic hierarchy process and
PROMETHEE: A case study from Bangladesh. Energy, 72(1),717-730.

Kahraman, C., Cebeci, U., & Ulukan, Z. (2003). Multi-criteria supplier selection using fuzzy AHP. Logistics
Information Management, 16(6), 382—-394.

Kaya, Tolga. Kahraman, cengiz.(2011). Fuzzy multiple criteria forestry decision making based on an integrated
VIKOR and AHP approach .Expert systems and applications.38(6),7326-7333.

Kilincci, O., Onal, S.A.(2011).Fuzzy-AHP approach for supplier selection in a washing machine company, Expert
Sysemt and application, 38(8) 9656-9664.

Kiser, G.E., Rao, C.P., Rao, S.R.G. (1975): Vendor Attribute Evaluations of "Buying Center" Members other than
Purchasing Executives. Industrial Marketing Management, 4(1),45-54.

Liou, T. S., & Wang, M. J. (1992). Ranking fuzzy numbers with integral value. Fuzzy Sets and Systems, 50, 247—
255.

Min, H. (1994). International Supplier Selection: : A Multi-attribute Utility Approach. International Journal of
Physical Distribution & Logistics Management, 24(5), 24 - 33

Onut, S., Kara, S.S., Isik, E. (2009). Long term supplier selection using a combined fuzzy MCDM approach: a case
study for a telecommunication company. Expert Systems with Applications, 36 (2), 3887-3895.




Opricovic, S. (2011). Fuzzy VIKOR with an application to water resources planning. Expert system and
application.38(10),12983-12990.

Opricovic, S.(1998).Multi-criteria optimization of civil engineering systems.Faculty of Civil Engineering Belgerad.
Opricovic, S., and Tzeng, G.H.(2002).Multi-criteria planning of post earthquake sustainable reconstruction.
Computer-Aided Civil and infrastructure Engineering, 17(3),211-220.

Rahiminejad Galankashi, M., Helmi, S.A., Hashem zahi, P.(2016). Supplier selection in automobile industry: A
mixed balanced scorecard-Fuzzy AHP approach.

Sen CG, Cinar G.(2010). Evaluation and pre-allocation of operators with multiple skills: a combined fuzzy AHP
and maxemin approach. Expert Systems with Applications. 37(3):2043-2053.

Shemshadi, a., Shirazi, H., Toreihi, M., Tarokh, M.J. (2011). A fuzzy VIKOR method for supplier selection based
on entropy measure for objective weighting, Expert Systems with Applications, 38 (10), 12160—12167.

Vinodh, S., Ramiya, R.A., Gautham, S.G. (2011). Application of fuzzy analytic network process for supplier
selection in a manufacturing organization. Expert Systems with Applications, 38(1), 272-280.

Wadhwa V, Ravindran AR (2007). Vendor selection in outsourcing. Comput. Operat. Res., 34, 3725-3737

Wang, G.; Huang, S. H., & Dismukes, J. P. (2005). Manufacturing supply chain design and evaluation.
International Journal of Advanced Manufacturing Technology, 25(1), 93-100.

Wang, Y. M., Luo, Y., & Hua, Z. (2007). On the extent analysis method for fuzzy AHP and its applications.
European Journal of Operational Research, 186(2), 735-747.

Weber CA, Current JR, Benton WC.(1991). Vendor selection criteria and methods. European Journal of
Operational Research, 50 (1), pp: 2—18.

Wind, Y., Green, P E., and Robinson, P.J. (1968). The determinants of vendor selection: The evaluation function
approach, Journal of Purchasing,4(3), 129-141.

Wu, C., & Barnes, D. (2011). A literature review of decision-making models and approaches for partner selection
in agile supply chains. Journal of Purchasing and Supply Management, 17(4), 256-274.
Xia,W.,Wu,Z.,2007.Supplier selection with multiple criteria involume discount environments. Omega,35(5),494—
504.



Evaluation and selection of suppliers under uncertainty
(case study: MEGA MOTOR Company)

Abstract:

In the present-day competitive world, organizations for growth and stability must work hard and choose
the right strategy to develop and maintain their own survival advantage.The external environment of
organizations is rapidly changing among these changes the diversity of demand and customers' needs can
be mentioned .Another important limitation which imposes constraints on organizations is scarcity and
limitation of resources. One way to alleviate this problem is the use of agile suppliers and external
resources. Thus, in the present study the effective criteria for supplier selection in Mega Motor Company
are evaluated and prioritized by using fuzzy analytic hierarchy process (FAHP) and moreover current
suppliers of this company are ranked by applying fuzzy VIKOR and fuzzy TOPSIS. The research
method is functional and descriptive. Statistical population of this study includes 25 managers,
consultants and experts who responded to the questionnaires of the research in two phases. The first step
is identifying the most important criteria by utilizing one-sample t-test and then determining the weight
of these criteria by using FAHP. The results showed that among the main criteria, quality and
technology, with a weight of 0.259 has the first rank and is followed by characteristics of supplier, price
and services of supplier. The weights of criteria show that three criteria including price, cooperation in
crisis and timely delivery with weights: 0.252, 0.12, 0.12 respectively are top three criteria .In the final
step, based on the weights of criteria 5 suppliers of Mega Motor Company are ranked by using Fuzzy
VIKOR and Fuzzy TOPSIS.

Keywords: Supplier Selection - Fuzzy Analytical Hierarchy Process - Fuzzy VIKOR -Fuzzy TOPSIS



