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This research proposes a Fuzzy TOPSIS framework to evaluate and
categorize suppliers according to their performances in terms of cost, quality, and
service time - three main aspects for the development of a more sustainable
supply chain. In doing so, three Fuzzy TOPSIS models have been constructed and
iteratively applied to a set of suppliers, one at a time, by help of five experts,
whose has at least 10 years of experience in related business. We found that 24
out of 48 initial criteria seem to be relevant: 5, 13, and 6 criteria in terms of cost,

quality, and service time, respectively.

This framework is found to be notable efficient as all suppliers are better
classified according to their performances, supporting the company's strategic
supplier improvement plan. It also enables the case study company to
comprehend the relative performance of a particular supplier when compared to
the rest. As a result, we found that all of the 33 suppliers in this study perform
well in terms of quality, but vary in terms of cost and service time. In particular,
there are 6 suppliers requiring an improvement on either cost or time metric, while
there is a sole supplier that needs close attentions on both domains. These results
are strikingly in-line with the expert’s opinions, as the company has a very stringent
quality monitoring system; but, none exists in terms of cost and service time.
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idesaniagtunsussliuuszansammsdfiunuvesiamussusmdunuy
Simple Multi attribute Rating Technique (SMART) na12fe THAZLUUNANITINUTIINIUYDS
faamluusiazas Ineliazuuulu 2 du l6ud 1) dunmsamesnisduiua uag 2) du
ArsiunsUaende e1droudly wardunadon Mndutmaruezuuluusagdusndiuan
dasdnufisuiuazuuuiy udguiedauidedaunis (1) iedansaveagdnmn
szauazuu tnednegluinse A dwsutienziuy 3.5 - 4.0 1n3A B dmsutieazwuY 2.5 -
3.49 1030 C dwisudenguu 1.5 - 2.49 Uag nsa D dmsuyaeaziuy 0.0-1.49 lagddnmn
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1) shdelumsUszdiulugnuil 1) amsamnnsandueu el
(1) AN nUe3duA1 (Quality)
(2) nsaauau (Delivery)
(3) nsliu3ns (Service)
(4) nMIALEUeIU (Performance)

Y

2) wvalunisuseiiuluaiui 2) anudunslasnne 81320UNT8 wazAILINADY
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(Security Safety Health and Environment, SSHE) #i#a1l
(1) HANITAIRUIUAIY SSHE
(2) NFANLTUIUATNBNUIY SSHE

(3) M3UfURnungselay waglviausiuedufianssy SSHE AUUTEm
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NUATIVADU NAADY Lazeugaunge tieaduayunisdmingievedy diduideinds
FIUDUYRLNFIBUVRIMUIETIAINAYES I1UIUFIANINYINNUSEEIUARLABNIINIIRUTIY
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U e 2562
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mhenuganUlge vdlgnuuinismella wagvilsaulusianaiaeliuun nidszaunisal

ynulugsiatiun lisndr 109

3) A1SAAITUN haLAALANLN N I UNISUSELNUY (Criteria) HA15419N
LUUT180981989n159 WHuaululgauniu (Supply Chain Operations Reference Model,

SCOR model) 11W398 WagAUIUTITEIEY
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o

4) ApszrmtinvefazinauglunsUsziiu nnsliRzuLANUE AR TR
wAaELNu AL Te Y8y

5  lezuwulunisdssdudszaniainlunisanduauaiumieg vedam
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1.5 wnAstunsaiuaulae

a L4

1) Usziaugy
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Famdaviaudn uaruinsifieauayuauviendn gl
Unsidon waritomasdun vomhegsamdusvesuisnnsdAng 1un §aamntuug
U399 gUATAlATUALY TURARY 9IUATIVADY MIAABY UATIILTENTITIRIENTaULLAAN
Fuzzy TOPSIS T 3 fifi lokA AMusiuyu AuAnIn Laza1uia) Ingruin wasnszike

NMsUSEIEY MBLUUTIa8s Fuzzy TOPSIS 3 Luudiaed baun

1.uuud1@es Fuzzy TOPSIS AuAunY
2.uuud1a84 Fuzzy TOPSIS suAmMAIw

3. UUTN@84 Fuzzy TOPSIS fuan

2)  lesnuannlduseiiugnedainiuuitaesdadmisaniiuaululdguniy

(Supply Chain Operations Reference Model, SCOR model) i urtulngan1nale
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guUMU (Supply Chain Council, SCC) Faluwminiildinussansnmamsunudnvusly 5
A1 laun ANUILTeiie (Reliability) N15AOUAUDIAIIUADINTT (Responsiveness)
Amatusalunsusuasy (Agility) duyu (Cost) wag N1SUSNITAUNTNE (Asset

Management) ianunsaldussidiu wagSeumeuianssy wasdseansnmeesmiaslgauniu
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16 wanantw19danaualun1sUsziiua1InudIfe SIUdUNUNNLAINAIUAALTAUYD

1 [

AL TEIY78Y NUUTRANGUETAMIAURANITUTEU TATI8RUTEENSAINNITANTUY uag
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MUUINNNTIANSHDTAL wazdSulTETamisegismngaunuted Jenosvausiag
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1.6 gunInloniauas wavganAwIslunIsA LI

A1597U524 NN5A1UIAL kazUseaananisusedu vinlaeluswnsy Microsoft Excel
(2019) wazlusunsu Python uuAsNNILAES Processor Intel(R) Core(TM) i7-1065G7 CPU
1.30GHz 1.50 GHz RAM 8.00 GB
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N8 LazauIeNngITag

Wevluunilagedurefanisussiiugdaniiioimuiuiuly weliansdnaulawuy
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nateunaninue (Multi-Criteria Decision Making, MCDM) flaFn (Fuzzy Set) wuANYBY

Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) wmAliA Fuzzy
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CY

TOPSIS Tnawatiatidnaggnianlddmiuldymnisussdiugdam srudedymnisdndula

U o

Y ¢ o Y  a o a ' .
LUUNAIENSNIN M DU Y huudIaesansdanisaniiuaululgguniu (Supply Chain

1% o

Operations Reference Model, SCOR Model) waz41uadsng19937un15U s2IHUR IR

Y

d‘ o A v U
IWONITARALARDN LagNaAIUIUIUUTS

2.1 MsUsziliulaziaundnm (Supplier Evaluation and Development)

Y

A Yo I3 = o a 19 a a
n1sUsgiiiugdant Wudgyniiegatunisiiansanliasuuudszdnsainlunns

ANTIUIUYRIIANT (Alternative) LWiBufiuinat (Criteria) NgnAnvuaTu Ineufazinueitiy

o w 1 [ a

9199z 0UIMINANAIAYANNUY AZLULUTZENTAINAITALTEUNY Taudsdmiina Ay

o

YoIAAZINAUIITNIE AT wazUsedulaeriieivay

msUszdiugdam Junilsluidenteululgwinisdndulasuunaienast (Multi-
Criteria Decision Making, MCDM) tesannn1suszfiugdnvlulayarndnisueununglng

fionunasnaulaliaziuuiminaudiAguounualunsUszilunnuuetu Fenuailunis

Uszidiugdamuudulaianasinisinudinna wazduaunn uinadfidonndes w3e

5

¥Ya o vV a

Faudatuinaaiduy Tngndsandadeninasiunsdndulsund giisunadadulaazviing
UssillulirzuuumadenvidedSamsnesiisg Wsuiuinasiflatmunlind NN
yhmsdnddumuamasnsalumsdifiuauangfiaalumigailednidenguuzlung
fndodamadadu viodndfuvesidamitdudunuegluagiuifanuaunsonnigald
é’fqﬁasﬁqm Lﬁaﬁwmiﬁwmﬂ%’w@aﬁiaw (Memari, Dargi, Akbari Jokar, Ahmad, & Abdul
Rahim, 2019; Nadaban, Dzitac, & Dzitac, 2016) a1nn1sAnwuiITelaedulnguatym
msadulanuurasinms swdanmsUsediugdamduinazdssandldmadadun sade
fhethatu msUszandldiledion (Fuzzy Set) Safiu MCOM msuszgndldnisinaulauuy
vanewnaeiiuilediniiadelmiin Fuzzy Multi-Criteria Decision Making (FMCDM) 1u
wadansindulaiiamisainnisiuauliuiueu uazauaguinseveanisinduloves

uywdld lneguuuuvesnsindulavesysdtudnasilumeeuiliwivduiven nednae
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andulanselidinaulusuiuudiulsniw (Linguistic Variable, Linguistic term) 14w 111N
Pp8 Uunane wiesulladuanulusiugnuusulunisdndulansanislimnauiuilsiing

#9® (Fuzzy Number, FN) 3agninanldunudiudsniw lngwdgudiuusawilvedly

[

sULUUTRIi A le® Feiavileddadudunuvesilafduainuduaun@n (Membership
Function) ¥a3sauUsn1w1iug Snsevils susuvuimailednieudundssendlduinian
loun davileduuuaimasy (Triangular) fiavileddimasuaimy (Trapezoidal) uae

favilefuuuimdi@eou (Gaussian) (Nadaban et al, 2016)

a

Lima-Junior and Carpinetti (2016) T6ua3nausIaUzIAUUUIIADI019990T

afiuaululgauniu (Supply Chain Operations Reference model, SCOR Model) fiRnTu
lagan1ialgguniu (Supply Chain Council, SCO)) dWaduniesilolun1sidede way

Wisuiguianssy wazdseansanluiisldaumuunussyndldiunisussiuanuaunse

a v L 2

VIR IUTRAUAUNY UazdffuUsEanSamnIsdetou niouednnguyInviniy

[ 7

UseAngnimnsaduu wagimuakun SRS uUTsdam Iinzauiuden wag

Y

ToAREYDILAALNGY

msUszfiuddnndunandAguemannsdanis wagusnisanuduiusseninge

WazEIm11 Osiro, Lima-Junior, and Carpinetti (2014) na1331n15Usgllugdnnmandnsavin

Y

Lol 2 928 lnguvinugasarnanliunisusediunsearunsawuslanuingusvasdluy
n1sUseidiu lnedisaaiusnAen1suseliugdnnnlutunaunisinae/inm TnguszasAves

nsUsziiulutuilAensussiiuauaansalumsaiivauveEdansunisAniongyug

U LY Aa o =

lun159n%a/dam FeazUsillu wazdnLTeIdAUTIRIANINRANEAIN WazilHAIU HIUIN

'
Yyvaa v

Mnfunfignaudsiesngaiedadonigniidne nmgengaduguuzlunisdndedaning

Y

fumndesntstruzifieasifen viedmdondiifidnenmsesasauddulunsdiinns
Famadsdudesnmstuusansses dunaveinfensussdiuiinnmdainnisiadodaig
auliunisiasaiiousosudn Robert M. Monczka and Larry C. Giunipero (2009) na@1191n13
UspiliulududiiynamneiieUssiuussansnmnisdiiunu (Performance) Lot
wazUSuUsInIsAnilueny SIudanisinwianuduiusseningiam LLaz;:JG?}Ja IngUseiiuy
Uszavsammssunuvessiamusazefisuiuseduiinanis msUssduluduiiineg

anfunistaefiuiadedndnadulsedlugduuunisysadiused ynesel niesglnsuna
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N
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Fuegivulouisreusiazuien nan1suseliuiiazgnirluldlunismawnunisimuiuay
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2.2 Msdndulanuuraisinadst (Multi-Criteria Decision Making, MCDM)

Jaymnisdndulawuunateginas (Multi-Criteria Decision Making, MCDM) g1
Useynaldiulgyminisdndulalunangdinte wu tasugeans deaumans Ineieans
MIuNNgS wazdue Fednuarsiddyreslym fe Yseneuludenaradvine aie
i laednasdaudeiu ganduladeavdesAnidaninaue (Criteria) iazwuuysziiy

19590 (Alternative) WIgUAULNMUT LAITIAAIAUNIBABNANUUINTNUDILNMUI hATALLUU

nMsUssiluierumImadenlvufeniudeniiign (Nadaban et al., 2016)

nsUszlluddanidunilddulyginidnazihnisdndulawuuiansanvaiginaeiun

4 Y
Usvenaly é’ﬂwzummﬁcymsummiﬂizLﬁuQ’i’]’mmvﬂuﬂﬁﬁmﬁuhﬁﬁmﬁaﬁmmﬂ‘wma6‘]
Padeusznevdu Wulgmnisdnaulafifanududou Lﬁmmﬂmiﬂimﬁu;ﬁmmﬁmﬁumi
Uspidiunruannsovesidaviludiusing Fainaesgninuntuduwnasidmiunssad
Tiiminusaginasiaefidoang inusitanuaildlunisssdiudulinasussnaulude
NI warduAMATW iNaeTA1eY Henaazaonadesiu daudetu vieenaadl
munguaie ldannsassydneuidalaulainly violild ldanunsassyfmeuiidnou
Ju 0 wde 1 Wednadmau uonannmisdadulawuunareinmd sefinismeadiadug Al
afuayumsinauladaingnihanyseandlisansne ielildsunansinaulefifiuszavdnm
wagludagduiinmsfnwinisuszgndldnisdnaulawuunanginasilulaminisyssiiugIam

AUeY1NIHaNe (Nadsban et al., 2016)

Tuanunisalasavestymnisdnduladnnuiutednin Tngusvasd wasnainiuuni

a (3 U Aa

Linsuudda vaneq 9u3deddnisussyndnisdedulasvunateinaaidinumaindue

Aa o

Wielddnnsiudgymnisdedulandideeuliuudail msussfiugdamivuii mallaniad
feuhunUszgnaldsauiunmsdndulawuunanenasife Hedidn (Fuzzy Set) Hedidngniiiy

Whniesulleduauliuuuey lddaau wasiluanuiiudiuds (Subjective) 1o

Andule eteatduayunisinaulalvidused@nSainuindsu (Memari et al,, 2019)
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2.3 fla@an (Fuzzy set) faauila® (Fuzzy Number) wagguuuuilardumnunduaundn

(Membership Function)

231  fledian

fediandugninauendausnlng Zadeh (1965) iunguiilarunsnyssyndlis
Hoymnisindulafivszneulufedeya niemadeniliannsaesureliedadaiou e
fmuadefunsangarudavesyud uasdunsliinsuginlunisdady dedwaiu
fazgnluanldluguuuuresnisidsuiindsne (Linguistic Variable, Linguistic term) 71
THunueaniiuvesilideya 1wu un dos Urunans 1udeyaiiavilad (Fuzzy Number)

a ¢ o & a Y &
‘1/1LL‘I/IUE'ULLUUGUEN‘WQﬂGU‘LJﬂ’J’]lILUUﬁiJWIﬂGUBWI’JLLUiﬂWU’]uu‘]

Waruualn X 1Wusiuiuass dedwn A (@unis 2) anuisaesulelalaeilandu

(%
1 ] |

Anuduandn ma(x) vee x lu A Hedduanuduaundniifaiogszning 0 s 1 wn

Y

lardunnuluaundnidamnn Ansanumduanndnves x lu A sxfidwnndian lnsawin

]
=

g dululade 1 minflsiduauduaun@niawintu o uansin x Lilduaundnves A
Aeaung (3) Fefledimsanieaiuuaday (Ordinary Set) Mluilsiduiiuszneulumeass

A1Re 1 yunedauduaudnes Au 0 Anunedaliiduaundnly

A= {x, py(2)}, x€ X 2)
msfsuailsidunnuidusninvesiudsiialaduansadvunldlunaneguuuy
wazunuiedaviled 1wy fleiduauwden  (Triangular FN)  fladdundonasvy
(Trapezoidal FN) wSeuuuindd@en (Gaussian FN) (Nadaban et al, 2016) @wsu

endnustazyaduluniladduanuiuaundnwuvaumiey

2.3.2 HandunnuduainBnuuuaumaey wasdavilesdanumass (Triangular

Fuzzy Number)

ferduarumduaudnvesileduuvainnion Wunisluguuuuideudiug
Uszgndldlulgmmsindulalaguuunaieinue (MDCM) Tidfien1suseliiugdnviiiiosann

WWuilsddunignlalade
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flanduanuduauidnuuvaiumasuvesen A Ysznauludesiavile® (Fuzzy
Number) 3 @1 laun (I, m,u) laehl L m,u € R waz I < m < u anuduauiidn

909 X luign A wnuseaanuduaundn py (x) auseeSuigldnuaunis (3) wazgun
2-1

0 for x<l,

8
|

<x<m,
for a

— -1
MA(x) - :tn—x (3)
for m<sx<su,
u—-m
0 for x> u
.|
X
a
=L
I m u g
X

U 2-1 ergumantuaurBnuuvaiumaes

2.4 Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)

Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) g n

0
Y
WaunTulay Hwang wag Yoon Tudl 1981 WumalianisiSesafudAinaunsenisdendiil

ANNANASERIEnanlatuAgauni InemneunfangatuazeylnaandAgauARLiIuIn

(Positive Ideal Solution, FPIS) mm’?ifjm wazadlnaainynAlgauARlsay (Negative Ideal
Solution, FNIS) wnitge ilunilslumaiaifentunvszgndldlunsuitywnisdadula
wuuvaneinua U Jeyvmnisuseiugdam Jaymmsidenaaudise (Memari et al., 2019;
Rouyendegh & Saputro, 2014) aunsaldfulgmidnauledivszneuludrenalownmd

(Criteria) haguaten1don (Alternative) laAni135n15UsELAULUUAIAUTY Analytic

Hierarchical Process (AHP) (Shih, Shyur, & Lee, 2007)
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2.5 35015 Fuzzy TOPSIS

3815 fuzzy TOPSIS gnunauslae Chen (2000) Aonsuszendld3snsiled uas

3513 TOPSIS Wshenuiieldlulyninisandulanvunansinme Tunisldautuazsedl

I
tY

NSAMUANISIEReS Jadiusniuazimunluzukuuresiaulsn1w (Linguistic variable)

[ Y

wagsaviled (Fuzzy number) Aldudunuvesileadduainuduaundnd msudndsaim
& A v o w e v a v =~ A ~
Huq weldlunisiiazuuuanudidgyvesnuannisdndula wazlvaziuuniadondlodisu
1Y) sd oy v | A 1] U a & = o
Funaansaliegnatiladne Weldusenaunszulunisanaula 3ntuIalaAifindsnw

Wusmdnaviediiialuaiuin wamlsuasald

AUVDIITNIT fuzzy TOPSIS Aeanunsaldiudynindvatsinuel (Criteria) uag
amnsaUsziliunnaden (Alternative) lanatenisdannsous dulunisuszidiuasuen
(Shih et al, 2007) waglaifinlgyniannisdadiduiiliedniadenlvaigniiuidulunis

Uszillunannisves fuzzy TOPSIS gapuunilounundnnis TOPSIS Aedilauileduasniaden

=) 1

=i = o o | aad = a a i
NigagaasiszeensduingnanaAfianganserile@ignaideudn (Fuzzy Positive Ideal

A 1

Solution, FPIS) wagszaen1slnadnAInkeNgavsonfledgauafiiau (Fuzzy Negative

Ideal Solution, FNIS) (Lima-Junior & Carpinetti, 2016)

imsUseendldisnag fuzzy TOPSIS sgamannaierunsdndulauuungy (Group

o o

Decision Making) 714lun15td8n{3nmadmsulsenunsnan NsuseliunmunInnIsusnig

Y

NIoLINTENINTAREBNWAAING 1LY WIBY wazdniin151935n15 Fuzzy TOPSIS lu

{]zymﬁLﬁ&ﬁ@ﬁUﬂﬁ%’ﬂmwmiezj'qﬂmu (Palczewski & Satabun, 2019)

n15Usrendldisnis fuzzy TOPSIS wagiladduninuluaunwuvainnioy

(Triangular Fuzzy Number) Tutlayminisdngdulanvunatsinus Usenauliaie 8 Tunou

[ |

famely ‘fT (Lima-Junior & Carpinetti, 2016; Nadaban et al., 2016; Rouyendegh &
Saputro, 2014)

(%

1) Mvuangy wagdiuluau1¥nvesd lideyanisandula (Decision Maker)

DM, (k=1,2,..,K) vdandunivuauaninaantunisdndula (Criteria)
C; G =1,2,..,m) uagiwuaniuden (Alterative) vesdgninisdndulaiug

o o

A; (i = 1,2, ..., n) gddunifedinm
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2)  fviuaiuUsne (Linguistic Variable, Linguistic Term) wazdiauiludfiaonndos
ﬁ’umuﬁqﬁ%’ummLﬂuam%ﬂﬁuaqﬁ’mﬂimwﬁm i dwmsuilandunuduanndnwuy
A1 Y (Triangular Fuzzy Number, TFN) szUsznavldednaviled (Fuzzy
Number) 3 @1 laun (I, m, u) ‘wé’amﬂﬁuﬁﬂﬁéﬁﬂﬁﬂaﬁwmﬂﬁmuuummﬁﬁmm
wiasnanina g fldlunisfiansaa (Criteria Weighting) 93 161 W]- =
(le, mwj,uw]-) ﬁ]mﬁuiﬁ@ﬁmﬁuiw"wmaﬂizLﬁu wazlvazluuLAaznILben

Wiguiisuiuinadt agld Xy = (L, myj, wy;) TundAedssidudsz@nsaimnis

adunuvesnudenifisuiuinug (Alternative Rating)

3) @1U2N Fuzzy Decision Matrix ¥84n13td0n (Altematives) (D) way Fuzzy

Decision Matrix veuinaudi (Criteria) (W) léidsanns (@) wag (5) mudndu

Ay j?11 5212 )71] le
p= A X.il X.iZ X.ij Xi.m @
An [an an )7"]' Xnm|

S v — ain (K _ 15k k
Iﬂ gn Xl] = (lij,mij,uij) ey ll] = mkln{ll]}, mij = Ezkzlmij ,

w; = ml?x{ug-}.

—~

w=[|w, W, ..W; W,] (5)

—_—

Iﬂ g ‘17‘]' W] = (le, mwj, uW]) b a lW] = mkin{ll‘:,]} s mwj =

1vk k — k
E2k=1 my;, Uy = m,?x{uwj}-
4) A1uId Normalized Fuzzy Decision Matrix (ﬁ) = [?ij]mxn Yauuning D

log#t T ansnsadwuldlagaunis (6) 3o (7) Tuegiuviiaveunmsl lnoinmseinu
HaUselevl (Benefit Criteria) Munefa inaeiNnan1sUsLiiuanvneaziiuInmInNanIs

ANTUNUTUA Han1TUTEugaNge wilumenduiuinaeiaiusumnu (Cost Criteria)
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MBS IngNanIsUsTuanTNg A1 TanINAUN LY Nan1TUTTEuENEY

MNEANNIITAUN UG

i = (2,2 %) apd uf =m benefit criteri ©)

i = l]liJr,jJr,;La u; = max;u;; (benefit criteria)

N | P P _ . S

fj = |—,—,—) and Iy = min;l;  (cost criteria) (7)
uii mii ll]

5)  #uIns Weighted Normalized Decision Matrix (V) JGHGEY W]- M B wu Wy =

* Wi

I * Wj.

)

6) fMurumeiindgauaRiBsuan (Fuzzy Positive Ideal Solution, FPIS, AY) §afy

ANANEANITUIN wazAlaRaauARLIIaY (Fuzzy Negative Ideal Solution, FNIS, A7)

Fuluarndosiganvaulaeaunis (8) wag (9) auaiu

At = {¥], 7], .., Vi } (8)

A" = (¥, V..., Vin} 9)
lne?l %" = maxju, t wey Vi = minjl,
) i Vl] ) i Vl]

7) AuINsTEEn19InaA1aauARluInLasAIgauadilau (Distances di waz

Distances dj ) v@eusiazNIuaoNAN f/i+ uaz U lawanunis (10) ua (11) mudeiu

di = Xt1dv(V5,9) (11)

6

lae? d(X, Z) unuszoznissyninsunaziiaviiadiileduinsieisnesiing (Vertex
Method) @msudaviiefaiumasy wsefentuauduauTnLuua I MasNaI1150

Auulalaeaunis (12)

d(%,7) = \/% [(x = 1)2 + (my — m,)? + (ug —u,)2] (12
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8) furmAduUszanSaulndda (Closeness Coefficient, CC;) tilngaunis (13)
G

ga9gn Famudeniiangaiiu Aenadenieglndniuariletigauafiieuan (FPIS) unfign

(o)

Y o w | = | v 1w =i 2 Aaa a
MNUUSEIEIRULIazaFenIInAINlUS A teyan Ineiniuionfifngnaziien
wagaglnannAfiedaauafiday (FNIS) u1nfige drumaieniifsesaunagie CC;

TOIANUINNAINU

di

O +d: (13)

CCi =
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2.6 wuuaee1ednisadunululgauniu (Supply Chain Operations Reference

Model, SCOR Model)

wuuSassdrsdentsdniunululyguniu (SCOR Model) Wamntulasaniasle
9UM11 Supply Chain Council (2012) dsUsznovludisquinuuzvesszdnsain
(Performance Attribute) waziuningnsuduilldnuszansam (Performance Matric) wo
AudnuuEe 5 fA1u Ainagldmuuanagninisianisisldgunu 1iud anudnidede

(Reliability) N15M8UEUBIAIUABINTT (Responsiveness) A1u@1N15aTUNISUSULUA Y

L4

(Agility) A (Cost) kag N1SUTMITAUNTNE (Asset Management) ANANWEUAAZAIY

Usznoulusmemsn 3 a1sutu Feaudunustasmazatsututuduluunisiteds lay

WASNAPUIUN 2 TN NSUANARUUASNAPUN 1 Aa1IAD N1SHANISUSEEY hazIlAsIY

U5z ANTNNVDWUASNTLAUNABIANNITODSUNIYYD97319 %15 AN D9USUUTIUBUURTNANUT

q q
4

116 JUN 2-2 Uanaue3nanfutun 1 wag 2 veInnanuuena 5 fu
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2.7 MIMA qmw‘uwuﬂm wsenuslavisousi (Pareto Front vi3e Pareto Frontier)

MsmendiATigauuunLsl (Pareto Front w3e Pareto Frontier) ifunilsluASnsm
ﬂ"]ﬁa‘ﬁzjmlaﬂﬂfgvi’lﬁmﬁmmmaﬂizmﬁ (Multi-Objective Optimization Problem) %38
Jyninsmarimuigaunaaiiarsanvaisinus (Multi-Criteria Optimization) Tag?

nnUsTaeAtue1aveiinwwe 2 TngUseasd vTeu NIty wazwayinguszasndnavdaunds

[

fu vizedululumadoatu amelddeuly viededindidmun 1wy maifiunailsgegn uas
N13AARUNUVBINARIMT N1ann It aetgUNIUE LazanuInTneunIUL

TuraeNfenaiinauud s sdudlrutanizvossruninusiug lnedgyniffinaie

%

¢ Yo < ' < a ¢ @ ad ! °
noUsrasalldnaznulavssasilulanurianinudugse wslavseun Wuisnisminguen

'
o A a a a )

nouATg anvealgmnn Tnefldfidnousuilsnsnawmilonin wieidmneuduasoud

¥
a a

(Dominate) ArfRTignvestlymidnuazdinasduaiifni Aldamnsameadulagumis

9

nanInaulalaeldvinlianduganas wasiduanliaunsausulsslasn

ﬂiy,mﬁumﬁmﬁgﬂﬁﬂﬂ%’ wu Jamlunisaswganans n1sdnassdus Jgymuinig
PONLUUNANA I Lazn15eankuunIsnan Jeynimiesunistu Jgmnsdanisndn Jeymn
NSUOUMANEINY NIIVANTRT fqmLLuwawﬁfquﬁzmﬁgﬂﬁmmﬁzqﬂm"’[fi’fﬁgﬂuqmmmam
dhifunayuiia 59u899naImMNTIHEUUA tng Ouattara, Pibouleau, Azzaro-Pantel, and
Domenech (2013) lfUsuldmsmardiadigauuunisinsmdudgmnisdadulauuunans

neudt WiefagmAmneuiiudftuauindon uwas zAuATlUNTTBRNLUULEIIA (Eco-design)

YoanszUIUNTamiulalasdafatuvedingdu (Hydrodealkylation of Toluene, HDA)

N15ATN Wuaqﬂzumwmmmﬂivmﬂ

nsmAmangaungaveslyninusenauluaie m Tngussasa wazdiuys

mid)}

foaula Wumssumeamneumeluiufivesiaeuidululey Avlvieidudng WEERRG
AINAgn eteeiian arunsalsulvegluguniluladeaunisi (14) (nfauen uag nes,

2012)
Minimized (or Maximized) : {f1(x),f2(x), ..., fm(x)} 19

W X AR NWsYRINISMIATMINZaNTan visemUsanduls
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fi(x) fe dlanduinguszasa Ni e i = 1,2,...,m

U [

gIRnUILEIA

q

[y
Y

susuulgyminsmarivingauianniivan Jumsfunmnnnes

1 '
0% v I

AMaU X Neld M 1991190 1eeglaannne1alNawuUadunN1sALaNnIsi (15) nsannela

1% o W [ d' d! I3 o dy d' o d' I3 v
YoINAALUUANNITAIAUNITA (16) Feagun1smuunvauaiunemauidululs
gix)<0,i=1,2,..,n

h;(x)=0,i=1,2,...,n

NSMANTIATNEALUUNLSLA (Pareto Optimality)

wannsmanangalaaidurimwioninadue Inelifiadue) luiuanduldla
(Feasible design space, S) u1nnIwsaddnsnamilondn nsolidgedulaluign S 7
HanduingussasdnisanunsaiudulalaenlaivinlilsiduingussasrauUasuwlas se

1 P * X dd < [ k . < A a
913na1laa1 90 X luitunndulule (Feasible Design Space, S) agiluAiimangauiian
wuuwstafdeiolifidwesgn x laqluda S Avild f(x) < f(x™) wazazdosd
v < 1 a oy * =i su o s

sgnadeamiendivinlit f; () < f;(X™) 5Uf 2-3 uansilefduingUszasd f1 wayf2 uay
Avnngalaenlifianaus) lunuanduldlanidvsnawmionin (Arora, 2017; Hu, Wang, &
Di Paolo, 2013)

fi

e

~-&

Pareto front

JUTT 2-3 Wenduinguseacd f1 uae f2 uay

onswamilondn (nsae uaz wew, 2012)

1

AI916)

Nanlngilsiimaug luiuindulyl

i
va

AN

a
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[

2.8 IUIVYNNYIVDY

nsUssiiu wardndonddnvndunidulymnisdndulasuunaisinaet (Mult-

Criteria Decision Making, MCDM) fifin1s@nw wazihluldegereiiiowunarsmaiin i
nsldiisamaliaied wazUssenavatemaiasiuiu vareuideiinisnaifnisussiduy
uazdndengdamlngliladisnsiuiumsdadulauvuinnsavansinasiiedueiodlsly
nszuaunisnsinaula eswindym MCOM fndutgmnisdndulaludeyaidnmnin

Y

A U A o o a o a A o & v A 1Y & v a &
LLazL‘W@‘JUNE}ﬂUmim@ﬂﬂ%aw@maﬂﬁ] W@Jﬂﬁ]gLUUNLﬁﬁl?sﬂﬁﬁUiu@quuu I@Uﬂqimﬂauﬁl"\]uu

4

e

= o

919azdinumquLese wiaLdulnsugaduyana Julin1suszendldiled sauduiu MCOM
nanevdu Fuzzy Multi-Criteria Decision Making (FMCDM) &dinnsuszendldogneainmann
TUYRUUANUAUINGIMERS 1Y N1TTANTNINEIRN LATFAERT LagIAINTIL JULUUYRY
v Y] I3 vy A o U a P o I3 v a
nsldeudinasdunslididerngyagyinisdnaulayssidudmdninueinisdaduls was
UszillumadeniiguiuinuaignAndenlinewwas (Salih, Zaidan, Zaidan, & Ahmed,

2019)

idlefiarsanveulwansldnuieatunsysaiu uasdndongdnny Jagduianuide
n1snaifinsUseiiy wazdndengdanilasldfedin udunisandulanuuiiansun

nargnuaAlumAlaf199 #81N1a1891UIVY LU Paramapormn, Nardchanok (2020) ¢

[
Y

Uszgnalinszuiunmsinsenidedinudu (AHP) lumsiauissuunisfnidendwnaneiess

[

A ¥ a 6§ o U a o ‘;’ 1 r-:l' . .
‘ma@f\mmLmﬂaqmﬁmmuuwmmsmmmmiizmwﬂizmﬁ Tuauen Tsai, Chia Ken

(2021). Uszandlgisn13iad5uiuN e uIUNITIATIBITERUTY (Fuzzy AHP) Tunns

v
= 14 a !

Andendnnateions nisfdamdmiulssnundniudiudiinnsednd Rouyendegh and
Saputro (2014) lauszendldisns Fuzzy TOPSIS TumsuseiiiuiioAmdensinnivesusum
U a a ao a o+ Ao & = Y] a a

SPiamfanvihmskande wazialldausiuiamilesiuiulusinsu@atdmangiuunateniaien
(Multi-Choice Goal Programming, MCGP) lun13dnassusuadsaeaingdann luvuei
Kurnar, Kumar, and Barman (2018) tauauanisussendld Fuzzy TOPSIS Tunisuseidiu
dWeAmdengdaniveslssnundnvanauianidnuianildudszimaduiiie Oroojeni

6

Mohammad Javad, Darvishi, and Oroojeni Mohammad Javad (2020) ‘Uizqﬂmi%"’j%

Best-Worst Method 53ufiu Fuzzy TOPSIS lun1sAnidendwnangieas nseddnmalieives
USENHAMUAN (Khouzestan Steel Company; KSC) Giannakis, Dubey, Vlachos, and Ju

(2020) 1435015052 UIUNTLATIVNULTIIATIEA (Analytic Network Process; ANP) Tunas
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Toun1m§ wagninens(knowledge and Resource Transfer) Insntsidenirluldsuriu
sﬁuagjﬁuLmeqms%’mmiaaﬁﬂﬁ (Lima-Junior & Carpinetti, 2016) kaga1ANI1TANEI
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Chai, Liu, and Ngai (2013) lavinn1s5ausau91uideiisanumalinnisandula
(Decision Making, DM) 7ildlusudmdentdnni lasduuneenidu 3 Useianaiunseu
wuAa laua (1) matlanisanaulawuuvaisnast (Multi-Criteria Decision Making, MCDM)

(2) wmallalUsunsun1eadaAIans Mathematical Programming (MP) Lag (3) (nada



40
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M3Useiiu widnawedsn1snsuszendld Fuzzy TOPSIS sauuilsiduanuduaunnues
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ra o 14

Process, ANP) Fuzzy AHP wag Fuzzy ANP muﬁﬂumumul,mu‘uayja (Data Training)
wmiloufuisnislaseneuszam (Neural Networks) uenaind Lima Junior, Osiro, and
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TUsunsu@adinungnuunalenindsn (Multi-Choice Goal Programming, MCGP) Tuns
InassUTuud@engianivatesie taeld Fuzzy TOPSIS TunsAndenddnvinaan
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lartunnuduan@nuuvanumaey Turaeil Kumar et al. (2018) liibiauenisussynald
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UsemaBuLfy Mefulsniel 2 ¥4n Yaaz 5 A1 wWeyssiliuaudiAyvesnue wagl
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& ¢ a ¢ v v Y
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Y

WauTuusaUsenaulume 8 Yumeu taud 1) Andengdanivinisiazyseidy 2) AMviun
fiaulsn191 (Linguistic Variable) wag@taaila® (Fuzzy Number) @1u1sun1suseiiiu 3)
[ A & o [ a a o ! 6" 4 d‘

Antdaninugidmiunisuseiiu 4) UsziliuaudiAgrsuiavinuanlaggidedyiy 5)

Uszilluddnmilaggliedvnsy 6) Basieinanisussiiu wazdnnguddnmainaanisussiiuly

Y

3 46 7) Awmreianaly (Sensitivity Analysis) kag 8) AMMUALKHUNITIANTSHIANT AnNToR-

Tonogveusiazngyl Aanslusun 3-1

1) Andenddnmyinmsiez sy —> 5) Usziiudinunlnediteoaviny

¢ |

2) AnnuaaLUsAE (Linguistic Variable) - . -
6) FLAsiNanIsUs Y

wALANAURYE (Fuzzy Number) damsunisusadiu

; |

3) AnLannmeiamivinnisusediu 7) Aasnzviannula (Sensitivity Analysis)
4) Uszillumnuanfnuasisinsinnsilnegdeauny — 8) MAUALNUNNSIANISEINN

3‘1/77'1 3-1 TURUNISUTUIUETAY NN IUTUYS

v 9
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3.1 JURDUNITALHUIIU

3.1.1 AMLERNEIANT MEITN1T ABC-XYZ

\Wenngdaviaiiuaulituaisaungivdvesusennsalfnulul we. 2562 &
MUANTT 200 518 1agiin1INTEAUAIVDIWARINITINTRIAIIN LagTIUIUATIVEINITAN
ANduUAIgUN 3-2 JanvindsAnidengdaniiterinnisussiiulagld 2 inauet laun 19k

FIMITINUYBIUTIN UardIuAsilun1T1u IneAnmEenaIN 30% VBT IUIULIAM

=

fifhafusmnmsdenuresuien uazsuauailunsidwiinugsian uasdadensdoaniss
Fovndidamaudn wazuinisfnfugsiavdnvesaenumdugiozyinisuseidiu Tiun ¢
fovnanwurusey gunsalatuayy 9uAnds TUATINEBY IADU waLILTENTIT ATy
aduayunssmiheihifudomas uendomadudmivgnamngsy was ey Tinans

U =4 U d‘
ANLEBANAIRITINN 3-1
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yaAn1sdadedndne (Fruum) Millions
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= v ¥ o %

JU7 3-2 M5U55079829095aA 11997 15IATOVATIY LAY TINIUATIYVEINISIT N TUYDIEIAN)

lut w.a. 2562



MI5N7 3-1 HIAMTgnAaanlunITUsily

53

AREVY AUA/UINT RGN AUA/UINS
S1 FanwLPG 518 MAININGLPG
S2 NAINNGLPG 519 Nugeu
S3 Nugau 520 ATIEBU NAFDU
S4 fANBLPG 521 MUY
S5 Nugeu 522 MAININGLPG
S6 f9R9LPG 523 w3aavilefing
S7 nufnfafaading s24 UYL
S8 fNNYLPG S$25 N
S9 A et 526 URRGS
S10 ATV VIAADY S27 FOUNILPG
S11 U S28 FOUNILPG
512 wSewhlefne 529 Faahy
513 YOUNILPG S$30 wSewilefe
S14 AIADU NAADU 531 o
515 ATIVEOU AU $32 ASI9E0U NAFOU
S16 Foneningty 533 Foah
S17 NIkt

3.1.2

dwmsulalunisussiiiu

Smuafaulsn1w) (Linguistic Variable) uazsiauiled (Fuzzy Number)

MuuARILUTAIY kagiavilafunudinlsnwiue Ingldaauiledunuilendu

[ a a = J a o w (3 . .
ﬂ’ﬂllL‘UUﬁiﬂsﬁﬂLL‘U‘UﬁmL‘I/IaEJlILW@I‘?IIU?]’]U’JQJN@ﬂWiTJiSLQJUﬂ’NﬂJﬁWﬂQJfU@QLﬂm"VI (Criteria

Weighting) wagiialdAuiananisiiavwuuUsviliudse@nsnmnisaiduanueginm

WisuduLnada (Supplier Rating) Tnednerinusilddiulsniwilunisuszidiu 5 Aauus



54

§198491n911338989 Lima-Junior and Carpinetti (2016) fgauiiuneiuroiievgy

TnuUsn1en uagdaviedanuuden (Triangular Fuzzy Number) @usunishnunin

Nt 5 AIMUS KAAIAINITIN 3-2 wagFUN 3-3 ALUTAIYY AINEIRU Lavdauled

auwnendmiunslinziuuyssiuUsEansannsadunuvesdaniiguiuinme 5

AU WEAIAINITIN 3-3 WarSUN 3-4 AuaeU

Y

{7519 3-2 SUAYNTTA AU U U197 14N 5T vininaein s Usesily

Weight Fuzzy Triangular Number (FTN)
Linguistic Variable ( m u
Little Importance LI 0.01 0.01 0.25
Moderate Importance M 0.01 0.25 0.5
Importance I 0.25 0.5 0.75
Very Important Vi 0.5 0.75 1
Absolutely Importance Al 0.75 1 1

TFN of coresponding to linguistic term for criteria weigting

0.8
= 06
<
2 04
0.2
0
0 0.2

—o— LI

,”\\\ . / R " /T
, ’ \\ 7 o / |
’/’ N/ -/ I
S /\\\ >'
/ / AN / N |
/ \\\ / A \l
¢ V4 ¢
0.4 0.6 0.8 1
X
Ml --@~--| — @— VI —@— Al

UM 3-3 WengupsntuaurBnuuuaiumaesundudsn s lumsimhmininasingg

Useidly



975199 3-3 SuaYNeTaIaeu s YN 197 lun 5 IR e UduUseanE0 N5

AN IUY DG IRN UTG U NG

Rating Fuzzy Triangular Number (FTN)
Linguistic Variable L m u
Very Low VL | 0.1 0.1 2.5
Low L 0.1 2.5 5
Medium M |25 5 7.5
High H |5 7.5 10
Very High VH | 7.5 10 10

TFN of coresponding to linguistic term for suppliers' performance rating

1 N »
0.8 RGN /|
= 06 / '~ 7 |
< o4 |2 A |

o P / .\
0.2 _,' / N |
0 v v ‘®
0 2 4 6 8 10

X
—e—\L L M —@- H —e—VH

U 3-4 WergumantuaurBnsuuaiumaesunudauysnryilunslineuunysed

UsednsnImnIIA il uYeIgInn g UAUINaT
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3.1.3 AMLADNLNAUNAINSUTINNISUSLIUINLUUIIADID19D I UUIIADINS

afiualulgguniu (SCOR model) U338 wAZAINAVIUILTBIITLIVRY

A 4

lnginaafignidenasieadanuiuainfilerviginmuizaniagldlunisusedu 3

Tu 5 v9lwe1v1gyNsIuUsEily 9198 unueianiuudIaenisatiuaululdguniy

' [
a v =<

(Supply Chain Operations Reference Model, SCOR model) WA urTulasan1na9le

UM Supply Chain Council (2012) Fafundnildinuszansnmauanuuglu 5

9

laun Autgeie (Reliability) N15AOUEUDIAILABINT (Responsiveness) AMNEINITE
lun1susulvagu (Agility) Aumu (Cost) wag N1SUSNISAUNING (Asset Management) ¢4
= = = a v o =3
M19199 3-4 D4M1597 3-8 WAAINAITTIVTIN a3UINNUITY waziiauelangaluiy
Ueaduresdilieivigianisned 3-9 lnainaaflasudnidonagdesldsunnuiugeuain 3
Tu 5 Wukeiy {ieiyAndennueiiiukuasuaiun1sAniden inaaUssLiiufagui 3-
5 lngluduneunisAnidoniualviElieinyuiagvinuneuluugeuaukeniy iedesiu

AR AUANDLY UTDNITUAAIAIUTUAAD BN

#I5NI] 3-4 1UHTAIAUTUYENITINYUTEaNENING WAL UTNE (Reliability) Ye3

UuU971a99871999n159 uduaululggunIu (SCOR model)

Dimension Hierarchy

Reliability

» Perfect Order Fulfillment RL.2.1 % of Orders Delivered In Full
(RL.1.1)

RL.2.2 Delivery Performance to Customer Commit

Date

RL.2.3 Documentation Accuracy

RL.2.4 Perfect Condition




§I5NI 3-5 LUASIAITUTUYDINITINUSEANEAINAIUNITADUANDIAIIUADINTT

(Responsiveness) Yoauuud1a89919890757 widuaululyguniu (SCOR model)

57

Dimension

Hierarchy

Responsiveness

» Order Fulfillment Cycle Time (RS.1.1)

RS.2.1 Source Cycle Time

RS.2.2 Make Cycle Time

RS.2.3 Deliver Cycle Time

RS.2.4 Delivery Retail Cycle Time
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§I5NT] 3-6 LUHTHAIAUTUYENITINUTEANEN NG IUA NI 5 TUNTSUSUIAEY (Agility)

Y9IUUUT1a898 989757 i ululdeunIu (SCOR model)

Dimension

Hierarchy

Agility

« Upside Supply Chain Flexibility
(AG.1.1)

AG.2.1 Upside Source Flexibility

AG.2.2 Upside Make Flexibility

AG.2.3 Upside Deliver Flexibility

AG.2.4 Upside Source Return Flexibility

AG.2.5 Upside Deliver Return Flexibility

 Upside Supply Chain Adaptability
(AG.1.2)

AG.2.6 Upside Source Adaptability

AG.2.7 Upside Make Adaptability

AG.2.8 Upside Deliver Adaptability

AG.2.9 Upside Source Return Adaptability

AG.2.10 Upside Deliver Return Adaptability

« Downside Supply Chain Adaptability
(AG.1.3)

AG.2.11 Downside Source Adaptability

AG.2.12 Downside Make Adaptability

AG.2.13 Downside Deliver Adaptability

« Overall Value At Risk (AG.1.4)

AG.2.14 Supplier's/Customer's/Product's Risk
Rating

AG.2.15 Value at Risk (Plan)

AG.2.16 Value at Risk (Source)

AG.2.17 Value at Risk (Make)

AG.2.18 Value at Risk (Deliver)

AG.2.19 Value at Risk (Return)
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M15999] 3-7 LnINa19UTUYeIN 1T INYSEaNEA AU (Cost) YadlUUTIADIE 1N98INIT

Anduaululgguniu (SCOR model)

Dimension Hierarchy

Cost

» Total Cost to Serve (CO.1.001) | CO.2.001 Planning Cost

C0.2.002 Sourcing Cost

C0.2.003 Material Landed Cost

C0.2.004 Production Cost

C0O.2.005 Order Management Cost

C0.2.006 Fulfillment Cost

C0O.2.007 Return Cost

C0.2.008 Cost of Goods Sold

§71599 3-8 LUANSNAINUTUYDNNITIAUSEENENINGIUNITUSYITAUNISNE (Asset

Management) ¥93uvyi1ae9e1984n 139w dus 1mluleguniu (SCOR model)

Dimension

Hierarchy

Asset Management Efficiency

» Cash-to-Cash Cycle Time (AM.1.1)

AM.2.1 Days Sales Outstanding

AM.2.2 Inventory Days of Supply

AM.2.3 Days Payable Outstanding

» Return on Supply Chain Fixed Assets
(AM.1.2)

AM.2.5 Supply Chain Fixed Assets

AM.2.4 Supply Chain Revenue

« Return on Working Capital (AM.1.3)

AM.2.6 Accounts Payable (Payables
Outstanding)

AM.2.7 Accounts Receivable (Sales
Outstanding)

AM.2.8 Inventory




91591 3-9 1NI9INI1TUTAUTUDIN I TBAsN T NAUaIAEA I U Ta9d UYa9

i
L4

el
Dimension Criteria
Quality Manufacturing Quality Control
Work & Supply Compliance to Requirement (include Organization
Quiality
and Management)
Quiality Environmental effects and preventive actions
Quality Reputation for integrity Work Safety and Labor Health
Quiality Ease of Communication
Quiality Crisis Management
Cost Reasonable price
Criteria Screening
Aspects | No. Criteria Appropriation for Assesment Suggestion
Appropriate Inappropriate
v x

Cost 1

Cost 2

Quality 3

Quality 4

Time 5

Time 6

JU1 3-5 faeehauvuaauniulunisanaeninasiusiidu
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3.1.4 UsziludmtinanudAyvedusasinasilnadiieiviey

v =

AL Ussiudminaud Ay veudazinaeiignaniionainde 3.1.3

Y
14 '
o LY o 1

UmdnanudAgusazinagiiiunslgdinysnien (Linguistic Variables) Usznausie 5
Aauwds loun Sanudifganiey (L) daudiaguiunars (M), Tauddeg () 3
ANUEIAYIN (V) waglinudiAguiniian (A) lude 3.1.2 (fan13199 3-2) lngidenii

P5091N"8 / TutaeAInUsn e NLnUANEIAYINA aaluf198 1L UUaRUAINAITUTN

Y
1 ' 1
&

3-6 ynnasituiinudAyuInianliiongeswitgn (A) lunienduiunininaeitud

v

AMNd Ay peTanliiaantosdnean (L)

9 9

Criteria Weightin

Please fill / in weight which represent importance of each criteria

Aspects | No. Criteria Weight
LI Mi | \ Al
Cost 1 Definition of Weight
Cost 2 LI |Little Importance
Quality | 3 Ml |[Moderate Importance
Quality | 4 | JImportance
Time 5 VI |Very Important
Tlme 6 Al |Absolutely Importance]

U7 3-6 Mreghauvvaeunulunislinzuuuniud Agveunasiusidu
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3.1.5 Uszilluganmingrlieduiay

Y a o a Yo A S| o =

A UseilunansatiuauresgIanindiunisanienlude 3.1.1 1le
a ] (% L3 1 14 d' 1 [ A £ 1 Y . . .
s isufuinusiusazdeniun1sAnienlude 3.1.3 NiudiuUsniwl (Linguistic
Variables) 1Usznaulme 5 dauus laua sann (VL) a1 (L) Yrunans (M) ga(H) waz ga
wn(vH) Tude 3.1.2 (Rm13197 3-3) lngldenvinasewmung / ludesiwdsaiwiiuny
Usgdnsamnisvinnuvesgdanuileiiisuiuinue asludiegrauuuasuniusegun 3-7
dmSUNSUTEEUAUAUNY Wazkia1 Mndunu uagiiatlunisaniiunisgs Widendeamns
AUY1En (VH) Mndunu wagailunisandunisaivibaen deamnesnudiegn (VL) diu

n1sUsEliuAuAMNAIN mﬂﬂiz%w‘ﬁmwmiﬁﬁLﬁumummﬁ%’@mqwmiﬁﬁamﬁaww

AUYNER (VH) kagyinUsednsainnisvitausige Iidendaaniseudiean (VL)

Rating of Supplier regarding to criteria

Please fill / in rating which represent each supplier's performance regarding to each

criteria

1 [Supplier Name

Aspects | No. Criteria Rating Definition of Rating
VL L M H VH Very Low VL

Cost 1 Low L

Cost 2 Medium M

Quality | 3 High H

Quality | 4 Very High VH

Time 5

Time 6

U7 3-7 Freeuuuaavnulumsliaguunseansnmnsandua uvennusas g

WgUAUNY
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3.1.6 WATIVHANITUTEEY kagdanguidamainaanisuseiivlu 3 I8

AuNan1sUsElulaswuuiInass Fuzzy TOPSIS auasnisAuialute 2.5 19 3

WUUINADY PUTRVDLNIUNNSUTELEY TAwA

1. WUUF1889 Fuzzy TOPSIS Auauyu
2. WUUF1889 Fuzzy TOPSIS MUANNN
3. WUUTIaed Fuzzy TOPSIS AULIa

IANgUEInNIAIeN1INIsAEUUTEANSAIUINATA (Closeness Coefficient, CCj)

YV

gegnvRILsazLUUTIRIAtaNNTS (17) Inggdamiinnagluyas [0.5, 1] azgnidneglunguy

o

) A a a a o a Y & ya Yo PN i« |
f\]ﬂﬁqmmﬂigaWﬁﬂqWﬂ’]ﬁ@qLuuqqusLu@']uuubLm@ ﬁ?uﬁiﬁ]@ﬁqmmﬂQQIU%QQ [O, 0.5) %Qﬂﬁ](ﬂaﬁl

=

Tungugdnmniussavsawlaflumunug daanduun 3-8
cG;

max (CC;) (an

CCni ==
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Fuzzy TOPSIS model I
Fuzzy TOPSIS model | bid moce

\_'_J
Evaluation Criteria Performance Aspect

Evaluation Criteria Performance Aspect

Fuzzy TOPSIS model II

‘ . ] —

Evaluation Criteria Performance Aspect

T
Categorization Cube

U1 3-8 I5mslumsvszidiugianuazinngugsnvilagnsouuuifnited TOPSIS luaudi

v

: UAUY AIUAGININ UAZAIUNIAT TIANITIEIAT (Normalized Closeness Coefficient,

CCn,;) gaus 0.5 ssgninaglunguidssansnmnisanduanlumuniug laa

3.1.7 Aasrzsimnula (Sensitivity Analysis) Uaanani1sUszLiiu

a 4 o a !o’ o/ 6 a J
'JLﬂi']%‘l/iﬂ’ﬂlll’]“UE]QLLUUﬁ]’]a@Q I@EJﬂ’ﬁLUaEJULLUaQU’]MUﬂ“UENLﬂm‘Mﬂ’]i‘Uﬁ%LiJ‘lﬂ,‘IJLLW

v
I v [ v o

azuuud1ad lnunrsusutnaudnisuseliulunnazauliiissaviimdnarudiAgl

v a o w

o w d' = v d' e a (Y o
ANMNEIAYUINNER (Al) NBZAIU Iaefiinaeidus dseauanuddgiinuddyliunals (M)

o o

3.1.8 MYUALKUNTIANTHINTT 31NToR-Toneevaiusazngyl

MrualRURALIUSUUTETAnIA1Ungu IngiMUALKUTAIL LaZIWINIeNIg

T 9

a a

YFuussnnanngdnmseduaiiiuiunislakia
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NAuN 1: WnungIanaNalegInmselvd Wesangdavinguildauuluns
ANTUNUES AUAINEUAT Lazu3n1sen La1lunsdsduAImIailiuInITi

AINTAANNUA

oA ' A v oA o o a ac Y
nauyl 2: SudefuLaNILLINIAAAUNUNITALTLNY wardFn1sUTuUTaan
NSAIAUAINI DN AU NS IR SIALINEIUY

NaNM 3: MUUINNEAAUNUNTANTUNY kagniTesiuiuieauiUsuuse

AMANAUALATUTNNT

nqudl 4 Mk aesuulun1TANENIY LaesnYINIRNTFIUAMAINEUAY/

UINIT WaLLIANNISESAUA/USANS

'
oA

nau 5 Win15n59980UkarAIUANNITHAANTONITIRUINITNENIWINIS

UFUUTInUnI kazanseenan luIny/nsdedumnsmunan lnednssn

Tadlsumuiiinau

nqud 6: wwunnsuamilunisdsdudlinssian wsewdnliusnisladn

wazduaSUIisNIUINITIUAMNAINIA LagFunULa
oA v aa o a v a
NN 7: AUNIBNITUTUUTIAUNINAUATLAZUINTT

naud 8: ShwamunmmMsAunulunnaIl karaNudTuSTEnIRInmIuaL

e (UTEm) Tuszezen



66

uni 4

NANISALEIUGY

NNsAaLFenyIamianiunuiielfugsiandn uazdiunumdiAysenis
AMRUINUAUAIZNUNRYIVDIUSENNTUANYIUY W.A. 2562 U1 33 518 INNIAUANINEAD

Fouseiieviinsuseidy antuisinsAndeninaeidmiunisussiiulaeglde vy 5

U (Decision Makers, DM1 — DM5) Tagflinausilasuidanitavian 24 wnei Wusnueisiy

v ¢ v I3 ¢ v I3 & v oA v
AUNU 5 1A8UN PTURUNTN 13 LAGUN LLAZLAUNATULIAT 6 LATUMN ﬁ]WﬂUUNLGIIEJ'JSEJ']QJ:LmV

Y

AzwuuUTzdivminaudAgvewaazinuet wazUssiugaieuiuinue tnglddiuds
A1 (Linguistic Variable) anntwhnisulasnuusnwlvieglusuvesiaviledaumaey

(Triangular Fuzzy Number) iiavlufuangedsnis Fuzzy TOPSIS sy 3 wuusiass Ty

I aa v ¥ 1%

3 danuUsUszianaiununnaulafned loua aauaunu AuauaIn Laga1unan

WATINaN1TUTEIEY uazdnndudAnuseavsamluudazauly 3 I7 wagiinseiniy

9

17 (Sensitivity Analysis) ¥asiuudnasadiatininvesnuainisussdiviaasiifiaouly

4.1 TeyaiUssiudmIugdam

Y

(%
Y v A (Y

::l' i o a Id Y Aa o & 1%
@‘1/1’]‘1/]@]?1?’1@La@ﬂLW@W’]ﬂ’]i‘Ui%LM‘U‘WQ 33 51¢ L‘LJ‘UN"\]ﬂﬂ?ﬂﬂﬂ?ﬂ?ﬂﬂiﬂIUﬂqiﬂﬁﬂﬂqu

Y

ey

wazadusunstul we. 2562 waziluddamnandunuieifugsiandnvesaisau

a s a o IS b= 1 Y @ Y a v 6V ) = e a v
WYY VDIUIYNATEUANTY I@IEJLL"UQVL@L‘UU WAGANIUIIYNY LL@%U’]MUi’JMOQQUﬂimWLﬂEJ'J“UEN

Ananwnsevilafng fnangTeunsiy

Y

a 1

Anduugen fanliuaugendeing LPG ganidunu

eX2p

ATIVEBUNAARUNIY Wazdandiy Taudsgunsalvionis uasdandunuinge Asdeyaly
M13199 3-1 uangdamngnAnidentunisuseidiu lnegdanignAndeniieviin1suseiiuy
Usgnoulsmenagdnmaum wasliuinig

a ;Y

wUndudIamaus 15 518 lown

Y

[

TR LPG 1 518 A9 Hanun S1

Y

S)Q

[

Iavaaing LPG 3 578 Ao §iavn S2 S18 uay S22

€

AMDINY LPG 3 518 AD HInM S4 S6 hag S8

Y

N
eXp e ey
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€

e

Y o

19714 2 978 A HIRN S9 Ay S16

Y

&
ho)
~
2
e
-]
(asd
ﬁo

L = ¥

‘f’mu 3918 AD Q‘UU@‘VH S29 S31 way S33

[y

aesesvlefe 3 518 A S12 523 uay S30

Ul
eXpe  eXlp e
3
~
=~
2
¢

o

v

wusdugliusnig 18 sne lewn

1. fliusnsauden 8 518 Ae {AAM1 S3 S5 S11 S17 S19 S21 524 uay S25

Y

AlViuSnstendiaing LPG 3 51¢ fie §3avn S13 S27 uay S28

Y

=

ALVUSMINUAAAIs wazgdneuniiu 2 918 Ao §3a1 ST wag S26

Y

S

ALVUINISUNTIREOU VRO 5 518 AB {HAAWT S10 S14 S15 S20 uag S32

Y

4.2 \nunnsUsELIU

(% (%
v Yo o

\WeosngdamgnaAniaenuntulsenaumg Mg inmaua uay Bﬂ‘lﬁ‘Uimi f19U

[
o

naualdlunsusediu (Criteria) {IAAABIATOUAGH WazmEnzaudmSun TUTBIuNay
Jamdudn wazgliuinis Muisannsausadulaynianssy veyndunsunisaiuny

VDIIAN

naugn1sUTEiugnAnaen A BEIv I 5 YU AINNUIEUTATD

MIgNUIAINTIN NIgUFaNUIT NdeuUINISmATle wazvdlsnuld slaefnasy

[

s Aifuszaunisaiviulugsietian lisnd 10 U lnedadeninasiainuuuiiasinis
m"uﬁumuiu‘[sziqﬂmu (Supply Chain Operations Reference Model, SCOR model) 7
ﬁwméﬁuhaammﬂwqﬂmu Supply Chain Council (2012) #1157 3-4 Fapnsneit 3-8
LAZAINNITTIVTIM A3UANUATY LLazﬁWLauaImsmmm‘/‘iuﬁaaé’umm@ﬁﬁm%w Famn999)

3-9 Tnanuainiasusmaanlasuamnuiugeauain 3 Tu 5 HLEIvg laes UL UUARUAINNT

Y Y A

U A ¢ a o d' v A ¢ o
ﬂ@La@ﬂLﬂm‘WﬂigLﬂJu@ﬂz‘Um 3-5 ﬂqiﬂ@La@ﬂLﬂm%WqIﬂﬂiﬂNLsﬁﬂjsﬁ’]mLW]a ’]‘LW]E)'U

Y

'
P

wuvaaunLLentuiiletoatuend wazanuAniuTiadesnuiy WseruAniufitsnEna

LY

fanu TnuLnuNNlasU ”@Laaﬂmﬂmﬁummm Panun 24 1t wusdunasiusesiiululla

Q aa v

mumuwu 5 Lneuet ARauA 1NN 13 LnoW9l LazdiRn1ulIan 6 et LLﬂG]W]W]’Ii’NV] 4-1 4

a

M319% 4-3 mudeu Tnefnaeiauasn ndndunusidunauselevd (Benefit Criteria)

q

AMTUNIALINAIEITNSTEE TOPSIS Fanangds inaeiinanisuseidiuanyingaeiiaiuin
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ISP

MNHANSATLNUTLA HaUszliulun i uAMAMEINAIZWINER drunuaiiuauny

Y

wagtan Induinaeidusuu (Cost Criteria) drusunsduinmieisnisiled TOPSIS &

Junaifinanisussifiugavineazdiddosmindunugs aedunaussifivBadiaguinds

Y

MNeANNIEAUNUEL karldiaauinniinaanie

151991 4-1 inguainsUsesdiua g (Cost) lAsuAmAaN I METe 178

Aspect No. Criteria

Cost C1 Material Landed Cost: fuvjuian

Cost 2 Production Cost: AUnuNISHEN

Cost c3 Order Management Cost: ﬁunumﬁmmaﬁﬁ &Q‘ﬁ’a

Fulfillment Cost (Deliver Cost): auyun1sudanim
Cost ca

(Fluvunsdasou)

Cost G5 Reasonable price: S1P@ULAAUNG



MI57 4-2 inausin1sUszidiun R8N M (Quality) MlAsuAREeNINELTEIYIRY

Aspect
Quality
Quality

Quality

Quality

Quality

Quality

Quality

Quality

Quality

Quality

Quality

Quality
Quality

No.
(@)
Cc7

C8

9

C10

C11

C12

C13

C14

C15

C16

C17
C18

Criteria
Perfect Condition: A31MgNABY @uysel
Delivery Item Accuracy: AINQNFBIYBITIUNTINES

Delivery Quantity Accuracy: mmgﬂéfawadﬁmmmi
N(aGN

Document Accuracy: mmgﬂﬁawa%aﬂmi
Payment Documentation Accuracy: mmgmﬁawaﬂ
LONAITNITVITLY

Shipping Documentation Accuracy: mmgﬂfﬁawaﬂ
LONAITNITINES

Manufacturing Quality Control: MIAIUANAMNINYDI
159U

Work & Supply Compliance to Requirement: A4
aamﬂé’amqmiﬁwmmzms%’mmﬁaamﬁ”aqﬁ’umm
ADINTT

Response and support for Claim/Warranty Item: 113
MBUAUDILAZNTATUAYUTIENTIAAN WagTuUTiU
Environmental effects and preventive actions:

NANSENUADAILINADL AT NS TUNSUaaU

Reputation for integrity Work Safety and Labor

Health: F@id9n1uANUUaanN 8uwaz I o Ut unanss U

Ease of Communication: AMUdzAIntunIS@eans

Crisis Management: n133an15Tun1zings

69
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77159991 4-3 inauainI3Useiliua a7 (Time) MlATUARANINELTE IV Y

Aspect No. Criteria
Time C19 Make Cycle Time: naaagludunaunsnan(@uiuiu)
Time C20 Deliver Cycle Time: anadsluduneudngs (I1uiuiu)
Upside Make Flexibility: S1uuiufinesldiivelvla
Time Cc21 - . a oo
USHURARTILANTY
Upside Deliver Flexibility: Sesaznsuanfilinaiuegig
gatu lnglufidedninsuingdiu
Upside Make Adaptability: Sosaznisiintueenedeiu
Time 23 -:4' oy INY o w Y v a
geanviausaile Inglifidedriniuingiu
Upside Deliver Adaptability: $o8azn1sLiinduee 98y
Time c24

guaaiianusadwweulald lnglifidednin

4.3 Uszidiumilnamud A nad

HLT83918) 5 ¥ (Decision Makers; DM1-DM5) 171138414 dA% MuI891yY
AAINTIU MUY NUIFe MEnuUINITwalla wasmienulusaafiiaeUiuun N3

Uszaunmsalvihadlugsiatin ldsndt 10 U Wudussduiieliiminanuddgvesusiay

'
P

\neust (Criteria) NgnAiantude 4.2 M3 24 inaus laglviazuuudvinanudAgyueunai

HIUAILU TN (Linguistic Variables) UsznouAe 5 AaUs NLNUIEAUAIUEIAYVOS

o a

et 5 seau leun dnudidyiantdes (LI) danudrayuiunats (MD), finaudidey () &

ANUAIRYIN (V) wagdanuddguinian (A) Tude 3.1.2 (m151991 3-2) lngkan1suseiiiu

AZLUUEIMTINANUE AV UNUNIINFTL IV QYUANIG I 4-4
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7757971 4-4 AZUUUAIINAIAYYUNATINMTUTHTUIAEEL T 111993 5 (Decision Makers;

DM1-DM5)
Weight
Aspects Criteria
DM 1 DM 2 DM 3 DM 4 DM 5
Cost C1 Ml Al VI | VI
Cost c2 | Al VI | VI
Cost c3 | Vi VI Ml Ml
Cost ca | Vi VI Ml Ml
Cost c5 VI Vi Al \ Al
Quality cé6 Al Al Al Al Al
Quality cr VI Al Al Al I
Quality 8 VI Al VI Al |
Quality c9 | Al Al \ Ml
Quality C10 | Al VI Vi Al
Quality C11 | Al Al \ |
Quality C12 | Al Al Al VI
Quality C13 Ml Al Al | MI
Quiality cl14 | Al Al | |
Quiality C15 Ml Al VI | MI
Quality C16 Ml Al VI | MI
Quiality c17 LI Al VI Ml |
Quiality C18 LI Al VI \ LI
Time C19 Ml Vi Al | Al
Time C20 Ml Al Al | VI
Time c21 Ml Al VI Ml MI
Time C22 M \Y VI MI MI
Time C23 Ml \ VI Ml Ml
Time ca24 M Al VI MI M
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43.1 @uInd Fuzzy Decision Matrix vasinaudi (Criteria) (W)

L1J§&JugﬂLL‘UUGUaqwaﬂsmﬁm}mﬁﬂmmé’wﬁ'@maaLwiasmmsﬁmﬂﬁumimm
(Linguistic Variable) fiUsziiulasfiforviglioglugvesiaiavileduuvainndsy
(Triangular Fuzzy Number) siaunlueuandieisnis Fuzzy TOPSIS aald Tasaiuise
furniandn Fuzzy Decision Matrix vadinaudt (Criteria) 7 J %30 W Wanauns (5) Tne
mamim?{auﬂzLLuuﬁmﬁﬂmmﬁwﬁ’maqmmsﬁﬁﬂ33Lﬁuimapﬁv’?ﬁmsngl,wiawhumﬂﬁ‘;LLUi
awvszifiulaefidernglieglusuvesiiavilatuuuanimasy saudawanisAiuia

UmtineudAnyesinnd (Criteria Weight) W uansdansned 4-5

—

k k
w

4 T3 . 1 K
Tefl W; = (Lyj, My, Uyj) waz L,; = mkm{l i} My = —Tle=1My;

Uy = mlglx{u,’,f,j}.

NITAUIAZLULUININAIUEIA YV ILAAZLIA WU N1 Fuzzy Decision
Matrix vounasifi 1 (Criteria 1) wnunae (W) wioimdnaiuddyvounuia 1

a11150AURLARaFDENg

Wi = (L1, My, Uy1)
L
w,= mkin{l"j,l}, Ez mk,, m’?x{u"j,l}
=1
1, = min{0.01,0.75,0.5,0.25,0.5)

1
My, = £{0.25+1+0.75+0.5 +0.75}
u,, = max{0.5+1+1+1+0.75+ 1}

W, =(0.01,0.65,1)
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MITNT 4-5 AZUWUUADNTIAYYoNNMTINNSUTHTUIAEEITE 91N 5 U (Decision

Makers, DM1 - DM5) luguuuuduavitydarumaes uaz Fuzzy Decision Matrix Y89inads]

(Criteria) (W)
Weight "
Aspects | Criteria VVJ
DM 1 DM 2 DM 3 DM 4 DM 5
Cost C1 0.01,0.25, 0.5 0.75,1,1 |0.5,0.75,1 |0.25,0.5,0.75 |0.5,0.75, 1 0.01, 0.65, 1
Cost C2 0.25,0.5,0.75 0.75,1,1 |0.5,0.75,1 |0.25,0.5,0.75 |0.5,0.75, 1 0.25,0.7, 1
Cost C3  0.25,0.5,0.75 0.5,0.75,1 |0.5,0.75,1 |0.01,0.25,0.5 0.01,0.25,0.5 0.01, 05,1
Cost C4  0.25,0.5,0.75 0.5,0.75,1 |0.5,0.75,1 |0.01,0.25,0.5 0.01,0.25,0.5 0.01, 05,1
Cost c5 0.5, 0.75, 1 0.5,0.75,1 10.75,1,1 0.5,0.75, 1 0.75, 1,1 0.5, 0.85, 1
Quality [@9) 0.75, 1,1 0.75,1, 1 0.75, 1,1 0.75, 1,1 0.75, 1,1 0.75, 1,1
Quality c7 0.5, 0.75, 1 0.75, 1,1 0.75, 1,1 0.75, 1,1 0.25, 0.5, 0.75 0.25,0.85, 1
Quality c8 0.5, 0.75, 1 0.75, 1,1 0.5,0.75,1 |0.75, 1,1 0.25, 0.5, 0.75 0.25,0.38, 1
Quality c9 0.25, 0.5, 0.75 0.75, 1,1 0.75,1, 1 0.5,0.75, 1 0.01, 0.25, 0.5 0.01, 0.7, 1
Quality C10 0.25,0.5,0.75 0.75, 1, 1 0.5,0.75,1 10.5,0.75, 1 0.75, 1,1 0.25,0.38, 1
Quality C11 |0.25,05,0.75 0.75,1,1 10.75,1,1 0.5, 0.75, 1 0.25, 0.5, 0.75 0.25,0.75, 1
Quality Cl2 |0.25,05,0.75 0.75,1,1 10.75,1,1 0.75, 1,1 0.5,0.75, 1 0.25, 0.85, 1
Quality C13  |0.01, 0.25,0.5 0.75,1,1 |0.75,1,1 0.25,0.5,0.75 0.01, 0.25, 0.5 0.01, 0.6, 1
Quality Cl4 |0.25,05,0.75 0.75,1,1 0.75,1,1 0.25,0.5,0.75 0.25, 0.5, 0.75 0.25,0.7, 1
Quality C15 0.01,0.25,0.5 0.75,1,1 |0.5,0.75,1 |0.25,0.5,0.75 0.01, 0.25, 0.5 0.01, 0.55, 1
Quality Cl6 0.01,0.25,0.5 0.75,1,1 |0.5,0.75,1 0.25,0.5,0.75 0.01, 0.25, 0.5 0.01, 0.55, 1
Quality C17 0.01,0.01,0.25 10.75, 1,1 0.5,0.75, 1 10.01, 0.25,0.5 0.25,0.5,0.75 0.01, 0.502, 1
Quality c18 0.01,0.01,0.25 0.75 1,1 0.5,0.75,1 10.5,0.75, 1 0.01, 0.01, 0.25 |0.01, 0.504, 1
Time C19 0.01, 0.25, 0.5 0.5,0.75,1 |0.75,1, 1 0.25,0.5,0.75 [0.75, 1, 1 0.25,0.85, 1
Time C20 0.01, 0.25, 0.5 0.75, 1,1 0.75, 1,1 0.25, 0.5, 0.75 [0.5,0.75, 1 0.25,0.85, 1
Time c21  0.01,0.25,05 0.75, 1,1 0.5,0.75,1 |0.01, 0.25,0.5 0.01, 0.25, 0.5 0.01, 0.6, 1
Time Cc22 0.01,0.25,05 0.5,0.75,1 0.5,0.75,1 0.01, 0.25,0.5 0.01, 0.25, 0.5 0.01, 0.55, 1
Time C23  |0.01, 0.25,0.5 0.5,0.75,1 |0.5,0.75,1 |0.01,0.25,0.5 0.01,0.25,0.5 0.01, 0.55, 1
Time Cc24 |0.01, 0.25,0.5 0.75,1,1 |0.5,0.75,1 |0.01,0.25,0.5 0.01,0.25,0.5 0.01, 0.6, 1
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91ANAN13AIUIR Fuzzy Decision Matrix vasinausi (Criteria) (W) fauanalu

A1599 4-5 LaZAIITRITTEEUINTEINNANTUSEEUNMTINANE AR UD SISzl naU9IA AN

o = [y [y

uUszANnSA1ulnaTn (Closeness Coefficient; CCy) iisuiusziuaauen TR way

(% (% 6

Agn Aaandlumsnd 4-6 wuhdildeinalinzwuudminanuddgvetnagiauAnAm

QU o

[ v v = = LY (8% = cal Yo o v = v v
NWﬂL‘U‘U’f]‘lMULLiﬂ"] bUBEVEUNULNEUNATUBDU S IﬂEJLﬂilJ‘VWllﬂiUﬂ’NiJﬁ’]ﬂi‘giﬂﬂVIEjﬂ 12 2UAU

o

WININTINNA 24 ineust Usgnaulufreinamiduanamis 8 st inasiduiuny 3
N9 LAZLNUINAIUNAT 2 LN Q’L%wwiﬁmmﬁﬁﬁyﬁ’ummsﬁéﬁm@mnwwmaawémﬁm%
wazUINTIAsImderun waznsIIumLFeInTYesEuAn USMsTu e ldidususu
usn (C6, Perfect Condition) s8sasndunasisnusian Alimmaulanuaumnaunaves
NPVBIFUASIUS NI (C5, Reasonable price) uazinassinlasumddrysioaniaf
Fapadudmuannin ldun anugniesuessin vsesian1sdua1/usnis (C7, Delivery ltem
Accuracy) miMUﬂuQmmWﬂJaﬂi\N’m LAZNIZUIUNIINER (C12, Manufacturing Quality
Control) waseundunasiauaal flkaruaulaluszezinainiswda (C19, Make Cycle
Time) LayszeIaIN1sInas (C20, Deliver Cycle Time) Tndulumuununsolyl anile
ANUEAYUAINYNABIYRIUTUIUNTAINB U AN wieusn1sluusazasy (C8, Delivery
Quantity Accuracy) LLaWMWQﬂéfawaﬂLaﬂa’lil,ﬁaﬂ'izﬂaumi“lfﬁzL?‘u (C10, Payment
Documentation Accuracy) waztenansaneefigosldusznounisdndeedudn /usnsiug
(C11, Shipping Documentation Accuracy) tiasandudunssindesindiaindrsUseina
N13MOUANBINBNITTBNTEY ToL58NT09M199 wagn1skanausuilayeululiulse vie
WasuwUasdudn/usnislusendinegiwnaisuuseiu (C14,Response and support for

< v Y

Claim/Warranty Item) sdaiduinasisnunainim mﬂﬁ?ﬁﬂﬁmmﬁwﬁ@ﬂumunummam
(C2,Production Cost) ﬁﬁmﬂﬁéﬁmmLmﬂLmaﬂEJa515ammwiu%umauﬂ13LauaiWﬂw WAL
mmgﬂﬁawaaLaﬂmié’m@mmwﬁm fszyluterimumiteyszneuiuaud W aUSNNITLY
U LENATATUNITTUTOIAMNIN UIOHANIINAABUAUAY/UINIS (C9,Document Accuracy:

ANUYNADIVBABNETST) FalandlumITIeN 4-6
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Fanan1sliuminanudAyreunugnisUssidunuuIndiiauslanuisausia

[
o Y o

WmtinanudAy wasanuaulatenisaniuny sudwansiniunuresdanilasdi
o AsannsUssiiusuuduifliimdnauddyvousasinut fanaamveadudi
(Quality) n15deuau (Delivery) n151%#U3N1S (Service) N1sANTUIU (Performance) Lag
anusiuasasnst 91Teunsly uazdandou (Security Safety Health and Environment,
SSHE) Tudmauiiviniu vilinansuseiiiugdnmidnsdudususulasumidia usmnn
fiamaretudinisdidunudiudugf nanisssdiufasindrstuly waznislidmdn
audfsainasinsUssduuuiildegludagtulianunsnvedldfeuuesififonsy

sudsusenindanuaula wazliaudrdgyiunisanduanusiulainnninaiudus Wil

M5 4-6 3I1FUYNNATINITUTATUIKI T 19 IRz ImInA IuE 1A INU NGRS

ﬁ/aéfﬁéfﬁ)mﬂﬁ'? Closeness Coefficient (CC,-)

Criteria =
No. | Aspect Criteria W-: CC;
No. J :
Perfect Condition: A3 11gNHABY
1 Quality (@) . 0.75, 1,1 0.84633
ayyInd
Reasonable price: 5101
2 Cost 5 0.5,0.85, 1 0.70641
ANLUAFNNG

Delivery Item Accuracy: A314
3 Quality c7 - o 0.25,0.85, 1 0.60193
QNADIVDITILNITING

Manufacturing Quality Control:
4 Quality C12 0.25,0.85, 1 0.60193
msmuquﬂmmwmaﬂsmu

Make Cycle Time: nanadely

5 Time C19 0.25,0.85, 1 0.60193

PUABUNITHAR@IUINT)

Deliver Cycle Time: vanadsly

6 Time C20 0.25,0.85, 1 0.60193

Fumeudnds (Fruuty)
Delivery Quantity Accuracy:
7 Quality C8 Y _ o 0.25,0.8, 1 0.59815
AINYNADIVOIUINIUNITING
Payment Documentation
8 Quiality C10 Accuracy: mmqﬂﬁaaﬁuamﬂmi 0.25,08, 1 0.59815
N5
Shipping Documentation
9 Quiality c11 Accuracy: mmgﬂﬁawmmnmi 0.25,0.75, 1 0.59413

A15INE



76

MI57 4-6 81AUYeNATINTITUTHTUIEITe 1Ry liAzuuIMInA ISR INUINTIgA

veenignaina CC; (mol1)

a & a X oA 1
AskARNALTueEnaddy Tnalull

v v Y

aiinruIngAy

Criteria =

No. | Aspect No. Criteria W]- CG;
Response and support for Claim/

10 Quality c14 Warranty Item: n1isaudusaznis | 0.25,0.7, 1 0.58989
atiuayusensaay wazsuuseiu

11 Cost c2 Production Cost: r;fuvgummam 0.25,0.7,1 0.58989

i Quality co Document Accuracy: mmgﬂﬁm 00L, 0.7, 1 051766
VBILBNANT

13 Cost Cl Material Landed Cost: ﬁunu’s’aq 0.01, 0.65, 1 0.51389

14 Quality C13 Work & Supply Compliance to 0.01, 0.6, 1 0.51007
Requirement: ANUADAARDIVDINTT
Mamuarmsiamniidonndesiu
AIIUABINAT

15 Time C21 | Upside Make Flexibility: §1uauiudl | 0.01, 0.6, 1 0.51007
FoddiolilaUSnamaniiiuty

16 Quality C15 Environmental effects and 0.01, 0.55, 1 0.50621
preventive actions: NANIENUFD
dunndouuazniasiunistestiu

17 Quality Cl6 Reputation for integrity Work 0.01,0.55,1 0.50621
Safety and Labor Health: Houdes
Fumulansuuazinauluves
LbIU

18 Time c22 Upside Deliver Flexibility: Souay 0.01, 0.55, 1 0.50621




7

MI5N7 4-6 1AUYNNMTINITUTHTUIEL e 1 gy IAzuminAua 1A INUINTIgAd

vegiignamnar CCy (#o2)

Criteria -
No.  Aspect Criteria W-: CC;
No. J :

19 Quality C18 Crisis Management: A159ANSIUY 0.01, 0.504, 0.50264
AN 1

20 Time C24 Upside Deliver Adaptability: 0.01, 0.6, 1 0.50264
SevarmsifistusenadBugeani
anansadaaula Inglifidedidn

21 Quality c17 Ease of Communication: A4 0.01, 0.502, 0.50248
dvmnlunsdoans 1

22 Time C23 Upside Make Adaptability: $o8 | 0.01, 0.55, 1 0.50248
agnstinduetnedadugegnd
a@1u1509ile mgldidesiinnu
Ay

23 Cost 3 Order Management Cost: ﬁuv]u 0.01,05,1 0.50233
msadansedsde

24 Cost (@2 Fulfillment Cost (Deliver Cost): = 0.01, 0.5, 1 0.50233

fuvuN1IUH URnN(EUUnITas

1Y)

4.4 Usziugdamydaniiiguiuinan

¥

ALY nAANINsUsEuRan1sALTunuIeETamusar e N1 sAnLGen

4
Tude 3.1.1 defiansadisufuinasiviazdefiiiunisdadenlude 4.2 drunisTdeus
A9 (Linguistic Variable) iusenauludie 5 fuus ausedunan1sanduu 5 seau
oA wansiuiuausimn (VL) f (L) Yrunans (M) ga(H) wazkanissniiuaugaann(vh)
Tude 3.1.2 (11571991 3-3) lagnan13Usziliugdnnn (Supplier) Wiagsigiiguiuinue

(Criteria) Ima;ﬁﬁmﬁmmﬂq 5 y11u (Decision Maker: DM1-DM5) Wanasiann5197l 4-7



975199 4-7 ASbUNUTLTURTAN U UA VN

v

!
a

v
o

78

Alaegive1mg 5 v (nedeyalunsiey

ummguuwa%’ﬂ%}n?f7zyw 1,2,3,4,5)

Supplier Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5
S1 L, M, M, L, M L, M, M, L, M L, M, M, L, M L, M, M, L, M L, M, M, L, L
S2 H, H, H, L, L H, H,H, L, L H, H, H, L, L H, H, H, L, L H, H, H, L, L
S3 H, M, H, H, H H, M, H, H, H H, M, H, H, L H, M, H, H, H M, L, H, H, H
sS4 M, L, H, M, M M, L, H, M, M M, L, H, M; M M, L, H, M, H M, L, H, M; M
S5 M, M, L, L, L M, M, L, L, L M, M, L, L, L M, M, L, L, M M, H, L, L, L
S6 H, L, H, M, H H, L, H, M, H H, L, H, M, M H, L, H, M, M H, L, H, M, M
S7 M, M, M, M, L M, M, M, H, M M, M, M, H, M M, M, M, VH, L H, L, M, L, L
S8 M, L, H, M, M M, L, H, M, M M, L, H, M, H M, L, H, M, M M, L, H, M, M
S9 H, L, M, M\, M H, L, M, M, L H, L, M, M, H H, L, M, M, M M, L, M, L, L
S10 M, L, M, M, H M, L, M, M, M M, L, M, M, H M, L, M, M, M H, L, M, L, M
S11 M, M, M, M, M M, M, M; M, M M, M, M, M, L M, M, M, M, L M, L, M, M, M
S12 M, L, L, M, M M, L, L, M, L M, L, L, M, M M, L, L, H, L M, L, L, M, M
S13 L, L,M, L, H L, L, M, L,H L, L,M, L, H L, L, M, L, VL L, L,M L H
S14 H, L, M, M, H H, L, M, M, M H, L, M, L, M H, L, M, L, M H, L, M, M, M
S15 M, M, M, M, M M, M, M, M, H M, M, M, M, H M, M, M, M, M M, L, M, M, M
S16 M, L, M, M, M M, L, M, M, L M, L, M, M, L M, L, M, M, M M, L, M, M, L
S17 H, M, M, M, M H, M, M, M, H H, M, M, M, M H, M, M, M, H M, L, M, M, M
S18 M, L, M, L, L M, L, M, L, L M, L, M, L, L M, L, M, L, L M, L, M, L, L

S19 M, M, L, M, H M, M, L, M, H M, M, L, M, H M, M, L, M, H M, L, L, M, H
S20 M, M, M, L, M M, M, M, M, M M, M, M, M, M M, M, M, M, M M, VL, M, M, M
S21 H, M, M, H, H H, M, M, H, H H, M, M, H, M H, M, M, H, H M, L, M, H, H
S22 H, LM, L, L H, LM, L, L H, L, M, L, L H, L, M, L, L H, L, M, L, L
S23 H, L, M, M\, M H, L, M, M, M H, L, M, M, H H, L, M, M, H M, L, M, M, M
S24 M, M, M, H, H M, M, M, H, VH M, M, M, H, H M, M, M, H, H H, L, M, H, H
S25 M, M, M, H, H M, M, M, M, H M, M, M, H, VH M, M, M, H, H M, L, M, M, H
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MI5N7 4-7 AzuUuUTHUERAn g unuInasilaegilde 1w 5 i (Ingdeyalunsnsey

uaMIALUULYBILTEIVIYN 1,2,3,4,5) (Fa1)

Supplier (Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5

S26 M, M, L, M, M M, M, L, M, H M, M, L, M, M M, M, L, M, M L L L MM
S27 M, M, M, M, L M, M, M, M, L M, M, M, M, M M, M, M, M, L M, L, M, M, L
S28 M, M, M, M, L M, M, M, M, M M, M, M, M, M M, M, M, M, M M, L, M, M, M
S29 M, L, L, L, L M, L, L, VL, VL M, L, L, L, VL M, L, L, M, L M, L, L, L, L
S30 L, M, M, M, L L, M, M, M, VL L, M, M, M, L L, M, M, M, L L, L, M, M, L
S31 M, L, L, M, L M, L L L L M, L, L, M, M M, L, L, M, L M, L, L, L, L
S32 M, L, M, VH, VH M, L, M, VH, VH M, L, M, VH, VH M, L, M, H, H M, L, M, H, H
S33 M, L, M, VH, VH M, L, M, VH, VH M, L, M, VH, VH M, L, M, VH, VH M, L, M, VH, VH
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M159097 4-7 AzuuuUsHdugInnugunuinamlaegide v 5 v nedeyalusisiaes

uaMIALUULYBILTEIVIYN 1,2,3,4,5) (F82)

Supplier Criteria 6 Criteria 7 Criteria 8 Criteria 9 Criteria 10
S1 M, M, H, H, H M, H, H, H, VH M, H, H, H, VH M, H, H, H, H M, H, H, H, VH
S2 M, VH, H, VH, VH M, VH, H, H, H M, VH, H, H, H M, H, H, M, M M, H, H, M, M
S3 L, M, M\, M, M L, M, H, H, H L, M, M, H, H L, M, M, VL, L M, M, M, L, L
sS4 VL, VH, M, M, M M, H, M, L, L M, H, M, L, L L, H, M, M; M L, H, M, M; M
S5 L, M, H, H, M L, M, H, H, H L, M, H, H, H L, M, H, H, L L, M, H, H, M
S6 L, M, M, H, M M, M, M, M, M M, M, M, M, M L, M, M, M, M L, H, M, M, H
S7 L, M, L, M, M M, M, L, H, H M, M, L, M, M M, M, L, M, M L, M, L, VH, VH
S8 H, VH, M, M, M H, VH, M, M, M H, VH, M, M, M H, VH, M, M, L H, H, M, M, H
S9 M, VH, H, H, H H, H, H, H, H H, H, H, H, H H, H, H, H, VH M, H, H, H, VH
S10 H, VH, VH, VH, VH M, H, VH, VH, VH M, H, VH, VH, VH  |M, H, VH, H, H M, H, VH, H, H
S11 L, H, VH, H, H L, M, VH, H, H L, M, VH, H, H L, M, VH, H, M L, M, VH, H, H
S12 M, VH, H, M, M H, H, H,HH H, H, H, M, H M, H, H, H, L M, H, H, M, H
S13 H, VH, H, H, H H, H, H, H, H H, H, H, H, H M, H, H, H, M M, H, H, H, H
S14 H, H, H, H, M M, H, H, H, H M, H, H, H, H M, H, H, M, H M, H, H, H, VH
S15 L, M, M, M, M VL, M, M, M, M L, M, M, M; M L, M, M, M, H L, M, M, M, H
S16 M, VH, H, H, VH M, H, H, H, VH M, H, H, H, VH L, H,HH M L, H, H, H, VH
S17 L, M, L, H, M L, M, L, H,M L, M, L, H, M L, M, L, M, H M, M, L, M, M
S18 M, VH, H, VH, VH  H, VH, H, H, H H, VH, H, H, H H, H, H, H, H H, H, H, H, VH
S19 L, M, M, H, H M, M, M, H, H M, M, M, H, H M, M, M, L, L M, M, M, L, L
S20 H, M, M, H, H M, M, M, H, H M, M, M, H, H M, M, M, H, L M, M, M, H, H
S21 L, M, VH, VH, H L, M, VH, VH, H L, M, VH, VH, H L, M, H, VH, H M, M, H, VH, VH
S22 L, VH, H, VH, H M, VH, H, H, H M, VH, H, H, H M, H, H, M, M M, H, H, M, L
S23 L, VH, VH, H, M M, VH, VH, H, M M, VH, VH, H, M M, H, VH, H, M M, H, H, L, H
S24 M, M, M, H, M L, M, M, H, H L, M, M, H, H L, M, M, H, L L, M, M, L, H
S25 H, M, H, H, H M, M, H, M, M M, M, H, M, M M, M, H, H, H M, M, H, VH, VH
S26 L, VH, VH, H, H M, H, VH, H, H M, H, VH, H, H L, M, VH, L, L L, M, VH, M, L
S27 H, H, VH, H, H H, H, VH, H, M H, H, VH, H, M H, H, VH, H, M H, M, VH, H, VH
S28 L, M, L, H, VH M, M, L, H, VH M, M, L, H, VH M, M, L, H, H M, M, L, H, H
S29 L, VH, VH, L, L M, VH, VH, M, M M, VH, VH, VH, VH |M, H, VH, H, H M, H, VH, VH, VH
S30 M, M, H, H, H H, M, H, H, VH H, M, H, H, VH H, M, H, H, H H, M, H, H, H
S31 H, VH, VH, VH, VH H, VH, VH, VH, VH |H, VH, VH, VH, VH H, H, VH, M; M H, H, VH, H, H
S32 H, VH, VH, M, M H, H, VH, M, M H, H, VH, M, M H, H, H, H, H H, H, H, H, H
S33 H, VH, VH, H, H M, VH, VH, VH, VH M, VH, VH, VH, VH |M, VH, VH, L, L M, H, VH, VH, VH
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uaMIALUULYBILTEIVIYN 1,2,3,4,5) (F83)

Supplier Criteria 11 Criteria 12 Criteria 13 Criteria 14 Criteria 15
S1 L, H, H, H, VH L, M, H, H, H L, M, H, M, M H, H, H, H, M L, M, H, H, M
S2 M, H, H, M, M VH, VH, VH, VH, VH M, H, VH, H, M M, H, VH, H, M H, H, H, M, M
S3 M, M, M, M, L L, M, M, H, VL L, M, M, H, VL L, M, M, VH, VL L L, M, M, L
sS4 L, H, M, M\, M L, H, M, L, L L, H, M, M, L M, H, M, M, L L, H, M, L, M
S5 L, M, H, H, M L, M, H, H, M L, M, M, H, L M, M, M, VH, M L L, M, M, L
S6 L, H, M, M, H L, M, M, M, M L, H, M, M, M M, H, M, H, M LM, M, LM
S7 L, M, L, VH, VH L, M, L, M, M L, M, L L, L M, H, L, L, L L, L, L, VL, VL
S8 H, H, M, M, H H, H, M, M, H M, H, M, H, L H, H, M, H, L H, H, M, H, H
S9 M, H, H, H, VH M, H, H, H, VH L, H, H, H,H H, H, H, H, H L, H,H,H L
S10 M, H, VH, H, H L, H, VH, H, H L, H H HM L,H, H HM L, H, H M, H
S11 L, M, VH, H, H VL, M, VH, H, H L, M, VH, H, M M, M, VH, H, M L, M, H, H, H
S12 M, H, H, M, H L, H, H,M, M L,H, H HM M, H, VH, H, H L, M, H, H, VL
S13 M, H, H, H, H H, H, H, M, H M, H, H, M, M H, H, H, H, L L, H, H, M, L
S14 M, H, H, H, VH H, H, H, H, M M, H, H, M, H M, H, M, M, H M, H, M, M, M
S15 L, M, M, M, H VL, M, M, M, L L, M, M, M, L L, M, M, M, L L, M, M, M, VL
S16 L, H, H, H, VH M, H, H, H, H L, H,H H M L,H, H HM L, H HHL
S17 M, M, L, H, M L, M, L, M, M L, M, L, M, VL L, M, L, M, L L, M, L, L, VL
S18 H, H, H, H, VH L, VH, H, VH, H L,H,H,H M H, H, H, H, M L, H, H, M, M
S19 M, M, M, M, L L, M, M, H, H L, M, M, M, M L, M, M, M, M L, M, M, L, L
S20 M, M, M, H, H M, M, M, H, H L, M, M, H, L L, M, M, H, L M, M, M, H, M
S21 M, M, H, VH, VH L, M, H, VH, H VL, M, H, VH, VH L, M, H, VH, VH L, M, H, VH, H
S22 M, H, H, M, L L, VH, M, VH, M L, H, M, H, M M, H, M, H, M L, H, M, M, M
S23 M, H, H, H, H L, H, VH, H, H L,H,HHM M, H, H, L, M L, H,HH L
S24 L, M, M, H, H L, M, M, H, M L, M, M, H, M L, M, M, H, M L, M, M, H, M
S25 M, M, H, VH, VH M, M, H, M, M L, M, H, L, L L, M,H, L, L L, M, H, VL, VL
S26 L, M, VH, H, L L, M, VH, H, H L, M, VH, H, M L, M, VH, H, M L, M, VH, H, H
S27 H, M, VH, H, VH M, H, VH, M, M L, H, VH, M, L M, H, VH, M, L L, H, VH, L, M
S28 M, M, L, H, H LM, L, M, M L, M, L, M\, M L, M, L, H M L, M, L, M, M
S29 M, H, VH, VH, VH L, H, VH, L, L L, VH, VH, L, L M, H, VH, VH, VH L, H, VH, H, H
S30 H, M, H, H, H M, M, H, H, H H, M, H, H, M H, M, H, H, M H, M, H, H, M
S31 H, H, VH, VH, VH  |H, H, VH, VH, VH M, H, VH, M, M H, H, VH, H, H H, H, VH, L, L
S32 H, H, H, H, H H, H, H, M, M M, H, H, VL, VL M, H, H, VL, VL M, H, H, L, L
S33 M, H, VH, VH, VH  H, VH, VH, VH, VH  |M, VH, VH, H, H H, VH, VH, H, H L, H, VH, H, H
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Supplier Criteria 16 Criteria 17 Criteria 18 Criteria 19 Criteria 20
S1 L, M, M, M, M H, H, M, H, H L, H, M, M, M M, L, M, L, L M, L, M, L, L
S2 H, H, H, M, M M, VH, H, M, M L, H, H M, L M, L, L, H, H M, VL, L, H, H
S3 L, L, L, M, VL H, H, M, H, VH L, H, H, VH, VL H, L, L, VL, VL H, L, L, VL, VL
sS4 L, H, M, L, M M, VH, M, M, M VL, VH, M, VL, L H, L, H, H, H H, L, H, H, H
S5 L, L, M, M, L H, H, M, H, H L, H, M, VL, L H, M, L, L, L H,M, L, L, L
S6 L, M, M, M, M M, VH, M, H, H L, VH, M, L, L M, L, M, M, VL M, L, M, M, L
S7 L LLLL M, H, L, VH, VH VL, H, L, L L H, L, M, M, L H, L, M, M, L
S8 H, H, M, H, H L, VH, M, L, L L, VH, M, M, M M, L, M, M, L M, L, M, M, L
S9 L,H,HHL L, H, H, H, H L, H, H, M, L H, L, L, M, L H, L, L, M, L
S10 L, H H HH M, H, H, H, M L, H, H, M, M M, L, L, M, M H, L, L, M, M
S11 L, M,H, H,H H, H, VH, VH, M VL, H, VH, H, L H, M, VL, M, M H, M, VL, M, M
S12 L, M, H, H, VL L, H, VH, H, H L, H, VH, H, VL M, L L LM M, L, L, L, H
S13 M, H, H, M, L H, VH, M, H, VH L, VH, M, M, M L, L, M, M, L L, L, M, M, L
S14 M, H, M, M, L L, H, M, M, H L, H, M, M, VL H, L, M, M, VL H, L, M, M, VL
S15 L, H, M, M, VL M, H, L, M, H L, ML, L, L M, M, H, M, L M, M, H, M, M
S16 L, H,HH M M, H, H, H, H lmialetd, HAL M, L, L, M, L M, L, L, M, L
S17 L, M, L, L, VL M, M, L, H, M L, M, L, H L H, M, M, L, M H, M, M, L, M
S18 M, H, H, M, H H, H, H, M, H L, H, H, M, M H, L, L, M, M H, L L, M, L
S19 L, M, M, L, L M, M, M, M, H L, M, M, M, M H, M, L, M, H H, M, L, M, H
S20 M, M, M, H, M L, M, M, H, H L, M, M, H, L H, M, M, L, VL H, M, M, L, VL
S21 VL, M, H, H, H M, M, H, H, M VL, M, H, L, M H, M, L, H, VH H, M, L, H, VH
S22 L, H, M, M, L H, H, M, M, L L, H, M, H, L M, L, M, H, L M, L, M, H, L
S23 L, H HHL M, H, H, L, H L,HH L L H, L, L, H, VH H, L, L, H, VH
S24 L, M, M, H, M M, M, M, M, H L, M, M, H, M M, M, L, L, L M, M, L, L, L
S25 L, M, H, VL, VL M, M, H, H, H L, M, H, L, L H, M, M, L, VL H, M, M, L, H
S26 L, M, VH, H, M H, M, VH, H, VL L, H, VH, H, L M, L, VL, H, L M, L, VL, H, L
S27 M, H, VH, M, L M, H, VH, M, H L, H, VH, L, VL M, M, L, M, VL M, M, L, M, VL
S28 L, M, L, M, H H, M, L, H, H LML L L L, M, H, M, L L, M, H, M, L
S29 L, H, VH, L, L H, H, VH, VH, VH  |L, H, VH, VL, VL H, L, L, L, VL H, L, L, L, VL
S30 H, M, H, H, M M, M, H, H, H L, M, H, M, M M, M, M, M, H M, M, M, M, H
S31 L, H, VH, M, M L, H, VH, H, H L, H VH, L, L M, L, VL, L, L M, L, VL, VL, L
S32 M, H, H, L, L L,HH L L L,HH L L H, L, L, L, VL H, L, L, L, VL
S33 M, H, VH, H, H M, H, VH, M, M L, H H HH L, L, L H VH L, VL, L, M, VH
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Supplier Criteria 21 Criteria 22 Criteria 23 Criteria 24
S1 L, M, M, L, L L, M, M, L, L L, M, M, L, L L, M, M, L, L
S2 H, VL, L, M, H H, VL, L, M, H H, VL, L, M, H H, VL, L, M, H
S3 M, L L L L M, L L L L M, L L L L M, M, L, L, L
sS4 H, VL, H, H, VH H, VL, H, H, VH H, VL, H, H, VH H, VL, H, H, VH
S5 H, M, L, L, VL H, M, L, L, VL H, M, L, L, VL H, M, L, L, VL
S6 M, L, M, M, M M, L, M, M, M M, L, M, M, M M, L, M, M, M
S7 H, L, M, H, H H, L, M, H, H H, L, M, H, VH H, M, M, H, VH
S8 H, L, M, H, H H, L, M, H, H H, L, M, H, H H, L, M, H, H
S9 H L L MM HLLLM HLLLL H L LLL
S10 H, L LLL H, L LLL H, L LLL H, L LLL
S11 H, M, VL, M, M H, M, VL, M, M H, M, VL, M, H H, M, VL, M, H
S12 H, L LLH H, L L LH H, L, L LM H, L, L, M, M
S13 M, L, M, L, H M, L, M, L, H M, L, M, L, M M, L, M, L, M
S14 H, L, M, M, M H, L, M, M, M H, L, M, M, M H, L, M, M, M
S15 H, M, H, H, M H, M, H, H, M H, M, H, H, M H, M, H, H, M
S16 H, L, L ML EimslsmlzT s H, L, L, MM H, L, L, M, M
S17 H, M, M, L, L H, M, M, L, L H, M, M, L, L H, M, M, M, L
S18 M, L, L, M, M M, L, L, M, L M, L, L, M, M M, L, L, M, L
S19 H, M, L, M, VH H, M, L, M, VH H, M, L, M, VH H, M, L, M, VH
S20 H, M, M, L, L H, M, M, L, L H, M, M, L, L H, M, M, L, L
S21 H, M, L, H, VH H, M, L, H, VH H, M, L, H, VH H, M, L, H, VH
S22 M, L, M, L, L M, L, M, L, L M, L, M, L, L M, L, M, L, L
S23 M, L, L, HH M, L, L, HH M, L, L, HH M, L, L, H, H
S24 H,M, L, L, M H,M, L, L, M H, M, L, H, M H, M, L, H, M
S25 H, M, M, H, L H, M, M, H, VL H, M, M, H, VL H, M, M, H, M
S26 L, M, VL, M, L L, M, VL, M, L L, M, VL, M, L L, M, VL, M, L
S27 L, M, L, H, L L, M, L, H, L L, M, L, M, M L, M, L, M, M
S28 M, M, H, M, H M, M, H, M, H M, M, H, M, H M, M, H, M, H
S29 H, L L L H H, L, L, M, H H, L, L, M, H H, L, L, M, H
S30 M, M, M, M, VH M, M, M, M, VH M, M, M, M, VH M, M, M, M, VH
S31 H, L, VL, L,M H, L, VL, L,M H, L, VL, M, M H, L, VL, M, M
S32 H, L L HH H, L, L HH H, L, L, M, H H, L, L, M, H
S33 L, VL, L, H, H L, VL, L, M, H L, VL, L, H, H L, VL, L, M, H
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4.5 nan1sUssugIaviguiunne

4.5.1 A Fuzzy Decision Matrix ¥asnnaidion (Alternatives) 3g
Jam (D)

¥

A1uaR Fuzzy Decision Matrix ¥89n19tden (Alternatives) (D) voanausziiiug

Y

a

Jam (Alternative) 5187 I Wguiiuinua (Criteria) 1 j fiusziulaeidenvigy lnsuwlawa
nsUsziuanmIuUsnw (Linguistic Variable) Mglenvngldlunisuseidu wanasannsed
4-7 Wegluguiaviledanumadey (Triangular Fuzzy Number) funuiinlsaiwitug lng

9199908Ya31N91NAN519 3-3 wazdluAasenINaun1sh (4)

Cl Cz C] Cm
Ay I[X11 X12 . Xy X1m]I
p=di|Xa X Xy Xim

An an an Xn] Xnm

S v o 1. — ainflk _ 15k k _
IWEJ‘V] Xl] = (lij' mij, ul]) 183k ll] = mkln{ll]}, mij = E2k=1 mij , uij =

mlflx{ug-}.

NSATUIALNTNVDY Fuzzy Decision Matrix 984n1atden (Alternatives) #30RIAMN

Y
(D) Tngaudnfiwaninadssiiuvesdanm (Alternative) 5187 1 ieufiuinasi (Criteria)
71 1 unuse X141 awsamuialdnidiegne lnenan1sauiaannnues Fuzzy Decision

Matrix YBEIANIVINUARAAIAINTIN 4-8 T9915199 4-11

X11 = (I3, Myqy, Uqq)

Y. — (K 1 k k
X11 = mkm{lu}, 5/ M m,?x{un

l

yj =min{0.1,2.5,2.5,2.5,2.5,}

(@)



5
1
my; = 522.5+5+5+5+5
k=1

u; = m’?x{S, 7.5,7.5,7.5,7.5}

X1 =(0.1,4.5,7.5)
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1507 4-8 AzuUUUTHTUEIAN U UAUINaIT 1-6 lnegideaviynd 5 v luguuy

FaviloTaIumae
Supplier
Criteria 1
S1 0.1,4.5,7.5
S2 0.1, 5.5, 10
S3 125,7,10
S4 0.1, 5, 10
S30  0.1,4,75
S31 0.1,35,7.5
$32 0.1, 6.5, 10
$33 0.1, 6.5, 10

Combined Decision Matrix Xij

Criteria 2
0.1,4.5,7.5
0.1, 5.5, 10
2.5,7,10

0.1, 5,10

0.1,3.52, 7.5
0.1,3,75
0.1, 6.5, 10

0.1, 6.5, 10

Criteria 3

0.1,4,75
0.1,5.5,10
0.1, 6, 10

(Ei=a—ini

0.1,4,7.5
0.1,4,75
0.1, 6.5, 10

0.1, 6.5, 10

Criteria 4

0.1,4,75
0.1,5.5,10
25,7,10

0.1,5.5,10

0.1,4,75
0.1,3.5,75
0.1, 5.5, 10

0.1, 6.5, 10

Criteria 5

0.1,4,75
0.1,5.5,10
0.1, 6, 10

0.1,5,10

0.1,35,75
0.1,3,75
0.1, 55, 10

0.1, 6.5, 10

Criteria 6
2.5, 6.5, 10
2.5, 8.5, 10
0.1,4.5,7.5

0.1, 5.02, 10

2.5,6.5, 10
5, 9.5, 10
2.5,75,10

5,9, 10
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v

86

7-12 Ingglhdamigyia 5 vinu Tugdiuy

Fauaitedanvia
. Combined Decision Matrix X ij
Supplier

Criteria 7 Criteria 8 Criteria 9 Criteria 10 | Criteria 11 | Criteria 12
S1 2.5,75,10 25,7510 [25,7,10 25,7510 10.1,7,10 0.1, 6, 10
S2 25,7510 25,75 10 (25,6, 10 2.5, 6,10 2.5, 6, 10 7.5, 10, 10
S3 0.1, 6, 10 0.1,5.5,10 [0.1,3.02, 7.5 [0.1,4,75 0.1,4.5,7.5 10.1,3.54, 10
sS4 0.1, 4.5, 10 0.1,4.5,10 [0.1,5,10 0.1, 5, 10 0.1, 5, 10 0.1, 4,10
S29 0.1, 6.5, 10 25,85,10 25,8, 10 25,7510 25,75 10 [0.1,5, 10
S30 2.5,75,10 2.5,75,10 25,7, 10 2.5,7,10 2.5,7,10 2.5, 6.5, 10
S31 25,8510 |25,85,10 25,7, 10 5, 8, 10 5,85, 10 5,9, 10
S32 2.5,7,10 2.5,7,10 2.5, 7,10 5, 7.5, 10 5,7.5,10 2.5, 6.5, 10
S33 01,7510 |25,8,10 0.1, 6, 10 2.5,8,10 2.5,8, 10 5,9.5, 10




975199 4-10 AZUUUUSAUTUERAN WAL UAUH TS

SauTe T IaEe
Supplier
Criteria 13
ST 01,510
s2 125,7,10
S3 0.1,3.54, 10
s4  0.1,45,10
S30 125,65, 10
S31 125,65, 10
$32  0.1,4.04, 10
$33 25,8, 10

v

Combined Decision Matrix X ij

Criteria 14
2.5,7,10
2.5,7,10
0.1, 4.52, 10

0.1, 5, 10

2.5,6.5,10
5,8, 10
0.1, 4.04, 10

5,8.5,10

Criteria 15
0.1, 5.02, 10
2.5, 65,10
0.1,3.02, 7.5

0.1, 4.5, 10

2.5,6.5, 10
0.1, 6, 10
0.1, 5,10

0.1, 7, 10

Criteria 16
0.1,4.02, 7.5
2.5, 6.5,10
0.1,2.04,7.5

0.1, 4.5, 10

2.5,6.5,10
0.1, 5.5, 10
0.1, 5,10

2.5,75,10

Criteria 17
2.5, 7,10
2.5,6.5, 10
2.5,7.5,10

2.5, 6,10

2.5, 6.5, 10
0.1, 7,10
0.1,4.5, 10

2.5, 6.5, 10

87

13-18 lngghdervigns 5 vind luguvy

Criteria 18
0.1, 4.52, 10
0.1, 5, 10
0.1, 5.04, 10

0.1, 3.54, 10

0.1, 5, 10
0.1, 5, 10
0.1, 5,10

0.1, 6.5, 10

775999 4-11 AzuuiUss g Ui uAUnaei 19-24 lnegideaw1gns 5 v luguuuy

SauTT T Ee
Supplier
Criteria 19
S1 01,3575
s2 01,5, 10
S3 0.1, 2.54, 10
sS4 0.1,6.5, 10
S30  25,5.5, 10
S31 0.1,252,75
$32 (0.1, 3.02, 10

S33

0.1, 5,10

Combined Decision Matrix X ij

Criteria 20
0.1,3.5,7.5
0.1, 4.52, 10
0.1, 2.54, 10
0.1, 6.5, 10

2.5,5.5,10

0.1,2.04, 75
0.1, 3.02, 10
0.1, 4.02, 10

Criteria 21
0.1,3.5,7.5
0.1, 4.52, 10
0.1,3,75
0.1, 6.52, 10

25,6, 10
0.1, 3.52, 10
0.1, 5.5, 10
0.1, 4.02, 10

Criteria 22
0.1,3.5, 75
0.1, 4.52, 10
0.1,3,75
0.1, 6.52, 10

2.5,6,10
0.1, 3.52, 10
0.1, 5.5, 10
0.1, 3.52, 10

Criteria 23
0.1,3.5,75
0.1,4.52, 10
0.1,3,75
0.1, 6.52, 10

2.5, 6,10
0.1,4.02, 10
0.1, 5, 10
0.1, 4.02, 10

Criteria 24
0.1,3.5,75
0.1,4.52, 10
0.1,3,75
0.1, 6.52, 10

25,6, 10
0.1, 4.02, 10
0.1, 510
0.1, 3.52, 10
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4.5.2 AUl Normalized Fuzzy Decision Matrix (R)

~

A3 Normalized Fuzzy Decision Matrix (ﬁ) = [rij]mx

U9 4.5.1 Il T';j uvuau¥n Normalized Fuzzy Decision Matrix Y8R IAN (Alternative)

Yauumsng D a1n
n

5169 [ Wiguiunue (Criteria) 91 ] anansadwiulalagaunis (6) w3e (7) Yusgivviinves
N Inanaeinnurauslewil (Benefit Criteria) viaungde inausiinan1sUseliudanngsd
LazHan1sUsEliNgavneadAUNmINNaNISALHUNUTLA uwilumenduiunaeinudu

(Cost Criteria) 11889 tnUNNHNaNITUTLEUDININDINUIEAIUINTAUNUAL LASHANT

9 Y

¥

Uszillugavngasilentagmnauyugs

~ l.. m-- u.- . . .

& = (u%u—fu—ﬂ> and u]” = max;u;; (benefit criteria) (6)
) ) ]

N |l Pl / ; o

i = (’—,’—,'—) and I; = minjl;  (cost criteria) (7)
ujj  mjj - I

4.5.2.1 NaIPNUAUNY 5 Lneut
dmSuinaunnuauy 5 et gninegludseinm Cost criteria @1875AWIN

LI

)
Y

o -2 9.9 i I T > 0 y

Wilagaunisi (7) fle £ = (==, ) wee I = minly lngman1senuanudanss

]

M5197 4-12

7152971 4-12 A1 Lj veunausisiusdunu (Cost)

Criteria l]_ — minilij
Criteria 1 0.1
Criteria 2 0.1
Criteria 3 0.1
Criteria 4 0.1
Criteria 5 0.1
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N13A1UIU Normalized Fuzzy Decision Matrix (R) suaqmm%é’wuéfunu (Cost

(%
Y

Criteria) 919 5 wneuai b a1unsafturlalaeaunis (7) 1wy au13nuas Normalized
Fuzzy Decision Matrix (R) YoIRIANT (Alternative) 5189 1 wisuiuinauet (Criteria)

1 w3e 14 ldsasaedne InenanisAuaas Normalized Fuzzy Decision Matrix (R)

VOIHIAVNEMTUNATATUAUNY UAAIRINTNT 4-13

3 I T I _ :
= wry Mg s woe 17 = mingly 4
- 0.1 0.1 0.1 4

1= (7.5'4.5'0.1) Gl 2

11 = (0.01333,0.02222,1)

9757997 4-13 Normalized Fuzzy Decision Matrix (R) sz/aqmm%ﬁ?’wm”uz/u (Cost)

rl'j

Supplier
Criteria 1 Criteria 2 Criteria 3

S1 0.01333, 0.02222, 1 | 0.01333, 0.02222, 1 | 0.01333, 0.025, 1

S2 0.01, 0.01818, 1 0.01, 0.01818, 1 0.01, 0.01818, 1

S3 0.01, 0.01429, 0.04 | 0.01, 0.01429, 0.04 | 0.01, 0.01667, 1

S4 0.01, 0.02, 1 0.01, 0.02, 1 0.01, 0.02, 1

S30 0.01333, 0.025, 1 0.01333, 0.02841, 1 | 0.01333, 0.025, 1

S31 0.01333, 0.02857, 1 | 0.01333, 0.03333, 1 | 0.01333, 0.025, 1

S32 0.01, 0.01538, 1 0.01, 0.01538, 1 0.01, 0.01538, 1

S33 0.01, 0.01538, 1 0.01, 0.01538, 1 0.01, 0.01538, 1
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9757971 4-13 Normalized Fuzzy Decision Matrix (R)?/mmmw’ﬁ”wﬁwgu (Cost) (s91)

Supplier

Criteria 4

Criteria 5

S1

0.01333, 0.025, 1

0.01333, 0.025, 1

S2

0.01, 0.01818, 1

0.01, 0.01818, 1

S3

0.01, 0.01429, 0.04

0.01, 0.01667, 1

s4

0.01, 0.01818, 1

0.01,0.02, 1

S30

0.01333, 0.025, 1

0.01333, 0.02857, 1

531

0.01333, 0.02857, 1

0.01333, 0.03333, 1

532

0.01, 0.01818, 1

0.01, 0.01818, 1

533

0.01, 0.01538, 1

0.01, 0.01538, 1

4.5.2.2 \NQTIATUAMAIN 13 LNeui

o (% ¢ Y (4 % ! . . .
dmsuinagiatuguan 13 e gndnegluuszinn Benefit criteria lag

° v = A ~ Ujj
aunsarulnlaannaunsn (6) Ao h = <—+,—+ ,—2) uay Uy
u; -

TAUNANIIATUIMLARIAINNTIN 4-14

lij mii

u

i WY

+
)

== maXiuii
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15997 4-14 A7 u}’ YOUNMUTIA AN N (Quality)

Criteria “i+ — maXiuij
Criteria 6 10
Criteria 7 10
Criteria 8 10
Criteria 9 10
Criteria 10 10
Criteria 11 10
Criteria 12 10
Criteria 13 10
Criteria 14 10
Criteria 15 10
Criteria 16 10
Criteria 17 10
Criteria 18 10

AU Normalized Fuzzy Decision Matrix (i\;) YOILNUIN AU AN
(Quality) 7isafunasidunadszlow (Benefit Criteria) 71s 13 tnausild Tneaunas (6)
19U @118nYad Normalized Fuzzy Decision Matrix (ﬁ) maaé’%’mm (Alternative) 51871
1 Wiguiuinudi (Criteria) 6 w30 T ¢ Mieda9813 Inenan13A1wI Normalized

Fuzzy Decision Matrix (R) YVOIHIAMEMTUNUTAUANATN UAAIAINITNTN 4-15

= l1g myg uge +

r1,6 = (u_+fu_+;u_+ o Ug = maX1u1’6
6 U6 Ug

5 2.5 6.5 10 4

e = (70’10 10) ™ Y6 = 10

f1 e = (0.1875,0.65,1)



$757971 4-15 Normalized Fuzzy Decision Matrix (R) waammﬁé’vu@mmw (Quality)

~

Supplier rii
Criteria 6 Criteria 7 Criteria 8

S1 0.25, 0.65, 1 0.25,0.75, 1 0.25,0.75, 1
S2 0.25, 0.85, 1 0.25,0.75, 1 0.25,0.75, 1
S3 0.01, 0.45, 0.75 0.01, 0.6, 1 0.01, 0.55, 1
sS4 0.01, 0.502, 1 0.01, 0.45, 1 0.01, 0.45, 1
S30 0.25, 0.65, 1 0.25, 0.75, 1 0.25,0.75, 1
S31 0.5, 0.95, 1 0.25,0.85, 1 0.25,0.85, 1
S32 0.25, 0.75, 1 0.25,0.7, 1 0.25,0.7, 1

S33 0.5,0.9, 1 0.01, 0.75, 1 0.25,0.8, 1

92

$75797 4-15 Normalized Fuzzy Decision Matrix (R )wmmmw‘é’wammw (Quality) (519

1)

~

Supplier rij

Criteria 9 Criteria 10 Criteria 11
S1 0.25,0.7, 1 0.25,0.75, 1 0.01,0.7,1
S2 0.25, 0.6, 1 0.25, 0.6, 1 0.25, 0.6, 1
S3 0.01, 0.302, 0.75 0.01, 0.4, 0.75 0.01, 0.45, 0.75
S4 0.01, 0.5, 1 0.01, 0.5, 1 0.01,0.5, 1
S30 0.25,0.7, 1 0.25,0.7, 1 0.25,0.7, 1
S31 0.25,0.7, 1 0.5,08,1 0.5, 0.85, 1
S32 0.25,0.7, 1 0.5,0.75, 1 0.5,0.75, 1
S33 0.01, 0.6, 1 0.25,0.8, 1 0.25,0.8, 1
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$757971 4-15 Normalized Fuzzy Decision Matrix (R )vz/mmmw’ﬁ”wammw (Quality) (519

2)

Supplier rij
Criteria 12 Criteria 13 Criteria 14

S1 0.01, 0.6, 1 0.01,0.5, 1 0.25,0.7, 1
S2 0.75, 1,1 0.25,0.7, 1 0.25,0.7, 1
S3 0.01, 0.354, 1 0.01,0.354, 1 0.01, 0.452, 1
S4 0.01,04, 1 0.01, 0.45, 1 0.01,0.5, 1
S30 0.25, 0.65, 1 0.25,0.65, 1 0.25, 0.65, 1
S31 0.5,0.9, 1 0.25, 0.65, 1 0.5,08,1
S32 0.25, 0.65, 1 0.01, 0.404, 1 0.01, 0.404, 1
S33 0.5, 0.95, 1 0.25,0.8, 1 0.5,0.85, 1

£759971 4-15 Normalized Fuzzy Decision Matrix (R)ﬁz/aomzu%ﬁ’m@mmw (Quality) (919

3)

~

Supplier rij

Criteria 15 Criteria 16
S1 0.01, 0.502, 1 0.01, 0.402, 0.75
S2 0.25, 0.65, 1 0.25, 0.65, 1
S3 0.01, 0.302, 0.75 0.01, 0.204, 0.75
S4 0.01, 0.45, 1 0.01, 0.45, 1
S30 0.25, 0.65, 1 0.25, 0.65, 1
S31 0.01, 0.6, 1 0.01, 0.55, 1
S32 0.01, 0.5, 1 0.01,05,1
S33 0.01,0.7, 1 0.25,0.75, 1
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$757971 4-15 Normalized Fuzzy Decision Matrix (R )vz/mmmw’ﬁ”wammw (Quality) (519

4)

Supplier rij
Criteria 17 Criteria 18

S1 0.25,0.7, 1 0.01, 0.452, 1
S2 0.25, 0.65, 1 0.01, 0.5, 1

S3 0.25,0.75, 1 0.01, 0.504, 1
S4 0.25, 0.6, 1 0.01, 0.354, 1
S30 0.25, 0.65, 1 0.01, 0.5, 1

S31 0.01,0.7, 1 0.01, 0.5, 1

S32 0.01, 0.45, 1 0.01, 0.5, 1

S33 0.25,0.65, 1 0.01, 0.65, 1

4.5.2.3 NQTINIUNIAT 6 bNUN
dnTunUINIUIAT 6 inaua gninegluyseiny Cost criteria @nansaAwInla

MNaunsi (7) fe Ty = (

f9P15199 4-16

L]

) )l
ujj mjj ljj

915799 4-16 A7 l]-_ YOUNIA IR (Time)

Criteria ]i_ = minllij
Criteria 19 0.1
Criteria 20 0.1
Criteria 21 0.1
Criteria 22 0.1
Criteria 23 0.1
Criteria 24 0.1

—) uag 17 = min;l; TABHANITATUIBILEARNS
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AU Normalized Fuzzy Decision Matrix (ﬁ) YDIUAUTAUTAIULIAN
(Time) edmiunasidnudunu (Cost Criteria) via 5 inausild Tneaunas (7) Ly aundn
U849 Normalized Fuzzy Decision Matrix (ﬁ) Guaﬂﬁzﬁmm (Alternative) 191 1 1oy
fulnauan (Criteria) 19 w38 74 19 l0Aed0819 Tneran1sA1wIs Normalized Fuzzy

Decision Matrix (R) YDINUNNUNAIUIAT WAAIAIASIIN 4-17

17, 17, 17,

~ 19 19 19 _ )

1‘1'19 = ( ) ;l bbeYE 119 == mlnlll’lg
Ug19 My 19 1119

3 0.1 0.1 0.1 )
1'1’19 = Loy 119 = O 1

) )
Ug19 Myq9 g9

5 0.1 0.1 0.1
I1,19 = ( )

7.5’3.5°0.1
f110 = (0.01333,0.02857,1)



$759971 4-17 Normalized Fuzzy Decision Matrix (R ) YoINaIN 111987 (Time)

Supplier T

Criteria 19 Criteria 20 Criteria 21
S1 0.01333, 0.02857, 1 | 0.01333, 0.02857, 1 | 0.01333, 0.02857, 1
S2 0.01, 0.02, 1 0.01, 0.02212, 1 0.01, 0.02212, 1
S3 0.01, 0.03937, 1 0.01, 0.03937, 1 0.01333, 0.03333, 1
sS4 0.01, 0.01538, 1 0.01, 0.01538, 1 0.01, 0.01534, 1
S30 0.01, 0.01818, 0.04 | 0.01, 0.01818, 0.04 | 0.01, 0.01667, 0.04
S31 0.01333, 0.03968, 1 | 0.01333, 0.04902, 1 | 0.01, 0.02841, 1
S32 0.01, 0.03311, 1 0.01, 0.03311, 1 0.01, 0.01818, 1
S33 0.01, 0.02, 1 0.01, 0.02488, 1 0.01, 0.02488, 1

975799 4-17 Normalized Fuzzy Decision Matrix (R ) YouUNANA 1WA (Time) (Mel)

Supplier T

Criteria 22 Criteria 23 Criteria 24
St 0.01333, 0.02857, 1 | 0.01333, 0.02857, 1 | 0.01333, 0.02857, 1
S2 0.01, 0.02212, 1 0.01, 0.02212, 1 0.01, 0.02212, 1
S3 0.01333, 0.03333, 1 | 0.01333, 0.03333, 1 | 0.01333, 0.03333, 1
Sa 0.01, 0.01534, 1 0.01, 0.01534, 1 0.01, 0.01534, 1
S30 0.01, 0.01667, 0.04 | 0.01, 0.01667, 0.04 | 0.01, 0.01667, 0.04
S31 0.01, 0.02841, 1 0.01, 0.02488, 1 0.01, 0.02488, 1
532 0.01, 0.01818, 1 0.01,0.02, 1 0.01, 0.02, 1
533 0.01, 0.02841, 1 0.01, 0.02488, 1 0.01, 0.02841, 1
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AU Weighted Normalized Decision Matrix V) Imaqmﬂmmuﬁmﬁmﬂmsﬁ ‘K/]
3190 4.3.1 (1151991 4-5) FuaunBn Normalized Fuzzy Decision Metrix fjj Tude 452
(157971 4-13 91957971 4-15 uaeansedt 4-17 ) Wy ¥ = I * Wj. lnganunsariuan
a113n Weighted Normalized Decision Matrix (V) YBIHIANT (Alternative) 5197 1 ey

fuinaun (Criteria) 1 vise ¥y 1 ladsinegns wansAmiss Weighted Normalized Decision

)

Matrix (V) LLaméﬁmiNﬁ 4-18 50@’1?}&‘1‘3 4-20

‘71,1 = f1,1 * Wy
Vi1 = (0.01333,0.02222,1) «(0.01,0.65,1)
Vi1 = (0.00013,0.01444,1)

ANS9Tl 6-18 Weighted Normalized Decision Matrix (V) %@QLﬂmﬂﬁﬂuﬁunu (Cost)

~

4.5.3 A1uael Weighted Normalized Decision Matrix (V)

Supplier Vii
Criteria 1 Criteria 2 Criteria 3

S1 0.00013, 0.01444, 1 0.00333, 0.01556, 1 0.00013, 0.0125, 1
S2 0.0001, 0.01182, 1 0.0025, 0.01273, 1 0.0001, 0.00909, 1
S3 0.0001, 0.00929, 0.04 | 0.0025, 0.01, 0.04 0.0001, 0.00833, 1
sS4 0.0001, 0.013, 1 0.0025, 0.014, 1 0.0001, 0.01, 1

S30 0.00013, 0.01625, 1 0.00333, 0.01989, 1 0.00013, 0.0125, 1
S31 0.00013, 0.01857, 1 0.00333, 0.02333, 1 0.00013, 0.0125, 1
S32 0.0001, 0.01, 1 0.0025, 0.01077, 1 0.0001, 0.00769, 1
S33 0.0001, 0.01, 1 0.0025, 0.01077, 1 0.0001, 0.00769, 1
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§737997 4-18 Weighted Normalized Decision Matrix (V) waommw’@”wé’wgu (Cost) (we1)

Supplier Vij

Criteria 4 Criteria 5
S1 0.00013, 0.0125, 1 0.00667, 0.02125, 1
S2 0.0001, 0.00909, 1 0.005, 0.01545, 1
S3 0.0001, 0.00714, 0.04 | 0.005, 0.01417, 1
Sa 0.0001, 0.00909, 1 0.005, 0.017, 1
S30 0.00013, 0.0125, 1 0.00667, 0.02429, 1
S31 0.00013, 0.01429, 1 0.00667, 0.02833, 1
S32 0.0001, 0.00909, 1 0.005, 0.01545, 1
S33 0.0001, 0.00769, 1 0.005, 0.01308, 1

9757197 4-19 Weighted Normalized Decision Matrix (V) waommsﬁé’we}mmw (Quality)

Supplier Vii
Criteria 6 Criteria 7 Criteria 8
S1 0.1875, 0.65, 1 0.0625, 0.6375, 1 0.0625, 0.6, 1
S2 0.1875, 0.85, 1 0.0625, 0.6375, 1 0.0625, 0.6, 1
S3 0.0075, 0.45, 0.75 0.0025, 0.51, 1 0.0025, 0.44, 1
sS4 0.0075, 0.502, 1 0.0025, 0.3825, 1 0.0025, 0.36, 1
S30 0.1875, 0.65, 1 0.0625, 0.6375, 1 0.0625, 0.6, 1
S31 0.375,0.95, 1 0.0625, 0.7225, 1 0.0625, 0.68, 1
S32 0.1875, 0.75, 1 0.0625, 0.595, 1 0.0625, 0.56, 1
S33 0.375,0.9, 1 0.0025, 0.6375, 1 0.0625, 0.64, 1
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§737997 4-19 Weighted Normalized Decision Matrix (V) waommw’ﬁ}”?u@mmw (Quality)

(wol)

§7157997 4-19 Weighted Normalized Decision Matrix (V) waommﬁé’m@mmw (Quality)

(Wo2)

Supplier Vij

Criteria 9 Criteria 10 Criteria 11
S1 0.0025, 0.49, 1 0.0625, 0.6, 1 0.0025, 0.525, 1
S2 0.0025, 0.42, 1 0.0625, 0.48, 1 0.0625, 0.45, 1
S3 0.0001, 0.2114, 0.75 0.0025, 0.32, 0.75 0.0025, 0.3375, 0.75
S4 0.0001, 0.35, 1 0.0025, 0.4, 1 0.0025, 0.375, 1
S30 0.0025, 0.49, 1 0.0625, 0.56, 1 0.0625, 0.525, 1
S31 0.0025, 0.49, 1 0.125, 0.64, 1 0.125, 0.6375, 1
S32 0.0025, 0.49, 1 0.125, 0.6, 1 0.125, 0.5625, 1
S33 0.0001, 0.42,1 0.0625, 0.64, 1 0.0625, 0.6, 1

Supplier Vij

Criteria 12 Criteria 13 Criteria 14
St 0.0025, 0.51, 1 0.0001, 0.3, 1 0.0625, 0.49, 1
S2 0.1875, 0.85, 1 0.0025, 0.42, 1 0.0625, 0.49, 1
S3 0.0025, 0.3009, 1 0.0001, 0.2124, 1 0.0025, 0.3164, 1
Sa 0.0025, 0.34, 1 0.0001, 0.27, 1 0.0025, 0.35, 1
S30 0.0625, 0.5525, 1 0.0025, 0.39, 1 0.0625, 0.455, 1
S31 0.125, 0.765, 1 0.0025, 0.39, 1 0.125, 0.56, 1
532 0.0625, 0.5525, 1 0.0001, 0.2424, 1 0.0025, 0.2828, 1
S33 0.125, 0.8075, 1 0.0025, 0.48, 1 0.125, 0.595, 1
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§737997 4-19 Weighted Normalized Decision Matrix (V) waommw’ﬁ}”?u@mmw (Quality)

(¥93)

Supplier Vij

Criteria 15 Criteria 16
S1 0.0001, 0.2761, 1 0.0001, 0.2211, 0.75
S2 0.0025, 0.3575, 1 0.0025, 0.3575, 1
S3 0.0001, 0.1661, 0.75 0.0001, 0.1122, 0.75
S4 0.0001, 0.2475, 1 0.0001, 0.2475, 1
S30 0.0025, 0.3575, 1 0.0025, 0.3575, 1
S31 0.0001, 0.33, 1 0.0001, 0.3025, 1
S32 0.0001, 0.275, 1 0.0001, 0.275, 1
S33 0.0001, 0.385, 1 0.0025, 0.4125, 1

§7157997 4-19 Weighted Normalized Decision Matrix (V) waommﬁé’m@mmw (Quality)

(wod)

Supplier Vij

Criteria 17 Criteria 18
S1 0.0025, 0.3514, 1 0.0001, 0.22781, 1
S2 0.0025, 0.3263, 1 0.0001, 0.252, 1
S3 0.0025, 0.3765, 1 0.0001, 0.25402, 1
sS4 0.0025, 0.3012, 1 0.0001, 0.17842, 1
S30 0.0025, 0.3263, 1 0.0001, 0.252, 1
S31 0.0001, 0.3514, 1 0.0001, 0.252, 1
532 0.0001, 0.2259, 1 0.0001, 0.252, 1
S33 0.0025, 0.3263, 1 0.0001, 0.3276, 1




#7379 4-20 Weighted Normalized Decision Matrix (V) veunaminiuaar (Time)

Supplier Vij

Criteria 19 Criteria 20 Criteria 21
S1 0.00333, 0.02429, 1 0.00333, 0.02429, 1 0.00013, 0.01714, 1
S2 0.0025, 0.017, 1 0.0025, 0.01881, 1 0.0001, 0.01327, 1
S3 0.0025, 0.03346, 1 0.0025, 0.03346, 1 0.00013, 0.02, 1
sS4 0.0025, 0.01308, 1 0.0025, 0.01308, 1 0.0001, 0.0092, 1
S30 0.0025, 0.01545, 0.04 | 0.0025, 0.01545, 0.04 | 0.0001, 0.01, 0.04
S31 0.00333, 0.03373, 1 0.00333, 0.04167, 1 0.0001, 0.01705, 1
S32 0.0025, 0.02815, 1 0.0025, 0.02815, 1 0.0001, 0.01091, 1
S33 0.0025, 0.017, 1 0.0025, 0.02114, 1 0.0001, 0.01493, 1
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#7377 4-20 Weighted Normalized Decision Matrix (V) veunaisigiuaad (Time) (9o1)

Supplier fme Vii Vii
Criteria 22 Criteria 23 Criteria 24
St 0.00013, 0.01571, 1 0.00013, 0.01571, 1 0.00013, 0.01714, 1
S2 0.0001, 0.01217, 1 0.0001, 0.01217, 1 0.0001, 0.01327, 1
S3 0.00013, 0.01833, 1 0.00013, 0.01833, 1 0.00013, 0.02, 1
Sa 0.0001, 0.00844, 1 0.0001, 0.00844, 1 0.0001, 0.0092, 1
S30 0.0001, 0.00917, 0.04 | 0.0001, 0.00917, 0.04 | 0.0001, 0.01, 0.04
S31 0.0001, 0.01563, 1 0.0001, 0.01368, 1 0.0001, 0.01493, 1
532 0.0001, 0.01, 1 0.0001, 0.011, 1 0.0001, 0.012, 1
533 0.0001, 0.01563, 1 0.0001, 0.01368, 1 0.0001, 0.01705, 1
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454 Amnamadisdgauadidauin (Fuzzy Positive Ideal Solution,
FPis, A) LLazﬁi’lW%%qmmaL‘%ﬂaU (Fuzzy Negative Ideal Solution,
FNIS, A7)
ﬁ’mummmﬂ%%qmsﬂa@ﬂmﬂ (Fuzzy Positive Ideal Solution, FPIS, A™) Fadu
Ailpigan1suIn uazAnileBgauARldaay (Fuzzy Negative Ideal Solution, FNIS, A7) @
Hueiitfesiignmeaulasaunns (8) wag (9) mudidy Tnssanisduiualsdgaundide

uan (Fuzzy Positive Ideal Solution, FPIS, AT) LL@%MW%%QWJ@@L%Q@U (Fuzzy Negative

Ideal Solution, FNIS, A7) ¥8anuain1sUSEiung 24 e LARSTINNST 4-21
AT = (v, v . 8)
A = (v, v, .., V) 9)

logl ;" = max {uv..} waz Vi = min {lv..}
i ij ) i ij
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975797 4-21 @'7177%27'@@1/@@7%1170 (Fuzzy Positive Ideal Solution, FPIS, A7T) uszarited

anUAAINAU (Fuzzy Negative Ideal Solution, FNIS, A™) vesusazinasel (Criteria)

Criteria | AT = (¥, 9, .., 04} | AT = {¥,97, .., )
Criteria 1 1 0.0001
Criteria 2 1 0.0025
Criteria 3 1 0.0001
Criteria 4 1 0.0001
Criteria 5 1 0.005
Criteria 6 1 0.0075
Criteria 7 1 0.0025
Criteria 8 1 0.0025
Criteria 9 1 0.0001
Criteria 10 1 0.0025
Criteria 11 1 0.0025
Criteria 12 1 0.0025
Criteria 13 1 0.0001
Criteria 14 ) 0.0025
Criteria 15 1 0.0001
Criteria 16 1 0.0001
Criteria 17 i 0.0001
Criteria 18 1 0.0001
Criteria 19 1 0.0025
Criteria 20 1 0.0025
Criteria 21 1 0.0001
Criteria 22 1 0.0001
Criteria 23 1 0.0001
Criteria 24 1 0.0001
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4.5.5 AILINTTEENNIINAYAUARLTIVINUALANRANARLTIAU (Distances
+ , —
d;" uas Distances dy )
AUIMSEEEN199INATgANARLTIUINLATA1ANARLTIAU (Distances d; was
Distances d ) voswsazn1adon vieudazgdavian ¥ way ¥ Tudeil 4.5.4 1dlee
#un15 (10) uag (11) AUy

df = XL, d, (¥, %) (10)

dl_ =5 j=1 dV(Vii ,V]'_) (11)
lne? d(X,Z) unusyeegniasgnineiiauilednieisiiesinng (Vertex Method)

Ausumariedanumasunsefeniduanuiduandnwuvatuasuaiuisasiuiulalae

Auns (12)

dx Z) = \/% [y —1,)%2 + (my —m,)% + (uy —u,)?] 12

TngHANISAIUINITLEENIAINANDANARTIVIN WazAgALARLTIAU (Distances d;
uay Distances dj ) veusasIadmmMIUNUANIA LAY ULARIRINITIN 4-22 ULasn13197]
4-23 MINEIAY HANITATUIUTZEENINIINAQANARLTIUIN kazARANARLYIAU (Distances
d; uas Distances dj ) vosusaziInmdmSunamidIuaUA NLENIRIN1TT 4-24 U
M13199 4-25 AUEIPU LAZHANITAIUIUTLELNNIMNADAUARLTIUINLALAIANARLTIAY

. + . —_ ! Yo ] o/ ¢ (% a
(Distances dj uag Distances dj ) v0usiaznInmdmIUNUNATUNAEAININTIN 4-

U

26 LA¥M15199 4-27 AUaIeU



#7199971 4-22 senIsAUAAISEEEN I NAIBANARLTIUIN (Distances df ) voausiae

N 19E97990 17]'-" Ingauns (10) vounauais ey

Supplier dv
Criteria 1 Criteria 2 Criteria 3
S1 0.81057 0.8088 0.81135
S2 0.81165 0.81029 0.81275
S3 0.98369 0.98263 0.81306
sS4 0.81117 0.80977 0.81238
S30 0.80983 0.80705 0.81135
S31 0.8089 0.80565 0.81135
S32 0.81238 0.81109 0.81332
S33 0.81238 0.81109 0.81332

#1599 4-22 HiamsAIAISEEEY 99 INAIEANARTIVIN (Distances df ) voausiay

= ~-+ & v v '
madensn Uy lagaums (10) veunassismauy (fo1)

. d, &
Supplier Criteria 4 Criteria 5 di = & dy (%, %)

S1 0.81135 0.80512 4.0472

S2 0.81275 0.80816 4.0556

S3 0.98441 0.80868 4.57247
S4 0.81275 0.80753 4.05361
S30 0.81135 0.80389 4.04348
S31 0.81063 0.80226 4.03879
S32 0.81275 0.80816 4.0577

S33 0.81332 0.80912 4.05924
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#1997 4-23 HANITAININSEEN NI INAI8ANRAAITIAY (Distances A ) vosusaznIuden

9 Uj legaunis (11) veunasid sy

Supplier dv
Criteria 1 Criteria 2 Criteria 3
S1 0.57735 0.57596 0.57734
S2 0.57733 0.57594 0.57732
S3 0.02364 0.02208 0.57731
sS4 0.57734 0.57595 0.57732
S30 0.57737 0.57599 0.57734
S31 0.57739 0.57603 0.57734
S32 0.57732 0.57593 0.57731
S33 0.57732 0.57593 0.57731

P399 4-23 HBNITAININTLENINDINAIBANAAITIAY (Distances A ) vasusasnIuben

9 U} legaunis (11) veunasidugunu (rol)

Supplier dv d; = N dy(%5,9)
Criteria 4 Criteria 5 =1
S1 0.57734 0.57454 2.88252
S2 0.57732 0.5745 2.8824
S3 0.02339 0.57449 1.22091
sS4 0.57732 0.57451 2.88243
S30 0.57734 0.57457 2.88261
S31 0.57735 0.57462 2.88273
S32 0.57732 0.5745 2.88237
S33 0.57731 0.57448 2.88235




$7197971 4-24 WeNISAIIAISEEEN I INAIBANARLTIUIN (Distances df ) voausiae

maidonyn U} lneaunis (10) veanausisunainm

Supplier dv
Criteria 6 Criteria 7 Criteria 8

S1 0.51077 0.58032 0.58847
S2 0.47702 0.58032 0.58847
S3 0.67083 0.64164 0.66046
sS4 0.64111 0.67733 0.68425
S30 0.51077 0.58032 0.58847
S31 0.362 0.56448 0.57193
S32 0.4908 0.58961 0.59791
S33 0.36543 0.61276 0.5798

#159971 4-24 HiamsAIAISEIEYN9INAIEANARTIVIN (Distances df ) voausay

RNTBEI) 1~7]'-" lngannIs (10) vounainiunainIn (sal)

Supplier dv
Criteria 9 Criteria 10 Criteria 11
S1 0.64681 0.58847 0.63787
S2 0.66618 0.61895 0.62754
S3 0.74926 0.71178 0.70626
sS4 0.68855 0.67206 0.67962
S30 0.64681 0.59791 0.60678
S31 0.64681 0.54627 0.54682
S32 0.64681 0.55547 0.56481
S33 0.66738 0.5798 0.58847
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7192971 4-24 HamIAIIITTEEN I MANRANARITIYIN (Distances A ) vosusias

RNIGEI) 17]'-" lngaunIs (10) vounassiniunalnIn (s1o2)

Supplier dv
Criteria 12 Criteria 13 Criteria 14
S1 0.64164 0.7047 0.61617
S2 0.47702 0.66618 0.61617
S3 0.70327 0.73487 0.69817
S4 0.69056 0.71477 0.68739
S30 0.59977 0.67506 0.62608
S31 0.52308 0.67506 0.56546
S32 0.59977 0.72428 0.70931
S33 0.51726 0.64946 0.55667

$7199971 4-24 WeNISAIIAISEEEN 1 INAIBANARLFIUIN (Distances df ) voausias

NIADNIIN 1~7]'-" lneasnIs (10) vounausinIuAanIN (7o3)

Supplier dv
Criteria 15 Criteria 16 Criteria 17
S1 0.7127 0.74587 0.68695
S2 0.68503 0.68503 0.69495
S3 0.76544 0.78539 0.67916
S4 0.72251 0.72251 0.70317
S30 0.68503 0.68503 0.69495
S31 0.69491 0.70387 0.68811
S32 0.71307 0.71307 0.73008
S33 0.67775 0.66837 0.69495
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#139971 4-24 HamIAUIASEIEN N9 INAIRANARTIUIN (Distances d ) vowusiay

RNIGEI) 17]'-" lngaunIs (10) vounassiniunalnIn (sad)

n
Supplier - dv di = Zdv(vii'vfr)
Criteria 18 =1

S1 0.7294 7.66076

S2 0.72095 7.38289

S3 0.72025 8.50652

S4 0.74717 8.28382

S30 0.72095 7.49699

S31 0.72095 7.08879

S32 0.72095 7.63501

S33 0.69568 7.15812
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F13N7 4-25 HANITAININ LN NIINAIBANRGITIAY (Distances A ) vasusaznIuGen

9 U lngauns (11) veunasisnnanm

Supplier dv
Criteria 6 Criteria 7 Criteria 8
S1 0.69047 0.68358 0.67221
S2 0.75878 0.68358 0.67221
S3 0.49904 0.64616 0.62886
S4 0.6402 0.61628 0.61178
S30 0.69047 0.68358 0.67221
S31 0.81821 0.7111 0.69704
S32 0.72313 0.67074 0.66066
S33 0.79931 0.6827 0.68435
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P97 4-25 HANITAININSEEN NI INAI8ANRAITIAY (Distances A ) vasusaznIuden

9n U} legauns (11) veunasisdugaini (sel)

Supplier dv
Criteria 9 Criteria 10 Criteria 11
S1 0.64286 0.67221 0.65013
S2 0.62613 0.63943 0.63216
S3 0.44981 0.46889 0.47293
sa 0.61162 0.61995 0.61475
S30 0.64286 0.66066 0.65105
S31 0.64286 0.68712 0.68635
S32 0.64286 0.67504 0.66423
S33 0.62613 0.68435 0.67221

F137 4-25 HANITAININ LN NIINAIBANRAITIAY (Distances A ) vosusaznIuGen

9 U} legauns (11) veunassisugainin (se2)

Supplier dv
Criteria 12 Criteria 13 Criteria 14
St 0.64616 0.6027 0.64194
S2 0.76321 0.62613 0.64194
S3 0.60112 0.59016 0.60375
S4 0.60798 0.59795 0.60985
S30 0.65856 0.61963 0.63334
S31 0.72834 0.61963 0.66353
S32 0.65856 0.594 0.59821
S33 0.74342 0.64034 0.67356
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PN 4-25 HANITAININTLEEN 190 INAI8ANAAITIAY (Distances A ) vasusiasnIuben

9n U} legauns (11) veunasisdugainim (se3)

Supplier dv
Criteria 15 Criteria 16 Criteria 17

S1 0.59888 0.45136 0.61189
S2 0.61306 0.61306 0.60724
S3 0.44344 0.43777 0.61684
sa 0.5947 0.5947 0.6029

S30 0.61306 0.61306 0.60724
S31 0.6079 0.60312 0.61189
S32 0.59871 0.59871 0.59183
S33 0.61859 0.62447 0.60724

F137 4-25 HANITAININ LN NIINAIBANRAITIAY (Distances A ) vosusaznIuGen

9n U} leauns (11) veunassisugainin (sed)

n
Supplier - dv d; = Z d,(%,%)
Criteria 18 =1

S1 0.59207 7.5644

S2 0.59533 7.87694

S3 0.59562 6.45877

S4 0.5864 7.32267

S30 0.59533 7.74573

S31 0.59533 8.0771

S32 0.59533 7.67668

S33 0.60747 8.05667




$7197971 4-26 WBNISAIUIAISEEEN I NAIBANARLTIUIN (Distances df ) voausiae

NNIADNDIN 17]'-" lngaunis (10) vaunaain1uiIal

Supplier dv
Criteria 19 Criteria 20 Criteria 21
S1 0.80527 0.80527 0.80947
S2 0.80856 0.80783 0.81105
S3 0.80191 0.80191 0.80832
sS4 0.81015 0.81015 0.81271
S30 0.98081 0.98081 0.98345
S31 0.80146 0.79828 0.80953
S32 0.80405 0.80405 0.81201
S33 0.80856 0.80688 0.81039

$179971 4-26 HamsAIAISEIEY 99 INAIgANARLTIVIN (Distances df ) voausay

NIADNDIN ﬁ;’ Ingaunis (10) vosna9in1uIal (mal)

Supplier dv
Criteria 22 Criteria 23 Criteria 24
St 0.81005 0.81005 0.80947
S2 0.8115 0.8115 0.81105
S3 0.80899 0.80899 0.80832
Sa 0.81302 0.81302 0.81271
S30 0.98373 0.98373 0.98345
S31 0.8101 0.81089 0.81039
S32 0.81238 0.81198 0.81157
S33 0.8101 0.81089 0.80953
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$7197971 4-26 WBNISAIUAIAISEEEN I NAIBANARLTIUIN (Distances df ) voausiae

NILADNDIN 17;-' Ingaunis (10) vosuna9in113al (1a2)

Supplier | df = Z dy (¥, %)
j=1

S1 | 4.84958
s2 | 48615

S3 | 4.83845
sa | 487175
$30 | 5.89595
S31 | 4.84064
$32 | 4.85605
$33 | 4.85634
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F15997] 4-27 HANITAINITLEEN 1N9INAIBANAAITIAY (Distances A ) vasusiasnuben

29 ﬁj_ lngaunis (11) vounavig11s9a)

Supplier dv
Criteria 19 Criteria 20 Criteria 21
S1 0.57604 0.57604 0.57738
S2 0.57597 0.57598 0.57734
S3 0.57618 0.57618 0.57741
sS4 0.57594 0.57594 0.57732
S30 0.02291 0.02291 0.02373
S31 0.57619 0.57635 0.57738
S32 0.5761 0.5761 0.57733
S33 0.57597 0.57601 0.57736
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#I9N7 4-27 HANTAININSEEN NI INAI8ANRAITIAY (Distances A ) vasusaznIuden

97 5]-_ lagauns (11) vaunaminiuemal (mal)

Supplier dv
Criteria 22 Criteria 23 Criteria 24
S1 0.57736 0.57736 0.57738
S2 0.57733 0.57733 0.57734
S3 0.57739 0.57739 0.57741
S4 0.57731 0.57731 0.57732
S30 0.02362 0.02362 0.02373
S31 0.57736 0.57735 0.57736
S32 0.57732 0.57733 0.57733
S33 0.57736 0.57735 0.57738

B3N 4-27 HANTAININSEEEN NIINAIANAAITIAY (Distances A ) vosusaznIuGen

27 ﬁj_ lnegaunis (11) vaunasiniuIal (9e2)

Supplier d;y = iZdv(vﬁ,vj )

S1 3.46157
S2 3.46131
S3 3.46196
sS4 3.46114
S30 0.14053
S31 3.46198
S32 3.4615

S33 3.46141
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4.5.6 AuaAdNUszansANlnaTa (Closeness Coefficient, CCy)

AAIduUTzaNSA1NTNATA (Closeness Coefficient, CC;) lalauannns (13)

v a0

S ° 1 a ! o 1 v a' = Aaa
AMNUULITYIAN ULLG]@%‘V]'NLa@ﬂﬂ']ﬂﬂ']ﬂ']ﬂlﬂﬁﬂﬂ']u@ﬁq@ IWEJVerNLa@ﬂVIWVlﬁ@IQSQJﬂ'] CCl Eﬂﬂ

q

o
v A

g Jadennangatufeninfeniieglindiuamfle@aauafiiiauln (FPIS) uniign uazedlna

= 1 A

nAflwdgauafLisau (FNIS) uniiga diuniafeniiasesaauiazidl CC; s99a93N
muau lagnanisAulumduuseansadlngdn CC; vasveianudazsesainue
Yy v ¢ v ¢ v Y = =
AUAUYIL INUTIPTUAMAIN LAZINTIATULIAT LAAIAINITIN 4-28 ANT199 4-29 WagAIT1
1 4-30 MuaeY

di
di +di

CCi — (13)

4.5.7 pnduEInmmenIsmsenduUseansanulnadnudazAieig
FANIENTBIARZIULTIADY (Normalized Closeness Coefficient, CCIy)

[

ANGURINMIAI8NITMISAENUTEANTALINATA (Closeness Coefficient, CCy)

4

gegAvRILARTLUUTIRIAtANNTT (17) Inggdnmninnagluyas [0.5, 1] azgnineglungus
a

Y

98

yiifusEAnsnmnsiiiuny (Performance) Tufudulé drugdamiinnaglugaa o,
0.5) argninaglunduidamifuseansamlddludrudug (Lma-Junior & Carpinetti,
2016) Fauandluguil 3-8 Tnransiuinmddszansanulngda CCN; vesvesfiam
LAAE T ABLNAUTIAUAUY INATIEUANIN M LAZINATIALIIAN LAAITIANTIT 4-28 71979
71 4-29 wagA 99 4-30 AL

CG;

Ccni - max (CG;)



91591 4-28 Han1sANnmaNszansaulnatn (Closeness Coefficient, CCy) uae

116

(Normalized Closeness Coefficient, CCNy) vossnnusiazsigsainasiniugunu (Cost)

9151991 4-29 Han1sAdInAIaIUsEaNEAIMINATA (Closeness Coefficient, CCy) uas

Supplier CC; = d;fcfdi‘ CCn; = ﬁ(&ci)
S1 0.415970 0.997440
S2 0.415450 0.996210
S3 0.210740 0.505340
S4 0.415570 0.996500
S30 0.416200 0.997990
S31 0.416490 0.998700
S32 0.415320 0.995900
S33 0.415230 0.995680

(Normalized Closeness Coefficient, CC n;) wawmg’fﬁ’@w744ﬁ7'azi7£/m'agnm%ﬁ7ugyw777/v

(Quality)

Supplier CC; = d — CCn; = _
df +d; © max (CG)
S1 0.496840 0.932880
S2 0.516190 0.969220
S3 0.431580 0.810360
sS4 0.469210 0.881000
S30 0.508160 0.954140
S31 0.532580 1.000000
S32 0.501360 0.941380
S33 0.529530 0.994270
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M15999] 4-30 AIIUMIEUUTEFNEAIIUINATA (Closeness Coefficient, CC ;) kay
(Normalized Closeness Coefficient, CCN;) vosvessinnusas s1e9onayin g
(Time)

Supplier CG; = d—‘__ CCn; = _
df +d; ' max (CCy)
S1 0.416500 0.998590
S2 0.415880 0.997120
S3 0.417080 1.000000
Sa 0.415360 0.995870
S30 0.023280 0.055820
S31 0.416970 0.999740
S32 0.416170 0.997810
S33 0.416150 0.997760

4.6 JATILVRANTUTEIURI A IRBURULN e

4.6.1 Awnnevnan1sUsiiugdanivny

%

nsUsBliugInmaen ok Anledluaulin town SAMuAUYY AuRunII ke

q

' (%
a

AuaIN1sHan/nsiiuinag lunguddavingnidenyningvesaisnunaianifivdiaun

Y Y 9
2/

33 578 lagAuIaEULUUTaReENg 3 91809 Tulsavls lnedfsuduyulsenaulusie

(3

A
5 et Tanuauamysenauluiie 13 el wazdiidiunailsenauluie 6 i
RINTUIINTIANGURIANI AN SAENUSEANTANATA (Closeness Coefficient,

CC)) geanvasusazuuudass laugdan1#ilan Normalized Closeness Coefficient

(CCny) anoglutas [0.5 1] zgninedlunguydanindusz@niainnisaiiiuay

Y

v '
1 ] v

(Performance) Tusutiug 105 dauddnvinneglugig [0, 0.5) asgnineglundudIaniid

Y

Usgansnnlalludiutiug dwanddunised 4-31 :nuan1suszdiuaunsadnngsy

q

[

Al

mudszdnsamnsantdunulanmun 4 nqu (wanadaguit 4-1) lawn
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[

lnegdavieglunquile §3am1 s15 FaliuIn1snTIvaey NAaaURIuTIANIY

a

iofussgiiulildnsanunnnsgiu danadendmiudanitlivins

Y [

39980 uaznaaouiiduIudie ginmiliudnsilinazignimaniduuion

Y

Sumaneas1alsanullnseildnwuzliusn1sN159NkUUNIIAINGSY AT

Im1dUAT waznods19lasinag (EPC Project) 9510384199 1UUSHNATIE0U

Ly

WAENAABULTULIUUS U NN Yo e unuUS U UIRIUSEINNTMANEN

U U

udududaduiivion uazinszaglusanuiinwineg vesgniiifleginyseime

Mg TamAnA1UIN1TEe wagauAuatlun1saniveg s1uiaainisde

Y

nnedaliunisiaenn nanudulngIeeenuilinswuwnuenuy igTam

NANUYNIAIIHANITANTUNUAUAUNUY KaZAIWIAE IINHANITUTZIEY

£%
Y

Afevgyiinuius i fdnnn S15 481 C2,Production Cost: fiuyuNI3

WAM way C3,0rder Management Cost: AUNUNITIANITAIRITD gaanlullf

U

sudiunu wazdl C21,Upside Make Flexibility: $1unuiuiidedldifielnlausunm

q
NARTILLAW C22,Upside Deliver Flexibility: 508agn15uaniiuadueg 1989ty

Tngliddos induingiu C23,Upside Make Adaptability: Sesazn1sifindu

)
ogsfaBugeaniiannsavile Taglifitedinduingiv uaz C24,Upside
Deliver Adaptability: So8agnsiinTuediasad gugegnd fanunsavinled Taelid

Ta311in WINNanludRa1LLIET

nau 4 fia nquiliiusgansaimeuaunuen (CCny < 0.5) laggdamiied
Tunquilldun §anmn 517, 521, 524 waz S25 Feidanms 4 dudliuinisau

Y Y Y

Founvin lngsssuvinishiuinisnudeniitzaseuaqun1stongUnsal wazda

UT3NAAA A9 NgninluAndalviiugnan 1wy ssuuvienislunisinefing
Yo oA o ¥

wazdiiy isesilefine 1Osuwues wagdineudiu Ngnandegluiviinisues

%

nenfiiinszaneyiiusema dnvarauinadiiinmnguilldsuinasdunuden

D)

fa A

qﬂmmmawwhﬁ’ugﬂm Fafnazifunsdlgnau mnldiumatilududuns

(%
a Y 1%

goulirgafaziinanudeme uazidelonavesgndn deduadisduiuns

dmfunudeniuinagg vinlvgdaninguilgn ”@asﬂumjmﬁﬁmamaﬁ%ﬁumu

'
o A a YV

fudunuen niedldunulunisduiunuigeiues Insainwanisuseiiiy
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A3ermgyinuiudigdavi S17 8 €2, Production Cost: AUVUNITHER kA

U o

C4, Fulfillment Cost (Deliver Cost): Aunun1sUURMNEUUAITEwaY) 10

Naalulifisuiunu g3ann S21 1 C1, Material Landed Cost: Aunuian C2,

9

Production Cost: ﬁu‘l{!umiwam way C4, Fulfillment Cost (Deliver Cost):

£ aa y o

AuunsUURn U sdwe)innfigaludaduiuyu §3avn S24 uagy

9

I99 S25 & C2, Production Cost: AUNUNITHER UNTgAtudRAUAUYLY

U

A1 528 waz S30 FUVULTANINLIUSA1SYEauae LPG waztdu

Y Y

e L)
e

nauillaun

Januasesinlefing auddu dnarauvedan 528 dulsznauluaiy

[y [

nannatggukuy Laznatedunay Jusgivanindsine LPG fignidaiie

g

Y

a o e = 2 ] 2
AINYFAYNNY V1D NIDFIUNIY

<9 9

Anldenanin wazdsgoulusoutue iy
Hene wiagsUkuumudenIetuneswIunsEUINNSTaNNuAn 19y YNl
a1u13aAIUANIAINISANTNY vTeUsTanaaIn L liuauludsazsouns

Y

' Y] Vo ] a o & = a o ~ ¢ g v
doulaen uazgdany 30 ugTanaTewileig JausennsadlAnuniildau

'
o

aglaindvie FenEviegndwIaINA1NUsEmnA INTLIWIINITUTENBUGAIUALLA
lanudarivun wazweudeiunsewinlefeudasiilulssinelne vinlvinng
AVUAKNUTBULIAINITAY SOUNTTNER wazIaUNsvUdItumuaNlagn Il

Tar1nguiinan1saLluIu1UIaNA1 31NRANITUSEITUIT8¥ Ry E

ey

ANUWIUSINAWIIETAN S28 waridan S30 &I C21, Upside Make Flexibility:

Y
' ¥
=

Srunfuiideddiielvldusunandaiiiiudu €22, Upside Deliver Flexibility:

Y

SavaznsuanMiuTuagnedsdy Ingluivean

v Y

pnuIngAu C23, Upside Make

9

= ra o v v

Adaptability: $peagnisiindusg1ediduganiaiunsaiile laglifivednning

Y9

=

[ a =

meAyu C24, Upside Deliver Adaptability: Sesazn1stiiuuag1adsgugean
aunsavile leglifivednin ungaluliisua

(%
a a v v 14 }Y

ngu 8 nguiliiusranTamiernuaunu AsnW wagauiatgs (CCny >

q q

1% 1%
Y

0.5) Tnggadiulvg 26 3nvianun 33 518 gnineglunguil Ao dnanis

A o

AliunuAluNeu wuInRUdRdmTuddamlunguilfie SnwiamnInnis

Y

aiuauluyng 9w wazaNuduiusTEnindaruasite (USun) lussezen



120

(% '
[y [ =

PnuansUssiudminaudfgyiunaeiig 3 au Abirnumiulaegiteiy

LY [

U8 4.3 naiiuaunmtulasuininaud Ay dududuaug Tunisiansan uwasusediu

msanfiuauvesdan uansbiliuiusemnsaiinumliauaulas finsaivay wasinanu

Usganiammsanliunuvesgianiunlagnasalaganizegiedduduamnin 3avinlvg

e

[y

Famdulngrasusvniinanisaiiuailuiiueiieg eglusedud uasliiigdnmselaning

v =)

n1sAnfuausiuaunnlifedois udugdanNlinan1sanduuaiuAUN AN

(%

A lAoe19mLaUY

[

Y
Weliiiuninnsianguy AT 33 518 guvanguauuseansaw

[ '

nsanliuaulunsiagaumen Normalized Closeness Coefficient (CCIy) HuuNunil 3

W LA AUAWNY FUAMAIN baEAIUIAT AILEAITUAINT 4-1 Wagn59R 4-31



MI57 4-31 HANISUTHUTUERAN TG UAUNUSING 3 U7 UagInngumuseansnImms
Anidusuluusaz U (AINFUYL, AIUARINTN UaLAIUIAY) IRegsam)

Closeness Coefficient (CCNy) nnagluvae [0.5, 1] 9sgnineglungu

Usgansnmnirsaniduaiulug g lag

i

914A7 Normalized

oLV A

121

Cost Quality Time Classification
Supplier
CG; CCny CG; CCny CG; CCn; Cost | Quality | Time | CUBE
S1 0.41597 0.99744 | 0.49684 0.93288 0.4165 0.99859 H H H 8
S2 0.41545 0.99621 | 0.51619 0.96922 | 0.41588 0.99712 H H H 8
S3 0.21074 0.50534 | 0.43158 0.81036 | 0.41708 1 H H H 8
Sa 0.41557 0.9965 | 0.46921 0.881 | 0.41536 0.99587 H H H 8
S5 0.41618 0.99797 | 0.46538 0.87381 | 0.41632 0.99818 H H H 8
S6 0.4154 0.99609 | 0.44227 0.83043 | 0.41612 0.9977 H H H 8
S7 0.28773 0.68995 | 0.41344 0.77629 | 0.41555 0.99633 H H H 8
S8 0.41557 0.9965 | 0.49937 0.93763 | 0.4158 0.99691 H H H 8
S9 0.41584 0.99713 | 0.51672 0.97022 | 0.41607 0.99756 H H H 8
S10 0.41573 0.99688 | 0.51308 0.96337 | 0.4163 0.99812 H H H 8
S11 0.28788 0.6903 | 0.49347 0.92656 | 0.41587 0.99708 H H H 8
S12 0.41612 0.99782 | 0.50102 0.94073 | 0.41614 0.99774 H H H 8
S13 0.41681 0.99947 | 0.51485 0.9667 | 0.41626 0.99802 H H H 8
S14 0.41562 0.99662 | 0.50532 0.94882 | 0.41592 0.9972 H H H 8
S15 0.12366 0.29653 | 0.41752 0.78395 | 0.10801 0.25897 L H L 2
S16 0.41598 0.99748 | 0.50489 0.948 | 0.41626 0.99802 H H H 8
S17 0.12354 0.29624 | 0.42642 0.80067 | 0.41572 0.99673 L H H [
S18 0.41635 0.99836 | 0.52091 0.97809 0.4162 0.99788 H H H 8
S19 0.41564 0.99667 | 0.43472 0.81625 | 0.41552 0.99625 H H H 8
S20 0.21118 0.50639 | 0.49009 0.92021 | 0.41602 0.99746 H H H 8
S21 0.12337 0.29583 | 0.49938 0.93766 | 0.41531 0.99575 L H H 4
S22 0.41599 0.99751 | 0.49097 0.92186 | 0.41624 0.99797 H H H 8
S23 0.41564 0.99666 | 0.49774 0.93458 | 0.41563 0.9965 H H H 8
S24 0.1234 0.2959 | 0.4771 0.89583 | 0.41609 0.99762 L H H 4
S25 0.12347 0.29607 0.4901 0.92024 | 0.36606 0.87766 L H H a
S26 0.41591 0.99732 | 0.49062 0.92121 | 0.41668 0.99902 H H H 8
S27 0.35563 0.85276 | 0.51403 0.96517 | 0.41632 0.99816 H H H 8
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134A7 Normalized

Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CC; CCn; | Cost | Quality Time CUBE
S28 0.21118 | 0.50639 | 0.45644 | 0.85703 | 0.18343 | 0.43979 H H L 6
S29 0.41703 1] 0.50203 | 0.94263 | 0.41624 | 0.99798 H H H 8
S30 0.4162 | 0.99799 | 0.50816 | 0.95414 | 0.02328 | 0.05582 H H L 6
S31 0.41649 0.9987 | 0.53258 11 0.41697 | 0.99974 H H H 8
S32 0.41532 0.9959 | 0.50136 | 0.94138 | 0.41617 | 0.99781 H H H 8
S33 0.41523 | 0.99568 | 0.52953 | 0.99427 | 0.41615 | 0.99776 H H H 8
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Cost Quality Time Classification
Supplier
CCi CCni CCl CCni CC, CCni Cost Quallty Time CUBE

S3 0.21074 0.50534 | 0.43158 0.81036 | 0.41708 1 H H H 8
S13 0.41681 0.99947 | 0.51485 0.9667 | 0.41626 0.99802 H H H 8
S29 0.41703 1 | 0.50203 0.94263 | 0.41624 0.99798 H H H 8
S31 0.41649 0.9987 | 0.53258 1 | 0.41697 0.99974 H H H 8
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Cost Quiality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S1 0.41597 0.99744 | 0.49684 0.93288 0.4165 0.99859 H H H 8
S5 0.41618 0.99797 | 0.46538 0.87381 | 0.41632 0.99818 H H H 8
S10 0.41573 0.99688 | 0.51308 0.96337 0.4163 0.99812 H H H 8
S16 0.41598 0.99748 | 0.50489 0.948 | 0.41626 0.99802 H H H 8
S18 0.41635 0.99836 | 0.52091 0.97809 0.4162 0.99788 H H H 8
S22 0.41599 0.99751 | 0.49097 0.92186 | 0.41624 0.99797 H H H 8
S26 0.41591 0.99732 | 0.49062 0.92121 | 0.41668 0.99902 H H H 8
S27 0.35563 0.85276 | 0.51403 0.96517 | 0.41632 0.99816 H H H 8
S33 0.41523 0.99568 | 0.52953 0.99427 | 0.41615 0.99776 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE

S9 0.41584 0.99713 | 0.51672 0.97022 | 0.41607 0.99756 H H H 8
S12 0.41612 0.99782 | 0.50102 0.94073 | 0.41614 0.99774 H H H 8
S32 0.41532 0.9959 | 0.50136 0.94138 | 0.41617 0.99781 H H H 8
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Cost Quality Time Classification
Supplier
CC; CCny CC; CCn; CG; CCn; Cost | Quality | Time | CUBE
S2 0.41545 0.99621 | 0.51619 0.96922 | 0.41588 0.99712 H H H 8
S6 0.4154 0.99609 | 0.44227 0.83043 | 0.41612 0.9977 H H H 8
S14 0.41562 0.99662 | 0.50532 0.94882 | 0.41592 0.9972 H H H 8
S19 0.41564 0.99667 | 0.43472 0.81625 | 0.41552 0.99625 H H H 8
S20 0.21118 0.50639 | 0.49009 0.92021 | 0.41602 0.99746 H H H 8
S23 0.41564 0.99666 | 0.49774 0.93458 | 0.41563 0.9965 H H H 8
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Cost Quality Time Classification
Supplier
CC; CCny CC; CCn; CG; CCn; Cost | Quality | Time | CUBE
S8 0.41557 0.9965 | 0.49937 0.93763 | 0.4158 0.99691 H H H 8
S11 0.28788 0.6903 | 0.49347 0.92656 | 0.41587 0.99708 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE

Sa 0.41557 0.9965 | 0.46921 0.881 | 0.41536 0.99587 H H H 8
S7 0.28773 0.68995 | 0.41344 0.77629 | 0.41555 0.99633 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CC; CCn; CG; CCn; Cost | Quality | Time | CUBE
S1 0.41597 0.99744 | 0.49684 0.93283 | 0.4165 0.99859 H H H 8
S2 0.41545 0.99621 | 0.51619 0.96922 | 0.41588 0.99712 H H H 8
sa 0.41557 0.9965 | 0.46921 0.881 | 0.41536 0.99587 H H H 8
S6 0.4154 0.99609 | 0.44227 0.83043 | 0.41612 0.9977 H H H 8
S8 0.41557 0.9965 | 0.49937 0.93763 | 0.4158 0.99691 H H H 8
S18 0.41635 0.99836 | 0.52091 0.97809 | 0.4162 0.99788 H H H 8
S22 0.41599 0.99751 | 0.49097 0.92186 | 0.41624 0.99797 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; cG; CCny cG; CCn; | Cost | Quality | Time | CUBE
S9 0.41584 0.99713 | 0.51672 0.97022 | 0.41607 0.99756 H H H 8
S16 0.41598 0.99748 | 0.50489 0.948 | 0.41626 0.99802 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S29 0.41703 1 | 0.50203 0.94263 | 0.41624 0.99798 H H H 8
S31 0.41649 0.9987 | 0.53258 1 | 0.41697 0.99974 H H H 8
S33 0.41523 0.99568 | 0.52953 0.99427 | 0.41615 0.99776 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S12 0.41612 0.99782 | 0.50102 0.94073 | 0.41614 0.99774 H H H 8
S23 0.41564 0.99666 | 0.49774 0.93458 | 0.41563 0.9965 H H H 8
S30 0.4162 0.99799 | 0.50816 0.95414 | 0.02328 0.05582 H H L 6
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Cost Quality Time Classification
Supplier
CG; CCn; CC; CCn; CG; CCn; Cost | Quality | Time | CUBE
S3 0.21074 0.50534 | 0.43158 0.81036 | 0.41708 1 H H H 8
S5 0.41618 0.99797 | 0.46538 0.87381 | 0.41632 0.99818 H H H 8
S11 0.28788 0.6903 | 0.49347 0.92656 | 0.41587 0.99708 H H H 8
S17 0.12354 0.29624 | 0.42642 0.80067 | 0.41572 0.99673 L H H 4
S19 0.41564 0.99667 | 0.43472 0.81625 | 0.41552 0.99625 H H H 8
S21 0.12337 0.29583 | 0.49938 0.93766 | 0.41531 0.99575 L H H 4
s24 0.1234 0.2959 | 0.4771 0.89583 | 0.41609 0.99762 L H H 4
S25 0.12347 0.29607 | 0.4901 0.92024 | 0.36606 0.87766 L H H 4
1.0
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Cost Quiality Time Classification
Supplier
CC; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S13 0.41681 0.99947 | 0.51485 0.9667 | 0.41626 0.99802 H H H 8
S27 0.35563 0.85276 | 0.51403 0.96517 | 0.41632 0.99816 H H H 8
S28 0.21118 0.50639 | 0.45644 0.85703 | 0.18343 0.43979 H H L 6
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Cost Quiality Time Classification
Supplier
CC; CCn; CC; CCn; CG; CCn; Cost | Quality | Time | CUBE
S7 0.28773 0.68995 | 0.41344 0.77629 | 0.41555 0.99633 H H H 8
S16 0.41598 0.99748 | 0.50489 0.948 | 0.41626 0.99802 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S10 0.41573 0.99688 | 0.51308 0.96337 0.4163 0.99812 H H H 8
S14 0.41562 0.99662 | 0.50532 0.94882 | 0.41592 0.9972 H H H 8
S15 0.12366 0.29653 | 0.41752 0.78395 | 0.10801 0.25897 L H L 2
S20 0.21118 0.50639 | 0.49009 0.92021 | 0.41602 0.99746 H H H 8
S32 0.41532 0.9959 | 0.50136 0.94138 | 0.41617 0.99781 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CC; CCn; Cost | Quality | Time | CUBE
S1 0.41656 0.99603 0.46027 0.96084 0.41596 0.99899 H H H 8
S2 0.41553 0.99357 0.47231 0.98598 0.41552 0.99795 H H H 8
S3 0.20912 0.50003 0.41284 0.86183 0.41638 1 H H H 8
sS4 0.41572 0.994 0.45019 0.93981 0.41513 0.997 H H H 8
S5 0.41691 0.99687 0.44226 0.92325 0.41587 0.99877 H H H 8
S6 0.41546 0.99339 0.41851 0.87367 0.41565 0.99826 H H H 8
S7 0.28701 0.68626 0.39364 0.82175 0.41525 0.99729 H H H 8
S8 0.41572 0.994 0.4639 0.96844 0.41538 0.99761 H H H 8
S9 0.41605 0.9948 0.47173 0.98478 0.41564 0.99824 H H H 8
S10 0.41605 0.99481 0.47258 0.98655 0.41585 0.99872 H H H 8
S11 0.28736 0.6871 0.46507 0.97088 0.4155 0.99789 H H H 8
S12 0.41673 0.99643 0.46393 0.96849 0.41568 0.99832 H H H 8
S13 0.41794 0.99931 0.46935 0.97981 0.41575 0.99849 H H H 8
S14 0.41583 0.99427 0.46641 0.97367 0.41552 0.99793 H H H 8
S15 0.12167 0.29092 0.39952 0.83404 0.10803 0.25946 L H L 2
S16 0.41656 0.99603 0.46803 0.97705 0.41574 0.99848 H H H 8
S17 0.12137 0.29019 0.4089 0.8536 0.4154 0.99764 L H H 4
S18 0.41716 0.99745 0.4743 0.99014 0.41578 0.99855 H H H 8
S19 0.41582 0.99424 0.4109 0.85778 0.41524 0.99727 H H H 8
S20 0.21008 0.50232 0.45773 0.95555 0.41561 0.99815 H H H 8
S21 0.12107 0.28949 0.46752 0.97598 0.41508 0.99689 L H H 4
S22 0.41639 0.99562 0.46067 0.96168 0.41582 0.99866 H H H 8
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Cost Quality Time Classification
Supplier
CC; CCn; CC; CCn; CG; CCny Cost | Quality | Time | CUBE
S23 0.41579 0.99418 0.4656 0.97197 0.41535 0.99752 H H H 8
S24 0.12114 0.28965 0.45282 0.9453 0.4156 0.99814 L H H 4
S25 0.12122 0.28986 0.45689 0.9538 0.36577 0.87845 L H H 4
S26 0.4164 0.99563 0.46169 0.9638 0.41614 0.99943 H H H 8
s27 0.35569 0.85047 0.46997 0.98109 0.4158 0.99862 H H H 8
S28 0.21008 0.50232 0.4351 0.9083 0.18336 0.44038 H H L 6
S29 0.41822 1 0.46915 0.97938 0.41571 0.9984 H H H 8
S30 0.41688 0.99679 0.46926 0.97962 0.02331 0.05599 H H L 6
S31 0.41731 0.99782 0.478 0.99787 0.4162 0.99957 H H H 8
S32 0.41532 0.99307 0.46228 0.96504 0.41565 0.99825 H H H 8
S33 0.41519 0.99273 0.47902 1 0.41574 0.99847 H H H 8
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Cost Quality Time Classification
Supplier
CG; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S1 0.41566 0.99806 0.54884 0.89993 0.41596 0.99899 H H H 8
S2 0.4153 0.99719 0.59635 0.97782 0.41552 0.99795 H H H 8
S3 0.21099 0.5066 0.45811 0.75115 0.41638 1 H H H 8
Sa 0.41539 0.99741 0.49843 0.81726 0.41513 0.997 H H H 8
S5 0.41587 0.99854 0.49805 0.81664 0.41587 0.99877 H H H 8
S6 0.41526 0.9971 0.48152 0.78953 0.41565 0.99826 H H H 8
S7 0.28774 0.69091 0.43711 0.71671 0.41525 0.99729 H H H 8
S8 0.41539 0.99741 0.55375 0.90797 0.41538 0.99761 H H H 8
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Cost Quality Time Classification
Supplier
CC; CCn; CC; CCn; CC; CCny Cost | Quality | Time | CUBE
S9 0.41553 0.99773 0.58884 0.9655 0.41564 0.99824 H H H 8
S10 0.4155 0.99767 0.56822 0.9317 0.41585 0.99872 H H H 8
S11 0.28782 0.69108 0.53467 0.87669 0.4155 0.99789 H H H 8
S12 0.41578 0.99833 0.5506 0.9028 0.41568 0.99832 H H H 8
S13 0.41633 0.99967 0.58291 0.95578 0.41575 0.99849 H H H 8
S14 0.41545 0.99754 0.56667 0.92916 0.41552 0.99793 H H H 8
S15 0.12398 0.29769 0.44097 0.72305 0.10803 0.25946 L H L 2
S16 0.41566 0.99806 0.55162 0.90448 0.41574 0.99848 H H H 8
S17 0.12388 0.29746 0.44569 0.73079 0.4154 0.99764 L H H 4
S18 0.41596 0.99876 0.60286 0.98849 0.41578 0.99855 H H H 8
S19 0.41544 0.99753 0.46887 0.76879 0.41524 0.99727 H H H 8
S20 0.21132 0.5074 0.53938 0.8844 0.41561 0.99815 H H H 8
S21 0.12377 0.29719 0.54324 0.89073 0.41508 0.99689 L H H 4
S22 0.41573 0.99821 0.53181 0.87199 0.41582 0.99866 H H H 8
S23 0.4154 0.99742 0.54287 0.89012 0.41535 0.99752 H H H 8
S24 0.1238 0.29725 0.50762 0.83232 0.4156 0.99814 L H H 4
S25 0.12383 0.29734 0.53692 0.88038 0.36577 0.87845 L H H 4
S26 0.41561 0.99793 0.5273 0.8646 0.41614 0.99943 H H H 8
S27 0.35544 0.85345 0.57123 0.93663 0.4158 0.99862 H H H 8
S28 0.21132 0.5074 0.48293 0.79184 0.18336 0.44038 H H L 6
S29 0.41647 1 0.56143 0.92056 0.41571 0.9984 H H H 8
S30 0.41582 0.99843 0.58099 0.95264 0.02331 0.05599 H H L 6
S31 0.41603 0.99894 0.60988 1 0.4162 0.99957 H H H 8
S32 0.4152 0.99694 0.55476 0.90963 0.41565 0.99825 H H H 8
S33 0.41513 0.99678 0.60263 0.98811 0.41574 0.99847 H H H 8
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Cost Quality Time Classification
Supplier
CC; CCn; CG; CCn; CG; CCn; Cost | Quality | Time | CUBE
S1 0.41566 0.99806 0.46027 0.96084 0.41716 0.99816 H H H 8
S2 0.4153 0.99719 0.47231 0.98598 0.41598 0.99535 H H H 8
S3 0.21099 0.5066 0.41284 0.86183 0.41793 1 H H H 8
Sa 0.41539 0.99741 0.45019 0.93981 0.41518 0.99343 H H H 8
S5 0.41587 0.99854 0.44226 0.92325 0.41668 0.99702 H H H 8
S6 0.41526 0.9971 0.41851 0.87367 0.41654 0.99668 H H H 8
S7 0.28774 0.69091 0.39364 0.82175 0.41543 0.99402 H H H 8
S8 0.41539 0.99741 0.4639 0.96844 0.4158 0.9949 H H H 8
S9 0.41553 0.99773 0.47173 0.98478 0.41623 0.99593 H H H 8
S10 0.4155 0.99767 0.47258 0.98655 0.41669 0.99703 H H H 8
S11 0.28782 0.69108 0.46507 0.97088 0.41594 0.99523 H H H 8
S12 0.41578 0.99833 0.46393 0.96849 0.41634 0.99621 H H H 8
S13 0.41633 0.99967 0.46935 0.97981 0.41663 0.99691 H H H 8
S14 0.41545 0.99754 0.46641 0.97367 0.41597 0.99531 H H H 8
S15 0.12398 0.29769 0.39952 0.83404 0.10519 0.25169 L H L 2
S16 0.41566 0.99806 0.46803 0.97705 0.41653 0.99666 H H H 8
S17 0.12388 0.29746 0.4089 0.8536 0.41572 0.99473 L H H 4
S18 0.41596 0.99876 0.4743 0.99014 0.41669 0.99705 H H H 8
S19 0.41544 0.99753 0.4109 0.85778 0.41541 0.99397 H H H 8
S20 0.21132 0.5074 0.45773 0.95555 0.41615 0.99575 H H H 8
S21 0.12377 0.29719 0.46752 0.97598 0.41509 0.99322 L H H 4
S22 0.41573 0.99821 0.46067 0.96168 0.41679 0.99727 H H H 8
S23 0.4154 0.99742 0.4656 0.97197 0.41562 0.99448 H H H 8
524 0.1238 0.29725 0.45282 0.9453 0.41624 0.99597 L H H 4
S25 0.12383 0.29734 0.45689 0.9538 0.36565 0.87492 L H H 4
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Cost Quality Time Classification
Supplier
CC; CCny CC; CCny CC; CCn; Cost Cost Cost | Cost
S26 0.41561 0.99793 0.46169 0.9638 0.41744 0.99883 H H H 8
S27 0.35544 0.85345 0.46997 0.98109 0.41674 0.99717 H H H 8
S28 0.21132 0.5074 0.4351 0.9083 0.18142 0.43409 H H L 6
S29 0.41647 1 0.46915 0.97938 0.41636 0.99625 H H H 8
S30 0.41582 0.99843 0.46926 0.97962 0.01962 0.04694 H H L 6
S31 0.41603 0.99894 0.478 0.99787 0.41747 0.9989 H H H 8
S32 0.4152 0.99694 0.46228 0.96504 0.41624 0.99596 H H H 8
S33 0.41513 0.99678 0.47902 1 0.41642 0.9964 H H H 8
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Criteria
No. | Aspect Criteria CC;
No. L
1 | Quality C6 | Perfect Condition: AugnAes axysal 0.84633
2 Cost c5 Reasonable price: s1A@vgauNa 0.70641
Delivery Item Accuracy: A313QNFBIYEY
3 Quality c7 o 0.60193
FNUNTINES
Manufacturing Quality Control: N13AIUAN
a4 Quality C12 0.60193
AN NI
Make Cycle Time: nanadslutuneunis
5 Time C19 ———— 0.60193
NAR(IIUIUTY)
Deliver Cycle Time: nawasluiuneudngs
6 Time C20 e 0.60193
(RUIUT)
Delivery Quantity Accuracy: A318gNAIY8Y
7 Quality 8 0.59815

US1nun15dnas

Payment Documentation Accuracy: A1
8 Quality C10 Ny .. 0.59815
NABIVBABNAITNITVITLLIU

Shipping Documentation Accuracy: AIY
9 Quiality c1 Y o 0.59413
NABDIVBILDAATITAITIAEN

Response and support for Claim/Warranty

10 Quality c14 [tem: msmauauaqLLazmiaﬁuaquimmsm 0.58989
au wazFulseiu

11 Cost c2 Production Cost: ﬁunumimam 0.58989

12 Quiality c9 Document Accuracy: mmgﬂﬁawauaﬂaﬁ 0.51766
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7159991 5-1 @1unaeimUsedluigide g insuumnhminginuinign - deeiign (1)

Criteria
No. = Aspect Criteria CC.
No. L

13 Cost Cl Material Landed Cost: é’unuﬁ'ﬁ@ 0.51389
Work & Supply Compliance to

14 Quiality C13 Requirement: A)LADAAADITOINITVNIU 0.51007
wagmsinmitaenadesiunudeanis
Upside Make Flexibility: $1uaufuiidedld

15 Time c21 i 0.51007
elilaUsInanNaa LTy
Environmental effects and preventive

16 Quality C15 actions: KANSENUADAWINGOULAZNT 0.50621
anfiunistasiu
Reputation for integrity Work Safety and

17 | Quality C16 | Labor Health: Foidussimumnuuaensouasd | 0.50621
PULBVDIRTINY
Upside Deliver Flexibility: Lovaznsuani

18 Time c22f |/ 1Pl WL . 0.50621
Winduegededu laelifideddasuingiu

19 Quality 18 Crisis Management: ﬂ’li‘fl’ﬂﬂ’]ﬂumw’?ﬂqm 0.50264
Upside Deliver Adaptability: Sosazns

20 Time 24 | \isduegdsdugeaniiannsodmeuld Tas | 050264
Lififadaiin
Ease of Communication: Aazanlung

21 Quality C17 A 0.50248
RN
Upside Make Adaptability: Sopavmsifiniy

22 Time 23 | eesdadugegaianansavinld Tnglifidedda | 0.50248
auingau
Order Management Cost: ﬁ'uvgumw%’mnw

23 Cost 3 Vo 0.50233
ANANYD
Fulfillment Cost (Deliver Cost): ﬁunumi

24 Cost ca o N , 0.50233
UHUAML(AUYUNTEILDU)
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§iav1 | wani1susziiy REVY nan1sUsEIEl
S1 A 518 A
S2 A S19 A
S3 A 520 A
S4 A 521 A
S5 A 522 A
S6 A 523 A
ST A 524 A
S8 A 525 B
59 A 526 A
510 A S27 A
S11 A 528 B
S12 A 529 A
S13 A S30 A
S14 A 531 A
S15 A 532 A
S16 A 533 A
S17 A

Wewgun1susadiululagtu Aunsusediulaeldnseuwuifn Fuzzy TOPSIS

Tuanudia lown TAAUAUNY AMUAMAIN |agAIWIAINTHER/N1TITUINIT HIUNIS

Ay 3 wuuTaes TuAuAunY AUANAIN WAZATULIAN WALIANAUEIALAY

q

n1snsAduUszansa1ulndda (Closeness Coefficient, CC;) FegnUBILARY

q

wuudnaedlieglusuveddn Normalized Closeness Coefficient (CCIy) vngdamna

[ I 1 v

s¢ladiAn CCn; aneglugie [0.5, 1] azgninedlunquidanindusednsamnng

Y Y

'
P

aviuailusuiug 1aa dgdannnnegluyaa [0, 0.5) azgndneglungudnm

Y
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fuszansawludluduiug wuaddamaiulngdussandninnisandusudiu
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A lnAAgeiuIINNaNITAWINAT CCny wikan1sAwiual CCn; YaeRdnm
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[
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1. Ngu 2 Ao NfUNIUsEavEAMuUAUY wazauawi (CCn; < 0.5)
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4. ngu 8 nquiliuseAnSamssuAuNY A Lagawnags (CCny =

0.5) Tnggmdiulng 26 :nvianun 33 518 gndneglunguil uuInig

(%
[ J

UURdmivddanilunguilfe Snwiauainnisaniunuluneiiu ias
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[

mﬂﬁéﬁmﬁumﬂﬁﬁmﬁﬂmmﬁwﬁ’ﬁyﬂ‘ummsﬁﬁm@mmm@ué’uﬁué’uq Tun1s
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175997 5-3 HaNISUTHUTUEIANT UazInAnguemIuUszansnimnsaniduadluusasaiung 3

48 - MUAYU AINAANIN UazAIAT IRegdnnI7da7 Normalized Closeness

Coefficient (CCMy) mnaglu%ad [0.5, 1] vzgnineglungu

anihandlugiuiug lag

v

BRI N5 INNIT

Cost Quality Time Classification
Supplier
CG; CCn; CC; CCn; CC; CCn; Cost | Quality | Time | CUBE
S1 0.41597 0.99744 | 0.49684 0.93288 0.4165 0.99859 H H H 8
S2 0.41545 0.99621 | 0.51619 0.96922 | 0.41588 0.99712 H H H 8
S3 0.21074 0.50534 | 0.43158 0.81036 | 0.41708 1 H H H 8
Sa 0.41557 0.9965 | 0.46921 0.881 | 0.41536 0.99587 H H H 8
S5 0.41618 0.99797 | 0.46538 0.87381 | 0.41632 0.99818 H H H 8
S6 0.4154 0.99609 | 0.44227 0.83043 | 0.41612 0.9977 H H H 8
S7 0.28773 0.68995 | 0.41344 0.77629 | 0.41555 0.99633 H H H 8
S8 0.41557 0.9965 | 0.49937 0.93763 0.4158 0.99691 H H H 8
S9 0.41584 0.99713 | 0.51672 0.97022 | 0.41607 0.99756 H H H 8
S10 0.41573 0.99688 | 0.51308 0.96337 0.4163 0.99812 H H H 8
S11 0.28788 0.6903 | 0.49347 0.92656 | 0.41587 0.99708 H H H 8
S12 0.41612 0.99782 | 0.50102 0.94073 | 0.41614 0.99774 H H H 8
S13 0.41681 0.99947 | 0.51485 0.9667 | 0.41626 0.99802 H H H 8
S14 0.41562 0.99662 | 0.50532 0.94882 | 0.41592 0.9972 H H H 8
S15 0.12366 0.29653 | 0.41752 0.78395 | 0.10801 0.25897 L H L 2
S16 0.41598 0.99748 | 0.50489 0.948 | 0.41626 0.99802 H H H 8
S17 0.12354 0.29624 | 0.42642 0.80067 | 0.41572 0.99673 L H H [
S18 0.41635 0.99836 | 0.52091 0.97809 0.4162 0.99788 H H H 8
S19 0.41564 0.99667 | 0.43472 0.81625 | 0.41552 0.99625 H H H 8
S20 0.21118 0.50639 | 0.49009 0.92021 | 0.41602 0.99746 H H H 8
S21 0.12337 0.29583 | 0.49938 0.93766 | 0.41531 0.99575 L H H a
S22 0.41599 0.99751 | 0.49097 0.92186 | 0.41624 0.99797 H H H 8
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MI507 5 3 HaNISUTHUTUEIANT UazInAngumIuUszansnimnsaniduandluusazaiung 3

v

48 - MUAUYU AINANIN UazA AT IRggInnI7dAT Normalized Closeness

v N

Coefficient (CCM;) anegluas [0.5, 1] vgnineelungusdnmndussansnimms

v

anihandlugiuiug lad (wa1)

Cost Quality Time Classification
Supplier
CG; CCn; CC; CCn; CC; CCn; Cost | Quality | Time | CUBE
S23 0.41564 0.99666 | 0.49774 0.93458 | 0.41563 0.9965 H H H 8
S24 0.1234 0.2959 0.4771 0.89583 | 0.41609 0.99762 L H H a
S25 0.12347 0.29607 0.4901 0.92024 | 0.36606 0.87766 L H H a
S26 0.41591 0.99732 | 0.49062 0.92121 | 0.41668 0.99902 H H H 8
S27 0.35563 0.85276 | 0.51403 0.96517 | 0.41632 0.99816 H H H 8
S28 0.21118 0.50639 | 0.45644 0.85703 | 0.18343 0.43979 H H L 6
S29 0.41703 1 | 0.50203 0.94263 | 0.41624 0.99798 H H H 8
S30 0.4162 0.99799 | 0.50816 0.95414 | 0.02328 0.05582 H H L 6
S31 0.41649 0.9987 | 0.53258 1 | 0.41697 0.99974 H H H 8
S32 0.41532 0.9959 | 0.50136 0.94138 | 0.41617 0.99781 H H H 8
S33 0.41523 0.99568 | 0.52953 0.99427 | 0.41615 0.99776 H H H 8

'
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a o 1 v
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Nan (A) lnenauailudfiniudus dsgduaiudidgiiniudrdyuiunana (M)
(Osiro et al,, 2014) wuiwani1sUselubliUasuwlas tnnua buwAas i/l
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Y

winlaanadulszansaulnde (Closeness Coefficient, CCy) waziiszuzning

“30ilAUA NG AT UsEANS AN TA LT uNasga lulsazaulaaInan

[

(Normalized Closeness Coefficient, CCIy) 983ufiazuuudnassunaziif aalans

Tun131991 5-3 Ined1 CC; Baundadinulndidesrigauaiuin waza1 CCny
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“anenNg L9 luRndaIntanIuANaINIsaluNSUSsULAsULTaR (Pairwise

Y

Comparison) Wiauiuvatsee1slunsufeIvasyed wilauiuisn1nssuIung

[

TRUTULTIIASIEI (Analytic Hierarchy Process, AHP) NSEUIUNITLATIUI8LT

Q)O
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Appendix

015N Al-1 ineuain)suUseidiu azaides

Aspect

Cost

Cost

No.

C1

c2

Criteria

Material Landed

Cost: AUNUTan

Production Cost:

AUNUNITHER

Definition Reference

The total cost associated with buying  (Khan, Kusi-

and making purchased materials, Sarpong, Arhin,
products or merchandize available to & Kusi-Sarpong,
the location of use (location-of-use. 2018; Lima-
These costs include the purchase price Junior &

(net of any discounts), freight, insurance Carpinetti, 2016;
and other cost -such as import/export  |Supply Chain
duties, tariffs and other taxes associated Council, 2012;
with sourcing and delivery of the Taherdoost &

product or commodity to the location- |Brard, 2019)

of-use.
The total cost with managing and (Supply Chain
performing production processes, Council, 2012)

including scheduling production
activities, picking materials and products,
performing activities on the product -
such as assemble, disassemble, mixing,
forming, chemical processing and repairs
- performing diagnostics, testing, packing,
moving, storage and disposition of
materials and products. The cost of
materials used are not include in
Production Cost. Production can be
partially or fully outsourced, Production
Cost can therefore include fees paid to
a third party manufacturer, fees for

temporary labor and permanent staff.
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§7159 Al-1 1na9in15UseIdY uazAIiden (9al)

Aspect

Cost

Cost

Cost

No.

C3

ca

5

Criteria

Order Management

Cost: AUYUNT

U
o o

IANTANEITD

Fulfillment Cost
(Deliver Cost):
AunUNSUSURnY

(Fununsdusy)

Reasonable price:

INAFULVIRFUNG

Definition Reference

The total cost of personnel, automation (Supply Chain
and assets associated with responding toCouncil, 2012)
inquiries and quotes, order entry and

maintenance, scheduling transportation,

order tracking, delivery, installation,

invoicing. This may include the cost of

managing customer credit and

collections.

The total personnel, automation, asset (Supply Chain
and overhead cost associated with the [Council, 2012)
fulfillment of orders. Fulfilment includes

the physical handling of the product,

such as storage, picking, packing and

shipping. Transportation of goods

between locations and retumn shipments

is included in Fulfillment cost

(transportation related to purchased

materials, foods and services are not)

(Osiro et al.,

2014;

Price is reasonable compared to
expectation. Is price higher or lower
than expected price or not? Rouyendegh &
Saputro, 2014;
Taherdoost &

Brard, 2019)



§715M Al-1 1na9in15UsEY uazAIiden (91a2)

Aspect

Quality

Quality

Quality

Quality

No.

Cé

cr

C8

9

Criteria

Perfect Condition:

AINUYNFDY AUYTDI

Delivery Item
Accuracy: A3
ONFDIUDITIUNTT

Y
o 1

NG

Delivery Quantity
Accuracy: A3
QNABIYRIUTUN

ANSINEAS

Document
Accuracy: A3

QNADIYDILENATS

Definition

Percentage of orders delivered in an
undamaged state that meet

specification, have the correct

168

Reference

(Khan et al,,
2018; Lima-

Junior &

configuration, are faultlessly installed (as|Carpinetti, 2016;

applicable) meet quality requirement

and accepted by the customer.

Percentage of orders in which all items

Supply Chain
Council, 2012;
Taherdoost &

Brard, 2019)

(Khan et al.,

ordered are the items actually provided,|2018; Supply

and no extra items are provided

Percentage of orders in which all
quantities received by the customer
match the order quantities (within

mutually agreed tolerances)

Percentage of orders with on time and

Chain Council,

2012)

(Khan et al.,
2018;
Rouyendegh &
Saputro, 2014,
Supply Chain
Council, 2012)

(Lima-Junior &

accurate documentation supporting the |Carpinetti, 2016;

order, compliance documentation,

includes quality certification

Supply Chain
Council, 2012)



§715 Al-1 1na9in15UsEY uazA1iden (91a3)

Aspect

Quality

Quality

Quality

Quiality

No.

C10

C11

C12

C13

Criteria

Payment
Documentation
Accuracy: AU

ONABDIVDAUDNHTT

ANSTI15LAY

Shipping
Documentation
Accuracy: A314

ONABRIVDAUDNGNT

ANSINEAS

Manufacturing
Quality Control:
NIIAIUANAUNTN

99L5991U

Work & Supply

Compliance to

Requirement: A1

ADMNARBIVDINNT
YIN9TULAZAITIANRN
PapnAaaINUAIY

ABINS

Definition

Payment Documentation Accuracy,

169

Reference

(Supply Chain

Percentage of payment documentations |Council, 2012)

are complete, correct, and readily

available when and how expected by

customer, Government and other supply

chain regulatory entities. Payment
documentations includes invoice,

contractual outline agreement

Shipping Documentation

AccuracyPercentage of shipping

documentations are complete, correct,

and readily available when and how

expected by customer, Government and

other supply chain regulatory entities.
Shipping documentations includes
packing slips (customers), bill of lading
(carriers) and government or customs

documentation/forms

Manufacturing control, Quality control,

Working process control

Work compliance, comply with
requirement/specification/additional
requirement, Management and

Organization

(Rouyendegh &
Saputro, 2014;
Supply Chain
Council, 2012)

(Osiro et al.,
2014;
Taherdoost &

Brard, 2019)

(Rouyendegh &
Saputro, 2014;
Taherdoost &
Brard, 2019)
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§715 Al-1 1na49in15UsEY uazA1iden (9a4d)

Aspect

Quality

Quality

Quality

Quiality

Quality

No.

C14

C15

C16

C17

C18

Criteria Definition Reference
Response and Response and support for (Csiro et al,,
support for Claim/  [Claim/Warranty Item 2014;

Warranty Item: N3
ABUAUBILALANT

atuaYUTIENITA

au wagsuuseny

Environmental

effects and

preventive actions:

NANTENUFD

AUINAIULAZNIT

Afunstasnu

Reputation for

integrity Work

Safety and Labor
Health: ¥oidea1u
ANnuUapafLazd

WUNLYUDIL TN

Ease of

Communication:

ANUALAINIUNNS

doans

Crisis Management:

AM53ANISIUNTIL

ngm

Rouyendegh &
Saputro, 2014;
Taherdoost &

Brard, 2019)

Environmental effects and preventive  (dos Santos et
actions al., 2019; Khan
et al, 2018)

Reputation for integrity Work Safety and (Khan et al.,
Labor Health 2018)

Ease of Communication in before (Osiro et al.,

contract award stage and during working |2014;

process Rouyendegh &
Saputro, 2014,
Taherdoost &

Brard, 2019)

Crisis Management (IKiNci & TiPi,
2021)
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§715 Al-1 1na9in15UsEY uazAIiden (91a5)

Aspect | No. Criteria Definition Reference

The number of days required to achieve (Supply Chain
Make Cycle Time:
de 2 an unplanned sustainable 20% increase (Council, 2012)
Time C19 | nanadelutunou
- . . in production with the assumption of no
NIHAR(ITUIUIU)
raw material constraints.

The number of days required to achieve (Rouyendegh &
Deliver Cycle Time:
.z an unplanned sustainable 20% increase |Saputro, 2014;
Time C20 | nanadslutunou
o . . in production with the assumption of no|Supply Chain
INE (IUIUIY)

raw material constraints.) Council, 2012)
Upside Make The number of days required to achieve (Khan et al,,
Flexibility: 9947u  lan unplanned sustainable 20% increase 2018; Supply
Time c21 ; ;
Tundedldiielild  in quantity delivered with the Chain Council,
UStnaunaniiiso assumption of no other constraints.) ~ 2012)
Upside Deliver The maximum sustainable percentage (Khan et al,,
Flexibility: Sowaz  iincrease in production that can be 2018; Supply
Time C22 | mswandiiiuduees achieved in 30 days with the assumption|Chain Council,
febu Tnelid of no raw material constraints.) 2012)
Yadfinnuingau
Upside Make The maximum sustainable percentage  (Supply Chain
Adaptability: Sowag increase in production that can be Council, 2012)
nMsiiutueehedii achieved in 30 days with the assumption
Time C23

qnqmﬁmmmﬁﬂﬁ of no raw material constraints.)
Tagliddadinnu

Lol
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§715 Al-1 1na9in15UsEY uazAIiden (926)

Aspect | No. Criteria Definition Reference

Upside Deliver The maximum sustainable percentage  (Supply Chain
Adaptability: $08ag increase in quantities delivered that can Council, 2012)
nsifintuegedsiiu be achieved in 30 days with the
Time C24 4 .
GAGLNGRE MR assumption of unconstrained finished
woulale lnglad good availability.)

4931n
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