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ABSTRACT

Cugrently, the-el€ciiical” and\elestronics| indiistry hias high! copdpetition ‘end frequently
changes along the trend.is Tapidly growing in globalization:The Tisk ofsupply.ehain has become
a crucial topic to createlthe competitive /advantage and efficieneyin'supply chiain management.
Supplier selectioh is ¥1€” writial process ot Suppiy chain ‘that liaspthe starting- point from the
purchasing ‘of raw, niaterials! Gaitil transforming, themy’te/ produbts for” customers/ This research
studied the rigk, faCiets in tHe supply, ehaingte=be presented a model for ¥Sing in selecting of
a supplier in elegfrical And eleetronics dndustry by tonsidering’supply chain #sk factors. This is
be able to conclude,that the gisks in“the supply ehdin ot selectinghd supplier in electrical and
electronics industry in Thailand Whiol eensist of 6 main faetors ase”exfernal risk, quality control
risk, delivery risk, material contfolsiSKproduction-risk"and*firice & financial risk and 30 sub-
factors. The case study was operated with selected companies to gather essential data and then,
the data were analyzed with a multiple criteria decision making by hybrid. approaches.
The comparative analysis of the importance of risk factors in the supply chain based on
an integrated of factor analysis and fuzzy analytic network process (FANP) for calculating the
weight of the importance of risk factors and critical analysis of the risk factors. Consequently,
suppliers were evaluated with Technique for Order Preference by Similarity to Ideal Solution

(TOPSIS) to prioritize risk value for alternative best supplier were also mentioned.

II



o\ =
ananIsndszme

¥
A o ] !

= o @ v e d o A 4
quiitinuiatividusegarcidalsanunguiain se.asadednyal 053296
oal aa s dq Yo a Yy a o 2
@1%155%1@1’]3’]&\‘]&1@‘1‘!7‘1“5 Wiﬁﬂ’llﬁﬂy'l UUSUT A UDUUSHUINT Lmzmﬂﬂﬂmuﬂlum‘iﬁﬂm
Y Y o A ~ d' Y 1 ] o 9/
ﬂuﬂ311Uﬂ1'§W1'J‘ﬂﬂﬂa@ﬂi]ulﬁf]ﬁﬁznﬁ']cluﬂ"l'iwﬂﬁﬂﬂﬁﬁ]ﬂleﬁlﬂ]@UﬂWiﬂQﬂ'N”’] %1-11’1'1[1“
aa d  aw gd o
AHAUNWUTRUVUUUANNTUYITU
4 T o )
‘tlﬂm\lnﬂﬂ&ﬂm'ﬁi‘titﬁqﬂﬂmﬂjmﬂﬂmumﬂTuiﬁﬂww%ﬂmﬂﬁ‘wﬁﬁﬂmwmi

] d =
mﬂﬂsgmﬁ"lﬁ’ﬂizﬁmﬂszmmwmﬂ 1F19° AABANANGATEIVIIBILINITTINY

ANy eI IR 13

VDUDURM IF1#

AMTIY ¥I00 AAUAFUAT ANNT TN qq aDt a 34AMAINT VDL
q 9 il | e— .
ar ‘ =
LL‘lJ‘].ItT’E]‘]Jmll IN13398~ HATS ‘: .a g e lunsidieu
Talsunsy MAT }_& Jea m :
/ ‘m < r | STHID
: o ‘|'If|‘ 1
18 ,m; CRURL Ef TS My

mqhu ﬁ'“ £A _ FRRY:

"? JIALIA ]].Tdbt— 1] <6
ﬁﬁ]’ﬁ u’]ﬁ'\‘l F. | ngﬁ A1 |um'-ul S

fna

III



nih
TR ATDATHT I, ..ottt eee e eee e ee e ea e et e et aeean e ereeasaenseeneeeeeaeenene I
LNAATOATHTIOINGH .- eeeeeeeeeeeeeieeeeeeeseeeseeseessesseessessaesseesseeasseeseeemeeeaeesieeaanenes I
B DI T T U TP et ee et et e et e et e e e e e e et e ae e e e eaeeaseentbee e III

7977121 11
e 1 v

2.3 Tadoanmumoa I TmgUNMIU. oo 29
a L) w d
2.4 LU AN IS AR DN IR DD oo ee e e e e 34
a a FY @ A o/ o
2.5 NATAN 1 NI T A AR D N W IIIDOT .ot eeeeee e 36
a A 1 I
2.5. 1 NATIATOATIOAIINUITZAIU e, 36
F=N @ a @ I'4
2.52 MANAMIAA AU LU AV ATDRT ..o eeeeeeeeee e 37
=Y = = 4
2.5.3 NATA T TN T AT T AT o eeeee e e eee e eeeeeeeeeaeaeens 37
=Y = 4’
2.5.4 MAUANQURWHT. ... o.eoeieeieeiee e 38

v



CRENTEGE))

nih

2.5.5 INATAMTINEUFNE T ..ot 38

2.5.6 (nAA Intelligence Approaches.........ceevuveniniiiiiiiiiiieeieeeiaaeenan. 39

2.5.7 mﬂﬁﬂéuq .......................................................................... 39

2.6 AMUUATAATH U UNOENEANGI ..o 40

= ar ' =Y
3.4 Msvszludwnaiowesalumaiin Technique for Order Preference by

Similarity to Ideal Solution method (TOPSIS). . ...ouiiiiiii it 65

MR 4 HANITITU. oo e ee e ee oo s e 69
4.1 oS MUFITUTFQUNIU ... 69

4.1, MRS TN THET I OIS s 69

4.1.2 ADASAATIZHTOYNIANITANTI. oo 73

4.1.3 masanguilasonnudosTuTagUmu.. ..o ey



msliny (¢19)

s/
nul
R v A e A o 4
4.2 ﬂimﬂﬂﬂ'lﬂ15@ﬂﬁu1ﬂﬂﬂlﬁ@ﬂ°ﬁﬂ'ﬂ'ﬁmlﬂﬂi .............................................. 81
o ' %’ % Qs QU @ 9 ~
42.1 mssvIuanivinvesatenaniaz dtsgosnlemeailn
i s oa '3 ~t
ﬂ'i%U’J‘Llﬂ'l‘iIﬂi\iﬂl'lEJL‘]N’JLﬂi'ISﬂLL‘IJUﬂ“IfGIf ................................... 82

[ o o a
4.2.2 MIfARoNIHNA1108TAIBINATATT Technique for Order

Preference by Similarity and Ideal Solution (TOPSIS).....ccccecvvvvnne... 107

4
TV P T B 1YL T T T o . SO 116

5

VITHYN TN

NARUIN.....
........................................... 134
R A, L T T s e s s 137
DIAHUIN A, LL‘]JlIfTE]‘Uﬂ"IﬂJ:f'iI Biiss i AR M S BT 142
IMANUIN A L!,‘U’Uﬁ'ﬂ‘ljinll‘ﬁ L PN 151

a o = 4
MARWIN 9. Yszmiananisiosaniadouazidn Inssquiinus...........154

MAHUIN 7. ANIINUIAATIUULAOUNINBMNITITB. oo 156
MANUIN %, TUSUATU MATLAB. ...t 158
T EFUMIT R, oo 197
UTETRBIUTU ..o e en e enens 216

K

VI



AN RN

M3l Wi
11 4AATFOBATUATIGATIINTIN v everereeeeeececeeeeec e 2
2.1 HEUUBIMITANTT IHGUNIU. .o 10
2.2 TOUMUBIAPIMIEN. ... eee e seeee e neeeeeon 27
2.3 inuaesmasanmaa e T THUN Lo, — 28
2.4 TRV U THGUNIUL oo 33
2.5 T98 U AR O NN O 1D T B DI RSO a2 eseeresemeveeensseneseanene 35
W/// R 40

“///._:,-— ........ . SR 46

4.6 VWIAYDIUTEN (T 1UIUNUIZNUTIUVOTEN). ..o 76
47 VHAVOILTEN (STUIUNINTTUIRHUAY. .1+ 76
4.8 MAATATUBEIAAUT T IUTEN . oo 76
4.9 i1 KMO and Bartlett’s test VOUITUADMITEY.....oevvoeeeeeiieeeiecieeeee e 77

VII



M3UYMITN (¢D)

3197 Wil
4.10 11 Total Variance Explained vesfaseanudvslunsdadondwnaiomos. ... 78
411 p3A5noUv0e oo NURE I THQUNT..o.o oo 79
4.12 wamsifSoUious16guosdBe I IQUTOINAN. ..o 82
4.13 namsnfieufisusiedvosdiFvamnaosTasdosdmiasunonen @), 83
4.14 vamanfeuifiouseguesdiFoimauesieisdesdunisnIuguannn ®2). ....... 85
4.15 wamsilSouiions1og vo WA IRerTTTITSdoeAIMSS AT (R3)......oooooeeo 86
4.16 waﬂmﬂ%EJmﬁﬂmwgimmri@a'mfywaﬂﬂi’ﬂc}aaﬁ’mmmauaui’mqﬁu R4).......... 87
4.17 wansilSouiieglifog veedaiT iy vt S0egATEAISHAR (RO N 88

LY

1 A [ 1 o/ =
4.18 namsufSeulitu 10 unddde s Rive W1 sdoeiudImInRALLAZN 133U (R6). ......89

4.19 sunAen T3 vuidion 108 VoIt B S ING N Ll e A b 91
420 undod T oD AeY G T 0s IS bR MR Se N P OB R DL ... 91
421 sunfdnis il owfielTTigunadiiod a0 ata A um e (R2)....92
422 snidms i ssptg eI st it AR s @31 | 92
4.23 sundon ot Wi T nGABSIREEeEA T A IR RA QA LER ). 4 ... 93
4.24 ﬁwmﬁraﬂ‘l'saﬂ”ﬁﬂmﬁamwﬁwa@’ﬁuwmuwaafﬁnﬁ'ﬂtiaﬂﬁmmswﬁm R Sf. ... 93

4.25 sundon Il vuibus1igub G MYIE T vdasATuI R ARG A VIR I (RG)......93

4.26 MANUADARARY (ConsisTRCIFAHALR ), .. rmes 2N Rl { A 94
4.27 AT 1IN0 OIS I BT, S A 95
428 A mTnve T oS un BRI FARGIN 1.5, 3o AN oo 99
429 AmhmiTnvesiTesudesdnuiTitenagion (BRETHALRISK) ... 99
4.30 ﬁwﬁwwﬁﬂmaaﬁﬂ{i’aéﬂaﬁ)mmiﬂ’JUﬂw@mﬂwiu (Quality Control Risk).........c..cu...... 100
431 shwiinvestisodosdiumssada (Delivery Risk)..........uueeeeeeseeeeeeeeeeeeeeeenn . 100
4.32 ﬁw&mﬁﬂmmﬁ%ﬁ’a&iaﬂﬁ’mﬂﬁmu'fguﬁ'ﬂqﬁu (Material Control Risk). ..................... 100
433 samiinvesiTasud e unIHAR (Production RISK). ..o 101
434 fhi?mﬁﬂméaﬂ%ﬁ'ﬂd@aﬁmﬂmﬁ”mﬁmmzmiﬁu (Price & Financial Risk)............... 101
4.35 fhff’ﬂ‘iﬁ'ﬂ Inner Dependence Weights ¥93J99un18Uen R, 102
4.36 svmdn Inner Dependence Weights U99U 9980 18UDN (RL).veeveeeoeeeeeeeeeeeeeeeennn, 102
4.37 ﬂ"l‘l%’WﬂﬁJﬂ Inner Dependence Weights U83015AUANAMUAIN (R2)....nvevvvnerinnnrnnnnn. 102

VII



MSUYMITN (79)

15197 nih
4.38 ?‘hl%%ﬁﬁlﬂ Inner Dependence Weights ¥83M13AUAUAMATN (R2)....oovvneneeniiiienen 102
439 smdn Inner Dependence Weights UBINITIATY (R3).veevererreereronrenreesseaeeene 103
4.40 A11I11Yn Tnner Dependence Weights YBIATTSATL (R3)e-vervrrerrevrverseeeerereeseeeneo 103
441 #1137 Tner Dependence Weights 4030 15AUALIAYAY (RA)...........ooooooovoo 103
442 AWIN Tnner Dependence Weights Y0IMIAIUANIAQAL (RA).......veorrreeerereron 103

T %' ar
4.43 MUY UN Inner Dependence

..................................

X



51/ Wi
1.1 #AauyamaseonTURIQATINATTUL 2556.......ccomrcreeireieiiee e 2
1.2 TegumugamnnssueT el Wi uoeBRansoiling. ..o 3
2.1 ATZUIUMTIANTT THGUMIU o 11
2.2 MITANIIAIUANRIFURUT . 12
2.3 ASZUIUMIFNAYNTMITAMITATTLIOITGNRY oo 14

4.1 Scree Plot lumsidenesssznouvesodo@eosluTagunu. ..o 77

4.2 faupvvestetsnnuiFeslu Tegumudmiude ndnna1eoed . ... 81



1.1 anufhnnuazanuddgveatlym

= a ad a 3
Uszmalnedlugruniswingaamassulfuazddnnsetinduiuiundl 40 I
= ' s o w ' & = v ' g L.
waziluTagumuvesgamunssuidiaguraniiivetlan Tasliyasmmaaseentududy
1 12909lan  yamimsdeeonlull_2556=06#=56,600 Aunsogansy  dalaauulely
o w — 4 ¥y 39
an1a landesas 1.9 (dnipefluntEgnogagImnssu, 2559 Pag1vnssuAs 09 Iihuas
amfmiauﬂmﬂuammnﬂiiwummmmym‘ai"w;ﬁwgﬂ% Iidoshauns lundves
Mskan Msaeedp’ inzalstasng Lﬂuammﬁﬂﬁuwmwiw1mwﬂuﬂswmmﬂu@uﬂn 1
mmaﬂunmmuﬂua‘"uﬁﬂmumsmaaﬂﬂm%’aua” <] ugsijartIsdede N MUATDs
ﬂivmﬁﬂwaﬂﬂumﬂw Il !Lﬁ“’ﬁﬂ'ﬂ 1. 1 ---ﬂﬁ-aiguwa‘lﬂﬂﬁﬁuuﬁuuiummﬁum
QATINAT IY Tﬂﬂmmuqmﬁmmﬁwwq&amwﬂﬁmﬂﬁaﬂﬂﬂff Wazdbnnioiind wa.
2556-2560 iy aﬁﬂwﬁwmwmwﬂﬁimﬁsm% IWHTS: tﬂuﬂuwmmwnuua“aumumu
sumL@Lﬂfﬂ‘lumﬁw-aﬁuazﬁaaamma_qlaﬂﬂ%-ﬁ'wmsﬁ%’u-um-nssmtawmia'ammv
a ANE greaw { W ﬂ'w w qg‘- o [ o ol = A
HaRA N H A IAR IR PRI Y WAL A IWIUI e AATINDs soLanNn s iind e
& o & T W ! h RS NN, : , ':_.: | 9 A A (g I‘ .
Lﬂuﬁmﬁ’mﬂammzmaan Hard) Disk;{Drive(HDDY): fln g/ Elecitonics Manufagturing Services
@Ms) luen@yndagedenaarivig padiin 1B iftdit TUgeaainngs uilidnonw
S :n Pt = ( y & = o '
(New Wave Protutts)upuina\(agadu MilataZodinniolady 2556) damsdaniala
L i / 2 = ; %: Fe, 2 = ar = {
gUmuiuasevy ddsgifAgnalyvou Tuaveytundiinfeyslifs Sududamauhi
' 3‘; ' " § ! .. | an -3 1 qr T
HIUTUABUA1 VoINS ABADISURT TS RiToRny uaefBefauoy dealinisWansdns
' 4 4 P4 -] ar Y aod A
astilouieiulsz@namlumsud U TTETgRE™ns sus o919 Idhuasdidnnseiind
o o T 9/ a oo - o 9
dmiunqugammnssuidihuazddnnseling  Yszneudreaaiuilszneunis
d o o
YUIARNTIUIU 1,362 378 99 1ULI2N0UMIVUIANAITIUIN 397 518 wazaa1ulsznoums
to g’/ [ v
yua Tna$1u9u 320 519 SIuanNA 2,079 519 Tasaaudszneumsvwiadndulvgilu
msasnuvesflsznoumsdydng luvasiieoulszneunsvinalug lugasmnssy
Y a o a 4 [ a g t Vo
ThwazBiannsefindlnsasnuarnanndiduaiulivg Fdimseaulugaamnssy
Apudnage $1WIU 394,844 519 Tawsuauussnuiilouldsuaaullszaoumssualng
3 A 1 4 LY 9/
Suanmnfen 2 hwewssnuludalszneusuianaiwazvuaan (@a1tu Wi e

a d a d
DRANITBUNT, 2557)



M3 1.1 yasdseondudigaainnisy

ya ([dunioyaniy) ARIINITVEIIRT (%)
RCY fuf 2557 2557
2555 2556 2555 2556
Ql Q2 Ql Q2

i | #me 72215 74828 1,818.5 19007 | -1221 | 362 | -124 | 090

lllll 2 wioa ¥ 22,799.9 23,000.6 : 5,856.3 6,069.3 2.62 0.88 493 | 102
1 | wiessidnnsoiind 320047 | 31,7848 7,909 7.963.3 182 | 075 | 27| 182

4 | suwmuzginsluazaaudszneu 28,6639 |  30.696.7 7,872.3 74507 | 2092 | 709 | 297 | -L71

5 wianaradn 85317 9,037.1 2,398.7 2,505.8 -3.08 5.92 263 | 13.00

6 il 8,516.4 9,105.4 2,163.5 2,223.5 2.69 691 | -723 | -725%

7 HARR LA 8,409.8 85110 2,049.3 1,929.9 0.22 1.20 -5.06 | -9.72

8 Syl uazionlivdy 13,147.6 10,085.4 3,033.3 25229 688 | 2329 | 5552 | 9.49

9 min manndwnzHansust 1,337.9 4121 9.89 | -46.10 | -7.15
"o | desinanaunzdousznouvounis oress 19113 | 204 | &7 | 21| 1208
370 10 10M3 2, Q.L\ \ ‘4?‘1 3}.; / 3‘;,370.2 7.34 0.17 1.30 0.90

fun AR AN o | 7oi0m{NGo79 | 410 | 231 | 148
nuﬁurﬁqnﬁmﬂl "“---..@7; Fh\\}l\)??g 5? ’ 5 -155.1 . 0.85 147 | 100

:{ —— == = - - e, | —
i : Usudge mﬂﬂu Y
? AN A—
,l,/ \\\‘ \‘ \\
2

ﬂﬁuﬁ s S o
G

O
(-

lhﬂﬂ i ﬂﬁ o

ML i tqu _ ) Gl

i & ;
AN D5 [ iRl SO é@ -
\\ ) | g Ky
)

qilnsal

-

:':7"1. : S 3 ?Of{\)

(4.3%

HARNDINE 1
(4.9%)

A wsealyih

(5.2%) 3 i (13.2%)
HANAAAN ayutazinsodlszau

(5.2%) (58%)

71 1.1 dadauyamdeeenduiigammnssull 2556

4 Y s o -
i : Ysudganndninaues s gAIgAT NG S U (2557)

dy {] P \/Lv L) 1Y) 174 & =2 | 3 I ¥ o 1% 5§ Y 194
nanstiluenarsnanubidmdunsldamuienisdnwiinu Weuanlihluldusglevdsmunis

1 o O & A DY oagvw =g Y Y a e v o o 1%
Winsdllagvisdu Snvieihudlidaudasilon wassesdeddudnvetenaisynasmilnisinluld



a'd a

ﬁwwﬁ"uaaﬁﬂizﬂauicﬁqﬂmuQﬂamﬂiiumd%m“lﬁff'"lwﬂmﬁzmanmauﬂﬁ
Usznouday ndugaamnssuduth (Up Stream Industry) FunsuaniagaLiazHansuY
i man egldioy nowas gUnsalesnadath T T ﬂ’sjiJQGlﬁ’mﬂi'ﬁJﬂm\‘ilst
(Middle Stream Industry) Sumslszneusudan gy madszneutudiulunszuanssia
msU3znouumnaINes msnaaisTud uazndugadmnssudaiod1  (Down Stream
Industry)  (lun151szneunaadadiasesld iniuazBidanseind wu RERRIC AL N

a o o o a o A o Y o v o [ %) {
wansuaioiinnsoiinduaznandaa IMihimdududu dumasdeglin 12

T
: d- o % 4w
;I - in =nrtiaanas a1 O sanr sasthin civiaad 4 iFy b oaiiadum
o ad i Ly A "
- ool uriyninas (Painged Ciredir Boand) - anngetingd - n3athui i
A E . o o | .
- ML ~n1lnanimadiinTh s AR N g £t - Fugovug 1
1 !
& 4 - o ' P W)
- i i - Pt EAn Ao e 1A 3 aile
gy 2 Al
- anami - Futhiane ViD AN etk o v o i
4 JET
-0 -
L
EA-11 AT i T
S TR0 MARN T
& | 75 TN T4y £ T TRV i >

s¥i1 12 Toigun TR ar N5 s 0818 1iuee Siows afipht

i - Vv gendamagiiluasSdnneing (C556)

' g s Lo o 3 - &
Togunuiiiuesslsoreilfitanaluasugftlonico et al, 2012) il
- 2 = = 1 =] o 1 v A ' v
Fudeuiiosnnimadfsunasoiinai vneiednaeiiowazaiim hiniueun
= . 3 & LY 1w =
ANWARDUNIGTINY (Manyj and Sahin, 2011) FeUgtiuMsUYITUNFININAILTIS
X "W a 1 { . '
wpdy nsudetumegsiigaduiinnufiane lawesgnfuasaeuaussdennudesnsh
o Y a 9 1 o g’; pat
saadwiuanuanudsuntatvesgndr  Tasleglniusrasouaquaanssunanuan
{ < { a LY a ' LY o3
Rerdearunis Inauazmenffeuudasvesdudimaingaurim lidgad uaztlumslva
yosdeyaninyifesdulsginiusiudszneudis nsvansszuy msduinuunsnis
F4 ] 14 '
Uszney Mstadio MIfMUAMTNNSHER S1eMsFITe TUMIAINGS MIVUTS uagns

o v & Qs [ o T a v o ¢ o 2
Wmsgn asiumssams lgumudumssiunguvestenssuanuduiusmariii




mstFudsalggunnuielhifaanu IdFeulunmsuetyu (Monczka et al., 2008 ; Rosserri
R W 4 ~ o @ A a Yo ) a o
and Dooley, 2010) Fegwnareoeisziivnumddgilosandudtaningaviszinuysgy

= ' J

a = = o Jg ' Y a
Lﬂuﬁuﬁillﬁ%ﬂiﬂﬁ 1/1']ﬂ‘-“h’W‘Wﬁ”IEJLE]’E]i1Mﬁ1ﬂ15ﬂﬁﬂﬂ@u3ﬁﬂﬂﬂ%$ﬁﬂNﬁﬂi:‘l’mﬂﬂﬂﬁwﬁﬁl

q
]

a o T a 1 ra { o 4 J t ' '
Fud hlddedudiadh lidu lamumufisivue dessdnsimsiewunsoviglogunu
g ' Y a R Y d & = w v
winduszderaliifannudeesdwnauees duralumsiiamangareinvesloglmu
v % @ P v [ (% a w
Tausau (Lockamy, 2011) fariumssamsanu@sslulagunuisldnmeduiidedidy
Y : I~ { 1 [RY)
Tudagiu FazdlumsasnnudedduldgUmunasafennuldnFoulumsudatues
- = 1 & ¢ = aw o J r
mssan Taegesaaialugalamadni (Kremic et al., 2006 ; Lin and Zhou, 2011)
o A W A g a v ' A @ A
mIfadendunaviens Nilluseswausesnszuiu TegUniu FuauIInmsye

o = D

Sagau wanAum insdaueTAMRTIMAUgNAN (Shemshadiveaghs2011) Feluaninuandey
QRFICALTIRI R TAY WEfAae 'wmamﬁwmsqﬁ’hﬁmwmmw‘%ma%maﬁﬁﬁ’uwu&
aaun g Iy daz a0 I VB A A4 (Setak S, 2012) ALY
Fadotiunu iz BT olisaan i e g Noal e dgsne Lo s Aaidondnnaioned i
g T TR SR S s 2 A T sl g TSE R e douney
(Amindoustal er<al., §2012) rﬁaﬂ%’uﬂ?ammmmﬁmmamﬁﬂmaﬂﬂﬁqﬂmu (Perona and
Miragliotta, 2004 ; Xjao efal; 2012)

1 o 4 -:i o Qs o 1
Tan T oL NI I Rondasnas sudarnisaaensanangiens 114

s = T

' < ﬂy-' 1 at ’ ar Gﬁ' ! 4 1 {
wagiuimipz T g wv UingRumI g agen it TRew g Tlagumui

& A
i s o o d' ) o {
AeatestuRlsAaitpnaWlE 03 i) Ziow and Zhu20TL) N3Nt TenNuETes
] & oDuw o o g ! \ '
amoiduyssiayddnalunisRamongmuaiaees e tnaNuEYIE AN T ENUAD
Qs | s o 1 9an =i 1 & Y g’/
Anen Ny BRI 08 by T 00 LTaT TR LML TR T893 N0 @ifer al., 2011) ASUuY
= A a o e ] ' o w a \ 1 .
ANuEsINRAnINTIWIRgED M allpdud Ay EEalu oy (Xiao e al., 2012)
1A ] @ g as g 1
NNTNUNIUIT TR INALNY TN 1 MEivasesdfaeliinisifonawnaieess 1wy
2 1 ot A 4 1 =, 2
Felix and Niraj (2007) 5211990 nNgINeT AN 31A1 A, Uss@nTammsuinis
. ar g ) o = ¥ &
%’@gawwwwmmm (Supplier’s Profile) (1agJ998A2111F89 Thomas and Srinivas (2008) 15
farsandanarwiseinsidesduaiudumainisaaey A1ld91e gunn anudangy
d’ & . Ya &R Qs ' b7 ar
UBEANEONY Desheng and David (2008) ldfiv1sandetfetomamlynie szavuguain
a a LY 4 1 1
uazra lunsnszaeFum Lee (2009) ldAnsandatedy wailszlerd Tema arldae
$ = (Y a a o
HAZAMINEES Desheng ef al. (2010) laRersaniefedediu s1a1 gauaw Tavadnd uag
AUIATOUNNRUATHTAY Shemshadi er ol (2011) IdAsaTeilads anw@oedu

MIElee ANUESEIUNITEN AT e UAEAITANIETININA AnwFssumalulad



wazaudeadiun1ssads  Vinodh er al (2011) l&Rarsandetfedamsdivyyegse
ABATI ABLATH ATUS AT UAZATINTE

v & = @ o o o 4 1 T
ﬂ\iu‘l\!iuﬂ'liC‘lﬂﬁuﬁlﬂﬂﬂLaﬂﬂ"ﬁWWGTEJL?J’E)‘JLth"luﬁ‘l’sll'lﬂ'lﬂuﬁ$'C'T\‘1ﬂ'i$1’l'ﬂ9’l'ﬂﬂ‘i]ﬂ'i'iil

d' 1 <1 ~y aw 1 A 9/ v a @ A [
fuq lulggmu  edlsfauilnuiseaisg nerdedlumsdatulidadendwnaiy

q

a

' o [

[} 4 L}
0o uadmivgamunismaiosldinihuazdiianselindlulszmalnedu dalilsng

]
aqg A

o s { o a T a a 4 {
ausseiladuaueduuuiitimaiianizuiums lnswiedamenuuuied  (Fuzzy
. 1 a < o A d o
Analytic Network Process: FANP) 1aovtsandedfadvinuiatsmmelugnamnssy
A q v 9 = d a da a = g = o
w3014 IMdhuazdimnnsstinaiifiannmsajUHanAM SN UTIUTWIBYAUALAATIZ
Pasua1eq Tavasanndninerdesluginennmnsss
o
o o ae A e o o as 4
dmFuauiteiifleToauuunisAnfo NHNa o188 U0IQATINATTY
A 5 8/ By a o a  d ) =
w3919 Ithuas BipAnsotinalagnagnedss/
a4 - ' - ; A , . Aw A a b1
- 1.1.1 Jegbanuieshwlaginiy Tao uaIpnis Ruwayassan T ITs NN YN
wrag JosvaffuaoTle dgumtlalmaugined wigiet Ui s degAaiuen
s { -] o al < [ K s
Arerne lfigeeT™ngs ypaa e i usaru e ihgsnsqu ot ulagi nud iy
A ool =S L N i 4 v o J o [
g mnIgdta 78 ¥ e sddini seuadiio v walaasay Tuiy igesipwdniy
3 2 (e o el bdatond™ £ o
gounw ldsddszagiinm tuganvngs et e s Wit eedmani oling: Maag Uy
anuiiodn THgn N nadendanmse o lusarasdso Jl# W fhuay
a d = - s Ty L = g § av
Biinnsotind eyl dydiindisasionailsene s (Pastor Amiysis) ovtoagtnansiie
= = as ‘ o’ 61 UL o~ o 0 L4
FroTineatfu e LT en nide v i yARRRa I gD of
= . ; \v e ._ i\ & P 9 @ o
112 Alsnereuiiun IR I ASER, At diToyadaunsguiumsaaiule
UUURAIEHANINMINVIItPle Criteria Adaeisidn a¥akings MCDM) T YATIANTHETUHT Y
. o Y o ) =1 3 H I & o :
(Hybrid Approaches) Tagwai@lsuyvasunuapuAdiinstngabadngninsrfeslsziiu
FromsnftenifouilasonlTmaBesaggaitma fianszuauistns whodlins sy lsd
' o ]
(Fuzzy Analytic Network Process: FANP) MonTRaunnihminanudayve) WHATES
sazdinnenifoufisunnudiaguealatonnu@esluTaginiu
a @ -4 o
1.1.3 mia_lsxmucnwwmﬂmaiﬁ'wmwﬂ Technique for Order Preference by Similarity
i o o w o & s o =
to Ideal Solution (TOPSIS) tHadad v uaud Ay VeI WA lAsMINIITBIINAIN

@oaluTagumu



LY J a o
1.2 ’Jﬂﬁ;l‘i_l‘izﬁdﬂ‘lli’)\iﬂ"lii‘i]ﬂ

A =X @ = ' L= as J
1.2.1  ednyideteanu@eslulggdninlunmisaatendwnaisoosves
4 ad a  d
aaamas sz ld Infhuazdidnnsetindlulszmaine
4 o Y o [y @ Qs 4
1.2.2 iernauednudminldlunisAmfendnnaisiosivesgaannisy
4 ad a o a [ = 1
wield Ifhuasdidnnseiind lnsmisinisandessanudeslu Toguniu
A o A s ol a e 2 9/
1.23 efadondwnatseei imunzauyeaussnasdifny1dsnszuIums
@ o= @ d = =
sadulouunaendninasl (MCDM) uuumasianishaune 1y lagldinaiin FANP uag

TOPSIS
d a;u
1.3 s lawriveapision

o @ A i d A q ¥ ¥
13.1/A0 UL N 1A o 1 S 8taosad ga o pans s uins ol ¥ I Huas
a = of [ at - '
Sinnseiigd lasnsierissgeayinaualylsgivi
. e ¢ el = v A 9 dal A
132 dginvatbsiimomnaiaingantniai | dlunasa et ame s Nikns auill
sz Ang anuag vialvifeadiaany Wotsaaeen
1.3.3 a3 O UTAN AN 133iRsas g duag Tus At aadulauuunate
vidnin ot (MCDM) TN Rie A s teiee Tnalamaila EANR wae TOPSIS /ifluunanig

L0 L) 4 d =
Tumsdszyadldmssiadutesiduidiyaves

1.4 Y UIUAVDIM A0
5 = = g ; =y o0 3 c o ar n:'ls'J
TunsAnuisonsall JIfedaiTreevemeriBnTs 190A]
=< 2 @ a g " o e ¥ o v A @ o
1.4.1 Aamdedesvanu@oslulsgimunferdesiunisianendnnaioeoive
¥ a g a ] ?xi
gaamassunseald lWifluasBiinnsedndwiniu
@ a o 4 a g SYA
142 Annlaeldnsdifnuduusineiedld idthuasdiionselindludszmslne
o a 'd @ a as
Tumsihduuumsinnzddeyadionszuunsdaiulonuunatendnnual (MCDM)
pvumafianiswaunay Tagldinafia FANP uaz TOPSIS wigrednineatodlumsdaule

Aadondnna101003



9 A (%4 d
1.5 MUNUANTANIY

a o a day

L7 4 1 2 U
FWWA101095 (Supplier) NWDY Tﬁwmpj'wammwmawmu UsenouFuaIu

o @ v a o 4 ad a
dmfvdaldlssnulszneunansasinsoeld Wi wazdidnnsefind

QS

oA 9 v & 4 Y a Y1 Yo E] vl “ g oA
E‘\!!Glfﬂ'lcﬁ']ﬂluﬂ'IUﬂ’lifﬂﬂ“ﬁ@ (Purchase) HUGOI ﬁ‘]Jiﬂﬁ‘i‘:‘,ﬂUg“}f’mgﬁlﬂﬂﬁ‘Uu 1' HAUIN

Ly d 1 1 1
nanlumssaningaunSeudiuioinnlflumsniadum msnsndesesadenae

@

14
FuAnends tazmstams luNszuINMIAIee lumsiado

ﬁﬁmmmﬁm?ﬁ'mmzﬁmm (Research and Development: R&D)wmﬂﬁq ﬁ'u?mi

o

Q.ll
t:.”
e
Q
(8]
e}
e
ﬂ
E
=3
>
an
2
=

iQ 11@ Con ‘1 SO T80 iﬂ'l‘fi‘.i“’ﬁ‘i}ﬁ'%’m
¢/
~ o :

S e T LIy

o lvdnpans AARTLA AN S FIUNN Y wike” daasl: oY (Audit)

ARG a jo3ing
>
T I|I|
1 13179410 j¢ ;a,f’ FEUIUNS

1 ar o
YIRS U ANININ
MATANISHAUHT Y (Hybrid Approach) U884 A1IHUNALANIYIWINITUINNIT

a A Ve Y Y e A q v a A ad
FOUNAUANUANAIRN U YN L‘W'ﬂ&lclfﬁluﬂ1§ﬂﬂﬁulﬂ1’l']ﬂm@ﬂﬂﬂq@



a
UNN 2

NIINUNIUIFIUNITN

4 @ w LY [4 4
TumsfnFosduuumsda@endmnaieeevesgasmnssunsodld fluay
ad a d a Qs { [ o a
Sifinnselind lasmsfinsantioanudesluldginiu fiselddnuduadwuifanquq
aw dd 9 Yo a ~ o v w g 1 A
nnenmItazadItsinsdewas Idiheuesui ssaszadiauiadone 11d
2.1 uurRansTans Tegunu
=Y Py (]
2.2 wwanaanuaes lu lyginiy
2.3 thivanuaogulsed?in
a o | as &
2.4 AWM sARRaNTRNATUDDS
a e 3k . | o o
2.5 magdald lumsAadendlinaieiess
2.6 AgudiunasAatH TIUUlNAIdRaDInNa

2. 7RG snHi oy
2.1 HUIRANIIAM SIHHR

ot o s
211 Wanpmsvanslaeinm
J 3 o s - g ' | & o

T e TIvn 1950 iy 1960 Nafmsvianvogdfadan Trg 1iniy W indatud
o o 3 " _ W = 9, q Az 1 9
SruusnpandlnunTs W (Beonomy Sof (SeateFnas wanndus Walilu lyededn
4 o et 1 2 o s &) o
iHipennendonin lu | ABRiediladainas sl naeng Inms st giludnyaensvia
T g [ = 03 e 3 o a 9 a A:l.v ar a da
Ao lug9tl 1970 RSy ¥ wddgya s taseuasins nelinineninisnaahll

= Qs ar o ' 1 A Py, o

HANTENUAUNUAITHAA ARIND SR AT AT [naieBems deveuliviumuiimua
(Tan, 2001)

A 1 o el & 1 =4 o ar o = Y A
LLUElﬂ1‘iLL“El&‘U‘LJJJﬂ')'liJ'gULLﬁQiJ'lﬂ‘Uiltl‘l«lGﬁ’J\‘iﬂ 1980 aﬁﬂmﬁzﬂﬂaﬂuuﬁuaﬁuﬂmm

E) ° ~ A A Y A 1 X Y a1
Aunud gaunngs uasiinnuietie ld Ianwdangulumsosnuuuminiy  guanaiu

'
a

Tnei33uimdnn13ved Just In Time OIT) uldlunsdfulgalss@nimmmndauazsoy

= ]

. Y a A o ' Va o o -3
301 (Cycle Tlme) 111ﬁﬂ']Wll'Jﬂa'ﬂjJﬂ15Wﬁmﬂi')ﬂL5'J JIT %3%331ﬁﬂuﬂ1ﬂ\1ﬂﬁ\3ulwﬂﬁiﬁﬂu@ﬂ

(]
a A 5 @ Jd

8/ o &R Yos L4 Qs v o 3
afﬂlaGlLillﬂ5$HUﬂﬂQI@ﬂ1ﬁqﬂ5Uﬂi$Tﬂ%uﬂ'J']ilﬁ’lﬂfl]‘ﬂ@\ﬂﬂaﬂﬂﬁllﬁ%ﬂ?'ﬂ]’ﬁuwu‘ﬁ‘lli’)\'igﬂﬂ']

& o 1 9 d o w A d 9 @ Y] 4 1
“If\‘iﬂ'!'ii]ﬂﬂ'ﬁiclfqiJ“ﬂ']Uﬂﬂ'lfJL‘].luq‘ﬂ'ﬁﬁ1ﬂﬂ5ﬁ1ﬂﬂl1’lLﬂﬂ')"ll@\‘lﬂﬂﬁlfwwa'ml@@'i N1TVUNN

a

a a 4 = =4 Y1 LY ' 9 o ]
uazTadadnd saudentsnseareniemoentw sz ldmsdanis Tagunmu ldwanedis

v 4 o 4 ar Y o Y Y 4
aaifleavi 1¥nagninisdanmsdunaeweiinsasinaeudszaniamvestunaiooai



’ [V j = = < ' Yo ng
ANUFUFIUNINYY (Tan, 2001) FeuwrRnvesnssants legdviu ldsuanumlanniuly
_ ) '

213 IAsLeinIte aneasudUfuAcuAuENAIITEA 1980 (Rajagopal et al., 2009)

o) @ ' < 1 ) v ¥ o

Huduin matanmslegumuldaisanuauludiuedianalulegiu duiuduimsdes

@ o =Y o v 4' Aa a 1 1 d' d' 9/ %‘; [
aszviinlumsdudiunisianis Tagumu iflesninienswanenng deineives Aus

a

{4 ?
AszuaumItan1iagAvdemsdaeududuazusmslddugadfferdesianualy

9

Tergun1u (Katunzi, 2011) mnlifimssants Tegumuezaeldinannuaid welemely

: Y] = g/
ATV 1 uau

AzMITUINS H‘]Jiﬁ'l?ﬂ'ﬂ\‘l

W//

Haar] ﬂi |5 ﬁfqﬁ 1|,

l ‘l al ....1

un O

5 fanans g mﬁ‘t’ﬁ
Y2 - ss%{i‘nﬁﬁmb

y Y
ABINITVBIYNM



10

M195197 2.1 Hemweanissans leglnu

9/ =y a
EJJL‘UEJ“ UYL
A d _da e ' a ¥ A4 a 9 & v tY
Ellram (1991) lﬂiE)ﬂlwellm‘t‘l\‘lﬂﬂiﬂllﬁ’miuﬂﬁEN11’011ﬁuﬂ]‘l’li’t’)‘lﬁmﬂﬁﬂﬂgﬂmqﬂmﬂ
. A s S det v [ 1 & v ¥ 2 ~
Christopher (1992) !ﬂ'if]°U'|stU?J\1@Qﬂﬂi“ﬂNﬁ'!ui'!uﬂ1uﬂ'\ﬁLﬁf'ﬂﬂiﬂﬂﬂuu'ﬂlﬁzﬂﬂ']ﬂu’] 1uﬂ53ﬂ?uﬂ15°ﬂ

| o a a0 9 ' a 9 a Y o
Mﬁﬂﬂ']\iﬂulm3ﬂﬂﬂiiiﬁ’lﬂi’ﬂﬂlﬂﬂgﬂﬂflugﬂlLUU‘U'ﬂ\‘iﬁuﬂ'lllag‘Uiﬂ’li‘Uf’N@'lliIﬂﬂ

Lee and Billington (1992)

& 1

a 9 ] [ j o o a 8 o &
iniethevesmsndauazimiielunisiadeuazsaniiagavudadldiiluienais

a o d [ A o d o
uazFufdid oz uazfadimhofumdidiglidiugndigade

Berry et al. (1994)

a - L] = A o - o - [ o
e dud ndiasmsaagudrdaefuiandaldnssanmsninensdiniy

o @
MIAAUIANUTURUTISOZE17

& = (- @ a1 a o a
Croom and Saunders (1995) | TaManuavesmsuannfounnumasduvesdagvdmuuiindaien fderdeslu
Aanageeriiiziae f@a0151U5zney  madadimite uazAldn
T " Ny,
s Hf// i Y
Jones and Riley (1997) 15@1\ }’Fr’ /%Mﬁ s mavesiagAuain
'
Fyng1uiee wn \@‘1 ~ =P
Kopezak (1997) BT ﬂ%w 1{@ fi VAT MY LaTdA
- # \ .
ﬁ =1 3 L
| ﬁ ar R 3]
g 5 N 1 {
Tan et al. (199, 15 5 ano Tadyeniuiinish
[y ]
2 Tat 1 sisa AT lums
2 TR s SLAPSE S | i
D , 3 f _ ol mdios iy lunsiiy
A > ye
Eed i WA N iy %
Lambert (2006)] L& LONNETE) aZTaRrARy doztsg@uas o Iddes
1] i a
= ‘@n 0405 N i '!ﬂ’lzg‘? azluasedny
L \ L
o (a
2 q NNOYVS: 1)~ &
Zsidisin and Ritchig @0 suandal 5 m’:mf‘fuﬁ.ﬁﬁ uaaea lagUniu
d‘ ) 3/ " kt =5 4 = - 9
1%11 AaLigit 7 ] T an@&% {u3 Inadunuazms

James and Stefanie (2009)

Wﬂ%ﬁ*n Y~
S5t "I@wgw ﬁfﬁ@uﬁ

e

¥nuazseriieeenns lunis
l5zne swaa TaSa@nd nsnain M1sdendy

yeeingAu MauTmInumsu efiusai lsuazussganuiane lavesgnd

Council of Supply Chain
Management Professionals

: CSCMP (2010)

ar = 5 o v ) o ﬂt' o o =3 -
ATIANITAINTIUNIHUAY dausanlums ﬂﬂ‘ﬁﬂﬂﬂ%’l\itlﬁ &ne i]ﬂﬂ']'ic[ﬁi]ﬁﬂﬂﬁ’ 13

voA v 1y Ao o ! g
dsgenunuuazanuiwdiodugm Fatlunssans Taguniulasssumanmeluiay

FTUINUTEN




11

2.1.3 msdamslagumu

TunisuszguszaulandiTsgunI&ssynssuaumsiidiiy 8 Funou Faild
Lﬁﬂufiu'uaqm‘si'i'ﬂmﬂnﬁqﬂmuﬁuﬁ'a?: (Lambert e al., 1997; Croxton et al., 2001)

2.1.3.1 M3 ﬁﬂﬂ?iﬁ‘lﬂgﬂ?ﬁﬁﬂﬁ"&lf (Customer Relationship Management)

2,132 ﬂ‘l‘iiﬂﬂ‘liﬁ’mﬂ%m‘igﬂﬁi (Customer Service Management)

2.1.3.3 09 ﬁ'ﬂﬂ'l‘iqﬂﬁﬁ‘lff (Demand Management)

2.134 m‘sﬂﬁﬁﬁmnﬁﬁ'&%@ (Order Fulfillment)

2.1.3.5 M3TAMIM3 1avesnsHan (Manufacturing Flow Management)

@ o

2.1.3.6 N3 ﬁ’ﬂmﬁﬁmnﬁ'ww o S lier Relationship Management)

2.1.3.7 MsAAd W% (Product Deve and Commercialization)
[ A - 3/
2.1.3.8M39 uﬂu@@sk{}%ﬁn

NIz UAYN s AN A A QGizoaIALRE YA TG TR R RE Y

- - - - -

o lunS il geraag A3 73 v TR ua AU NMIkaR

o g o 2 Y =
msvaao dae Mo 2 { 1@8 dos1ely
FTAULF vunm%?

AIEYIWUMNTLASNIT

[ =9
/ge)"

I
d‘l. 1 |l m
[YOUADT "lﬁ ‘ ! | C
e &Y
o 11 1 Jr - ~
- . @
5, "W e O U 4%
N\ " ! R
SAFe iy - wf o
i RELATIONSHIP
cu ) Y
i = T
DEMAND MANAGEMENT
ORDER Fin?ruu&m

MANUFACTURING FLOW MANAGEMENT
SUPPLIER RELATIONSHIP MANAGEMENT

PRODUCT DEVELOPMENT AND COMMERCIALIZATION

Supply Chain Business Processes

RETURNS MANAGEMENT

31 2.1 nszuaumsdams Tegumu

P31 Aauasnin (Lambert et al; 1997; Croxton et al.; 2001)



12

2.1.3.1 MS59ANIS ﬁ’mqnﬁwﬁuﬁ’uﬁ (Customer Relationship Management)

nszuaums lumssansdugndduniusi Tnseafilunsadennuduiuiiy
andlumsiauaznisineignd Futludounilsvesmsfamagsnsvesesnns  lae
finaudugndagideanastesdudiuas g 13ms (Product and Service Agreements:
PSA) tipApUAUBIAIABINMIYEIgRM MY ugenszuIunts maaalyrinanszny
fa veagUmaruazRanssuii liiuya swnudszAnsnmaneasunansgnudunsity
yaaiTHNAngna

lussdugnsmanivesnszuaums lunsdamsdmgnidusiug Tasnsoudmiy

' ¥ @ e
uM3gon 5 Yumeu Aaallugili 2.2

o v w dao 3
matansanuFuNusiugna)senayd

Tavlutuneuusnoziiuneferfinayniveseennste A iBIzYNqugNAINY

__
{{%@/ﬂﬁ f ﬂmqffe?m%'umiﬁ'ﬁ
\ : &
7 o W_ﬂ v

arf mnmﬁ'mﬁu&

P
INDY

U 2.2 msdamsdugniiduriug
M1 : AAuagnIn (Lambert et al., 1997; Croxton et al., 2001)

g i Yo  w % Y Y | ) 1y 1% Y
nanstiluenarsnanubidmdunsldamuienisdnwiinu Weuanlihluldusglevdsmunis

1 o O & A DY oagvw =g Y Y a e v o o 1%
Winsdllagvisdu Snvieihudlidaudasilon wassesdeddudnvetenaisynasmilnisinluld



13

asutedy madhdennuinemiaain dhmnedmuimensaaananiils anuawnsa
a ' o J ' v o 1
younaTuladiuasninensdua1en ANuTIAUYeINAEN FUAZTBINIIMITATINUIY NI
< ' : 1 - Y g A o @ o t
Shudumilavesnszuiumsdesiiivaudesimnnagnivesusun lumstamsAunguues
aniii li ldanideanasFecfuduazdyanisns mavannuuimsdminszauvesnny
1 9 nﬂl a kY [ o 1 g oy 9/ a Qs & o '
uanesludennassesduduazdyauians duiifedesiumsiamnmadsniiuande
@ -~ ] v 1 v o Qs o 1
f waesannansgnuaese lduaza 1§ sveudazde nadninessAuveImIUTuLas
{ ] [ 4 o 4 = 9
Foanasnansarinauedugnild Taslidhmanaeszduausdoanaaesduduag
LY = a = o o = £ A g o EY '
Fyanuins Amedumsinm lsvesuSdnuazgad iedunazyhanudilede lema
4 1 at 3 1 3y ¥ at ! z 1
A19e) MIANUUANANALE NTzUIUNIsEssHIsEeNILINUNTZUIUNITBUY NINNA TIUMT
Q o -7 gw r_‘: c:. L1 s L d'. 9/ @ A .c:; L]
Wau1nToUv04n13919ueBed T Ta Ny 1doe A N T Thadbaz inuadosiu sz dena

3/
=N o [ ar Fd

g o gle @ w &
ATENUUDIgNM luNS I lsug s Hvs N HaNTeiuMIzuIuMIRg IIaMI QA duAUT
t.id o = d'! 3 & e :%'w -:i 9 o g d’l T oar oY @
atlanuTudeveffioldinlei@idanldianameaugeaszuaunsaghg o hidaudaiu

% s o ar ol : = 1
a1sTan1sdad il seiiimisdenanenialiiaginadean o 0 mAR oYK ANTINBELIN
¥ ! a o o !
aoan Aol merTag u mes U NPT gouge i TordiTiaGs wan e mas R Sun ety
o @ ' o : g o
wailsz TvindmAlFulEsaiswnnng s gamaidhnaneAgnamh vy
v A0 A o= 2 4 J 2 = o
AsrUUA ML In TR e liNes iitee 9N ¢ 2 Hheviegafi e LsEmiey
[ £ o o o W @ o
ag YudFiadel sravdassn TR EnA e Ry sluss ANIN KN dAS (Strategy
! a L ar [ t
Decision) |0 A3 ey TaNgARL M HAmsIG s uissedvImmygndildivaugnd
v w da [ ' a ; =, o o
Fusut Tuinieduns 15iniako seaubvhed U mn w3 Mz Mnisihassumshau

) ar £ o :iJw @ 7] o ar o
dwivadeaaudeuoiuiniuhanil il wrziangsnugndiduius

2.1.3.2 M3PRIa1TAI3NA3gnA1 (Customer Ser¥ice Mianagefueht)

@ qf = Y Y g/ a w A ' 4
ﬂigu:mm'a“lummﬂm:imuﬂﬁ'usﬂ1iqﬂmn.luﬂmmmewﬁwmaﬂ"lﬂqgﬂm

2

J = v ¥/ @ 1 o= 9 T g 3 o =t 3 o v
U AITUAUAINIOUYTY IUAITUA LAZTHTTHENTIYD mayjﬂ%gﬂﬂﬂmﬁﬂﬂﬂﬂvgﬂm

b

@ J

FUNS I ONADAUNUIB9IUAI99 VOIUTEN (FU AITHAALAZAITIUTL MITANITAIUAIS
~ v o Yo - a kY A = 9/ [y a
Uﬁﬂ’ligﬂﬂ’lk'ﬂuﬂi'ﬂWﬂclfﬂ‘llluﬂ'ﬁ‘UTVf15‘“@@]ﬂﬁ\ﬂi@\iﬁuﬂ'llm$ﬁﬂluiy'lﬂﬁﬂ’lﬁ
o 4 o o o { [
Bl‘lJigﬂUQ'Vlﬁﬂ'lﬁﬂi ﬂ'li%ﬂﬂ'ﬁ?ﬁﬂﬂ'ﬁlﬁﬂ'ﬁQﬂﬁl’lﬂzgﬂU'lﬂJ'lLﬁfJ'J%ENﬂUﬂ']iﬂ@ﬂLLUU
2] s as 4 a o a o v o
aszUuMIsdmiumItamdennasFesduduasdyanuiams mssamsamgniduiug
a  w J ~ a o o [
VDINAANUNUASTINITUDIUIEN fﬂu'liﬂ‘u'llﬁu'ﬂgﬂ%Wﬁ)?ﬂﬂﬁgﬂjuﬂ']iiuﬂ’]ii]ﬂﬂ’liﬁs]}'IUﬂ']i
~ a 4 v a o o a =y 1 { t d
vimsgnduFenagniesfufiaseudmivmsnumuiudasyinsdie AswegluGea
) aﬂ' = kY o =y &R Qs 3 ~ Y o o Y
YOANAUTDITUA AT TYYIVINIT clf\ﬁJﬂTﬁ]ﬂﬂ'ﬁﬂ’IUﬂTiﬂiﬂTiqﬂﬂ’“%\iﬂﬁqw'ﬁﬂigﬂﬂﬂﬂ'Jﬂ

] g‘; o { y =] d o =
ATTUIUMSEOD 4 Tumoy udarsgli 2.3 - TesluvuusnilunagnsmIdaunnsuinis



14

Strategic Sub-Pracesses Pracesses Inlerfaces Operational Sub-Processes

Implement Sofution

N5 1UNS

3 ’ & o
Tepd g i\ BTG ’mﬂﬁ% “N!‘IJ‘H

vy
S - 3/ A = kY
i ﬁﬂﬂr@ fghoaisosduaa

e
1@9‘5'@1 '““‘})

o m&!@a 'mm‘iriﬂu'lwi’mﬁ"&ﬁﬁ%q fofinsalumsdaneun
d o \. = o h ; & =
aoanaDIduRLENY TunIPNJ]m %Mﬁhﬁt‘;}u FRTIN15ADUAUDIFITINDINT

@ A q - =1 ' o)
warurlunisdszarvaunanio Tyl gEnoniulunisaeuaues aeliitlu
.&’ o as o & o g ]
AsTUAUMIvEsTYde Insead i udmiumsduiumsnuvuaoua1eq lunmsneuaues
&2 = L) A d'l Y ar o 1 ] o
Failumsszydwmasdeyaideamsiedansiumgmssiudaz o 1auaz MU UARNNNINY

' 4 ' o ' ia & %
199 1Uﬂ'l'iﬁﬂfﬂ?ﬂfn\u"n’]3ﬁuﬁ‘lﬂiUﬂ'ﬁ3?Uﬁﬂﬁlﬂﬂﬂu“Qﬂ"lﬂiullﬁgﬂ'lﬂuaﬂ NIZUIUNTT

" cf g

& ; 4w 4
goviidstimaluladmsaumauazanudens lumsdearsiieldianisdeanasises
Fuduazdyanusmssiiiidszaniam diivesnadeg Funaiiahdiwansenuazdes
gmiwszdiuns Iminazgaaaudasidifeaniuly 1dlunge  luvaziinszuiuns
A o 1 3’: Y ar = s oM
91 9 MnsrUIUMIBRETUEATEVRIMITTAMISA NS IS MsgnA luszAugnsmaasaens
ar ) 5 ar LY 4 s w Yt L7 A o A .

o anseumsiinuvesda¥ia Tavdaadanastaldiimatansdaodoyandauiiuimeszy.

2/
[

Linnsdllagnsdu dnvaiudlvdaudaniont uazdasdndadadvesenarsynasaminisuiluly



15

=) @ =y 9/ A - 9 o A
aulymaz Tomalumsdiudamsysmsnuvestennasisesauniaz dyIuinig ms

o

o =3

4 v 3’; T ) Q/

Jawamartgniunld lifewadmiumssamsnszuaumamiiu uageswdedmiunis
as a o : o W o A 9 o §
suiyalszingnmdndae Feee FougeuTusiiumasansdugadrdaniug ieldiuled

4 k4
Fa3in ldgniaun i aeandesiuiagussaedvestitm luszesduinglszasdvesns
o Y ~ ¥ o o & Y y & !
fanmsdumsuimagadiluszdugnsnaaidenisiaulnssadreiugufisuiuas

4 o A 4 a 9 =

ANunuevesmslszaunuiensauiiunmsaudeanausesduiuasdayauins uaz

[ Y Y a W FY
I ldNganan lumsfadenugna

ot o
2.133 ﬂ‘l‘iﬂﬁm‘iqﬂﬁ&ﬂ (Demand-Management)
as o ar 9/ g/ & o
ﬂsxmuﬂ15ﬂﬂﬂﬁqﬂmﬂﬂxﬁ’eaiﬂ}J1fmr@ammmmrﬂmmsﬂumgﬂﬂmﬂ‘u
o a o B o o [ = a
ANEIN150 1UN1T vafiatosusEn cm-smﬁamswmmmqﬂﬁm‘lﬁsi’i’mumwaﬂ A159AY1
a B 1 a o . ar o g = 4
HAZNITIATIHU “ﬂ15immiqﬂﬁamzﬁmm"lﬂw%mmumﬁﬂﬁxmmmmm‘qiﬂ%%z
o'l o a = yu 1 o at o =
us399Uaen LV g2 pIysdinums o atadgsa U e LA S LN SNy
- f—’ﬂ LT Y n
RNRUELEN S YHUATTUR 195 gﬂumm{ﬁm
Qs ié s o o s [ P
ngupnTE g e Ainaany s wodn samasnts 119 lldaas it e iaaylugdn 2.4
o =1 . Pt =T o & el =] o 8/
TasludugauusniiisnmmEen 195015 HIFNe1n T B4 N0n I M UASTAllLaznTo U
ey %:v = Los [ ¥ H t [ 4
(ID1VDINT TN ST S LA OISR I UA I A HA U RIS MURD A1 ON YD ONAN 01992
¥ 7 Semet P4 ¢l Stares & v (2 ) Aol A4
#oems 19 p1 I D IHTUADALA WD TA MU Tl assrasdayans i e adg
ot Y 1 k4 e i o i
TBNMINGINIOAN WG VULTAAN §1 123931 Bt o ul Y TS s 1) 8 1S ge e Lnu
[ P=Y o o & 1 ' = o Ve
Aua 58, GaglsyaiAvgsasting %’ayamuummmam FuAINIARATINITAT AT
aw g ] ALY s ' ] T
FWenaa uazviagy g T0isIRA R R Al uAIna M dinua usuile
i e Ne  uiday o = g w = =1 vy =
AsNeINTalazMI AN IUA I IPR 1T TamIaumMpIna eFsgRRUMuA oy Tasrsa
A e Yemt 1 v 2 v e 9 ' ¥
Woaadulaleasnisnug isugnsmedaiditasuyaeufosvoyanien 4ad 92219
u 4 a ot w o
UHUMT Inaveedoyn TTUUIUAINT "ﬁwmﬂwmmmzﬂﬁwﬂ1w’f‘|ugﬂ?’fmmwﬁ€fm
o =1 v o 9 = g o o ol Cal
amseniadoiudifezidignszuauns lumswensaiguasn 13 nMsweinsaiaieg ssgn
d' @ ﬂ' ci d‘ < [ 9 a kY a e
gos v lunszuaumsduq Adey Teeswdimstamsauuinisgnm msuUgla

9

& &’ a Y a 9 a a o g 9 1Y <) o
MdaFe M3 Iaveen1sHan uaznswanndudm lu@andsd dudy dalddlumssiua
b

Tunoumsilse ’CT'IM‘V]"I]']LIIHLWE]%’Tﬂ'l'iWEJ']ﬂimﬂﬂﬁQﬂﬂi\iﬂ‘Uﬂ']i HOAYDILIEN ANNAINIIA

Tumssanuazmsnszateaud ifedeansfiszidh ledsnmuannsauazanuSanguiiiiog
[ % o & °
Tuynyanasa laglniu Feduiludesimuannudesnislumsnumuszezen Tasmms
A o Y 4 2 A = ' v
pg v lunsfivesnnudeanmsigerumyggnma viemsnasuulasme Tuszezen i

a a ] o A & 3/ o @ -~ 9 o o A
ﬂ']’ili)‘iillulﬂﬂiﬂﬂfﬂﬂﬂﬁﬂu “ﬁ\?ﬂ@\ﬂﬂi']ﬂﬂfyﬁTﬂ'lﬁ\‘lﬂ'ﬁﬂﬁﬁﬁlu@u'lﬂﬂ uas"lﬁﬂnt,uzummq N



16

' 3 ~ " d' ! g - 3 =) a o
uamalymunariiluFagnnouiidyvunariisziiaiu Snesflsznevdidgvenszuanly
@ ¢ = o4 o a 1 dda &2 ¥ -
mstamsgiasaiFnagninentsianuwuen@ulunstimamsannavunimelunie
A ' 1 o ]
Mouon FdaransznuAeANuAugaveglasAnargUlmu WA I ongA1e
P @ @ = i o Jd 1 @ a a
fezdansnugdasdiinialuis ndnnusimariignimuniaeandosiunauman aves
~ 2 o o o & @ =
andiiszy I ludupeumssanmsaugnduiug uazdudoyasinms lnavesnsndauaz
mssansaudsasiminduiug dosmmuauamaazeas Ifmssansdumsuinsg
Y = o A ¢ 1 d4a &
gnfneanuivavesgnAiiomamssimatiinaiy
L] = s 4 ar o o J ar ‘:; ar
WUREINVNIZVINNITOU 9 Aeerannnsoumsiauyesiyianeeldlumsda

HaTAIINADUYTLANTNINVDINT Y nszuIuMs lasnalde1vzsung

31.|ﬁ 24 ﬂ‘l‘iﬁhﬂ'l‘if}ﬂﬁﬂﬁl (Demand Management)

11 : AAuas91n (Lambert ez al., 1997; Croxton et al., 2001)

wnansthduenansfanulidmsunsldnuiionisfnwrindu ldeygelimdlulduslomisnunis

Lidnsdlaqueau Snviviudilidawlasilon uagdedsdadadivedenarsynasandnisiluly



duinnedyanan wizaeuindaanszhi
17

= am o & A&

2.1.3.4 M31UQuanIuMT %0 (Order Fulfillment)

Wadondnvesnisdams lagUmuediiilsz@ninade msvisgauanudeans

3 ' a wa o & & a wa o & A oA a a Yy A
yosgni luwdimsluaamiideze  nmsdfiamudideresdialilsz@ninaszdeail

= a o ' v &

MIYIUINTVOINMINAAMETUBIANTVBITHN NITVUAS LAZINUMIAAIAAILY FI09ANT
1 o o ' o = o ' 4 o
A9 Aesannanuitufudaudumndandng veslagUmuiioussgiuanudesnisves

gniuazaamidnilumsdaweuTassliggni

Strategic Sub-Processes Processes Interfaces Operational Sub-Processes

—— e

\r
s Q\ ,
N>

& v QS
[19& ?ﬂﬂ&ﬁ@%?, der Fulfillment)

N : Aaulaanin (Lambert et al., 1997 Croxtonerar=3001)

nszuumslumalfiRnwiddedanaynisfinsandiamdesnslunissda
m3vudanzmIama esenuuuinievisvesnssasiminedud Fauaaaluglil 25
Tunszuaumsdesdiduusn dumsnumunagninamsaaa dhwnelumsuinsgnd
wazTnsaaielagumu desmsnnuionTosrunszuaumsnissamsdmanuduriuisy
gnf t;Tﬁ“l'ﬂLﬂm’fﬂf‘imuﬂﬁ1ﬁ§'ﬂﬂ1ﬁﬂﬁﬂ”ﬁmuﬁ1f§'~z§a sawdannuansalunisnian
nani1 uazanmdesnsdiumanimignd Tasluduaeuiliflunszurumslumsianis

- Swmwdniusiugndunzms lwavesnszuaunndalidoyatlowdy diehnssndy
liinsdlagiedu Snaiuilidaudandon wasdosdriddadmanenaamnadsidnisilld

144863



18

2
fmsmu”waﬂmEflumiﬂg‘ummmﬁwauaumwuﬂmumm YOATTUIUMITUTUMS
YINTAFNANNUANA108 1 LAN TN m:nliWtﬁumiamﬂwa\uﬂuwmummu“lumﬁ

Q. ua o 74 &J o =) v A s/ =Y 1 1 T =Y =Y
ﬂgummmmwa s uiuuveunieteiisnsnasen 19souaz sz s amwns
o & o A A T =R a a [ a w A 9
Maveszuy Fesudulunisdszdunseviesiuns Irenulandnduiirtiala adaduan

A a Yo o ' Y A 1 A 0 b 9|
aoufindauaziinsviieaedi nu pazgtuvumsyudwuylanainihnly asdeu

1
o o Q 9/

E4
1 @ o a
Foyandrngdilunszuiumsdosiinanmssanisgdasd uagnszuaumsandud

¥ )

1
o a (Y

Y] a [] a 4
wievreninvuazgada lildnunssuaumslvavesniswia nszuiumsdeudinagns
vy M o 0 a e 5.l o a 1 9 A
go lUfe msdmuaumulunmsUiamumasye n1sMMUAITNMIHIE0INYNAIAI 130
' o = or w o a y '
nquuesgndez ldTumsaeuaues nisusuesaaslimInuduiusiugnAuitelinile

Tmanivesgnimnaugzdfsemsnoumues

E
2 o o e

: 1 = o %
TunszurunpfebaaiasuRs U o5 T iaiiaaz dows Wiy

U

nszUIUNsMIFafs s dundfitgnarn1Eipratasnssuauntgna T e sudanis
o q e B ar L~ ot i X, ), 1
Fawavossoulyin LSy o -selidmasnsams @A @0 T nsRgoas udaunn

¥
YUADY

21 3.5 MIINITMT tron 890 15 NAR(MAnufaofirifg Flow Menagenient)
AT MAT VRIS BN HAGRGRSATTRS i bR LumsaRal Hns ey
Y & 2 o= 14 H A o [ove v o
Fhvsneniamenaie 7180 i 2aannsiTzsananan s v wlensd ud IS Ui s dan sy
= & ot =8 1 = = gl =
715 InavedRe AN NATHANT s R RaRa RS Iud1Tras ~ mzduiduns uazms
samsfiuaniganellynsaog
o d e \ o = ©
Tussaiyharings TAgUssasaupefis inadoansnannepisiinua lnseaiig
4’(’ a ot @ 5/ 1 9w ~
HuguvesmanAasahiu S unsaourussnudeenifEgedgni dwaaslugld
: g4 . J a '
2.6 FenszuIUMIHITUAIRQENAEES TR DAdYAD M gaATuedinilvnuNNMIAMIA A9
! = ot 211 ! 3 e_: 4 1 o at
IUTL  NITHAANAZNITTATE NISTTHMITETTN N0 13 N9ziFouAenUNITIANITA TN
ar o o o o -4 o a 2 ' d
ANuduRuSiugnd1 nagniesAnsuaznagninianisaaiagnimuniulng nagns
= = = = =t a da o &
manigelumIszydenudoimnguaznsa/feundasluma Tulasmsnaahiianuduiy
Wonsauiuns maveamsnaa anudnululdszninnszuiunseiauazdnyaves
a Ay o Ao o = a a O - Y
anaine199zdl “wansenui ludeasmsauiingsne” luvaz@eInuaudunateuueIn1s
a wy o a ¢ & v A Yy =& Y e
nanldgniinualasukugsne  NoYNSeIANIUAZARUNITATUTUNIANDNTIITABAIN
a o = : @ 4 4 g ' o o
FosmdaenagniaumandaienToadifuaagniesnnsaauansuinistanisdiu
a ~ < 1 @ LY s o s I8
Fanadeufionadeanuudwnialdsuany b ey lunisudaiuvesyiam daguszass

YoinIzUIUMIbosiansfomsimuaszavvewmuEangulunmsnaavesTinuny



19

Strategic Sub-Processes Processes Interiaces Operational Sub-Processes

s e —

=3 -_

Tagniuido F51aa199) 13U

¥ '

mf;m]mmwlu

MAWAATUAULIASTN mard QA Ty a::uq?\@h' i
A
a @ a 5 Q' a e o Q c o o .&’
MINAN MINBUTUTING 1:?%@@@@&%@3&\% ANagNs lumsvade
o v A g @ \. w e @ o 1 o o
pagnimaiilunistanisa el udaweTioed uaounsAam@endwHAY
3

o o Y 9 3 = ' =
woiuazTomalunmsiujudinluaougaiie lufenssugamovesnszuiunisteuilu
o a 2 X "o = ar

AMIMLALYEIBAIAINIHAA FIWUBYAUNAYNTNINITADIALASUHUTINY TEAUYDIANY
- v X 4 y X ' ' y & ° ' o
ganguiniignadisiulunszuaumsdesneumihil sz lgmsdmuavenvaveanis

@ l‘-‘i a el o s 3 =
HAN-Ae (Push-Pull) szozAINgndmelesedmiumdsde uazidlhminsdumsuims
gndfifiaveuvavesmsnaniiauisagnideusenly1dlulagmu msrzasdieg i
a & o A 1 o L ' o« ¥ @ = a a d @
Aaruez el Tomide Toguniu dAniumsiannduduFandisddmivms
3 4 1
RIMUDLIATDINTHAN-AL DA IMUAvELIWAYBINITHAN-AYd M3V TagUmu Tavszyga

" o [ 2 o_ = ' o 1
wiawendudnmitavesmsauiivnulsgunulugnmoadenvemsimumdyenn
enanstiluenansianulidmiunisldnuionis@inewindgu ldeygnlidlulduszlavdaunisén

Winsdllagvdu Snvivihudlvidauwdasiion wasdesdwdadaudvesenarsnnasandniniluly



20

1 & ' 2 ' 2 Y o a A o g

gunilaves legUmuauegiun1s 1wy FuluannnaneuyeIm sIIUHEANDIAINY
& @ ! o v &8 a ' ) [

Taoya 1) veumwandn-AagelunsfnuagasanududiulsgUmudmivanuazain

1 = 4 a Y 9 v 8 a 9/ v gd 1 oA

a9 Tumsmda msguenszeTuduasgaa RTANUTUAUNAINIEONIPALLNTID YA

Qs a

0 H ' 4 o " g a ' ¥ ta X
TWamdmeihveslggimuiiszhauedadludassaindiudu msdadulefihadulu

Jd Yo

y ; oL
nszurunIstesiiazgndeas IdduAvaunissansduanuduiusdiaiimiisasua
@ % ' T o 4 o s o
YOUIARGN-AY Fedamansenudedwnaioess luvhweuasinumsdszauanunums
a wa o & A & A Ao d a @ FY o 9/ v & a g
Ugiamumdsdedudinsuludmivmsaiananiuazanudesmslumsianudum
GV. 8 ' LINE = < 9 o w kY ' 2
Tagiszassveanszuiunsdesse lifiomsszytedetinauazanudesnisaien Tumsnda
: ' o : ' w ¢ 4
Feozye I i Muan N30 U09 [HGURIMBNRUINYDITANA WD T HASYNTATATAS
Y ar o o g A o ¥ 1 o @ o 4
WangwnatooesdueidfEasind1AguenszUIUN TR S UMsMvuAve LAY
= 3 1 A . g a 2 o
AunssulaluldgiplMiauinseuni mspgaldumsana M@ s temsdmivas
° w o dio ' g ar / ¢ e a o
o Twdeudfndneassyaing § T namRsEinsueusu s s adnasgu
- o T %:- \ = o o S
FugunmidamaniT i husdgiuboryeanssidnasao T inAgRs sumatiien
° ' =1 g . & [ o d g2 1
Wl gns 4 teerTiuR ogns A e das Daniaeeos(T daain sns ey lulsunsums
o w ¢ & = Ia 3k [ L o 9 v w o
Wardwii Ao o 38 i sf e Ut uadans Unsedpuniite Maa 1 e AT U Uy
o a* . [ ' g o =
Fwwa1ulaes huns e iaumstotns lUciiin 19 EanuR o luplindauag
anuanio Trdsey SR nug N Faptas . seundidasgnumy Sl F Uiy
= %’, o & =1 1 = o i o =
21115 0WE B VA G I EoA I MAAITTITIRA A dun 1sARe drTunagn el
a8 o ] 5 = é o g’l & 1 A Y
UszansnwRezdpiniraemiyasidiinyiamsaians aaddensoa1gfFaggnaoas 11
@ 8 A foa o ﬁ X A = el Xy
AszUIUAT WA TTRn) sQUEIE \As BE) ARty A fedifirad n1s Auaai dgnaniiaums
a o A, % 2 é Y 20 ¥ & Y A
13M3gndoz it viRyesn s s QT UMaaD Aaglananinauaitia)finasaignaiiims
Yosue Frolumssvafmsiowevesgna Taumsdszdidpuaiediumuiiovesdiy
H 1 e ]
a19q MAwates lunszumamegsdidedavht MahwarBuiiriauasdems ldagad
3 ¥
FuRut f3TamariiezTaszinsn MreenTETIIngG IMaYedn1sHARA 1AZB195MANTEY

o 3

nnflFlumskda szdvdudnnduazgunwuesdud

LY Qs o w d
2.1.3.6 MITANMTAUTHN 81003 TUwWUT (Supplier Relationship Management)

o LY Y d o w od A o as AA 1ana [
ﬂ'\'iﬂﬂﬂ'liﬂ']u"lfwwa'wl@@5ﬁilwu'ﬁﬂ.|uﬂ'§$ﬂ'.luﬂ?iﬂﬂ'lﬂﬂﬂ'!‘ﬁﬂ']iwuﬂ&]ﬂiﬂ'lﬂu
) 4 y -1 @ a v W ' LY LY
Fuwaneees nizuaumstiradetumniimsgamauius wuReatuidesmsesiam
1Y) v Jda 9 a o & o =3 9 P 1 = v o Ja ey
ANUAUNUDTNUGNMNVBIUIEN "'D'Q'?J\‘1ﬂﬂiNﬂ'ﬂilﬂ't’]\'iﬂ'li‘ﬂ‘ﬂ%ﬁ\‘ilﬁiﬂﬂ?"mﬁuwuﬁﬂuiﬂﬁ%ﬂ

v o o T ~ o~ Y o @ o Y v o dA Y @
AUYWNAULOBT 1HU 1uﬂ'§iu‘il’ﬂ\‘iﬂ'li'UTI’T'15Qﬂﬂ'lﬁil‘wu‘ﬁﬂ')iﬁi'\\‘iﬂ?'li!ﬁuwuﬁﬂiﬂﬁ‘ﬁﬂﬂﬂ



21

Strategic Sub-Processes Pracesses Interfaces Operational Sub-Processes

Ma
Sourcing Stratsgles

TR

.....

.......

T ARRRAND
1y : AaLl Qﬂq (I an bagterar

E e 1
T NN T 7SN o~ ],
AL © 3TN G IEEDD T LW DAL AMHTD LY IN1VDANAN
>,

000

= s r @ o
qig: ‘., (lf‘r s ' ifhsivuanay
o

MIIAN1IADYDRIRI

@ a 3 v w Ia
'lus::ﬂ'l.ltm HUDINTSIIUTTI A 0 WAUYDIRNNUTUHUDN
fl

a
o or o s y o
denasnnd nrzuuInegs s ABI < DS uiuiiewannYoanag

A = a = - =1 o o
FeosAud o daanuimsnim eI daae T U1t NI umMInuniunagnioanns

o o '

a o ' a = { o
A1sHaALAzNIIIAN] Mszydeaiulsznevvesdudwazyimsniugyuadingg

[
ot

= o Y o o v ' = g

anuduisvesesanslutlagiuuazouinn dwdaslugly 2.7 Aemulseneuidiny

4 A’ Qoo =4 o & - g a ar a 1 ar
mani 1dnanaulinsdadulufaiu lumsszyfunuaidmivmssanuaanydnnniy

4 o ' ' o = °
1005 Tasinadilumiasvaeue1vsusnld ud ligndidasandamsadwaniilsves
ar = = = a = ci-l:l o :‘
dFwaooes mussadu Tauaziafosnm szdumsuinsifinnudidgrsedunidesns

1 d‘.g ot ar o = z

vosdaudszneuide  anududeunazanudiiuldvesmsduiuminuvuaouyoa

a d = Y ar b ar d ;
PHNAUIBDDT mmmmm'mamﬂTuTﬂmmzmmmﬂu'lmmwwwawmas 1E'N’Imﬂ'l‘.i"‘h'ﬂ

Y 2 i Yo % Y Y | ) 1y 1% Y
wnanstiluenarsnanubidmdunsldmuienisdnwiinu Weuanlihluldusglevdsmunis

Wnsdllagvedu Snvivihudlvidauwdasiion uasdesdwdadadivesenarsnnasandniniluly



22

[ 4

vInduwaieess fidensnanfilegaindwnatoess uinnssuvesdnnaisiond

M
(Y a

1Y @ o o 4 2 o 3 @
seAuguamimandsldvesdwnasoss lumssmuamnasimvariiniseziunlfuas fana

Y a t 3 1 A Y [y t o 0o a o Qs
Awdnluueazsieldedials ivewaunTasems lumssanguitegdufiuaulumsfvuadn

U

a A lsld'utu

S o w a w [ { 1 1 a o
Wﬂ'lﬂlﬂﬂﬁ‘ﬁﬁ']ﬂiysu@\iﬂiyﬂ lﬂﬁzﬂ'liﬂﬂﬂqué’waﬁﬂu 9 ﬂ1ﬂ1uﬁ3u@’|\1q UITENAATNAIAYIS

Ll o

D

° 4 a @ o 4 o Tt v a o ty o
mammm’fmﬂmﬁmﬂuﬁﬁuazﬁiyaunmmsﬁgﬂﬂsvummﬂmu VIHNFATIIEOU q NN
i) b 1]
foanauSosduduazdygusnsuiasgiu daludoanasiFesdudmazdygiusas
é ~ 3 ﬁ' ' a o 1 9 1 g; dy nﬁ'
ATTIUNINWSYNIVIUYUININGUUITENGAATSI Y 1‘14ﬂluﬂﬂuu%%’ﬁ]f@ﬂiﬂﬂﬂi&iﬂ?uﬂﬁ
y 3

Y (W5IzABIERNUUUTTUIFMTUMIATLAYUAY A29019%U M1IRTINTELVUADUAS
1Y o o e o & J oot [}
tamsgasdeini lyosanmsdylusserdonuasysingd endesldmaTulading
| @ g, o 1 '
uagmadasuudaslunszBumsvesnisianisglaed maliRganuuaasnszuaums ey
2 3 8 o ' & o J d'civdd ) v e o dyu
gumudu 9 Tuneupthfyesrinlyigduyy idaastnaen siabansouAT A Mt ia

4 A o w 1A . o v w N & o '

Wutaday laghyhe sdsgslungsifimstanmignd avduiusnigiasmie oz
¥

o ' o e ar' /) e L g} a

Tamaid#an T 1 sv oA NG RN Tuey Tgnsutis T ViR A1 Aoynisdanisue
F

Friamanilih e syanss T o8 sys s 15 el 019 msasianuaanse

Qo

9

e 2Rl

o @ 4 1 é’ = ¥ 1 - o R
Tumsvhri iRy inaiainihia oo ssvaanel il s ituenasy Sutlsstan i dng drens

= & gir s s L 1 r = A
inanszniansefin sgmets Uil Addndran s phorifii tea ¥ gue iy

givses IS Lsiais g

U

2 Rl o @ of U ad o g gl d.. uwn‘w.:s.g
'E?Nﬁ1ﬂﬂluﬁ'1ﬁﬁﬂﬂ?'lllﬁ'il“l“l‘llﬁﬂﬂﬂi‘ﬂﬂﬁ}ﬂ? Ao TRO N AR NF ZUIUAT I

@ \ o o I = ol bW 3 @ : 9 o 1 o
AMIIANTTA NYTMNY TN TYRI NG venta e bnn i ye g suusiugatlse Torillu

MsUFulyansyipudasiuns v e aInaen

o o = = g i .
2.1.3.7 MINan IRu AT IEE iy (Produgt Developmient afid®Commercialization)

a = gt Py 6 o 1 = 1 1 A s = !
ﬂ']'E‘Wﬁ!u’lﬁUﬂTﬂNﬂ')]ﬂﬁ'iﬂiuﬁﬂﬂ?'lﬂﬁﬂﬁﬂE]EHQWﬂL‘H@Q ﬂT?'W@I'H'IﬁUﬂ”]GlﬁN'DEJ'N

ar

d w a Y ' 1 2 d o A o
yansauaz laSududniug sengaala oETIT T antmwidusssdseneuiidhdnves

U

Le

o o 2 = 3 o [ del o @
ANUTUTD L?ﬁ'ﬂﬂﬂ'lil.‘il'lgﬂWi@]ﬁ?ﬁ%@ﬁﬁuﬂ'ﬂﬂu’l'ﬂQﬂigﬁdﬂﬂﬂ']ﬂEy‘ﬂaﬁﬂﬁgﬂi'uﬂ'liu

Y ' I 8/ a o "y @ a ¥ A
M39Ans lgUmuidunisysanmsgnduazusengaimelunssuiumswanndud uie

Hd
:v

a Y oy v ~ Y
HAY FUATTLHUIZTUIZADIUNTTWAIUUIAL

=3

WNOANEINTITO TUNITHYITY

=h.

aAnANYIgA15AAIA 31729955 N0 T UM

ee

=R

[ P 0o o o
sangamandszauanudiseluszezinmi



23

Strategic Sub-Processes Processes Inlerfaces Operational Sub-Processes

| Develop Product Robout :

Establish New Product _§
Project Guideiines g

a - 3/ L) A ﬂf

- wﬁ.ﬁ 1lvil nesgyam NTsupsuaueniy
o Y o d vg:a*,lbnauﬁ}w 1
Aatuvoagndniuszuy e Pasau N1 adiath s o PALNTTUIUMS TS

@ = 3y a = o A " oW o 9 Qs w o 3 - 5/
WannduduFandrdindeudedunszuiunimssamsauauduiusnugna e 1d
[} ¥
nseuvnuig 1 lunsminuanaum lniiivs dwwansgnuaegni wazszAuYEINS
o a o o - o o = -
gousvvesdudunaniu luvuneuilzhmstmuammadmiumsuuandnvesiiy
o - -y & df A o w A =4 - o o P
Wannauiidwmeny  Jeiludadhdyivediauiimmzanlumshaumioudugndin
o aoa Yt ' a = = p— tf
drguazusEngm IiidmiwlunszuaunsvesmsiannduduFndisd Yuaeuiiey
¥
s MMuAve AN HidIus wnsgaMedAguaz i EngA ninmsdne
A - e ar = 4 - 1 1] A
wuhuSimenszaeiusiasfiodiuanuiiieguduaz s Id a5 suiinnadunsaaia

=1} 1 g dl o = g’
wazmaluTadlny q sauansaaanudes Tassalunszuaumsanngud Tusuaou
& P 2 o ot 2 < = O 1 ¥ o o L% 4
nansihduenansnavuliduiunisidanuienisfinwinty leygralnhluldusslevdaunisi

lidnsdllagvisdu Snishuilisnudanien wasdesdredsdaiwaaenaismnasaifinsiiluld



24

e = ! o § o o '
¥oenszUIUMsH wztsziiudaasougauds utazunumvesyaminsinedaduiilasnlsd

.
o < -

J ' ) a a a d t s o oo
’muS’JﬂJﬁlum’iwmmﬁuﬁlnwwm‘vﬂ ﬂi?ﬂﬁ@ﬂ%@ﬂ’lﬂﬂlﬂﬂiﬁﬂﬁ’lﬂ'J’]‘VISWEJ’]ﬂ‘S‘U@Q‘UiE‘V]

Aol o v a kY

C 2 -
asoldlse Terilulnseamsauating sunouiiddemswannlszdumsdladidud

o a 1 EY

uazdedidan1e Aunuszyganstuiiawnsodauanenszyaums lumsanaua i
a da v [ g ' =
WINTY NINTTUANS ﬂ'lEﬂuﬂiS“U’Juﬂ'liEJ?JEJHS’JMS\‘Iﬂﬁ’J'NLLNUVINﬂ"l‘iﬂa'lﬂlmz‘,’ﬂ”liﬁ\‘uﬁﬁu

e a 3/ %]
17918 ﬂ'li'l"l\‘illﬂ‘llﬂ"l'iﬂﬂﬂ‘ﬂiﬂwuﬂ\‘l'luﬁﬂf] ﬂﬁ’JNLLWHﬂ'l‘iﬁl‘lsflxﬂuﬁuﬂ'lﬂxiﬂﬁﬂuﬁxﬂ'l'i’ﬂ\i

14 . ¥ '
uHunsYLEs yennnimaljiRaudmididerdssfiudui vz denansznudons
Vv

Inadsuvesszunnieviediels nmssanauamalasenmsdudi vy aesaudeamsiinua
anuAIAnTIveInAIgmInaaLasevanelsuasdui Ind nasmsdsznaiedn

- = T q o g o =t
yananan Insamsduddiedfimssmuauprane luiTedageunagninmnz auved

a ° |C; o ] ar Qe j - E’
qui lnuniidnonwilafmsumsdnailvienioniia duaoufeiislunszuumsves
9
5) ar

ar = - o ar o o yw o
ﬂ']‘iW@I1-]1fTLlﬂ"li!,ﬁgﬂ"I‘Sg?l‘ﬁﬁﬂﬁﬁﬂ’lﬁﬁﬂﬂW‘i?{@luTﬂiﬂ‘Uﬂ'l‘iqu']'l\‘i']uilﬂﬂﬁ'!%'ﬁﬂ ?’I’J:]ﬂnﬂ

asz12uns W 1150 Zanutuna lngaae. 1983 1 ssiin T5ttas Ty nuiedudy

¥
Q@ £ oo

F ez TE s Aty nuat oW wla Thi teeuidhgyszasd

2143.8. M3 SAMTESUAR a1 AT (Reudtns Managefent)

o @

o = oL A A a A s =] 1 & = A a o '

nlssams aud1sHaukEs s GRS AT il sniad ud W aD 15 Tan s o
: 2 & o ALOy 2

911y TN R ATEURHTR IR A58 103 AN uAN I Il B iy e Ay

5/
AszuIUA S in TR agmays dnlumsys s TR sl Pu g uaduedie

=2

& o o a S o [0 [ & [ 7 ¥ e @
detu mIdannidssaninap sy lianngg fEnuand vz s lWuSEva I 0szyds
TomalumsiStfigrBufauns Bl afasa
9] @ A e T - o wa Y
TuTunouisgueif@uanni1ssuaugudifhm¥npdatiuuininl§iaaiu

Funadouuaznguaune admarhugdn2'9° nlstth lopgeietuaud Ininazmsnuwy

b

Vv A

¥ o o ::v &2 o & 3/ 1 =1 - | 5 o = & ¥ [ 4
AUAUNDNTIIANN ”Ifﬁﬂ']lﬂj‘l«l?'l@ﬂEﬂ{]‘ingJEJUTTLﬂEF'J’d'@\‘!ﬂ'Uﬂ"l‘JL‘iUﬂﬂiJLLﬂxﬁﬁ‘g?ﬂﬂ'MU‘iiﬂﬂmcﬂ

@ b

1 3
ga'ldnswansvan@esdusisuiy uuaneassunazuuinislunisiaedusi ns

v
=

A A a a 9 o Vet A a Y Y & v
'ﬂaﬂmﬂﬂﬂ’]iﬂﬁﬂllﬁgﬂqﬁﬂl'lUﬁUﬂ']Gluﬁﬂ'ymzﬂ"ﬂgiﬁNﬂTﬁﬂuﬁuﬂ’]u@Uq@ “lf\i"l]gulﬂ%'lﬂﬂfuﬂ'lw

a Y A o ¥ A o o Aa Yoo Y a R A 1 a 9 v Y
ﬂl@ﬁﬁuﬂ"miJi‘]Ji]'g'QLLﬁ’]WiE)ﬂ’lL!.uZl!'l“/lﬂﬂ’ﬂiﬂﬂﬂfg‘ﬂ'iIﬂﬂﬂ\ﬂ‘ﬁﬂﬁ@ﬂNﬂuﬂ’lﬂﬂNgﬂﬂ’ﬂd

Y A A '

3 H ]
nssefufienisasnadaniesvesfudinuiuanseuaz 1 1d5udssdungasuduly

1
A

v [ o o @ o w [ o
aszuaumsvudsdoundy msthszfiavuihulsodidglunisdiildns inadeundy
3’; [ b ~ a a & & [} @ A c:i ]
nanuaEsasans 14 uazidszdniaim anuiulelumSeviemsiuaunuiveu uus

o a8 ¥ o < o 2 A4 qgua g A o A
manmsmatedudesimuaiusdsfanuimie Iddudignfumnddaemeiutiuen

o o a <& 1 @ v d (@ o o
fadenmshatedudma lswiedendy l Iddudnwansesidivljasinaisains



25

Strategic Sub-Processes Processes Interfaces Operational Sub-Processes

AATONNS THAVOITUMTUAY T T owR LD MRITE AL UHUAI A5 VN5 YUES
-~ = d‘ -1 -~ 1 = u’; o @ & = £l " o
wazmisdensesdudngnionfivauninzdaiugahiovesnmsmiadud Audgnedsluds
o« L e 'ooA o ar
guinaamsfuAudud aownndudezgnim umduRounzyimsasgey mswann

wiotelumsivAududidesnisddoyaninmssansdumsyinsgad msdfidam

"
o_ & ar

Mdaazmitamsfiudnnareosiduius luduseuidiunszuumswianinganm

) A o = ﬂ’l d’ el o ar
vuyeio lunszuu MITuAuaUA Tuvua auumﬁfns NHNMTHRUVDIVIBNUTSYWNAULD E)g

= o ° ' a Ao oA o a ' -

hdiAguazgad wiimaesndesssdudiniuiuee 185 uinsAneiels efmuauun
Qs 2 = A X & g o EY w Y b

“1\1ﬂ']'J'B'Hlmaumﬁ)llﬂzuiuu'lﬂﬁuﬁfaﬂu ']Nll]uuu'lﬂ'l'aﬂlﬂﬂ'n.lﬂQﬂnﬂ'ﬁﬂﬂTHﬂz‘Qﬂﬂ'] n3

@ 3 w o e o w o a 9 S [
IMIMUANUFUNUTTNNALI0DIHAzNITTANIAIuANYFURUTAuandndduswly
Laﬂawsgmmaﬂawsmmu AT UNITLBIULNENTANE LN :tuamgzgm PUANIN MY s

Winsdllagviedu Snvieihudlidaudasilon wassesdeddudvetenaisynasmilnisiiluld



26

A a Y o

o ' X Y @ @
ﬂ’l'iﬂ’lﬁuﬂﬂf‘]i_xlﬁﬂﬂﬁﬂx‘i‘] VU Suuﬂ'ﬂquﬂﬁHﬂ"U@\ﬂﬂi31]'31!ﬂ’l'ij‘]JﬂUﬁUﬂ']Lﬂuﬂ'ﬁW@lu']

yéuywé

3 @ yu 4 o a v o oo
AseuMIMNuvestIriauazmstons lgiindusmsanuduiusinugnd Fedsiad

U

] g YA Qs M a Y =y A a 9
’c’f'lil’lSﬂ‘u'lN11%1ﬂﬂ6@ﬁ51ﬂ1iﬂuﬁuﬂ1Llﬁgﬂﬁﬂiz‘ﬂ‘lj‘ﬂ'Nﬂ'liNu‘ll'é]\iﬂ"l'iﬂuﬁuﬂ'mﬁzﬂﬁ

Aamunanisaung lumsiuauiudh
2.2 mnAaaNuEealulgglnmuy
2.2.1 Tannmaansaeslulagimy

91°1f;rﬁua::ﬁﬂmmwgaq e
My inuie wu agiaos

Jaymigunn yagl

W /Ay
ainIv .3
. -

LY

3 mmmsm

niwe1ns Moo 9Lin: ARG TN LA (Leatnessin 0E A W5 3715 21 j} 1 (NS ISTRTaRY

el ol &/ 91niuun

R Aaie 10 9785203 0 91

U a1
a1 l¥9euaspis

™4
&%30‘} @ Quality %
aganan

Quality

Responsiveness Responsiveness

Leanness Leanness

Tinte Cost Time Agility Cost Time Agility Cost

3‘/ a QA s
HUDALAY nasy 2000 YJagiiu

31 2.10 Jadeganiulumsdants Taginu

#1301 : US11)39910 Norrman and Janssan (2004)



27

o _/ ﬂi 1
2.2.2 Heonumsdamsanu@eslulyglmu

A Y v A 3q 390 a =t Y A 3/
%1ﬂﬂ15WUW3uﬂiimﬂiiMﬂﬁﬁnmﬂﬁuﬂQWﬁTﬁqﬂiﬁﬂ?ﬂﬂ”ﬁﬂﬂ?ﬂﬂﬂ?ﬁ“ﬁﬂﬁqﬁ

] H 1
=

HAINMAEAMUNLIEAIEAY A15197 2.2 uaasiienuvesanudesnsyy Hluauitedis #

d' 3/ ud”
NYIUVDIAIU

A195197 2.2 HeuveInuTes

Aidou Heow
a Al 1a sa X ¢ M e
Rowe (1980) Hfmszﬂumamﬂuwaﬂi:mﬂmmmmﬂmim@]msmmﬂﬂ%ﬂsm
i 1 A T
Lowrance (1980) AnuEsuiuaLe ﬂu:m::ﬂ'mr;u;mmmwnnszwvﬂu*ﬁ&ﬂs:mﬁ
March and Shapira (1987) | n1511/3 UM NTmaL dd Aunu mar s Sudu

Shrivastava et al.(1988) mmm\ ‘n\\ lw IRGLY) Jugynsel malangaay

Yo IULNITH fzaan- uenMgksieafiavnaeuen
: :E-_a - o
TEH 50 A ?]‘FI‘QES AT RN 5 uAY

Miller (1991) ey i) higunsomapisel
Sitkir and Pa TR IR AIYiey o FivfanTs
(1992) 2 \ 2
Chiles and Magkin (1996)° [Fmauntitcty igwaym e t‘f 33
Mitchell (1999) [=¢ R‘_i‘ 3 : 1%;1 i fe
= tod : L&
 Zsidisin 2003) | > BRI YN 391 sam(g:%' 2lemafiy
9(‘\ QU M T dm3’
Lewis (2003) o Magay o
Christopher and Peck \WL%UMJ T 1 aqﬁsﬁ navedingAunse
(2004) \ﬁgg@ml};ﬂ
Mentzer (2008) o MEEE@ mﬂ‘:“mﬂﬁumsﬁ']"ﬂmm;%ﬁ
Uwagandw RoUTUBIANR B NI VeIgNAT (el
vosSinamazgua melumifiuaznmiinansel Budevildifasty
AnAseTinvedgnAuazauilasast
Knemeyer efal. (2009) | aud1sziuveungmisaifidenansznudegsfomiennuguusaves
mansalfifaiu
Shemshadi et al. (2011) | Wagmuvesauaziiy (MnmeRIsel) fUranssNUNIESAY (1ANL)




28

=& 91 P 2 ¥ ¢ A o a
WQﬁTﬂJTﬁﬂﬁ?ﬂI‘lﬂ?Wﬂ')ﬂJlﬁUq T’TMTﬂﬂQﬂ?’lﬂJllﬂulﬂ"ll@\iLﬁﬂﬂ']'iiuﬁiaﬂ']iﬂizw'lclﬂ“] 7

o q ¥ a st Y a = a a4 Y} P ¢ '
mimfansgdeaawaliifan/dsuudasludaursoadwanuionigosnns wu as

v Y v ° sy Q¥ R d.
m@uﬁummmmqmimmgﬂm 'i'lﬂhlﬂ Nﬁﬂ'ﬂ‘i Q‘Uﬂmﬁ] uluﬁu HINANTENUUDIAITULTY

L o o 1 @ 4
thldesdns ldemansaussgdhmansaingilsyesd

[
=Y Y

v & o ' ] I v o o A o '
atuvziu ldnanudsailudidsdidgidesinissanisanu@sddulagniu

a

FI9INNITNUNIUITIUNIT TUNABITB1TATINMT A W aHeuRe It uMssamsauEeeluy

TrgumuBnainnatenrunanedieni Awmssi 2.3

A1991971 2.3 Hewvean1stamsnnusslulaenna

Aldou T
Deloach (2000) mm‘lﬂnxﬁuauﬁa_ﬁn;ﬁamﬁlsz_'r;i,a::%'ﬂmmdwqﬁﬂszﬁw%mwﬂmﬁ‘lﬁ iy
nagniite s giagUsza AN FAg
Christopher (2002) 13 %’ﬂ'ms_m'lmﬁu_a'a NAFUBMIRTTI AL L Ty i 1ui1uT s

% e \a " - o ¥
redmiustpd Nl [49unua oo muaes Tu Togdnm Taes

Norrman and Lifdroth

(2002)

a y dl Y4 oo r \ 1 Y é e t:'
prisanayPRTEe Salnugn Ty T geilnat TeuldteSesiians dansnau@es
i prann® MlaNTowRY a Rl tlit eawthe 1n#3ad Wansenude

-y a Astple & [
TAvgananionanysunieadestunnedTs

Juttner er al. {2003)..

ihehiashs 9 isnan e ety e nliagnis dudums

a () 4y St : :
A s Tien AN i ey

Norrman and Lindroth

(2004)

sk uingay Ilgg IRaty s ddnalo o o 1685 YLguNs LTS

| o A J \ o g o) '_- )L ] 1 =y é’ L4 1
| dnne Wi ROSIgRUA YU azne Divudeuilgeniy Taodena

pizn g0 siifuade WULARERNIRSET S WEIRS

Tang (2006)

n159ha I AT VBRI RUR AU 151 sz udag msvihus awiues

Wltiay IFoulmu

Manuj and Mentzer

(2008)

Y o = a . Li & a_ &
11303 29%A3 Wvikagyseaiunuaetanu 1y Tegi e nsdutdums

¢  —— ' ~ ) a
nagnitmuIzaurIUITN s UUIErINaudnlulgguniu Tasdl

o L o A a =‘f =1 =
JngUsgmed lumsaannugu@esinayunse Temmes

& 9 1 @ a v =< a 4
Faennsoagy ldhmstansanudeddulgglniu vetamsasiedinszdnay

[l [ ] 1Y
@earudmaunnetesluTogUniuiaue Tagriunonssuaie

Targuniu

eaan gy iy



29

2.3 taduanu@aslulagimu

= ' o ol 1 1 A
ﬂ']TiJlﬁfJ\jiue[cﬂQﬂqﬂTHn.]ulﬁ‘ilﬂ'limmE]'H\ﬂ\iWaﬂ531’]1“51@ﬂ'ljlﬂa@ullﬂ']uazﬂ'ﬁulﬁa

A A o

yoeiagavinuwuld  Wellimgmisallumiveuiieszdwansznudens Inaves

qQ

2 g o/ 4 a

Fagaulumaafoudiennisudusindwwaisos M 1UNTZUIUMIHTALDLTINOUTAgAL

q

De

1 QU a

u : =1 @ o T 1 2
viotudiulifigadigatiie Fudulddasisildnisdwevard agaunserudau

q
3 9
L=

A T 1 o - [ ' 4'1 ] A 9/ (=~
LﬁEJ‘ﬂ'IEJ‘ViﬂﬂfNNﬁﬂ‘i%“ﬂ'l_lﬂE]ﬂ'l‘iﬂ'lLuu\ﬂuth@ﬂ'Ni'l‘U'iu meaﬂiwmuamummmﬂu

) o Y = = ] o i Fr e o ] a
ﬂmimugmwﬂmﬂﬂmammmgﬂmamw mﬁmuaumqﬂummmwﬂwﬂqamma

o

2

ﬂmguiuﬂws%ﬂﬂﬁwﬁaﬁsﬁu%u segRtSomsauivay  hildghidsaian
anudiiuslumsdeuy (Wat€rs, 2011) NNMIINUNNTIsERG suveeTasuanuEeslu
Tagunu 350 1dvhAasS uunaaiasesnii s eieTs SeisUndieadade Uil

23.1 pfngAeice Wi nidss e temiamifmiudeiniingaunie
Fuduidanandenimon i nlinausivaan unas et (Tamaschke, 2009 ; Lee, 2009)
iy M3 AR S 15 TRl ANERY AT LASIMIhaND A (Yield Problem)
(Zsidisin ef 41,2004y, Matobka ¥t/ ai, 2009 Pantaseiide, 206934115377 lsiniveu
RTEYTTE o AT (e e q “luamﬂ@iﬁjuﬁtym“ﬁmﬁ'ﬂg

232 NTEN T Ggadcil) e hinadatRes R T Rt hadu dr s Tuns
USH15Ms Y AFEA AR UHE Y0 N Tv oM o oetn i1 sad gy fizumiuan
flsunzaial @uechielldand Gastaldi(2006) uaﬂﬁnﬂﬁaﬁ'ﬁwsfmﬂﬁuuumguﬁﬂuiums
fufiunssn e hinanndde ieis Anten s A Anagd &AL and Tallui,
2008 ; Lee, 200003 fadiuiuaNIsaIn s agag It mdum i dudiuszozen

1 o a = B ) = ar o = 5 ' =
sEnINdwwateoes el 8 gHnusEneziina lsuiafubaiaduriiunisasuudas

r
= a8 =l = o o

3
Tun1amsBu ervvzduna dvaiBsug Ui sAnugseny
o Y : = = o v U
2.3.3 M39AN13U9YA (Information) Lﬂummmawmﬂ'lsﬁmﬂﬁﬁmwagnﬂu
A o 3/ ) a 3 = dr 1 A A s 1 Y 2 9 a
W¥ede deyalinnudanaia deyaiin1isalnanselyeslvdlumuinditeyaianis

o o 1 v o = C4 ) & o 1 o o Y
yioniedamofuguis Mltifamamsel lddalszasavi daamansznudiag T

. e o

IR QOUe (Kull and Talluri, 2008)
= o o = A a .5 o Y a 2
2.3.4 FuA1Aends (nventory) IuanuidesiifiaiuaInmMsianIsingAurIsTUd I
¥
asndevh Itinan ld1elunstioTagAuws 0¥ 1d2uAAAY (Tummala and Shehoenherr, 2011)
a 1 dl (P=) a oA 9 @ = A ay 1 ﬂ' é’l t
ldgmsaauinbifidsedniow  Aupuingauvsedudiuiousinuiiosain lyaunse
a o =Y v o a ] T 4
vwlalusialad  wiesnmiddudiamdunyBnurserglicwsaldlssTont wae

[ =N [ 1 ar = 1o & ] ) a
dawaldiAam ldeielumssamsitlusuily (Tamaschke, 2009) wu dunulumséwingau



30

P A ' ) 9/ J ~ g Ao o A 9 o & A
W5@%“ﬁ3ulu@\7%']ﬂulilﬁ']ll"ljﬂclsﬁlligiﬂ‘ﬁu ﬂTianuLﬂﬂwuwﬂﬂLﬂULu@\3‘1]'”']91'0\35i’)ﬂ’lﬂ\ﬂ“ﬁ'ﬂ

(Matooka ez al., 2009) 15Juds

=Y

Y K < 4 v - 5 v o . ~
2.3.5 19U (Material) l‘].luﬂ'nlll%ﬂﬂ%'1ﬂﬂ']5"lnﬂl£ﬂau3ﬂﬂﬂﬂ %ﬂﬂ%i}ﬂﬂﬂﬂﬁﬂﬁﬂ’;m

q q

{ & a 24 Qy J

Qs o a 3 o . ] U 4 o )
GSII’ENﬂ'151’]'5‘1/‘(8']ﬂ'i‘VIL‘Wil‘ilu'ﬂ'lclﬁ'ﬁ\‘iNﬁﬂi%‘l’mﬂi’]ﬂﬁ‘lﬂﬂuﬂﬁuﬁﬂﬂﬂ'U‘H'i’t']sb'uﬁ'JuLﬁE]u'lﬁJ"INﬁﬂ

q

A

Fud wu anuweladusmduyuvesingiu ganmingAunie lufinsasnaeuganm
v ] 4 o A "o a 1 v & o a & o
pgeaniios ngavin luiunalumsnaa wielullmssanuingAutudt (Safety Stock)
[
Hudy
9 ¢ ¢ :s < Y ¢ o
2.3.6 1n39951983AN3 (Organization) unNu@eveeInssadwesnnsnilnanszny
l o = ' 4 [ " s ge .ﬂl i Qs & &
asmsAntiuaunielueins Nawapsswuaendsalfinnunferdesiulssaninimag
- = T 1 4 o 1 ar g 1 s 7 ar
Yszdnnasdeaeilonhdddetssganinglssaen Welpaqudanulumstanisnie
Y Aw = 2 a | &S A Y
i iuAnyey M1 YGufnuagTudslnian fse e an a iamn s eanmnadon
o o 3/ :
3N uay
o 4~ —— A
2.3.7 #15 7 0uT(Performatice) Jet /140 MMt I8 TR W WU Tunoiie
94, & " A H ] a
AD LA UB A LARINT gada LT s amBaaneanf de( et ATirmaa s lunisnda
3 1 e - = T =1
ANUTNIY LI TAS I TRLERAY RN e NSV da AU SR T g 1Tudy
.w -g = Lt ) il [
2.3.8 N3z UINNIFIRYe- (Pafchase/ Process) \ IR Tueaesnng s uoum s dado Taifl
wasyuingimifeag issguumhidnnmssnadndagadiidonds i ate oyanielu
Hd '
Targlnu blisas VAo (Mateoka: &f lali; 2009, Gaudénzi_and [Borghesi, 2006)19u Ay
AN~ . 1 '
AsEUIUMTLNAED_(Purdhase Qrder):md1imad limas galongs Tuiau®5 14 (Request for
Quotation) AN 1IN uaTDIAUBIR diestifof Proposal) 5abmgilugndesdan
o o Wi ok 4 =
VINFUNA181995 'R 151 e Ts ol NGRS M Cujawan and Geraldif 200911 udw
=] ! a
2.3.9 VAANDNLIV (Gapability) (HuauTeRIeg T galaso lunszuaunswin
fotiiaduanuausa limaswag, (Teey 2009) Fnligausans odnoninlunisasuauss
(U ANUANIT0 TUMITWAUINTSUIUTTIRARRTING 11150 IUAIUANAMAIN AIWEINTA
= o o = a a  w o5 1
lumsiiyhdimsuda  anvmmnsalumsiaundadusilvg anuawisolunisaa
ald91e anuannsamamalulad uazanuauisalunisaaduyni (Kull and Talluri, 2008;
I
Lee, 2009) {ludu
a . <3| a a 4dy 1A a a ' a
2.3.10 M3WEA (Production) 1uANu@ss lunszUKAAR Tl UssFnEan 15y wia
Y U 1 [} = 1 Qe
TagAunSoiudiu lassmudetmua nszuiumswia lidfiRawngsediou assutums
lumsaruguaumnlumskda 8as AR ULNUNAINTINTEUINNTT (Lower Process Yields)

o ' Y Yy uy A o & v
'Vl'lch}ilhlﬂfT'I?J'l'iﬂﬂ@‘ﬂﬁ‘uENﬂ’NiJﬁﬂ\iﬂ'li‘ll’ﬂ»i@ﬂﬂ'lllﬂﬂ'lm’m'mﬂWﬁUﬂ nJuﬂu



31

Q a . o =y 9}’ I~ 5}3’/ Y] a
2.3.11 gunIWIAQAY (Product Quality) luanuidssduganmilu ldnininingay
Y 1 = ' o
wionszuumnaaFudlumswan linssaudenvmua (Tamaschke, 2009 ; Lee, 2009 ;
Matooka ef al., 2009) A13ATUAUAMNINAAINTINIATFIY (Kull and Talluri, 2008) Tuflszuud
: v 1 4 & 1 a
HaunMuazATTUIUMTHAILIBE19ABIHDS (Lee, 2009) Fudiuilinsifiasvingndinin
A529W 1UN15AURUABATN (Chan and Kumar, 2007) Ideunnsosd laldsumsasionyly
k4
a a a Q g [
TUABUNITAIVAAUATN AT AATIZHAMAINYBINAAT U BE19gnABILAYAISTANIS
auninlunmswin ldegredidsz@ninmnievanisinousuludiuganin (Matooka ef al.,
2009) 1Tudy
2.3.12 WAz naL] (Research.and-Development) (UANNTBIINANNA 1 IUMS
ar w = AL g T =i ny =
PONULIVUATWAUTIN)AUMTBITH 11 Inun3 oilauulfedhuyy 1deg1sraEiaua iy
Y 3/ o T 1 = o 1 - o f ta
Rean1sUeIgna1 it nanszivdenisiladdlyadad lua el vua 1wy n1s laill
o A =1 o =G ar c? I ; 1 = d'd
gunsaivsema Bl lgsessyluaigidgias Waiu T uaandauans P az1adfnsall
o ot ar = :‘\v 1 :{ ' T di
sz aumsaigin T nsisadaUy i XudduR Biggin T an Aol uFeds (Kull
3 3 g
and Talluri, 2008;4%8€, 2009)#i41.7M
2.3.18 tith 1WAt (Technology) e aveninnaduTads i il g lmivenly
] ' ' il e i ¥ a o
Tagalniud @y o e iedoeiun Sy di g avia ] U 180 Isem iyl duas peandoeniy
dananemaiTniSaunuvesssLa fyRnTg 1ils 2 dnSa (s gr-al., 2008} Tamaschke,
2009; Matbokacer al/2009) WapnisoN 10IUBISENTINaIN Iat s st BiftuasTouay
oA A ' - A R 4 1oy = e
Wudede s sy iinisgon dyn uenm ot dsatuph ot LiNUSEaNT W azaon
= v Tt 5 & d .dfl r e & LY
uaziivanondfg1ufosn1s IUENTNTR ouislae B NS dudR b emsaadule
I
Hudnu
Iy & =1 o 3
2.3.14 TA5IT8MIW T8 Unfrastructure) 1)UL ay o Ydsdad1amenmeninaog
af T 1
Tassafsfiug i Tadadndthiusofo (ki Snd Tallut”2008) 154 115951951050 NS
Mo 1 ] 1 4 - [ =1
auvau luazadnuas luaunselde egreeedis Uauyui 1 lunsuudege Wudu
o y ] - L ) a a4 2 I a kY
2.3.15 MUUANAT (On-time) 1 uanuGsanInmstadsingaunsesudIu ldigndi
aunamvue wu Jyv191na1uuasauLesareImise  nszuIumssuendls 1y
#an1ns1Uaosves  (Custom Clearances) N1syudIngarzinuazn1syudsduivaIdue
. [ EY
(Transportation Breakdown) (Tummala and Shchoenherr, 2011) (U
v v ' a
2.3.16 AANINATTIAES (Delivery Quality Risk) ANMIFSwoeIngALMIoFUTIUAR
Y 3 T @ v
anudsmeluszrinmsvuds 15U s lvavesingRuviesudiu msussysiae b
[~ o a a ' ! . .
Auldawedavhlfinannu@enieserinenisvuds (Pujawan and Geraldin, 2009; Matooka

et al.; 2009) (Hudu



32

[ o d' s Qs o ;3‘ 1
2.3.17 $147% (Quantity) (HuanudeaainanuiuminfFinavesingauriesuda Iy
d' - 1 o Q'/ j‘ 4‘ A Q d' = T
# luasemumidade viame liidissnnanuuawseslunissanisi lufiguam Tulszuy
mIasrfuneuaIiuLtens (Zsidisin et al., 2004 ; Tamaschke, 2009 ; Matooka et al., 2009)
' o [ 2 ) ) 9/ @
2.3.18 MIANTY Return) iuanu@ssninasanuarin luduaeumsfeunduly
N g} i 4 = (4 a Qy 1
fendauazanuarinluduneunisnduinnngnd ilesningndl frasingAuvseudu

(Pujawan and Geraldin, 2009)

| { A F) v

a . <3| ! < a ' o
2.3.19 19158§N (Economic) (uanuidesninedesnulss@umadsugne wu oas
msuanfouluast idesnmvssaituiitinnuiuas Jymimenistuetsi ldgms
vgareInU0191N1U (Tamaschke, 2009)-AIsuswABATHFNINLU2 [T UHNTY HaNTENY
t W = o 9 a = P o A o
apvaswanasumsiuiaiget nsulagyi/asvesidimainyieevlunsannsenie
= =1 i
wsugne Hudu
o3| i = oY) :
2.3.20 153 (Labor)+Tud Mufifgaanndoninivlisssau-nasiandg 11uiiosa nen
A159 N30 IGHAND TN MsgaltAadjanTnsNINASs Asaaas TN Y (Tsai e al,
=1
2008) 1HuAY
< 4 o s S, A 1
2321 ARMINY (Legal), (Ul rdaalatsim aede s as dua fURia Wngesidevdne
vasdoruangvaid s hiUTIRn daarieys ey Th SpTeRsadden nis s sauda
agvue i TR Uaanudasrauty AT and Tallur X 2008) MITA IAAN13A19Y
[
Wudu
G m ey = o : ) - ) '
2322\ oWiAN 1831157 (Natural “Pisastets) 1 UHANTTovRINUaNAWRY IUA
g Cir :; 1 Y & o d\é 1 T Ll 1 =y ¥ =& sl
RuilFosdonyNgAgs U A Llsas apdtqu e miduay Tn o (Baftiquakes) 11
(Tsunamis) W1g 1 gifu g i vlap¥eilopical Cyclonds) #)€uu (Toradoes)
Wigdu (Thunderstorns) ‘@0 NNG Eloods) feuds (Droughts)Atnatl(Landslides) Inaunay
a a =
{Mudslides) 1*41541‘1‘%:11’;1:?13%9531 (Blizzard and Snow AvyalarntChes) (dudu
2.3.23 u o118 (Policies) WuAITIRBITTAN s Myiuau TovsvessguIainansny
1 6 & - = - o H J 1
aemsAuiiugsne msfsuulasluaaumsamenisdiesionsdnanssnudon Teue
wagngszdivuvesiginalusszen msnfewasungrune mstiumldoeusnu ms
o @ 4 a ] tfl‘ [ . .
Wasuwaswesdasuanifeutuasiaelszma Tassadraiugiungaszdn Xiwei er al,,
o
2010) udu
& .. g P = s t2 ) =} A a =
2.3.24 M3tiiey (Politics) HUAMMTSUAGIAVAAIUMIUN1NITHOWITOINGANI
mailesiiinansznuaemsanidugsie anufiadesnmasssguia anudaudvsenuly
¥

@ I
deny (Huau



33

v g A dAd g Y @
2325 anuilasasy  (Safety) Wuanu@saiheidesludiuanvilasansain
[ 1 A o da [} q ¢ o9 Y 124 o Qs N
dunTeAsT Iauaznineay wu ms lldgunsaiilesnu ms lulimssassineanunsom
1y | A 3| ¥
anuilasafuegisasiiioy uau
. | d' o o d' "W Y
2.3.26 NINTFIUGATMATIY (Industrial Standards) iHuanuiesvesingaudi hi'ld
g H 1 1
ammasgutaz s diiraulugatuneumsildlduesgiu wu ngrue anw
Yasanvveussa ngszdivuifsadumsguasosduandon w3eAINTERINATIHER
@ a A 2 [ g [ | L4
Tagaunserudiu i ldamasgiuae dudu
d‘ 1) = ot 4:1. T r
a1519% 24 d3Unis91edetfadeanu@esaisg lulasginiuainnisnuniy

1 A A 9/
IITUATTUA N NINDITVDY

M193190 2.4 Tedngfutoalulagyim

avsanuIge iMasdaae

ﬂﬂ’l’}vﬂfﬁu-(f’rica) Shi (2004) 7 W, Blackhtirst, aad Chidambarain™(2006) ; Kull and Talluri (2008) ;
|| Lee(2009)4 Matooka efal. (2Q09)s.0lson-and Wi (20.10) ;
Tummala and Sehoenberr (2041)

MU (Financial) Shie(2004) 5 Wa, Blackhurst and €hidambaram=(2006) ; Kuit“and Talluri (2008) ;
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=Y s A Y] d
2.5.2 matansAnaulsuuUaIEHanInNM (Multiple Criteria Decision Making)
v A o o v a = a 1Y) I's
nsaagulatuunatenannandlunsaaauls laenasandsediuvaninamnaie
A = s s 1 g & g ?z’/ o [ '4
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[ d a o 0 o 3 4 = o o 'd
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(Aguezzoul, 2012)
= ' p—— o
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ANNTUAYT EA TG0 A s8nRIABINH (A susziont, 3012)
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2.5.3pnua Y sunsasaAtinadans (Mathematical Progpamming)
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a ) a < 4
mafansllsunsu@adhvue (Goal Programming: GP) tHuldsunsudhwmunglad

s a 4 ° @ d
msvaunn I sunsudaduwietindszgad 15l unsudTynmuunare fagilszaed

L]

(Multi Objective)

254 mﬂﬁﬂﬂqvéjﬁméﬁ (Fuzzy Theory)
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2.5.5 ANRN S HAUNE 1M (Hybnd Appmaches)
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2.5.6 tAtA Intelligence Approaches
~ 4 v a @

(maila Intelligence  Approaches 111155 2uTToyalunmsandulidmben
@ Jd o [ ] <q QA [ 4 a g
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4 a o o @ o 4
ﬂ'l'i'l\‘iﬁ 2.6 L'VIﬂ‘L!ﬂfT']‘H5Uﬂ15ﬂﬂ£ﬁ@ﬂ“ﬁWWﬁ13!@@ﬁ

dszinnmaiia ABE1UNATIA
1) Statistical/Probabilistic - Categorical Method
Approaches » - Cluster Analysis
2) Multiple Attribute Decision - Analytic Hierarchy Process (AHP), Analytic Network Process (ANP)
Making (MADM) - Order Preference by Similarity an Ideal Solution (TOPSIS)
3) Mathematical Programming - Linear Programming (LP)

- Data Envelopment Analysis (DEA)

- Goal Programming (GP)

4) Fuzzy Theory - Fuzzy Muitiple"Attribute
=PFizzy Analytic Hierarchy Process (AHP)
- Fuzzy- Analytic, Network Process (ANP)

5) Hybrid Approaches =Amalyfi¢ Hierarchy Process(AHP)and Data Enyelopment Analysis
({DEA) and ‘Artificial Neural Network(ANN)
- AmalyticHierarehy Process (AHP) and Geal Programming (GP)

6) Intelligence Approaches “Case Based Reasoning(CBR)
= Radial'Basis Function (RBE)’

7) Other Methads - Activity Based Casting (4BC)

= Positioning Matrix
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1 : Y501 79930 Vahdanter/gh(2012)
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@ 4 a . B 2
LULY NI R ENANINMNAIUMATIANTHAUNAIY (Hybrid Approaches) 3114 lunsfisisan

Y as 4 o = a 4 g . 4 o
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q
v

[ Qs Qs datat o [ 1 Y] o
Jadslumsdadendnnateweiflisiuiuinn dsh ldaauud lude 2.4 uazdadvidl
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MANANTZUIUMT IATNOFIUATIZNUUUN Y (Fuzzy Analytic Network Process : FANP)
o o) o A & & Y =3 v 1Y @
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L y =] 1 %l’ Qs Qs 2‘1 o =)
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Preference by Similarity to Ideal Solution-(FORSIS)LNOINDLALALIUUUVDIFNNAI0IDDS 11
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2 & 4 o
2.6.1 maRghis ez dsunay (Factop/Analysis)
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@ A . 1 g 1 . [
Tudadosan F; 5i=1,2,...,p, j=1,2,...,m ¥30 na131d91A1 Factor Loading (/;;) iy
mvendeanudAgvewleses F; Nlaedwls@n X;

<3 ° o 1
Tos m Hudmuiadesiy
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AmFUMINAT1zN09AL52N0 (Factor Analysis) tWodanguaulsnlinnuauus
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fu13denu Taevhimsnadoudenmuaiiosduastl
1. NYNAIBINTABULLVTDUNINABININNTL 150 AU (Pallant, 2001)
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2. ANUFUNWUT (Correlation) 3uHaeAasuagn 0.3 ¥ 11) (Wiersma, 1911)
. P =1 ' andq YO T e t
3. Kaiser Meyer QUERKNI0) (Humaean 1 iasd g auvosdoyanguaions
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2.6.2 MANANSTUIUMSIATIVIET IIATILH (Analytic Network Process: ANP)
- 1 a a 5 ¢ S e o (Y] o
AsTUINAIT Insategeuasievidunisludsnisanaulanuuratenaninaal
. .. .. . an & ¢ =
(Multiple Criteria Decision Making: MCDM) 511 lauA1em519158 Thomas L. Saaty Tl
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¥ a ar ¥ [ o

wisuifsusiog (Parewise) lasfeorfasiumaionlosvestosondoosntsznouveunaat
v A a ~ 9 o o é’/ a a s
msaadula g 211 waasnsafSeumsylaseaianssuiumsdA LT uENATIEA
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(Analytic Hierarchy Process: AHP) LAENTLUIUATST IATIUUTFAUATIZA (Analytic Network
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: o 1 o v ¥ a a i J Y aa
Process: ANP) “?\T‘ﬂgﬁlﬂuhlﬁl']'lﬂ'ig‘U']uﬂ'l'iﬁ'lﬂﬂTUL‘IN'JLﬂi']Zﬂ (AHP) uuu‘ﬂﬁmﬂums
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o o/ v a a d v o o ' 1 o
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AMUVY (Partani ef al., 2013)
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AR ANP

g1 msnionfeiinsgas1LAHP 19 AND
nn: Y5u1l5991n Partami®esal. 2013)
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= o @ o 1 T @ s ' ! @
A1SNITHIA MY AURUTIZHINDISNUHANTENVUABAUUAZANITH 19T ITUNT
@ &g & < [ a - et 3 A o & : i
aaau 1 FnszuIUMT IAsIIUTI AT 1IEUYoARIY (Nezamoddini et al., 2011)
1 a a ¢ o a '
1) aszuiums lassiedalnneddlumadauuuysainis lnseadersluns
aadulanuifadeiiuirumnnuassudeu uazliansnavesiduneideeiy
v a a o 1 FUETEN d I o
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v A Qs LY R4 = =N 4
aadulaazdnuanuduius ldTaemsszdiuluglveuunsng
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Falsua awnsedadulediemanfSoufions (Pairwise Comparison) tiaul5auifieudade
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2.6.3 W¥Wa0dn (Fuzzy Logic)
P a oA A ~ 2 |

HadFasinvioassnzuuuaquiasadniunumnnyu luilagtiuiiesnnauisa
i lszgad1Fluddieg mnwe wu dugste msnms gammnssu msuwnd Judu
é y dl. 1 Qf S L] L = L}
Fuiluniesiiefivrnlumsdadulineldany bimiveuvesdoya Taveenldiinnutangu
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AABAIIATINLUVUIIANG (Boolean Logic) (Hutuifanaevens luauvean1ua34 (Partial
True) 1AgA1RI093 99204 1UF2952 11119939 (Completely True) AUIAY (Completely False)

[ d a - a e = v B - A o
AwasInenansANIziatuIT UM aIMIUUALEAIgUN 2.12 (wys 9, 2547)
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2.6.4 MANANITZUIUM I IPRLTITI AT TN Y  (Fuzzy Analytic Network
Process: FANP)

nszuaums Insshodainneiuuuieiiiumslszgndiusening Fuzy Set iy
Buzzy: Anslytic Network. Prosess: 49 Pazzy St Slusuvesnnudeiivsvesandaiiy
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Wy Ing) nana wazidn nlFlumsimuagsnidiuduay M = {(x, uM(x))} - uM(x) 3w
Warduandnyaiad amindosa (Triangular Fuzzy Number, TEN) Mﬁ'ummgﬂﬁ 2.13
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1 o o a ida & o { | s '
sazangailuldldeTuededmfety Swouaumdondsdaunsouaauiluaiuen
4 & I T g

(Mg, My, My3) e My <My, <My e my = my = my Fuduavi Liflidad &

WansumsdlumnFnaunsofnuadaaun1s (2.4) (Pang and Bai, 2011)

(x —my)/(m, —my) x € [my, m,]
(%) ={(m3z —x)/(mg —my) x € [my, ms] (2.4)
0 otherwise
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important: AMI) #94A1933U7 2.14 (Chang, 1992; 1996)
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Mi, Mz, M, i=12,..,n (2.6)
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@e M) (i=12,..,m) MDA AV ALy

Hri
El WMI SMI VSMI  AMI

Lo Equally important (EI)
Weakly more important (WMI)

/ \

Strongly more important (SMI)
rongly more important (VSMI)

i ‘\\}\\\ ' // 2 é//AbSO 1ore important (AMI)

12 W AT ‘? f —
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/ / s Ty A \ Y \
%1 5 / L @
2 e ¥
doir ol o~ . f'f 23
(EVARRIES! MU FANC] g 0 ue
SEQ U
Y
a4 ﬁ%u 39 a VIUEN W AT IENUDY
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SnQuszasn ”"ﬁi}““” U ; zﬁu&im §19y mean

VOVWANIT AT ISR 18z L an 2.?‘..@2 992; 1996)
#s. .
e« QP o A
y X ag,nan

M13197 2.7 UAAIATANUTUN

Triangular Fuzzy Triangular Fuzzy

ATTUHUY

Scale Reciprocal Scale
finnud1Agviinu (Just equal) (1,1, 1) (1,1,1)
fianudfapnaniudniles (Equally important: E) (172, 1,3/2) 213,1,2)
finnudnguinnuna1i(Weakly more important: WMI) (1,3/2,2) (1/2,23,1)
?Jmmf'?ﬁtgfiawﬁ'wmn (Strongly more important: SMI) (372,2,5/2) (2/5,1/2,2/3)
ﬁmmﬁﬁtymn (Very strongly more important: VSMI) (2,5/2,3) (1/3,2/5,1/2)
ﬁﬂ’ﬂuﬁ'lﬁ'ﬂluinﬂﬁfm (Absolutety more important: AMI) (572, 3,7/2) (2/7,1/3,2/5)

111 : Y511/§3910 Dagdeviren and Yuksel (2010)
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VM, =2 My = 1ifmy; = my, (2.1D)
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V(M, = M;) = hgt (M; n M) (2.12)
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=m@=4 % hzu 213)
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Msfouneuves M uay M, aisaesues V(M; = M,)uag V(M, = M;) 526U
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anudu 1 lddwmSusuudadezuinait k Auavlads

M;(i=123..,k) ausarmua Tagaumsi (2.14)

VM > My, My, ..., My)

= VM 2 M) &M =2 My),&...,(M = My)]

=minVM = M;) i=12.k (2.14)

(2.15)

39 (2.16)

(2.16)
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s/ [
Ha3 W38N Eigen Values §9g@ AI9NA151 (2.17) (Saaty, 1980)

n

n
Anax = Z Z a;;W; (2.17)

i=1]j=1

Taoaaiinuaoandes (Consistency Index: CI) AHIMINANNITH (2.18)
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Cl = 9("7‘{—‘_"1”)-’9 (2.18)

nﬂ‘ =) o o
9 n Aot uautlty
Taons1EIUANUEBANEDY (Consistency Ratio: CR) FHININAUAITN (2.19)
cI
CR=_ (2.19)
Tawa1 CR v2d09 1A 10% (Saaty, 1980)
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D INEC G\,

Xi i
(o=

ry = T (2.20)

° 1 ?,’ @ a o At @ ¥ ' 3 Y ¥
2) mu’;mmumummamuum‘mmmﬁummumiﬂiUﬁlmﬂummﬂ‘ijmum Gl,ﬁllﬂ

wnsnd v laedmnsnaunisi 2.21)
Vv, = [wj x 7351 (2.21)

1 J a @ A a 1 %’ Y
3) MImuannIa AT uag A7 U8ImIAZUUUITRAAVNNIUNTTHINTAUIATHINUN

HAINUTUNIIN (2.22) 1AZ (2.23)
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At = {(maxl-lj e/, (minivij[j Ej’),i =1,2, ...,m} = {v],vf, .., vt} (2.22)

A™ = {(maxl-lj €], (minivijlj E]’),i = 1,2, m} ={v,v3, .., v} (2.23)
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Rk aa (2.25)
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@ S
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1 2 3 4 5 6
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ngvuY (Legal) -632 356 146
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UATFIUIATINNGTH (Industrial Standards) 2175 V155 15 304 155
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paslsznoud 5 Uszneude 4 desvdes Fadszneulidre anudeeduiidanis
Wa® (Productivity Risk : R51) mmm?'fmﬁ'mﬂmmwwﬁﬂﬁmcﬁ (Product Quality Risk : R52)
ANUEBEUTANNAINI5A  (Capability Risk : R53) ATINIAEIAIUNTZUIUMITHER
(Production Process Risk : R54) f3so3eldmedenslsznovuiih “anudssdrunisnda
(Production Risk : R5)” Tﬂaéﬁuﬂimjwﬁﬁszﬁ’uﬁﬂamuwﬁﬁu 1310 (131971 4.11)
parlszneud 6 Uszapudae 3 Tasvdos Failsznoulildre auFeediusind

a/

QAL (Price Risk : R61) AWIHYAIMAI5RY (Financial Risk : R62) #1aza71uidsed 1ua N
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A d

Y . 3 o & 9/31.1 dy o = 14 [y =
#10934013 (Forecast Risk : R63) Q?%Hﬂﬁllﬂﬂﬂ‘ﬂﬂﬂﬁﬂﬂiZﬂﬂUu'ﬂ ANTUHYIATUINTINYATLUAL

14
A53U (Price & Financial Risk : R6)” lasaauilsnguiliiszduar latnumnu 1.090
(13797 4.11)
o ¥ aw & ! (Y = 1 o v o A o/ [
auinluaudtetiagdlandisanudeddulgglmudimivdadendwnaisess
4 ad a [y o
yosgaavnIsunioeld Iwihuazddanseindludszmelne Uszneudae 6 Jadondn uaz

30 Tedvdes Taegilh 4.2 uaasdedumuvvetlotenrundeslulygimudmsudatendn

Wanuiees
] Supplier Selection J
l
Factor ‘ 1 l |
External Risk Quality' Control Delivecy'ilisk Material Cortrol Risk Eroduction Risk Price & Financial
] (R1) J I fisk (R2) H (RI) [ (R4) l 1 (RS) ‘ L Risk(R6)
o i i i = i_ ' : i
Policies (R11) l Industrial Standards (R2 1) || lOf=time (R34} l Purehast Progess.(R41) Productivity (FSl) j | price (RG1)
Politics (R12}) J ‘Techaology (R22) |Qunnl.ity (R32} l Thwentory, (R42) 14 Product Quality(R52) Financial (R62)
Natural Disasters (RIS)_] | Safety (R23) Delivery.Qiiality (R33) | | tnformation (R23) Capability (R53) Forecast (R63)
Infrastructure (R 14) [ Collabogative (124) Returm (R34) to:gan!za:ian (R44) Eufplbroduetion Proess.(R34)
Environment (R |5) R&D (RZ35) ' Berfommance (R35)
Legal (R16) Matcrial TR36)
Labor (R17) ] {
Economic (R18)

: a @ o i o/ ‘i s of
gUid a3 T TRel Isbm ey 1 Ty wingh v yasaataenduwgngions

8 U o ¢ o 3 | ¢
4.2 ﬂ5mﬂﬂH1fniﬂﬂfﬁﬂﬂﬂﬂiﬁaﬂ%WWﬁ1ﬂlﬂai

s o ‘1 7 1 H ol or
sindauvuuvesedvay @@y lsqyaviysengudaeladondn (Main Factor)
w1 5 d 2 v A w ; ¢

Llﬁiﬂ'ﬂﬂﬂﬂﬂﬂ (Sub-Factor) UIN ﬂ'ﬁﬂﬂﬁﬂﬂ!ﬂuﬂﬁmﬁﬂﬁfluﬂ'ﬁﬂ@La@ﬂ“ﬁwwa']ﬂi'@@?‘ll@\‘i
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LVIﬂUﬂﬂ'li'Jlﬂ'i'lzﬁ“ll't’]?;llﬂﬂ'mﬁ’lﬂ‘Hﬂ Fuzzy Analytlc Network Process (FANP) Lﬁ’t]ﬂ']ujmﬂ']ﬂ"l

g @ [y a @ 1 o @ 1 a [~ a a d 9
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421  MssranintnvestfedenanuaziladudesqremaianizuIums

Iﬂid‘lhtl!%ﬁ!ﬂi"l::ﬁu‘lmﬂmﬁf (Fuzzy Analytic Network Process: FANP)

nnlassadavestassnnuiesluldguniuvesgaainnssumaseald i
ad s <A a ' 3 . o
Silnnseiindn1dvnnisinszesdilsznoy (Factor  Analysis) Hnimaaeulagld
~ o A @ o a o @ a o 7= d o w 9
asdifnurlumsdafendunatoooivosuSEm Inedugs Bldnnseding 91da lagly
9 A & kY [ @ A s 4 ' 1Y 9 v o g
Arenyhferdesiumsnadendwwaiemed 6 Mu UsenouaedEuImya1unsiage
2 M AlFvangduitouaziam 2 v uazdiBeangAuMIAILANRMAIN 2 ¥
Usziumanudaguedisoniuaselritodnmagsdiondn 6 Jedsuazdeisdos 30
o 4 [ o 1 o LY = ¥ a s 7
Hade iiorhudunapifitvesdtedoma dans s ubeg Ias o din ety
! .(l r g) ar g
Wy (Fuzzy Analyti€ Network Psacéss > FANE) TedTdmTaunoua Iy
o w e a 1 2 at 2 ar o o a v
feui 4 Mvuesgnambmintouiosaupsiag snanuaslotydes laodieiany
v sysglilimamud sanvostiesn Jutosiddginlilaomsisylneusegves
Tasendnuas Tioyee JnelslwiuTaouamm s oA PYaumeea 19 17F%IA §. Fawan
| g H
nfSoufietis 1981098y anueeI e 9 NT 6 1 ANEIaYiaies N 412 uaziededes

aaaaslu@Isian 4.13 7418

.:i = 1 yé ") o
19197 4.12 waﬂmlﬁwmmmwm Q] Eilﬂ]’f]’l“]ﬂiyim\‘iﬂﬁl‘ﬂﬂﬂflﬂ

Factor J R1 ’ R2 R3 ] R4 ! RS R6
iy |

Rl 1,1,1 E 25,142,213 1/2,1,3/2 )) L221341 172,234 2/3,1,2
R2 322,52 L1 L I3EL2 1/2,1,3/2 1,322 1/2,1,312
R3 2/3,1,2 102:243,) 11,1 2100 ,2 1/2,2/3,1 2/3,1,2
R4 1,3/2,2 243,1,2 142,1,3/2 Lyt 2/3,1,2 1/2,1,32
R5 1,312,2 1/2,2/%% 133122 172,1,3/2 1,1,1 1,3/2,2
R6 1/2,1,3/2 2/3,1,2 1/2,1,372 2/3,1,2 1/2,2/3,1 L1l

Y =
HITEIFIRYN 2

R1 1,11 2/5,1/2,2/3 2/3,1,2 2/5,1/2,2/3 2/5,1/2,2/3 1/2,2/3,1
R2 322,52 1,1,1 172,1,312 1,312,2 2,5/2,3 12,132
R3 12,1,312 2/3,1,2 11,1 1/3,2/5,1/2 1/2,2/3,1 2/5,1/2,2/3
R4 3/2,2,52 1/2,2/3,1 2,523 LIl 215,112,213 1/2,1,32
RS 322,512 1/3,2/5,1/2 1,372,2 3/2,2,5/2 1,1,1 2,5/2,3

R6 1,32,2 2/3,1,2 3/2,2,512 2/3,1,2 1/3,2/5,112 L1,1

R1 L1l —[ 1/3,2/5,1/2 2/5,1/2,2/3 1/3,2/5,1/2 1/3,2/5,172 1/3,2/5,1/2
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M15141 4.12 (#0)
R2 2,512,3 11,1 112,213,1 1,322 312,2,512 12,1,32
R3 312,2,512 1,3/2,2 L1 1/3,2/5,172 112,2/3,1 215,112,213
R4 2,52,3 1/2,213,1 2,52,3 11,1 25,112,213 1/3,2/5,112
RS 2,52,3 2/5,1/2,2/3 1,32,2 32,2,512 L1,1 25,112,213
R6 2,5/2,3 2/3,1,2 312,2,512 2,5/2,3 322,52 1,11

Ay 4

R1 L1 1/3,2/5,112 2/5,12,213 112,213,1 12,2/3,1 1/3,2/5,12
R2 2,52,3 L1,1 205,112,213 32,2,5/2 2/5,1/2,2/3 1,322
R3 312,2,512 312,2,502 1,11 12,213,1 25,112,213 12,2/3,1
R4 1,312,2 25,112,213 1312,2 1,1,1 13,2/5,112 1/3,2/5,112
RS 1,30,2 1224351 32,2,512 2,553 1,1,1 12,1312
R6 2,512,3 112,2/3,1 1,322 2,52,3 23,12 1,1,1

i 5 /
R1 1401 25,112,903 112203, 1/2,2/3,1 122R,1 112,2/3,1
R2 32,2,512. LI 32050 13/2,2 3/2,2,50 112,132
R3 1,3/2,2 V542,203 L1 172231 112,2/3,1 23,12
R4 1,322 17,203, 1 1322 151 203,1,2 2/3,1,2
RS 1,3/22 25,1 R 1,322 12,132 14,1 1,312,2
R6 1,322 23,12 V2,302 12,1312 W2,2/3,) L1

AiSunaills ]
RI 11,1 25,112,203 12,2131 2/5402.23|" 113,2/5 M2 112.2/3,1
R2 32,5548 1,11 2,5/2,3 gl 2)5/23 312,2,512
R3 1302, V3,215,112 L 1321512 12,93,1 205,112,213
R4 329 502 25 2243 245R,3 1kt 252,23 112,23,1
RS | \2s2¥ 13,265,112 1,322 322,52 1,101 3/2,2,512
R6 ; 1822 215,172,983 322500 1,3/2,2 25,1h,213 1,1,1

maefi 413 mansnSeuiovalsmuayliso sy veslesiaefdesumeuen R1)
Factor ] R11 l R12 ‘ R13 ‘ RI4 [ R15 ‘ R16 ] R17 ‘ R18
o 1
RI1 L1, 1,3/2,2 2/5,12,2/3 | 1/2,2/3,1 1,3/2,2 2/5,1/2,2/3 1/2,2/3,1 1/2,1,312
RI12 1/2,2/3,1 LL1 215,112,213 ) 2/5,1/12,2/3 1/2,2/3,1 | 2/5,142,2/3 { 2/5,1/2,2/3 1/2,2/3,1
R13 3/2,2,512 3/2,2,5/2 L1 213,12 1,3/2,2 1/2,2/3,1 2/3,1,2 1/2,1,3/2
R14 1,3/2,2 3/2,2,5/2 1/2,1,372 LL1 1,3/2,2 2/3,1,2 2/3,1,2 1,3/2,2
RI15 1/2,2/3,1 1,3/2,2 1/2,2/3,1 1/2,2/3,1 L1 172,2/3,1 1/2,2/3,1 2/3,1,2
R16 312,2,512 3/2,2,5/12 1,312,2 1/2,1,372 1,3/2,2 L1,1 1,322,2 1,3/2,2
R17 1,312,2 3/2,2,512 1/2,1,3/2 1/2,1,3/2 1,3/2,2 1/2,2/3,1 11,1 2/3,1,2
RI8 2/3,1,2 1,3/2,2 2/3,1,2 1/2,2/3,1 1/2,1,3/2 1/2,2/3,1 1/2,1,312 L1l
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A1319% 4.13 (9B)

Alderih 2

R11 L1,1 2,5/2,3 1/2,2/3,1 2/5,112,2/3 2,512,3 1/3,2/5,1/2 112,2/3,1 172,1,372
R12 1/3,2/5,1/2 L1 2/5,112,2/3 | 2/5,1/2,2/3 | 2/5,1/2,2/3 1/2,2/3,1 1/2,2/3,1 1/2,2/3,1
R13 1,3/2,2 312,2,512 L1L,1 1/2,2/3,1 1,3/2,2 2/5,1/2,2/3 | 2/5,1/2,2/3 1,372,2
R14 3/2,2,5/2 3/2,2,512 1,3/2,2 1,1,1 2,5/2,3 1/2,2/3,1 112,2/3,1 1,32,2
R15 1/3,2/5,1/2 | 322,512 1/2,2/3,1 1/3,2/5,12 11,1 2,5/2,3 2,5/2,3 2,5/2,3
R16 2,5/2,3 1,32,2 3/2,2,5/2 1,3/2,2 1/3,2/5,172 L1 2,5/2,3 3/2,2,512
R17 1,3/2,2 1,322 3/2,2,512 1,32,2 1/3,2/5,1/2 | 1/3,2/5,1/2 L1,1 1/2,1,312
RI18 2/3,1,2 1,3/2,2 1/2,2/3,1 1/2,2/3,1 1/3,2/5,1/2 | 2/5,1/2,2/3 2/3,1,2 1,11
iFuanai 3
R11 L1 2,5/23 3/2,2,5/2 1/2,1,372 3/2,2,5/% 1/3,2/5,1/2 | 2/5,1/2,2/3 1/2,1,32
R12 1/3,2/5,1/2 ist,1 2,502,3 V21302 v 2,523 2/50442,2/3 | 2/5,1/2,2/3 2,5/2,3
R13 215,112 20341 1/3,2/5,1/2 k1 V2,23, 1/2,2/3,1 2/5,112,213 2)’5,11"2,2;".3 2/5,112,2/3
R14 23,152 2{3,1,2 13122 1,1,1 25123 1/2,2/3,1 2,5/2,3 1,3/2,2
RI15 275172, 234=113725,1/2 1,3/2,2 1/3,2/5,172 14,1 13:245,1/2 | 'W3R/5,1/2 | 1/3,2/512
R16 2,52,3_A1 0552 L (32575 Spns 25,3 11,1 %5h,3 1,322
R17 3/2,2,5/2 312,252 322,512 13.2/5\1/2" 1 /2,523 5 L Ai32/5,1/2 11,1 2/5,1/2,2/3
R18 2/3,1,2 113;215,!/2 3/22,512 1/2,2/3,1 2523 43 2/341 32,252 1,1,1
iduamyits : :
RII 1,11 i 124y Nk, Esiream 2 | 251008 | 1302
RI12 203,1,2 1,051 lfl_,l,yz 11255372 12,1432 1/2,2/371 1£2,2(3,1 1,312,2
R13 F252/35 23,12, l._!,l_ 172,213,100 1/2,243,1 215112243 12,2/3,1 2/5,112,2/3
Rl4 1/2,243,1 203,12 1,3/2.2 isl, 1 * 12,8/ FnT2,2/3,1 1,8/22 1,3/2,2
R15 2/3%,2 213,152 133/22 243,1,2 1, L 1/2,2/3,1 122/3,1 1/2,1,32
R16 WA 1ame Ssde sk 1 132609 1 ke 14 {322 13122
R17 312,250 1,3/2,2 153/2,2 12,2131 173/2,2 112,2/34 1,11 1/2,2/3,1
R18 1/2,2/3,1 1/2,2/3,1 3/2,2,5/2 1/2,2/3,1 23,42 142,243,1 1,3/2,2 1,1,1
Fdvaadi 5
RII 11,1 1,3/2,2 153.2.2 12:213,1 1271,3/2 1/2,2/3,1 1/2,1,312 1/2,2/3,1
RI2 1/2,2/3,1 L1l 2/3,1,2 112,2/3,1 1,322 1,312,2 1/2,1,312 1,3/2,2
RI3 12231 | 12,130 L1 1322 | w213 | we2sy | wepny | 212
R14 1,3/2,2 1,3/2,2 1/2,2/3,1 L,1,1 1,3/2,2 1,312,2 3/2,2,5/2 1,3/2,2
RI15 2/3,1,2 1/2,2/3,1 2/3,1,2 1/2,2/3,1 LLl 215,112,273 | 2/5,1/2,2/3 1/2,2/3,1
R16 1,3/2,2 1/2,2/3,1 1,3/2,2 1/2,2/3,1 3/2,2,52 11,1 1,3/2,2 1/2,2/3,1
R17 2/3,1,2 2/3,1,2 1,3/2,2 2/5,112,2/3 32,2,51 1/2,2/3,1 11,1 1/2,1,312
R18 1,3/2,2 1/2,2/3,1 1/2,1,3/2 1/2,2/3,1 1,3/2,2 1,3/2,2 2/3,1,2 LIl
AiBumayi 6
RI1 LIL,1 312,2,512 1/2,1,372 1/2,2/3,1 1,312,2 1/2,2/3,1 122,1,3/12 | 2/5,112,2/3
Ri2 2/5,1/2,2/3 LL1 2/3,1,2 1/2,2/3,1 1,3/2,2 1,3/2,2 1/2,1,3/2 1/2,1,3/2
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R13 2/3,1,2 1/2,1,3/2 LL1 1,3/2,2 1/2,1,3/2 | 2/5,1/2,2/3 2/5, 12,213 | 2/5,12,2/3
R14 1,3/2,2 1,3/2,2 1/2,2/3,1 L1 2,512,3 2,5/2,3 2,5/2,3 1,312,2
RI15 1/2,2/3,1 1/2,2/3,1 2/3,1,2 1/3,2/5,172 11,1 1/3,2/5,12 | 1/3,2/5,1/2 | 1/3,2/5,1/2
R16 1,3/2,2 1/2,2/3,1 3/2,2,5/2 | 1/3,2/5,1/2 2,5/2,3 L1l 2,512,3 1/3,2/5,172
R17 2/3,1,2 2/3,1,2 3/2,2,5/2 1/3,2/5,112 2,5/2,3 1/3,2/5,112 11,1 1,32,2
RIS 3/2,2,512 2/3,1,2 3/2,2,512 1/2,2/3,1 2,512,3 2,5/2,3 1/2,2/3,1 111

L

n:i st ' ~ ar 1 Y
M15197 4.14 wansfFeUEUs 18 YOIRITEIN YURITITBERUATUAITAIVAURUN TN (R2)

Factor l R21 ‘ R22 l R23 ] R24 ‘ R25
didaai 1
R21 11,1 1,322 312,2,512 3/2,2,52 1,322
R22 120341 RS 2502 1,31, 1,372
R23 58112,213 25,1321 K Sut 12,281 112,273, 1
R24 215,112,213 7,284~ 132,20 1,1,1 12,23, 1
R25 1/2,2/3,1 1/2,213,1 1,32,2 1,3/2,2 11,1
diseyai 2 '
R21 1/11 132,22 322502 3/22,52 3/2,2,512
R22 2,201 11 13122 1302 12,132
R23 2/541/2,213 1#2,2/8,1 1,14 1142,243,1 2/5,1/2,2/3
R24 215,243 12,2050, 1,302, Ot 112,2/3, 1
R25 25,12213 203,12 32.5R 153/2,2 L1l
g 3 : 7
R21 11,1 o2 2/5,12,213 12,237 12,2/3,1
R22 K320 WE: 12,201 123031 12,213, 1
R23 302,558, 1,35/ i1t N52,3 2,52,3
R24 32,2 1,32,2 13,215,112 14 12,132
R25 1,3/22 322 1/3:2/5,172 913,1,2 11,1
A8y 4
' R21 1,1,1 1,32,2 32,2,512 1,312, 312,2,512
R22 12,213,1 11,1 312,2,512 3/2,2,502 1,322
R23 25,112,213 25,112,213 1,1,1 3/2,2,502 3/2,2,502
R24 12,2/3,1 2/5,1/2,2/3 215,1/2,2/3 11,1 1,322
R25 25,112,2/3 12,213,1 215,112,213 1/2,213,1 L1
AiFvned 5
R21 11,1 1/2,1,312 1,322 23,12 213,12
R22 23,12 L1 112,203,1 2/3,1,2 273,12
R23 12,2/3,1 1,312,2 11,1 1,322 12,132
R24 112,1,312 1/2,1,32 172,.2/3,1 11,1 1/2,2/3,1
R25 12,1,312 121,312 23,12 1,312,2 L1
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TN 6
R21 LL,1 1322 12,1,32 25,112,213 25,112,203
R22 112,213,1 11,1 13,215,112 1/3,2/5,112 1/3,2/5,172
R23 23,1, 2,52,3 11,1 2,512,3 2,523
R24 322,51 2,52,3 113,215,112 L,1,1 13,205,112 -
R25 32,2,51 2,523 113,215,112 2,52,3 L1
mefi 4.15 namsiioufouseguesdiFernauesdivdesdumstads (R3)
Factor ] R31 | R32 [ R33 | R34 ‘ R35 | R36
Aoy 1
R31 11,1 1,322 12,1,32 322 322,512 12.23,1
R32 1204 THID \ 2844/ 1,322 25,112,213 12,2/3,1
R33 2812 112,4,30 L4 3T ,3/2,2 205,112,213
R34 112,2/3,1 w2203 5, 12203 1) 2SiR2/3 25,112,213
R35 205,112,213 328,51 VRGN 2k 1, 23,12
R36 1,3/2,2 SBOR.2Y, 312,2, 5127 3252512 251,32 11,1
Aidvanail 2 :
R31 . 11582 AR,50 25123 o) 205,112,213
R32 et 11k S 122h] 15302p 112,201 215,112,213
R33 WSUBP MG A2 N 2513 355 113,215,172
R34 13,2354 172, %331 SR L A (7h 25,4323 13,205,172
R35 172,203 1,322 215, 112,973 3»’2,2_,5:2 i1 23,1,2
R36 322,502 3(22,5/2 92952, 3 2,573 112,132 1,1,1
AiFuangi 3 _
R31 1,1, 3120557 1/3,2(5;112 1 2,512,3 1/2,213,1 2/5,12,2/3
R32 2203 L1 1/3215,112 12332 215,112,213 113,205,112
R33 2,523 %500 L1 2,5/268 2,52,3 112,2/3,1
R34 113,205,112 21, 1/3,2/5,112 ot 2/5,12,2/3 13.2/5,112
R3S 1,32,2 312,2,512 4w i R 1)) 312,2,512 1,1,1 2,5/2,3
R36 312,2,502 2,52,3 1,302,2 2,512,3 1/3,2/5,172 L1
Aidameyii 4
R31 L1 312, 2, 512 112,23, 1 312,2,512 12,213,1 1/2,2/3,1
R32 205,112,213 11,1 205,112,213 1,312,2 2/5,112,2/3 13,215,112
R33 1,322 32,2, 512 L1 312,2,5/2 2,512,3 205,112,213
R34 25,112,213 12,213, 1 215,112,213 11,1 2/5,1/2,2/3 113,215,112
R35 1,302,2 32,2, 52 1/3,2/5,112 312,2,512 L1,1 312,2,52
R36 1,302,2 2,52,3 312,2, 512 2,52,3 25,112,213 1,1,1
A 5
R31 LL1 1,3/2,2 12.23,1 12,1,312 132/5,112 113,215,112
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R32 12,2131 L1, 213,12 112,132 2/5,1/2,2/3 13,215,112
R33 1,32,2 112,131 L1 12,1312 32,2,512 25,112,213
R34 2/3,1,2 23,12 213,12 L1,1 2/5,1/2,2/3 13,215,122
R35 2,52,3 312,2,52 205,112,213 312,2,512 L1, 12,23,1
R36 2,52,3 2,523 312,2,52 2,52,3 1,32,2 LL1
s 6

R31 L1,1 312,2,512 13,215,112 3/2,2,5/2 153,215,112 13,215,112
R32 2/5,1/2,2/3 L1l 13,215,112 2/5,1/2,2/3 2/5,112,2/3 13,215,112
R33 2,512,3 2,523 1,11 32,2,512 1,32,2 12,23,1
R34 25,112,213 3/2,2,512 25,442,203 L1 25,112,213 13,215,112
R35 2,512,3 327502 12,2/3,1 322502 1,1,1 112,2/3,1
R36 2,52,3 2,512,3 13/2,2 2,512,3 1,312, 1,1,1

o =

M19197 4.16 Wans S eUITBU N e IiFY M R STalEdeuR 1IN 1S ATNAN TAg AL (R4)

9

Factor ' Rl J R42 R43 | R44
Ai%umnaii 1
R41 IR 123203, 1 TR5T,3/2 R/3,1,2
R42 123252 Va4 L37 23,1,2
R43 314,32 12,203,1 191 18,2/3,1
R4 124, 33 VA ) 1,1,1
Aisasgii 2
R41 L) 120213, 1 IRLT5R 112,2/3,1
R42 1,812 11,1 312,2, 512 2/5,12,2/3
R43 2/5,12,213 25,12,2,3 1,1 2/5,112,2/3
R44 1,31, 2 3/l 312, 2,572 11,1
A 3
R41 1% 2,502, 3 302,50 1,3/2,2
R42 173,215, 112 11,1 153,215,112 2,502,3
R43 215, 12, 213 v 11,1 2,5,3
R44 12,23, 1 13,215,112 1/3,2/5,112 1, 1,1
disermef 4
R41 11,1 32,2, 512 312,2,502 1,32,2
R42 205,112,213 1,1, 23,1,2 1,31,2
R43 205,112,213 121,32 1,1,1 112,1,31
R44 112,213, 1 112,23, 1 2/3,1,2 11,1
diFaaned 5
R41 1, 1,1 112,1,302 112,203, 1 2/5,112,213
R42 2/3,1,2 1, 1,1 112,273, 1 213,1,2
R43 1,30,2 1,302,2 1, 1,1 23,1,2
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R44 I 3/2,2,52 [ 1/2,1,3/2 1/2,1,32 1,11

3 o ]

HIFgIFIYT 6
R41 L, Ll 1,322 1/2,2/3,1 1/2,2/3,1
R42 1/2,2/3,1 1, 1,1 2/5,1/2,2/3 2/5,1/2,2/3
R43 1,3/2,2 3/2,2,5/2 1, 1,1 1/2,2/3, 1
R44 1,3/2,2 3/2,2,512 1,3/2,2 1, 1,1

$ 1 { a 1 LY a
M13197 4.17 namsalouifieuseguesdiFermavesetedesmumsnan (RS)

Factor ‘ R51 R52 | R53 l R54

R51 Pl 12,2/3,1 1/2%,3/2 2/3,1,2
R52 1,322 WAL 7 1,322 1/2,1,312
R53 2/3,1,2 122830~ 1,1,1 1/2,213,1

RS54 12,182 = 2312 1,3/2,2 1,1,1

R51 Lii 21552, 3(3" tan2 205,112,213
R52 £ R ; v '@ I, Pk 2,512,3
R53 1/2,2/33 1332053112 W 2(5,112,2/3

R54 : 3/2.2,502 A2, 3252 4 ). 1,1,1

Vel <
HlYEITN 3

RSI L1 \ TR 215, 12243 ' 1,32,2

RS2 75023 : M1 A V2B 2,513
R53 ITIIR. 2\ 2600223 )& 14,1 2,513
R54 12,2/3,1 ) Nizr51/2 13,215,112 11,1
G 4 :
RS1 Wiy | SThont 28,1,2 " 1,322
RS2 | %2 ¢ 111 Y _Apg 32,2502
R53 12,1.3P 112,2/3,1 L1 1,322
R54 12,2/3,1 WSEISS 12,2/3,1 11,1
A% 5
RS1 LLI 215,112,213 215,112,213 12,2031
R52 322,512 LL1 322,512 1322
RS3 32,51 215,112,213 LL1 215,112,213
RS54 1,322 172,2/3,1 312,2,502 1,1,1
A 6
R51 Li1 113,215,112 25,112,213 13,2/5,112
R52 2,512,3 1,1,1 2,512,3 2,512,3
RS3 322,52 173,215,112 1,1,1 12,2131

R54 2,52,3 1/3,2/5,112 1,3/2,2 L1l
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Fngvesdadegosaiusimingauuazmsiu (R6)

Factor R61 ' R62 R63
ool <
A1 1
R61 L1 1,3/2,2 1/2,1,312
R62 1/2,2/3,1 Li,1 1,3/2,2
R63 2/3,1,2 1/2,2/3,1 L1,1
sy 2
R61 L1 1/2,2/3,1 2/5,112,2/3
R62 1,32,2 L1,1 2/5,112,2/3
R63 3/2,2,5/2 312,2,512 11,1
v =
A9 3
R61 1154 342,2,5/2 1,3/2,2
R62 2/5,1/2,213 L1,1 1,3/2,2
R63 1+2,2/351 1/2,2/371 L1,1
¥l < :
1HYIHIYN 4
R61 iy 151 1,3/2,2 1,312,2
R62 112,234 LBl 3/2,2,5/2
R63 12;2/8,1 251122/3 i,1,1
vl P
AT 5
R6l L 3P25P 122/3,1
R62 215,1/2,243 L, Isi 2/5,112,2/3
R63 1,3/2,2 312,25/2 L1,1
P = |
AFUIFIUN 6
R61 11,1 1,3/2,2 2/5,1/2,2/3
R62 1/2,2/3(1 A1 215,112,213
R63 329,50 392,512 1,1,1
0 e By ol i 3 & 2 S Y
AU 2 maunasidealsUTownElil gy esmdatham 6 v laslyauns

=

1 (4.1) Fee0813dAINIS AU VOIS SuMORTTON YD R1 1HTDAY R2 (115197 4.12)

A1 Fuzzy number YSRFamgy® 1 09 6  Av (2/5,1/2,2/3), (2/5,1/2213), (1/3,2/5,1/2),

(1/3,2/5,1/2),

(2/5,1/2,2/3),

' b4 i
AiFeaengyvianua Taoaun1s (4.1)

5 _ ox ~ = N1/k
iy = (1 @ Gy & .o @ )Y/

(2/5,1/2,2/3)

AIHUA

d‘ = U
'lmafJ‘UﬂQNﬁﬂ'lillEﬂULﬂﬂ‘Ui'lEJﬂ‘UEN

4.1

d' ~ A 1 g LY 9 o = . o - sld‘
Y13 aijk F19 ﬂ'lu']‘ﬁuﬂﬂ’JW&J’cﬂﬂﬂJ‘UENﬂ']illEEJUmEl‘iJLLﬂ'J L uagvian J YolygIrey

4 1
NIRNATIUIU 6. U
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Taef R1f8 1029 1 uag R2 e ngnd 2 928
=(2/5 X 2/5 X 1/3 X 1/3 X 2/5 X 2/5)" , (1/2 % 1/2 X 2/5 X 2/5 x 1/2 x 1/2)"

(2/3 X 2/3 X 1/2 X 1/2 X 2/3 x 2/3)"®
=(0.3764, 0.464, 0.606)

[ %’; ° 1 A:i ' %’ Qs g (3 { S $
HURAMUINMIANRRsYoIRNhnind Ay Ve iTormgynanuaind1auuga

9/ Y a {
eaumun laeldlusunsy MATLAB uaaslumsied 4.19 - 4.25

dgj I dl ¥ o QJ k24 4‘ =% I 3}, I ¥ o 8/ 5 ¥ b4
wnansiiluenarsanulidmdunsldamuienisdnvininu Weuaalihlulduseledsmunism

lnsdlagvsdu Snviviudlvidawdasiion uagdesdedadadvesenarsnnasandniniluly
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Ma9A 4.23 AundemsFeuivuseguesdivimngyvesisvdesdiumsniuguiagiv R4

Factor R41 R42 R43 R44

R4l (1.000, 1.000, 1.000) (0.849, 1.222, 1.680) (0.866, 1.235, 1.692) (0.637,0.891, 1.322)
R42 (0.595,0.818, 1.178) (1.000, 1.000, 1.000) (0.637, 0.858, 1.222) (0.722, 0.989, 1.484)
R43 (0.591, 0.809, 1.155) (0.818, 1.165, 1.570) (1.000, 1.000, 1.000) (0.637, 0.907, 1.348)
R44 (0.757, 1.122, 1.570) (0.674, 1.011, 1.384) (0.742, 1.103, 1.5700 (1.000, 1.000, 1.000)

d' 1 = ~ t sld' @ 1 b a
AN 4.24 ﬂ'lmﬁEJﬂ'l‘5LTEEJUL‘VIﬂUiWUﬂ%ﬂd@L‘Kﬂ’J%Wﬂﬁl@\iﬂ‘ﬂ%EJEJ‘EJEJﬂ']uﬂ'IENﬂﬁ (R5)

Factor R51 R52 R53 R54

R51 (1.000, 1.000, 1.000) (0.527,0.757, 1.101) | (0.595, 0.818, 1.178)

R52 (1.442, 1.957, 2.% . 2.466) | (1.348,1.899,2.423)

R53 (0.909, 1.32 ) Q\W\Q\\\ﬁjﬂﬂ 4&0}0 1.M (0.656, 0.864, 1.178)

~ SN S
R54 | (0.849,4 ,1.639)--..%__,;@,\\0.%%? gg@g,/_x-m 1523, \(1.000, 1.000, 1.000)

— N7, [\ S P—D~
o , =— %) Nl (f 5. -
TN 4.25 unRaeMsLsePmuLs 1o WBUBYATNTAATIAGABIBLNITNU(RG)
Factor 7 3 ] A B ~ ‘
/ \ | .
R61 -000 . \ / (B820, 1.2 Mo s \(0.585,10.849, 1.178)
R62 ~{0.521,0

= B8] A / £ T D ?ﬁﬁ,&a 1.198)
R63 Qﬁ%’% A ), 19 ] 061.064] 1.000)
- w(%) MHL”I T1-T1 IUW (A?i) E

/

=

a '%}Qﬂ‘: @'s rasindo s Conksionc %?{ﬁﬂff@d 3 4.2)
' o~

7 \ o&&

< [P

&2‘, o 42)
S ¥ . N\Va

. > 2AL3
Wes CI = %“ﬁ Ta a:%'{élﬁjé i az CR Aotiound 0.1 9eve

1 9 = =1 = 4 T
dems IanufamuvesdiFsrngiinninaaunea (Consistency)

] ] g' i ]
HIINAUIUAINNUTDAARD (Consistency Ratio: CR) NUAUTAIRIATI 1N 4.26
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M99 4.26 1AW ABAARDS (Consistency Ratio: CR)

Tadonamuies Amax cl - RI CR
fladendn 6.2820 0.0564 1.25 0.0451
Jaduameuen (R1) 8.4816 0.0688 1.42 0.0485
MIAIUAUAUNN (R2) 5.1822 0.0456 111 0.0411
M3 (R3) 6.2966 0.0593 1.25 0.0474
ASAILAVINGAU (R4) 4.1383 0.0461 0.89 0.0518
ATHERA (RS) 4.1057 0.0352 0.89 0.0396
TIATIngALLAZNITIRY (R6) 3.0890 0.0445 0.52 0.0856

(4.3)

n m
Z Z M’ i| = (1/51.753, 1/39.387, 1/29.578)

=(0.0193, 0.0254, 0.0338)

m
Z M;l = (1.000, 1.000, 1.000)+(0.376, 0.464, 0.606)+...+(0.458, 0.602, 0.891)

=(3.176, 3.851, 5.066)
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o o ' m . m . m - m .
TUAIHOUATINUAINITOATUIUN A z Méz,z My, Z M, Z My ung
j=1 j=1 j=1 j=1
m i 9 o dy
ZHM;G 1Al

m . m i
M), = (6401,8693,11048), Y M)y = (3992,5.149,7.039)
Jj=1 j=1

m , m .
Z M,, = (4.950,6.551, 8.557), Z M,s = (5.833,7.931, 10.082)
j=1 j=1

ATATUIN LA TS

\\\|

(4.4)

q‘ 1 - o ar <
A1519N 4.27 AMW51IR05Y9 U990 1NIF S

Taseanuides ! m u
Sr1 0.0614 0.0978 0.1713
Sr2 0.1276 0.2290 0.3874
SR3 0.0771 0.1307 0.2378
SR4 0.0956 0.1663 0.2893
SRs 0.1143 0.2040 0.3447
Sré 0.1010 0.1831 0.3370
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3 1
VINUUMNUIUNIAT Degree of Possibility U993 Convex Fuzzy Number Feeusaiuiald

AUNTH (4.5)

1 my = mg
V(Mg = Mg) = 159“ lp = uy (4.5)
otherwise

(ma-uaq)—-(mp—lg)

A29819 MSATUIUN V (Spy = Spo) 10NN 4.5 vzwiu 1dan
ASAN 117U 1 e mg, (0.0978) dounnnim3emiiny mg,(0.2200) #slails

AT 2 MAU 0 W Ip, (0.1276) ABRNANTINZBINIAY g, (0.1713) &e'laily

TUTITOLNITIRALLT

, e,

SRRl e

aa A1 - 5 o
nsaid 3 1o lutlunansain

V(Sp1 = Sg2)

-

A'NA

Yy

_‘0.9.4.% ¢ 1
o AN o AL

SOFIUIN

0.1143 - 0.1713

V(Sg1 = Sgs) = =0.3492

(0.0978-0.1713) - (0.2040-0.1143)

V(Ser = S ) 0.1010 - 0.1713
R1 = 9ReJ = = 0.4517
(0.0978-0.1713) - (0.1831-0.1010)

V(Sga = Sg1) =0.2290 >0.0978 = 1
V(Sgz = Spa) =0.2290 >0.1663 = 1



V(Sgz = Sgs) =0.2290 = 0.2040 =1
V(Sgz = Sre) = 0.2290 =0.1831 =1
V(Sgs = Sg1) =0.1307 2 0.0978 =1

0.1276 - 0.237

V(Sox > Sur) = ~0.5285
(Srs = Sgz) (0.1307-0.2378) - (0.2290-0.1276)

0.0956 - 0.2378

V(S > So.) = = 0.7998
(Sks r4) (0.1307-0.2378) - (0.1663-0.0956)

V(Sgrz = Sgs) =~

C-f~

=4 ﬁ;l 2 ()" :*k\"nmuu-nmmm

AI

V(Sgs = Sg1) =0.2040 = 0.0978 =1

V(S > g ) - 0.1276 -0.3447
5 = JOR2) = = 0.8967
R (0.2040-0.3447) - (0.2290-0.1276)

V(Sgs = Sg3) = 0.2040 = 0.1307=1
V(Sgs = Sgre) = 0.2040 =0.1663=1
V(Sgs = Sge) = 0.2040 = 0.1831=1
V (Sgg = Sr1) =0.1831 2 0.0978 = 1

97



i V(S >SS ) " 0.1276 - 0.3370
R6 = 9R2) = =0.8202
(0.1831-0.3370) - (0.2290 -0.1276)

V(Sre = Spa) =0.1831 > 0.1663 = 1

V(S . ) 0.1143 - 0.3370
R6 = °R5) = =0.9142
6 5 (0.1831-0.3370) - (0.2040 -0.1143)

[ J o’
ﬁ'lﬂ'luﬂﬂ'c:fﬂﬂl@ﬂlmﬁgﬂi]‘ﬂﬂ
d(Sgr1) = minV(Sg; = Sgz, Sr3, Srar Sks, Sre) . '
= min (0.2499, 0.7411, 0.5249, 0.3492, 0.4517) = 0.2499 (Fusriirfesiiga)
d(Sg2) = minV(Sgz = Sr1, SpaSwt Sk, SRS)
=min(1,1,1, 1, 1)—1(m‘:ﬂwmmauu 1 TRy iiqe)
d(Sgr3) = minV(Spd 2"Sr1, SkarSrarSas,\Ske) : ,
= min (#,0/5283;0:7997, 0:6278:0. 7234y =<(0:5783 ¢ ifadiiqe)
d(Sra) = mipW(Srs = SR1.Sr2SR3/S5) Ske) -
= fif (1, 0.7206515 08228 [0/9181 = 07306l Hurisderiga)
d(Srs) = MInV(SY = Srl Sgi SralSHaiSe) .
a1, 080671, 1050896 7:05hue Wlo s )
d(Sre) 7 MV (Srer=-SrasSaoudes/Spat Sis) -
2 min (1,0.82621,40.9T4%) <0:8202 3/ e Haeiige

\ %r -7 ar
amiinaanifsosela

(0 249901, 055283, 6:7206,,0:8967,\0. 8202)"
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gy

R2 R3 R4 R5 R6
R2 1.000,1.000,1.000 0.818,1.165,1.570 1.020,1.543,2.054 1.238,1.630,2.054 0.674,1.201,1.714
R3 0.637,0.858,1.222 | 1.000,1.000,1.000 0.428,0.553,0.794 0.482,0.635,0.935 0.492,0.661,1.029
R4 0.487,0.648,0.981 1.260,1.810,2.335 1.000,1.000,1.000 0.460,0.607,0.607 0.458,0.689,1.020
RS 0.405,0.511,0.693 1.070,1.574,2.076 1.091,1.648,2.174 | 1.000,1.000,1.000 0.918,1.334,1.763
R6 0.584,0.833,1.484 0.972,1.513,2.032 0.981,1.452,2,182 0.567,0.750,0.750 1.000,1.000,1.000
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R3 10.935 ;4 ;2,0.661,1.029
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Factor RI R2 R4 RS R6
R1 1.000,1.000,1.000 0.376,0.464, 0.606 0.434,0.556, 0.778 0.421,0.536,0.742 0.458,0.602,0.891
R2 1.651,2.154,2.657 1.000,1.000,1.000 1.020,1.543,2.054 1.238,1.630,2.054 0.674,1.201,1.714
R4 1.285,1.798,2.305 0.487,0.648,0.981 1.000,1.000,1.000 0.460,0.607,0.607 0.458,0.689,1.020
RS 1.348,1.866,2.376 0.405,0.511,0.693 1.091,1.648,2.174 1.000,1.000,1.000 0.918,1.334,1.763
R6 1.122,1.662,2.182 0.584,0.833,1.484 0.981,1.452,0.182 0.567,0.750,0.750 1.000,1.000,1.000
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RS 34871.866,2.3 ’1&@1 %“f 03477 07 1700,1.0 18,1.334,1.763
R6 \ 1@.182 {_glsga . 72,1519, 0.750,0:250 4| £1.000,1.000,1.000
Y}{
Vgl =Y ors o
ﬂ"li'|\11’1442 ﬂ'lu'l Iﬁﬂp endence g f]\'iﬂ'l?ﬂ? 4)
SR o r\\,Q wun

fladunisuen (R1)
MIAIVAUAUAM (R2)
A15IAEe (R3)

AIHAA (RS)

FIWAENTEU (R6)

Q&‘




104

3 ] %’ @ a
A19197 4.43 Animin Inner Dependence Weights Y84015HAR (RS)

ady Rl R2 R3 R4 R6
RI 1.000,1.000,1.000 | 0.376,0.464,0.606 | 0.487,0.693,1.049 | 0.434,0.556,0.778 | 0.458,0.602,0.891
R2 1.651,2.154,2.657 | 1.000,1.000,1.000 | 0.818,1.165,1.570 1.020,1.543,2.054 | 0.674,1.201,1.714
R3 0.953,1.442,2.054 | 0.637,0.858,1.222 | 1.000,1.000,1.000 | 0.428,0.553,0.794 | 0.492,0.661,1.029
R4 1.285,1.798,2.305 | 0.487,0.648,0.981 1.260,1.810,2.335 | 1.000,1.000,1.000 0.458,0.689,1.020
R6 1.122,1.662,2.182 | 0.584,0.833,1.484 | 0.972,1.5132.032 | 0.981,1.452,2.182 1.000,1.000,1.000

y ! g L4 @
M3199 4.44 Aniimin Inner Dependence Weights ¥841998n18u0n (R5)

taseaandes Anfwnin
Javun1euen (R1) 0.0720
NITAIVANAUNIN (R2) 0.2661
M3IAes (R3) 06603
mMInIguIngaLR) 0.2488
5INUALMIRY (R6) 0.2528

5197458 fdin ined Degehdelice Weights vp8a 1A 1iasats A (R6)

oty Ri R2 R3 R4 RS
R1 1.000:1.000,1:660 - -0:376,0.469,0:606 |- (0/487,0,693,1.045-{ 0:434:0.5560.778 | | 0:421,0.536,0.742
R2 1.651,2. 15426571\ [1000,1.000;1:080- 0818311651576 /| 107051 543,2.054. |/ 1,238,1.630,2.054
R3 0933, 144272.054 | /0i637,0.858,1,322 -1 11.600,1,000,1.000", | 07428,01553,0.794 | 0.482,0.635,0.935
R4 1.285,1.798,22305 | .0.487,0.648:0:981 1.260,1:810,2.335 "|/:1,600,1.000,1.0600 /| /' 0.460,0.607,0.607
RS N3484866,2.376__| ) 0.405,0:5 1120693 1.070,£5745.076 1:091,1.648:2.174 /| 1.000,1.000,1.000
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51971 4.46 A1tiMIndhner Depehidence Welghts YT T upaouBRA)

Tasun Tl aftimin
iassnieusn (R1) 0.0432
NIAIUAUNUNIN (R2) 0.3134
MIIAT (R3) 0.1512
MIALANTAAL (R4) 0.2264
MIHAN (RS) 0.2658
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Factor R1 R2 R3 R4 RS R6
R1 1.000 0.0562 0.0414 0.0684 0.0720 0.0432
R2 0.2575 1.000 0.3111 0.2917 0.2661 03134
R3 0.1207 0.1415 1.000 0.1666 0.1603 0.1512
R4 0.1749 0.2348 0.1670 1.000 0.2488 0.2264
RS 0.2328 0.3057 0.2532 0.2479 1.000 0.2658
R6 0.2141 0.2618 0.2273 0.2255 0.2528 1.000

o a i ) T ar i : =] v 3 @
AUN 6 AUIUN AT W AITTET Depernidenee,_'Weights Fauduaniminvesnny

t:. o Qr 1 ar 1 . td‘
iresvastlatovian aufaafiuon 1ﬂﬁﬂ8ﬂliﬂmﬂvm Inner Dependence Weights 31110113199

« ¥ o w o | / = a ey
4.40 AeanimvipdpdiloTsuan (Cocal Weights/AINeT 130447 A1 MaNNaumMsh (4.4)

[anner Dependence] X [WLocaI] o [anter dependence]

Wg

\ g o . .
AYHUA T I Thiel Deperdence Weights vt 16

F 12000 0.0562
02575 1000
011207 % (01415
0.1749 0.2348
0.2328 5 03057

L02141 20.2618

0.0414

0.8111
1,000

(1670
02532

02273

0.0684
02917

0:2479
0:2255

0.1666,
1.000

010720

;26611
0.1603

0.2483
1.000

0:2528

0.04824

03134.).
0.1512

0.2264
102658

1.000/-

402372

-0.05934

0.1253

0.1769
0.2127

50,1946~

r0.0566-

0.2294
0.1290

0.1774
0.2124

~0:1952-

4.4)

a ' @ a o, = v o
DI 3eNL T IaAn iR eter Depelidenas Weightsvosafavudan iy ladade

= v p = e = sl 9 o s
ﬂ'ﬂiﬂﬁﬂ\']‘ﬂ’iﬂﬂ’lﬁﬂ?ﬁﬂuﬂﬂlﬂﬁ*liiﬂ?Tuﬁ’]ﬂfgiﬁﬂﬂﬁﬂ ﬂﬂL‘ﬂ‘Uﬁ@ﬂﬂS 22°94 spsasuiiuileds

- 9 =3 e o g/ s oy 3 o - = =
ANTUIAUIATUNTITHAR ﬂﬂlﬂu'ﬁaﬂﬁg 2421 ﬁﬂﬂﬂﬂq']lllﬁﬁﬁﬂﬁluﬁﬁlﬂFl'lﬂf}ﬂuua%ﬂ’lﬂﬂu ﬂﬂl'l]u

i | - 5 @ a o o o
Sovnz 19.51 uasilosdige {iTadnmassdausedtiaem®n andludosas 5.66 amddy

gauaasluasieh 4.48

! 1 %I Qs . [ Qs
M319N 4.48 Animiin Inter Dependence Weights vostatonian

Tasenaude Animdn
Jatuneusn (R1) 0.0566
MIAIUANAMUAIN (R2) 0.2294
MITAde (R3) 0.1290
MINLANIAGAL (R4) 0.1774
ASHAR (RS) 0.2124
FIAIAYALLAZMIRY (R6) 0.1952
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anudssiodondn Inter Dependence Weights moaidyaTosudeo Local Weights | Global Weights
uTeennTy (R, 0.1139 0.0064
f1siifad (Ri2) \ 0.1018 0.0058
NoWIaEss ua(R13) 03019 0.0058
Tz nd(Rid 0.1508 0.0092
edunmouen (R1) 0.0566 = 3 ;
FypamnouRs) e 0,0885 0.0052
nqhing (R16) 0.1678 0.0095
1549 (R17) 0.1384 0.0078
ifaBgno (R18) 0.1279 0.0072
MANITIUIANTHAT TIR2T) 02287 0.0525
- MR I60.(R22) 0,1895 0.0435
0:2294 fINaeaRyR2I) 0.2136 0.0491
s WA aile (28 0.1654 0.0379
A5 onAgHRmUR25) 0.2025 0.0465
MrUANTITRIN 0.1663 0.0215
T1UU(RIT) 0.0392 0.0051
M3 SAI(R3) FoRInmIvaee (R33) 0.2453 0.0316
Ve MIAIRY (34) 0.0168 0.0022
WUTTOUT (R35) 0.2245 0.0291
IAQAU(R36) 0.308 0.0397
AsZUIUMISATe (R41) 0.2691 0.0477
MsnIguingdu (R4) TuAIAIAGa (R42) 0.2275 0.0404
oATe msdantsdoya (R43) 0.2408 0.0427
TaseerFeafims (R44) 0.2526 0.0448
MAIMIKaa (R51) . 0.0939 0.0199
AIHARN (RS) AuUAMHAARAY (R52) 05077 |  o0.1078
02124 Innuansa (R53) 0.1883 0.0412
ATLUIUNTIHAN (R54) 0.2101 0.0446
IINTIngALIATMIRY TIATIngAY (R61) 0.3681 0.0719
(R6) 0.1952 MsRY (R62) 0.2664 0.0521
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4.2.2 mifamendnnaiaeeimamaiinds Technique for Order Preference by Similarity

and Ideal Solution (TOPSIS)
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5197 4.51 wamsdszluatsanudsaazaanuiosuesiunaiewes A, Buas C

FANa 1087 A dnnwareees B Frawaeiees C
fady sZAU , sThl , IZAU ,
. AnzuuY . AATLIY P Anziuu
AMLETE ANUED AT

R11 M 0.5 M 0.5 M 0.5
RI2 M 0.5 M 0.5 M 0.5
RI3 VH 1 L 0.25 M 0.5
R14 H 0.75 L 025 M 0.5
RIS 0.25 L 0.25 H 0.75
RI16 G 025 5 0.25 L 0.25
R17 VL 0 VL 0 M 0.5
RIS L 0.75 L 0.25 H 0.75
R21 Vi 0 VG 0 " 0.25
R22 M 05 I} 055 M 0.5
R23 L 1 045 VL 0 M 0.5
R24 L p4 Jaddls 2 M 0.5 L 0.25
R25 M oy < #0.25 M 0.5
R31 vL 0 M 0l L 0.25
R32 L 0257 L 025 L 0.25
R33 VL 0 1)) 7025 L 0.25
R34 L 0.25 M ds M 0.5
R41 M Bs Vi 0 Yy 0.25
R42 L 025 VL 0 i 0
R43 B 0.25 L 0.25 L 0.25
R44 B 0.75 ¢ M 0.5 M 0.5
R45 L 025 M 05 M 0.5
R46 L 0.25 L 0.25 L 0.25
RS1 L 0.25 M 0.5 M 0.5
RS2 L 0.25 L 0.25 L 0.25
R53 L 0.25 L 0.25 L 0.25
RS54 L 0.25 VL 0 L 0.25
R61 H 0.75 L 0.25 M 0.5
R62 M 0.5 VL 0 L 0.25
R63 H 0.75 L 0.25 M 0.5
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FAVA 2 MUIVMIASUUUTIAUAY (Normalization Value) AITNNTH (4.5)

x.-
Tij = ) 4.5)

m 2
i=1%ij

A A 1 a o - @ 4
14y9 xij fio AWansUszluYteaMUT VoS WNA 181095 A B 1taz C

Y t o Y 4
AIDENMIATUIN Ty, VBSTWWAIEEDT A 92l

TR11 =

(0.5)%+(0.5)%+ +(0

' 0.25)
+(0.5)2+(0.25)%
=V

=

VR11 = WR11 XTR11

0.0064 X 0.5774

0.0037

o @ o LY 4 {
TUrURUABINUMIFIUIBUBY Vpyp - Vrez YDITNNA0T A, B uaz C wan la

danaaalums1en 4.46
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'cnmm 4 ﬂ"l'iﬂm’lL‘INU'Jﬂ (Positive Ideal Solution: A”) HAZIFIAY (Negative Ideal

Solutlon A) Iﬂﬂﬂ']'iﬂi]']im'lﬂ"m'lﬂ'i«!ﬂﬂ”uuul“]N‘]J'Jﬂﬁ'liJﬁﬁJﬂ'liVl 4.7) uag 4.8)
At = {(maxilj €)), (minivijlj E]’),i =12, ...,m} = {vi, vy, ..., v} @7
AT = {(maxilj € .])I (minivij I] € ],)l [ = 1:2: ;m} = {17]__-, vé_l very vT_l-} 4.8)

4 v @ o a ' 1 @ d
e T fio nquuenAninmaiiFaun (Set of Benefit Criteria) Uag I A0 NUVDINANINNI

1981 (Set of Cost Criteria)

4 -
e v, vs, .., vt Aem vy, Vg

A
We vi,v3, ..,

c"a"c .
T (1018 GF
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o/

@1dui 5 Mudnszezv1wesnzuUUEIN (Separation Positive Ideal Solution: S;7) e
TTULHVBIALLUUUITIINFIAY (Separation Negative Ideal Solution: S ) 1INAUATH (4.9)

uog (4.10)

= \/27=l(vl] - vj+)2 ’ I' = 1:2; e, m (4.9)

;= \/Z_‘?:l(vlj - vj—)z ’ [= 1:21 ., m (4.10)

Y T o a ar o
ABDYNNITATUIUASUUULFIUIN (S:-) VYDIFYUNAWIDT A

1IN9BYaA13197 4.46 1 vij;mz v ypsdwnesiaad A 1218
Vij YOIFWHAUID0T A : 0037), R12(0 0033), R13(0°005 ). . R63(0.0572)
4
CARTREVER TGP ( \4&%&0 3 (0.0191)
J )
;,/.E--
wnua lueunisngd.o)asl ) T -
e —
90037 — 0.0087)°% (20032 Q 001 33-2 g%);z 0.0024)% +
_ — 010015 (o ) :.;;}. 0%+, (090022 0.0 0—0)*+
(0.0290 rlﬁ"ﬁ; ‘.-,-.un ) %0 - 0)* +
S = || (020295 b "r.wﬁn (B0760 10)7 < @-’03 - 0)? +
0.0275 ﬂ‘{\’ﬂﬁ’) (0. {)Zﬁ_g 0 25'3)2 +
(O@Q 0:0231) It 0)°
0576 0.069 1) =
P
=0.096 S @
2 ®
(g

ar o
VOITWNATULIDBT

AI98719M TATHIUALUULTILIN T A 100093

1 v - @ 4
Indoyanms1edl 4.46 M1 v; uas v vesdwwauees A w14

vi; vesFwwaeens A: R11(0.0037), R12(0.0033), R13(0.0051), . . . R63(0.0572)

U7 U9 RNAI8I083 A RI 1(0.0037), R12(0.0033), Ri3(0.0051), ...R63(0.0572)

g
unuam luaunish 4.10) 32'ld
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(0.0037 — 0.0037)2 + (0.0033 — 0.0033)% + (0.0051 — 0.0051)2 + (0.0072 — 0.0072)? +
(0.0015 — 0.0045)2 + (0.0055 — 0.0055)2 + (0 — 0.0078)2 + (0.0022 — 0.0065)2 +

(0 — 0.0525)2 + (0.0290 — 0.0290)2 + (0.0220 — 0.0439)2+(0.0155 — 0.0309)2 +

(0.0310 — 0.0310)2 + (0 — 0.0192)2 + (0.0129 — 0.0129)2 + (0 — 0.0223)2+(0.007 — 0.0015)2
+(0.0260 — 0.0260)2 + (0.0397 — 0.0397)2 + (0.0275 — 0.0275)2 + (0.0235 — 0.0269)2 +
(0.0142 — 0.0285)2 + (0.0259 — 0.0259)2 + (0.0066 — 0.0133)2 + (0.0622 — 0.0622)?

(0.0231 — 0.0231)2 + (0.0315 — 0.0315)2 + (0.0576 — 0.0576)2 + (0.0465 — 0.0465)2 +
\(0.0572 — 0.0572)?

=0.0697

o ar o 1 = — o 4
“lu‘nmmsﬁmnummmmu’;ms:ﬂ:mwmﬂzu.uum‘u:m (Si ) UDIFUWAULIDDT

ot I'd
FNWaTuDBI
FRNA0LD /
FHNA LIS

FHUNA DB

oy
MT(SEHA S

0.0697
"~ (0.0965+0.0697)

=0.4194

o e I3 Qs J as
‘Iu“ﬂ']u@\‘lL?\U'Jﬂuﬂ'liﬂ'lu'lfu'ﬁ'lﬂ'ﬂilﬁ@ﬂﬂﬁlﬂQﬂlﬂ\icﬁWWﬁ']ﬂLﬂﬂi B( C,}) HAZYNNAY

4 + t A [V v P
1995 C( CiC) mmifm1L51mmB’Jﬂuﬂmﬁﬂﬂumi%‘m 4.54
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Frwareioes c;t Ranking
Fnwaeiens A 0.4194 2
dnwaneiees B 0.7485 1
Fnnaeless C 0.7485 1

{ =] ' @ o w o 4 v W
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11.1 unzoviolleag ﬂmﬂmasas 9.8 ﬁ')u(lwiy'ﬂuﬂﬂﬂzLUﬂuﬂlﬂﬁﬁJﬁﬂﬂuﬁiﬂﬂQW 500 a1UUIN

e

1 = =1 Ao e, r_g = o
Ju'ly Al udodagnes. 07 o Tnslfmdsinedy soohuay ldWadliidooas 702 uag
v H a = - [~ o
unasivvesingAunTellsfinagse, 75% Aadhdeua 53 3Mabeyauuuasunuiiumn
[ T LY =i 1 et P s o 5
anquiatsanudeslulegmlirediaasdinsaewiodsz noy (Factor Analysis) #1158
° W 1 = c.r ar w
suundedeutssenily 6 Jadendanuas 30 Jadvdes Usznoudae
=t 9 & Yy o v o s % .
5.1.1.1 AMNEeAUTI98A19U0N LALN ANNEEIATHY lU18A1A5 ] (Policies Risk)
ANMUTBAIUNTIIBY (Politics Risk) ANHEINBATURDATISNIIA (Natural Disasters Risk)
4 & - 2
anuaeIa1u Insaad19fiug1u (nfrastructure Risk) AUITEA T UIAGON (Environment
Risk) AMUIAGIAIUARAUIG (Legal Risk) AMTBIAILUTINY (Labor Disputes Risk) Lag
ﬂ’J’]iJL?TENﬁI'IuLﬂ‘SHjﬁ% (Economic Risk)
5.1.12 ANUASIAIUAITAILANGUAT TAUA ANNITEIRIUIATTIUgRATNATTY

(Industrial Standards Risk) A210ta0eA1UMATUTaE (Technology Risk) ATNIHEIAIUANY
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Yaeasy (Safety Risk) anmiiesdiunisl¥aiusiuile (Collaborative Risk) HazA e
AUNITITBAZHAL (R&D Risk)

5.1.1.3 anudesdumssads Tqun anudsedusmuanar (On-time Risk) A1y
(HO9RUF1UIY (Quantity Risk) ﬂmm?:(thﬁmﬂmmwmﬁﬂda (Delivery Quality Risk) liag
AEIATUN1TFINSY (Return Risk)

5.1.1.4 Awidssdiumssanisagan 18un anufesdaussaus (Performance
Risk) AT 0ed U SAQAY (Material Risk) AMUIAIIRIUASEUIUAS$ATD (Purchase Process
Risk) A1H9f1uEuR1AAAY (Inventory Risk) Amiesd1un13san1s9oya (nformation
Risk)) sazaduidosd 1 1asaerd 190 snIs-(@rsanization Risk)

5.1.1.5 anudegfintdian laus mm%mﬁmﬁ’aﬁeﬂﬁmﬁﬂ (Productivity Risk)
annsaduganafliadael @odi | QUalie~ R A nRIsd T annuanse
(Capability Risk) ﬂnmﬁimﬁm ASZAIIUATINAR (Proluction Rrocess-Risk)

5.1.16 AR L sanIng AN S RIS IR T T3A 1 Ay g AL (Price

, 4 o L2l A i ,
Risk) 1100 AT 151314 (Binanbial RIsk) Lagny i FoAA1A5MY105 o] Gordcast Risk)

502 _MINATERREIUNE afend i BessAmaTin a5 Fuzzy  Analytic
Network Process (FANP)

vingeyag s 1A giilud iy S fep ol i wifuggga cvnasy

LT}

A 9/ LY = d = o o dd ~ 3/ A - = oo ar
wseelF Wi yagodinpsolin duadihAsiud B 1INERA do LN s SN MIUDIUT H N Fugy
aa a o oWk o o o 1 = ) 4
sinnseiing I LA sAR o N WWAIWORS AUMATA TS Fuzzy Anafysic Network Process

: - { &t o w o o\ & o - =] '

(FaNP) laglvdigdahgiingadesnunisdalgndwiqmses s ulsoufioudlusog
voaaduanudulu Toginiiuayt1iovan s *Tvizuaeladlivos 30 Tady Felidnny
ABANAD(Consistency ratio: CR) HounITOT e oy nndiFsinalinnueandoatu

1 s & 3/ o o e o

RinmsinemuITeseanudesdiumsauguaunmiiudieiianuddun

~ a ¥ LY o w AY o @ a 3/ a =)
nga laetiwmidnanudiAghiosas 22,94 seeasuuilutteanuissdumsnin Taodl

1
HUIHUAANUTIA ‘Vliﬂﬂ'ﬁ“' 21.24 ﬂ"l]%Uﬂ’J”I‘JJLETEN@'!HTIF]TN]G?\‘ULLQ ﬂ'l'iNuél!EN“]fWWﬁ'lEJL'ﬂﬂi

MIAIVYNIAGAY NMTIAA ﬁﬁmuﬂmmmmymaaaz 19.52, 17.74, 12.90 uwazasuiidl
= LY :i dvd g Y w 4 o 2 ¥ v
anuasslesngandinerdosszyldun Jadvanumdssdudesenrousn Feiliiimin

'
v AY
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fau Jodonrmudivs Animminanudisay
1 N1IATUANAMUNM (R2) 0.2294
2 A13HaR (RS) 0.2124
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4 A1IAUYNINYAL (R4) 0.1774
5 A39AE (R3) 0.1290
6 flavgnenen (R1) 0.0566
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a1y Tesenruios Anbwinanudidy

1 faMWIagAy 0.1078
2 51A1IAgAL 0.0719
3 mInensal 0.0713
4 MATTIUGAAIMNTIY 0.0525
5 ASRU 0.0520
6 A1ulasany 0.0491
7 AsTUIUMITATE 0.0477
8 MIIVBUDSH; 0.0465
9 0.0448
10

11

12

13

14

15

16

17

18

19

20

21

22
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29 Funadeu
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% Main Factor Local Weight

cle;

clear;

format short

Tbl= [1.0000 1.0000 1.0000 0.3764 0.4642 0.6057 0.4870 0.6934 1.0491 0.4338 0.5563
0.7783 0.4208 0.5360 0.7418 0.4582 0.6016 0.8909;
1.6510 2.1544 2.6566 1.0000 1.0000 1.0000 0.8182 1.1650 1.5704 1.0198 1.5431
2.0536 1.2380 1.6299 2.0536 0.6740 1.2009 1.7135;

0.9532 1.4422 2.0536 0.6368 0.8 0000 1.0000 1.0000 0.4283 0.5525

col=4d(1,2
Swap_Tbl
format short

for k= 1:3:col

end

format short

one_Div_Swap_Tbl = 1./Swap_Tbl;

sum_LMU = zeros(row,3);

=L

for k=1:3:col
sum_LMU(j,1)= sum(one_Div_Swap_Tbl(:,k));
It

end

j=1;’/ i v Y < O | v o % 5 v 1Y
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for k=2:3:col
sum_LMU(,2) = sum(one Div_Swap_ Tbl(:k));
=it
end

=L

for k=3:3:col
sum_LMU(,3) = sum(one_Div_Swap Tbl(:,k));
i ¥
end

Equation3 =sum LMU % Equation -

%
format short
sum_Tbl LMU = zg

-------

83) sum_Tol TMU(1,2) sum Tl y(
HARRY LN AN

Equation5 = one_Div_swap_Tbl LMU

W

one_Div_swap_Tbl LMU =

SR = zeros(1,3,row);L=0;M=0;U=0;
format short
| for k=1:row
[LMU]=
TFNmultiply(sum_LMU(k,1 ),sum_LMU(k,Z),sum_LMU(k,3),one_Div_swap_Tbl_LMU( 1,1),one_Div_swap_
Tbl_LMU(1,2),0ne_Div_swap_Tbl_LMU(1,3));
SR(:,:.k)=[L MU},
1L=0;M=0;U=0;

. \ i 3 | v o 1 ¢ v v
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format short
SR;
Equation2 = zeros(row,3);
for k=I1:row
Equation2(k,:) = SR(;,:,k);
end
Equation2
ds = zeros(row,(row-1));
for k= l:row

for j=1:(row)

ifk ~=j

LocalWeight = Vmin./(sum_Vmin)

ds_dummy

Vmin

END

% Sub External Factor
cle;
clear;

format short

Tbl= [L00 100 1.00 120 174 226 073 1.07 147 0.54 0.78 112 095 150 .
nansiiduenansnasulidmiunisldanunenisdnwivin layam i lulsUssledununisi

o & S v a8 v =g Y Y o a v & el o %
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202 044 0.57 0.83 046 0.69 1.00 054 0.89 1.28;
0.44 064 0.83 1.00 1.00 1.00 0.64 092 141 046 069 1.00
151 058 0.79 1.10 046 0.69 1.00 0.79 1.16 1.62;
068 1.05 137 071 1.08 155 1.00 1.00 1.00 0.66 0.93 141
144 043 055 076 047 0.62 092 0.53 0.76 1.10;
089 144 185 100 144 215 071 1.07 151 1.00 1.00 1.00
233 074 1.02 151 1.12 152 212 100 1.50 2.00;
050 0.84 1.05 066 090 1.31 0.69 1.00 1.59 043 055 0.79
1.00 053 0.67 089 053 067 0.89 0.58 0.80 1.14;
120 1.74 226 091 126 82,232 0.66 098 135

1.89 1.00 1.00
1.00
1.89

sum_LMU = zeros(row,3);

=1

for k=1:3:col
sum_LMU(,1)= sum(one Div_Swap_Tbl(:,k));
=L

end

=L

for k=2:3:col
sum_LMU(,2) = sum(one_Div_Swap_Tbl(:,k));

it

0.76 1.11

0.63 1.00

1.26 1.81

1.00 1.00

1.12  1.50

1.12 1.50

1.25

162



163

end
=L
for k=3:3:col
sum_LMU(,3)= sum(one_Div_Swap TbI(:,k));
=L
end
Equation3 = sum_LMU
format short
sum_Tbl_LMU = zeros(1,3);
L=0;M=0;U=0;

for k=1:3:col
L= sum(Tbl(:k)) +L;

end

for k=2:3:col

M=

SR = zeros(1,3,row)
format short
for k=1:row
[LMU]=
TENmultiply(sum_LMU(k, 1),sum_LMU(k,2),sum_LMU(k,3),0ne_Div_swap_Tbl LMU(I ,1),one_Div_swap_
Tbi_LMU(1,2),one_Div_swap_Tbl LMU(1,3));
SR(:,:,k)=[L M U]
L=0;M=0;U=0;
end
format short
SR;
Equation2 = zeros(row,3);

for k=1:row . y B o B
wnastiluenarsianulidmiunistdauiionisinuivinuy ldeygalmhlUldusslemiaunisin
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Equation2(k,:) = SR(:,:,k);
end
Equation2
ds = zeros(row,(row-1));
fork= l:irow
for j=1:(row)
ifk~=]
ds(k,j} = degree_possible(SR(;,:,j),SR(,:,k));
end
end
end

ds;

ds_dummy = ds;

fork = lrrow

LocalWeight =
ds_dummy

- Vmin

% Sub Quality control Factor

clc;

clear;

format short

Tol=[1.00 1.00 1.00 0.79 1.22 1.70 094 135 1.77 0.82 1.12 1.60 0.82 1.12 1.60;
0.59 0.82 126 100 1.00 1.00 076 1.01 136 074 1.03 147 0.62 092 1.35;
056 0.74 1.07 074 099 132 1.00 1.00 1.00 1.07 142 1.89 092 127 1.68;
0.63 089 1.22 0.68 097 135 053 070 093 1.00 1.00 1.00 052 0.75 1.07;

0.63 0.89 122 0.74 109 1.62 060 079 1.09 093 133 1.91 0
enansiduenansianulidvdunisidnuiion1sfne ity "Luaummi‘mmlﬂ GUUS“ YIS A

o o £ 4
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d = size(Tbl);

row = d(1,1);

col=d(1,2);

Swap_Tbl = Tbl;

format short

for k= 1:3:col
Swap_TbI(: k) = Tbl(:,k+2);
Swap_Tbl(:,k+2) = TbI{:,k);

end

format short

one_Div_Swap_Tbl= 1./Swap_Tk
sum_LMU = zeros(row,
=1

for k=1:3:col

Equation3 = sum_LMU

format short
sum_Tbl LMU = zeros(1,3);
L=0;M=0;U=0;
for k=1:3:col
L = sum(Tbl(:,k)) +L;
end
for k=2:3:col | ‘

M= sum(TblI(:,k)) +M; . Y
= < ¥ o U k4 < <3 I U I ¥ o }%4 & v 1%
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end
for k=3:3:col
U = sum(Tbl(;,k)) +U;
end
sum_Tbl LMU={L M UJ;
swap_Tbl_LMU = [sum_Tbl_LMU(1,3) sum Tbl LMU(1,2) sum_Tbl LMU(1,1)];
one Div_swap Tbl LMU = 1./swap Tbl LMU;
EquationS = one_Div_swap_Tbl LMU
SR = zeros(1,3,row); L=0;M=0;U=0;

format short

for k=1:row

[LMU]=

SR(:,:k)=[
L=0;M=
end
format sh
SR ;
()
Equation S
-‘Iu_“n
for k=1:ro \L\‘ll

Equation? @ 5 T}:

Equation2 &\, L W 2
#s.

ds = zeros(row,(row-1))

Y ‘-\ a
fork = l:row - Qa&“’né"\\;a
for j=1:(row)
ik~ j

ds(k,j) = degree_possible(SR(.,.,j),SR(;,:,k));

end
end
end
ds;
ds_dummy = ds;

fork = lirow

_ds_dummy(k.,k) = 1;
=4

= < ¥ o L k74 <A =3 | ;’5 ! ¥ o k%4 & o 14
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end
Vmin = zeros(row,1);

for k= l:row

Vmin(k,1) = min(ds_dummy(: k));

end
Vmin;
sum_Vmin = sum(Vmin(:,1));
LocalWeight = Vmin./(sum_Vmin)
ds_dummy

Vmin

Tbl=

row = d(1,1);

col =d(1,2); &w

Swap_Tbl = Tb]; % S 5 7 ANy
format short - aagJLna’\\:Q

for k= 1:3:col

Swap_Tbl(: k) = Tbl(: k+2);
Swap_Tbl(:,k+2) = TbI(:,k);
end
format short
one_Div_Swap_Tbl = 1./Swap_Tbl;
sum_LMU = zeros(row,3);
=L
for k=1:3:col
sum_LMU(,1) = sum(one_Div_SwaB_Tbl(:&k));

= ¥ o s

=

I < I 3}, 1 ¥ o 8/ 5 ¥ b4
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for k=2:3:col
sum_LMU(,2) = sum(one Div Swap Tbl(:,k));
=t

end

=L

for k=3:3:col

sum_LMU(j,3) = sum(one Div

=it
end

Equation3 = sum

one_Div_swap Tbl LMU = I./swap_Tb!_LMU;

Equation5 = one Div_swap Tbl LMU

SR = zeros(1,3,row);L=0;M=0;U=0;

format short

for k=1:row

[LMU]=

TFNmultipty(sum_LMU(k,1),sum_LMU(k,2),sum_LMU(k,3),0one_Div_swap_Tbl_LMU(1,1),one_Div_swap_
Tbl_LMU(1,2),one_Div_swap_Tbl LMU(1,3));

- SRGL)=[LM U]

I

= < ¥ o [ k74 < =3 | ;’5 ! ¥ o k%4 & o 14
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L=0;M=0,U=0;
end
format short
SR ;
Equation2 = zeros(row,3);
for k=1:row
Equation2(k,:) = SR(:,.,k);
end
Equation2

ds = zeros(row,(row-1));

for k = l:row

for j=1:(row)

Vmin(k,1) = min
end

Vmin;
sum_Vmin = sum(Vmin(:,1));
LocalWeight = Vmin./(sum_Vmin)
ds_dummy

Vmin

END

% Sub Material Control Factor

clc;

clear; . | y

= < ¥ o U k4 < <3 I U I ¥ o }%4 & v 1%
wnansiiluenarsfanulidmsumsldnuienisfinwiitu lenaelinluldusylovlsunism

Linnsdlaquadu snviviuiilidawlasion wagdewsdadadivedenarsynasandnisiiluly



170

format short
Tbl= [1.00 1.00 1.00 0.83 1.14 1.76 0.80 1.12 1.48 0.83 1.14 1.76 0.51 0.73 1.05 0.69 1.00 1.59;
0.57 0.88 1.20 1.00 1.00 1.00 0.62 0.83 1.16 0.58 0.81 1.12 0.59 0.77 1.04 0.66 0.88 1.24;
0.68 0.89 1.24 0.86 1.21 1.62 1.00 1.00 1.00 0.85 1.22 1.68 0.87 1.24 1.69 0.64 0.89 1.32;
0.57 0.88 1.20 0.89 1.24 1.71 0.60 0.82 1.18 1.00 1.00 1.00 0.64 0.86 1.22 0.72 0.99 1.48;
095 1.37 1.96 096 1.29 1.70 0.59 0.81 1.15 0.82 1.16 1.57 1.00 1.00 1.00 0.64 0.91 1.35;
0.63 1.00 1.44 0.81 1.13 1.51 0.76 1.12 1.57 0.67 1.01 1.38 0.74 1.10 1.57 1.00 1.00 1.00];
d = size(Tbl);
row =d(1,1);
col =d(1,2);

Swap_Tbl = Tbl;

format short

for k= 1:3:col
Swap_Tbl(,

end

format sh

=L

for k=2:3:col
sum_LMU(j,2)= sum(one Div_
=
end

=1

for k=3:3:col
sum_LMU(,3) = sum(one_Div_Swap_Tbl(;,k));
i AN
end

Equation3 = sum_LMU

fom}:at short ‘ ‘

wnansiiluenarsfanulidmsumsldnuienisfinwiiitu lwenaelinluldusylovlsunism

Linsdlaquedu snviviudilidawlasiion wagdewsdadadivedenarsynasandnisiiluly



171

sum_Tbl LMU = zeros(1,3);
L=0;M=0,U=0;
for k=1:3:col

L = sum(Tbl(:,k)) +L;
end
for k=2:3:col

M = sum(Tbl(;,k)) +M;
end
for k=3:3:col

U = sum(Tbl(: k) +U;

end

end g
&
format short ’V ¥ @\
o N\Saq
Sk QRagnant?

Equation2 = zeros(row,3);
for k=1:row
Equation2(k,:) = SR(.,:,k);
end
Equation2
ds = zeros(row,(row-1));
for k = lirow
for j=1:(row)
ifk~=j
ds(k,j) = degree_possible(SR(:,:,j),SR(:,:,k));

491 & gj 1 vV o k%4 L b4
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end
end

end
ds;
ds_dummy = ds;
fork = l:row

ds_dummy(k k)= 1;
end
Vmin = zeros(row, 1);

fork= l:row

1.44
091 132
0.85 122 1.68

d = size(Tbl);

row =d(1,1);

1.00  1.00];

col =d(1,2);

Swap_Tbl = Tbl;

format short

for k= 1:3:col
Swap_Tbl(:,k) = Tbl{(:,k+2);
Swap_Tbl(:,k+2) = Tbl(:,k);

Ngrlg ‘NI ¥ 9 s k24 d‘ = 1 09-11 1 ¥ o k%4 L b4
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format short

one Div_Swap Tbl = 1./Swap Tbl;

sum LMU = zeros(row,3);

=L

for k=1:3:col
sum LMU(,1) = sum(one Div_Swap_Tbi(;,k));
L

end

=i

for k=2:3:col

sum_LMU(j,2) = sum(o
=t

for k=2:3:col
M= sum(Tbl(:,k)) +M;
end
for k=3:3:col
U= sum(Tbl(:,k)) +U;
end
sum_Tbl LMU={L M UJ;
swap_Tbl LMU = [sum Tbl LMU(1,3) sum_Tbl_LMU(1,2) surm_Tbl_LMU(,1)];
one_Div_swap_Tbl_LMU = 1./swap_Tbl_LMU;
Equation5 = one_Div_swap_Tbl LMU
SR= zeros(1,3,row);L=0;M=0;U=0;

K] s

=~ = % < =2 Y | v o 1y % o
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format short
for k=1:row
{LMU]=
TFNmultiply(sum_LMU(k, 1),sum_LMU(k,2),sum_LMU(k,3),one_Div_swap_Tbl_LMU(1,1),one_Div_swap _
Tbl_LMU(1,2),one_Div_swap_Tbl LMU(1,3));
SR(:,:,k)=[LMUI;
L=0;M=0;U=0;
end

format short

SR ;

Equation2 = zeros(row,3);
for k=1:row

Equation2(k;: SR(,, ,

end
—
Equation2,
ds = zergs n"
for k =1 frowe2)
or i=1=(row)
=21 S FERVIIVY.
(k) & egete jpossi
LF
('S 7o
end

ds; 46}\ -

ds_dummy = ds; &f’/

fork = 1:row sm@a r\\,Q
, ALNA

ds_dummy(k,k) = 1;

A

end
Vmin = zeros(row, 1);
for k= l:row
Vmin(k,1) = min(ds_dummy(:,k));

end
Vmin;
sum_Vmin = sum{(Vmin(:,1));
LocalWeight = Vmin./(sum_Vmin)

ds_dummy
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Vmin

END

% Sub Price & Finance Factor

clc;

clear;

format short

Tbl= [1.00 1.00 1.00 102 144 192 058 0.85 1.18;
052 069 098 100 1.00 1.00 068 091 1.20;
0.85 1.18 171 083 1.10__ l48s)QQ==i .00];

d = size(Tbl);

row =d(1,1);

col =d(1,2);

Swap_Tbl=

format short

S R~

ne_&o§wapjbl(:,k ; SN\

<P LU
AyLna

sum_LMU(,1) = &

o
=it

end

=1L
for k=2:3:col
sum_LMU(j,2) = sum(one Div_Swap_Tbl(:k));
i ¥
end
=4
for k=3:3:col
sum LMU(,3) = sum(one Div_Swap_Tbl(:,k));

IR

wnansiiluenansianulidviunisldnuiensfinyivinty ldoygrelnilulddsslevdaunis
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end
Equation3 = sum_LMU
format short
sum_Tbl LMU = zeros(1,3);
L=0;M=0;U=0;
for k=1:3:col

L= sum(Tbl(: k)) +L;
end
for k=2:3:col

M = sum(Tbl(:,k)) +M;

end
for k=3:3:col
U= sum(Tbl(: X

SR(:,k) =[L M U]
L=0;M=0;U=0;
end
format short
SR;
Equation2 = zeros(row,3);
for k=I:row
Equation2(k,:) = SR(:,:,k);
end
Equation2
ds = zeros(row,(row-1));

fork = l:row
dgj I dl ¥ o QJ k24 4‘ = I :}, I ¥ o 8/ 5 ¥ b4
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for j=1:(row)
ifk~=j
ds(k,j) = degree possible(SR(:,:,j),SR(:,;,k));
end
end
end

ds;
ds_dummy =ds;
for k= l:row

ds_dummy(k,k) = 1;

end

Vmin = zeros(row, 1
for k = Lirow
Vmin(k, I)

end

% Inner depen

clg;

clear;

format short

Tbl= [1.000 1.000 1.000 0.8%8l,I65520..1,020 1.54 20541238 1.6302.054 0.674 1.201 1.714
0.637 0.858 1.222 1.000 1,000 1.000 0.428 0.553 0.794 0.482 0.6350.935 0.492 0.661 1.029
0.4870.648 0.981 1.260 1.8102.335 1.000 1.000 1.000 0.460 0.607 0.607 0.458 0.689 1.020
0.4050.5110.693 1.0701.5742.076 1.091 1.648 2.174 1.000 1.000 1.000 0.918 1.334 1.763
0.584 0.833 1.484 0.9721.5132.032 0.981 1.4522.182 0.567 0.750 0.750 1.000 1.000 1.000];

d = size(Tbl);

row =d(1,1);

col = d(1,2);

Swap_Tbl = Tbl;

format short ‘ B B B o B
enanstiluenarsianulidmiunisidauiionisinuivinuy ldeygalmhlUldussleminunisin
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for k= 1:3:col
Swap_Tbl(:,k) = Tbl(: k+2);
Swap_Tbl(:,k+2) = Tbl(:,k);

end |

format short

one_Div_Swap_Tbl = 1./Swap_Tbl;

sum_LMU = zeros(row,3);

=1L

Equation3 = sw
format short
sum_Tbl_LMU = zere
L=0;M=0;U=0;
for k=1:3:col

L= sum(I“bI(:,k)) +L;

end
for k=2:3:col

M = sum(Tbl(:,k)) +M;
end
for k=3:3:col

U= sum(Tbl(:,k)) +U;
end

sum_Tbl_LMU =[L M UJ; . y
= & < ¥ o s k24 A = I U I ¥ o 8/ 5 ¥ b4
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swap_Tbl_LMU = [sum_Tbl_LMU(1,3) sum_Tbl_LMU(1,2) sum_Tbl_LMU(L,1)];

one Div_swap Tbl LMU= 1./swap_TbI_LMU ;

Equation5 = one_Div_swap Tbl LMU

SR = zeros(1,3,row);L=0;M=0;U=0;

format short

for k=1:row
[LMU]=

TFNmultiply(sum_LMU(k,1),sum_LMU(k,2),sum_LMU(k,3),one_Div_swap_Tbl_LMU(1, 1),one_Div_swap_

Tbl_LMU(1,2),one_Div_swap_Tbl_LM
SR(:,;,k)=[LM UJ;
L=0;M=0;U=0;

end

format sho

s, g
g&e@@&ﬂ(ﬁ% 2\

end
end
ds;
ds_dummy = ds;
for k= l:row
ds_dummy(k,k) = 1;
end
Vmin = zeros(row, 1);

ng‘E-:l:row ‘NI ¥ 9 s k24 d‘ = 1 09-11 1 ¥ o k%4 L b4
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Vmin(k,1) = min(ds_dummy(:,k));
end

Vmin;

sum_Vmin = sum(Vmin(:,1));
LocalWeight = Vmin./(sum_Vmin)
ds_dummy

Vmin

END

cle;

clear;

format short

Tbl= [ 1.000 1.00¢
0.953

.000 1.000];

end

format short

one_Div_Swap Tbl=1./Swap Tbl,

sum_LMU = zeros(row,3);

=5

for k=1:3:col
sum_LMU(,1)= sum(one_Div_Swap_Tbl(:,k));
=

end

=5

for k=2:3:col
d’l & ° 4‘ ¥ o L2 k%4 ‘ﬂ‘ =¢ 1 gj 1 vV o k%4 L b4
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sum_LMU(,2) = sum(one_Div_Swap_Tbl(;,k));
JHL

end

=1

for k=3:3:col
sum_LMU(j,3) = sum(one_Div_Swap_TbI(;,k));
G

end

Equation3 = sum_LMU

format short

sum_Tbl_LMU = zeros(1,3);
L=0;M=0;U=0;
for k=1:3:col

Equations = one g w&ﬁ}_m
SR = zeros(1,3,row); L=Q;M=0: U
format short
for k=1:row
[LMU]=
TFNmultiply(sum_LMU(k, 1 ),sum_LMU(k,Z),sum_LMU(k,3),one_Div_swap_TbI_LM U(1,1),one_Div_swap _
Tbl_LMU(1,2),0ne_Div_swap_Tbl_LMU(1,3 »;
SR(:,.,k) = [L M UJ;
L=0;M=0;U=0(;
end
format short
SR; 2 Y Y
onansiifiuenansitanulsdmiunstdamuitensinwwindu Meygalnhlulduselomiimunisan
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Equation2 = zeros(row,3);
for k=1:row

Equation2(k,:) = SR(:,:,k);
end
Equation2
ds = zeros(row,(row-1));
for k = 1:row

for j=1:(row)
ifk ~=j

ds(k,j) = degree possible

ds_dummy

Vmin

% Inner dependence R3 weight

cle;

clear;

format short

Tbl=  [1.000 1.000 1.000 0.376 0.464 0.606 0.434 0.556 0.778 0.421 0.536 0.742
0.458 0.602 0.891 %Sl

dsj =t dl ¥ o U k4 4‘ <3 I gj I ¥ o }%4 & v 1%
wnansiiluenarspanulidmsumsldnunenisfinwiiity lenaelinlulddsylevlsunism

Linnsdlaguedu snviviuiilidawlasiion wagdewsdadadivedenarsynasandnisiiluly



1.651 2.154 2.657
0.674 1.201 1.714
1.285 1.798 2.305
0.458 0.689 1.020
1.348 1.866 2.376
0.918 1.334 1.763
1.122 1.662 2.182

11,000 1.000 1.000

%S1
0.487 0.648 0.981
%S1
0.405 0.511 0.693
%S1
0.584 0.833 1.484

1.020 1.543 2.054

1.000 1.000 1.000

1.091 1.648 2.174

0.981 1.452 2.182

1.238 1.630 2.054

0.460 0.607 0.607

1.000 1.000 1.000

0.567 0.750 0.750

183

1.000 1.000 1.0001; %S1
d = size(Tbl);
row = d(1,1);

col =d(1,2);

Swap_Tbl =Tbl;
format short

for k= 1:3:c0

Swap
end
format rtg

sum_L
i R

end

=5

for k=2:3:col
sum_LMU(j,2) = sum(one Div_Swap_Tbl(: k));
j=itl;

end

=L

for k=3:3:col
sum_LMU(,3) = sum(one_Div_Swap_Tbl(;k));
=L

end

Equation3 = su;,n_LMU

- ¥ 9 s k24 d‘ = 1 09-11 1 ¥ o k%4 L b4
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format short
sum_Tbl_LMU = zeros(1,3);
L=0;M=0;U=0;
for k=1:3:col

L = sum(Tbl(;,k)) +L;
end
for k=2:3:col

M = sum(Tbl(:,k)) +M;
end
for k=3:3:col

U= sum(Thl(: k)) +U;

end
sum_Tbl LMU = [I
swap_Tbl LM
one_Div_swap

Equation5

> Div_swap_

SR(:,k) =
L=0;M=0;U=0

end

&,

¥
format short ?v?:?a Al b n é '\\’Q
SR ;
Equation2 = zeros(row,3);
for k=1:row

Equation2(k,:) = SR(:,:,k);

end
Equation2
ds = zeros(row,(row-1));
for k= l:row

for j=1:(row)

dgj I lfk ~jj ¥ o s k24 4‘ =% I 3}, I ¥ o 8/ 5 ¥ b4
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ds(k,j) = degree_possible(SR(:,:,j),SR(:,:,k));
end
end

end

ds;

ds_dummy = ds;

for k = l:row

ds_dummy(k,k) = 1;
end

Vmin = zeros(row,1);

for k = l:row

cle;
clear;

format short

1.348 1.866 2.376 0.405 0.511 0.693 1.070 1.574 2.076 1.000 1.000 1.000 0.918 1.334 1.763

1122 1.662 2.182 0.584 0.833 1.484 0.972 1.513 2.032 0.567 0.750 0.750 1.000 1.000 1.000];
d = size(Thl);
row = d(1,1);
col =d(1,2);
Swap_Tbl = Tb};
format short
for k= 1:3:col

wnanstiiluenarsnanulidmdunsldamuienisdnvininu Weuaelihlulduselesdimunism
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Swap_TbI(:,k+2) = Tbl(:,k);
end
format short
one_Div_Swap Tbl = 1./Swap_Tb];
sum_LMU = zeros(row,3);
=1
for k=1:3:col
sum_LMU(j,1) = sum(one Div_Swap Tbl(:,k));
it
end

=5

for k=2:3:col
sum_LMU(j,2)
=it

end

L=0;M=0;U=0;

for k=1:3:col
o

&
¥se L AN
agnant

L= sum(Tbl(;,k)) +L;

end

for k=2:3:col
M = sum(Tbl(:,k)) +M;
end
for k=3:3:col
U= sum(Tbl(:,k)) +U;
end
sum_Tbl LMU = [L M UJ;
swap_Tbl_LMU = [sum_Tbl_LMU(1,3) sum_Tbl_LMU(1,2) sum_Tbl_LMU(1,1)];
one_Div_swap_Tbl_LMU = 1./swap Tbl LMU;

< b % k4 < =1

= o o U | gj ! Y o k%4 & o 14
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Equation5 = one_Div_swép_Tbl_LMU
SR = zeros(1,3,row);L=0;M=0;U=0;
format short
for k=1:row
[LMU]=
TFNmultiply(sum_LMU(k,1),sum_LMU(k,2),sum_LMU(k,3),one_Div_swap_Tbl_LMU(1,1),one_Div_swap_
Tbl_LMU(1,2),one_Div_swap_ Tbl LMU(1,3));
SR(:;,;,k)=[L M UJ;
L=0;M=0;U=0;
end
format short

SR ;

Equation2 = zeros
for k=1:row

Equation

end

ot % L A®,
o > NS
ds; “Qaall’na"\\:a

ds_dummy = ds;

for k= l:row
ds_dummy(k,k) = I;

end
Vmin = zeros(row, 1);

fork = l:row

Vmin(k,1) = min(ds_dummy(:,k));
end

Vmin;

sum_Vmin = sum(Vmin(;,1));

¥

< & = 3 "%, % < =2 Y | v o 1y % o
wnansiiluenarstanulidmsunsidamuienisdnvininy Weuaalihlulduselesdimunis
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LocalWeight = Vmin./(sum_Vmin)
ds_dummy

Vmin

END

% Inner dependence RS weight
clc;
clear;

format short

Tbl= [1.000 1.000 1.000 0.376 0.464_0.606"0487=0:693,1.049 0.434 0.556 0.778 0.421 0.5360.742
1.651 2.154 2.657 1400047000 1.000 0.818 1.165 1.570u02

sum_LMU = zeros(row,3

=L

for k=1:3:col
sum_LMU(,1)= sum(one Div_Swap Tbl(:k));
FitL

end

=1

for k=2:3:col
sum_LMU(j,2) = sum(one_Div_Swap_ Tbl(:k));
=t

e%dd ‘NI ¥ 9 s k24 d‘ = 1 09-11 1 ¥ o k%4 L b4
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=L

for k=3:3:col
sum_LMU(,3) = sum(one_Div_Swap_Tbl(:,k));
iiipg ¥

end

Equation3 = sum_LMU

format short

sum_Tbl_LMU = zeros(1,3);

L=0;M=0;U=0;

for k=1:3:col
L= sum(Tbl(:,k)) +L;

end

for k=2:3:col

SR = zeros(1,

format short 5
for k=1:row &%[?
[(LMU]= “?aall’né"\\»

TFNmultiply(sum_LMU(k,1),sum_I} K2y sumalMildle3)00eDI¥_swap_Tbl_LMU(1,1),one_Div_swap_

Tbl_LMU(1,2),0ne Div_swap Tbl_LMU(1,3));

SR(:,5k) = [L M UJ;
L=0;M=0;U=0;
end
format short
SR ;
Equation2 = zeros(row,3);
for k=1:row

'Equation2(k,:) = SR(:,:,k); , y
= @ < ¥ o s k24 A =% I U I ¥ o 8/ 5 ¥ b4
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end
Equation2
ds = zeros(row (row-1));
for k = l:row
for j=1:(row)
ik ~=j
ds(k,j) = degree possible(SR(:,:,j),SR(:,:.k));
end

end

ds;

ds_dummy = ds;

fork = l:row

% Inner dependence R6 weight

cle;

clear;

format short

Tbl= [1.000 1.000 1.000 0.376 0.464 0.606 0.487 0.693 1.049 0.434 0.556 0.778 0.421 0.536 0.742
1.651 2.154 2.657 1.000 1.000 1.‘000 0.818 1.165 1.570 1.020 1.543 2.054 1.238 1.630 2.054
0.953 1.442 2.054 0.637 0.858 1.222 1.000 1.000 1.000 0.428 0.553 0.794 0.482 0.635 0.935
1.285 1.798 2.305 0.487 0.648 0.981 1.260 1.810 2335 1.000 1.000 1.000 0.460 0.607 0.607

1348 1.866 2376 0.405 0511 0.693 1070 1.574 2.076 1.091 1648 2.174.1.000 1.000 1.000);
wnanstluenasianulidmsunsldnuiionisfnwindu ldeygaladlUlduszlosdsuniian
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d = size(Tbl);

row = d(1,1);

col = d(1,2);

Swap_Tbl = Tbl;

format short

for k= 1:3:col
Swap_Tbl(:,k) = TbI(;, k+2);
Swap_Tbl(:,k+2) = TbI(:,k);

end

format short

one_Div_Swap Tbl= l.f
sum_LMU =

)
///Z

\l',

=5y

w\li’

e
b=

=L
for k=3:3:col
sum_LMU(j,3) =%
=it

end

Equation3 = sum_LMU
format short
sum_Tbl_LMU = zeros(1,3);
L=0;M=0;U=0;
for k=1:3:col

L = sum(Tbl(:,k)) +L;
end
for k=2:3:col

M= sum(Tbl(:,k)) +M; , .
= < ¥ o U k4 < <3 I U I ¥ o }%4 & v 1%
wnansiiluenarspanulidmsumsldnuienisfinwiiity lwenaelinluldusylovisunism
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end

for k=3:3:col

U= sum(Tbl(;,k)) +U;
end
sum_Tbl LMU=[L M UJ;
swap_Tbl_LMU = [sum_Tbl_LMU(1,3) sum_Tbl_LMU(1,2) sum_Tbl_LMU(1,1)];
one Div_swap Tbl LMU = 1./swap_Tbl_LMU;
Equation5 = one_Div_swap_Tbl LMU
SR = zeros(1,3,row);L=0;M=0;U=0;

format short
for k=1:row

[LMU]=

ds = zeros(row,(row-1));
fork= l:row

for j=1:(row)

ifk~=j
ds(k,j) = degree possible(SR(:,:,j),SR(,:,k));
end '
end
end
ds;

d = ds;
ésl—gummy ds& ¥ o L2 k% ‘ﬂl =¢ 1 gj 1 vV o k%4 L b4
wnansiiluenansianulidviunisldnuienisfinyivinty ldoygraliilulddsslevdaunis
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for k= lL:row
ds_dummy(k.k) = 1;

end
Vmin = zeros(row, 1);

fork = lL:row

Vmin(k,1) = min(ds_dummy(: k));
end

Vmin;

sum_Vmin = sum(Vmin(:,1));

LocalWeight = Vmin./(sum_Vmin)

ds_dummy

Vmin

é 00425, 0.0208) € usx Ial:“{. 73,...

}300 040251, i"qc

010?8 0.0 00 (:
2’“ NCE

L
Scale Value SP_A=

0,0.25,0,0.25,...
0.5,0.25,0.25,0.25,0.25,0.25,...

0.25,0.25,0.25,0.25,...
0.75,0.5,0.75

15

Scale Value SP B= [0.5,0.5,0.25,0.25,0.25,0.25,0,0.25,...
0,0.25,0,0.5,0.25,.. '
0.5,0.25,0.25,0.5,...

Qsj =S ‘NI ¥ 9 s k24 d‘ = 1 09-11 1 ¥ o k%4 L b4
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0,0,0.25,0.5,0.5,0.25,...
0.5,0.25,0.25,0,...
0.25,0,0.25

15

Scale_Value SP C= [0.5,0.5,0.5,0.5,0.75,0.25,0.5,0.75,...
0.25,0.5,0.5,0.25,0.5,...
0.25,0.25,0.25,0.5,..
0.25,0,0.25,0.5,0.5,0.25,...

0.5,0.25,0.25,0.25,...

5

end
filename="rij.xIsx';
xlswrite(filename,rij);
vij = zeros(3,30);
for k=1:30

vij(;,k) = rij(:,k). *(Global Weight(k));
end
filename="vij.xlsx";
xlswrite(filename, vij);
filename="vij.xIsx";
xlswrite(filename, vij);

Aplus = zeros(1,30); , y o B o B
wnanstiluenansianulidmsunsldnuionsfnwindu ldeygelidlulduslomisnunisi

3 & S v oag vo § D - - O ala o o
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for k=1:30
Aplus(1,k) = min(vij(: k));

end
filename='Aplus.xlsx’;
xlswrite(filename,Aplus);
Aminus = zeros(1,30);
for k=1:30

Aminus(1,k) = max(vij(:.k));

end

filename='Aminus.xlsx";

xlswrite(filename, Aminus);

S = zeros(3,30);

for k=1:30
S(1,k) = (vij -Aplus(1
S(2,k) = @ij(2,k)-Aplus(l, ;
S(3.k) j(ﬁ_-{ 51D
end

Si_Plus rogl 1)

Si_Plus(l

Si_Plus(2, %m(s

Si_Plus( —g(
S = zeros(3,3( {I 6}\

for k=1:30
S(1,k) = (vij(1,k)-Ag
S(2,k) = (vij(2,k)-Amini
S(3,k) = (vij(2,k)-Aminus(1 k)2

end

Si_Minus = zeros(3,1);

Si_Minus(1,1) = sum(S(1,:));

Si_Minus(2,1) = sum(S(2,:));

Si_Minus(3,1) = sum(S(3,:));

Si_Minus = sqrt(Si_Minus);

Ci = zeros(3,1);

Ci(1,1) = Si_Minus(1,1) / (Si_Plus(1,1) + Si_Minus(1,1));

CjZ 1) =Si_Minus(2,1)/(Si_Plus(2, l{+ Si Mmus(2 Q)
L@ﬂ?ﬁﬁLlLUuL@ﬂﬁ??ﬂﬁﬂ?ﬁl’]ﬁqﬁﬁUﬂjﬁ %QWULW@ﬂqﬁﬂﬂ‘HWLWWUU VLJJ@UZUWWIWUWVLUK[,’UUﬁuiﬂﬂju@quwﬁﬂ’]

lmm'ﬁmimmau EJﬂWQMW@JlIIMWﬂLLUaQLuEJVH LLaSG]QQEJNENﬂ\‘lLﬂ’VUENL@ﬂﬂ?‘iiﬂqﬂﬂ‘iﬁﬂﬂﬂ?'ﬁﬂﬂﬂisﬁ
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Ci(3,1) = Si_Minus(3,1) / (Si_Plus(3,1) + Si_Minus(3,1));
Ranking = zeros(3,3);

Rank = [Si_Plus Si_ Minus CiJ;

filename='Rank.xIsx";

xlswrite(filename,Rank);

END

QS/ =S ‘NI ¥ 9 s k24 d‘ = 1 09-11 1 ¥ o k%4 L b4
nansihduenansiavuliduiunisidanuienisfineunny leygabnhluldusslevdaunisd
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ABSTRACT -

Currently, the supplytiainmanegementas/dn impoitént part.of severalorganigations. The risk
in supply chain'is a potential wariation of ‘etitcomes\whieh decreases the efficiency in operations.
The supplier selectitn is one of the most criticaldfunctions tothesiiesess of a marufacturing firm.
The objective of this stiidy Was-to develop the supplietevaltiationinsupply, chdin risk approach
based on anfintegrated factiorsanalysis ahd Fuzzy An alytic:Net work-Process (FANP) model. The
model has apphed to an‘eléatrical-and sleetronigindustry in/Thailand-Theframework of this study
had two main thoughtsl Thelfirst-partywas toinvestigate supply-ehain nisk factors from data

-, “éollection vid queStionnaire. The dhestiohnaire wes @nswered by. 226/ respondentsiin elegtrical and

electronic compames in Thailand, By méans'of the'statisiica] techinigle of factofanalysis, it was
revealed thafysupply chainrisk facters:ean be categorized intosix factorstand ghirty sub-factors.
The second part, wes to developy a'matherdaticallnodelfor*suppliez seleetion dgtistonts via using
FANP by incorpofiating 8upplythain tisk factors.aeqiiived ffomthe first'part. A detailed step by step
implementation\methdd for detebrmining;fuzzy  scales> and7calculating qweightd factors and
sub-factors were digcussefl and finallyissties prioritize risk valueforslternativepest supplier were
also mentioned. -

Key words: Upplier seletiom, fuzzy’-analytic network procegs, factop@ndlysis, supply chain risk
factors '

INTRODUCTION

Supply chain has become a key element in the global economy. Currently, the supply chain is
changing rapidly, resulting in a business environment with uncertainty (Xiao et al., 2012; Wu and
Olson, 2008). The global competition is intensifying, making supply chain has become more complex
(Tummala and Schoenherr, 2011). The supply chain is the global network used to deliver products
and services, since the raw materials sourcing process through the information flow process and
physical distributions (Cooper and Ellram, 1993). Supply chain consists of management systems,
operations, assembly, purchasing, production scheduling, inventory management, processing,
storage and transportation. Thus, supply chain management is the integration of activity over the
relation of the supply chain to achieve sustainable competitive advantage (Monczka et al., 2008;
Rossetti and Dooley, 2010). The increased competition resulted in a manufacturing organization
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to meet the needs of customers (Vinodh et al., 2011). Supply chain is a network. of
suppliers(Sahin and Robinson, 2002; Wu and Olson, 2008). Therefore, the supplier selection is the
beginning of supply chain process. Thus, the appropriate supplier selection is one of the most
important issues for any organization (Amindoust et al., 2012). When changes in the competitive
environment, supplier selection is not only based on price and quality but various risk factors
should be take into consideration as well. The risk is an inherently subjective construct that deals
with the possibility of loss (Yates and Stone, 1992). The risk in supply chain related to the supplier
selection. Risk suppliers are important parts of the supply chain risk (Xiao et al., 2012). As a result,

the companies need to consider the b ecateabhe suppher risk in the supply chain is
the probability of disruption andsifnpaét on performance of &ny. firn (Zsuhsm and Ritchie, 2008).

In order to generate the sustéinab] imi fit), eedsito achieve the goal of low
cost, high flexible qualif; etnaly, 2012) The supplier
selection process is a key in a gle

The purpose of »del-based op'supply chain risk
factors. An is a case study to
investigate supply 2 ars in supplier
selection decision. The k factors in
a supplier selegti ogess model to
calculate thelo . weights
and then calcu ation are

discussed ents are
suggested.
FACTOR

1 A

is intended to'extr n the form of
a table whose row

(De Sa et al., 2014) ?ﬁsm 1de ofifs Sbor analysis,is b %ﬁ 1 cor i group the original
e ¥ ] \-_‘.; Fare P .m.-f," =

3 ar‘& s in thesSame_group/have @)ﬂ atioh. In contrast, the
et al., 2011).

it relation of the related
oo, M, M<, p) and the factor

variables with low corrélatic g'la_anged apart 1nt0 dlfferi!n

The statistical method, of, stuﬂ}@@t Eﬁ
i 1 nssy P) 10E

ew fac T

X, =a,F +a,E+..+a,F +¢,

X, =a,F +a,F+..+a,F +g, 1)

Xi=ayF+a,F+.+a,F +¢

Among which, X =X, X,,..., Xp)'r is the original index F = (F,, F,,..., F)7, is the factor of the
index X, A = (a) x,(m<p) is the factor load matrix and, ¢ is th special factor.

The basic steps to draw major factors with the factor analysis method are show as follow
(Wang, 2004):
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« Tostudy out the related correlation coefficient matrix of the original data

¢ To study out the feature value A(i=1,2,..., p) on the basis of the matrix and define its feature
vector's matrix A meets F = AX, F, is the major factor matrix

« To fix the number of the major factors by calculating the information contribution and
accumulating contribution rates of the feature root ;. The cobtribution rate:

=MYL M
i"- 1g er the rate is, a.

reflects the percentage of how
degree of t.he total variatiol

d egree of variation occupies in the
nexe important the factor. The

-
is the importar __ ing'the, numbe 1; ne J-a:;ftBFE'Which should generally
be a highenipe a S
¢+ The factor/cz ' alee adg of 1 factors ont 1,2..,p)
have noti
Fuzzy analy AN zch [ spendence of
criteria and ependence bi ¢ e COnpe 3 ang (19 6) extent

analysis me
where there is &
membership fur
variables from

ql €8, 0 the@e g

- .u 1‘ 11 3_% 2 }
21 i3
o'the’ concept.of e xt

each object is tale

i . = (X ‘.' 3
and upper values o &zzy -
an ?&ent analj

@)

The steps of Chang (1996) ext.ent analysisse e-givetl as the following:
The value of fuzzy synthetic extent with respect to the i-th object is defined as:

i = iMi@[‘" iM;] _ 3)

To obtain Y™, M} perform the fuzzy addition operation of m extent analysis values for a
particular matrix such that:

iMii =[i1i’ imp i“j] 4)
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And to obtain:

DI

perform the fuzzy addition operation of Mj(j=1,2,..,m) values such that:

35~ 31, S, Eu} (5)

i=lj=1 j=t

Then compute the inversec vector in Eq. 5 as follows:

(6
" The degree g
("
and can be eg
®
-
M
o~
The degree pags an }D%n ex/fuzzy numbers
M, (@=1,2,.., k) can be : °&’
NN MY Bhro., M = = minV(M2M) %ﬂ@ ©)
1%
Assume that: & &, b1 a
d(S) =minV(525),k=1, 2,..., n; k#i (10
Then calculate the weights vector is given by:
=d(S), d(Sy),..., dS)* (11
Via normalization, the normalized weight vectors are:
W =(d(A,), d(A,),....d(A))T (12)

where, W is a nonfuzzy number, and A;=({ =1, 2,..., n) are n elements.

& a < Vo o v - 4 3 i v o Y ¢ v Y
wnansiiluenansianulidviunisldnuienisfinyivinty ldoygreliilulddsslevdaunis
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MATERIALS AND METHODS

This study proposes the supplier selection modeling based on supply chain risk factors
which consists of two main stages. These stages can be divided into 10 steps for using to
evaluate suppliers. The first stage is to identify supply chain risk factors for establishing group of
factors and sub-factors from practical point of views. The second stage is to employ fuzzy ANP
method for calculating the weights of the factors and sub-factors and calculate supply chain risk
value of each supplier for the alternative. The model steps of this study are demonstrated
in Fig. 1.

Step 1: Identify supply chaifi 218K factors from related liferatlive reviews which included a

variety of suppl; f"‘ urcew\ \Q\ﬁn/?é//i‘ /;ial matérmaliperformance, capability
and soon \\hh\\ |{%m\/// \
Step 2: Integrate efpért opinions by intepyiewin ,-r.:m about risk and'kelevant factors in
5 _.1-3 5 \-
Step 3: Condugt & questithnaire
Step 4: Group st 154
Step 5: Determi Mzzy sce poreas Velghl o ‘ors from a decision
! ' ' in Choose the

—

app? -_--. _ veigh are given in
F' &, 7 ' .‘ 1R ariso. --“—._--l L 18
y -51 T O ‘*Iiri“ ctor from
expel \L> W W
Step 6: Calcy R, - -  a=
Step 7: Caleu ) sl & s, the &-:a dpe@e 1ce matrix of
oa ey golye -. ] C 'l' ] I‘.:." _I'_‘_= 2denece m trj. LS multlplled

eights of the

with'the OLS srap rﬁepe&b

Indentify supply chain ¥ sk fe L / AN &

N
Step 1: Literature review N : Determine the h@ .ﬁ fo, ‘-’ ance weight of factors
Y 2 7
l \. o i - ‘

Step 2: Integrate expert opinion

Step 3: Conduct the questionnaire survey
¥ -

Step 4: Group supply chain risk factors through factor analysis Step 8: Calculate the global weights of sub-factors

!

Step 9: Determine linguistic value scale and mean of fuzzy member
scale each supplier

Step 10: Calculate supply chain risk value of sub-factorseach
supplier for alternative

e weights of the factors

Fig. 1: Step of proposed methodology
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EI wMIL SMI VSMI AML

1.0

/,_(\/- .

12 1 o \ |
-—-____N__K_h é \ 2% o
Fig. 2: Linguistic for relat, © 1mporb ? \s Y —
; — &) \ P~ =
Table 1: Linguistic expression for f ive 1 faict - ~Jere
Linguistic scale for ‘s s SC: iprocal scale
Just equal (if di 1 gl.
Equally impo { 3 ) ? ;

Y

s 3

Woeakly more im; [sr T'?E S: iy 2) \w E(Byz,

Strongly more i 2920111 lﬁ 15, )

Very strongly mo ) ‘- k 1 c‘f_ﬁi. 1/2)
/7,

Absolutely more i AMI) 7 A 2/5)
1 ~
Table 2: Linguistie % mean bers vz 2 d
Linguistic values fi f: isk i f fuzzy mumber
Very high (VH) ' s 1.00

High (H) %’6}\ o> 076 .

e Py RO K o

Very low (VL) b -7 f'\ S 0.00
9 ég & 1\ \:Q
Step 8: Calculate the global w thlg\D@ cal weight of the sub-factors

with the interdependent wel

Step 9: Determine the membership functions of these linguistic variables by expert opinion as
shown in Fig. 3 and the average value related with this variables are shown in Table 2.
While using this evaluation scale, the linguistic variables can take different values
depending on the structure of the sub-factor. For example, in the evaluation risk of a
sub-factor which affects quality product risk is the “Low (L)” linguistic variable takes 0.25
fuzzy average fuzzy average values in the evaluation of a sub-factor which affects
quality product risk

Stepl0: Calculate supply chain risk value of sub-factors each supplier by multiplying global
weights of the sub-factors with scale value of sub-factors each supplier, then prioritize risk
value in order to select the best supplier
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Fig. 3: Membership inctions-of linguistio, va -Bes@or s:u factors

RESULTS

An applicafion of this Thailand.
There are twa stages of thisf : risk factors
of supplier selee ionin Practicas by second part
(step 5-10) i§ to efaployfiZ supplier in
an illustrated example A) company
in Thailand ¥ plained step

by step togethe \@h t.h

Step 1: [dentify

(] asme@o ed i

Step 2: Interview “‘“. compéhiesin Thailand in
different '@ C | as purchasing,
quality dent 6&" ly as. Res :‘ and ‘Development, 4 Then, develop a
questionnaixe ] i ; literature survey

supp er selectio _
was d l?ted to 225 sam kestesponsibility in supplier

: ica Qyﬂr@ ﬁ uf drn€ companies in Thailand.
_under-a oint Likert scale (i.e., 1 = Very low
importance, 2 = Low 1mp0rtance, 3 =" Medin portance 4 = High importance, 5 = Very
high importance). Results from the survey indicated that the most of respondents (43.11%)
who answered questionnaires are in a manager position. Most of them (64%) are working

which found s 1fi
Step 3: The questionnafre’
selection process in

Respondents were asked L5 rated

in large companies and 48% of those companies have their own brand products (Table 4)
Step 4: Group supply risk factors and sub-factors through factor analysis which detailed are.
shown in Table 5 using SPSS. Factor analysis using principal component method revealed
six factors that collectively described managements’ perspective on their supplier selection
These six factors have been extracted from 30 sub-factors by using the cut-off initial eigen
value of 1.00 which account for 16.042, 12.712, 10.280, 10.278, 9.880 and 7.906% of the
variance explained after rotating maximum value as displayed in Table 6. Factor 1 (or R1)
is entitled “External risk factor” comprising eight variables including policies, politics,
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Table 3: Literature review on supply chain risk factors

Kull and
Shi Wuetal Tallui Lee
Risk factors (2004) (2006)  (2008)  (2009)

Pujawa and

Matooka et al.  Geraldin

(2009)

(2009)

Wu.(2010)

Tummalaand
Olsonand and Schoenher Shemshadi ef al

(2011)

(2011)

Xiao ef al.
(2012)

Price . . . .
Farecast .

Financial . . . .
Information .

Material . . .
Performance .
Organization

Capability -

Productivity .

Quality product . . .

Rand D .
Technology

On-Time .

Quality of delivery

Quantity

Return

Economic . =

Labor disputes

Legal ) . .

Natural disasters . . .

Policies

Politics . .

Table 4: Summary of the demographieeharactetistics

Category

Frequency

Percentage

Position
Management,
Manager
Assistant manager
Engineer and purchase
Size

Large

Medium

Small

Tier

Own brand

1st Tier

2nd Tier

3rd Tiér

i b
o7

40

144

38

108
80
14
23

7.66
43.11
31.66
17.78

64.00
18.10
16.90

48.00
36.60

6.20
10.20

natural disasters, infrastructure,

environment, legal, labor disputes and economic.

Factor 2 (or R2) is entitled “Quality control risk factor” comprising five variables
technology, safety, collaborative and R and D. Factor 3
(or R3) is entitled “Delivery risk factor” comprising four variables including on-time,

including industrial standards,

quantity, quality delivery and return. Factor 4 (or R4) is entitled “Material control risk

factor” comprising six variables

including performance,

material, purchase order,
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Table 5: Total variance explained

Initial eigen values Rotation sums of squared loadings
Components Total Percentage of variance Cumulative (%) Total Percentage of variance Cumulative (%)
1 11.614 38.714 38.714 4.813 16.042 16.042
2 2.932 9.773 48,487 3.814 12.712 28.754
3 1.727 5.768 54.245 3.084 10.280 39.034
4 1.455 4.851 59.085 3.083 10.278 49312
5 1.310 4,368 63.464 2.964 9.880 59.192
6 1.080 3.635 67.098 2.372 7.906 67.098
7 961 3.202 T0:30T
30 0.118 0.894 100

Table 6: Rotated component matrix

Factors F1 F32 F& Fd Fb F6
Policies 0.855 0.149 0.104

Politics 0-820 0.145

Natural disasters 0.790 0.238 0156

Infrastructures 0.665 Q.292 0.178 G116 0.105

Environments ' 0,639 0.180 0.314 0.155
Legal 0.632 0.356 0.146

Labor disputes 0.625 0:280 0252 0.162 0.209
Economic 0616 0.429, 0121 0.204 D118 0.213
Industrial standards D@78 0.76886 0116 0.304 0155

Technology 0.128 0.723 0,207, 0186 0137

Safety 0.200 0.722 Qeye 0.159 175
Collaborative 0.278 Q.657 0.192
Rand D : 07305 0.654." 0.239 0.285

On-time 0.164 0.178 Q.778L5, 03125 0.162

Quantity 0632 0490 0442 0.255
Quality delivery Q122 B 0614/, 0.166 0.298

Return 0167 0.680 04863 0107 0.310
Performance 0.274 Q311 0539 0.189 0.296
Material 03824 0.136 0.634 0,392 0.135
Purchase order 19 0.101 0.119 0781 0.347 0.142
Inventory 0.165 0.238 0.168 0.744 0.237 0.191
Information 0.196 0.142 0152 0716 0.329 0.208
Organization 0.243 (0.350: 0.317 0.610

Productivity 0.242 0.245 0.809

Quality product 0.113 0.275 0.149 0.240 0.763 0.115
Capability 0.400 0.181 0.238 0.627 0.140
Production process 0.189 0.225 0.246 0.254 0.567 0.149
Price 0.149 0.185 0.815
Financial ’ 0.161 0.200 0.198 0.233 0.756

Forecast 0.247 0.251 0.102 0.707

inventory, information and organization. Factor 5 (or R5) is entitled “Production risk factor”
comprising four variables including productivity, quality product, capability and production
process. And, Factor 6 (or R6) is entitled “Cost and financial risk factor” comprising three
variables including price, financial and forecast as shown in Fig. 4. Extracting factors are
shown in Table 7
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Table 7: Extracting factors

Factor/sub-factor Detailed description
Factor 1: External risk (R1)
Policies (R11) Uncertainty in government policies will impact to the business. Changes in political situation might also

affect policies and regulations of the government on a long term, changes in law, increase labor costs,
exchange rates changes and infrastructure disruptions

Politics (R12) Risks associated with political unrest or a political crisis that is affecting the business

Natural disasters (R13) Risk of suppliers is located in the area of natural disasters such as earthquakes, floods, ete

Infrastructure (R14) Risk of the physical structure of the logistics infrastructure that is unreliable, such as traffic congestion,
transportation is inc ion ¢ i

Environment (R15) Risk of fi ty of the supply chain env es which affect the environment both
inside e the i

s_uzh vironme used by the product, trade barrier

re ién, includi & /tpnfe the field procurement.
Legal (R16) sssociatemeh\ vaﬁ/vn ggulations requirements, such as
~compliance withTaws-er€p gtis al labor, security in operation or welfare
Labor disputes (R17) Risk JFT'T;I& such a ‘ bots] T?s, sk Eel, the r ion of staff or sabotage
fro " ..._- b CZ
Economic (R18) Risk r?j, AT < ec@nons -f« nancial problems

te to import raw

Factor 2:
Industrial s such as Thai
of Hazardous
Technology (R [ plier without
an 1-’_ emipatibility of the bpérating system.
.& d external e 'y or without
e
Safety (R23) v“"? Cause m_@ o age to property.
"_""r-u -I ate n-‘- a.use : e of harm or error
Collaborative (R24) al I ; , Com; d relationships with
: t... ies with s aboration research and
R and D (R25) the d development of new products‘irr product to satisfy customer's
requi for d&l@l@ ngilch as] t%’i 1%@_%11019 i research and development (R&D)
support. time to launch products into the market,
engineer no expe dibility
Factor 3: Delivery risk (R3)
On time (R31) Risk of delivery to the customer on time, such as issues of capacity and congestion of the port, Process
customs clearances at the ports, higher cost of transportation, transportation breakdowns and so on
Quantity (R32) Risk of product damage during transport, such as the leakage of the product, the packaging does not

meet the specifications, damage during transportation

Quality delivery (R33) Risk of fluctuations in the quantity of goods that do not meet the order, missing assembly parts due to
a defect in quality management and the uncertainty of suppliers

Return (R34) Risk from delay in returning raw materials/products to the manufacturer or the delay in the process of
coming back from customers because the customer refused

Factor 4 Material control risk (R4)

Performance (R41) Risk of suppliers in the implementation of major policies to meet customer demand as the most powerful
ability in production such as ability to production, quality control or delivery

10
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Factor/sub-factor

Detailed description

Material (R42)

Purchase order (R43)

Inventory (R44)

Information (R45)

Organization (R46)

Risk of material shortages. The current global demand for resources increases. Impact of the lack of
material to produce products such as the satisfaction of the cost of raw materials, quality of raw materials
or raw materials came late in production due to shortages or safety stock

Risk from the purchasing standard process and the delayed process or any material or information flow
within each supply chain step, such as purchase order (PO) or purchase requisition (PR) not completed,
incorrectly data from the supplier, error forecasting '

Risk of low efficiency inventory management affects to holding inventory cost and also affect to the
depreciation, loss spacespending orders,inventories xeessive capital investment efficiency, and costs from
managing unnecessary

Risk of management information\has potentially critical incident'eqnsequences and will effect to other.
criti¢Bl afea of risk. Supphier's information syétefus-dre out of dated'oy eliable (Kull and Talluri, 2008).
Risk/also refers to data ywiiteh a;ia"rmt c'r'aﬁibie h:rid l'oét ordisclosed to competitors

Risk of orgamzatlonal shmctura will affect” aparatwns Within the organizationi That is affect handicaps

"to achieve ah)ecmr&e duch a8 opefational procels, quallw contral), comphance with ules or orders, unclear

de\relnpmem. dr managenient, rﬁpmmhhties

Factor 6: Production risk (R5)

Productivity (R51)

Quality product (Rsz)

Risk of the highest: sapahhty in praduct.mn wheu t.he trrder ncreases prudu.;.twu progess not.flexibility
tobe able to chang® quiskly for suppori. ordérs

Risk from quality of raw materials ur production ‘process. The pmduetwn inputs clo net meet quality
specl.ﬁcm msl.nate from mdlﬂdual mppher failumes, Lomquahw control stamdards. No quality control

- systems and omd;mums x.m.prbvement process Part.s rqecwd bythe customerior a defectwe eheck incoming

guality gontrol and produdtion ines: '.{‘he de.fect has.not. beon detected insthe quality control process, To

£ ; analyze the correctly- product quahty g quahty mamagement to produse efﬁment.ly or stafflack of quality

Capability (R53)

Production process (R54)

Price (R61)

Financial (R62)

Forecast (RG3)

tra.lmng
Risl“of._the suppher ca.pabﬁl!a’ such as the sbah!;y tn ma.ke quality products, the'ability o reduce costs,
teehnological capatxhtles and manufact.u:mg capab:].tty ta dwelop and: martifacture new products

" Risk 8f meﬂﬁo:.ent productwn process, such ag quahby contml prodmtion speed nroductmn
Jegst or customer respansweness on time : g
Factor 6: Cost andfinenéialyrisk (R6)— ] \

The price of raw! maten Jis; mgmﬁu.ant to nsk \fanation in price impagtston thelcompetitiveness. The

Y posslbﬁlty of h.avmg an unstable u!:reasmgmand pr‘oduotprice in comparedwithther suppliers in the future

1shkey l.ssue of the compan¥ smh as mxpacted problems a]lnca.tmg rawmaterials, yield problem,
Specification uhangea

Risk%ef fipancial’ stab:hky or credit risk such as stock phices, cashflow, profit and loss statements.
Financial®stability is the" Deg@ssary requisite for” long-terti paftnership between supplier and the
manufacturer. Infadditinpeompanies need working eapital fof'the business to achieve liquidity events that
are not expected

Risk error from forecast uncertainty in the planning, preparation and delivery of raw materials or caused
rapid changes in production planning, material recorded incorrectly .

Step 5: This decision is converted to the hierarchical structure to transform the factors,
sub-factors and alternative as the schematic structure shown in Fig. 5. The ultimate goal
is to choose the best supplier which will be placed in the first level. Main factors (external
risk, quality control risk, delivery risk, material control risk, production risk, cost and
financial risk) and their sub-factors are located in the second and the third level,
respectively. Then a decision maker is asked to determine the fuzzy scale for importance
weight of factors and sub-factors. Choose the appropriate linguistic variables for the
relative weights of the factors which is given in Fig. 8 and Table 8. Then the decision

11
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I Supplier selection I

Goal l
Factor I
External risk l I Quality control | Delivery risk | IMaterial control riskl | Production risk 1 Cost and financial D
(Rll) ﬂSkl(Rl) (R|3) (Rl4) (R.S) risk I(RG)
Sub-factor I l I I l l
Policies (R11) lindustrial standards (R21) ) On-time {R31)| | Performance (R41) || Productivity (R51) Price (R61)
Politics (R12) Technology (R22) Quality (R32) | | Material (R42) Quality produet (R52) Financial (R62) D .
[Natural disasters (R13) | Safety (R23) Quantity (R33)| |[Purchase order (R43)| | Capability (R53) Forecast (R63)
Infrastructure (R14) Collaborative (R24) Return Production process (R54
Environment (R15) Rand D (R25) %
Legal (R16)
Labor disputes (RL7) \
Economic (R18) \&\\\
_"\-.‘ N\

Decision alternative

R,
o = 1 s | " |- 2 i
Fig. 4: Model i otic : k N S
—o— -
; o_'c'cEc_‘n.tn \ ; 2 3
ST 2N 19 7575 g
0058

- 0 069 -...w '-‘ ‘:9;0:*’ 0.06

D I'..“

il is compared { very nsk f

rtant (WMD hhan y

efactors are calculated and the dependencles
among the factors are considered of main factors are shown in Table 15

Step 8: Calculate the interdependent weights of factors by multiplying inner dependence matrix
in Table 16 with the local weights of the factors provided in Table 8:

[1.0000 0.1759 0.1516 0.1610 0.1605 0.13597 [0.1334] [0.1352]
0.2226 1.0000 0.2359 0.2527 0.2449 0.2558] |0.1984 0.1967
0.1733 0.1876 1.6000 0.1760 0.1920 0.1782{ |0.1535 0.1539
0.1997 02118 02117 1.0000 02129 02162 | |0.1737 0.1740
0.2137 02371 0.2119 0.2774 1.0000 0.2139| |0.1829 0.1822
[0.1908 0.1876 0.1888 0.1830 0.1896 1.0000| |0.1580| |0.1581 |
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Table 8: Local weights and pair-wise comparison matrix of “Main factors”

Risk factors R1 R2 R3 R4 RS R6 Weights
External R1) 1LL1 2/5, 1/2, 2/3 1/2,1, 372 1/2,2/3, 1 1/2,213,1 2/3,1,2 0.1334
Quality control (R2) 3/2, 2,6/2 1,1, 1 1,3/2,2 1/2,1, 3/2 1,32,2 1/2,1,3/2 0.1984
Delivery (R3) 2/3,1,2 1/2,243,1 1, 1,1 2i3,1,2 1/2, 23,1 2/3,1,2 0.1535
Material control (R4) 1,32 2 23,1, 2 1/2,1,3/2 1,1,1 2/3,1,2 1/2,1,3/2 0.1737
Production (R5) 1,3/2 2 1/2,243,1 1,32 2 i/2,1, 312 i,i,1 i,3/2, 2 0.1829
Cost and financial (R6) 1/2, 1,32 2/3,1,2 12 1,32 2/3,1,2 1/2, 23,1 1,1 0.1580
Table 9: Local weights and pair-wise comparison matrix of “External'fieksub-factors

Sub-factors R11 R12 R13 R14 R15
Policies (R11) 1, 1,4 1,302, 2 25, 1/2, 28 1/2, 213, 1 1,3/2 2
Politics (R12) 17,258, 1 T N 95,112, 273 2/5, 1/2, 213 1/2, 23,1
Natural disasters (R13) AP, 2, 612 3252 131 23, 2 1,302, 2
Infrastructure (R14) 1, 3/2-% 322,512 ¥Z 1,32 1,1 1,3/2 2
Environment (R15) Lia;-243, 1 I8r2-2 18- 203, 3 1/2, 218, 1) L11
Legal (F.16) 3/2, 2,18/2 312,L.5/2 1, 3/202 1/2, 1, 312 1,32 2
Labor disputes (R17) 1,8/20% o8P 62 12,1,8/2 1/2, 1, 3/2 1,322
Economic (R18) Pl Y/ 2 28,,1)2 12 2/3, 1 1/2, 1,32
Sub-factors Ri6 R17 : R13 Weight
Policies (R11) o5, 19, 203 oY 1/551, 872 0.1056
Politics (R12) 25, 12, 203 : 205, 112, 208 32, 248, 1 0.0552
Natural disasters (R13) /20 93, 11 203, 1,2 L2, B2 0.1456
Infrastructure (R.14) 2312 203,1, 2 1,312, 2 0.1534
Environment (R18) L2203 SYcugiiera, T8y 1,2 0.1027
Legal (R16) LB | 1982 i, 3/2,2 0.1687
Labor disputes (R17) 12 28,7 TRz 2/3nl, 2 0.1429
Economic (R18) 12 23 172, 1,32 .. 1, V8 0.1219
Table 10: Local weights and gair-wise comfagson Watrix bf “Quality eafitrol risk"sub-fagtors (

Sub-factors R4} R22 R23 R24 R25 Weight
Industrial standards (R21) i, 1 108528 33,2, 612 3/2, 2, 6/2 Waig 2 0.1369
Technology (R22) 1/2,.2/3, 1 B 50 S(EBL21612 i1, 3/2, 2 1,472, 2 0.2558
Safety (R23) 2/551/2,08 25, 112, 218 | N 1/2, 218, 1 1/2, 2/3, 1 0.1782
Collaborative (R24) o, 102 243 1/2, 213, 1 1, 3/2,2 3, 1'a 1/2, 2/3, 1 0.2162
R and D (R25) B2, (3, 1 1/2, 2/3, 1 1,32 2 Y, 8/2,2 T Xs) 0.2139
Table 11: Local weights and pair-wise compatison atrix of “Delivery risk” sub-factars

Sub-factors R31 R32 R33 R34 Weight
On-time (R31) 1,1,1 1.3/ 2 1/2,1, 312 1,3/2 2 0.2068
Quality (R32) 2, 213, 1 1,1, 1 23,1, 2 1,3/2, 2 0.2566
Quantity (R33) 23,1,2 1/2, 1, 3/2 5 He e 3/2, 2, 5/2 0.2968
Return (R34) 1/2, 2/3,1 1/2, 2/3,1 205, 1/2, 23 1,1,1 0.1497
Table 12: Local weights and pair-wise comparison matrix of *“Material control” risk sub-factors

Sub-factors R41 R42 R43 R44 R45 R46 Weight
Performance (R41) 1,1,1 23,1, 2 1/2,1,3/2 23,1, 2 1,32, 2 23,1, 2 0.1744
Material (R42) 1/2,1,3/2 1,1,1 1,3/2,2 1/2, 1, 3/2 1,3/2,2 2i3,1,2 0.1816
Purchase order (R43) 2/3,1,2 172,273, 1 1,1,1 1/2, 213, 1 1/2, 1,372 283,1,2 0.1536
Inventory (R44) 1/2,1,3/2 23,1, 2 1,38/2,2 1,1,1 1,8/2,2 283,1,2 0.1816
Information (R45) 1/2, 2/3,1 1/2,2/3, 1 2/3,1,2 1/2,2/3,1 1,1,1 1/2, 23,1 0.1359
QOrganization (R46) 1/2, 1,372 1/2,1, 3/2 1/2,1,3/2 1/2,1, 3/2 1,3/2,2 1,1,1 0.1729
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Table 13: Local weights and pair-wise comparison matrix of “Production risk” sub-factors

Sub-factors R51 R52 R53 R4

Weight

Productivity (R51) 1,11 1/2, 243, 1 1/2,1, 3/2 2/3,1,2
Quality product (R52) 1,3/2,2 1,11 1,82, 2 1/2,1, 3/2
Capability (R53) 23,1, 2 12, 28,1 1,11 1/2, 273, 1
Production process (R54) 1/2,1, 3/2 23,1,2 1,3/2,2 1,1,1

0.2300
0.2901
0.2106
0.2693

Table 14: Local weights and pair-wise comparison matrix of “Price and financial risk” sub-factors

Sub-factors R61 R63

Weight

Price (R61)
Financial (R62)
Forecast (R63)

1/2,1, 3/2
1,38/2,2
&k

0.3690
0.3366
0.2054

Table 16: Computed globa

Factors

Global weights

External risk (R1)

0.1816
0.1358
0.1729
Production risk (R5) 0.1822 Productivity (R51) 0.2300
Quality Product (R52) 0.2901
Capability (RE3) 0.2106
Production process (R54) 0.2693
Cost and financial risk (R6) 0.1581 Price R61) 0.3690
Financial (R62) 0.3356
Forecast (R63) 0.2954

0.0076
0.0202
0.0207
0.0139
0.0228
0.0193
0.0165
0.0267
0.0503
0.0351
0.0425
0.0421
0.0457
0.0395
0.0457
0.0230
0.0303
0.0316
0.0267
0.0316
0.0236
0.0301
0.0419
0.0529
0.0384
0.0481
0.0583
0.0531
0.0467
0.0075

Then, calculate the global weights of sub-factors by multiplying local weight of the
sub-factors with the interdependent weight of factors. Computed values are shown in

. Table 16
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Step 9: The membership functions of these linguistic variables as shown in Fig. 4 for eachsupplier
are determined by the same decision maker and the average value related with this

variables are shown in Table 2. Therefore, the scale value each supplier are shown in
Table 17

Table 16: Inner dependence weights of the factors

Factors R1 R2 R3 R4 R6 R6

External risk (R1) 1.0000 0.1759 0.1516 0.1610 0.1605 0.1359
Quality control risk (R2) 0,2226 1.0000 0.2359 0.2527 0.2449 0.2558
Delivery risk (R3) 0.1733 0.1876 1.0000 0.1760 0.1920 0.1782
Material control risk (R4) 0.1997 0.2118 0.2117 1.00C0 0.2129 0.2162
Production risk (R5) 0.2137 0.2371 0.2119 0.2294 1.0000 0.2139
Cost and financial risk (R6) 0.1908 0,1876 0.1888 0.1830 0.1896 1.0000

Table 17: Supplier selection based on supply risk factor

Supplieg/A Snpplier B SupplierC

Sub Global Linguistic Scale Risk Linpuistic Seale Rislg Linguistic Scale Risk

factor weights evaluation vyalue ——walue evaluation value yalue evaluation value value
R11 0.0075 M 0:50. 0.007 M 4.50 0.0t M 0.50 0.007
Ri2 0.0202 M 0.50 150.004 M 0:60 \ 11 /0:004 M 50 0.004
R13 0.0207 VH 3,00 0.020 L 0.25 0,005 M B0 0.010
R14 0.0139 E [0 i 0.016 L 0.26 0.006 M 050 0.010
R15 0.0228 L 0.25 0.003 L 0.26 0003 H (W) 51 0.010
R16 0.0193 G 0,25 "0:006 L 025 0008 L 025 0.006
R17 0.0165 VL 8100, 0.000 Vi 0.00 0.000 M 050 0.010
R18 0.0267 L 025 0.004 L 0.25 0.004 H 0.76 0.012
R21 0.0503 VL 000 0:.000 VG 0.00 9.900 L 026 0.007
R22 0.0351 M 0.50 0.0%6 5L 0/26 0.013 M 050 0.025
R23 0.04256 L 0.26 002 VL 080 0.000 M 0.60 0.018
R24 0.0421 L .25 011 M 080 0021 L 0.26 0.011
R25 0.0457 M 0G0 0:021 L 0.28 0lor1 M 0.50 0.021
R31 0.0385 VL 0.00 0.000 i\ 0.50 0.023 L 0.25 0.011
R32 0.0457 L 5,5 0010 L 0.26 0,010 I 0.26 0,010
R33 0.0230 VL g0 0°0a0 L 0.25 0.011 L 0.25 0.011
R34 0.0303 L 0.25 0:006 M 0.50 0:012 M 0.50 0.012
R41 0.0316 M 0.50 0.016, Vi 0.00 0000 L 0.26 0.008
R42 0.0267 L 0.25 0.008 iz 000 0.000 VL 0.00 0.000
R43 0.0316 L 0.25 0.007 L 0.25 0.007 L 0.25 0.007
R44 0.0236 B 0.75 0.024 M 0.50 0.016 M 0.50 0.016
R45 0.0301 L 0.25 0.006 M 0.50 0.012 M 0.50 0.012
R46 0.0419 L 0.25 0.008 L 0.25 0.008 L 0.25 0.008
R51 0.0529 L 0.25 0.010 M 0.50 0.021 M 0.50 0.021
R52 0.0384 L 0.25 0.013 L 0.25 0.013 L 0.26 0.013
R53 0.0491 L 0.25 0.010 L 0.25 0.010 L 0.25 0.010
Rb54 0.0583 . L 0.25 0.012 VL 0.00 0.000 L 0.25 0.012
R61 0.0531 H 0.75 0.044 L 0.25 0.015 M 0.50 0.029
R62 0.0467 M 0.50 0.027 VL 0.00 0.000 L 0.25 0.013
R63 0.0075 H 0.75 0.035 L 0.25 0.012 M 0.50 0.023
Total risk value 0.359 0.246 0.366
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Step 10: Calculate supply chain risk value of sub-factors each supplier by multiplying the
globalweights of the sub-factors with scale value of sub-factors each supplier. The risk
value results of each supplier are shown in Table 17. The table displays that a total risk
value of supplier A = 0.359, Supplier B = 0.246 and Supplier C = 0.366, respectively.
Graphicall presentation of results of each supplier are demonstrated in Fig. 5

From the graphical representation, it can be seen that supplier C has the highest risk on
external criteria, quality control and delivery, whereas supplier B has the highest risk on material
control. The production risk of every supplier is not.different. Supplier A has the highest risk on cost
and financial issues, followed by supplier"C and-supplierBrrespeetively. As such, in overall it can
‘be concluded that supplier B is thes best. suppher for this comp anv whieh has the lowest priority fr‘om
the other alternatwes

DISCUSSION -

A decision makifigiof the best suppher selectlon capabcrease.the efficiency of supply chain
operations. Factor dnélysis and fuzzy KNP aré rised inwthe ifbeprdted way to supplement the
supplier selection progess. ThisiStudy expi_ores supplychaih riskifdctors for supplier selection applied
to an actual case study. The results nivéal bhat-thére@are six factors which electrical andjelectronic
companies in Thailafid afestaken;inte consideration,i. el rigks from extefnal, “quality control,
delivery, materiglicontyol, production; cost"and/finaneial whichinchide thirtssub-factors. quality
control has the highest rankm.g, follgwed by producblon and miaterial gontrol, respectmely This
proved that this study‘has veliditynn practical scenario as ‘quality ¥s alyrays considered as the first
priority to evaluation.sup pliew(Dicksot, 19665 e ot __200? Deshmukirand Sunfiapwar, 2013).
If qualities of raw material opprodudt de Hot meet. "t_hé-stande_irds orindustrial regﬁlationsl it will
lead to ineffective\suppi§ chain and decrease the.valug of products. Gouseguently, produets cannot
be exported or launched#d the matkét intime: F‘\lx*thermofé_,_ produetiofixisk wassalSo Fanked as the
second importanceifor the electrieal, and) elgctronic casgsegfmpany =it is pxetty miich true as
production process alse Wil*have, diteetly) affested™to \thé: effidiency of apy gompany. When
production process is nof flexible ox inefhdentyitWihdeargase the petformande of the organization.
For the risk of material combiol BKegnater1al Shorbagesdnveritlry managementdow efficiency will
affect to inventory holding c8st¥errot 4 forecasting resulting in*inéapabilitdf 36 meet customer’ due
date. When considering of the“mpertant weights of sbTaators risK, 4f found that production
process, price and productivity are theop*hzee highest ranked Li€se three sub-factors are also
linked to the importance of main factors sinée*theyshave-difected effect to the quality of product,
ability to compete on price and flexibility to be able to change quickly to support customers.
According to this study, supplier B has found to be the best supplier becausé overall score was the
lowest among all suppliers.

CONCLUSION v

. The study employed the fuzzy ANP approach to determine the fuzzy scale for importance
weights of factors can application of the proposed method will offer relevant companies for more
precise and accuracy analysis and help them to be more flexible in making a decision to evaluate
the suppliers. The model can include both subjective and objective criteria which gain more realistic
in making a decision. Moreover, it is easy to modify the concepts with other firms who need to find
suitable tool in selecting the right alternative. However, there are some imitations in this research.
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The study applies fuzzy ANP model with a small number of expert, therefore, future study should
include a group of expert opinion for determining fuzzy number in making pairwise comparison.
in addition, further research can be extended by combining the FANP model to Technique for Order
Performance by Similarity to Ideal Solution (TOPSIS) method to rank supplier.
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