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ABSTRACT

Electronics industry plays an important role in the Thailand’s economy
especially for production and exporting electronics products. Thailand is an important
manufacturing base of electronics components and parts of the world which make the
economy and electronics industry of the country growing rapidly. However, the growing
of electronics industry also generate large amounts of e-waste for the country which
make many manufactures pay more attention to environmental impact. They also
tried to apply reverse logistics management concept to solve the problems of
e-wastes. Even though the reverse logistics management concept is widely used in
many manufacturers in Thailand, it still has a lot of barriers which make reverse logistics
practices unsuccessful. Therefore, main objectives of this paper are: 1) prioritizing
solutions for reverse Logistics practice barriers by using fuzzy analytic hierarchy process
(Fuzzy AHP) and fuzzy technique for order preference by similarity to Ideal Solution
(Fuzzy TOPSIS) approaches and 2) to study about reverse logistics barriers and solutions
for reverse logistics practice barriers of Thailand’s electronics industry. The main results
of this study presented that the prioritizing of the solutions to reverse logistics practice
barriers, the first priority is the implementing cross-functional collaboration. The
second priority is top management awareness and support and the third priority is
determined reverse logistics as part of sustainability program, etc. respectively. Hence,
the results of this study will be able to use as the guideline for further improvement
of reverse logistics practice of the related stakeholders in Thailand’s electronics

industry.



NRRNssUUsZNIA

= -

YOUBUNTTAN 3A.A3.MANS IHoALITyNA 819156V nwR VA uNsILaY
veulemalumsiuididuin@nnluivinuuasdeaasnasuiimdsdunslinruemde
Tmwugdilunisudledam aaenaulinnuiuazyszaunisalnaensseviiaitun1sfnw
nangnsuIyayien qulanansariineniinusaduidnsals

YTaUNTEAMAMENTINNTTAB LN UTIngu I A uuz ez et uugluniayin
Inegndnusatuiaudieadld

YOUOUNTTANAMINIE M AT IMmnTTIgRa NIV leusudsaeulyiduugii
MABNIEEELIAIUNSANY)

YovpUNTTANUTIMNsARnw Az maaviuilianusdiouas nsliteya
Susienddunsinuluadsil

YovauUAMAMND AMITIAINEN uazaseurTduduRsn dmiunmsatuayunayls

fadlanasnszeziiarlunisAne

o

NIIAU ASAIAR



UNN 2

1.1 AT ULUAEAUEN ARV oo
1.2 FQUIEARUBINTTANY Y s
1.3 Al 1idd e, DY -7 | LN L T— NN
WA ;S Pt R AR TR XY 1) Sl TS W W
1.5 SpeT T AR b Lo L M D e e
WA oo O /M-I (S A~ T i Y W 1 B
WA 0 OGRS A /A a s s Sup| TR GOGOHRAR I WA A |
R EGn1 AWRQER L~ AN NN A el AL AW L
U ALABNUITIMAYITON ettt
2.1 M3IANSYUNUATEILAEN1TIANITIATARNALUUTBUNTU oo

2.1.1 MIIANITIIQUNMUBTE Y. et

[y

2.1.2 M33ANITARARNAUUUTDUNGTU oo e
2.1.3 Ao 0T aaRNAUUUERUNGU . oo
2.1.4 Uadusuguassalunsu]uinisladafnduuugounau. . ...
2.1.5 YadesnuismsudlugUassalunisujiinisliadafnduuudounau.
2.2 M3FnAUlALUUNAIENANNAUTUUUIATIEIADTLAGILATD oo
2.2.1 ATeRAsesdmiumsUszgndltinadanisindulauuumans
VIATMNEUTL e
2.2.2 N3PUIUMTIAT AT U UL UUAGIOTD. .
2.2.3 wAlANISWA I U BIQANARUUURARUATO. oo

v A o = av o a v
2.3 UWﬁ?ﬂWqHUV]WLﬂH’Jﬂ‘UWQUQLLaSQ']u’J"UEJVlLﬂfJ']T@Q ........................................

O 0 0 ~N O O O

17
21
25



#1508y (si0)

UM 3 FBANSAUTUNITITY o e 38
31 SUPOUIBNIIANTUITUITO 38
3.2 MaUszgnAldimATANTzUIUNTIATE RS T UTULUUARILATD. .. ... 41
3.3 myUszgnaldmatian1sun Ty nideauaRLUUARIATD. ..o 45
3.8 MTATURANITINITY iimimmmmsssssseeeecnenessseesseseeseeeeese s 47
3.5 UNATUYNEUNTINITAMTUNITITY e 47

Unl 4 nan153Ten1sUsendldinallanszuiunsie e iiBsiAuTukuUAgUATe... 49

4.1 nseukAnn1sUsEgnAldvnalansEUIUNTIAT IR MBI UTULUY

S AUE roverett Soveveentt vt > TR O NET  doek Sevorooosd SeovereetBTIE:. 5 VORI 49
< 2 1 Y 1 v A

4.2 MIAAUTOYAIINNFUAIDE N INFTIY I oo 50

4.2.1 snaNSUTEEUANUNAU NN UN AR NLAZ N UG DE oo 50

4.2.2 MTUATIEATOUAVNTBE IV I et ressroreesinessesssiissseesiensees 52

(%
[

4.3 N15UsEeNALEYATANTEUIUNITIATIMTIEAUTULUUARLLAS B

NIRANIRAMNTIUBANNITOTAGING .o 53
4.3.1 mAnnwiteyadinmaiiieadesiugramnssudidnnsednd
Ine Tnelfinadanssuiunmsiiengidsdduiuuuunaguiase. ... 55
1.4 agunansdeasiuladesugUassauazathminamd ey 74

4.5 unaguyneunnsUssenAltvmelianssuIunI SRS IEE IR Uy

N V1T e WS < SN2 ) IS i S & A 76

= =2 o a a a -
unil 5 wamsfnyinsuszenaldinaianisunlutdynidaeauafLuuaguase. ... ... 78
5.1 nsauswIAnNsUsEendldwalian1sunludyniiauailuuaguiase. ... 78
5.2 Msisesdwiuamuddguestafesuisnisunluguasiavesliesngy.. . 79
5.2.1 M53ATI21AN90ULNIVBIALRULANMENTITE. 84

5.2.2 ayunanmsisesdiuanudidgyvesdadumuisnisunluguassa

Yo iiieidedugnamnssudiannsedndlng. ... 87
5.3 msTguiisunanisisssanuaudAguestadesuisnisunly
guassAveldeIvgy (In348) wagdidoamngy GUATRNNT). o 88

5.3.1 msiSesdviuanuddguesdafesiuisnisunluguassaves

BN TIUTAIT e 88



#1508y (sia)

5.3.2 MasesasumudAgesladesuisnmsuiluguassaves
B IUUR AN
5.4 unaguvneunnsussendldinaianisuilatynidaaauafeuungunie..
UNT 6 AFURANTITOMALTOUAUOIUE ..o
6.1 DAUTIIHANTANG Lrvvvvvrrrrresineerresseemcessresessssssse s
6.2 ATUNANTTANE Y covvvrersiveeerre e
6.2.1 ANUAIAY VDIV YMIUAETAQUIEAIA e
6.2.2 TIMTAWTUANTITY oot

6.2.3 nansuszendltmallAnTTUIUNITIATILITIE R UTY

IWUUARHUATE eevvvrceessseesisee s sssssssssses dssssssse st ssssenee

6.2.6 nan1suszgnaldmeliamsunledymidgaunfvuunquiase.......

6.2.5 UsglortlA3UR NN AN IITE e

e SR EE RGN IR Y e YA I S s S 1 W

ldhagep 190 Poweesl N QY TRl N\, Povee, 131 AL
h GLET N W anononn I | /JFess s sup) (A GOGOROR WM IhaN N §

MANWIN N wuvasuauNsAnumaAnuANNdAyvesdadumualasauas
HadesAsnsusluguassedidamasronisuiiinisladainduuudioundures
BRI IUTATARNG .ottt
MARIN ¥ Jeyanisansuaudidyvesladenuguassauazdademy

A\

FBnsuflvguassanidmasenisu]oRn1sladafnduuugounau. ...

AANUIN A UNAIUNIITINITALA S UNIFATNUI oo

Vi



A13UA1579

P157971 ive
2.1 UadumugUassalun1suf Uansladafinduuudounau. . 20
2.2 Yadeiuismsualudaymnlun1sufuRnisladafnduuugounau. e 23
2.3 115191583 TUTEeNALGmMATANSARAUTALUUNANENANNT s 25
2.4 1avileTuaziauilnuuuaamaend 3 uN T a LAY .. 31
2.5 fulsmwinaziavilsduuuaamdendmiunsiiasuuuisnmaudloguasse...... 34

4.1 wvisduazanunuievesszauaudAgylunisUTsdumumin AN A
LU VAZINEUTIIDE ...t seneeeeeeee e 51

4.2 LAUNIBLAL LAV NSTEU UL TN VUIADEL v oo eeee e 51

o

a

4.3 vaninaeivanuazvaninueidesvesladamuguassalunisuiianisiadasind
VBT RN et CAZZA NN © Sl o Y oo S N, NSO 54
4.4 wvisndmsdnaulawuuaguiasovednavan Jaduauauassnves
Al M NCY [ N \LILM N . N 55

4.5 mivaisndgnisandulanuunuiasevenadivanadenuglasse

VOIGTEWIVYAUT 120, ..ot e e e 55
4.6 NIFuATIZRATEEveUNTIVEN (Fuzzy synthetic extent). ..o 56
4.7 A1 degree of Possibility UBIAGUTIWSN. ......covvvvvereeerermseseeesoseeeseiisseessseeeeeesseseeeseseseeen 56

Y

4.8 naaguanminuazduduinaivanveslademuguassavenisu]ianig

LARARNTUUUTDUNTU. e errrssimersrsssenrees st sesses s s ssssssens sssbesstsseseees 57
1.9 pzuuudssifiudiniinuesnasises gUuassARLN13ANTT (MB1-MBS)............. 58
4.10 msdapsevieiledueanasites guassafun15IANg (MBI-MB5)................. 58
4.11 ¢ degree of possibility vaunueigos guassARIUNITIANIG (MB1-MBS)........ 58
4.12 naagUamimtniassuduinasiges guassadumsdnnig (MB1-MB5). ... 59
4.13 pruunlssidiuamimdnveunasides gUassadLedng (OB1-OB3)............... 59
4.1 msdanseieiledueanasitos gUassARLOIANT (OB1-0B3). ... 60
4.15 ¢ degree of possibility VosnaIEeE BUATIANIUBIANT (OB1-OB3)....cvrrccevvee 60
4.16 maagﬂﬁhﬁmﬁﬂLLazé’uﬁULﬂmSﬁﬂaa gUasIAAUNITIANTT (OB1-OB3)......ccccee. 60
4.17 eruunlssifiuamimdnuounasides guassad unanstae (PB1-PB3)............ 61
4.18 msduaszsialedveansitey guassAfUNEnSa (PB1-PB3)................. 61
4.19 ¢ degree of possibility vaanueigos QUasIARUNGNTWUI (PBL-PB3)............. 61
4.20 waagUAmimnuarSusunasides guassad uNARSe (PBI1-PB3)................ 62

VI



#13U0A1374 (510)

4.21 prwuulssidiudmiminounasides guassad LNy (LB1-LB3)............ 62
4.22 msdanevieiledueanasites guassAf UGNy (LB1-LB3). ... 63
4.23 ¢ degree of possibility veunueiges guassARIUNYag (LB1-LB3).....cc...... 63
4.24 waagUenthwinuasSusunuTiden gUATIARUAYTLNY (LB1-LB3)............... 63
4.25 AruuulssfiuAtntnuounasitos guassadumalulad (TB1-TBA)........ 64
4.26 msduasgiamiledveansidey guassadmunalulad (TB1-TBA)................ 64
4.27 A1 degree of possibility Yaunaeiges auassanunAlulad (TB1-TBA)............ 64
4.28 naagUAmimdnuas Suduinasiges guassadumelulad (TB1-TBA)........ 65
4.29 prwuulssidiudmimdnvennasides guassadlassadsiugiu (B1-83)....... 66
4.30 msdaeszsiailedvennasides guassadulnsEsiug Il (B1-IB3).d........... 66
4.31 1 degree of possibility UesLnNaYIEDY Qﬂaismﬁm‘lmqa%’mﬁugm (IB1-IB3)..... 66
4.32 naagusnthwinuarsusuinuTiten gUATIARIUANMINE (B11B3)......cc..... 67
4.33 prwunlsziduamimineunasides gUassARILN19EY (FB1-FBS).......... 67
1.3 msduanzsimfleduaansites gUasARUANGEY (FB1-FB5).......oooe. 67
4.35 ¢ degree of possibility ¥aunueitos guassARIUNITRY (FBL-FB5).........ov..... 68
4.36 npagUAthwnuas SuFunATies gUATIARUANGL (FB1-FBS)......oocoo. 68

4.37 aznuuUssduanimdnvennusiges guassasumsdidiusiuuay

U [SBASDWN.. .. WZR.... O F ... @ 4-F - 69
4.38 msdaneviciledueanasites guassadunstdusmuas

(Ngatetiu (ISRICBIR. I N AS (6N T W e N M. 69
4.39 ¢ degree of possibility vaunueigos guassARUNISTEIUTILLGY

ATATUAUL (ISB1- 1SB3)..ciereeeciiiiseiisieiiniee st 69
4.40 naagUetwiinuasSufuneigen guassadunsldiusiuay

MTATUAUU (ISBL-ISB3) orrreeeeeececeeceeceeseessssssssiitssscccsieesseeeseessseessssssss e 70
4.41 maagﬂﬁhﬁmﬁmmz usuvesladuauguassalumsujiinisladasind

WUUBBUNGU. oo sssssss s 71
5.1 Yadaamuisnisunluguassa dmsumsleseilegldmatinnisunladeym

LBQALATUUAGHIATO o rrrevveerrresssnsesreesesssssessenssssssesssessessssssses s ssssssss e 80

5.2 wnsndnisandulawuunguinIevesldeivigyaui 1 n1susziiuladeu

QUATIALAETINITIALYUATIO oo 80

VIl



#13U0A1374 (510)

5.3 M3svsndgnisdeaulawuueguiase nMsUssiulademuguassanag
TBMNTUALYUBTIO e 81
5.4 NM3%1 Normalized lun3ngnisindulanuunguase nsusediudadesu
QUATTARAEIINITUALYUATIO oo 81
5.5 113911 Weighted Normalized wv3ndnisandulanuunguinsanisusaidiutady
AUQUATIARALITNITUALYGUATIA oo 82
5.6 ARz Closeness coefficient (CC,) Wag BUAUTDNITNITUALYQUATIA. .......... 83
5.7 N9 Weighted Normalized wvsndnisindulasuuaguinsenisuseiiudade
suguassauardadesmasnsuflvguassavesiidentig (n3a0). ... 88
5.8 AnAzwLU Closeness coefficient (CC;) wazdudurastadeniuisnisunle
UaTIAYRITI IR (INFFO)...o oo 89
5.9 M3v1 Weighted Normalized wv3ndnisandulawuuaguinianisyseiiuy
tadvsuguassauartiadesuisnisuilveUassavesiidennn GUiTRn.. 91
5.10 AnAzuUL Closeness coefficient (CC;) Wavdunurastiadeniuisnisuile
QUATIAVOITIINIRY UGTRII). e 92
5.11 myaeuiiguagunanissesaduaudidyesladeduisnisuily

AUATIADINELTE IV VY INUBATARNG .oorvnerceremnersss s 94

o

a

6.1 Han1sAnwANAzkunnyesladenugUassalunisuifinisladanind
RO TR A ISR \WP /> N o N, L3 4 A 104
6.2 wamsesafuanudfgvetadeauisnisunlvguassalunsufunnas

TRARO AR UNT U . W F Nl ... 106



dsUeysu

SUil Wi
1.1 Useweaoanduddiannsofnd 15 SUAULIN T 2560........orrrersirrrnne 1
1.2 AN5IUNNSE00NAUAAUA INTUALBENNTORAFING oo 2
1.3 AUABLENNTOTINE @980 5 SURUBTAVBIINY ooovvveeeeeeeeeeeeeeeeee e 2
1.4 na1naeeenidAayreadudBidnNsaRndIuY 2560. ..o 3
1.5 yardseendumdidnvselindiiieuiuyadidieondufnenamnssusis. . ... 4
1.6 NTOUMUIAIILAR LN TTIAT Lot eeessseeeeeseee s eeeees 8
2.1 MTIANITIGQUINMUTITY Vet esssiensssres s sises s 11
2.2 msluandaindoutnenan S nsvossrUUlaSaRNARUUSOUAGU oo 13
2.3 SURBUNTLUILNSTARARNEWUUTOUNEU oo 14
2.6 TAS A3 UTUUDIN SEUIIATIZIBIENTUTU. oo 29
2.5 Heritun U N VD AU LUUE ARG e 30
2.6 NMTUANYAFITENIN AFALaUTABLUUAAALABIA . oo 32

3.1 nukAnTUABUNSANKINSSBsE s uANNdAgvesladerugUassauay

Uadlef idshashalde vasgncimint> W ACL0LEH 2 e o BN 39

U 5

3.2 fpgaiuudaun @I 1 dmsunisinwmanuduiusvestdaderiiuguassa

v a v

warladeanuisn1sunluguassAreeEl¥eIvIey (HATTE). . a1

= a o

3.3 fhegrskuvasuauludiun 2 dmiunisfneinsiesdiuaudAges

tadesnuguassalunsujifnsledafnduuudeunduvesiiBoany (Inide). 42
3.4 regnanvudeunaludinil 1 dwsunsinunsSesdduaudifnyves

HadeshugUassauaztaduiuitudluguassavesdiderna UFTRNT). ...... 43
3.5 egranuudounuludinil 2 dwsunisfinwnisdesdifurnuddues

Hadesnuguassauaztiadoiuitudluguassavesfidorsng (UATRNT). ... a4
3.6 nspUULIAINISUsEENAldmATanssundneidsduduiuuagquiaie. ... 45

3.7 @RENMUUFRUALAIMTUNMIANINISIREsaRuAudAgUesTladea It uAlY

guassAdsHarensURTRANSTaaRnALUUTOUNEY oo a6
3.8 NFRULLIAANITIATIEdeYamsmalianuilvdyndeaunftuunguiese.... 46
4.1 ﬂﬁauLLU’Jﬁﬂmﬁ"di%Egﬂ@ﬂ%Wlﬂﬁﬂﬂi%UﬁUﬂ'lﬁLﬂﬁwﬁL“?jﬂﬁ’]ﬁU%uLLUUﬂquLﬂ%ﬁ] ..... 50
8.2 FOYAMINTIIEITIIVIY. ..o 52
4.3 Uszaun13allunsyitUaIUIATARN oo 53



#15Uny3Y (siv)

5.1 nsauwwIAnN1sUsegndldmaian1suilalyviteauafuuunauese. ... ... 79
5.2 ArAguY Closeness coefficient (CC;) 3nA1sNAaRINITIATIERANBaulm.. 85

5.3 AT NATUAZLUUNTIATIENADIUBDUIN e 86

Xl



uni 1

UNUI

1.1 anudunwazanudrfyvasdym

gamnssudidnnsednd Jugnanvnssudi Tunumddnseiasugialnelasians
nsudniiienisdseen graminssudidnnseindvasineduieldifinenmlunisureduly
nanlanidudusudug Wesanusanulnedinanan (Productivity) gailerSauiisuiu
Aranagineinnundeslugnamnssuatvayy Jsewalvedudadugiunisudniudi

1 a s o o

Fudrudibnnsetindidrfryvedlan lnenisnanduddiannselinddyarideennoudiegly

De

U 2560 Falnwegludfuil 12 voslan drudszmaddieenduddidnnseinduiniign
3 guauwsntunaialan lawn Ju go9ne wazandgewwsni aauaisu (1] Tag 1 Tu 3 vesdum
deneniid1dey fe Hard Disk Drive Andudndiulszanmiosas 4.5 Y9IN13de8oNTILA
vodlne Bnvsgunsafdidnvseiinddaduduidsoondudy 1 vatlny aunndiseuninuy

gunsnluardiuUszneuwaszadldln 2]

MLLISS
&00,000

500000 -

A00,000

200,000 4 =

200,000 1

100,000 4 S W E—

JUN 1.1 Ussinedeeandudndidnnsetind 15 susuusn U 2560 [1]



. = Y= = - @
ﬂ1wi1Mﬂ1iﬁﬂﬂﬂﬂﬁuﬂ1ﬁuﬂ1qﬂﬁ1uﬂxﬂmﬂﬂiBuﬂﬁqﬂﬂ

37,000 36,505

2556 2557 2558 2559 2560

i
JUN 1.2 msaunsasesndumausinihuazdidnnsetindlne [1]

[ 1

91n3U7 1.2\ Junmsivaatunisainisdseenduliiiasdidnnsetindlney

a Y a &

Tt 2556-2560 lnsyarinisaseananzdussdnnsetindlnglul 2556 fiyarinisdsesn

534 33,108 dumsegansy lul 2557 duaminisdeeansiy 34,418 arunsgyansy

Tud 2558 yar1n1vd8ansIn 33,886 anunteyansy ud 2559 dyarinisdseen

334 33,180 auwisggansguazlul 2560 fluad1nsdeansIu 36,505 AUVSEANTY

Fuddidnnselind d900n 5 SUALILTN F1AN 2560

g 1,356
a?,-fﬁ 1’200 ) YA i J g _} P N &
i
tga 1,000 — = — - - - - - - -
2 S0 g 709 & W17 7 . E Yy
= 600 - — - _— - - - =
=
B ;$ 9 o S 237 SI185 154
3 ) . 1IN ] —
.9;@; ‘::.;é %i\ﬁ&’ r\\}%ﬂ“ %65‘;7’
;nf?\ 1’\sﬁ «\\»\} o
o o Fa S
£ B3 L o
oy & 3 &
o o N 4
& gﬁ‘ & 2
$:§‘ A 2 &
o &

Y a x

JUN 1.3 Audndiannselind deeen 5 dusituusnvedlne [1]



a

JUM 1.3 Wudeyanisdseenduddidnnseindlve 5 Suduusn lnedudui 1

JuduiUssnndiudsenaukazgunsniveansosmauiiames Anduyarn 1,356 auwmsegy

]
[ v v a

ansy dudun 2 launduadssinmeassauaadugan 709 Suwisegansy susuil 3 dud

v A

Uszunninsesnsdniuazaunsal Aaduyasn 237 Sumsegansy Suduil 4 Gudussian
a a 3 a o o ] a 1 1 1% al [ Y 14
WIeIUN LesesindiunazduUsEnauAaluyac 195 Sumleyansy wazdudugaring
loundumuszinmiesesdnsuaziasotaunsaldiannseiindduy Anduyar 154 drumsegy

G

Major Export Market: Electronics

10.174% 10.89%

Y a a

JUN 1.4 nandeeennddguesdumsiannsetingdlut 2560 [11.

1n3UT 1.4 wanslififiudsdndiuvenaindioonduddidnnsedindiidrdiyaedine
Tnedoyalud 2560 wuin dudiv 1 leunnainUsemaansgeiusni Anluievay 22.44 sudu
7l 2 saanguuszmAendou Anludesay 15.11 Suduil 3 ldurngudsemaanainglsy
Andusosay 14.89 Tngfsaunaiadenanfnduiosay 52 vesyarnainsu Gdlududui
4 lFuAnanauszinadu Andusosas 10.17 Sufui 5 sannUszmadiu Anduiesay 7.12

waznquanvnenguUszmeadue Andusesay 30.27



anduyadidinn navdBdnnsatind Wioufuyadidian

AUfNaRATMNTTNTIN
danandum
dawman BudnmIoiing
ARATNT T ?;u"| 18.00%
Ept]
B2.00%

JUN 1.5 yardseandumdiannselindiisuduyasdseandudanamnssusiu [1].

Y

a rot v ol b i~ a Y aag a ¢ a Y] ]
mﬂgﬂ‘m 1.5 LU'Lm'ﬁLLﬂﬂﬂﬂ@%ﬁa@ﬁﬁumaﬂ’]ﬁﬂ@E]ﬂﬁ'L!ﬂ']@LaﬂWi@UﬂﬁLVIEJ‘Uﬂ‘UlI'ﬁﬂ’]

U Y

d99endufIenaMNITNTIN F99INNTIATITITBLaNUIIARINTTAIDRNdLABENNTolind
Weuiunisdseengnainnisusiu Anlusesay 18 luvaeiyadinisdeeanvosdum
cs' a [T
gnamnIsusIdue Anlusavay 82
dmsunsieszianiunisainisnandudidiannsetindinedunuitgnainnssu
a & a L] a 1 1 ~ 1 v oA = a1 1A
dilinnsetindlinsnanlulssmalneedisreiiios nAnvlignainnssud 2559 fr1egd
103.48 USusiinudusegay 3.32 Welguiuyiunedfiuuest 2558 dmsuduainususn
Wuau Lewn Other IC wag Monolithic integrated circuits TagUSusiududouay 6.83
uaz 6.28 Aua1ny ausfinansulbianainnssudidnnsedndlasnmsinusuiiiuanniu
v3eUTusianas laun Hard Disk Drive (HDD) sn1sifivlnvetgnaivnssudiinnseding
azldluiiansladuegiun1sverefiiinduves HDD laund1amevinUlaniinisvenesy
YDINITHANLALAITAI00N HDD UL TIN5 AULATALNINTILVDIAAINNTTY
ddnnselindusudiinduluime Tumenduiumntlanfinisudn HOD Usudanaanasyili
nsiulalaenInsInvesgaamnssudannseindanasiioiduiu uenaINnISHANFUAT
HDD #ifunumddgiunisuanvesgaainnssudidnnsednduaitu Gildusafiunuim

'
o w a

1A ung 1w iloednsdanils aun Integrated Circuit (I0) tipsannlussugnasduni

o

aananaiusadluldidudiulsznevnanlunistuindeududidnsegulvinainwane

& ¥

wazuszyneLy

(4

Mugunsaididnnselindladsudisuin Taglulagiuduaiiudesnis
&= Y A a X a v
Yosnaalanidusliuiiiiusnndudneae [1]
nmsiulavnaasegiuazananssudidnnsedindvesing sgaselioiuriln

Uszimndalnedsglaannisdssendumdiannsedndludinguussmeanieg udlumnsnauiu



Tuvaigiinmsidulamaasusghauasgramnssudidnnsedndyilidnouvewesdidnnseind
melulssmafistuennii nenmssanisaiuiinaveadedunsennyuslull 2557
ARTuUTEINN 576,316 U Wity 9101 2556 $1uaU 13,482 fiu Wiedeway 2.40 Tnsves
Fodunseanyurudnlngifumnwdadusiededtlniiuazdidnmsetind (Waste from
Electrical and Electronic Equipment: WEEE) Useuna 376,801 iu w303ouay 65.4 Lag
veadudunsneUsziandug MnyuvL 19U wumeel vaealil Avuzussgansied (Judy
Aaduusranm 199,515 fu wife¥eray 34.6 [3]

MnmsiusaduAuandon mafindusgnnafivesesdidnmsednd n1smsemiin
femnufuiaveulududdeduilnauaznsimuslidetedusudunndonanssuszime
%aﬂgﬂﬁﬂ Sy awquiiﬂﬁlﬁaamgmﬁau (Waste Electrical and Electronic Equipment:
WEEE) fifsusliinisidudiuanennuanfosinihuaydidnnseinduldlvl ngszidou
RoHS Avaldarssunsie 6 vialunisndngunsailiiiuasdidnvsednd (nem uaalon
U58M Hexavalent Chromium, PBB @z PBDE) 1lusiu vinliannuusgnaunisuasniiednu
A99) ﬁ’jamﬂ%’guazLaﬂsnuiﬁmmﬁﬂﬁ’ﬁyﬁumﬁmms‘lﬁa%aﬁaﬁuasisziqﬂmumnéq%u ey
AansalunsanduyuLaraNlaUTauUNeNIswIatY tnganiznisdnnistadadingd
WuUEauUNaU (Reverse logistics management) MelakuiAnkuunisianisigauniuaived
(Green supply chain management; GSCM) fiviunflunuindidaiiosiindnaninlunis
Ui sianisgsialnidulinsiudunndonuazmsdanisdudilonunoignisldan (End-of-
life products) vieudlolyminesdidnnsednd srudederinldarunsandndudiiele
aonasealulumudaimuauazainuseinisvesgndluusazaainls wreg9lsiniunis
famsladafnduuudounsulugnamnssudidnnseindlnedussamutigmlunsduiuns

Tuguengg wubiinuisanuisuiaseulnenss aUszansainlunisianisladadnduuy

'
=

founduneseuy ngBsIvIiieItesdunisianisvesdidnnselinduaznisdanis
ladafnduwuudounduilusiu [4] FevilinisufiRnisladafnduvudoundunuldaunse
Wlusuldiunng vievlugaamnssudidnnsedndvedivela

fatun1sAne luAsItFe LAl Bt UNISAN®ITIUSINTIIEAURUATTALALUITE AU

9 9

aa o w o

snswibvgvassalunisufdanisladafnduuudeundu srunaiesdiduainudnfgy

a = Yy o S a X a wa a a ¢ o Y
193935N15uAlvgUassafiaennaediugUassaintulunisufuinisladadnduuudoundu
Tugmamnssudidnnselindvaslne ieidunwimedunisdndulanigndesdmsunisuila
guassaludiuna1eg Minduaslugnaimnssudiannsefindlvewaziiudnenin

nsufuRnsladafinduuudoundulugnamnssudidnnsedindlvelueuian



[ s =
1.2 'Jﬂi]‘ﬂigﬁ\‘iﬂ‘lla\‘iﬂ'ﬁﬂﬂi‘}}’]
1. FeedrsuanudiAgvesdadeaiuisnisuiluglassanionisysannisivaie
N3EUIUNITUATIENTIGFUTULUUARUIATBkazINATANISLA LY U TsgauafLUY
&
ARLLATE
2. Anwrdadeauguassanasdadeaiuisnisuiluguassadimiunisuunnig

ladafnduvudoundulugnamnssudidnnsedndlve

1.3 AINIU9IUIRY

¥

1. arduanudifguestdadenuisnisuilugyassaniiniiuasnndesivguassa
TunsufiRnisladafnduuudoundulugeaimnssudianvseindlng Tarduanudidaydu
agals

v 1 a 4

2. Yadpauglassanaziadenuisnisuilvguassaididsionisufuinisladannd

o

wuudaundulugaannssudiannsedndlnauszneulumedadalatig

1.4 YBULUANISIY

[V Y
[

a o v A ] v [~3 < [ cff
ULIANNSIFEIUATIN anusasualfeandu 2 Useiunannad
1. Usgminsuagnguiiegs
YBULWATBINTIANBIUTETINTLAENquiag 19 luAT gy sty Tunsfine
ﬂﬁﬁamﬂa%aﬂéwuE’J’auﬂé’ma@ﬁﬁaﬁaﬁuqmammiuaLﬁﬂmaﬁﬂﬁlws Wislvianunsa
a 6 =% aa Ql' a &( a wa a a 4 4 Y r-zl'
IAsrtsguassakagismsuilvguassaiiinulunsujiinisladadnduuudoundui

AnTuasengldanunisainsdiiunisgsivlugaamnssudidnvselindlneg laesieaziden

¥
IS

VBINGNMIBL19HnAYL
v o Ao ¢ a va a a ¢ o Y i
AL iUszaunisaliunsujiinisladadnduuudoundu Fadundu
metegleInylunsfinwinisaiuaudfyresdatenuglassanazUademuiznis
wilvguassalunisufifinisladafnduuudoundulugaavnssudidnnsetindlve

a Gl a d‘ a o
2. N vsekANAANTluNITY

[
a A %

vouasuiemuasnguifiiedestunsifelundel fsvaziduasil

2.1 nM33an15laguUnIudLTed (Green supply chain management) Way
N5IANISadaRnduwuugoundu (Reverse logistics management)

2.2 M3fndulaluunAIEaNINUTIRUUIATIZYANARNLATE (Fuzzy Multi

Criteria Decision Making: FMCDM)



2.2.1 wadanszvaunmsiessiddiduiusuueaauaie (Fuzzy
Analytic Hierarchy process: FAHP)

222 watlanisunledgyniidigauafnuunguinse (Fuzzy
Technique for Order Preference by Similarity to Ideal Solution: Fuzzy TOPSIS)

2.2.3 Mmywangianugaulin (Sensitivity Analysis)

7 =
1.5 YuUNDUVDINTANEN
1. Anwuwunfn ngud waznuddenegvesiunsufuinisladasnduuudounau
dmsunsfnyITulumssliznainnisyinsmuniulssanssy (Literature reviews)
= a aa % v a a A o a ¢
AnwiuiAn uasnguiineites Indeyaniisnll (Secondary data) HeiNTIATIEAUAL

FuaszibiiansaukuIANuAR LS UNISAnYIY TnaUsznauluse

® nsAnwanUNIIAlaznsUURNMSIaTaRndARUURUNaUYRIRRAINTIH

a & a
dnnsatindlne

o alauazintesleilidmiunsSasdidunrmddyuesiadeduguasa

waztladurinwisnisuiluguassalunisufianisladafnduuudounau

2. m3ysanmamadauaziedosiislunisiiasziteya

Fumeudl 2 \unimideyaiildainnisnuniuissanssy Anwiuuifa wagngud
AR teaiieairsnsaunnnlnilunsdneuids Tagli38nsysannismaiiaieg 1oy
msinseiteys Fan1sideluadsildnmsysanmameiianisdndulanuunaiendninas
LUUTLATITNIAIINARULATD (Fuzzy Multi Criteria Decision Making: FMCDM) laurinadia
ﬂizmumﬁLﬂiwﬁl,%ﬂé’ﬁu%mwmquLfﬁa (Fuzzy Analytic Hierarchy process: FAHP)
wazinatansunludynideaauafiuuuaquiaIs (Fuzzy Technique for Order Preference
by Similarity to Ideal Solution: Fuzzy TOPSIS) vitet3sad1duaiudifyaesdadediu
guassanazladunnisnisunlvguassatunisufinnistadasnduuudoundu

3. MsaLLUUAsUMALIIAUTIUT I TRyanguietng

fupoudl 3 . Bun1sfmunuuasuoifieifudeyanduiegislasuuuanuniy
dmsumsisesaduanudidguestitenuglassanazdadesuisnisuilvgvassalunis
UftRnsladefnduuudioundutu Tdmsunguiesnaidosmaiiisrtedunssuiuns
#1199 veansuuRnisinuladafnduuudaundulugnamnssudiannsetindlne

4. SessunnudidgyuesguaTsawaisnisuiluguassalunsandunisufians

ladafnduuudounau



a s

Jupaudl 4 WWunsdasesmudrdylidenadetuuiunlunsujifnisladaing

Luvgounduvesgnamnssulneg lagldmatinnisdedulanuunarendninasinuuiingei

(%
v A

AUARULATEANT 1) 1nATANTEUIUNITIATIEMAIEIFIUTULUUAGULATE LiNBYIINIS

[ |

Bosdrdueuddguazmazuuuatimintladovesdadoduguasia 2) wedansudly
dynudegauniuuunguieie teviinsiSesdwuaudidguesiadeduisnisuile
gUassn Fanendmnnldnanisinmnanmasiduauddyreusastadoudtuiasiing
Anrgimnuseulmuniiieneinavessdnyiiieynimageumiuseulmvestoya
sl

5. davhsgaunansfinatuanysallagiHeLnIna I

Aendsanldnanisanuiudiszdndunismeunsnanuiseluiivssyivinig
5EAUUIUIYIA (International Conference) A1 uNANTIUITAITIVINITTLAUVUIUIYA

(International Journal) Wagdnvisngarunanisinuaduauysal

a 1 Y
1.6 nafinIni1azlasy

1. sduanudiAgvestadunuguassawas Jademuisnisunlvglassalidenndos
fuanunsaikazusunvesnsujuinisladafnduuudounduluanamnssudiannseiingd

e

a 1

2. Yadgiuguassawazladaniuisnisuiluguassalunisuimnisiadasing

wuudeunaulugnaiunssudiannseiindlng

1.7 NSOULAZHUIAIIUAR

anun1saidagiuresgpaivnssudidnnsedndlne

wazn1sufuinisladafnduuudaunau

A4 A4

o A YY) aa ! o A v Y aa aa
?’W’WLa@ﬂ{]'ﬂ"\]ﬁﬁquqﬂﬁiﬁﬂﬂﬂNam@ﬂ’]i V’W]La@ﬂ{]ﬁlf\]UﬂqujﬁﬂqﬁLmeQUaiiﬂmu

UfuAnnsladafnduuudoundu Haston1sUfURNMsadaRnduuudoundu

\ 4

o w o

anuaudRyvesladesuglassauasadeauisnisuily
guassalumsuianisiadanduvudoundu lngldmaila

Fuzzy AHP, Fuzzy TOPSIS e Sensitivity Analysis

JUT 1.6 nspuLwIANLARlUNTANK



1.8 deudnwianig

1. ladafnduuudoundu nu1eda N33R N13ANTUAIT WaENITAIUANNIS
\ndoudhedufmietananguilnaundsuvamandumnealiusyavsnmuaz Ussavsua

2. Wgunmudiden mneis madanslegunuidefamansenufudsundenses
fiisrtosnasRanssudingg aaeatisldgunu ielvaenadestumiudesnisuesgnén ng
uazszilousmudainden

3. guamnssudiiinnsedngd vunedia qmamﬂiﬁmﬁﬁwmﬁmamﬁ??udauuazz«huﬂisﬂau

a &

auAdidnnsatndvadlng wu HOD, IC, PCB wumu

=  va v Y]

4. LB IYRy vaneds gRluszaunsaliazesfniuiiiieitesiuanaInIsy

Y

a a a
dannsatindine



D.

unv 2

N LazIUIILNNYIVS

undl 2 1 unsdnwmuniungefuazuideiiieides lngaiuisauiinising
sonilu 3 Mdenandssialull
2.1 M3inan1siaggun1udiien (Green Supply Chain Management) wagn139ANIS

ladafndluudoundu (Reverse Logistics Management)

aa a Y o o

2.1.1 MInumungu)ingitesiumsianisidaumuiiien

2.1.2 m3numunguiiiiedestuladafnduuudounady

2.1.3 snATeAndesiuladainduuudioundu

2.1.4 Yaduaruglassaveanisuuinisiadadnduuudounau (Reverse
logistics barriers)

2.1.5 Yadearuisnisuntuglassanisufudinisiadadnduvudaundu
(Reverse logistics solutions)

2.2 n13naulanaendninaugiiuuiiAI1enANARULATe (Fuzzy Multi Criteria

Decision Making: FMCDM)

2.2.1 yuideiifgadesdmiunsussyndldimaianisfadulanuunans
NaNLNaUI

2.2.2 Lmﬁﬂm:ﬁmumﬁmmzﬁ@qﬁwﬁ"u%ul,t,umqmm%a (Fuzzy Analytic
Hierarchy process: Fuzzy AHP)

2.2.3 watian1suiladavideeuafvuunguiaie (Fuzzy Technique for
Order Preference by Similarity to Ideal Solution: Fuzzy TOPSIS)

2.2.4 91ATeiiAgatoadmiunisussgndldinaianisdndulanats
VAN UUIATIZAIIUAGULASD

v = Y = Ay A a v
2.3 UWﬁEUW']?JUWLﬂE’nﬂ‘UVIQUQLLaSQ’]u’Jf\]EWlLﬂ'EJ'JGUEN



11

2.1 m3sdanmslggumudideanazlaldafnduuudoundu
2.1.1 M153aNTslYgUNuELRea
nnmsAusfusansEnuiuAadeslugnamnsTiingg Tuvilsvane s Usendl
mMsUszgndlduunansunisianisldgunudideauntedindnenmlunisuinsdanis
Aunssusneg vesutvlvidudnstuiundonsnndsiu suiaiinisdanisaudidienuneng
513 (End-of-life products) iileannansznuiuasandeuiiAnanduiiivaneignis

Tdanuanguilanatuganie lnguuiAnaunisdanisiggumudidetiuuanalilugun 2.1

------------ g —
| GreenProcurement | | Green Manufecturing | | Green Distribution |
| esedeaden | 1 sudeRde) P sdedEden |
I ankrilduler I
matndefiduiasiu fulsazndien msindaduind dules
Supplier Rauanduy Manufacturer fufauandon Customer
netngdu) " Ee )
F 3 F 3
i i
i i
: Reqydling, Rernanul'act‘u:ing and Reuse ‘
' {nrsviEleda nmeed F.%w‘s'i{,uﬁv uaensindunidive . Y
I Reverse Logistics
et s _LLLAAL 18/ L1 w8 v LISt V> L7 ASY SO b)) - - !
| (slafnduvuoundy) |
____________ -4
e — R l: ————— -

—— iy

JU#1 2.1 nsdansldguniudiae?

a < a = a [ 1 a a a
mﬂg‘ﬂﬂn 2.1 LﬂUﬂqiaﬁUqﬂﬂﬂﬂ"ﬂﬂiilISUENﬂ'ﬁ"i]ﬂﬂ'ﬁi%@ﬂﬂ/ﬂﬂﬁlfﬂEJ'] log Janssauas

AMY [4] waz Hervani et al. [5] lauushanssueonidu 4 diwndany feuszneulismenanssy

(%
o A a A

sl 1) N199A%9ALTLY (Green procurement) 2) N1SNAAALTYY (Green manufacturing)

3) N159nd9dLT87 (Green distribution) wag 4) ladafAnduuudoundu (Reverse logistics)
TnsusazAanssutudumaatiludemamaduinsdedunadeunnszuiumsiny
199 AADATUNNTAIUANIAITIANENA A (Product life cycle) Tnglanizniiindudii
vupegmsldan a ruslaetugeinefiedinduailfAnauAifiuuarannanssnudu

AuwanaaNanudnin lnesieasidunvausiazianssurainsinnsigeunuddetanunse

[
Y a

asunelanadl



12

¥
v A

1. NMSINTETUL

v A o a = v A A& a I a o g I3 o &
N153RYBALWEINIDNITIATDNLUULATADAILINADUUU AL UUNTLUIUNITINYBLLAY

'
a a ¥ [

v A L a P A’ a ! 1% A & o a o 19 ¥
ﬂmaammqmummmaqmﬂumsmamanaam IﬂEJﬂ’]iLaE)ﬂGZI@’Nm(ﬂ‘UQWﬂWU']EJ’Nm(ﬂUVlhﬂGU

q U q

N o A %

a1sall Tag vseannsldansiail Jandwmansenudedinden uaziinisnszdulviguiy

9 9

T Y
[y

v a v o Y a 1 A A o § Yo Yi o a = < o
TrgAulanissusesnsguiuasandey weagvilviulaladningaunsedannaelnun
| aa oA A
PNUIAINTAINULTOND
2. MINANFLTE?
a aa = a A& a | a v ] o, 19 a
nsuandRgTenanidulinsredaandeuty Wunsaiuaulinssuiunisngs
AausRuILAuganIzUIUNs iUl saassdndaslulinsnedwindou I ingaunly
Juduneuavilulinsredsandon sauvisaanansenuanfanssunisuanaee) iduling
Aadiwindauuniign tneuuiniauazndnnisdmiunisyilinszurunisudnduiing iy
AAdUTUTU N151EN1IHEALUUAY (Lean production) N1590ALUULNEAILINA DY
(Design for environment) Twaluladazein (Clean technology) [Wusu ileanvesdsuay
1ANIZANLE) MARTUIINNTZUIUNITHES
3. NMIIREsEY)
o A a - o 1 oA & a | a % ) & a ) v 19
n3Indsdllsvsonsindeiludinssodeanasuiiy Wunisusmsinnislinisldy
UFTAUIMMTUNITVUA eUNIMUEAITUBLEILAETEN TN TBINUNSVUATUE LN

annansznuuaz ulinsseduindouuiniian wunisidenldussadumnaunsathnduunly

a

Toalls 1denldndumadoniazanununisvudiioannisldndseu Werunmued
wNzaNtonMsuaAuATIuLsazUsTa udy He99nn5eanNRUULAZ I WHLNSY LA
fduarasovilifununsrdsanasuazaiunsavilfnssuiunisaudsiuaunsoan
NansENUReAIndaule

4. lavarnduuudounau

Tadafnduuuoundu Wunssuiumsinediemnssuunmssanisladannduuuuni
(Forward logistics) #49z3jaitfufianssunszuiunisinanisindeudiodudilagiiuain

o [y $ %

ausinatuanying Lietdnduanas Iy aAniuINEan S NinduAuan tnendnns

(%
o

1adaRndwuudauUnauLUILTNANTSUMAEIUD999T 1) N15FIVSIUHNARAUN 2. AITHheN
USTLANYRINARAMY 3. nTeUIUNITATILAALTY (N5YIN5TlaLAa nsnangvTeuile

Asinaunlelvg) 4) NsAInveLdslaryey



13

2.1.2 N159ANTsladdRnduwuudaunau
) A a ¢ o Y ° A W & A A = P
n13InnIsladafindnuudaundusdunszuiuni1siuNISUINARS NI o Nma ol

v a4 A o o o o o o = a A o o
ﬂaUﬂULW@uqﬂaUNWIﬁWN UWN']SU']EJI‘V]N u’]ﬂJ']ﬂiUUEQLLf’{LGUI‘Vm u’]ll'ﬁl"?ﬂ,ﬂa KIDUNNINIANY

[ [y

(6] Inehluudiladafnduuudounduidufanssuiusemaneg agvimsAusIuTIuEan S aue

a v A Yy W

Pldluuan dene ldldundesnis (ihnisuivangadudluady) dudivunengdnady

]

= ¥ !

FIHNMBAUTIUTINUTIItaeiwazianaUnsallunisdsdudludgne wiedvivds v1eUdn

Y

#1139 [7]

Janssaumazane [4] wae Hervani et al. [5] lavinnnseSunedenssuiunisiadanng

wuudoundu Fauandlilugui 2.2 wag JUN 2.3

Supplier Manufacturer Customer
Eneringhu) o ) Y g

| |

I Recycling, Rernanufactuﬁng and Reuse

} (msvialnfa m‘imﬁﬁgm’%a}m'lm wazbngulElyal ORI § W

i | I Reverse Logistics |
| Qadamnduuudioundt) |
Lor W i e £ _____ il

Eliminate Waste

- S =

JUN 2.2 nslvavisewndiouinendniaeivesseuuladafnduuudaundu

1%

a Y & 2 A v a o ¢ a &
E‘U‘W 2.2 LL?WNEL‘VTLﬁu@ﬂﬂ’]ilﬂaﬁﬁ@ﬂqilﬂa@uaqSmamﬂm%ﬂqﬂﬂ@Uﬁiﬂﬂsﬂuﬁﬂwqﬂ

q

Ly 1
v vYa a ¥ 1 o

dounauludagMineitesd1eg luldauniu iedinduanainsyaniuanudndusnid

Y

X 1%

nduAuNT Fafanssurany Merdeslunisasiayadnuiuanadndusiiuusznauluaig

1) A15YNIS3L0LAR 2) NISHARTINIBWAL 3) ANSUINAULNIEINY wag 4) NN1SANAIATBILES

10U



14

N1337UT U

(Collection)

!

N13M5I9 NISLEDN WAENITARLYN

(Inspection, Selection, Sorting)

l

ANSHART

(Re-processing)

4

A1SN5ENEN

(Re-distribution)

Y

ANSN19A

(Disposal)

sUN 2.3 TunaunsEUIuNsladainduuugaundy

NngUTt 2.3 Wunszurumslaiainduuudeundu sazuszneulsenszuiuvang
o¢] 5 nsruIun3 IneswasBeaemusasnssuIuNTHUTRE

1. N353V

nszvrumMsnuTsLiunsrumslumsfunussiudivunognnsldauniols
Huidesmsvestiuilan ilethndusndiganusamiendsduddmiumasioundonlunns
ATREBUANNM MIRAdenuarAnusnUsELnnueINdn Saminlimindufum uaztidsely
ganszuIunsanly

2. MINTIV NITEFBN UagN13ARLEN

mevdaniinssusmduininueegmsldaurioliduidomnisvesiuslaamn
InnszUIUMsT 1 i nssutunmstasunssuiunisnismsaaouamnw madon way
n1sfawen Hansasiaie laflaugenadesiuurunisindunislutuneudaly faasdy

nsrvIumsdmiunsaiyarnialiinindndusnlmihnduaun



15

3. NNSHARDN

dmsunseurunisrdngiu ssifufanssunilunisasiyaainliiundndousila

o v A

P v ° Y] v v & a o v
UINAUAUUN L‘WE]I‘V‘?H?J'WOH']ﬂa‘UiJ'ﬂfm‘ViﬂJl@@ﬂﬂiﬂ IWEJﬂﬁ%‘U'JUﬂqimaﬂﬁqﬂgﬂigﬂ@‘UIU@'3EJ

a 1

Aanssurnee MNeateensil 1) n1sdeuuas (Repairing) Liunszurunismimaniueiann
Auslnangenusunielitoulvresudaznindae 2) n13UsuUs (Refurbishing) 1Uun13ti

a v da oA v o o v Ao o o !
audifian mnmsonunanmnisldanuuinisusulssiianmindusazsiinaululdlmg

[%
a o A

3) ANSNANTINTBNISWALY (Remanufacturing/Retrievals) 1unsyuliun1siunisAnuen

a v L4

nanduaieeondutug wagyiinisAmdentudiuiiauisauinduinldlnduaslyanias
Weazinauluduianmieeslnad miundnduaiiniiouiu 4) n1s3luAa (Recycling)
< o a [ sav ¥ o v A 1 = a o [ ¥ I

Wunisduemdadueinliinduaunidiunssuiunistigidasazdinduid 1w ldlnadly
N3¥UIUNITANY V8IN1THER 5) 1151 (Incineration) unsiTanudeldiievinliin

[ A o 1 a o ¥ 9; [ o a [ ¢ al
wasuienalglunszUIUNITAINe VBIUTEN 6) N15lTEY (Re-use) LTUMSUNARANN

IS o Y

TaunauAuundfinuniwinduanldlnadlunszuiunisdiseg  7) nMsimuiee (Re-sale)

q

Y]

Junsihudaduanlmnihnduauunndlliaunmiiisswesonisiinduluaislunaindudud
HEGRN

4. ANTNSLINYTT

v A 1

N13n5221881TUNTZUIUNISIUNISUINANS UNALAUINSUALNY LINIUNTZUIUNIT
#1199 WU nsdeungunily n1susulgelifianuviuade (Uusu wdrimdndueivaiiu
danquludiuslan

5. 11571490

¥

dwsunismdatudunszurumsgavelunisaniunisauladafnduuudoundu

F992LN8T09NUNSUIHAN AU US o TanNAnkenoanUkakazs lua1unsadndululy

q

Uselowd ldanansmhlvldlaluganaia vieanuaualunisdainduldnszuiunisiiiy

wae KandaviseTanvalazgninnlugnsruiunismdn wu msdiludanau waznns

Pl Wudu



16

a Aa 4

2.1.3 uIgnneltasnuladdnnduuudaunau

a A

31nn13Anw1UITeAgItenuidunidulavssandlduuifnladafinduuy
doundulufnuilumaneyseiau wu Dat et al. [8] levinnns@nwiieadunisyiduyuiag
Nandmsu ladafinduuufounduvasduididnnsednduazrgunsallnihinunaianisldan

a

nauAuNIeIn1sslaiAa lnunisleluina Mathematical Programming @1%5Unns

Aunamdunuiinign laglunsdnudaldvinnisasunszuiunisivavesladafnduvy
foundu #il 1) maununuasimEnSusinduiu Sawdndusitneg awgniniaTu
Tuanuiifuruny wu nduduin vieanuiidmiuiusuny ndminduidsielud
anuiidmiunisdauenoaniudiu 2) antufidaueniudiu naeSueiiiinduuiuid
gnuenTudIulsznoung GeazuenUssiaveenifu 4 Ussian 1vane 25luiAa
3n15teuuey uay dnsiindululdlvi 3) aauiidwiunisdenusuuaznsileida
dlol¥utudiusineg mnanuiidausntudiufiagidrdaniuiidmiunistenuss uagnievin

=

mssluia netand1ee azgnAnuenmuUssan wu watain win ezafiilen uaznouad

'
o [

favihlugnszuaunamasy dwmiuianildsunsilafasnilufuiagmludmiunsnde
vl Tudhuvestandunsie 19U exiwFiden Uson uaznsnanuuameifaztilugnizuiuns
Hanau 4) aouitgavhedmsumshanstiuaginisddluaaafiioiuasaaiafiuisaos
Tnevhluudrianmlvasgndsludmaauvisinils deiansunsneviotagiliannsasladald
wgndslufianuiiiiovhats dviuiududianunsoiledalivieinduludududon
Usznauluaildaggndsluvisdanainunisiiaes Ravi uaz Shankar [9] 1f¥inn153iAsne
Ufduiussgninguasinddgiidauinemsussandliladadnduuudoundulugnaivnssy
sasuduarldimaialimanisinany (nterpretive Structural Model: ISM) wieviaansidila
Svswaiiinaneguassaiiddny Tuvnedl Barker waz Zabinsky [10] in1suUszgndldnng
dnAulauuuatsndninasifieisnisnssuaiinssidedduty suiddisnslingei
anugeulm dmdunisinaulanaeinisindulafiddalunsdlifnwaiuuisannmaden
fava 8 madon Govindan et. al. [11] Idvimsinngidgmilunisdniunsldguniu
Adervesgrannnssululszimaduiie Tngldssendldnssuininmehishdutu Tuns
Usztiiudgu 47 Jaymn IG]EJﬂ’l'ﬁﬁﬂ‘tﬂ’ligfﬁu’i’JU’iﬁm“ﬁE]JJua‘i;lgﬂﬁ]’1ﬂEEL%EJ’J%’]QJJLL@ﬂ%LLUUﬁE]Uﬂ’m
dmsuiiAdoslugnamnssunazndsanlinanisdnufidelsihisnsiinsegsinng
a'auimLﬁammaaumflumﬁmaﬁauﬂa Abdulrahman et. al. [12] l@@nudgymitddayly
nsafiunisladafnduuudeundulugaamnssuludseineaiu laglduusdymesndu 4
prunans Ao Jyniniun1sdnnts Jeyniaiunisdu Jynisiuuleuis wazdyniniu
Tassadaitugiu duhnsAnuriunsdine gramnssueusud gaamnssuminuay

b4 a

dsnoasne gramnssudiannsednduazaoufiannas onaIMnIsUAING gRAMNTIUNAIERN



17

LATEAAIMNTTUNTEAY TudIuYee Prakash wag Barua [13] louseynaldisn1snssuiu
"3Lﬂiwﬁl,%qé’wﬁu‘ﬁxul,wmqmLfﬁa wazmadanisunladayvideeunfinuuaquiaia d1msu
nsarduAudfyveiiniseilelgnifidenndaatunissniiunisvedladafindwuy
foundu Tngluauddelafiussdszgndldismsuuuiled 1iletivananunquiaielunis
andula lnelauvalgmennidu 7 drundnde Jyuiniunisdnnis Jumivesesans

Jaymanwasugha Jymaungssideu Jeywsuwmalulad Jogmiaulaseasneanugiu way

o

Yymidunisnann lnenseneidlaaennasiuiures Abdulrahman et. al. [12] 145U
3133804 Govindan Kannan et. al. [14] lvihn1s@nwinisAmdendliuinisladanduuy
dounau lnglaussyndldmalialunanisfiniusazmatianisuiladaynideaunfivuy

AAULATOLUNISAN MUADIUNISUNAANLAS DA DNITARLADN LAZLNDYINNITAIAUAIALLUUYDY

q q

A LiUSN1sladafnduuudounduningsnganienun 15 518 Wiein1sdnaaudliusng

Y

ladaRnduuudounauatnAsULNATIEn

a

INNITNUMIUNUITEANYITOINUI 1WA 9 LavinnrsAneiiiigatesiu

'
=

Ygninrsinnislalafnduuudounau Ifﬂmm%%’ammﬁlﬁﬂisqﬂﬁﬂmmam’w6] LA
N3N Ugnange AdnTy Wumedalumanisining wadansnsEuILlAzAE
frdutu medansudletymidagaund was nvdldvhmsuszandldiBnisuuuiledvie
AuARILASTILAUMATARY WU nalansnszuILdeTzRded iUt LU UAgILATe
wadansudlutyndgauaiuuunguinie Juduy

Tnemsfnwreseiddesine ldndnluudadu Iddatumeuannsfnululszna
FIN9°) 19U USTINABULAY UIZINARU 18 FananisAnwvewosmAsemaniensasldause
Usulduusemadug 16 Snainnsnumuaidseiiiedesiiiun Srldnuinionise
lsuszgnalimeadasingg Aldndnluudrirwiulumsineiirfuguassauayisnsudle
guassatunsufiRnsladafnduuudounaulugnavnssudidnvsedndle

(%
[

AeluIdeslaUszendldimatianszuIuNITIAT AT AUTULUUARULAT DAY

watian1suilydgyniidegauaivuuaguiase laglaysuinisnigeunaiiaiivodne,
anunisalvesguassauazisniswiluguassaniaduasslulfifnisladafnduuudaundu

Tugnamnssudidnnsedndle

2.1.4 Uaduduguassalunisufjianisladafnduuudoundu

n1sufumnistadadnduuudeoundulundudssimaniimuindty ladinng

Y a

eruldnguuneiuguaniiagfesesaiusulinyeudmiun1sinduAmnauAuLasNIsAdn

Y

a v ¢ al v v a a v =] a2 Ao =2 Ao w
HAnAuTAMNAYNTITU [13] wendsdauideiesldaunvinsdnetymndiaelu

]

n1suUmnsladafinduuudaunaululssimanimuiuad Inseniznguuseneylsui



18

o w

TadafnduuufounduiludsiidduuaslifinsTesuldegnea3eds egdlsfmuidamutlgm
lunsafiunistadainduuudoundulunguussinaglsy 1Wu n15u1aAUaulavefuInIg
YIAAIUTINIBTINTU VIANITNYINTAIRATNITINHY VIAnTTaTenndang seidouniu
Aaundon 1Wusu [12]

dmsvussmalnedudutszmaiidrdeiaun Fansusuldnisdanis
Tadafnduuvdeunduiudoudradululdeonn Wesnnnuindguassalunisujiinis
Tadafnduudoundy wunsfnwvesdarssamazamy [5] WW@EnviAvafunsldgunua
Feauaznisdanisladafinduuueunduvesgravnssundntudiudidnnsednd nuin
guassalun1sufoRnisladainduuufounduiminiuan nsilidnmihenuiviaseu
Tngnss Uszawumannuianudilaifssfumsinnisveydidnnsednd liflan1udiiv
usnreydiansedndluguyu Usswalnedslifmstediuldngmneieadesiunsidn
Yezdiannsedndlaenss Ussmdalvedslifivimsnisisonauginwdndue ssuunisinnis
Tadadnduvudoundululszmalnedmindszansan Wusu saufanis@nyives Sumalee
ua Vilas [15] I#vinis@nwuieadunisdisiaguassanastadefidmanonisufianis
Tedafnduvudounduresnmsdnnisveslutssinalne Samuinguassediintu wu guasse
AUNITRY gUaTIARIUNSWYITUAUNITRANR guassAnIunNIsannIshkazvalulad guassa

Y v [ e

AuLssukazalassanung seilsutetedu WWus

o £
v v =2 a VYa v

Fedunsdneluadelfidedaldvhnissvnutafedruguassafiinduly
msuftanisladafnduuudeundu Feldainnsnununnnuidsiinetes Inuenma
Ussiamvasguassaly 8 fusail
4 Qﬂaiiﬂﬁmmﬁﬁﬂmi (Management barriers)
Y1aANsTUTeIUTINTTEAUES W1anITauNBanagnsladaind
amadlafeatunsussgndliladafnduuudoundu vianisuszndliladafnduuy
founduluesdng v1AnsuUImMsiansvestinveade (Waste) uazithmnesudsuainden
ey InuleUIEYaIUTEN [9,11-13,15-25]
2. Qﬂaiiﬂﬁmaﬂﬁﬂi (Organization barriers)
vnlassaiieesdnsuaymsatuayuiingan 1eaandileauiuluns
Ujtaignees vinnnsilineusuuagliininufisesladafinduuudoundu vinnisdnnien
NINYINTYUARAVDIBIANT UarYINNITINNITIEUUUTMTUTEENSAMN [9,11,13,15-25]
3. guassanuRansia (Product barriers)
gUaTIAINAMN LA LIUYBsAUA (Muneny) Thindufuan guassnan
yar1YosAuM (Muneny) Minduduln wazguassrainaiudssaniagasadsiidy

PUMNIIY [9,11,13,16,18,22,24,26]



19

4. guassacungyuney (Legal barriers)
YIanganedviunandusiinuneignislden vanisatuayudiu
ngrunekarulgusvessgutalunisussendldseuuladafnduuudoundu v1aunsgIuLae
mMsUfoRnseudanndendmiunsslaida guassaantdednilunisauauiieatunis
Innsenvendevesusemalne [11-13,15-19,21,23,24,26]
5. guassagmumalulad (Technology barriers)
PIngIuteyaunazszuumalulagansaumadiuladaing 11an15Wau0
welulaBdwiunsilufa valassaseitugrudumeluladivgdunlddmiuvlaiannd
wuudeundu vegtouasaduayusnumaluladuasinanudangulunsiasundasiiy
wmalulad [9,11,13,15,16,18,19,21,23,25]
6. quassrdulnssas1siug I (Infrastructural barriers)

YINFSIILAINATAINNUGIY LU gUNTAINISIANY BMumIruzdmSUNIs

o 8 a 1% i

YUHS VINTLUUNIINTIADUNITANAUAUVRIEUAT VIAn1sasnudmTunsdaiudauai

D.

'
al

1¥5unduduuazguassnainnisiinduresnisdanissinvendsilufiuinsgiu
[12,13,15,18,24]
7. gUassARUNISRY (Financial barriers)
gUaIIAINYBIIANAIUNITREU QUATIAINNITAINUGINANDULN UL B
guassnanarlddnglunsiivsiununariafundnduanlduds guassnaindunu
ussy e dufinsfuanwndenuarguassaandunulunisiidaenvendesunie
[9,11-13,15-21,23-26].
8. Qﬂaiiﬂé’mmsﬁﬁam’mLLazmﬁaﬁfuaw (Involvement and support barriers)
Y1AN15UIEAIUIN/NITEUsINAusEniedlvuinnslaldadind

(3PL Providers) vian1satuayuaingiingivelulgguniu auassnainyuuesvadgnan

Y

o

Neatu ladafnduuudoundu vian1sineusu/nistuamiuiney/msiiseiadmsugn

[y

RAetesluldgumuiisafunsufoamsladafnduuudoundu wazvanslimnuddyves

é’mLLazsqmuimJisLﬁué’méunmé’am [9,11-13,16,18,19,23-26]
nmanuyuLAdeiiietesludiuvesiadesuguassalunsufiing

Tedafnduuudoundutiu annsnasulssiuglassalunisujifinisladafnduuudeunsy

wazlawanslilumisnean 2.1



n19197 2.1 Yaduinuguassalunisufinisiadadnduuudoundu

20

WnNaUIINEN el inauaieiay LaNa1581984
guassadums | MB1 | winanusjsiuvesuimsssiugs [9,11,12,13,15,16,17,18,
dAn13 (MB) MB2 | ¥1amsieundenagnsladasind 19,20,21,22,23,24,25]

MB3 | mansussendldladafnduuudounduluashns
MB4 | v1An5UsMIIANISVRIINTBRde (Waste) waztlmuneau
Auwndon
MB5 | w1aulgu1evesusem
guasIARU OB1 mmIﬂiaﬁ%ﬂqaqﬁﬂmazmsaﬁuawﬁmmzﬁu [9,11,13,15,16,17,18,19,
23AN3 (OB) 082 | mamsineusuuazlvinnuiiFedadafnduuudoundy 20,21,22,23,24,25]
OB3 | ¥1AN159nASENNTNEINTYUAARYDIDIANT
guassARu PBL | guUassninAuamuazIuauvesdud (iumeny) ihndufuan | [9,11,13,16,18,22,24,26]
wansot (PB) | PB2 | suassAanyariweduin (Muneny) Mhndudusn
PB3 | guassnnAdssinianasedsiidusunse
guasIAAU LB1 mmﬂgwmaﬁ'm%'uNamﬁm%ﬁwmmqmﬂ%ﬁm [11,12,13,15,16,17,18,19,
nguane (LB) | LB2 | wienisaduayuinunguineuazuleuievesigunalunis 21,23,24,26]
Uszgndldsyuuladafnduuudeundu
183 | guassanindestmilumsmurieatumsinnmsesnveadeves
Uszwelne
guassainu 81 | vwgndeyauagszvumaluladansaunamuladaind [9,11,13,15,16,18,19,21,
welulad (78) | 782 | walassaduifugudumeluladfiesihanlddwivladafinduy | 23,.25)
gaundu
TB3 | Megienazatuayumumnalulad
T84 | vamnudangulumsidsundashumelulad
guasIAiu IB1 mm?aé’ﬂmammazmﬂﬁu@u wiu gunsalnIsniu suwmue | [12,13,15,18,24]
JEENC dmsunisuuds
fiug1u (B) B2 | 91A33UUNITATIVEOUNITANTUALVDIFLA
B3 | guassaanmsiindiuresnsinmsinveadedilsifinnsgu
guasIARu FB1 | guassaandedninaunisiu [9,11,12,13,15,16,17,18,
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ludiuvewmguiwaznuideiineidesiiiuu tu fIdelainissiusiusaglminauelily

ANS19N 2.2

M15197 2.2 Yadeiuisnisnisuiluguassalunisufianisiadafnduuudoundu

nsufilvauassalunisufufnisladafnduuudaunsu LaNaNT
(Solutions to overcome the barriers of reverse logistics practices) 91494
1 | asmnunssminwaymsatvayuanguimnsssiugafesiuladafinduuudoundy | [13,25]
(S1)
2 | lnszuviumstiseuisuasiunsgulunisaniua (52) [13,25,27]
3 | yheusiuiutuangnunigluesing (S3) [13,25]
4 | afeenusiuiedenagng “’UQ’&Lﬁ'm%’aﬂu}*ﬁqUVI’m (S4) [13,25,28]
5 | fuusulevienaznszurunssiiveuiidenadai (S5) [13,25,27]
6 | a$nagnssasiumnilamisiigg FAetulumssiiiuam (S6) [13,25,27]
7 | mvusliladannduuudounduiiudiunidwedusunsuniswauiogedediu (57) [13,25]
8 | Seuldnguane suilsunazands lusudsnndou (S8) [13,28]
9 aﬁuauuﬂ'1sﬂ’wuﬂmqa%fwqﬁugmLLas?ﬁé’wmammamm (59) [13,28]
10 | dndunsuiiRnisiudsandeudiviunansusididnnsetind (510) [13]
11 ﬁwmLLazmiamu‘[,umﬂuiaﬁﬁL?‘\Imﬁ’u‘[a?maﬂﬁl,uué’auné’u (S11) [13,27]
12 | aseauswilerudedidnvsedind(e-collaborationflunsuszanuauluaundn [13,27]
vaalgguniu (S12)
13 | yswn1sIsmsdnnsiggunmunasnisdanisiadadnduuudeunduidisieiu (S13) [13]
14 | Tvyaranieuenaniunisunudmiuianssuladafnduuudoundu (S14) [13,27]

PN Il v Y aa a wa a a s
INATNN 2.2 ﬁ'?ll’]iﬂLLUQ{]ﬁ]ﬁ]Uﬂ'ﬁnﬁﬂ’]iLLm‘UQUﬁi’iﬂﬂqﬁﬂaUmﬂ’]ﬂﬁ"\]ﬁ@ﬂﬂLL‘UU
¥ o < aa a = o &
goundusanidu 14 75 lnelisigazidennall

1. MsadeanuasentnuaznsatuayuInguImsseauganeliuladafinduuu

Y a U L

doundutiy (S1) JUTMsseAUgeIzaInseninfsnududoulasaluides HanTenuves

Y

[
[ a

A3, Aefigeuld, fgﬂauqﬂiumﬂ%’qmuaz?{uﬁwﬁwmmqmﬂ%&muaz NARDUWIUINNATT
ANHUIIUNINITEU [13, 25]

2. Tnsgurunsiissuieiasiuinsgiulunisanduay (52) vEnaisaniuau
Tadafnduvuioundulyiluseansam dnszurumseiusuiide LarduInsgu [13, 25,

27]
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3. nsvisusndutmatsunteluesdansg (3) lalynisvinsusiuduniieau
meuen Mdudafiddy nirenunglureussm arsius i uLagi I umIULELATS
ey [13, 25]

4. aenusufledanagrsiudiifeteduldgunu (54) Widmassiinisiany
Srufussaieadsfudnmaneiens Jeamanismeveadd uazgluinsyanadianslusydu
gnseans [13, 25, 28]

5. Avuauleunguaznsyurunsailiunuiidenadeat (5) wiewmuiladaind
wuudeunduiemssatiulufignAuas mssiiunsna MstdusINYeInLLAZATEUIUNT
[13, 25, 27]

6. as1nagnssessumniidamisingg Antulunssifiuem (56) HUSMIIEAUEIAIT
L?MﬂawmﬁﬂLLasu:qLﬁuhl‘ﬁ'ﬁwmﬂiﬁlé’w%’uﬁuﬁmé’uﬁumﬂ@j@ﬁ wagINgNAN [13, 25, 27]

7. nusliladafndwuuoundududiunivadiusunsuniswauiegnedady (S7)
vnudnssifldosthinldlmivaysledailugnisanvends Foduladannduuudoundu
anunsanesbidudiumiweinssisunswauiegsdBusazasauinnssudioliAnay
TondSeulunisuatu [13, 25]

8. Uaruldnguune seideunazArds Tugrudswnasy (S8) fodwustiiazaing

'
(2 =

nMueMNInLazmdufIiu WEEE duasulviduasunasaiununisufualadannduuu

dounau MgrtasiupmtazgnaAlulgguniu Tuwiniidanukazngszideuneiiuaiy

Y Y 9

SuRaveuLarmiivesanTniulgguniu (13, 28]

9. atUAYUNITNAUILATIATNNUFILLELABIIEANINEZAIN (S9) UTENAITHAUY

'
a

AsneANdznInlaTEssiug Wlfisne (MsUsnw, Msuds, n15sluAadesiuan
AMUNAEAINDU 9) dmsuiansuladadndiuudounau [13, 28]

[ '3 <3

10. anflun1suuRnisaudwindesudinsundadundidannselind (510) N9

&

pankuuNIsNAnAITIzIdulinsdudsindeunazlilaldianndudunsie wonainiinis
o v 1 al a o 1 a % 6
ONWUUAITIEYN I eFansS kA waznsiunlglndvesansue [13]

11 Wawrwazn1sasnulumaluladninesfuladafinduuudoundu (S11) asq
LASEUNLNITI LA hATTEUUMS8UI8d nsUNISUNAUAT WEEE nsaidusuladafnduwuu
SaUNaUNIE warnSANTUNUNLUSEENS A mdmsunSI A [13, 27

12. @319mnusruiien1udeddnnsaiind (E-collaboration) Tun1suszanuauly

a 1 o 1 [ 1 dl' a & a 4 1 PN @
auBnvedlgguniu (S12) Mavihnusuiurudedidnnsetindesdieliiinanusinigi ns
A0ENINUUTLANS N NBALTIUIAN I UNITABUAUDINS MIIUTLN8T9NUAINTTUlaI@RNEWUU

gounau [13, 27]
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13, Y300IN1599N1530N15 g UnIukagn1sIanisiadafnduuudounduidnnle i

(S13) NSIANISLAIARNALALNITIANISLAIAANALUVLDUNTU A1USUNISIANTITHARN H N

a a

nslukarnsinavestoyaluntaesiirniwesiewasiiuseansnn [13]
14. iyppaniswenaLiunisunudmsuianssuladadnduuudounau (S14) nst
U3EnawinisiiuTIusnazdAuyarvesdunaindudfivaneignisldenu vievmanil

sostimalulagnlmiaign darusinsuasiivszdansamlunisunduiindudu (13, 27]

2.2 M3AnaUlALUUNANENANNATTILUUIATIZNAIIUARNLATD

v a A v o (54

2.2.1 euddeiieadasdimiunisdszanaldimaianisdndulanvunane
AN

nAMsEnvImumMueATsiigtesdmiunsuszgndldinedanisiiasginig
dinAulauuuvaendninasigu wuiiludisiaudd 1980 wufedagtu fnuidedeudisin

nlevinsuszgndldmatiamaiianisinseinisindulanuunatendninaeidmiunis

'
a YA o !

Anwidelulssinuaneg Ineiidideusazauiulavhnisidenltimadafifinauuansneiy 1y

Y

[
o v

A5l nANALLLAANISAAINY AISEENATANTEUIUNITILATIZITIAIFUTUY NISLTNATRA

TAss91e139szitdudu wisvinisaneidelulsyinudgumidneg vesainnane

o

£% (%
a 0

gaanssulunaiss Useme dan1suszgndliinadiavesinideudazguny levinisagull

Tumseit 2.3

i % a o o ) ¢
A1919N 2.3 G]']ﬁ']\‘iﬂ’ﬁﬂiqﬂﬂqﬁﬂﬁgE‘!ﬂﬁﬂsﬁLWﬂUﬂﬂ’ﬁmﬂﬂuslﬂLLUUM@"IEJM?IﬂLﬂms?/]

x
. = |5 |E | B Z
Rl i a.a. @ | <« = > g >
N | o > > >
=|El2151 8|58 885 |s
Ll <|<|Fr|= | = |A |=Al = |&
Saaty [29] 1980 X
Hwang and Yoon [30] 1981 X
Changl31] 1996 X
Rogers and Tibben- 2001 X
Lembke [7]
Ravi et al. [32] 2005 X
Ravi and Shankar [9] 2005
Kannan et al. [14] 2009 X
Kannan et al. [33] 2009 X
Sharma et al. [16] 2011
Luthra et al. [19] 2011
Jindal and Sangwan [18] | 2011
Halim et al. [22] 2011 X
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M13199 2.3 asunisasunisussgndldimatianisiedulanuuanendninas (de)

2 2> >/
§3dy i aa. s | & 4 = E‘E = EE E‘E -

7 Dz | © SHE QO Hm & sF =
= | €| €| | RS RE AR A 2@

Barker and Zabinsky 2011 X

[10]

Diabat and Govindan 2011 | x

[34]

Ravi [35] 2011 X X

Govindan et al. [36] 2012 | x

Yacob .P [24] 2012

Abdulrahman M.D. et al 2012

[12]

Senthila et al. [37] 2012 X X

Chiou C. Y. etal. [38] 2012 X

Rahman and 2012 X

Subramanian [26]

Samantra C. et al. [39] 2012 X

Lin R. J. [40] 2013 X

Mathiyazhagan et al. 2013 | x

[23]

Zaabi et al. [21] 2013 | x

Hsua et al. [41] 2013 X

Jayant and Azhar [42] 2014 | x

Kannan et al. [43] 2014 X

Kannan et al. [11] 2014 X

Abdulrahman et al. [12] 2014

Pumpinyo and 2014 X

Nitivattananon [15]

Wu and Chang [44] 2015 X

Prakash and Barua [13] 2015 X b

Prakash et al. [45] 2015

Vahabzadeh et al. [46] 2015 X

Akkaya et al. [47] 2015 X

Tavana et al. [48] 2016 X

Zyoud et al. [49] 2016 be X

Mokrini et al. [50] 2016 X X

Lima-Junior and 2016 X

Carpinetti [51]

Jayawickrama et al. [52] 2017 X

Otay et al. [53] 2017 X X

Pandey et al. [54] 2017 X X

Ervural et al. [55] 2018 X

Rostamzadeh et al. [56] 2018 X X

Awasthi et al. [57] 2018 X X
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919197 2.4 aunsaedungldiunliuvesnmsUszgndliinaiansdadulanuy
nangndninasinuefnaudetagiuiu Wlatulunmsnumadautazuoudifei wu
N135MALA ISM Lag Fuzzy TOPSIS, n15538nAllA AHP LagTOPSIS, n13533nAilA
Fuzzy AHP wag Fuzzy TOPSIS, N35umAlA Fuzzy AHP wag Fuzzy VIKOR Dudu Lﬁlaﬁl%
viltanunsnandeunnissvounadaudaziuy Wuanuannsalunsiinseideyaneld

ToA1NA99 waUAINLNYBVRINTIATIZVToYs laglanigag19Ban1sysanIsvnaila

a

NTLUIUNTIATIEMTIAFUTULUUAGULATD (Fuzzy AHP) waginalianisuilylamiigs
gANARKUUARNLASE (Fuzzy TOPSIS) Felagtudumaianlasunuiivudmivinide

Tumsuszendlddmsunisudlatymimifedesiunmsdndulauuuaquiase Jsazvieuliiu

o

=< 1 A A a 1 4 U a d' v 1
EN@’J’]@J‘L!’]LGUE’JQQGUENLV]ﬁ‘IJﬂELUﬂqiLLm“U{jEQWWLLag“U’JEﬂﬁﬂ'ﬁ@@ﬁﬂi‘\]ﬂﬁﬂ@@ﬂ%ﬂﬂ&ﬂ

[ [
o v o Y a a

g nsumadanszuiunisiesgidednuduiudunaianivsednsainlunis

[y

Fadrdumnuddauaztislunisdndulafidendadaududou Fanainnssuiunis
Ainseidednsutul Iewaunlae Saaty [29] Fudumadailduuimeiundnmanslunis
asuenazulasniillannsataalaludslsinaliamnsassuieldlumssua Tneinng
fvuainesdulumsiansailefiazainsoesueienufumedusavesdnouildan

NSEUIUNNTIATIENVDINATANTZUIUNITHATIEITI@AUTU BTSN NATNATaEiINS

Avumdinewazlassaivesdymndenisiansanesnduunuglianudu (Hierarchy)

(% (%
v o &Y o

Fanrsadraunugidiudutduasilidiasaiviedadulaauisavewdunimsiuuas

Saa

¢ aa a =~ a ¢ ° g v a
psAUsznauvastymind laedisnisiuSeuiigulyninuuuning feazvinlinnsiansun

A v a

vsednaulad msulaynisineg AN suntulimeiinalunisdndulasasyilinadneugnees

LAZSANUNINEITU  WAkDINUBTIAUINUTENTVBLNATANTEUIUNTIATIBATIE R UTY

'
I a

Wy dwedenlunisanduls anuldaugavesnusinisdndula anuliuiueunsanis

=

sndulamdunisidonveunazyma 18 39719 Chang [31] Yimaliaddnisuuuilednse
AUARNLATE (Fuzzy set theory) unldiiiowdly Uy ueenssuIunITIATIE M AUy
A g v a ¢ = v oA A a &£
\ialinsliesgvideyalimiugndesiasiideneuindy
dmiumelianisudlelynudegauaduudunislumeiinnisdndulanuunany

a

waninausiiwaLlag Hwang uag Yoon [30] Famadianisudlulymidegaunafiazyinnis
gathilunsinsusvdaiidessinaulaviefionsanfifideduniian AndfuuuAnlunisudly
HamiBegauafiBsuan Positive Ideal Solution 1nilan) wazdeidetiosiign (Inaainuuifn
1uﬂWiLLm%ﬂﬁgMWQﬂmﬂaL%ﬂaU Negative Ideal Solution u’mﬁqm) f\]ﬁﬂﬁ?uﬁWU’meﬁﬂl’]
srueneduImssenitwIfalunsuitdynilugaund (Relative Distance Between Ideal
Solution) wdwhmsBesdduanawnnlumtdes ensindulavimadenivanzauiign

1 1 < a a a v a v a v v a d‘
wiognglsinumatinnisunlalynideauaiddiiguinisdadulanielanisdndulan
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apuaseuazdilianinsaiiezagvioufiauueuaz sULuUALAAYRITIFDI NN IRI TN
nInsndula ﬁqﬁﬂﬁﬁmﬁﬁﬁmﬂﬁﬂ"i’%miLLUUﬁGﬁ%M’%amﬂmqmLﬂ% (Fuzzy set theory) 11
Usggndldiliovilvaateunnissannmadanisuilatigmideeauniuagyinlimaouainns
Anszideyatugniomuazisiugungsty
éﬁ‘m%"umsﬁﬂwﬁé’faiuﬂ%ﬁﬂumiﬁmenLﬁaﬁmé’ﬁﬁummﬁﬁﬁm%qﬂa%’aﬁm
guassawazdaduduisnisuiluguassalunisufifnisladafinduuudounduuas
anamnssudianvseiindlve ImaLﬂummmwm'imvaﬁﬂﬂizmumﬁmezﬁ@aé’ﬂé’m%ﬂ’mwu

¥

PAULATE (Fuzzy AHP) wazmalinn1sulalynidaanuafiuuuaguiese (Fuzzy TOPSIS) 11
defulnglideiventiasnnaiingiuiu Seluduresnismeimindafoduglasseiuay
T¥38n1sveamedanssuiun e neidddutuuunauede iesnnmadeiinisadns
uugfidududiedfiansanuiedadulasnsaveaunmsunaresdusenovosymiid
wadldTEmaFouieudygmuuurinduiie Wl daazuuuthwindade fuguassaignios
TnéiAesffunumesiagamnuAnveanguiogaminiign wagvdaaniuazfunnimazuu
hwmindateduguassmnduainiumedanisudladymiioauaiuuueguedo ol
annsadentiafeduisnisudlguassaifiauaenadesiulsuiudymiiiaduldedd
Uszansnm gndfeazdimiundedie Swaveamsnisysannsmaianszuauniiass
Faddutiunuunauedouasmeiianisudludygvidsonuefuuunqued etuazegluuni

WALUN 5

2.2.2 MANANTEUIUNITAATISRTIEIAUTULUUARULATD

[
o v 1 o o

WMATANTZUIUNITIATIZIRIA s uTY Wunilalumatafndiedmiunis

Y

dnaulefifinideliussgndldiuagraunsnane [58] Tnamedanszurunsiinseidedisy
Fuitulag Saaty [29] etuusn 3endn iWmne (Goal) dnamnduiides Senin e
n15Usziu (Bvaluation criteria) Tnanisusziiuazdosfiansanlidonadestuitivuned
Smualy duitany inasiges (Sub-criteria) Wuinardssvaunasinsuszdiu deluusday
inaisduensagiiduiurennasideslivihfuild uazduanine maden (Alternative)

Felanaanmsiirsiuuluusiaztulasfasnnsosiuidmuneuniign
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i Whnune

il 2 neusinIsUsEY 1 WneusinisuseLdiy 2

udl 3 \NeUEoY 1 \NeuaEae 2 Wneusgay 1 \Nesigen 2
N———

il 4 maden 1 naden 2 nden 3

sUfl 2.4 Tassadedduturasnssuniesshideddudy
witesnidesitnuisesininannistday wu dwndenlunisindula Al
aunavesnasinisdnduls mrulinuueunienisdedulaiifuninidenvesudazynna
Foiloidesidsmsuuuiled vieauagquIATe (Fuzzy set theory) anldiiloudluigm
fanane [13]
ﬁﬂﬁ?‘umﬂﬁﬂﬂizU’mmﬁLﬂiwﬁl,%\‘ié’ﬂﬁu%mwuﬂquﬁa Fuduasesdiefivaelunis
dndulanuuvangndninasinuuaganede ioantediinveinmsldinadanszuaumsiiases
Bednsuduniu Chang [31] IinsesunuwpnlssdureumAtansEUILANTIATIZITS
é’wé’u%y’ul,mmqum%a e
1. vile@uuuanumiey (Triangular fuzzy number: TFN)
Meseiauilefuuuanumasy Iptwnldgdwiumsilieuiieuses oy
3%?1’153Lﬂi']%ﬁmﬂﬁﬂﬂiBU’JumﬁmiﬂZﬁL%QﬁWﬁU%uLLUUﬂQQJLﬂ%@ TpuAmualii M € F(R)
38N fuzzy number 91 pyy (1): R = [0, 1] Tun151 py WJu Membership Function 981

M:R - [0,1] aungigauniseail

(x-D

(m-1) x € [l,m]
Up (X)) =1 x-w) x € [m,u] (2.5)
(m-u) otherwise

0

= I Ao & [ ! & I A = 1
e 1< m<u, oy LAdiega 1w m ludinane uag w 1lud1igegn 3aAa
HeFuuvanunidsugnuans Ao, mu) B9 M \Wuau¥nues (X €R, [ <x <u} \{o

| = m = u 1390731 Non-fuzzy number
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1.0

»

0
X

| m u

sUN 2.5 Mendupnuiluvan@nvesarile@uuuaumie

WeRasundeananni1snaluveaaufiefuuuauivasy M, way M,, lagh

M, = (I, my,uy) wag My = (I, my, u,) @1315085U18laMeaNns 2.6 — 2.10 [13, 31, 59]

My +M; = (I, my,uy) + (I, my, up)
=y +1,, m; +my, uy +uy) (2.6)
forly, I, > 0; my,m, > 0;uy,u, >0
My — M, = (I, my,uq) — (b, my, uy)
= —uy, my —my, uy — 1) (2.7
forl;, I, >0; my,m, >0;u;,u, >0
My x My = (I, my, uy) X (I3, mp, uz)

= (l1ly, mym,, uyuy )

(2.8)
forl;, I, >0; my,m, >0;u,u, >0
My + M, = (I3, my,uq) / (I, my,uz)
= (l4/uz, my/my, ug/ly) (2.9)
forl;, I, >0; my,m, >0;u,uy, >0
M~ = (Iy,my, ug )™t
= (Jug, U/my, U/l ) (2.10)

for ll' lz > 0, mq,m, > O;ul,uZ >0
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2. AUDINTAUATIEN Fuzzy mlansdl

[

aa o 6 1 = = 1 ¥ dy
GD’]ﬂ’Jﬁﬂ’]iﬁﬂLﬂﬁ’]%%ﬂ’m’]ﬂﬂ’ﬁmiﬁmLVIEJU?']EJ@%@\‘I Chang [31] AUNnuanIlAnadl

M M M ,. M i=127345,..,n (2.11)

e M;l. (G =1,234,5,..,m) fo lavileduuvawdeny delauanlilunisei 2.4

a = N N o (% 3 v & 1
A13199 2.4 lauiledilaziauile@iluuaniinasy dnsulnugvaniazinugitos

. wvileduuy
Laviled AMUNUEVRITTAUANEATY 4
GREUREEREEY
9 ﬁnﬂyuwmﬁqmadwqﬁq (8,9,10)
8 dinnnTigedsdfayuinilanesnads (7,8,9)
7 dfyunian (6,7,8)
6 dAnundsdfgUINgn (5,6,7)
5 dfguun (4,5,6)
i dAgyUrunatstisdAgun (3,4,5)
3 dfgUunans (2,3,4)
A dAginnudsdrAgUIuNans (1,2,3)
i ANy (1,1,1)

v

AAUTURDUVBINITAATIZRANLUUYOS Chang [31] uag Efendigil et al. [58] wanslinsil

Yunauil 1 lwysndmsindusuuiled 4 (a;) anwnsauanslanaunisi (2.12)

1 5P i3 d1(n-1) Qd1in
a1 1 dz3 A2 (n-1) don (2.12)
i : ° : : . .
| An-11 Am-12 Gm-1)3 1 A(mn-1)n
dn1 dn2 (n3 dn(n—l) 1

Tnewmsndnsindu 4 Juamdndile@uuu n x n dwiuaeiled a; Tauandduaunisi

(13)

~ 1, i=j
i _{1, 3,5,7,9 or .. 171,371,571,771 91 Q% (2.13)
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JUABUN 2 NISLARINITAIATIZAANITANEINUNG | — th @1U1TOLARNILAGIT

m i n m
j .
Si=ZM X ZZM;i (2.14)
j=1 l=1]=1
m m m m
]
zM l_ Zlij,Zmij_Zuu
j= = = =
n m -1
. 1 1 1
EEM-él =< i -=1 1) . ]'=1 ) . ]‘=1 >
i=1j=1 Z;L_lzin uij Z;l_lzm mij Z;l_lzm lL]

Togen | feArdindeniign a1 m Aerniluldldniaauazan u Ao ingsign

Y

Membership
function

u(d)

» Fuzzy value

JUM 2.6 MIUAAIYARITENIN AMLaUERRUUANULULERIAT
JUABUN 3 N191N1AT Degree of Possibility 188 M, = (I, my, up) = My = (I, my, uy)

11150y lenal

V(My = M) =hgt(M; n M) = u(d)

1 ifm, > m,
0 ifl, = u (2.15)
p(d) = L —u

1 2

otherwise
\Gm — ) (my — )

FIA1 pd FRYNANTENINAVRIFIAYIE M, uaz M, Wnewandlilugui 2.6

[

d115UnN1591 Degree of Possibility @1%15U Convex Fuzzy Number 372U k wlansdl

V(M =M, M,,...,M,) =V[(M=M,),(M=M,),.., (M= M,)] (2.16)

=minV (M = M,), i=1,23, ..,k
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lngauyiin d'(4) = minV (S; > Sp) (2.17)
d1%3U k =1,2,3,4,5,...,n(k #1)

Tngmsmanimdnanansamldanaunisael
W' = (d'(40), d' (), .. d"(4n))". (2.18)
dlo 4, (i =1,2,3,4,5,...,n)
sumauf 4 M5 normalization vesAtutnazasasildainaunsed
W= (d(A,),d(4,), ..., d(4y) (2.19)
dlo w By non-fuzzy number
e?fwé’ﬂmﬂﬁléfmﬁmﬁﬂLLé’aﬁﬂU@mﬁ’U%L.Luummszﬁmiéfm%u% Aglvaunsalaa

1 ) a o W 2 & 2 U A Aa cs'
ﬂgLLuuq@WqﬁlLW@quULiﬁlﬂaq@IU Imammaaﬂuu%Laaﬂf\]’mmLaaﬂ‘vmmﬂ&l,uummwfj@

2.2.3 wadlamsufladynidegaunfuuunguase
a IS) a = < = a v a

watanseilulynidsgauaituupquinsellunidumaianisdnduls
wuuvangvaninadsiadiauslag Hwang wag Yoon [30]. wedanisuwilvdayviggauai
Wy laldiuegsunsuagdmsunisdnsunulan Jadentuarlndnuuaatunisuily
Taymigaapunmvgauan (Positive Ideal Solution) fign &saglnaanuuiAntunisuiltulam
9nuARLTIa (Negative Ideal Solution) an ndsainuurAAILIUlANIMANSEEENNS
durinsegnitsuiAnlumsuitaymilugauai (Relative Distance Between Ideal Solution)

Y o = o w i o - v a - - =

LaYINSSEIERUAINAmINlUmtee Wensandulamnisdeniimunaunign (13, 60).
wiitnadanisuilydgynidauaddadidednin lusesniulidaiauvesteyanield
annuandeurguase [43]. lurazi Yu [61] szyimiunquiesouazludaaududnuas
vaalgminsandulanieg dslunielianimuindeufinauasosiddimadionu ey
v4n32uIuN1TAndNle wellanisdndula dulumadanisunlelynidegauafivuy

a

AautnIeslagninanusuldlulinnuwmanganuariussansamunnnitnadanisuilatym

Y

(% '
v a

Wagauaiwuuaway talddmsunisunladagminisdndulavuunatendninasinngle
anmwindendirguiadsuazihindnnisiuanultwiueulunsdinduasnsussiiunavosy
Anaula

Tnedunauuarisnsdniunsdmivimaianudletygmidgaunfinuy

AAuLAsetY  lavinisesutedunausineg LIl [13,43,59].
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JUABUN 1 N1TAIUUALNUIINITIAASLUULUUAILUTA19Y (Linguistic variable) wagadng

wmisng dmsumadentagldsuuuuile@niunisned 2.5

A1319% 2.5 fudsnwuasiavilsdnuvaumasudmsunisiiazuuuisnsunladgm

4 . invieduuy
el fauwlsnien 4
GUHIVBIH
3 gsfian (E) (6,7,8)
£ geunn (VH) (5,6,7)
i g9 (H) (4,5,6)
3 Jrunae (M) (3,4,5)
5 oy (L) (2,3,4)
i fogunn (VL) (1,2,3)

Yupaun 2 afuuvindnisfindu lnefarsanainnausindula k 1aeg (Dy, Dy, Ds, ..., Dy)

PMANUEDN m 108 (A1, 4, Az, ..., Ap) WATUANLAI ¢ 11D (Cy, Cy, Cs, ..., Cp) FIAUITH
wanalaluaunisin 20
A dg .M

Ay [T11 T2 T1in

D X AZ T21 TZZ "'TZTL
[\ i T (2.20)

A I"m1"m2 - Tmn

44' 2 & a Y] ¢
bR 1y ADASLUUTVBINIG BN Am ImﬂWﬁﬂﬁm’]@’]uwaﬂLﬂm% Cn

YUABUN 3 INI5AIUINU Aggregate fuzzy rating @1usuLAazAILEDN

01 Nth “U?Jﬂ@@]ﬂﬁui‘ﬂﬂa Xaon = (UapnsPabn Uapy ) W8 a =1,2,3,4,5, ..., m hay
b =1,2,3,4,5,..,n naanuuliminnissiuasuuuan £,, amsuisazanden lag Xy, =

(lab' Pab, uab)

A min 1 max
we a=" Hlanhb= En=1Pan.¢ = y {Uawn} (2.21)
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JUABUN 4 1A Normalized AUNSNGN1SenaUla B

B =lp:. (2.22)
e B=[py]
Wei=1,2345.,muagj=1234,5,..,n
~ aij bij cij % \ . .
p= ( s ,—*) and ¢; = maxc;; (benefit criteria)

R B

D = a_] ﬂ ﬂ T = i .. ; :
p= (Cij , bij’azj) and a; = mina;; (cost criteria)
YUABUN 5 wAUmiIn Normalized anumsngnisanaula Tagldaunisnsi
V=I[oy] ~ i=123.,m uarj=123..,n (2.23)

A '
Yunaul 6 mArgANARTIUIN (Fuzzy Positive Ideal Solution: FPIS) uazA1gauARlgaay

(Fuzzy Negative Ideal Solution: FNIS) a1naun1sasil

A* = {vf, .., vi },where v} = {max (v;;) ifj € J; min(v;;) ifj € J'}, (2.25)
j=1,2,3,4,5 ...,n
A™ = {vi,.., vy L, wherev; = {min (v;;) ifj € J; max (v;;) ifj € J'}, (2.26)

j=12345,..,n



36

YURBUN 7 NMIMASEEENTUIMS (df and df ) seninawnAnlunisunUavnluanunad

(Relative Distance Between Ideal Solution) 31nAN FPIS kag FNIS 21n@unis@ail

. 172
df = Z(UU —vf) i=1,..,m
=1
(2.27)
. N\ 1/2
di = Z(”ij—”i?) i=1..,m
=1

[

Junauil 8 Mn1smAn Closeness coefficient (CC;) Mnumazyuasnlagldaunisnadl

d:
: T— i v A " (2.28)

ce, 2l ——
T4+ a !

Y = o a = a = o P ] ~ Yy A
VYUABDUN 9 ‘Vl’m’liﬂi‘?dl,muwmLa’ejﬂI(ﬂEJ‘WT\)"IiiL!’Iﬁ]ﬂﬂﬂ’]iLiﬁlﬂa’]ﬂUﬂ’] CCL M@Jﬂﬂ%?jﬂlﬂuaﬁmfw

Aav a4A v

2.3 unazuvnguningnungufuazIulIdenneIdes

v
a a ¥ U

dusuuni 2 nqukazuidenineitestiu liviinismuniungediiieadunig

Jnnrsldguniudidigauazladadnduvudoundu nununadalunisiinseideyanieg

[

dusunisd@nwinisuianisladafnduvudoundvlugnainnssudidnnsedndlng
FeUsgnaullmenalinnszuIuNITIATISMTIEAUTULUUARULATBRAZINATANITIALY
JyviBagnuaivuungulaIe saunednyanddeiineitewisludiuvesdadesualassaly
n1sufuRnisladaind Jaduaudszaniamlunisujianistadafnduvudoundu waslade
v aa A oa £ a va a a ¢ v Y
AuIsn1sunlvadassaniintulunisujddnisladafnduuudaundulugnainnssy
a « a
diannsetindlny

Tudiureanisfnwinguiiiieatestuiiseaniduassdrunans 1) n159anas
lgguniudilleaway 2) n1sdnnisiadafnduuudoundu lagn1sAnwingu) gl
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Tudaefanssudsll 1) n159n%ed137 (Green procurement) 2) N15uaA&ELTE7 (Green
manufacturing) 3) N133Ad9&@L1887 (Green distribution) wag 4) ladadfnduuudoundu
(Reverse logistics) @slunnfanssutuazilunisysdulunisaanansznusiudwindeudy
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a s

M15199 4.3 nannadnuazraninaiges vesladesuguassalunisuianisladannd

WuUgoundu
LnEUaINAN 98 HIVERE:
guassAsnunsiants | MB1 | winnsjsiuvesdiudmsseiugs
(MB) MB2 | 21AM3kHganaensladanngd
MB3 | vinnsuszgnaldladafinduuudeundulussdng
MB4 | mamsumsianisvessinvende (waste) uasithvsnesuduindes
MB5 | wauleuneveIuisy
gUaTIARUBIAng OBl | 1alassadinsdnuay mMIaduayuilmng sy
(OB) 082 | mansilneusuuazlinnuiBedadafinduuudoundy
OB3 | ¥1IANSTANTEUNITNGINTYARAYDIBIANT
guasIAMUNANTNS | PB1 | aUATIAIINANN WILAZEIUYRIAUA (MnD1e) Tindufus
(PB) PB2 | gUassnanyaA wesdud (Munone) finduduin
PB3 | guassrneuidssnianasndaiidusunse
guassadnungne | LB1 | vianguanedwmiundnsdasinuaengmsldny
(LB) LB2 | vansativayuiungvsnguazuleuigvesizutalunisusegnaldssuy
ladafnduwuudoundu
183 | guassrnnvedwilunismusiisiiunmsinnissnvendevesseimalng
guassesnuwelulad | TB1 | wagiudeyauarszuumaluladansaunanuladaing
(TB) 82 | vnlassadsiiugrusumeluladizianlddmiuladafnduuuioundy
TB3 | madtienavativayuiunalulag
84 | vinmudangulunsiasunvasinumelulad
guassadulaseadne | IB1 | vndesnemnuazaaniiugiu wu qunsainisdiauiv enumsugdimiy
ﬁugm (IB) NN3YUEA
B2 | ¥1R58UUN1IATINAOUNNTANSUALYRIFUM
B3 | guassaanmsiiuduvesmsinniseinuesidedilsifinnsgiu
gUaTIARIUNITNY FB1 | 9Uas3A N0 inAUNITRY
(FB) FB2 | aUas5mannn1sadyugamanauwnution
FB3 | guassannaldaeslumaiiunusauasdnfuadnsarivliugn
FB4 | guassrnndunuussaiaeiiduinsiuaniwadon
FB5 | guassaannduulunisidaeinveadedunsiy
guassasinumsidm | 1SB1 | anan1suszanunulasnsinusuiuseningiuinisladafind
LAz TaEduaYU (3PL Providers)
(1SB) 1582 | amsarduayuangiifetodulygunu
1583 | aanslrimnudfnuesdinuuazyusululssifiusdaindon
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4.3.1 mylnnzideyavesifervngiiiatesiugnamnssudidnnseiindlne
Tneldadianszurumsdieneidsdidudunuuaguiaie
4.3.1.1 wamsfuamdthwidnilededuguassavasnariungn
dmfunisdruananimindadeduguassavesnasindniu 16l4nns
LU%EJ‘ULﬁwmﬁmﬁﬂmmﬁﬁmimﬁj (Pairwise Comparison) @an1susziiusazuuniiingn
ingiranvauunIngn1sindulanuunguinsovesdaduaiuglassadmsusiegiansiv
pzuunAL@A NG dsmgaud 1ty aunsomldannsldaunisi 2.12) fawanis

UszliuAmzwuutinuaanuainantawandlilunisiei 4.4

a a ¢ v a A ¢ o o v v o
A9 4.4 Lﬂﬂiﬂ%ﬂqﬁmﬂalﬂﬁ]LLUU@@NLQﬁ@T@QLﬂm%V@ﬂ {]ﬁ]%muqﬂaiiﬂ%m@mmmﬁy

AUl 1
MB OB PB LB | TB | IB FB ISB

MB (1,1,1) (0.14, 0.17, 0.20) (4,5,6) (3,4,5) (0.13,0.14,0.17)
OB (5,6,7) (1,1,1) (0.14, 0.17,0.20) | ... (4,5,6) (0.14, 0.17, 0.20)
PB (0.17,0.20,0.25) (5,6,7) (E1%1 1) (5,6,7) (0.14, 0.17, 0.20)
LB
TB
1B
FB (0.20,0.25,0.33) | (0.17,0.20,0.25) (0.14,0.17,0.20) (1,1,1) (0.13,0.14,0.17)
ISB (6,7,8) (5,6,7) (5,6,7) (6,7,8) (1,1,1)

A135197 4.5 MssmanIndnisdedulauvunguasevaunamivan Jadenuguasiaves
HLTEIYYAUN 1-20

MB OB PB LB | TB | IB FB ISB
MB (1,1,1) (0.10,1.80, 9) (0.11,2.08,7) o | e | | (013,271,9) |(0.10,1.25,9)
OB (0.11,2.65,10) (1,1,1) (0.13,2.04,8) oo | e | | (0.13,2.27,8) {(0.13,2.31,10)
PB (0.14,2.159) | (0.13,2.28,8) (1,1,1) v | e || (013,244,7) ](0.13,2.19,8)
LB
TB
1B
FB (0.11,1.67,8) | (0.13,2.37,8) (0.14,1.92,8) (1,1,1) (0.10,1.69,9)
ISB (0.11,3.23,10) | (0.10,2.13,8) (0.13,2.35,8) oo | e | ] (0.11,3.03,10) (1,1,1)
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dwsunsned 4.5 Junsyuazsuulsediuanihwinvesnaeingn dmiulade
AuguassavesnsuuRnisladafinduuudounduangidetvih 1-20 nudilaainnis

UAUUUTZEIUA TN N LN A NAILNTaNIAINSUSEI UL AN ANN1ST (2.21)

A15197 4.6 NsdaAsIERAedveunugvian (fuzzy synthetic extent)

MB | = | (1.77,15.87,60) | | (1/492, 1/133.89, 1/14.54) | = | (0.004, 0.1185, 4.126)
OB | = | (1.82,16.99,61) |x |(1/492,1/133.89,1/14.54)| = | (0.004, 0.1269, 4.195)
PB = (1.87, 16.96, 59) | X (17492, 1/ 133.89, 1/ 14.54) | = (0.004, 0.1267, 4.057)
LB | = | (1.86,14.73,64) | x| (1/492,1/13389,1/1454)| = | (0.004, 0.1100, 4.401)
TB | = | (1.82,19.58,68) |x |(1/492,1/133.89,1/1454)| = | (0.004, 0.1462, 4.676)
B | = | (1.81,13.77,57) |x|(1/492,1/133.89,1/14.54)| = | (0.004, 0.1028, 3.920)
FB | = | (1.82,15.42,60) |x|(1/492,1/133.89,1/14.54)| = | (0.004, 0.1152, 4.126)
ISB | = | (1.77,2058,63) |x |(1/492,1/133.89,1/14.54)| = | (0.004, 0.1537, 4.332)

A13147l 4.7 @1 degree of possibility VesNaTINEN

MB OB PB LB B IB FB ISB
MB g 0.99798 | 0.998 1 0.9933 1 1 0.9915
OB 1 - 1 1 0.9954 1 1 0.9936
PB 1 0.99996 - 1 0.9952 1 1 0.9934
LB 0.998 0.9962 | 0.9962 = 0.9918 1 0.9988 0.9902
TB 1 1 1 1 5 1 1 0.9984
IB 0.996 0.9939 | 0.9939 | 0.9982 | 0.9890 - 0.9969 0.9872
FB 0.999 0.9972 | 0.9972 . 0.9925 1 7 0.9908

ISB 1 1 1 1 1 i, 1 -

dudunsmamsdaasisiailaduemdninast v 8 ndninaeivdniu wana
MsAs1eilunsad 4.6 Tngldaunisfl (2.14) warn1siuiue degree of possibility v
uazndnnae viensmAn (V-value) sunansBlumseit 4.7 Tneldaunsd (2.15) waeld
aunsii (2.16) lunsmen degree of possibility fiflatiesiian lnsseazideslunisdiua
&3i d'(MB) = minV(S, = S;) = min(0.9980,0.9980,1,0.9933,1,1,0.9915) = 0.9915

[

TgnszuaunsAuLUUREAuAUINMTInanauY vz lanan1sAuAl

d'(0OB) = 0.9936,d'(PB) = 0.9934,d'(LB) = 0.9902,d'(TB) = 0.9984,
d'(IB) = 0.9872, d'(FB) = 0.9908,d’'(ISB) = 1
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(%
a

AUSUNSIANAS UL TNV NN A2 lPNaNITATWINAIT
W' = (0.9915,0.9936,0.9934,0.9902,0.9984,0.9872,0.9908, 1)T

#usuUn1511AT normalization AzkuLUIMIndmMSUNUSEN Az laNanITATLIMAIT

W = (0.1248,0.1251,0.1250,0.1246,0.1257,0.1243,0.1247,0.1259)

A15199 4.8 HaasuArumtnuazduduinanranvesladesuglasiaveanisuianig

ladafndwuudounau

LAQUTINEN At U
MB 0.1248 5,
OB 0.1251 3
PB 0.1250 a4
LB 0.1246 7
B 0.1257 2
IB 0.1243 8
FB 0.1247 6
ISB 0.1259 1

=

INAISNA 4.8 E1SUNISITNATANTZUIUNITIATIZATIA 1P UTULUUARLLAS D

q

a s

diamaininuazduiuanudidguestiadeiuguassalunisufsinisladafinduuy
Houndurasgranvnssulne wuikansUssdusdminvestiadesugUassausaziuiiy
fiswaziBondsd Jadedu MB fathuiinwiniy 0.1248 Yadedu OB dadminviaty
0.1251 Yadedu PB fetmiinuindy 0.1250 Jadedu LB famiwmdnuindu 0.1246 Tade
¢au T8 S iy 0.1257 Hadediu 1B emhwinuhiu 0.1243 Jaded FB
fianimidniiiu 0.1247 uar Jadednu IS8 damintnwindu 0.1259
FoRasandsdusuamnuddyuestiadesuglassalagldnisieudisuadnin
yosiladonudn Sufuil 1 Aetladediiu ISB sesaunde Jadusu T8 Uadedu OB Uadudu
PB tadesnu MB Jadusu FB Yadedu LB wazdusuanviesusud 8 leuatadusu 18

AUAIAU
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4.3.1.2 wanrsaruanadmiinUadediuauassavasinudigas laaldinaiia

4.3.1.2.1 wansAnnnaminladeinadiges auassaaun1sinnis (MB)

M1319% 4.9 AzkuuUsTliuA ety auassAaIun1sann1s (MB1-MB5)

MB1 MB2 MB3 MB4 MB5
MB1 (1,1,1) (0.13,4.52,10) | (0.11,4.94,10) | (0.13,5.11,10) | (0.11,4.02,10)
MB2 (0.10,0.96,8) (1,1,1) (0.13,3.67,10) | (0.11,3.21,10) | (0.11,1.78,10)
MB3 (0.10,1.45,9) (0.10,0.95,8) (1,1,1) (0.10,2.16,9) (0.10,0.88,7)
MB4 (0.10,0.97,8) (0.10,1.62,9) (0.11,2.43,10) (1,1,1) (0.10,1.02,7)
MB5 (0.10,0.97,9) (0.10,2.98,9) (0.14,4.68,10) | (0.14,4.16,10) (1,1,1)

M19197 4.10 Nsduneiafiegvetnaeiges auasIARILNITIANTS (MB1-MB5)

MB1

(1.47,19.59,41.00) | X

(1/188.00, 1/57.48 , 1/7.22) | =

(0.008, 0.341, 5.682)

MB2

(1.45, 10.62, 39.00) | X

(1/188.00, 1/57.48 , 1/7.22) | =

(0.008, 0.185, 5.404)

MB3

(1.40, 6.44, 34.00) | X

(1/188.00, 1/57.48 , 1/7.22) | =

(0.007, 0.112, 4.712)

MB4

(1.41,7.05, 35.00) | X

(1/188.00, 1/57.48 , 1/7.22) | =

(0.008, 0.123, 4.850)

MB5

(1.49, 13.78, 39.00) | X

(1/188.00, 1/57.48 ,1/7.22) | =

(0.008, 0.240, 5.404)

A9199 4.11 ¢ degree of possibility vaanaTiges guassArmuN15ann1s (MB1-MB5)

MB1 MB2 | MB3 MB4 MB5
MB1 o 1 1
MB2 0.972 1 0.990
MB3 0.954 0.985 - 0.998 0.974
MB4 0.957 0.987 1 0.976
MB5 0.982 1 -

dmsunsmAnsdsaTsiAleduenaeiges guasinnun1InnTg (MB1-MB5)

U WAAINANTSIATIZRLUANS199 4.10 Taelaaunns (2.14) wagn1sAulIAT degree of

possibility UadfazndnLAMg “on1911A1 (V-value) dunanslilunis1en 4.11 Taeld

Aun157 (2.15) wazldaunisi (2.16) Tun15m1A1 degree of possibility

'
aa )

niA1desiign Loy

s1wazdunlun1sAuIasl d'(MB1) = minV(S; = S,) = min(1,1,1,1) = 1
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T¥nszurunisdnanuuiiesuiuinasidesdus vesguassaiun1sinnig (MB2-MBS)
aldnansinansiel

d'(MB2) = 0.972,d'(MB3) = 0.954,d’(MB4) = 0.957,d'(MB5) = 0.982
dwunmsmeazuuuivnvesnasidesayldnamseuiad

W' =(1,0.972,0.954,0.957,0.982)T

#1115UN159MA7 normalization ALkUUEINTNEMSUNLIIE 8L IPNANISAIUIURAT]

W = (0.2056,0.1998,0.1961,0.1967,0.2018)

LY

M1319% 4.12 waaguAdmtinuasdusunuaiges guassAnIun1sInn1g (MB1-MB5)

LAUIAAN At U
MB1 0.2056 1
MB2 0.1998 ‘]
MB3 0.1961 5
MB4 0.1967 4
MB5 0.2018 2

1NN 4.12 FnsunsldmellanTeuIunITIATIERTIARUTULUUARULATE

[y ]

demeniminuarsusuanudidguestiadeinmsises guassednunsinns (MB1-MB5)
thi anansaesurgldasd Jadesu MBI ety 0.2056 Jadesu MB2 favhwin
Wiy 0.1998 Jadedau MB3 firudnuwingu 0.1961 Jadadau MB4 animdnwindu
0.1967 waziladosu MB5 fldnmtinwindu 0.2018
\lofiansanisdusiuanudfyuesguassadiunisdnnis (MB1-MBS) agldnng
WisuiteuAmtinesdadenudn susudi 1 Aedadbsiu MB1 sesaunAedasedu MBS

Ja38a1u MB2 Uadeaiu MB4 kazidadeniu MB3 ANuansu

4.3.1.2.2 nanmseuineniviintadeinaeides guassasuesans (OB)

M19197 4.13 AzluuUszlivAnhvtdnveanadigey auassanuesing (OB1-0OB3)

OB1 0B2 0OB3
OB1 (1,1,1) (0.13,3.16,10) | (0.13,2.71,10)
OB2 | (0.10,1.27,8) (1,1,1) (0.11,2.47,10)
OB3 | (0.10,1.24,8) | (0.10,1.96,9) (1,1,1)




M19197 4.14 Nsdunseiafiedvetnaeiges guasIARILeIANs (OB1-0B3)

OB1 | = | (1.25,6.86,21.00) | X | (1/58.00, 1/15.80, 1/3.66) | = | (0.02, 0.43, 5.74)
OB2 | = | (1.21,4.74, 19.00) | X (1/58.00, 1/15.80, 1/3.66) = | (0.02, 0.30, 5.19)
OB3 | = | (1.20,4.20,18.00) | x | (1/58.00, 1/15.80, 1/3.66) | = | (0.02, 0.27, 4.92)

5197 4.15 A degree of possibility Yeunnusites gUassARUBIANg (OB1-OB3)

OB1 OB2 | OB3
OB1 2 1 1
OB2 0.975 - )
0OB3 0.967 0.993 -

dmsumsmansduaTzafiedvennaeiges guassai un15dnAn1g (OB1-OB3)
U WaAINanN15AT18RluAN5199 4.14 Tagladunasy (2.14) Lagn1sAUIAT degree of

possibility vosusiagnaninuan #sen1311A1 (V-value) duuanslilunisnsn 4.15 lneld

A
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aunnsil (2.15) warldfaunisf (2.16) lun1smiean degree of possibility wmmﬁaaﬁqm 1ng

s1gazdunlun1sAuIAIl d'(0B1) = minV(S; = S;) = min(1,1) =1

TENIEUIUNITAUINUUULABIAUAULN NI 08 DU V039UdaIIANIUNITIANIS

(OB2-OB3) a¥ldnaniseuInisadl

d'(0B2) = 0.975,d'(0B3) = 0.967

[

AUSUNISTANPLL UL TNYD N9 88 LANANNTANUIIAIT

W' = (1,0.975,0.967)7

#uSUN1511AT normalization AZLULLNIMUNEMSUN NS D8 lNANISATUIIFIT

W = (0.3400,0.3314,0.3286)

M13199 4.16 HaasUAnIvTnuarsudUNgidos auasIAR1uN15IANTT (OB1-OB3)

LAUIAAN At Uy
OB1 0.3400 1
0OB2 0.3314 2
OB3 0.3286 3

1NAN5NAN 4.16 dmSun1sldinaianseuIuNITIATIEMAIERUTULUUARULATD

oA minuardusuaudAyvesladuinueiges guassan1un1sianis (OB1-OB3)
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P @unsnesunelaead Jadesiu OB1 fanuudnmindu 0.3400 Uadeuaiu OB2 fA1uinin
WU 0.3314 kazdademiu OB3 fAnunvdnmnnu 0.3286
HoNATUNNBUAUAIINA1AYVoIUaTIANIUNITIANIT (OB1-0B3) laeldnis

WIHUEUAUINUNUBIUIFENUIT dUAUN 1 AUaden 1y OBl Sedasunfataduniu OB2

wartaduanu OB3 mua1nu

4.3.1.2.3 nanmseuinanivindadeinadides auassamundnsioe (PB)

M1319% 4.17 azluulssliuandmtnveanusides auassaaunanse (PB1-PB3)

PB1 PB2 PB3
PB1 (1,1,1) (0.11,3.11, 10) | (0.10, 1.64, 7)
PB2 | (0.10, 2.05, 9) (1,1,1) (0.10, 1.61, 8)
PB3 | (0.14, 3.20, 10) (0.13, 3, 10) (1,1,1)

M1519% 4.18 NMsduATEvielesdvesnuigey guassAMuNansia (PB1-PB3)

PB1 = | (1.21, 5.75, 18.00) | x| (1/57.00, 1/17.61, 1/3.68) | = | (0.02, 0.33, 4.89)
PB2 | = (1.20, 4.66, 18.00) | x| (1/57.00, 1/17.61, 1/3.68) | = | (0.02, 0.26, 4.89)
PB3 | = (1.27, 7.20, 21.00) | x| (1/57.00, 1/17.61, 1/3.68) | = | (0.02,0.41, 5.71)

157971 4.19 A1 degree of possibility TeunuTEY guassAMUNEns (PB1-PB3)

PB1 PB2 PB3
PB1 = 1 0.983
PB2 0.987 - 0.971
PB3 1 1 :

dmfunmsmarnsduasziafleduennasides guassasundndusi (PB1-PB3)
tu wansnanisinsizdluasned 4.18 Tngldauntsit (2.14) uaznisAuann degree of
possibility vesuAazndnLnmel wen1swaan (V-value) usanslilunisied 4.19 Tneld
aun13 (2.15) uagldaun1sn (2.16) lun1smen degree of possibility AfiA1tfosfign lne

s1vazdunlun1sauasl d'(PB1) = minV(S; = ;) = min( 1,0.983) = 0.983
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(3

lnszuiunsATUIMNLUUIREINUAUINAI Eo8BUY VBIUaATIARTUNAN A9

(PB2-PB3) azl@nan1sAuIusll

d'(PB2) = 0.971,d'(PB3) = 1

¥
=]

AUSUNISTANPELULENNTNYB N U9 a8 ANANITANUIAIT
W' = (0.983,0.971,1)7

#115UN1511AT normalization AgkULUTNdmMSUNUTEasazlaNanIsAUIARAL

W = (0.3328,0.3287,0.3385)

M13199 4.20 waasuAmtnuazduduinaites guassARUNEns et (PB1-PB3)

WAUIAAN ANt Uy
PB1 0.3328 2
PB2 0.3287 3
PB3 0.3385 1

(%
o v W

31N915°99 4.20 EnFuNSIEmMANANTZUIUNITIATIEMTIA A UTULUUARULATE

WemanhninuazduiuaNaAyvesladainnites auassAnuNansiuel (PB1-PB3) 1

anuisnesurelanat Jadeaiu PB1 fa1uintdnyinnu 0.3328 Uad8aiu PB2 fA1uiuin

v

Winfiu 0.3287 wagtladeenu PB3 dAdwitnwiiiu 0.3385
WeansanfsdusuaudrAnvesguassaaunandua (PB1-PB3) laeldnns

W38 UguAIUIMINY09Ua8nU3N duAUN 1 AeUad8n U PR3 sasasuifatadeniu PB1

wartaee1U PB2 mudnsu

4.3.1.2.4 wan1siwneumindadeinagides guassaiiungvung (LB)

M19197 4.21 AzlunlsslivAimvtnvednadigey auassaaunguie (LB1-LB3)

LB1 LB2 LB3
LB1 (1,1,1) (0.10, 1.56, 10) | (0.10, 0.94, 9)
LB2 | (0.10, 3.12, 10) (1,1,1) (0.13, 2.57, 10)
LB3 | (0.11,4.32,10) | (0.10, 2.26, 8) (1,1,1)




M19197 4.22 NsdanTeiafiedvesnaeiges auassaiungvung (LB1-LB3)

LB1 = | (1.20, 3.50, 20.00) | x| (1/60.00, 1/17.77, 1/3.64) | =] (0.02, 0.20, 5.50)
LB2 = | (1.23, 6.69, 21.00) | x| (1/60.00, 1/17.77, 1/3.64) | =] (0.02, 0.38, 5.78)
LB3 = | (1.21, 7.58, 19.00) | x| (1/60.00, 1/17.77, 1/3.64) | =] (0.02, 0.43, 5.23)

A5197 4.23 degree of possibility ¥aunueiges guassARUNgmae (LB1-LB3)

LB1 LB2 LB3
LB1 - 0.968 | 0.960
LB2 1 - 0.991
LB3 1 1 -
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dwsunisniAnnsdaasisirfledvesnudiges guasIAdungnaneg (LB1-LB3)

HULAAINANITAATIERIUAIT19N 4.22 Ineldaun1sil (2.14) wazn1sAIUlAT degree of

possibility ¥8stsazuaninuel wien15n1a1 (V-value) dutanslilunis1ei 4.23 lagld

aunisil (2.15) warldaunisil (2.16) lun1smiAn degree of possibility ﬁﬁﬂ'wﬁaaﬁq@ e

a o (5 1:94/
S1wazidunlun1sAWIAl

d’'(LB1) = minV(S; = S;) = min( 0.968,0.960) = 0.960

TENTEUIUNMTATUIULUUIREITUAU LN NI Go8DUY VoIUaTIARIUNY MUY

(LB2-LB3) 2¢lananisAulmail

d'(LB2) = 0.991,d'(LB3) = 1

[y

AuSuNIsTIAIAEL UL TNYa N Mg Epa e ANANISANUIIAIT

W' = (0.960,0.991,1)7

#usUN1511AT normalization AZLUULNMENEMSUN NS B8 IPNANISATUI ST

W = (0.3252,0.3359,0.3389)

M19197 4.24 waasuAvinuazdudunaiges auassaaungmiieg (LB1-LB3)

LaUsian At BUAY
LB1 0.3252 3
LB2 0.3359 2
LB3 0.3389 1
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31N915199 4.24 EnFuNsIEmANANTEUIUNITIATIEMTITRUTULUUARULATE

oA mtnLazdusuauddgvesladeinueides auassanungvuny (LB1-LB3) tu

1%
a0 o

anunsaasurelaaad Jaduaiu LB1 da1unndnwindu 0.3252 Jasuaiu LB2 deA1uiniin

4

o Y 1

WU 0.3359 wardadenu LB3 denunvinivinnu 0.3389

[

Weana1sudedusualudfgyvesguassaniunguuny (LB1-LB3) laeldnas

v q

=Y

W3 UgUAIUIMLNYIUaaNnUI dUAUN 1 ABUdeA U LB3 599898178 Uadeunny LB2

wartadem1u LB1 anuaiau

4.3.1.2.5 nansannaaniminladeinaeiges guassasumalulag (T8)

M19197 4.25 AzluulsslivAnhvtinveanadigey auassanumnalulad (TB1-TB4)

TB1 TB2 TB3 TB4
TB1 (1,1, (0.10, 2.85, 9) (0.10, 3.29, 9) (0.14, 3.43, 10)
TB2 | (0.11, 2.26, 10) (1,1,1) (0.13,3.72,10) | (0.17, 3.44, 10)
TB3 | (0.11, 1.57, 10) (0.10, 1, 8) (1,1,1) (0.25, 3.18, 10)
TB4 (0.10, 1.19, 7) (0.10, 0.76, 6) (0.10, 0.83, 4) (1,1,1)

M13197 4.26 N1sduATIiAfiedvetnaeides auassainuwmalulag (TB1-TB4)

TB1 | = | (1.34,10.57,29.00) | x| (1/107.00, 1/31.52, 1/5.51) | =] (0.01, 0.34, 5.27)
TB2 | =|(1.40,10.41,31.00) | x| (1/107.00, 1/31.52, 1/5.51) | =| (0.01, 0.33, 5.63)
TB3 | = | (1.46, 6.76, 29.00) x| (1/107.00, 1/31.52, 1/5.51) | =1 (0.01, 0.21, 5.27)
TB4 | = | (1.30, 3.78, 18.00) x| (1/107.00, 1/31.52, 1/5.51) | =1 (0.01, 0.12, 3.27)

A9 4.27 f degree of possibility Yaanasiges guasiasuinelulad (TB1-TBA)

TB1 TB2 TB3 TB4

TB1 - 1 1 1
TB2 0.999 - 1 1
TB3 0.977 0.978 - 1

TB4 0.938 0.939 | 0972 -
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dmFumsmensdunseiaiiedveanmeiges guassasmumealulad (TB1-TB4)
Tu uanswansitasizilumsnedt 4.26 Tngldaunisit (2.14) warn1sAuaInAn degree of
possibility T8 uazndnLnaet w3on13m1A7 (V-value) Hunanslilunisieit 4.27 Tagld
aun1sd (2.15) wagldaunisd (2.16) Tun1smen degree of possibility ﬁﬁmﬁaaﬁqm g
swasdealunsiuansal
d'(TB1) = minV(§; = S;) =min(1,1,1) =1
Tdnszuaumsmunnuuifsafuiuinueidesdug vesguassasumalulad

(TB2-TBA) azldnanisAuiauiell

d'(TB2) = 0.999,d'(TB3) = 0.977,d'(TB4) = 0.938
dmumsmanazuuuiminvenasiesazldranisAuiel

W' = (1,0.999,0.977,0.938)7

dmSunsman normalization pzuuuhmindmsunaeigosasldnanseauel

W = (0.2555,0.2552, 0.2497, 0.2396)

v v

M19197 4.28 HaasuAminuazsusunaigesaUassanumalulad (TB1-TB4)

LAUTIAAN At U
TB1 0.2555 1
TB2 0.2552 2
TB3 0.2497 3
TB4 0.2396 4

31NA15197 4.28 dnsun1sldinAianszuIuNITIATILMBITIAUTULUUARULATD

v v ]

oA ulinwagdusuaudfnyastaduinusides guassanunalulad (TB1-TB4) 1uu

anunsaasurelanall Jadesiu TB1 dAtuiuuniyindu 0.2555 Ua3gniu TB2 fa1uiuin

(%
1 o Y -

WU 0.2552 Uadeanu TB3 JA1untninnu 0.2497 wartadesiu TB4 da1unvuiniviniu

0.2396

[

WaasandsdusuaudrAyvesaassaniumalulad (TB1-T84) laeldnas

WSsulguaumnuestadenudn susui 1 Aetadeniu TB1 50989119 Uadumu TB2

J938A1u TB3 waridady TBA muainu
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4.3.1.2.6 namseunAvtintadeinaeides guassasulassaiiaiugiu (8)

M1319% 4.29 AviuuUssiuAdmtnvenuages auassanulasaseiiugIu (1B1-183)

B1 IB2 IB3
IB1 (1,1, (0.11, 1.50, 10) (0.10, 0.89, 8)
B2 (0.10, 3.36, 9) (1,1,1) (0.10, 2.35, 10)
IB3 (0.13,4.17,10) | (0.10, 3.07, 10) (1,1,1)

M1319% 4.30 NMIdaunTzviailsdvesnueiges auassanulaTaas gy (1B1-183)

IB1 | =(1.21,3.39,19.00) | x| (1/60.00, 1/18.33, 1/3.64) | =| (0.02, 0.18, 5.23)
IB2 | = |(1.20,6.71,20.00) | x| (1/60.00,1/18.33, 1/3.64) | =] (0.02, 0.37, 5.50)
IB3 | = [(1.23,823,21.00) | x| (1/60.00,1/18.33,1/3.64) | =] (0.02, 0.45, 5.78)

151971 4.31 1 degree of possibility TenuTiEee guassAmulATIasaugIu (B1-183)

IB1 B2 IB3
IB1 - 0.966 | 0.952
B2 1 - 0.985
IB3 1 1 -

dmfuniameainisdauasigidfledvoinusidos guassadiulassaiiafiugiu
(IB1-1B3) T uanwan153asneilumsnedt 4.30 Tagldaunisit (2.18) waznisAuanen
degree of possibility Yesusaznannaet w15 (V-value) Sunandliluansned 4.31
Tngldaunsfi (2.15) wagldaunisi (2.16) lunismien degree of possibility ﬁﬁﬁ’]ﬁaﬂﬁqm
TneseazBealumsmuindeil
d'(IB1) = minV(S; = S;) = min( 0.966,0.952) = 0.952
Tnsvuiumssunuuuifeatuiuinasidesdu vesguassadulassaiisiiugu

(IB2-1B3) 2glanan1sAuIaeail

d'(IB2) = 0.985,d'(IB3) = 1

1Y

AuSUNMsIIANAL LU MTNY NN BEE leNAN1SAWIAAT

W' = (0.952,0.985,1)T

[

#mSUn1511AT normalization AzLLULNIMINEMSUN USR8 lPNANISATUISIT

W = (0.3241,0.3354,0.3405)



M13199 4.32 waasuAnivtnuasuduinagides guassanungvung (IB1-183)

LAUIAAN At Uy
IB1 0.3241 3
IB2 0.3354 2
IB3 0.3405 1
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31NA15199 4.32 EnFuNstEmANANTEUIUNITIATIEMTIARUTULUUARULATE

WenAlntnuazduduaudrAyvesdadeinaeigey guassanulasaasianugIu

(IB1-1B3) T4 @unsaasunelasal Jaduanu 1B1 fandndnmndu 0.3241 Jaduanu 1B2 den

PIATAVINNU 0.3354 kagtadeniy IB3 danunvinmnnu 0.3405

WenasandauduaudIfyvesguaTaculasiasaiiugiu (B1-I83) lngldnis

W3suguaumdnuestadenudn susun 1 AevUaden1u 1B3 589891178 Jadunu IB2

waztadeeu IB1 auainu

4.3.1.2.7 wamsennaanvintadeinaeides guassanunsity (FB)

M19197 4.33 pziuuUssilivAnhvinvandgey guassanun1stu (FB1-FB5)

FB1 FB2 FB3 FB4 FB5
FB1 (1,1, (0.11, 1.62, 9) (0.11, 1.59,9) | (0.11, 1.97,9) | (0.10, 1.62, 9)
FB2 | (0.11, 3.50, 9) (1,1,1) (0.14,2.89,9) | (0.13,3.59,9) | (0.10, 2.06, 9)
FB3 | (0.11,3.37,9) (0.11, 1.85,7) (1,1,1) (0.11,3.26,9) | (0.11,1.19, 6)
FB4 | (0.11,3.31,9) (0.11, 1.82, 8) (0.11, 1.19,9) (1,1,1) (0.11, 0.95, 9)
FB5 | (0.11,3.95,10) | (0.11,3.28, 10) | (0.17,3.04,9) | (0.11, 3.78, 9) (1,1,1)

M19197 4.34 N1sdansienefisdvesnaeides auassaunisRuy (FB1-FB5)

FB1 (1.43,7.79, 37.00) x | (1/181.00, 1/54.83, 1/7.30) | =1 (0.01, 0.14, 5.07)
FB2 (1.48, 13.04, 37.00) | x | (1/181.00, 1/54.83, 1/7.30) | =] (0.01, 0.24, 5.07)
FB3 (1.44, 10.68, 32.00) | x | (1/181.00, 1/54.83, 1/7.30) | =] (0.01, 0.19, 4.38)
FB4 (1.44, 8.27, 36.00) x| (1/181.00, 1/54.83, 1/7.30) | =1 (0.01, 0.15, 4.93)
FB5 (1.50, 15.04, 39.00) | x| (1/181.00, 1/54.83, 1/7.30) | =1 (0.01, 0.27, 5.34)
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A519T 4.35 A1 degree of possibility ¥aunueiges guassARUNITRY (FB1-FBS)

FB1 FB2 FB3 FB4 FB5
FB1 - 0.981 | 0.990 | 0.998 | 0.975
FB2 1 - 1 1 0.993
FB3 1 0.990 - 1 0.982
FB4 1 0.983 | 0.991 - 0.976
FB5 1 1 1 1 -

dmsunmameinisduaseiailedueanusides guassadiunisitu (FB1-FBS)
wanenan1sins1zilunsieil 4.3a Tneldaunisi (2.14) wazn1sAIuIAT degree of
possibility vasusasndninmel nsen13man (Vvalue) dunansbilunisied 4.35 Ingld
aun1s? (2.15) waeldaunisd (2.16) lun1smean degree of possibility ﬁﬁmﬁaﬂﬁq@ 1ng
uazdunlunsA I
d'(FB1) = minV(S; = S;) = min( 0.981,0.990,0.998,0.975) = 0.975
T¥nszvrunsdumasuuidenfuiuinusigesdu guassafun1gdu (FB2-FBS)
alenansAunaiell
d'(FB2) = 0.993,d' (FB3) = 0.982,d'(FB4) = 0.976,d' (FB5) = 1

1Y

AUSUNSTAIP L ULENNTNYD N U9 E a8 lANANITANULIIAIT

W' = (0.975,0.993,0.982,0.976,1)T

[

#115UN1511A7 normalization AzkUUEIRTNAMSULNUIIEpEaslPNaNTISAIUIAIRAT

W = (0.1979,0.2016,0.1994,0.1981, 0.2030)

M13199 4.36 HaasUAnimtnuarduAuINites gUassAnuN1IRY (FB1-FB5)

MILIED sl UAU
FB1 0.1979 5
FB2 0.2016 2
FB3 0.1994 3
FB4 0.1981 4
FB5 0.2030 1
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(%
o w

31NA15199 4.36 EnTUNMSIEMALANTEUIUNITIATIEMTITRUTULUUARULATE
Wemamtnuazduduauddyvesdadeinadiges guassanIun1sRy (FB1-FB2)tu

anunsaasurelasad Jaduaiu FB1 fanunvdnyinnu 0.1979 Jadesiu FB2 TA1uiuiin

(%
1 o Y

Wiy 0.2016 Jadednu FB3 SAnimdnmiafu 0.1994 Jadudnu FR4 fiddminuirfy

0.1981 uaz Jadedy FB5 fiavhuinwiniu 0.2030
dlefiansanfeduduaudidyvesguassadiunisiiu (FB1-F85) Tagldnis

Wisuileuamdnuestadonuin Susuil 1 Aetladusu FB5 sesasnie Jadudu FB2

Ja38m1u FB3 U3y FBA waziade FB1 muainu

4.3.1.2.8 nan1sAruinAmdndaduinadiges auassaniunisidiusiunas
nsaduayu (ISB)
M13199 4.37 azuuudssiliuA1uintneednudgey auassan un1sidIusInae

nsatduayu (ISB1- 1SB3)

ISB1 ISB2 ISB3
ISB1 (1,1, (0.13,2.01,9) (0.11, 1.12, 6)
ISB2 | (0.11, 2.69, 8) (1,1,1) (0.11, 1.76, 8)
ISB3 | (0.17,3.59,9) (0.13,3.13, 9) (1,1,1)

o o & 1 =~ ir 4 14 a1 |
19199 4.38 N1TdLATIERATNYTURILNUNY DY Q‘Uﬁiiﬂﬂ?ﬂﬂ?iﬂﬂ'ﬂﬂﬁ?iﬂuﬁg

nsatuayu (ISB1- 1SB3)

ISB1 | =| (1.24,4.13,16.00) | x| (1/52.00, 1/17.30, 1/3.75) = (0.02, 0.24, 4.27)
ISB2 | =| (1.22,5.46,17.00) | x| (1/52.00, 1/17.30, 1/3.75) = (0.02, 0.32, 4.53)
ISB3 | =| (1.29,7.71,19.00) | x| (1/52.00, 1/17.30, 1/3.75) = (0.02, 0.45, 5.07)

M15197 4.39 A1 degree of possibility ¥oILnUNE0 guaTIARIUNTITHAIUTINLAEY

nsatiuayy (ISB1- 1SB3)

ISB1 ISB2 ISB3
ISB1 - 0.982 | 0.953
ISB2 1 - 0.972

ISB3 1 1 -
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dmdunsmamsdaaseidilsdvenasides guassadiunisildmsauuas
nsatfuayy (SB) Hu wansmanisiiaselunsedl 4.38 Tagldauntsil (2.14) uagnis
fumA degree of possibility TasuAazndnnne Wion1sman (Vvalue) tuuandlily
an57971 4.39 Tneldfaunisd (2.15) wagldaunisit (2.16) Tun1sman degree of possibility 7i

Y A

fintiontian TnesieaziBalunismumdsd

d'(ISB1) = minV(S; = S;) = min( 0.982,0.953) = 0.953
T¥nsguiunmsfunuuReaiufuinusigesdu vesguassasnunsidiusuas

msaifuay (1SB2- 15B3)azldkantsduanstsil

d'(ISB2) = 0.972,d"(ISB3) = 1

dmsumamapsuuuthvinvesnasisesayldnanI s

W' = (0.953,0.972,1)T

#uSUN151AT normalization AZLULLNIMINEMSUN NGB8 LPNAN1SATUIFIT

W = (0.3259,0.3322,0.3418)

dl 1 901 U U U 6 1 1% a0 1
f19199 4.40 Nﬂﬁ?ﬁﬂ’]ﬂ’]‘ﬁﬂﬂLLaSE’J‘UW‘ULﬂm‘HEJBEJ QUﬁiiﬂﬂ’]Uﬂ?iﬁJﬁ’JUﬁ’lNLLaZ

nsatuauY (ISB1-1SB3)

LAUIAAN At UAUY
ISB1 0.3259 3
ISB2 0.3322 2
ISB3 0.3418 1

o
o v o

9119797 4.40 dwFunisliinedanszuaunsieseiidsddudunuuaguiaio
domantminuas Suduauddyuesdadeinasiden guassadunisiidiusiunas
nsatfuayu (1SB) du anunsaedunelddsdl Jadediu 1581 SAndamidniiniu 03259 Pade
Fau 1582 Sentwidnintu 0.3322 waztiadedu 1583 famimtnuindu 03418

dlefiansandedusuanudidguesguassadiunisiidiusinuagnisatiuayy (IS8)
Tngldnaussudfisuaimdnestiadenuin Suduil 1 fetladedu 1583 sesasunie Jade

AN 1SB2 wardademu muaieu ISB1
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a s

A135197 4.41 waguArimtnuazduduvesladesiuguassalunisujiinisiadand

Wuudounau

. . Ly . Cy | Amiwin

LUNNAN ATUIUN EUNYDY ATUINUN o
Gl et
9UasIARIUN1SINNIT (MB) 0.1248 MB1 0.2056 0.02566
MB2 0.1998 | 0.02494
MB3 0.1961 | 0.02447
MB4 0.1967 | 0.02455
MB5 0.2018 | 0.02519
gUassARUBeANs (OB) 0.1251 OB1 0.3400 | 0.04252
0B2 03314 | 0.04144
OB3 03286 | 0.04110
guasIAMUNEnsn (PB) 0.1250 PB1 0.3328 | 0.04161
PB2 03287 | 0.04110
PB3 0.3385 | 0.04232
guassaRuNgvIny (LB) 0.1246 LB1 03252 | 0.04053
LB2 0.3359 | 0.04186
LB3 0.3389 | 0.04223
guassaiumalulad (T8) 0.1257 TB1 0.2555 | 0.03210
TB2 0.2552 | 0.03207
B3 0.2497 | 0.03138
B4 0.2396 | 0.03011
guasIARULATIEIN 0.1243 IB1 0.3241 | 0.04027
fugn (1B) B2 0.3354 | 0.04168
B3 0.3405 | 0.04231
9UasIAR NN (FB) 0.1247 FB1 0.1979 | 0.02467
FB2 0.2016 | 0.02514
FB3 0.1994 | 0.02487
FB4 0.1981 | 0.02470
FB5 0.2030 | 0.02532
guassAR NS 0.1259 ISB1 0.3259 | 0.04102
wagnsaduayu (1SB) 1SB2 0.3322 | 0.04182
ISB3 0.3418 | 0.04303
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dmiunisasunanzuuuetdimindadeuarduduvestaduaiuguassalunis

3 v & 1 d‘

UURNslaTafnduuugounauueInnusivankazinueiges31na15199 4.41 wuindade

[
[y 1 o Y

Fruguasseludinvennnsivantu adefifiddwinidudusu 1 fo dadeduguassadu
nsfdmsiuuaznsatuayy (5B) lnefidrhutdnvinfy 0.1259 sesasndeiladodi
guassadumelulad (T8) Tnefidnimidnviafu 0.1257 Jadeduguassadiuesdns (OB)
Tnsflamifnuiaiu 0.1251 Jafeduguassadiundadus (PB) Inefia1dindnini
0.1250 Hadeduguassadiunisinnis (MB) Tasdlardmifnivinfy 0.1248 Jadediu
gUassadunsidu (FB) Tnedidmiutnindu 0.1247 Yadeduguassadungmane (LB) Tae
fanimidnuiiu 0.1246 uazdusuanthefetadesuguassadulasansiug i (8) Taed
At 0.1243 suddy

Tudiureunasinarihuiinuassususesnusisosluusasdurasguassalunis
UfTRmsTadainduuudounduiu fivwaziduadsil

guassAfuNNTIANT Susudl 1 leun inausiges (MB1) 9 maanusjasiuvesduivs
seifuge Tnedidmdninty 0.2056 sesasunléun innsiges (MBS) wnulsurevesuTdy
Taedanimiinsiiu 0.2018 inusigos (MB2) 1anisnsusudnagnsladaing neden
thntinindu 0.1998 inwudiges (MBA) mmn1suimsinnisvesminuends (waste) way

£%
v v 1%

Wmneiudawinden Inedianntnmiiu 0.1967 wagdusugavnelaun inasiges (MB3)
1en1sussendliladannduuugaunaulueans tnedarumtinuwiagu 0.1961 auddu

gUaIIARIUDIANT BUAUN 1 laun inauaigas (OB1) v1nlAsIas198IAnIwaEN1g
atuayuiuigay Tnedia1minmadu 0.3400 sedanlewn inasiges (0B2) ¥1An1s
Anavsuuazlianuiisedaiafinduuudoundu laedamdnviaty 0.3314 uagdusiu

3 1% ! 6 1 (Y a % L3 a0 go’ LY [

gnvnelaun inaueiges (OB3) ¥IANITINWIENNTNEINTUARAYEIDIANT tnedlAtinniinuiniu
0.3286 MUAFIU

guasIAMUNENS I JuAun 1 lawn inawigae (PB3) auassnanALdesaIndan
mandsludunse tnefiandmidnuiiu 0.3385 sesasnliun thasiges (PB1) auassaain
ANAMULAZIUIUTBIEUA (MURD1E) MInauAuNY IneAinininbiu 0.3328 uagdusy
gavnelawn inueiges (PB2) auassnannyar1vasdun (vuneie) Nunduauun taeiean
dmtnwiy 0.3287 Muanu

guasIARIUNYMUNY duAUN 1 laun tnudigey (LB3) auassaaindedlnilunis

= U v =) a0 901 % | -
AIUALLAITUNTIANITIINTRdsvesUsEnalny TneliA1tdivdnindy 0.3389 599893
laun tnawaiges (LB2) ananisatuayusiunguineuazuleuigvesiguialunisussynd by

a a s k4 (% a1 901 o/ [ U [ 14 14 1 6 1
seuuladainduuugaundu Inediandmtninindu 0.3359 wagduduanvnelaun inausidee

(LB1) vanguanedmsunansdaeiivuneien1slde Inediaudmtdnmiiiu 0.3252 auaau
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[ 1

guassanwnalulad sudud 1 laua tnadiges (TB1) ¥inguloyawasssuy

1%
1 o %

waluladaisaumaniuladafing losdiaumdnivindu 0.2555 sesasunlann tnadiges
(TB2) vnlassasrsnugusumalulagnazihunlddmsuladafinduuudoundu laudien
Uiy 0.2552 tnauaiges (TB3) AaEYeuavatvayusumalulad tnedlauimnn

v v 14

Winfu 0.2497 wazdusiugavingldun tnausigos (TB4) mamnudavgulunisdsundasi
wialulad Taefidnbmdnuiiu 0.2396 sugi

pUassadulassaisiugin Sudufl 1 18un inasides (83) guassaainmsiiudy
vesmsdanssnveadedilifiuinsgiu Taedanimdnviifu 0.3005 sesaanléun st
dow (1B2) 1AszuunIIRsIRdeunIsdanduAutesdudt Taefidtdhuinuiniu 0.3354 way
Suduaavineldud inusiges (B1) 1nAssuasnnuazainfiugiu 1y gunsninisdauf
g uzdmunsvuds Tnefiatmiinuiiu 0.3241 audsu

guassasunsiu Susiuil 1 18un inusiges (FB5) guassransunulunisiin
ginvesdedunme Taedethmiinuindy 0.2030 sesawmnldun tnasiges (FB2) guassnan

CY [

n1TasugINanauLnutoy TnedlA11niinindu 0.2016 inasiges (FB3) auassaaln
AldTglunisiiusiusaunasdanurdndariliuds Tnedanividnmiidu 0.1994 i
1 £ Y ca & a o v a0 H CY (Y
gag (FB4) guassnaInaunuussadunimlulinsivaninwingey taedardmdninfu
0.1981 uardusugavaleun inueiges (FB1) guassaandedninsunstiu lagdaniwmin
WAy 0.1979 aueasu
L a0 1 o U L2 d‘ ¥ ! 6 1

guassanuMsidiusiuuagmsatuayy sudui 1 laun nadigey (1SB3) 21an1s
TinudAyvesdinunasgurululssiiuauduindou laadaunineindu 0.3418
sesasnlaun wnaeigas (ISB2) vianisatuayuaingingivesiulgguniu Inediauimven
W1fiU 0.3322 wagdudugavinelaun inaiges (SB1) 11AN15UsEAIUIIULAENITVN9Y
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1 = 1 LY [ o Ao H Y & v v A
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fusmssediugs (MB1) Srsuuuaimdnidusudiu 1 weenuiduduaareduldud e
msuszgndliladainduuudoundulussdng (MB3) dmiutiaduguassaduesdns (OB) du
Pplassasisesdnsuarnsatiuayuiiuzay (081) Sazuuudrtmidnduduiu 1 uas
nuirdudugaietuldun mnnistanisunineinsynnavasesdng (OB3) dmdutiade
guassadundnfusi (PB) guassranauidsiainianaadeiiiudunsiy (PB3) Taziuu
Aimnfusudu 1 wasnuindusuanieduldun guasIRINYavesdud (Munengy) 7
nduAudn (PB2) dwsuladuguassasunguung (LB) guassaandesinilunisaiuay
Aeatumsdanissnveadevesusamalne (L83) fasuuurndindusuiu 1 wagwuin

duruganeuulaun vianguuedmsundadunnuneignisldau (LB1) dwmsulade

guassamumalulaguagiudeyanazszuuinaluladarsaumasiuladaind daguuuen

9
(%

ihainidusudu 1 wasnuinduduanyheduliun aeudengulunsiudsuuUasi
walulad (T84) dwmsuilidguassasulasiaiieiugiu (8) auassnainnsiiuiuresnis
Fanspnveadeitlifiinnsgiu fasuuuhindududu 1 wasnuindusuaniinedy
$un apdssrneauavmniiugiu 1wy gunsainisdaiu erummuzdmiunsuuds (81)
dmsuladuguassaniunisiiy (FB) auassaannduyulunisminginvededunsiy (FB5)
frzuuurdmiindusudu 1 waenuhdudugaieduldud guassaandediadumaiiy
(FB1) uwazladugosmugavineme Jaduguassaniunisidusiniagnisativayy vIanisii
mmﬁwﬁ’aﬂaaéf’mmLLazéqmsuuiuﬂizLﬁué’méameé’a:uﬁﬂmmumfﬂﬁﬁmﬁué’uﬁu 1 uay
nuddudugaietuldun wanislszarunuuagnisiiausanfuserinagliuing
ladafingd (3PL Providers) (ISB1)
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wagd1mSududugainevetnasigesluainsiulaun inugigas (MB3) n1591AN1S

Uszgynaldladafnduuudoundulussang
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A15199 5.1 Yadeauisnisunluguassadimsunmsiianeilagldmaiinnisunlatdaymids

a =)
PRUARLUUAGULATD
9 Uadedudsnisuiluguassa
S1 | adwenumseninuagmsatiuayuannguimsseavaaneiiuladainduuudoundu

s2 | Mnszuiunislideuiewaziuinsgiulunisaniuiu

S3 | Mhewswiudnanenunglueseng

sa | ahwenuilodanagniiudiiieadeduldgumu

S5 | Awusulsusuaznszuiunmsiiiunuiisenadesiu

S6 afanagnssessumndUeymisingg Antulumssuiuau

57 | Awualiladafnuuudounduludrunieedlusunsunsinmegisdsdu
s8 | taduldnguane sudsuuasdds lufudunede

S9 aﬁuayuﬂ1iﬁ@uuﬂmqa%fwﬁyugmuaz?aé’mwmmasmﬂ

S10 | Audumsufoinadiudanndeudmiundnsueisidnmsedng

s11 | Wawwegmsasplumalladiiiefuladafnduuudoundy

s12 | adwenuduileninudedidnmseiind (e-collaboration flunisuszanunuluasndnvedleguniu
S13 | ysamsismisdanisldgunuuaznisianisladainduuudeunauitnmeniu
s14 | ypranmewensifiumsunudmivianssuladafnduuudounau

A13199 5.2 fegamindnisandulawuuaquiaievesiigivigaun 1 n1susediudady

AugUassakagdsnisuiluguassa

MB1 MB2 MB3 ISB1 ISB2 ISB3
S1 (6,7,8) (6,7,8) | (6,7,8) - | (6,7,8) (6,7,8) 6,7,8)
S2 @a,5,6) 6,7,8) | (6,7,8) .| (6,7,8) (6,7,8) (4,5, 6)
S3 (4,5, 6) 6,7,8) | (6,7,8) e | (5,6,7) (6,7,8) (4,5, 6)
S13 | (6,7,8) | (5,6, 7) | (6,7,8) (6,7,8) (6,7,8) (6,7,8)
S14 | (3,4,5 | (3,4,5 | (3,4,5 (2,3,4) (2,3,4) (2,3, 4)

91915197 5.2 1unsuananansuseiiuveadidetvgaun 1 dmsunisussiu

muaenrdesvesladesiuglassanasladunuisnisunluguasse lngldinaeinisuseidiy

INENTNN 2.6 LieasIesIuvsngnsandulauuuagunIe
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M15199 5.3 Mssaunindnisdedulanuuaquiaselunisusziiutadesiuglassauas

Bnsunluguasse
MB1 MB2 MB3 ISB1 I1SB2 ISB3
S1 (1,6.30,8) | (1,6.20,8)] (1, 5.45,8) (1,5.15,8) | (1,5.45,8) (1, 5.20, 8)
S2 (1,3.80,8) | (1,4.858)] (1,5.25,8) (1,5.15,8) | (1,4.55,8) (1, 4.55, 8)
3 | (1,415,8) | (2,530,8)] (1,5.20,8) (1,495,8) | (1,530,8) | (1,4.40,8)
S13 | (1,4.45,8) | (1,5.05,8)| (1,5.25,8) (1,5.25,8) | (1,5.30, 8) (1, 4.95, 8)
S14 | (1,570,8) | (1,4.20,8)| (1,390, 8) (1,370,7) | (1,390,7) | (1,365,7)

915799 5.3 Wunsuanmansussdiusnvesfilisangi 1-20 lagldinasinig

Usiliuanmnsad 2.6 wagldaunisn 2.21 dmsunmsyisamsndnisindulisuunquiese

M151991 5.4 1151 Normalized wun3ndnisdndulanvunaguiass nsussiiudadeniu

guassakazIsn1suNluguassn

MB1 MB2 MB3 ISB1 ISB2 ISB3
S1 (0.13, 0.16, (0.13, 0.16, (0.13, 0.18, (0.13, 0.19, (0.13, 0.18, (0.13, 0.19,
1.00) 1.00) 1.00) 1.00) 1.00) 1.00)
S2 (0.13, 0.26, (0.13, 0.21, (0.13, 0.19, (0.13, 0.19, (0.13, 0.22, (0.13, 0.22,
1.00) 1.00) 1.00) 1.00) 1.00) 1.00)
S3 (0.13, 0.24, (0.13, 0.19, (0.13, 0.19, (0.13, 0.20, (0.13, 0.19, (0.13, 0.23,
1.00) 0.50) 1.00) 1.00) 1.00) 1.00)
S13 (0.13, 0.22, (0.13, 0.20, (0.13,0.17, (0.13, 0.19, (0.13, 0.19, (0.13, 0.20,
1.00) 1.00) 0.33) 1.00) 1.00) 1.00)
S14 (0.13, 0.27, (0.13, 0.24, (0.13, 0.26, (0.14, 0.27, (0.14, 0.26, (0.14, 0.27,
1.00) 1.00) 1.00) 1.00) 1.00) 1.00)

d1m3un1smAn Normalized 3 nuvisngnisandulauuuaquiase a1unsanilaain

nsldaunisi 2.22 Fatoyavesen Normalized Mntum3ndnisdndulalainnisuanlily

AN599 5.4
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M13197 5.5 113911 Weighted Normalized lmisndnsdnaulanuunquiasenisusediuiade

suguassanasladesuisnisuiluguasse

MB1 MB2 MB3 ISB1 I1SB2 ISB3

S1 | (0.003, 0.004, | (0.003, 0.004, | (0.003, 0.004, (0.005, 0.008, | (0.005, 0.008, | (0.005, 0.008,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

S2 | (0.003, 0.007, | (0.003, 0.005, | (0.003, 0.005, (0.005, 0.008, | (0.005, 0.009, | (0.005, 0.009,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

S3 | (0.003, 0.006, | (0.003, 0.005, | (0.003, 0.005, (0.005, 0.008, | (0.005, 0.008, | (0.005, 0.010,
0.026) 0.012) 0.024) 0.041) 0.042) 0.043)

S13| (0.003, 0.006, | (0.003, 0.005, | (0.003, 0.005, (0.005, 0.008, | (0.005, 0.008, | (0.005, 0.009,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

S14/ (0.003, 0.007, | (0.003, 0.006, | (0.003, 0.006, (0.006, 0.011, | (0.006, 0.011, | (0.006, 0.012,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

NA15197 5.5 LTUMSHARINANITUIAT Weighted Normalized wunsngnisandula

wuupguiase N1sUseliudadesiualassauasignisuiluguassa lnglauianazwuutimvin

l991nN153ATILRNATANTZUIUIALATIZMTIGFUTURUUAGULAS O IINUNT 4 U1TATIER

$fuA1 Normalized a1nuvisndnisandulawuuaguiaselunisned 5.4 Bama Weighted

Normalized l§anaunsi 2.23 uag 2.24

Aendantarinzwu Weighted Normalized wvisngnisandulanuunguiaio n1g

Uszfiuladeduguassanazisnisuiluguassawaitu didiasuwuuilaluldiianien

Azl Closeness coefficient (CC;) W@YINN15d19UAIUEIAYVRITNTUALYUaTIAT

aonnnasnulademuavassalumsuguinisladadnduvudounduluniusie lnenismen

Closeness coefficient (CC;) WU w1lAAMNANAITN 2.27 hay 2.28 F99gin15Usziususu

aa a = o o i d' 44' v PN ° Y
Yorisn1suituguassa InefiansanannssesEaisua CC; innigalutesiian dmsuan

Azl Closeness coefficient (CC;) Hu lawanslilumisnen 5.6
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A15199 5.6 A1AgULUU Closeness coefficient (CC;) wardunuvastadaniuisnisunla

aUdTIn
JUAY | e Uadeaudsnisuiluauassa D+ D- G,
1| s3 | vhnuswiudwansnuneluseng 1.0233 | 49.4548 | 0.979727
a919ANURTENTNLAENSATUAYUANEUIIG
2 st | L 1.0261 | 49.4740 | 0.979681
seavaneInuladainduuudoundu
fvusliladafnduuudounduifudnmies
3 | s7 IR 1.0273 | 49.4700 | 0.979656
TUsunsunsimuIeg19gs8y
fvumleunsuagnszuaumsiiunuiidenndes
4 S5 | . 1.0289 | 49.4654 | 0.979623
i
YSMTIsN1sianisldgunIuuaznisInnas
5 | s130 .~ Sooan 1.0304 | 49.4600 | 0.979591
ladafnduuudounauidimeiu
6 | sa | ahemnuswilednagvéiugiiideduliguniu | 1.0305 | 49.4603 | 0.979590
Tnsgumumslissuiesasiininsgiulunis
7 Y2 1.0311 | 49.4588 | 0.979577
AL
afanagnssossumniiUeymsingg \Andulunis
8 S6glA | 1.0330 | 49.4530 | 0.979539
UYL
atfuayumatauilassad g uLardss e
9 S9 1.0332 | 49.4533 | 0.979535
dwaan
fimuuagmsawulumeluladfiieaiuladafind
10 S11 k., )4 1.0334 | 49.4517 | 0.979530
wuudaundu
11 | s8 | Ssduldngmne seilounasdds lududanndon | 1.0338 | 49.4518 | 0979524
afunnsudieinudodidnvseting
12 | S12 | (e-collaboration) Tun1susgaunuluasndn 1.0349 | 49.4478 | 0.979500
vaslggUuu
fufunsufuRnissudanedeudmiunandusi
13 |swo|_ . _* 1.0372 | 49.4417 | 0.979453
Adnnsedind
ypranieuendniunsunudmiuianssy
4 |swa|_ 1.0400 | 49.4348 | 0.979396
ladafnduuudounau

NA13197 5.6 umsauanananiaziuy Closeness coefficient (CC;) Way susy

Y9338N13wNlugUassn tnglliafiansananuanswuy (CC) kit dmiuladesuisnis

a 4

wilvguassavainisufuiRnisladafnduuudounduresgaavinssudidnnsedindlve Suduil

1lawn Uade (53) vinerusiudutiuargauntglussans lnednanzuuu (CC) Winiu

0.979727 sesasunAadady (S1) asramduasentnuagN1saduayuaINguINITIEaUga

WNeafuladgfnduuudounau lnedinanzuuy (CC) Winnu 0.979681 arnudalulauntade
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(s7) Fmualiladafndwuudounduidudiuniliveddusunsunisiaunegadadu Tnedina
ATWUL (CCy) WU 0.979656 arnudalulauntady (S5) AnuaulguielaynIzuIunis
slunufidenadasiu Tnednansuuu (CC,) Wiy 0.979623 drdudalulduniads (513)
YIUINTIsNIsIANTTaUnuLarmMsiamsiadainduuudounduidinieiu Inelinaasuiuu
(CC) Wiy 0.979591 awudaldlauntade (Sa4) aﬁ”wmmimﬁaL%QﬂaqwéﬁuﬁﬁLﬁﬂﬁ@ﬂ
Tulggunu neiinaasiuy (CC;) windu 0.979590 arudnlulauntade (52) T¥nssuiunis
Tseudewasduinsgiulunisaniiueu lnslinanzswuy (CC;) winiu 0.979577 adudinly
lountade (56) as1enagmnssasiuniniidaymisiig Andulunisenduay Tnefinansuuy
(CCH Wiy 0.979539 arsuaalulanntady (59) aﬁumgumiﬂ’wuﬂmqa%aﬁugml,l,azéq
1IEANNELAIN tnednansiul (CC;) Winnu 0.979535 annusalulaundade (S11) Wawn
LLazmﬁamuiumﬂuiagﬁLﬁ'mﬁuia%aaﬂél,wué’auﬂé’u Taefnamziuy (CC;) Wiy
0.979530 avudalulduntade (s8) Seduldnguane seideunagdds Tusudanndon Tne
finanzwuy (CC) Wirku 0.979524 drdudnlulduitade (512) a¥eanusiuieniude
Biannsaiingd (e-collaboration) Tun1susrauanuluaundnvesleguniudianvseting laedl
HaAzwul (CC;) 1windy 0.979500 ardudnlulauniads (S10) andunisufimniseu
Aandoudmsundnsausiidnnseling lnefinanzuuy (CC,) windu 0.979453 wazluadsu
gavnelauntady (S14) uaraneuendnliunisunudmsvianssuladafnduuudounduy

Ineiinanzliuy (CC;) Wiy 0.979396

5.2.1 MmsAwsesinnusaulnivesasuuudnimdndase

a‘h‘m%"umﬁmeﬁmméaulmsuamzLLuuﬁwﬁwﬁﬁfﬂmaqﬁaé’awé’ﬂmmﬁ@hqﬂ
Tnevinisvaaosianun 30 ASailensivaeuNanzuy (CCp) nnsiaseilngldmain
nsuflatigvdseauafvuuaguiade lunismnassased 1 ldsvuaAiasuuntatedu
gUassa MB1 Wiflawi1fu 0.44 uazdmiuiiadedruguassndug léun MB2-SB3 1w
Wity 0.02 Mavnaesassil 2 Idfrunriezuuutadeduguassa MB2 Tiiawiiu 0.44
LLazﬁm%’Uﬂﬁaé’wuqﬂaﬁﬂﬁu6‘] IguA MB1, MB3-15B3 T¥ilauwiiu 0.02 nsmeasadsi 3
lafnuarazwuutadesuguassa MB3 Tddanvindu 0.44 wazdwsuladuniuglassa
%‘iﬁ] TawA MB1, MB2, MB4-1SB3 T#ifla9niv 0.02 Iagrinn1sninunainskuulaseniu

[y

gUasIAlUAIUA1I WULAEINUAUIEN1TMAa8IAT7 1-3 AunIeNIlaAIN15IAII8YIAIY

[% ¥
[

goulmanuanImeaosia 29 A3 uaslunisnaassassganelimvuaaiazuuutades
guassm MB1-ISB3 lilimwindu 0.034 lngnan1svaaein1siasieiauseulmtuansly

1u’31l17i 5.2 kay 5.3
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MnnaaeINTiAwiausoulmlugud 5.3 wui Yadeduisnisudly
guassa S1 de1 CC; qﬂﬁqm Tnefususuit 1 lumsveassassit 1.5.7,11-14, 16, 19 uay 22-
26 Turauziitadefuismsudluguassa s2 fie cc; geiian Tnedududud 1 Tunismaaes
nfafl 24,6, 8-10, 15, 17,18, 20, 21 uag 27-30

fatunaninnisiinsgianuseulmvesnmaassuandliifiuiinisda
Suguresdladeduitnisudluguassavesnisufifnisledafnduuudounsutuiianiu

goulmiAsutegdensilisunlasazuuuaniminvesladesuguassalunisuguninig

ladafndvasgaanvnssudianvseiindlng

Sensitivity analysis

2
iy @8o000 -

26

25

0.26000

24 |
23 |
10

22

21 11

18 14
17 !
16
—©—51 ——52 ——83 —0—S54 —e—S5 —o—56 ——57

—0—58 —e—59 —0—S510—0—S511 —e—512 —0—513 —o—S514

;:;Uﬁ 5.2 AAghuu Closeness coefficient (€C;) 91NN151AADY

ATAATIZIANLEauUl



Expt. No. Experiments conditions g2 8 % ¥ % ¥ % Y S0 SoM s S
I MBI=0.44 MB2-1SB3=0.02 0980 0979 0980 0980 0980 0.980 0980 0980 0980 0979 0.980 0979 0980 0979
1 MB2044, MBI, MB3-1SB3=0.02 0.980 0980 0984 0980 0980 0980 0980 0980 0980 0979 0.980 0980 0980 0979
3 MB3044, MBIMBIMBA-ISB3=0.02  0.980 0980 0980 0980 0980 0980 0980 0980 0980 0980 0.980 0980 0980 0979
4 MB4=044 MBI-MBIMBS-SB30.02  0.980 0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0980 0.980 0.980 0979
5 MBS=044,MBI-MB4OBI-ISB3=0.00  0.980 0980 0980 0980 0980 0980 0980 0980 0980 0979 0.980 0979 0980 0979
6 OBI=044,MBI-MBS,0B-ISB3=0.02  0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0979 0.980 0979 0980 0979
7 OB2=044,MBI-OBLOB3-ISB3=0.02  0.980 0980 0980 0980 0980 0979 0980 0980 0980 0979 0.980 0980 0980 0979
§  OB3=044 MBI-OBLPBI-ISB3=0.02 0980 0980 0980 0980 0.980 0.980 0980 0980 0980 0979 0979 0980 0980 0979
9 PBI=044 MBI-OB3PBISB30.02  0.980 0980 0980 0950 0980 0980 0980 0980 0980 0979 0.980 0980 0980 0979
10 PBI=0.44 MBI-PBLPB3-ISB3=0.02  0.980 0980 0980 0980 0980 0.980 0980 0980 0979 0979 0980 0980 0980 0979
I PB3=044 MBI-PBLLBI-ISB3=0.02 0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0980 0.980 0979 0980 0979
12 LBI=044 MBI-PB3LB2-ISB3=0.02 0980 0980 0980 0980 0.980 0.979 0980 0980 0980 0979 0.980 0979 0980 0979
13 LB=044 MBI-LBLLB3-ISB3=0.02 0.980 0979 0980 0980 0.980 0.979 0980 0980 0980 0979 0.979 ' 0.979 0980 0979
14 LB3=044 MBI-LBLTBLISB3=0.02 0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0979 0.980 0980 0980 0979
15 TBI=044,MBI-LBTB-ISB3=0.02  0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0979 0980 0980 0980 0979
16 TB2=0.4 MBI-TBLTB3-ISB3=0.00 ~ 0.980 0980 0980 0980 0980 0.980 0980 0979 0980 0979 0980 0980 0980 0979
17 TB3=044, MBI-TBLTBAISB3=0.02  0.980 0980 0950 0980 0980 0.980 0980 0979 0980 0979 0.980 0980 0980 0980
1§ TBA=044, MBI-TB3,BIISB3-0.02  0.980 0980 0980 0980 0.980 0.980 0980 0979 0980 0979 0.980 ' 0.979 0980 0979
19 [BI=0.4 MBI-TB4,JB2-1883<0.02 0.980  0.980 0980 0980  0.980 0.980 0980 0979 0980 0979 0.980 0979 0980 0979
20 IB2=0.44 MBI-IBLIB3-1SB3<0.02 0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0979 0980 0980 0980 0979
2 IB3=0.44 MBI-[B2,FBI-1SB3<0.02 0.980 0.980 0980 0980 0980 0.980 0980 0980 0980 0980 0.980 0979 0980 0979
10 FBI=0.44 MBI-IB3 FB2-1SB3-0.0 0.980 0.980 1 0980 0980  0.980 0.980 0980 0979 0980 0979 0.980 0979 0980 0979
23 FBI=0.44 MBI-FBIFB3-ISB3-0.02 0980 0980 0980 0980 0980 0979 - 0.980 0979 0979 0979 0980 0979 0980 0979
U FB30.44 MBI-FBLFBA-ISB3=0.02  0.980 0.980 0980 0980 0980 0980 0.980 0.979 0979 0979 0980 0980 0.980 0.980
25 FBA=044 MBI-FB3FBS-ISB3=0.02 0980 0980 0980 0.980 0980 0980 0980 0980 0.979 0979 0980 0979 0980 0.979
26 FBS=044 MBI-FBAISBI-ISB3=0.02 0980 0980 0980 0980 0980 0980 0980 0980 0.980 0979 0980 0979 0980 0.979
17 ISBI=044, MBI-FBSISB2-1B3=0.02 0980 0980 0980 0.980 0980 0980 0980 0979 0.980 0979 0980 0980 0980 0.979
8 ISB2=044, MBI-ISBI,ISB3=0.02 0980 0980 0980 0980 0980 0.980 0980 0980 0980 0979 0979 0980 0980 0979
29 ISB3=044, MBI-1SB2-0.02 0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0979 0979 0979 0980 0979
30 MBIISB30.034 0.980 0980 0980 0980 0980 0.980 0980 0980 0980 0980 0.980 0980 0980 0980

UM 5.3 m3easuazuunsinsgiauseuln
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5.2.2 ajunanisiiesardualnudrdgvesdadediuisnisuiluguassavas

Weavgyieataddugaavnssudiannsaiindlney

e

nnmsUszgndldinaianisuilydyvidegauaiuuunauieie ievinisdnwinis
Sfunrmddyuesiadesmiinisuilvguassaifanuaenadesiutiadusuguassalunis
UjtRnsladafnduuudeunduvesonamnssudidnnsedndlne 9ndeyavesdidervgh
Aendaslugpanunssudidnnseindlnedu aunsoasunadnulésd

1. Uadeauisnisunluguassavesnisuiinisialadinduuudeunduves
gnamnssudidnnsedindlne suduil 1 loud Tadetade (53) viemswduduassuniely
03Ans s09awnAeady (1) a¥ueunsevinuasmsatuayuanguimssefugaietu
Tadadnduuudoundu drvuinluldundade (57) fmusliladainduuudeunduiludiunils
yoslusunsumsiannegsdsdy daudaluliuntads (55) Amunuleuisuaznszuiuns
sdunuiaenadesiu drdudalulduiads (513) ysanmsitnistanslggumuuaznis
Janstadafnduuudaunaduinmenu dnuialulaunlade (S4) asheausuilownagns
fugiiefesulsgunu dsudalulduntedt (52) MnszuunsliBeunouasiiunsgiu
Tunsaifiva sudaldliuitady (S6) asranagnssessunindlamisngg Aarulunns
Fufiuau ddudaldldundads (59) atvayumsimunlasadeiuguasAssiuen
agaan drdudalulduntedy (511) Wauuagnisasmulumaluladiifefuladafnduvy
foundu arviudalulduntade (s8) Teduldnguine sedeunazdids Tusuduwnndon du
daluleuntade (s12) a¥remnnusanileriudodiannsednd (e-collaboration) 1unns
Uszarunuluaudnvesldguniudid ansedind andudalulauntade (S10) anfiuns
UftRnssnuaanndendviunanfusididnnsednd uazdwiuaavelduntade (514) 14
yaranguanaLiunisinudmsuinssuladafinduuudounduaudisu

2. mﬂﬂ'rﬁlmwﬁmﬂ’;méaulmsuaaﬂzLLuuﬁﬁﬁfﬁmﬁﬂﬁuaa{jﬁwé’ﬂLﬂmeﬁﬁhm thy
wudn Yadearuisnisunleguasse Jaduaiuisnisunluguassa S1dlA1 Closeness
coefficient (CC; ) gafian Tnewdusuduil 1 Tunsvnaesadedl 1,5, 7, 11-14, 16, 19 uas 22-

26 Twvauznadesuismsudluguassa S2 de cc; ganan lnedududun 1 lunismaaes

ASe7l 2.4, 6, 8-10, 15, 17, 18, 20, 21 wag 27-30 §391AN1TIATILYToUAV NN (guﬁl 5.2

Y

a [ ¥

waz 5.3) agnudl Jadeauisnisunluguassavesnisufuinisliadannd wuudounduiull
anugaulmiAsutesgran1sasullainziuuaimdnvesladesiuguassalunis

UtRnsladafndvesamnamnssudiannsetindlve
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5.3 n1siseuLiisunanisisesaduaudrAgvesdadeaiuisnisuiluguassa
v o v awv v a Y a wa
VDWRLBEIYIGY (UNII8) WATHLULIVIRY (HUHUANIT)

dmiunisuszenaldmalinnisunlatdynidsgauafiuuunguiaia (Fuzzy TOPSIS)

o w o v

Wevhnissesdruauddgvesladeauisnsuilvguassalunsufianistadafnduuu

(%
LY 4 va

dounaduvaameidedrey (Hn33e) uwagklietviy EUHTANS) du Jruneulunisinsen
%d

Y

o w 1%

WuhgaIfuiunissesaduaudAgvesdadesuisnisuiluguassalunisuiuiinig

€

'
Y

ladafnduuudounduvesieivignmun laeisuain 1) nsswumnindnisdadulawuy

o

oy oA

ARILATEINAZUUUNTUTHNUVDINGUELTEIVIGY 2) 1511 Normalized lwvisndn1sandula
LUUARHLATD 3) N13911 Weighted Normalized win3ndnisindulanuunguinie delunoul

= o 1 Y Y a 12 =i o a ¢
zidunisiiAlrziuulateaugUassanlaainnisitasieiluuni 4 u1vinisieeed
Jufufuwmelinnisuilalynidenunfuuuaguiase kag 4) NsmAIAgwuY Closeness

coefficient (CC;) wavduriuvasladeauisnisunluguassnvesdideiviy Wneiia1sanain

MsiSesaiuaT CC; Nannfianluileeign

5.3.1 mssanuaudfgvasdadeduisnmsuiluauassavasdidetviny
a g v A v
MmUuUUNIWY
A157197 5.7 N9 Weighted Normalized Lw%ﬂsﬁmﬁéfm?mimumquLﬂ%miﬂimﬁuﬂﬁ]é’s

auguassakardademuisnisunluguassavesilet vy (HInde)

MB1 MB2 MB3 ISB1 ISB2 ISB3

S1 | (0.003, 0.004, | (0.003, 0.004, | (0.003, 0.004, (0.005, 0.007, | (0.005, 0.007, | (0.005, 0.007,
0.005) 0.005) 0.012) 0.041) 0.021) 0.043)

S2 | (0.003, 0.006, | (0.003, 0.005, | (0.003, 0.005, (0.005, 0.008, | (0.005, 0.009, | (0.005, 0.009,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

S3 | (0.003, 0.006, | (0.003, 0.004, | (0.003, 0.004, (0.005, 0.007, | (0.005, 0.007, | (0.005, 0.010,
0.026) 0.008) 0.024) 0.021) 0.021) 0.043)

S13] (0.003, 0.005, | (0.003, 0.004, | (0.003, 0.004, (0.005, 0.008, | (0.005, 0.008, | (0.005, 0.009,
0.026) 0.012) 0.008) 0.041) 0.014) 0.043)

S14| (0.003, 0.007, | (0.003, 0.006, | (0.003, 0.006, (0.007, 0.012, | (0.007,0.012, | (0.007, 0.014,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

A15197 5.7 WHumsuanswanisunia Weighted Normalized wnsndn1sandula
A a LY % ad Y o 1 9°J £
wuupguAse N1sUseliudadesuglassawasianisuiluguassa lnglauiaiazwuuivin

7lA31NN153ATI81MENATANTEUIUNITIATILITIGIAUTULUUAQULATBINUNT 4
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UTATIENIIWTUAT normalized AnunIndnisinaulanuunquaTe Fan15mien Weighted

Normalized ﬁfumiéfmﬂammsﬁ 2.23 llay 2.24

AenasnlarAzul Weighted Normalized lun3ndnisandulauuumguase N3

Usziiiuladeauguassauazisnisunluguassawaiiu drriazwuuilaluldinenie

Azlul Closeness coefficient (CC;) Wio¥i1N15819UAMUEIAYVRITNITUAlYgUaTIAT

donndesnuladesuguassalunisufuinisladadnduuudoundulumusineg Inenisvien

Closeness coefficient (CC;) Wi ¥lAnaUNIST 2.27 Lag 2.28 §93gvinn15Useiiudusu

aa a = o o 1 A A v PN ° Y
GU@ﬂ'JﬁﬂqiLLﬁLGUQUaiiﬂ I@ﬂW‘ﬂqimqﬂqﬂﬂqiLiﬁﬂaqﬂUﬂ'] CC; V]ﬂJ']ﬂV]?jﬂ‘lUu@EJV]?jﬂ d1IUAN

Az Closeness coefficient (€C;) Hu Ieuanalilunsnsdl 5.8

A15199 5.8 A1ALLUY Closeness coefficient (CC;) wardunuvasladaaiuisnisunly

U ao

guasIAveileIvey (Hn3de)

dudu | i Uadeauisnisuilvguassa D+ D- cG
a99AUnsENnLa N SATUAYUANEUIIITEAUES

Y Ts1 DN\ i/ 0.7905 | 49.6236 | 0.984320
WNeafuladafnduuudoundu

2 | s5 | dwusileuisuaznszuiunsdidunuiaenndeaiy 0.8486 | 49.5783 | 0.983172
fvusliladafnduuuounduiliudnmiedusunsy

3 | s7 LIy 0.8532 | 49.5824 | 0.983084
nIILIBEN98EY

a | s8 | taduldnnuane sufeuuazdds lusduandon 0.8873 | 49.5388 | 0.982404
Wanwazmsawulumeluladfiieaiuladafnd

5 S11 2 o 0.8900 | 49.5401 | 0.982351
wuudeoundu

6 | sa | aumnudwiiedinagvdiugiiieadedilsguniu 0.9065 | 49.5388 | 0.982030
Ysan1TIBn1sIamslgguniuiaznisianisladaind

7 S13 ~ L N 0.9082 | 49.5401 | 0.981997
wuudeunduidiieiu

8 | S3 | vhawswiuiwaisauniglueseng 0.9261 | 49.5131 | 0.981638
atfuayumataulassadeiugulasdss e

9 S9 0.9293 | 49.5146 | 0.981578
avaan
suiunsufuRnssudanadendmiunan s

10 S10 | _ . - . 0.9561 | 49.4884 | 0.981046
Aiinnseiling

11 | s6 | afunagnssessumndUymisineg Windulunisanfiuny | 0.9906 | 49.4784 | 0.980373

12 | s2 | Wnszviunisliseuitenasiinonsgulunisantuau | 09943 | 49.4840 | 0.980302
afanusuilennudedidnvsedind (e-collaboration)

13 S12 - ) 1.0080 | 49.4630 | 0.980028
Tunsuszanunuluaundnveddaumu
Wypraneuenaniunmsunudmsuianssuladaind

14 S14 1.0174 | 49.4398 | 0.979837

WUUGDUNGU
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9157991 5.8 WumTuEAnINaAAzLLY Closeness coefficient (CC;) waz Susy
Ya33snswiluguasse Tnedlofionsanannanzuuy (CC;) udriu dmduladeduisnis
uiilvguassrveansufiRnisladafnduvudounduresgramnssudidnnsetindlne susud
118w Yade (51) afremnunsendinuagnisaduayuanguinsszduguieiuladadnd
WUUgDUNAU Laglinaaziuu (CC;) Windu 0.984320 sesasunfatady (S5) muuaulauie
LaznszuIuNMIaiuuiidenndastu Tnefinanzuuy (CC) wiriu 0.983172 §udaly
Tountlade (57) Avusliladafnduvudoundududiuniwedlusunsunisimuiegadsdy
Tnefinanziu (CC;) wiriu 0.983084 Jade (58) Saduldnguune seilsunaseds Tusu
dauandou Inefnansuuu (CC;) winfu 0.982404 dasudlulduntade (511) Wamnuaznns
amuiumﬂiuiaﬁﬁLﬁaaﬁuia%aaﬂﬁLLUUé'auﬂé’U Tagfinaazluy (CC,) winiu 0.982351

asudalulaundade (S4) afreausiusieanagnsivgnneitedduldauniu lnsiina

Y

AZWUL (CC,) Wi 0.982030 adudnlulaundads (S13) ysanis3isnmsdnnisiadguniu
wazn1sInNsladafnduuudounaultimenu laednaasiuu (CC,) winnu 0.981997 andu
aaldlaundade (S3) Mrusiududruarsaunisluesing lnefinaazuuy (CC) winfu
0.981638 driudaluldunilade (59) aduayunsimunlassasisiugiuuasasagaiy
dran lasdinaaziluy (CC) innu 0.981578 atausalilanntady (S10) adunis
UtRnssudanndoudmiundnsneididnmsetind lnednansuun (CC;) Wity 0.981046
anudalulauntade (56) asrenagnssesiumniideymisiigg Aatulunssifiuam Tnediua
AZLUY (CC) Windu 0.980373 ansuanlulaunidade (S2) Tdnszuaunslmseuinenasil
wmsgulunmsantivau Inelinansiuu (CC;) wirdu 0.980302 arvudalulaundade (512)
a¥amnusiniediudedidnnseiing (e-collaboration) Tun1suszaruauluauidnves
lggumudidnnseding lneiinanzuuu (CC;) wiriu 0.980028 avugnvnglsuniade (514)
Typraniguenaniunisunudmsuianssuladadnduuudoundu lnelinanswuy (CC)

WINAU 0.979837
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5.3.2 msigeanuanuddgvasdademuisnmsuilvauassavasidetviy

UUAnS

M19197 5.9 113911 Weighted Normalized lmisndnisdnaulanuunquiasenisusediuiade

suguassauardadesmisnsuflvguassavesdionng GUitRng

MB1 MB2 MB3 ISB1 ISB2 ISB3

st [(0.003, 0,005 (0.003, 0.005, | (0.003, 0.006, (0.006, 0.010, | (0.006, 0.010, [(0.006, 0.010,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

52 [(0.004, 0.008] (0.004, 0.005, | (0.003, 0.005, (0.005, 0.008, | (0.006, 0.010, [(0.006, 0.010,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

53 [(0.004, 0.007,] (0.003, 0.005, | (0.003, 0.005, (0.006, 0.010, | (0.006, 0.009, ~[(0.006, 0.009,
0.026) 0.012) 0.024) 0.041) 0.042) 0.043)

S13 |(0.004, 0.007,| (0.004, 0.006, | (0.003, 0.006, (0.005, 0.008, | (0.005, 0.008, |(0.005, 0.008,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

S14 |(0.004, 0.007,| (0.004, 0.006, | (0.003, 0.006, (0.006, 0.010, | (0.006, 0.009, |(0.006, 0.010,
0.026) 0.025) 0.024) 0.041) 0.042) 0.043)

9119115797 5.9 1un 1suaninan1sman Weighted Normalized wv3ndnmssindula
A a v Y ad Y o ! goj LY

wuupgEiase n1sUselindadesualassakasianisunluguasse lnglaunaiazwuutimviin
71lA91NN1931A312RNATANTZUIUNITIATIZMTISIFUTURLUUAGULATBINUNT 4 17
AT1EMIUAUAY normalized AmunIndnisdndulanuunauiase Fea1unsanie
Weighted Normalized l@anannisi 2.23 waz 2.24

AenaanlarAzuL Weighted Normalized lum3ndnisandulawuunquinio n1s
Usziliuladeauguassauasisnisunluguassawaiiu dirtavuwuuila luldiienien
Azlul Closeness coefficient (CC;) Wio¥I1N15d1AUANMUAIAYVOIITNTUALYRUaTIAT
aonnnesnulademuglasalunisuuinisladainduuudounduluiiusie lnenismen
Closeness coefficient (CC;) Wi MNtARINANNTITN 2.27 Lag 2.28 F93grinn15Useiiudusu

aal a = o w1 - =i D o w1

Ya335n15uNlvguassa lngfiansanainnissesdrnua CC; Muniianlutasign dmsudn

AvWUY Closeness coefficient (CC;) T Wuandlilumsedt 5.10
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715199 5.10 A1AzLuY Closeness coefficient (CC;) wardusuvaataduauisnisuila

a wa

v o v
gUaTInvRILTIYY (UHUANIT)

Juey | 9 Uadednuisnsufluguassa D+ D- cG

1| s3 | vhwswiuduasnuneluesdng 1.0257 | 49.4467 | 0.9796777
afeAnunsEntinuaz N SatuayuINEUING

2 | s1 T 1.0329 | 49.4535 | 0.9795419
szAvgangiuladafnduuudeaundu
fvuaulsuglagnssuunsaiunuiidenndes

3 S5 1, 1.0333 | 49.4508 | 0.9795314
fiu
fvusliladafnuuudeunduidudumisves

4 S7 . Do 1.0342 | 49.4486 | 0.9795145
TUsunsunisimwneg gy
aianagnssossumniUymidney iaaulunis

5 Sed & 1.0351 | 49.4457 | 0.9794947
At

6 | s8 | defuldnguune seleuuazdnds Tudwdanndon | 1.0352 | 49.4460 | 0.9794938
fimuuaymsasulumeluladiieafuladafnd

7 S11 2 o 1.0353 | 49.4454 | 0.9794906
wUUgoundu
afeusndodinagnsrugiiieadeduls

8 S4 1.0356 | 49.4448 | 0.9794853
U
Tinsgurunsinseuienasiininsgulunis

9 S24 I+ AL\ 1.0356 | 49.4455 | 0.9794846
At
atfuayumstaLilassaeiug uLArAIs e

10 S9 1.0357 | 49.4448 | 0.9794833
AIUATAIN
afunnusudieinudodidnvseting

11 | S12 | (e-collaboration) Tumsusgamsnuluaandn 1.0370 | 49.4407 | 0.9794563
voslgguniu
Y5INTIsN1sian1slegumukasnnsInnTs

12 | SN Vo, . NS 1.0374 | 49.4400 | 0.9794475
ladafnduuudounduinmeniu
yaraneuenandunsunudmiuanssy

13 514 ], NN 1.0375 | 49.4393 | 0.9794452
ladafnduuudoundu
fuunsufuRnisiudanedeudmiunansdusi

14 S10 1.0389 | 49.4360 | 0.9794166

annsatind
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nan5197 5.10 Wumssuansnariaziuu Closeness coefficient (CC,) way Susiu
Ya33snswiluguasse Tnewdlofionsanannanzuuy (CC;) udriu dusuiadeduisnis
uiilvguassrveansufiRnisladafnduvudounduresgramnssudidnnsetindlne susud
1laun Jady (S3) virrusaududruargaunielussdns lnsdinanzuuu (CC) winfu
0.9796777 sasasunfe Y3de (S1) adremunsentnuazMsatuayuaInguInisseavas
Aenfuladafnduuudoundu Tnefinanzuuy (CC,) Wiy 0.9795419 drudaluldunilade
(s5) Smuauleuisuaznszurunsaniuvauiisenadesiu Tnefinansuuy (CC) W
09795314 ddudalulduntade S7) fvualfadafnduuudounduifudruniives
Tsunsunsiauegedsdu Taefinansuuy (CC;) wiaifu 0.9795145 drdudalulduniade
(S6) as1anagnssessumniideymisiieg Aetulumseniunu Tnefnanzuuy (€C) wihiu
0.9794947 ddudnlulduntade (s8) Jeduldnguune seifeuuazads Tusuduinde
lnsifinanziuy (CC;) Windu 0.9794938 ardudalulauntad (S11) Wawwasnisaswuly
waluladiiertuladafnduuuioundu Tnednansuuy (CC,) Wil 0.9794906 drdudaly
Taundady (s4) a%ﬁamméw:ﬁaL%ﬂﬂaqwéﬁ’uéﬁLﬁ'msﬁaﬂu%qﬂmu Tnefnanzuuy (CC;)
Winfiu 0.9794853 drudaluldundade (52) Tinszuiunisiiiseuitsnasiuinsgiulunis
Aliuau lnelinansuuy (CC;) Wiy 0.9794846 drvudalulauntade (S9) aluayunis
ﬁwmiﬂsqa%ﬁqﬁugml,l,az?aé’meJmmazmﬂ lasdnaazuuy (CCy) Lviniu 0.9794833
seudalulduntase (512) adanusauiienudedidnnsefind (e-collaboration) lunns
Uszaunuluaudnvadddguniudiannselind Tnedinansuuu (CC;) Wi 0.9794563
anuaatUlaundade (S13) ysaun133sn1sdanisidauniuiaznisinnistadainduuy
goundulinnieiu laelinaazuuy (CC;) Wnu 0.9794475 araudalulauntady (514) v
yanan1euandiunsunudnsuianssuladafnduuudeoundu Inedinanzuuu (CC)
wihifu 0.9794452 wazardugainelduntiads (510) diflumsuftRnissudawndendimiu

nanAueBdnnseling tnednanzuuu (CC;) winiu 0.9794166
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A13197 5.11 a1s1adIeuiisuasunanisisesdrduanudrdguesdadediuisnisunly

a s

guasIANEBeIvyinuladannd

. o FL¥Ev0y LY FL¥Ev0y
98 UJadeaudsnsuilvauassn v e S n
(Neaviun) (nquun3e) | (NRURUHUANII)
S3 | hewswiudnaenunigluesens 1 8 1
S1 | asuemnussernuasnisatuayu
INFUIMITERUaLnInuladanind 2 1 2
wuugoundu
ST | ivusbiladafnduuudoundududiumile
3 3 3 i
YaalUsuNIUNMINAILI 0819858y
S5 | MvuaulguigLagnsEUIUNIALEHLY
4 y 4 4 2 3
Vdonpsoiu
S13 | ysamsisnsinnisidguniuiay
nsIanTsladadnduuudeaundudinieiu
S4 | afeenusiulialenagnsiugiiieides
, 6 6 8
Tulgauniu
s2 | Wnszuaunisliseudeuasiinnsgu
= 7 12 9
Tunmsaniiuau
S6 | adenagnssassumniidaymeingg
y 8 11 5
Andulunsaniiuanu
S9 | atuayunisiiaunlasiasieiugIuLay
- 9 9 10
GRGRITPG P RHIEL Py
S11 | Wawwaznisamulumalulagineaiy
ladafnduuudoundu
s8 | Taduldnguune seideuuasands Tusnu
.\ 11 4 6
dwindey
s12 | aswanusuiloiudedidnvseiind
(e-collaboration) Tun1susganualy 12 13 11
aunTnvedlggunu
S10 | sflunsufUansenudainaeudmiu
a U fa < a 4 13 10 14
HAnuBEnnselind
S14 | uapanguenadliunsunudmsu
- - . N . 14 14 13
Aanssuladafinduuudoundu
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91nA15797 5.11 Wumsuanswanisdnisssaduaudidgaealadeauitnisuile
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1 Y
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9 Y

HANFLIEIAIAU 5 SUAULINAIINYNLDIIUNNTINVRI TSIV YRR Tagd1aun 1
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=
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v a
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14 (% A
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nsvansuszendldladafnduuudounduluesdns (MB3) dwsuladuguassnniuedans
(OB) ﬁ?ummimqa%fwaqﬁﬂmaxmaaﬁfvauuﬁmmsau (0B1) flnzunustmdnidusudu 1
waznuidudsuganetuldin 1anisiaetsuminenynnatesesdng (0B3) dusutlade
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duRuganeuulaun vianguinedmsundadueinuneignisidau (LB1) dwmsulate
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ihainidusdudu 1 wasnuirduduandeduldun eraeudengulunsiudsuuUasii
walulad (TBA) dwsutlifeguassadulassadaiiugiu (8) gassramnmaiiiudugenis
fanswnveadeitlifinnsgiu dasuuudihainidududu 1 uasnuidusuaadiied
$un apdssrsauazmniiugiu 1wy gunsainisdiaiu enummmuzdmiumsuuds (81)
dmsutaduguassaniunisiiu (FB) auassaanduyulunismingnvededunsiy (FB5)
fazuunaiminduduiu 1 weenuhdudugareduldun guassanndedidadunisdu
(FB1) uwazladudosmugavineme Uadeauassanunisiidusiuiagnisativayy viansii
audfguosdinuuazgurululssiududuiedonfingsuuuddmindusudu 1 uas
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ladafnd (3PL Providers) (ISB1)

Tudmreawanisineainnisuszendlfinaianszuiuiieszideddudunuy
aueSodmsutldeduguassaranaemdnuasnasisesluudas sy uandlilunaned
6.1

a s

A15199 6.1 nan1sAnwArAzkuuIntnvesltedualassalunisufdfinisladading

LUUEBUNGY
A J S o Ly .| Anbwidn | Sudusa
Lneugivan ATUNUUN | INUeiERY | AIUIKUN 4 k. .
gaN1Y | wannaal
qﬂaiiﬂﬁ’lumﬁmﬂﬁ (MB) 0.1248 MB1 0.2056 0.02566 20
MB2 0.1998 0.02494 24
MB3 0.1961 0.02447 29
MB4 0.1967 0.02455 28
MB5 0.2018 0.02519 22
gUaIIARIUBIANT (OB) 0.1251 OB1 0.3400 0.04252 2
OB2 0.3314 0.04144 10
OB3 0.3286 0.04110 11
gUasIAR NGNS (PB) 0.1250 PB1 0.3328 0.04161 9
PB2 0.3287 0.04110 12
PB3 0.3385 0.04232 3
guassAnuNgving (LB) 0.1246 LB1 0.3252 0.04053 14
LB2 0.3359 0.04186 6
LB3 0.3389 0.04223 5
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A13199 6.1 waasuaArdminuazduduvesdadesruguassalunisujiinislaiasind

WUUEBUNAU (5)

guassanumnalulad (TB) 0.1257 TB1 0.2555 | 0.03210 16
TB2 0.2552 | 0.03207 17
B3 02497 | 0.03138 18
TB4 0.2396 | 0.03011 19
guassAnulATIEsNg 0.1243 IB1 0.3241 | 0.04027 15
fiug1u () IB2 03354 | 0.04168 8
IB3 0.3405 | 0.04231 4
guasIARIUNISRY (FB) 0.1247 FB1 0.1979 | 0.02467 27
FB2 02016 | 0.02514 23
FB3 0.1994 | 0.02487 25
FB4 0.1981 | 0.02470 26
FB5 02030 | 0.02532 21
guassARUNIidIII 0.1259 ISB1 0.3259 | 0.04102 13
wagnsEuayY (ISB) 1SB2 0.3322 | 0.04182 7
ISB3 03418 | 0.04303 1

6.2.4 nan1suszendldmaianisuiledgynitegauafinuuaauiasa (Fuzzy
TOPSIS)

dmsunansussgnaldmatanisunlelyviggaunfiuuunguase WU 5 Susu
wsnarnyueslunnssvesiegioma iiuiladedwisnisudluglassaiidanna
aonndastutiadeduglassafiintuatsluaniumsaitiigiiuvesgpamnssudidnnsednd
Ingifu 1éun daduilade (53) vamsutuduasaunieluesing sesasunfeilads (s1)
afemnunszviinuasnsatuayunfuimsszivgaieiuladafnduuudeundu ddu
dalulduntads (57) Amusliladafnduvuounduifudiuvilsvedlusunsunsiannedng
fafu dvudalulduntade (s5) Auusulovsuaznsvuiunsdifiunuiiaenndosiu Sy
dnlulaundade (513) ysanmsismsdanislgaunusaznisdnnistadainduuugaunduit
ey

IngludvemanisAnwilunsSessuanuddyvesdadsauisnisunlvglassa
ffmnuaenadesiuiafesuguassalunmsufifnislaiafnduuudeundulugnamnssu

Siannsatindlnetu wanslilunsen 6.2
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A13197 6.2 nan13iseeauANdAYyvestaTeauIBnTuAlvgUassalunisuimnag

ladafndwuudounau

JUAY | e Uadeaudsnisuiluguassa CG

1| s3 | vhnwuswiudwasnunelusns 0.979727
afemnunsEntinuaznsatiuayuINguImssEAugungiuladaind

2 | s1 L 0.979681
wuudoundu
muusliladafnduvudoundududiunilsvadusunsunsiaunsgie

3 0S|, 0.979656
fagu

4 S5 | AMvuauleueuaznsyuIuNIAHuNUNaenndaIiy 0.979623
YsMsIsn1sdanisldgumuuagnisdinnis

5 |s134842 . SO\ 0.979591
ladafnduuudounduidimeiu

6 | S4 | adwanusuiedanagnsiugninetaslulgguniu 0.979590

7 | s | WnszvaunshiSeuhenasiinesgulunisaitiuem 0.979577

8 S6 | afanagnssessumindUgyeingg edulunisandunu 0.979539

9 | S9 | afuayunsiaulasaas g IuLaEaISILANEEAIN 0.979535

10 | S11 | Wewwaznisamuluvelulagfinenuladafnduuugaundu 0.979530

11 | s8 | Usduldnguune selvuwazamds luaudsnday 0.979524
asnausuienudedidnvseting (e-collaboration) lun1sussau

12 S12 - ) 0.979500
luanngnvedgauniuy

13 | S10 | sflunisufifinissnudandendmsundnsiusiddnvseiind 0.979453
Iypmanieuenandunsunudmsuianssy

14 S14 0.979396

Tadafnduuudaunau
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1) lwrddelundsiflaninssinsSoddumnuddyredads Tnsldmadamaia
ﬂszmiﬁLﬂiwﬁt,%ﬂé’wéfu%’jw,l,wﬂqmm% (Fuzzy AHP) wazinatian1sunlalymidanund
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UVBYAAINIUNITUAIICUAIYNAUANTZUIUWATISHLTIATMAUYULUUAJULATD (Fuzzy AHP) bNEUNUISLUURAN

MB OB PB LB B 1B FB ISB
Expert 1 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 4.00 | 5.00 | 6.00 | 400 | 500 | 6.00 | 0.17 | 0.20 | 0.25 | 3.00 | 400 | 500 [ 3.00 | 4.00 | 500 | 0.13 0.14 0.17
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 020 { 025 | 033 | 0.14 | 0.17 | 0.20 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 0.20 0.25 0.33
Expert 3 1.00 | 1.00 1.00 | 0.10 | 0.11 | 0.13 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.10 | 0.11 | 0.13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.10 0.11 0.13
Expert 4 1.00 | 1.00 1.00 3.00 | 400 | 500 | 0.25 [ 0.33 | 0.50 | 4.00 | 5.00 [ 6.00 | 0.17 | 0.20 | 0.25 | 6.00 | 7.00 | 8.00 | 5.00 | 6.00 [ 7.00 | 4.00 5.00 6.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 050 | 1.00 [ 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 1.00 1.00 1.00
Expert 6 1.00 | 1.00 1.00 | 0.17 | 0.20 | 025 | 0.11 | 0.13 | 0.14 | 020 | 0.25 | 0.33 | 0.14 | 0.17 | 0.20 | 0.13 | 0.14 | 0.17 | 0.25 | 033 | 050 | 0.33 0.50 1.00
Expert 7 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 4.00 | 5.00 | 6.00 | 7.00 | 800 | 9.00 | 6.00 | 7.00 | 8.00 | 4.00 | 500 | 6.00 | 4.00 [ 500 | 6.00 | 0.14 0.17 0.20
Expert 8 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 5.00 | 6.00 | 7.00 | 5.00 | 6.00 | 7.00 | 4.00 | 5.00 | 6.00 | 4.00 | 500 | 6.00 | 4.00 [ 500 | 6.00 | 2.00 3.00 4.00
Expert 9 1.00 | 1.00 1.00 | 4.00 | 5.00 | 6.00 | 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 4.00 | 5.00 | 6.00 | 2.00 | 3.00 | 400 [ 1.00 [ 1.00 | 1.00 | 1.00 1.00 1.00
MB | Expert 10 1.00 | 1.00 1.00 | 0.17 | 0.20 | 0.25 | 0.14 | 0.17 | 0.20 | 0.11 | 0.13 | 0.14 | 0.11 | 0.13 | 0.14 | 0.14 | 0.17 | 0.20 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 11 1.00 | 1.00 1.00 | 5.00 | 6.00 | 7.00 | 2.00 | 3.00 | 4.00 | 3.00 [ 4.00 | 5.00 | 6.00 | 7.00 [ 800 | 4.00 | 500 | 6.00 | 1.00 | 1.00 [ 1.00 | 1.00 1.00 1.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 400 | 500 | 6.00 | 3.00 | 400 | 500 | 1.00 | 1.00 | 1.00 | 0.20 0.25 0.33
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 14 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 0.25 | 0.33 | 0.50 | 6.00 | 7.00 | 800 | 200 | 3.00 | 400 | 6.00 | 7.00 | 8.00 | 7.00 8.00 9.00
Expert 15 1.00 | 1.00 1.00 7.00 | 800 | 9.00 | 0.13 { 0.14 | 0.17 | 0.11 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 7.00 | 800 | 9.00 | 0.13 0.14 0.17
Expert 16 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 400 [ 500 | 6.00 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 1.00 1.00 1.00
Expert 17 1.00 | 1.00 1.00 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 18 1.00 | 1.00 1.00 | 020 | 025 | 033 | 020 | 0.25 | 033 | 0.13 | 0.14 | 0.17 | 0.20 | 0.25 | 033 | 0.20 | 0.25 | 0.33 | 0.13 | 0.14 | 0.17 | 0.20 0.25 0.33
Expert 19 1.00 | 1.00 1.00 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 400 | 0.20 | 025 | 033 | 0.13 | 0.14 | 0.17 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 20 1.00 | 1.00 1.00 | 0.25 | 033 | 050 | 0.17 | 0.20 | 0.25 | 2.00 | 3.00 | 4.00 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 0.13 0.14 0.17

ol



MB OB PB LB B 1B FB ISB
Expert 1 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 4.00 | 5.00 | 6.00 | 400 | 500 | 6.00 | 0.17 | 0.20 | 0.25 | 3.00 | 400 | 500 [ 3.00 | 4.00 | 500 | 0.13 0.14 0.17
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 020 { 025 | 033 | 0.14 | 0.17 | 0.20 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 0.20 0.25 0.33
Expert 3 1.00 | 1.00 1.00 | 0.10 | 0.11 | 0.13 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.10 | 0.11 | 0.13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.10 0.11 0.13
Expert 4 1.00 | 1.00 1.00 3.00 | 400 | 500 | 0.25 [ 0.33 | 0.50 | 4.00 | 5.00 [ 6.00 | 0.17 | 0.20 | 0.25 | 6.00 | 7.00 | 8.00 | 5.00 | 6.00 [ 7.00 | 4.00 5.00 6.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 050 | 1.00 [ 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 1.00 1.00 1.00
Expert 6 1.00 | 1.00 1.00 | 0.17 | 0.20 | 025 | 0.11 | 0.13 | 0.14 | 020 | 0.25 | 0.33 | 0.14 | 0.17 | 0.20 | 0.13 | 0.14 | 0.17 | 0.25 | 033 | 050 | 0.33 0.50 1.00
Expert 7 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 4.00 | 5.00 | 6.00 | 7.00 | 800 | 9.00 | 6.00 | 7.00 | 8.00 | 4.00 | 500 | 6.00 | 4.00 [ 500 | 6.00 | 0.14 0.17 0.20
Expert 8 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 5.00 | 6.00 | 7.00 | 5.00 | 6.00 | 7.00 | 4.00 | 5.00 | 6.00 | 4.00 | 500 | 6.00 | 4.00 [ 500 | 6.00 | 2.00 3.00 4.00
Expert 9 1.00 | 1.00 1.00 | 4.00 | 5.00 | 6.00 | 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 4.00 | 5.00 | 6.00 | 2.00 | 3.00 | 400 [ 1.00 [ 1.00 | 1.00 | 1.00 1.00 1.00
MB | Expert 10 1.00 | 1.00 1.00 | 0.17 | 0.20 | 0.25 | 0.14 | 0.17 | 0.20 | 0.11 | 0.13 | 0.14 | 0.11 | 0.13 | 0.14 | 0.14 | 0.17 | 0.20 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 11 1.00 | 1.00 1.00 | 5.00 | 6.00 | 7.00 | 2.00 | 3.00 | 4.00 | 3.00 [ 4.00 | 5.00 | 6.00 | 7.00 [ 800 | 4.00 | 500 | 6.00 | 1.00 | 1.00 [ 1.00 | 1.00 1.00 1.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 400 | 500 | 6.00 | 3.00 | 400 | 500 | 1.00 | 1.00 | 1.00 | 0.20 0.25 0.33
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 14 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 0.25 | 0.33 | 0.50 | 6.00 | 7.00 | 800 | 200 | 3.00 | 400 | 6.00 | 7.00 | 8.00 | 7.00 8.00 9.00
Expert 15 1.00 | 1.00 1.00 7.00 | 800 | 9.00 | 0.13 { 0.14 | 0.17 | 0.11 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 7.00 | 800 | 9.00 | 0.13 0.14 0.17
Expert 16 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 400 [ 500 | 6.00 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 1.00 1.00 1.00
Expert 17 1.00 | 1.00 1.00 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 18 1.00 | 1.00 1.00 | 020 | 025 | 033 | 020 | 0.25 | 033 | 0.13 | 0.14 | 0.17 | 0.20 | 0.25 | 033 | 0.20 | 0.25 | 0.33 | 0.13 | 0.14 | 0.17 | 0.20 0.25 0.33
Expert 19 1.00 | 1.00 1.00 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 400 | 0.20 | 025 | 033 | 0.13 | 0.14 | 0.17 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 20 1.00 | 1.00 1.00 | 0.25 | 033 | 050 | 0.17 | 0.20 | 0.25 | 2.00 | 3.00 | 4.00 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 0.13 0.14 0.17

vl



MB OB PB LB B 1B FB ISB
Expert 1 5.00 | 6.00 7.00 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 5.00 | 6.00 | 7.00 | 0.13 | 0.14 | 0.17 | 400 | 500 | 6.00 | 4.00 | 500 | 6.00 | 0.14 0.17 0.20
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 | 200 | 3.00 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 0.33 0.50 1.00
Expert 3 8.00 | 9.00 | 10.00 | 1.00 | 1.00 | 1.00 | 5.00 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 0.10 | 0.11 | 0.13 | 500 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 8.00 9.00 10.00
Expert 4 0.20 | 0.25 0.33 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 3.00 | 400 | 500 | 0.20 | 0.25 | 0.33 | 400 | 500 | 6.00 | 500 | 6.00 | 7.00 | 6.00 7.00 8.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 { 1.00 | 1.00 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 6 4.00 | 5.00 6.00 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 0.17 | 0.20 | 0.25 | 0.14 | 0.17 | 0.20 | 0.20 | 0.25 | 0.33 | 3.00 | 4.00 | 5.00 | 2.00 3.00 4.00
Expert 7 5.00 | 6.00 7.00 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 400 | 500 | 6.00 | 0.14 | 0.17 | 0.20 | 4.00 | 500 | 6.00 | 2.00 | 3.00 | 400 | 0.17 0.20 0.25
Expert 8 5.00 | 6.00 7.00 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 6.00 { 7.00 | 800 | 6.00 | 7.00 | 800 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 4.00 5.00 6.00
Expert 9 0.17 | 0.20 0.25 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 1.00 | 1.00 | 1.00 | 3.00 4.00 5.00
OB | Expert 10 4.00 | 5.00 6.00 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 0.11 | 0.13 | 0.14 | 0.11 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 11 0.14 | 0.17 0.20 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 0.33 [ 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 1.00 1.00 1.00
Expert 13 1.00 | 1.00 1.00 100 | 1.00 | 1.00 | 200 | 300 | 400 | 1.00 [ 1.00 | 1.00 | 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 1.00 1.00 1.00
Expert 14 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 0.25 | 0.33 | 0.50 | 6.00 | 7.00 | 800 | 200 | 3.00 | 4.00 | 6.00 | 7.00 | 800 | 7.00 8.00 9.00
Expert 15 0.11 | 0.13 0.14 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 0.11 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 16 1.00 | 1.00 1.00 100 | 1.00 | 1.00 | 2.00 | 300 | 400 | 6.00 [ 7.00 | 800 | 6.00 | 7.00 | 800 | 6.00 | 700 | 800 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 17 1.00 | 2.00 3.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 2.00 3.00
Expert 18 3.00 | 4.00 5.00 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.20 [ 0.25 | 0.33 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 19 0.17 | 0.20 0.25 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 0.20 | 0.25 | 0.33 | 0.25 | 0.33 | 0.50 | 1.00 1.00 1.00
Expert 20 2.00 | 3.00 4.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 4.00 | 500 | 6.00 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 6.00 [ 7.00 | 8.00 | 1.00 1.00 1.00

ovl



MB OB PB LB B 1B FB ISB
Expert 1 5.00 | 6.00 7.00 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 5.00 | 6.00 | 7.00 | 0.13 | 0.14 | 0.17 | 400 | 500 | 6.00 | 4.00 | 500 | 6.00 | 0.14 0.17 0.20
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 1.00 { 200 | 3.00 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 0.33 0.50 1.00
Expert 3 8.00 | 9.00 | 10.00 | 1.00 | 1.00 | 1.00 | 5.00 | 6.00 | 7.00 [ 1.00 | 1.00 | 1.00 | 0.10 | 0.11 | 0.13 | 5.00 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 8.00 9.00 10.00
Expert 4 0.20 | 0.25 0.33 1.00 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 3.00 [ 400 | 500 | 0.20 | 0.25 | 0.33 | 400 | 500 | 6.00 | 500 | 6.00 | 7.00 | 6.00 7.00 8.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 [ 1.00 | 1.00 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 6 4.00 | 5.00 6.00 100 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 0.17 | 020 | 0.25 | 0.14 | 0.17 | 0.20 | 0.20 | 0.25 | 0.33 | 3.00 | 4.00 | 5.00 | 2.00 3.00 4.00
Expert 7 5.00 | 6.00 7.00 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 400 | 500 | 6.00 | 0.14 | 0.17 | 0.20 | 4.00 | 500 | 6.00 | 2.00 [ 3.00 | 400 | 0.17 0.20 0.25
Expert 8 5.00 | 6.00 7.00 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 6.00 | 7.00 [ 800 | 6.00 | 7.00 | 8.00 | 5.00 [ 6.00 | 7.00 | 500 | 6.00 | 7.00 | 4.00 5.00 6.00
Expert 9 0.17 | 0.20 0.25 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 4.00 [ 500 | 6.00 | 1.00 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 1.00 | 1.00 | 1.00 | 3.00 4.00 5.00
OB | Expert 10 4.00 | 5.00 6.00 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 0.11 | 0.13 | 0.14 | 0.11 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 11 0.14 | 0.17 0.20 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 0.33 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 1.00 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 1.00 1.00 1.00
Expert 14 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 0.25 | 0.33 | 0.50 | 6.00 | 7.00 | 800 | 200 | 3.00 | 400 | 6.00 | 7.00 | 800 | 7.00 8.00 9.00
Expert 15 0.11 | 0.13 0.14 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 0.11 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 16 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 6.00 [ 7.00 | 800 | 6.00 | 7.00 | 800 | 6.00 | 700 | 800 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 17 1.00 | 2.00 3.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 2.00 3.00
Expert 18 3.00 | 4.00 5.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.13 0.14 0.17
Expert 19 0.17 | 0.20 0.25 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 1.00 [ 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 0.20 | 0.25 | 0.33 | 0.25 | 0.33 | 0.50 | 1.00 1.00 1.00
Expert 20 2.00 | 3.00 4.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 4.00 | 500 [ 6.00 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00 | 1.00 1.00 1.00

LYl



MB OB PB LB 8 1B FB ISB
Expert 1 0.17 | 0.20 0.25 500 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00 | 0.14 | 0.17 0.20 6.00 | 7.00 | 8.00 | 500 | 6.00 | 7.00 | 0.14 0.17 0.20
Expert 2 0.25 | 0.33 0.50 | 0.25 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 033 | 0.20 | 0.25 0.33 0.33 | 0.50 [ 1.00 | 2.00 | 3.00 | 4.00 | 1.00 2.00 3.00
Expert 3 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 0.25 | 5.00 | 6.00 [ 7.00 | 1.00 | 1.00 | 1.00 | 4.00 5.00 6.00
Expert 4 2.00 | 3.00 400 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 0.33 5.00 | 6.00 [ 7.00 | 3.00 | 4.00 | 5.00 | 4.00 5.00 6.00
Expert 5 2.00 | 3.00 400 | 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 4.00 | 5.00 | 6.00 | 1.00 1.00 1.00
Expert 6 7.00 | 8.00 9.00 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 5.00 | 6.00 | 7.00 | 1.00 | 1.00 1.00 1.00 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00 | 1.00 1.00 1.00
Expert 7 0.17 | 0.20 0.25 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.14 | 0.17 0.20 1.00 | 1.00 | 1.00 | 4.00 | 5.00 | 6.00 | 2.00 3.00 4.00
Expert 8 0.14 | 0.17 0.20 | 0.17 | 0.20 | 025 | 1.00 | 1.00 | 1.00 | 5.00 | 6.00 [ 7.00 | 6.00 | 7.00 8.00 3.00 | 4.00 [ 5.00 | 500 | 6.00 | 7.00 | 3.00 4.00 5.00
Expert 9 0.17 | 0.20 0.25 4.00 | 5.00 | 6.00 | 1.00 | 1.00 | 1.00 | 3.00 | 400 | 500 | 0.20 | 0.25 0.33 300 [ 400 | 500 | 0.33 | 0.50 | 1.00 | 0.25 0.33 0.50
PB | Expert 10 5.00 | 6.00 7.00 | 5.00 | 600 | 7.00 | 1.00 | 1.00 | 100 | 0.11 | 0.13 | 0.14 | 0.11 | 0.13 0.14 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.14 0.17 0.20
Expert 11 0.25 | 0.33 0.50 3.00 | 400 | 500 | 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 0.25 | 0.33 0.50 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 0.33 0.50 1.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 0.17 0.20 0.25
Expert 13 1.00 | 1.00 1.00 ]| 0.25 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 14 0.25 | 0.33 050 | 025 | 033 | 050 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 [ 0.33 | 3.00 | 4.00 5.00 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 6.00 7.00 8.00
Expert 15 6.00 | 7.00 8.00 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 5.00 | 6.00 700 | 013 | 0.14 | 0.17 | 0.14 | 0.17 | 0.20 | 6.00 7.00 8.00
Expert 16 0.17 | 0.20 0.25 0.25 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 5.00 | 6.00 7.00 6.00 | 7.00 | 8.00 | 1.00 | 1.00 | 1.00 | 0.14 0.17 0.20
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 1.00 1.00
Expert 18 3.00 | 4.00 5.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 0.13 | 0.14 0.17 0.17 | 020 | 0.25 ] 0.20 | 0.25 | 033 | 0.14 0.17 0.20
Expert 19 1.00 | 1.00 1.00 3.00 | 400 | 500 | 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 1.00 | 1.00 1.00 0.20 | 025 | 033 | 0.20 | 0.25 | 033 | 0.13 0.14 0.17
Expert 20 4.00 | 5.00 6.00 | 2.00 | 3.00 | 400 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00 | 800 | 9.00 | 10.00 | 2.00 | 3.00 | 4.00 | 2.00 | 3.00 | 400 | 4.00 5.00 6.00

8vl



MB OB PB LB B B FB ISB
Expert 1 0.17 | 0.20 0.25 0.14 | 0.17 | 0.20 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 0.17 0.17 | 0.20 | 0.25 | 200 | 3.00 | 4.00 | 0.13 0.14 0.17
Expert 2 3.00 | 4.00 500 | 033 | 050 | 1.00 | 3.00 | 4.00 | 500 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 [ 1.00 2.00 3.00
Expert 3 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.33 0.50 1.00
Expert 4 0.17 | 0.20 0.25 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 0.25 | 400 [ 500 | 6.00 | 1.00 | 1.00 | 1.00 | 2.00 3.00 4.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 0.25 | 0.33 0.50 0.25 | 033 [ 050 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 6 3.00 | 4.00 500 | 4.00 [ 500 | 6.00 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 0.33 0.20 | 0.25 | 0.33 | 0.33 | 0.50 | 1.00 | 0.14 0.17 0.20
Expert 7 0.11 | 0.13 0.14 | 017 | 020 | 0.25 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 4.00 | 5.00 | 6.00 | 400 | 500 | 6.00 | 3.00 4.00 5.00
Expert 8 0.14 | 0.17 020 | 0.13 | 0.14 | 0.17 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 4.00 | 5.00 6.00 | 0.13 [ 0.14 | 0.17 | 0.17 | 0.20 | 0.25 | 0.13 0.14 0.17
Expert 9 1.00 | 1.00 1.00 | 0.17 | 0.20 | 0.25 | 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 0.20 | 0.25 0.33 2.00 [ 3.00 | 400 | 0.33 | 0.50 | 1.00 | 0.25 0.33 0.50
LB | Expert 10 7.00 | 8.00 9.00 7.00 | 800 | 9.00 | 7.00 [ 800 | 9.00 | 1.00 | 1.00 | 1.00 | 7.00 | 8.00 9.00 6.00 | 7.00 [ 8.00 | 6.00 | 7.00 | 8.00 | 5.00 6.00 7.00
Expert 11 0.20 | 0.25 0.33 1.00 | 200 | 3.00 | 0.20 | 0.25 | 0.33 | 1.00 | 1.00 [ 1.00 | 0.25 | 0.33 0.50 1.00 | 200 | 3.00 | 0.33 | 0.50 | 1.00 | 2.00 3.00 4.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.33 | 050 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 0.17 0.20 0.25
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.20 [ 0.25 | 0.33 | 1.00 1.00 1.00
Expert 14 2.00 | 3.00 4.00 | 2.00 | 3.00 | 400 | 3.00 [ 400 | 500 | 1.00 | 1.00 | 1.00 | 7.00 | 8.00 9.00 3.00 [ 400 | 500 | 7.00 | 800 | 9.00 | 8.00 9.00 10.00
Expert 15 7.00 | 8.00 9.00 7.00 | 800 | 9.00 | 6.00 [ 7.00 | 800 | 1.00 | 1.00 | 1.00 | 7.00 | 8.00 9.00 6.00 | 7.00 | 8.00 | 6.00 | 7.00 | 8.00 | 6.00 7.00 8.00
Expert 16 0.17 | 0.20 0.25 0.13 | 0.14 | 0.17 | 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 0.50 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 0.14 0.17 0.20
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 18 6.00 | 7.00 8.00 3.00 [ 400 | 500 | 3.00 | 4.00 | 5.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 0.25 | 033 | 050 | 0.25 | 0.33 | 0.50 | 0.13 0.14 0.17
Expert 19 0.25 | 0.33 0.50 1.00 | 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 0.17 0.17 | 0.20 | 0.25 | 0.17 | 0.20 | 0.25 | 0.17 0.20 0.25
Expert 20 0.25 | 0.33 0.50 | 0.17 | 020 | 0.25 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 0.50 0.17 | 0.20 | 0.25 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00

6v1



MB OB PB LB T8 B FB ISB
Expert 1 4.00 | 500 | 6.00 | 600 | 7.00 | 800 | 500 | 6.00 | 7.00 | 6.00 | 7.00 | 8.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 4.00 | 500 | 600 | 0.13 | 0.14 | 0.17
Expert 2 500 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 300 | 4.00 | 500 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.33 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 3 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 4.00 | 5.00 | 6.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 800 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 8.00 [ 9.00 | 10.00
Expert 4 4.00 | 500 | 6.00 | 300 | 400 | 500 | 3.00 | 4.00 | 500 [ 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 4.00 | 500 | 6.00 | 500 | 600 | 7.00
Expert 5 6.00 | 700 | 800 | 0.17 | 020 | 025 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 025 | 1.00 | 1.00 | 1.00
Expert 6 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 500 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00 | 400 | 500 | 6.00 | 1.00 | 200 | 3.00
Expert 7 013 | 0.14 | 0.17 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 6.00 | 7.00 | 800 | 0.13 | 0.14 | 0.17
Expert 8 017 | 020 | 025 | 013 | 014 | 017 | 013 | 0.4 | 017 | 017 | 020 | 025 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 017 | 013 | 0.14 | 017 | 013 | 014 | 017
Expert 9 017 | 020 | 025 | 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00 | 3.00 | 4.00 | 500 [ 1.00 | 1.00 | 1.00 | 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00
TB | Expert 10 | 7.00 | 800 | 9.00 | 7.00 | 800 | 9.00 | 7.00 | 800 | 9.00 | 011 | 013 | 014 } 100 | 1.00 | 1.00 | 014 | 0.17 | 020 | 011 | 0.13 | 014 | 013 | 0.14 0.17
Expert 11 | 013 | 014 | 017 [ 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00 | 200 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00
Expert 12 | 017 | 020 | 0.25 | 500 | 6.00 | 7.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.17 | 020 | 025 | 017 | 020 | 025
Expert 13 | 1.00 | 1.00 | 1.00 | 025 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 020 | 025 | 033 | 1.00 | 100 | 1.00
Expert 14 | 013 | 0.14 | 0.7 | 013 | 0.14 | 017 | 020 | 025 | 033 | 011 | 013 | 0.14 | 1.00 | 1.00 | 1.00 [ 020 | 025 | 033 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00
Expert 15 | 6.00 | 7.00 | 800 [ 6.00 | 7.00 | 800 | 0.14 | 017 | 020 | 011 | 0.3 | 0.14 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 6.00 | 7.00 | 800 | 013 | 0.14 | 017
Expert 16 | 0.14 | 017 | 020 [ 013 | 014 | 047 | 014 | 017 | 0.20 | 200 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 500 | 6.00 | 7.00 | 017 | 020 | 025 | 013 | 0.14 | 017
Expert 17 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.25 | 033 | 050 | 1.00 | 1.00 | 1.00
Expert 18 | 3.00 | 4.00 | 500 [ 6.00 | 7.00 | 800 | 600 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.25 | 033 | 050 | 025 | 033 | 050 | 013 | 0.14 | 017
Expert 19 | 3.00 | 4.00 | 500 [ 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 033 | 050 | 1.00 | 033 | 050 | 1.00
Expert 20 | 1.00 | 200 | 3.00 | 025 | 033 | 050 [ 010 | 0.11 | 0.3 [ 2.00 | 3.00 | 400 [ 100 | 1.00 | 1.00 | 025 | 033 | 050 | 400 | 500 | 6.00 [ 0.17 | 020 0.25

067



MB OB PB LB B B FB ISB
Expert 1 0.20 | 0.25 033 | 0.17 | 020 | 0.25 | 0.13 | 0.14 | 0.17 | 4.00 | 5.00 | 6.00 | 0.13 | 0.14 0.17 1.00 | 1.00 | 1.00 | 4.00 | 5.00 | 6.00 | 0.13 0.14 0.17
Expert 2 5.00 | 6.00 7.00 | 2.00 | 3.00 | 400 | 1.00 [ 200 | 3.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 3.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 3 1.00 | 1.00 1.00 | 0.14 | 0.17 | 0.20 | 0.14 | 0.17 | 0.20 | 1.00 | 1.00 | 1.00 | 0.10 | 0.11 0.13 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.10 0.11 0.13
Expert 4 0.13 | 0.14 | 017 | 0.17 | 0.20 | 0.25 | 0.14 | 0.17 | 0.20 | 0.17 | 0.20 | 0.25 | 0.13 | 0.14 0.17 1.00 | 1.00 | 1.00 | 0.33 | 0.50 | 1.00 | 1.00 1.00 1.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 6 6.00 | 7.00 8.00 3.00 [ 400 | 500 | 0.33 | 0.50 | 1.00 | 3.00 | 4.00 | 5.00 | 0.25 | 0.33 0.50 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 1.00 1.00
Expert 7 0.17 | 0.20 0.25 0.17 | 0.20 | 0.25 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 4.00 | 5.00 6.00 1.00 | 1.00 | 1.00 | 020 | 0.25 | 0.33 | 0.13 0.14 0.17
Expert 8 0.17 | 0.20 0.25 0.14 | 0.17 | 0.20 | 0.20 | 0.25 | 0.33 | 6.00 [ 7.00 | 8.00 | 6.00 | 7.00 8.00 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00 | 0.33 0.50 1.00
Expert 9 0.25 | 0.33 050 | 033 [ 050 | 1.00 | 0.20 | 0.25 | 0.33 | 0.25 | 0.33 | 0.50 | 0.17 | 0.20 0.25 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
B Expert 10 5.00 | 6.00 7.00 6.00 | 700 | 800 | 6.00 [ 7.00 | 800 | 0.13 | 0.14 | 0.17 | 500 | 6.00 7.00 1.00 | 1.00 | 1.00 | 0.11 | 0.13 | 0.14 | 0.14 0.17 0.20
Expert 11 0.17 | 0.20 0.25 0.25 | 033 | 0.50 | 1.00 | 1.00 | 1.00 | 0.33 | 0.50 | 1.00 | 0.25 | 0.33 0.50 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 0.25 0.33 0.50
Expert 12 0.20 | 0.25 0.33 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20 | 1.00 1.00 1.00
Expert 14 0.25 | 0.33 0.50 | 0.25 | 0.33 | 0.50 | 1.00 [ 1.00 | 1.00 | 0.20 | 0.25 | 0.33 | 3.00 | 4.00 5.00 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 500 | 6.00 7.00 8.00
Expert 15 6.00 | 7.00 8.00 6.00 | 700 | 800 | 6.00 [ 7.00 | 800 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 0.17 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 0.13 0.14 0.17
Expert 16 0.14 | 0.17 020 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 0.14 | 0.17 0.20 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 0.10 0.11 0.13
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 18 3.00 | 4.00 5.00 6.00 [ 7.00 | 800 | 4.00 | 5.00 | 6.00 | 2.00 | 3.00 | 4.00 | 2.00 | 3.00 4.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 1.00
Expert 19 6.00 | 7.00 8.00 3.00 [ 400 [ 500 | 3.00 | 4.00 | 5.00 | 4.00 | 5.00 | 6.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 500 | 1.00 1.00 1.00
Expert 20 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 4.00 | 5.00 | 6.00 | 2.00 | 3.00 4.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 050 | 4.00 5.00 6.00

167



MB OB PB LB B B FB ISB
Expert 1 0.20 | 0.25 033 | 0.17 | 020 | 0.25 | 0.14 [ 0.17 | 0.20 | 0.25 | 0.33 | 0.50 | 0.17 | 0.20 0.25 0.17 | 0.20 | 0.25 | 1.00 | 1.00 | 1.00 | 0.13 0.14 0.17
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 050 | 0.25 | 0.33 | 0.50 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 3 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.10 | 0.11 0.13 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.10 0.11 0.13
Expert 4 0.14 | 0.17 020 | 0.14 | 0.17 | 020 | 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 0.25 1.00 | 200 | 3.00 | 1.00 | 1.00 | 1.00 | 2.00 3.00 4.00
Expert 5 0.17 | 0.20 0.25 4.00 | 500 | 6.00 | 0.17 | 020 | 0.25 | 1.00 | 1.00 | 1.00 | 4.00 | 5.00 6.00 4.00 | 5.00 | 6.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 6 2.00 | 3.00 400 | 020 | 025 | 033 | 0.17 | 020 | 0.25 | 1.00 | 2.00 | 3.00 | 0.17 | 0.20 0.25 0.25 | 033 | 0.50 | 1.00 | 1.00 | 1.00 | 0.14 0.17 0.20
Expert 7 0.17 | 0.20 0.25 025 | 033 | 050 | 0.17 | 0.20 | 0.25 ] 0.17 | 0.20 | 0.25 | 0.13 | 0.14 0.17 3.00 | 4.00 | 500 | 1.00 | 1.00 | 1.00 | 0.13 0.14 0.17
Expert 8 0.17 | 0.20 0.25 0.14 | 0.17 | 0.20 | 0.14 | 0.17 | 0.20 | 400 | 500 | 6.00 | 6.00 | 7.00 800 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 0.13 0.14 0.17
Expert 9 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 1.00 [ 2.00 | 3.00 | 1.00 | 1.00 1.00 | 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 4.00 5.00 6.00
FB | Expert 10 6.00 | 7.00 8.00 6.00 | 700 | 800 | 6.00 [ 7.00 | 800 | 0.13 | 0.14 | 0.17 | 7.00 | 8.00 9.00 7.00 | 8.00 [ 9.00 | 1.00 | 1.00 | 1.00 | 7.00 8.00 9.00
Expert 11 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50 | 1.00 | 2.00 [ 3.00 | 1.00 | 2.00 3.00 0.33 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 12 1.00 | 1.00 1.00 6.00 | 7.00 | 8.00 | 400 | 500 | 6.00 | 0.17 | 0.20 | 0.25 | 4.00 | 5.00 6.00 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 1.00 1.00
Expert 13 1.00 | 1.00 1.00 3.00 | 400 | 500 | 400 [ 500 | 6.00 | 3.00 | 4.00 [ 500 | 3.00 | 4.00 500 | 5.00 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 4.00 5.00 6.00
Expert 14 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 0.20 | 025 | 033 | 0.11 | 0.13 | 0.14 | 1.00 | 1.00 1.00 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 2.00 3.00 4.00
Expert 15 011 | 0.13 0.14 6.00 | 7.00 | 800 | 500 | 6.00 | 700 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 0.17 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00 | 0.13 0.14 0.17
Expert 16 0.14 | 0.17 0.20 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 4.00 | 5.00 6.00 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 0.17 0.20 0.25
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 2.00 | 3.00 4.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00
Expert 18 6.00 | 7.00 8.00 6.00 | 7.00 | 800 | 3.00 [ 4.00 | 500 | 2.00 | 3.00 [ 4.00 | 200 | 3.00 4.00 400 [ 500 | 6.00 | 1.00 | 1.00 | 1.00 | 0.25 0.33 0.50
Expert 19 4.00 | 5.00 6.00 | 2.00 [ 3.00 | 400 | 3.00 | 4.00 | 5.00 | 4.00 | 5.00 | 6.00 | 1.00 | 2.00 3.00 0.20 | 0.25 | 0.33 | 1.00 | 1.00 | 1.00 | 0.25 0.33 0.50
Expert 20 2.00 | 3.00 400 | 013 | 0.14 | 0.17 | 0.25 | 0.33 | 0.50 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 0.25 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00 | 2.00 3.00 4.00

AN



MB OB PB LB B B FB ISB
Expert 1 6.00 | 7.00 8.00 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 | 6.00 | 7.00 | 800 | 6.00 | 7.00 8.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 1.00 1.00
Expert 2 3.00 | 4.00 5.00 1.00 | 200 | 3.00 | 033 | 050 | 1.00 | 0.33 | 050 | 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00
Expert 3 8.00 | 9.00 | 10.00 | 0.10 | 0.11 | 0.13 | 0.17 | 0.20 | 0.25 | 1.00 | 2.00 | 3.00 | 0.10 | 0.11 0.13 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 1.00 1.00 1.00
Expert 4 0.17 | 0.20 0.25 0.13 | 0.14 | 017 | 0.17 | 0.20 | 0.25 | 0.25 | 033 [ 050 | 0.14 | 0.17 0.20 1.00 1.00 1.00 0.25 | 0.33 0.50 1.00 1.00 1.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00
Expert 6 1.00 | 2.00 3.00 0.25 | 033 | 050 | 1.00 | 1.00 | 1.00 | 5.00 | 6.00 [ 7.00 | 0.33 | 0.50 1.00 1.00 1.00 1.00 5.00 | 6.00 7.00 1.00 1.00 1.00
Expert 7 500 | 6.00 7.00 4.00 | 500 | 6.00 | 0.25 | 033 | 0.50 | 0.20 | 0.25 | 0.33 | 6.00 [ 7.00 8.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 1.00 1.00
Expert 8 0.25 | 0.33 0.50 0.17 | 020 | 025 | 0.20 | 0.25 | 0.33 | 6.00 | 7.00 [ 800 | 6.00 | 7.00 8.00 1.00 | 2.00 3.00 6.00 | 7.00 8.00 1.00 1.00 1.00
Expert 9 1.00 | 1.00 1.00 020 | 025 | 033 | 200 | 3.00 | 4.00 | 2.00 | 3.00 | 4.00 | 0.17 | 0.20 0.25 1.00 1.00 1.00 0.17 | 0.20 0.25 1.00 1.00 1.00
ISB | Expert 10 6.00 [ 7.00 8.00 6.00 | 7.00 [ 8.00 | 500 | 6.00 | 7.00 | 0.14 | 0.17 | 0.20 | 6.00 | 7.00 8.00 5.00 | 6.00 7.00 0.11 | 0.13 0.14 1.00 1.00 1.00
Expert 11 1.00 | 1.00 1.00 1.00 [ 1.00 | 1.00 | 1.00 [ 2.00 | 3.00 | 0.25 | 0.33 | 0.50 | 1.00 | 1.00 1.00 2.00 | 3.00 4.00 1.00 | 1.00 1.00 1.00 1.00 1.00
Expert 12 3.00 [ 4.00 5.00 1.00 | 1.00 | 1.00 | 4.00 [ 500 | 6.00 | 0.17 | 0.20 | 0.25 | 4.00 | 5.00 6.00 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 17.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 1.00 1.00 0.17 | 0.20 0.25 1.00 1.00 1.00
Expert 14 0.11 | 0.13 0.14 0.11 | 013 | 0.14 | 0.13 | 0.14 | 0.17 | 0.10 | 0.11 | 0.13 | 025 | 0.33 0.50 0.13 | 0.14 0.17 0.25 | 0.33 0.50 1.00 1.00 1.00
Expert 15 6.00 [ 7.00 8.00 6.00 | 7.00 | 800 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 | 0.17 | 6.00 | 7.00 8.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 1.00 1.00
Expert 16 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 5.00 | 6.00 | 7.00 | 5.00 | 6.00 | 7.00 | 6.00 | 7.00 8.00 8.00 | 9.00 | 10.00 | 4.00 | 5.00 6.00 1.00 1.00 1.00
Expert 17 1.00 | 1.00 1.00 0.33 | 0.50 [ 1.00 | 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00 1.00
Expert 18 3.00 | 4.00 5.00 6.00 | 7.00 | 8.00 | 500 | 6.00 [ 7.00 | 6.00 | 7.00 | 800 | 6.00 | 7.00 8.00 1.00 1.00 1.00 2.00 | 3.00 4.00 1.00 1.00 1.00
Expert 19 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 400 | 500 [ 6.00 | 1.00 | 2.00 3.00 1.00 1.00 1.00 2.00 | 3.00 4.00 1.00 1.00 1.00
Expert 20 6.00 [ 7.00 8.00 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 | 1.00 1.00 | 1.00 | 4.00 | 5.00 6.00 0.17 | 0.20 0.25 0.25 | 0.33 0.50 1.00 1.00 1.00

AN



v o 4 a 8% = a ¢ a o & = I3 a 1 L v o
VBYAAIMIUNITIAINSNAYNAUANTSUIUIATISTILTIATMAUBULUUARULATD (Fuzzy AHP) Lﬂm%ﬂi%l&ﬂﬂﬂ&l‘ﬁﬁ]f\]ElE}iﬂﬁiiﬂﬂTIJﬂ'ﬁﬁJﬂﬂ']i

MB1 MB2 MB3 MB4 MB5
Expert 1 1.00 | 1.00 1.00 | 7.00 | 8.00 9.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00
Expert 2 1.00 | 1.00 1.00 | 5.00 | 6.00 7.00 | 5.00 | 6.00 7.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00
Expert 3 1.00 | 1.00 1.00 | 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00
Expert 4 1.00 | 1.00 1.00 | 3.00 | 4.00 5.00 8.00 [ 9.00 | 10.00 | 6.00 | 7.00 8.00 | 2.00 | 3.00 4.00
Expert 5 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
Expert 6 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 6.00 | 7.00 8.00 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 7 1.00 | 1.00 1.00 | 8.00 | 9.00 | 10.00 | 8.00 [ 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 8.00 | 9.00 [ 10.00
Expert 8 1.00 | 1.00 1.00 | 6.00 | 7.00 8.00 8.00 | 9.00 | 10.00 | 6.00 | 7.00 8.00 4.00 | 5.00 6.00
Expert 9 1.00 | 1.00 1.00 | 6.00 | 7.00 8.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 7.00 | 8.00 9.00
MB1 | Expert 10 1.00 | 1.00 1.00 | 6.00 | 7.00 8.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 6.00 | 7.00 8.00
Expert 11 1.00 | 1.00 1.00 | 5.00 [ 6.00 T TN e 0.33 3.00 | 4.00 5.00 0.25 | 0.33 0.50
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 3.00 | 4.00 5.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 1.00 | 1.00 1.00 | 7.00 | 8.00 9.00 8.00 | 9.00 | 10.00 | 6.00 | 7.00 8.00 4.00 | 5.00 6.00
Expert 15 1.00 | 1.00 1.00 | 7.00 | 8.00 9.00 | 0.13 | 0.14 0.17 0.13 | 0.14 0.17 | 0.11 | 0.13 0.14
Expert 16 1.00 | 1.00 1.00 | 0.13 | 0.14 0.17 | 0.11 | 0.13 0.14 | 0.13 | 0.14 0.17 6.00 | 7.00 8.00
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 1.00 | 1.00 1.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
Expert 19 1.00 | 1.00 1.00 1.00 | 1.00 1.00 3.00 | 4.00 500 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 20 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 0.17 | 0.20 0.25 4.00 | 5.00 6.00 1.00 | 2.00 3.00

pal



MB1 MB2 MB3 MB4 MB5
Expert 1 0.11 | 013 | 0.14 1.00 | 1.00 1.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 0.13 | 0.14 0.17
Expert 2 0.14 | 0.17 | 0.20 1.00 | 1.00 1.00 | 4.00 | 5.00 6.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00
Expert 3 0.10 | 0.11 0.13 1.00 | 1.00 1.00 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00
Expert 4 0.20 | 0.25 | 0.33 1.00 | 1.00 1.00 4.00 | 5.00 6.00 | 2.00 | 3.00 4.00 0.25 | 0.33 0.50
Expert 5 0.25 | 0.33 | 0.50 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 6 0.25 | 033 | 050 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.25 | 033 0.50 | 2.00 | 3.00 4.00
Expert 7 0.10 | 0.11 0.13 1.00 | 1.00 1.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 0.17 | 0.20 0.25
Expert 8 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 4.00 | 5.00 6.00 0.17 | 0.20 0.25
Expert 9 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
MB2 | Expert10 | 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 | 0.13 | 0.14 0.17 0.11 | 0.13 0.14 | 0.13 | 0.14 0.17
Expert 11 0.14 | 0.17 | 0.20 1.00 | 1.00 1.00 4.00 | 5.00 6.00 | 0.20 | 0.25 0.33 2.00 | 3.00 4.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 0.11 | 0.13 | 0.14 | 1.00 | 1.00 1.00 3.00 | 4.00 5.00 0.20 | 0.25 033 | 0.13 | 0.14 0.17
Expert 15 0.11 | 0.13 | 0.14 1.00 | 1.00 1.00 7.00 | 8.00 9.00 0.13 | 0.14 0.17 | 0.11 | 0.13 0.14
Expert 16 6.00 | 7.00 | 8.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00 1.00 | 2.00 3.00 1.00 | 2.00 3.00
Expert 18 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 6.00 | 7.00 8.00 1.00 | 2.00 3.00
Expert 19 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 | 2.00 | 3.00 4.00
Expert 20 | 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 | 5.00 | 6.00 7.00 3.00 | 4.00 5.00

Gql



MB1 MB2 MB3 MB4 MB5
Expert 1 0.11 { 0.13 | 0.14 | 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 0.13 | 0.14 0.17 0.13 | 0.14 0.17
Expert 2 0.14 | 0.17 | 020 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 0.13 | 0.14 0.17 0.14 | 0.17 0.20
Expert 3 0.10 | 0.11 0.13 | 0.10 | 0.11 0.13 1.00 | 1.00 1.00 | 0.10 | 0.11 0.13 0.10 | 0.11 0.13
Expert 4 0.10 | 0.11 0.13 ] 0.17 | 0.20 0.25 1.00 | 1.00 1.00 0.25 | 0.33 0.50 0.13 | 0.14 0.17
Expert 5 0.17 | 020 | 025 | 025 | 0.33 0.50 1.00 | 1.00 1.00 4.00 | 5.00 6.00 0.25 | 0.33 0.50
Expert 6 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00
Expert 7 0.10 | 0.11 0.13 | 0.13 | 0.14 0.17 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.13 | 0.14 0.17
Expert 8 0.10 | 0.11 0.13 | 3.00 | 4.00 5.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.13 | 0.14 0.17
Expert 9 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
MB3 | Expert10 | 0.11 | 0.13 | 0.14 [ 6.00 | 7.00 8.00 1.00 | 1.00 1.00 7.00 | 8.00 9.00 0.11 | 0.13 0.14
Expert 11 3.00 | 400 | 5.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 1.00 | 2.00 3.00 0.33 | 0.50 1.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 2.00 | 3.00 4.00 2.00 | 3.00 4.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 0.10 | 0.11 0.13 | 020 | 0.25 0.33 1.00 | 1.00 1.00 0.14 | 0.17 0.20 | 0.11 | 0.13 0.14
Expert 15 6.00 | 7.00 | 800 | 0.11 | 0.13 0.14 1.00 | 1.00 1.00 6.00 | 7.00 8.00 | 0.11 | 0.13 0.14
Expert 16 7.00 | 800 | 9.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 17 1.00 | 1.00 1.00 | 0.33 | 0.50 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00 1.00 | 2.00 3.00
Expert 18 | 0.17 | 020 | 025 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 0.14 | 0.17 0.20
Expert 19 0.20 | 0.25 | 0.33 1.00 | 1.00 1.00 1.00 | 1.00 1.00 3.00 | 4.00 5.00 1.00 | 1.00 1.00
Expert 20 | 4.00 | 500 | 6.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 3.00 | 4.00 500 | 5.00 | 6.00 7.00

991



MB1 MB2 MB3 MB4 MB5
Expert 1 0.11 | 013 | 0.14 | 0.13 | 0.14 | 0.17 6.00 | 7.00 8.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 2 0.13 | 0.14 | 0.17 | 0.17 | 0.20 0.25 6.00 | 7.00 8.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 0.10 | 0.11 0.13 | 0.10 | 0.11 0.13 8.00 [ 9.00 | 10.00 | 1.00 | 1.00 1.00 0.10 | 0.11 0.13
Expert 4 0.13 | 0.14 | 0.17 | 0.25 | 0.33 0.50 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
Expert 5 0.17 | 020 | 025 | 025 | 0.33 050 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 6 0.11 | 0.13 | 0.14 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 5.00 | 6.00 7.00
Expert 7 0.10 | 0.11 0.13 | 0.13 | 0.14 0.17 4.00 | 5.00 6.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 8 0.13 | 0.14 | 0.17 | 0.17 | 0.20 0.25 4.00 | 5.00 6.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
Expert 9 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
MB4 | Expert10 | 0.11 | 0.13 | 0.14 [ 7.00 | 8.00 SOVCA A RER A3 0.14 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 11 0.20 | 0.25 | 0.33 | 3.00 | 4.00 SR QPP 1.00 1.00 | 1.00 1.00 3.00 | 4.00 5.00
Expert 12 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00 2.00 | 3.00 4.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 0.13 | 0.14 | 0.17 | 3.00 | 4.00 500 | 5.00 | 6.00 7.00 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20
Expert 15 6.00 | 7.00 | 8.00 | 6.00 [ 7.00 8.00 | 0.13 | 0.14 0.17 1.00 | 1.00 1.00 | 0.11 | 0.13 0.14
Expert 16 6.00 | 7.00 | 8.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 17 1.00 | 1.00 1.00 | 0.33 | 0.50 1.00 | 0.33 | 0.50 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00
Expert 18 | 0.17 | 020 | 025 | 0.13 | 0.14 0.17 | 025 | 0.33 0.50 1.00 | 1.00 1.00 0.14 | 0.17 0.20
Expert 19 025 | 033 | 050 | 0.17 | 0.20 0.25 0.20 | 0.25 0.33 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 20 | 0.17 | 020 | 025 | 0.14 | 0.17 0.20 | 0.20 | 0.25 0.33 1.00 | 1.00 1.00 1.00 | 1.00 1.00

16T



MB1 MB2 MB3 MB4 MB5
Expert 1 0.11 | 0.13 | 0.14 | 6.00 | 7.00 8.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 | 1.00 1.00
Expert 2 0.13 | 0.14 | 0.17 | 0.17 | 0.20 0.25 5.00 | 6.00 7.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 0.10 | 0.11 0.13 | 0.10 | 0.11 0.13 8.00 [ 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 1.00 | 1.00 1.00
Expert 4 025 | 033 | 050 | 2.00 | 3.00 4.00 6.00 | 7.00 8.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 6 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 | 0.33 | 0.50 1.00 0.14 | 0.17 0.20 1.00 | 1.00 1.00
Expert 7 0.10 | 0.11 0.13 | 4.00 | 5.00 6.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 | 1.00 1.00
Expert 8 0.17 | 020 | 025 | 4.00 | 5.00 6.00 6.00 | 7.00 8.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
Expert 9 0.11 | 0.13 | 0.14 | 4.00 | 5.00 6.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
MB5 | Expert10 | 0.13 | 0.14 | 0.17 [ 6.00 | 7.00 8.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 11 2.00 | 3.00 | 400 | 0.25 | 0.33 0.50 1.00 | 2.00 3.00 | 020 | 0.25 0.33 1.00 | 1.00 1.00
Expert 12 | 020 | 0.25 | 033 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 0.25 | 0.33 0.50 1.00 | 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 0.17 | 020 | 0.25 | 6.00 | 7.00 8.00 7.00 | 8.00 9.00 5.00 | 6.00 7.00 1.00 | 1.00 1.00
Expert 15 7.00 | 800 | 9.00 | 7.00 | 8.00 9.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 16 0.13 | 0.14 | 0.17 | 6.00 | 7.00 8.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 | 1.00 1.00
Expert 17 1.00 | 1.00 1.00 | 0.33 | 0.50 1.00 | 0.33 | 0.50 1.00 0.33 | 0.50 1.00 1.00 | 1.00 1.00
Expert 18 1.00 | 1.00 1.00 | 0.33 | 0.50 1.00 | 500 | 6.00 7.00 5.00 | 6.00 7.00 1.00 | 1.00 1.00
Expert 19 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 20 | 033 | 0.50 1.00 | 0.20 | 0.25 033 | 0.14 | 0.17 0.20 1.00 | 1.00 1.00 1.00 | 1.00 1.00

86T
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OB1 0B2 0B3 OB1 0B2 0OB3
Expert1 | 1.00 | 1.00 | 1.00 | 014 | 017 | 020 | 500 | 6.00 | 7.00 Expert1 | 500 | 600 | 7.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00
Expert2 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00 Expert2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 [ 1.00 | 1.00 | 1.00
Expert3 | 1.00 | 1.00 | 1.00 | 800 | 9.00 | 10.00 [ 800 | 9.00 | 10.00 Expert3 | 010 | 011 | 013 | 1.00 | 1.00 | 1.00 | 800 | 9.00 | 10.00
Expert4 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 600 | 200 | 3.00 | 4.00 Expert4 | 0.17 | 020 | 025 | 1.00 | 1.00 | .00 [ 1.00 | 1.00 | 1.00
Expert5 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 | .00 | 1.00 | 1.00 Expert5 | 025 | 033 | 050 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00
Expert6 | 1.00 | 1.00 | 1.00 | 033 | 0.50 | .00 | 1.00 | 2.00 | 3.00 Expert6 | 1.00 | 200 | 3.00 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50
Expert 7 | 1.00 | 1.00 | 1.00 | 5.00 | 600 | 7.00 | 600 | 7.00 | 8.00 Expert 7 | 0.14 | 047 | 020 | 1.00 | 1.00 | 1.00 [ 6.00 | 7.00 | 8.00
Experts | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 Expert8 | 0.7 | 020 | 025 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert9 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | .00 | 4.00 | 5.00 | 6.00 Experto | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.7 | 020 | 0.25
081 | Expert 10 | 2.00 | 1.00 | 100 | 600 | 7.00 | 800 | 6.00 | 7.00 | 8.0 082 | Expert10 | 013 | 014 | 017 | 1.00 | 1.00 | 1.00 | 7.00 | 800 | 9.00
Expert 11 | 1.00 | 1.00 | 1.00 | 200 | 300 | 400 | 025 | 033 | 050 Expert 11 | 025 | 033 | 050 | 1.00 | 1.00 | 1.00 [ 1.00 | 2.00 | 3.00
Expert 12 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00 | 0.25 | 033 | 0.50 Expert 12 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 Expert 13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 14 | 1.00 | 1.00 | 1.00 | 3.00 | 400 | 500 | 200 | 3.00 | 4.00 Expert 14 | 020 | 025 | 033 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50
Expert 15 | 1.00 | 1.00 | 1.00 | 7.00 | 800 | 9.00 | 013 | 0.14 | 017 Expert 15 | 0.11 | 0.3 | 0.14 | 1.00 | 1.00 | 1.00 [ 011 | 0.13 | 0.14
Expert 16 | 1.00 | 100 | 1.00 | 0.13 | 0.04 | 017 | 1.00 | 1.00 | 1.00 Expert 16 | 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00
Expert 17 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 17 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 [ 1.00 | 1.00 | 1.00
Expert 18 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00 | 200 | 3.00 | 4.00 Expert 18 | 025 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 19 | 1.00 | 1.00 | 1.00 | 3.00 | 400 | 500 | 1.00 | 200 | 3.00 Expert 19 | 020 | 0.25 | 033 | 1.00 | 1.00 | 1.00 [ 0.4 | 0.17 | 0.20
Expert20 | 1.00 | 1.00 | 1.00 | 025 | 0.33 | 0.50 [ 0.25 | 0.33 | 0.50 Expert 20 | 2.00 | 3.00 | 400 | 1.00 | 1.00 | 1.00 [ 017 | 020 | 0.25

651



OB1 OB2 OB3
Expert 1 0.14 | 0.17 0.20 0.13 | 0.14 0.17 1.00 | 1.00 1.00
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 0.10 | 0.11 0.13 0.10 | 0.11 0.13 1.00 | 1.00 1.00
Expert 4 0.25 [ 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 6 0.33 | 050 | 1.00 | 2.00 | 3.00 | 4.00 | 1.00 | 1.00 | 1.00
Expert 7 0.13 | 0.14 0.17 0.13 | 0.14 0.17 1.00 | 1.00 1.00
Expert 8 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 9 0.17 | 020 | 0.25 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00
OB3 | Expert 10 0.13 | 0.14 0.17 0.11 | 0.13 0.14 1.00 | 1.00 1.00
Expert 11 2.00 | 3.00 4.00 0B3mlm0-50: 1.00 1.00 | 1.00 1.00
Expert 12 2.00 | 3.00 4.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 025 | 033 | 050 | 200 | 3.00 | 4.00 [ 1.00 | 1.00 | 1.00
Expert 15 6.00 | 7.00 8.00 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 16 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.17 | 1.00 | 1.00 | 1.00
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 | 025 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 19 | 033 | 050 | 1.00 | 500 | 6.00 | 7.00 [ 1.00 | 1.00 | 1.00
Expert 20 | 2.00 | 3.00 | 4.00 4.00 | 500 | 6.00 1.00 | 1.00 1.00
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v ° 4 a (84 a a ¢ a o o 7] = (4 a 1 [ 1'% a o/ (4
VBYAAINIUNITIAUAIICUAIYVNAUANTSUIUWAIISTILVIATMAUYULUUARULATD (Fuzzy AHP) Lﬂm‘ﬂ‘ﬂi%LSJUEJE]EJ{]QQEJQ‘UﬁiiﬂWmNaGlﬂiu"‘l/l

PB1 PB2 PB3 PB1 PB2 PB3
Expert 1 1.00 | 1.00 | 1.00 | 500 | 6.00 | 7.00 | 500 | 6.00 | 7.00 Expert 1 014 | 017 | 020 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00
Expert 2 1.00 | 1.00 | 1.00 | 3.00 | 400 | 500 | 3.00 | 4.00 | 5.00 Expert2 | 020 | 025 | 033 | 1.00 | 1.00 | 1.00 | 0.25 | 033 | 0.50
Expert 3 1.00 | 1.00 | 1.00 | 800 | 9.00 | 1000 | 0.10 | 0.11 | 0.13 Expert3 | 010 | 011 | 013 | 1.00 | 1.00 | 1.00 | 0.10 | 0.11 | 0.3
Expert 4 1.00 | 1.00 | 1.00 | 025 | 033 | 050 | 0.17 | 0.20 | 0.25 Expertd | 200 | 3.00 | 400 [ 1.00 | 1.00 | 1.00 | 0.25 | 033 | 0.50
Expert 5 1.00 | 1.00 | 1.00 | 400 | 500 | 6.00 | 4.00 | 500 | 6.00 Expert 5 017 | 020 | 025 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00
Expert 6 1.00 | 1.00 | 1.00 | 1.00 | 200 | 300 | 1.00 | 2.00 | 3.00 Expert6 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00
Expert 7 1.00 | 1.00 | 1.00 | 400 | 500 | 600 | 0.17 | 0.20 | 0.25 Expert 7 | 0.7 | 0.20 | 025 | 1.00 | 1.00 | 1.00 [ 0.7 | 020 | 0.25
Expert 8 1.00 | 1.00 | 1.00 | 013 | 014 | 017 | 014 | 017 | 0.20 Expert8 | 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 0.25
Expert 9 1.00 | 1.00 | 1.00 | 300 | 400 | 500 | 200 | 3.00 | 4.00 Expert9 | 020 | 025 | 033 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00
PB1 | Expert10 | 1.00 | 1.00 | 1.00 | 6.00 [ 7.00 | 800 | 0.11 | 0.13 | 0.14 PB2 | Expert10 [ 013 | 0.14 | 0.47 | 1.00 | 1.00 | 1.00 | 0.11 | 0.13 | 0.14
Expert 11 | 1.00 | 1.00 | 1.00 [ 6.00 | 7.00 | 800 | 0.20 | 0.25 | 0.33 Expert 11 | 013 | 0.14 | 017 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00
Expert 12 | 1.00 | 1.00 | 1.00 [ 017 | 0.20 | 0.25 | 200 | 3.00 | 4.00 Expert 12 | 4.00 | 500 | 6.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 13 | 1.00 | 1.00 | 1.00 [ 12.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 3.00 | 4.00 | 5.00
Expert 14 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | .00 | 014 | 017 | 0.20 Expert 14 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20
Expert 15 | 1.00 | 1.00 | 1.00 | 7.00 | 800 | 9.00 [ 013 | 014 | 0.17 Expert 15 | 0.11 | 013 | 014 | 1.00 | 1.00 | 1.00 | 0.13 | 0.14 | 0.7
Expert 16 | 1.00 | 1.00 | 1.00 [ 1.00 | .00 | 1.00 | 0.4 | 017 | 0.20 Expert 16 | 1.00 | 1.00 | 1.00 [ 100 | 1.00 | 1.00 | 0.14 | 0.17 | 0.20
Expert 17 | 1.00 | 1.00 | 1.00 | 011 | 0.13 | 014 | 1.00 | 1.00 | 1.00 Expert 17 | 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 1.00 | 1.00 | 1.00 [ 013 | 0.14 | 017 | 0.25 | 033 | 0.50 Expert18 | 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 0.50
Expert 19 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 19 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 20 | 1.00 | 1.00 | 1.00 [ 017 | 020 | 025 | 400 | 500 | 600 Expert 20 | 4.00 | 500 | 6.00 [ 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00

191



PB1 PB2 PB3
Expert 1 0.14 | 0.17 0.20 0.13 | 0.14 0.17 1.00 | 1.00 1.00
Expert 2 0.20 | 0.25 0.33 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 3 8.00 [ 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 1.00 [ 1.00 1.00
Expert 4 4.00 | 5.00 6.00 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 5 0.17 | 0.20 | 0.25 0.25 | 0.33 | 0.50 1.00 | 1.00 1.00
Expert 6 0.33 | 0.50 1.00 0.33 | 050 1.00 1.00 | 1.00 1.00
Expert 7 4.00 | 5.00 6.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
Expert 8 500 | 6.00 | 7.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
Expert 9 0.25 | 0.33 0.50 G2 0.3} 0.50 1.00 | 1.00 1.00
PB3 | Expert 10 7.00 | 8.00 | 9.00 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 11 3.00 | 4.00 5.00 0.25 | 033 0.50 1.00 | 1.00 1.00
Expert 12 | 0.25 | 033 0.50 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 13 1.00 | 1.00 1.00 0.20 | 0.25 | 033 1.00 | 1.00 1.00
Expert 14 | 5.00 | 6.00 7.00 5.00 | 6.00 7.00 1.00 | 1.00 1.00
Expert 15 6.00 | 7.00 8.00 6.00 | 7.00 8.00 1.00 | 1.00 1.00
Expert 16 | 5.00 | 6.00 7.00 5.00 | 6.00 7.00 1.00 | 1.00 1.00
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 | 2.00 | 3.00 4.00 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 19 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 20 | 0.17 | 020 | 025 | 017 | 020 | 0.25 | 1.00 | 1.00 | 1.00
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v o (4 a (84 a a ¢ a o o 1 = (4 a 1 (% 1'%
VBYAAINIUNITAUAIISUAIYNAUANTSUIUNATISTILVIATMAUYULUUARULATD (Fuzzy AHP) Lﬂm‘VI‘UiSL&I‘UEJE]EJ{]QQEJE!‘Uﬁiiﬂﬂ']‘Uﬂ{]‘lﬂﬁﬂEJ

LB1 LB2 LB3 LB1 LB2 LB3

Expert 1 100 | 1.00 | 100 | 011 | 0.13 | 0.14 | 011 | 013 | 0.14 Expert 1 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00 | 500 | 6.00 | 7.00
Expert 2 100 | 1.00 | 1.00 | 014 | 017 | 020 | 013 | 0.4 | 017 Expert2 | 5.00 | 600 | 700 [ 1.00 | 1.00 | 1.00 | 013 | 0.14 | 017
Expert 3 1.00 | 1.00 | 1.00 | 800 | 9.00 | 1000 | 0.10 | 0.11 | 0.13 Expert 3 0.10 | 011 | 043 | 1.00 | 1.00 | 1.00 | 8.00 | 9.00 | 10.00
Expert 4 1.00 | 1.00 | 1.00 | 025 | 033 | 050 | 0.17 | 0.20 | 0.25 Expert4 | 200 | 300 | 400 [ 1.00 | 1.00 | 1.00 | 025 | 033 | 0.50
Expert 5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25 Expert 5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 0.25
Expert 6 1.00 | 1.00 | 1.00 | 033 | 050 | 1.00 | 025 | 033 | 050 Expert 6 1.00 | 200 | 300 | 1.00 | 1.00 | 1.00 | 033 | 050 | 1.00
Expert 7 1.00 | 1.00 | 1.00 | 013 | 014 | 047 | 013 | 014 | 017 Expert 7 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 8.00
Expert 8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 017 | 0.20 | 0.25 Expert 8 1.00 | .00 | 1.00 [ 1.00 | 1.00 | 1.00 | 0.17 | 0.20 | 0.25
Expert 9 1.00 | 1.00 | 1.00 | 017 | 020 { 025 | 0.17 | 0.20 | 0.25 Expert 9 400 | 500 | 600 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
LBt | Expert10 | 1.00 | 1.00 | 100 [ 010 | 011 | 013 | 013 | 014 | 017 B2 | Expert 10 | 800 | 9.00 | 10.00 | 1.00 | 1.00 | 1.00 | 7.00 | 8.00 | 9.00
Expert 11 | 1.00 | 1.00 | 1.00 [ 3.00 | 400 | 500 | 0.33 | 050 | 1.00 Expert 11 | 020 | 025 | 033 | 1.00 | 1.00 | 1.00 [ 2.00 | 3.00 | 4.00
Expert 12 | 1.00 | 1.00 | 1.00 [ 020 | 0.25 | 0.33 | 017 | 020 | 0.25 Expert 12 | 300 | 400 | 500 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 0.25
Expert 13 | 1.00 | 1.00 | 1.00 [ 12.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 14 | 1.00 | 1.00 | 1.00 [ 1.00 | .00 | .00 | 3.00 | 4.00 | 500 Expert 14 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 3.00 | 400 | 5.00
Expert 15 | 1.00 | 1.00 | 1.00 | 8.00 | 9.00 | 10.00 | 7.00 | 800 | 9.00 Expert 15 | 0.10 | 011 | 013 [ 1.00 | 1.00 | 1.00 | 7.00 | 800 | 9.00
Expert 16 | 1.00 | 1.00 | 1.00 [ 014 | 017 | 020 | 013 | 014 | 017 Expert 16 | 5.00 | 6.00 | 7.00 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 0.25
Expert 17 | 1.00 | 1.00 | 1.00 [ 1.00 | .00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 17 | 1.00 | 1.00 | 100 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 1.00 | 1.00 | 1.00 [ 017 | 0.20 | 0.25 | 0.13 | 0.14 | 0.17 Expert 18 | 4.00 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 0.25
Expert 19 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 19 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 20 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 20 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 100 [ 025 | 033 | 050

e91



LB1 LB2 B3
Expert 1 | 700 | 800 | 900 | 014 | 017 | 020 | 100 | 1.00 | 1.00
Expert2 | 6.00 | 7.00 | 800 [ 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00
Expert3 | 800 | 9.00 | 10.00 | 0.10 | 011 | 013 | 1.00 | 1.00 | 1.00
Expert4 | 400 | 500 | 600 [ 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00
Expert5 | 800 | 500 | 600 | 4.00 | 500 | 600 | 1.00 | 1.00 | 1.00
Expert6 | 200 | 3.00 | 400 [ 100 | 200 | 3.00 | 1.00 | 100 | 1.00
Expert 7 | 600 | 7.00 | 800 [ 013 | 014 | 017 | 1.00 | 1.00 | 1.00
Expert8 | 4.00 | 500 | 600 [ 400 | 500 | 600 | 1.00 | 1.00 | 1.00
Experto | 400 | 500 | 600 [ 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

B3 | Expert10 | 6.00 | 7.00 | 800 [ 011 | 013 | 014 | 100 | 1.00 | 1.00
Expert 11 | 1.00 | 200 | 300 | 0.25 | 033 | 050 [ 1.00 | 1.00 | 1.00
Expert 12 | 4.00 | 500 | 600 [ 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00
Expert 13 | 1.00 | 100 | 100 [ 200 | 1.00 | 1.00 | .00 | 1.00 | 1.00
Expert 14 | 020 | 0.25 | 033 [ 020 | 025 | 033 | 1.00 | 1.00 | 1.00
Expert15 | 0.11 | 013 | 014 | 011 | 013 | 0.4 | 1.00 | 1.00 | 1.00
Expert 16 | 6.00 | 7.00 | 800 | 4.00 | 500 | 600 | 1.00 [ 1.00 | 1.00
Expert 17 | 1.00 | 1.00 | .00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 6.00 | 7.00 | 800 | 4.00 | 500 | 600 | 1.00 | 1.00 | 1.00
Expert 19 | 1.00 | 1.00 | .00 [ 100 | 1.00 | 1.00 | .00 | 1.00 | 1.00
Expert 20 | 1.00 | 100 | 1.00 | 2.00 | 300 | 400 | 1.00 | 1.00 | 1.00
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v o 4 a [$4 = a ¢ a o w Y =) (4 a 1 [ 14 S
VBYAAIMIUNITIAIISUAIYNAUANTSUIUIAIISTILVIATMAUBULUUARULATD (Fuzzy AHP) anmﬂiztuuaaaﬂ%wqﬂassﬂmuma‘luiaﬂ

TB1 TB2 83 TB4 TB1 TB2 B3 TB4

Expert 1 1.00 | 1.00 | 1.00 | 500 | 600 | 7.00 | 013 | 0.14 | 017 | 0.14 | 017 | 020 Expert 1 | 0.14 | 017 | 020 [ 100 | 1.00 | 1.00 | 400 | 500 | 6.00 | 400 | 500 | 6.00
Expert2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | .00 | 1.00 | 100 | 1.00 | 1.00 Expert2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert3 | 1.00 | 1.00 | .00 | 010 | 0.01 | 043 [ 010 | 041 | 013 | 800 | 9.00 | 10.00 Expert3 | 800 | 9.00 | 10.00 | 1.00 | 1.00 | 1.00 | 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00
Expertd4 | 1.00 | 1.00 | 1.00 | 017 | 0.20 | 0.25 | 200 | 3.00 | 400 [ 025 | 033 | 0.50 Expertd | 400 | 500 | 6.00 | 100 | 1.00 | 1.00 | 600 | 7.00 | 800 | 200 | 3.00 | 4.00
Expert5 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00 Expert5 | 0.43 | 014 | 017 [ 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 4.00
Expert6 | 1.00 | 1.00 | 1.00 | 3.00 | 400 | 500 | 100 | 1.00 | .00 [ 033 | 050 | 1.00 Expert6 | 0.20 | 025 | 033 [ 100 | 1.00 | 1.00 | 200 | 300 | 400 | 1.00 | 1.00 | 1.00
Expert7 | 1.00 | 1.00 | 1.00 | 0.17 | 020 | 025 | 6.00 | 7.00 | 800 | 400 | 500 | 6.00 Expert7 | 400 | 500 | 600 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 | 6.00 | 7.00 | 8.00
Expert8 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 600 | 600 | 7.00 | 800 | 600 | 7.00 | 800 Expert8 | 0.7 [ 020 | 0.25 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 3.00 | 400 | 5.00
Expert9 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 | 400 | 500 | 600 | 1.00 | 1.00 | 1.00 Expert9 | 0.47 | 020 | 025 | 100 | 1.00 | 1.00 | 400 | 500 | 6.00 | 1.00 | 200 | 3.00
181 | Expert 10 | 100 | 100 | 1.00 [ 0.1 | 013 | 014 | 7.00 | 800 | 9.00 | 600 | 7.00 | 800 TB2 | Expert10 | 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00 [ 7.00 | 800 | 9.00 | 7.00 | 8.00 | 9.00
Expert 11 | 1.00 | 1.00 | .00 | 200 | 3.00 | 400 | 1.00 | 1.00 | .00 | 025 | 033 | 0.50 Expert 11 | 0.25 | 033 | 050 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 [ 033 | 050 | 1.00
Expert 12 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 | 025 | 033 | 050 [ 0.25 | 0.33 | 0.50 Expert 12 | 1.00 | 1.00 | .00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 13 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00 Expert 13 | 1.00 | 100 | 100 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 14 | 1.00 | 1.00 | 1.00 | 500 | 600 | 7.00 | 7.00 | 800 | 9.00 [ 7.00 | 800 | 9.00 Expert 14 | 0.14 | 017 | 020 | 100 | 1.00 | 1.00 | 400 | 500 | 6.00 | 4.00 | 500 | 6.00
Expert 15 | 1.00 | 1.00 | .00 | 011 | 0.13 | 0.14 | 7.00 | 800 | 9.00 | 6.00 | 7.00 | 8.00 Expert 15 | 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00 | 6.00 | 7.00 | 800 [ 6.00 | 7.00 | 8.00
Expert 16 | 1.00 | 1.00 | 1.00 | 7.00 | 800 | 9.00 | 1.00 | 200 | 3.00 | 500 | 6.00 | 7.00 Expert 16 | 0.11 | 013 | 014 [ 100 | 1.00 | 1.00 | 0.13 | 014 | 017 | 017 | 020 | 0.25
Expert 17 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 100 | 100 | 1.00 Expert 17 | 1.00 | 100 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 600 | 400 | 500 | 600 | 400 | 500 | 6.00 Expert 18 | 017 | 020 | 0.25 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 4.00 | 200 | 3.00 | 4.00
Expert 19 | 1.00 | 1.00 | 1.00 | 020 | 0.25 | 0.33 | 3.00 | 400 | 500 | 200 | 3.00 | 4.00 Expert 19 | 3.00 | 400 | 500 | 100 | 1.00 | 1.00 | 400 | 500 | 6.00 | 3.00 | 400 | 5.00
Expert 20 | 1.00 | 1.00 | 1.00 | 200 | 3.00 | 400 | 017 | 0.20 | 0.25 | 400 | 500 | 6.00 Expert 20 | 025 | 033 | 050 | 100 | 100 | 1.00 | 017 | 020 | 025 | 200 | 3.00 | 4.00
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TB1 TB2 B3 TB4 TBI TB2 T83 TB4
Expert1 | 600 | 7.00 | 800 [ 017 | 0.20 | 025 | 1.00 | 1.00 | 1.00 | 500 | 6.00 | 7.00 Expert1 | 500 | 600 | 7.00 | 017 | 020 | 025 [ 0.4 | 017 | 020 [ .00 | 100 | 1.00
Expert2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00 | 1.00 Expert2 | 1.00 | 1.00 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | 1.00
Expert3 | 800 | 9.00 | 10.00 | 0.10 | 0.11 | 013 | 1.00 | 1.00 | 1.00 | 800 | 9.00 | 10.00 Expert3 | 0.10 | 011 | 013 | 010 | 0.1 | 013 [ 010 | 011 | 013 [ 100 | 1.00 | 1.00
Expertd4 | 025 | 033 | 050 | 013 | 014 | 017 | 1.00 | 1.00 | 1.00 | 025 | 033 | 050 Expertd | 200 | 300 | 400 | 025 | 0.33 | 050 | 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00
Expert5 | 025 | 033 | 050 | 100 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 Expert5 | 1.00 | 1.00 | 1.00 | 025 | 0.33 | 050 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert6 | 1.00 | 1.00 | 100 | 025 | 033 | 0.50 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 Expert6 | 1.00 | 200 | 3.00 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert7 | 013 | 014 | 017 | 043 | 014 | 017 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 Expert7 | 0.7 | 020 | 025 | 0.13 | 0.14 | 017 | 047 | 0.20 | 0.25 | 100 | 1.00 | 1.00
Experts8 | 0.13 | 0.14 | 017 | 033 | 050 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 Expert8 | 0.3 | 014 | 0.7 | 020 | 0.25 | 033 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert9 | 0.17 | 020 | 025 | 017 | 020 | 025 | 1.00 | 1.00 | 1.00 | 025 | 033 | 050 Expert9 | 1.00 | 1.00 | 1.00 | 033 | 0.50 | 1.00 | 200 | 3.00 | 400 [ 1.00 | 1.00 | 1.00

183 | Expert 10 | 011 | 013 | 0.4 | 01 | 013 | 0.14 | 1.00 | 1.00 | 1.00 | 600 | 7.00 | 8.00 T84 | Expert10 | 0.13 | 014 | 047 | 011 | 043 | 014 [ 013 | 0.14 | 017 | 1.00 | 1.00 | 1.00
Expert 11 | 1.00 | 1.00 | 100 [ 025 | 033 | 050 | 1.00 | 1.00 | .00 | 6.00 | 7.00 | 800 Expert 11 | 200 | 300 | 400 | 1.00 | 200 | 3.00 [ 0.13 | 014 | 0.7 [ .00 | 100 | 1.00
Expert 12 | 200 | 3.00 | 400 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 Expert 12 | 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00 | 017 | 020 | 025 [ 1.00 | 1.00 | 1.00
Expert 13 | 1.00 | 1.00 | 100 | 100 | 1.00 | .00 | 1.00 | 100 | 12.00 | 1.00 | 1.00 | 1.00 Expert 13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 100 | 1.00 | 1.00
Expert 14 | 0.11 | 013 | 014 [ 017 | 020 | 025 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 14 | 0.1 | 013 | 0.4 | 017 | 0.20 | 025 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 15 | 0.11 | 0.13 | 014 | 013 | 0.14 | 017 | .00 | 100 | 1.00 | 6.00 | 7.00 | 8.00 Expert 15 | 0.13 | 014 | 047 | 013 | 0.14 | 017 | 013 | 0.14 | 017 [ 100 | 1.00 | 1.00
Expert 16 | 0.33 | 0.50 | 1.00 | 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 Expert 16 | 0.14 | 017 | 0.20 | 4.00 | 500 | 600 | 100 | 1.00 | 1.00 | 100 | 1.00 | 1.00
Expert 17 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00 Expert 17 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 0.17 | 020 | 025 | 025 | 033 | 0.50 | .00 | 100 | 1.00 | 2.00 | 3.00 | 4.00 Expert 18 | 0.47 | 020 | 0.25 | 025 | 0.33 | 050 | 025 | 033 | 050 [ 100 | 1.00 | 1.00
Expert 19 | 0.20 | 025 | 033 | 017 | 020 | 0.25 | 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 Expert 19 | 0.25 | 033 | 0.50 | 020 | 0.25 | 033 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 20 | 4.00 | 500 | 6.00 | 400 | 500 | 6.00 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00 Expert 20 | 0.17 | 020 | 025 | 0.25 | 033 | 050 | 0.07 | 0.20 | 0.25 | 100 | 100 | 1.00
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Wugu

1B1 1B2 1B3
Expert 1 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 0.17 | 0.20 0.25
Expert 2 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 0.14 | 0.17 0.20
Expert 3 1.00 | 1.00 1.00 | 8.00 | 9.00 | 10.00 | 0.10 | 0.11 0.13
Expert 4 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 0.17 | 0.20 0.25
Expert 5 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00
Expert 6 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 0.33 | 0.50 1.00
Expert 7 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 0.17 | 0.20 0.25
Expert 8 1.00 | 1.00 1.00 | 5.00 | 6.00 7.00 0.11 | 0.13 0.14
Expert 9 1.00 | 1.00 1.00 | 0.17 | 0.20 | 0.25 0.20 | 0.25 0.33
IB1 Expert 10 1.00 | 1.00 1.00 | 0.11 | 0.13 0.14 | 0.11 | 0.13 0.14
Expert 11 1.00 | 1.00 1.00 | 3.00 | 4.00 | 5.00 0.20 | 0.25 0.33
Expert 12 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 0.25 | 0.33 0.50
Expert 13 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 0.20 | 0.25 0.33
Expert 14 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 6.00 | 7.00 8.00
Expert 15 1.00 | 1.00 1.00 | 0.11 | 0.13 0.14 | 0.11 | 0.13 0.14
Expert 16 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 0.17 | 0.20 0.25
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.33 | 0.50 1.00
Expert 18 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 0.25 | 0.33 0.50
Expert 19 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 20 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 4.00 | 5.00 6.00

1B1 1B2 1B3
Expert 1 500 | 6.00 [ 7.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00
Expert 2 500 | 6.00 | 7.00 1.00 | 1.00 1.00 0.14 | 0.17 0.20
Expert 3 0.10 | 0.11 0.13 1.00 | 1.00 1.00 8.00 | 9.00 | 10.00
Expert 4 0.25 | 0.33 0.50 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 5 4.00 | 500 | 6.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00
Expert 6 3.00 | 400 | 5.00 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 7 4.00 | 500 | 6.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 8 0.14 | 0.17 0.20 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 9 4.00 | 500 | 6.00 1.00 | 1.00 1.00 3.00 | 4.00 5.00
1B2 Expert 10 7.00 | 8.00 | 9.00 1.00 | 1.00 1.00 0.10 | 0.11 0.13
Expert 11 0.20 | 0.25 0.33 1.00 | 1.00 1.00 2.00 | 3.00 4.00
Expert 12 | 2.00 | 3.00 | 4.00 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 13 3.00 | 4.00 | 5.00 1.00 | 1.00 1.00 0.20 | 0.25 0.33
Expert 14 1.00 | 1.00 1.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00
Expert 15 7.00 | 8.00 | 9.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00
Expert 16 3.00 | 4.00 | 5.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 | 2.00 | 3.00 | 4.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 19 0.25 | 0.33 0.50 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 20 2.00 | 3.00 | 4.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25
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1B1 B2 1B3
Expert 1 | 400 | 500 | 600 [ 013 | 0.14 | 017 | 100 | 1.00 | 1.00
Expert2 | 5.00 | 600 | 7.00 [ 500 | 600 | 7.00 | 1.00 | 1.00 | 1.00
Expert3 | 800 | 9.00 | 10.00 | 0.10 | 0.11 | 013 | 1.00 | 1.00 | 1.00
Expert4 | 4.00 | 500 | 600 [ 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00
Expert5 | 1.00 | 100 | 1.00 | 017 | 020 | 025 | 1.00 | 1.00 | 1.00
Expert6 | 1.00 | 200 | 300 [ 200 | 3.00 | 400 | 1.00 | 100 | 1.00
Expert 7 | 400 | 500 | 600 [ 600 | 7.00 | 800 | 1.00 | 1.00 | 1.00
Expert8 | 7.00 | 800 | 9.00 [ 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00
Expert9 | 3.00 | 400 | 500 [ 020 | 025 | 033 | 1.00 | 1.00 | 1.00
B3 | Expert10 | 7.00 | 800 | 9.00 | 800 | 9.00 | 10.00 [ 1.00 | 1.00 | 1.00
Expert 11 | 3.00 | 400 | 500 | 0.25 | 033 | 050 [ 1.00 | 1.00 | 1.00
Expert 12 | 2.00 | 3.00 | 400 [ 200 | 3.00 | 400 | 1.00 | 1.00 | 1.00
Expert 13 | 3.00 | 400 | 500 | 3.00 | 400 | 500 | 1.00 [ 1.00 | 1.00
Expert 14 | 0.13 | 014 | 017 [ 013 | 014 | 017 | 1.00 | 1.00 | 1.00
Expert 15 | 7.00 | 800 | 9.00 | 0.13 | 014 | 0.7 | 1.00 | 1.00 | 1.00
Expert 16 | 4.00 | 500 | 600 | 4.00 | 500 | 600 | 1.00 [ 1.00 | 1.00
Expert 17 | 1.00 | 200 | 3.00 [ 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 2.00 | 3.00 | 400 [ 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 19 | 1.00 | 1.00 | .00 [ 100 | 1.00 | 1.00 | .00 | 1.00 | 1.00
Expert 20 | 0.17 | 020 | 0.25 | 4.00 | 500 | 600 | 1.00 | 1.00 | 1.00
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v o 4 a [$4 = a ¢ a o w Y = (4 a 1 [ 14 a
VBYAAIMIUNITIAAIISUAIYVNAUANTSUIUIAIISTILTIATMAUBULUUARULATD (Fuzzy AHP) Lﬂm%ﬂimﬂﬂﬂﬂﬂﬂﬁmﬂQUﬁi‘iﬂﬂq‘Nﬂ'ﬁNu

FB1 FB2 FB3 FB4 FB5
Expert 1 1.00 | 1.00 1.00 4.00 | 5.00 6.00 0.14 | 0.17 0.20 0.14 | 0.17 0.20 0.17 | 0.20 0.25
Expert 2 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.17 | 0.20 0.25 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 1.00 | 1.00 1.00 0.11 | 0.13 0.14 0.11 | 0.13 0.14 0.11 | 0.13 0.14 0.11 | 0.13 0.14
Expert ¢ 1.00 | 1.00 | 1.00 | 6.00 [ 7.00 | 800 | 200 [ 3.00 | 400 | 1.00 | 1.00 | 1.00 | 4.00 | 500 | 6.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 1.00 2.00 | 3.00 4.00 0.13 | 0.14 0.17 1.00 | 1.00 1.00
Expert 6 1.00 | 1.00 | 1.00 | 0.25 [ 033 | 050 | 033 | 050 | 1.00 | 033 | 0.50 | 1.00 | 0.25 | 0.33 | 0.50
Expert 7 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.14 | 0.17 0.20 0.17 | 0.20 0.25 0.13 | 0.14 0.17
Expert 8 1.00 | 1.00 1.00 0.20 | 0.25 0.33 0.14 | 0.17 0.20 0.13 | 0.14 0.17 0.10 | 0.11 0.13
Expert 9 1.00 | 1.00 1.00 0.17 | 0.20 0.25 1.00 | 1.00 1.00 3.00 | 4.00 5.00 0.17 | 0.20 0.25
FB1 | Expert10 | 1.00 | 1.00 | 1.00 | 700 | 800 | 9.00 [ 7.00 | 800 | 900 f 700 | 800 | 9.00 | 7.00 | 800 | 9.00
Expert 11 1.00 | 1.00 1.00 0.14 | 0.17 0.20 0.17 | 0.20 0.25 0.14 | 0.17 0.20 0.17 | 0.20 0.25
Expert 12 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.17 | 0.20 0.25 0.17 | 0.20 0.25 0.17 | 0.20 0.25
Expert 13 1.00 | 1.00 1.00 3.00 | 4.00 5.00 3.00 | 4.00 5.00 3.00 | 4.00 5.00 3.00 | 4.00 5.00
Expert 14 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.17 | 0.20 0.25 5.00 | 6.00 7.00 0.14 | 017 0.20
Expert 15 1.00 | 1.00 1.00 0.13 | 0.14 0.17 0.13 | 0.14 0.17 7.00 | 8.00 9.00 0.11 | 0.13 0.14
Expert 16 1.00 | 1.00 1.00 0.13 | 0.14 0.17 0.13 | 0.14 0.17 0.11 | 0.13 0.14 0.13 | 0.14 0.17
Expert 17 1.00 | 1.00 1.00 0.14 | 0.17 0.20 0.33 | 0.50 1.00 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 18 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.25 | 0.33 | 050 | 0.17 | 0.20 | 0.25
Expert 19 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 3.00 | 400 | 500 | 300 | 400 | 500 | 3.00 | 400 | 5.00
Expert 20 | 1.00 | 1.00 | 1.00 | 2.00 | 3.00 | 400 [ 400 | 500 | 600 | 017 | 020 | 0.25 | 6.00 | 7.00 | 8.00
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FB1 FB2 FB3 FB4 FB5
Expert 1 0.17 | 020 | 0.25 1.00 | 1.00 1.00 | 5.00 | 6.00 7.00 | 5.00 | 6.00 7.00 4.00 | 5.00 6.00
Expert 2 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00 0.17 | 0.20 0.25
Expert 3 7.00 | 800 | 9.00 1.00 | 1.00 1.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00
Expert 4 0.13 | 0.14 | 0.17 1.00 | 1.00 1.00 4.00 | 5.00 6.00 6.00 | 7.00 8.00 | 2.00 | 3.00 4.00
Expert 5 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.17 | 0.20 0.25 0.17 | 0.20 0.25
Expert 6 2.00 | 3.00 | 4.00 1.00 | 1.00 1.00 | 033 | 0.50 1.00 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00
Expert 7 4.00 | 500 | 6.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 6.00 | 7.00 8.00 0.17 | 0.20 0.25
Expert 8 3.00 | 400 | 5.00 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 0.13 | 0.14 0.17 0.10 | 0.11 0.13
Expert 9 4.00 | 500 | 6.00 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 4.00 | 5.00 6.00 0.20 | 0.25 0.33
FB2 | Expert 10 | 0.11 | 0.13 | 0.14 | 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 0.13 | 0.14 0.17 0.11 | 0.13 0.14
Expert 11 500 | 6.00 | 7.00 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 | 0.17 | 0.20 0.25 0.20 | 0.25 0.33
Expert 12 | 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00
Expert 13 | 0.20 | 0.25 | 033 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 14 | 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00 | 0.25 | 0.33 0.50
Expert 15 6.00 | 7.00 | 8.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00 6.00 | 7.00 8.00 | 0.11 | 0.13 0.14
Expert 16 6.00 | 7.00 | 8.00 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 0.13 | 0.14 0.17 0.14 | 0.17 0.20
Expert 17 | 5.00 | 6.00 | 7.00 1.00 | 1.00 1.00 | 4.00 | 5.00 6.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00 0.17 | 0.20 0.25
Expert 19 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 5.00 | 6.00 7.00 5.00 | 6.00 7.00 5.00 | 6.00 7.00
Expert 20 | 0.25 | 033 | 0.50 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 4.00 | 5.00 6.00 6.00 | 7.00 8.00
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FB1 FB2 FB3 FB4 FB5
Expert 1 500 [ 6.00 | 7.00 | 0.14 | 0.17 0.20 1.00 | 1.00 1.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00
Expert 2 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 7.00 | 800 | 9.00 | 0.11 | 0.13 0.14 1.00 | 1.00 1.00 | 0.11 | 0.13 0.14 | 0.11 | 0.13 0.14
Expert 4 025 | 033 | 050 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 0.25 | 0.33 0.50
Expert 5 0.25 | 0.33 | 0.50 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.25 | 0.33 0.50 0.25 | 0.33 0.50
Expert 6 1.00 | 200 | 3.00 1.00 | 2.00 3.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00
Expert 7 500 [ 6.00 | 7.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 6.00 | 7.00 8.00 0.13 | 0.14 0.17
Expert 8 5.00 | 6.00 | 7.00 | 5.00 | 6.00 7.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.11 | 013 0.14
Expert 9 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 1.00 | 1.00 1.00
FB3 | Expert 10 | 0.11 | 0.13 | 0.14 | 500 | 6.00 7.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00 0.11 | 0.13 0.14
Expert 11 4.00 | 500 | 6.00 | 500 [ 6.00 7.00 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00
Expert 12 | 4.00 | 500 | 6.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 3.00 | 4.00 5.00 3.00 | 4.00 5.00
Expert 13 | 020 | 025 | 033 | 025 | 0.33 0.50 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00 | 0.25 | 0.33 0.50
Expert 15 6.00 | 7.00 | 800 | 0.13 | 0.14 0.17 1.00 | 1.00 1.00 7.00 | 8.00 9.00 0.11 | 0.13 0.14
Expert 16 6.00 | 7.00 | 800 | 5.00 | 6.00 7.00 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 | 2.00 | 3.00 4.00
Expert 17 1.00 | 2.00 | 3.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 1.00 | 2.00 3.00 1.00 | 2.00 3.00
Expert 18 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00 0.17 | 0.20 0.25
Expert 19 0.20 | 025 | 033 | 0.14 | 0.17 0.20 1.00 | 1.00 1.00 3.00 | 4.00 5.00 1.00 | 1.00 1.00
Expert 20 | 0.17 | 0.20 | 025 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00 0.25 | 0.33 0.50 1.00 | 1.00 1.00
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FB1 FB2 FB3 FB4 FB5
Expert 1 500 | 6.00 | 7.00 | 0.14 | 0.17 0.20 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 0.14 | 017 0.20
Expert 2 1.00 | 1.00 1.00 | 0.33 | 0.50 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 7.00 | 800 | 9.00 | 0.11 | 0.13 0.14 7.00 | 8.00 9.00 1.00 | 1.00 1.00 7.00 | 8.00 9.00
Expert 4 1.00 | 1.00 1.00 | 0.13 | 0.14 .07 D25\ [N O 0.50 1.00 | 1.00 1.00 0.17 | 0.20 0.25
Expert 5 6.00 | 7.00 | 8.00 | 4.00 | 5.00 6.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 6 1.00 | 200 | 3.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00
Expert 7 400 [ 500 | 6.00 | 0.13 | 0.14 0.17 | 0.13 | 0.14 0.17 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 8 6.00 | 7.00 | 800 | 6.00 | 7.00 8.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.11 | 013 0.14
Expert 9 0.20 | 025 | 033 | 0.17 | 0.20 0.25 0.17 | 0.20 0.25 1.00 | 1.00 1.00 0.17 | 0.20 0.25
FB4 | Expert 10 | 0.11 | 0.13 | 0.14 | 6.00 | 7.00 8.00 | 0.13 | 0.14 0.17 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 11 500 | 6.00 | 7.00 | 4.00 | 5.00 6.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 12 | 4.00 | 500 | 6.00 | 0.17 | 0.20 0.25 0.20 | 0.25 0.33 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 13 | 020 | 0.25 | 033 | 0.25 [ 0.33 0.50 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 0.14 | 0.17 | 0.20 | 0.13 | 0.14 0.17 | 0.13 | 0.14 0.17 1.00 | 1.00 1.00 | 0.11 | 0.13 0.14
Expert 15 0.11 { 0.13 | 0.14 | 0.13 | 0.14 0.17 | 0.11 | 0.13 0.14 1.00 | 1.00 1.00 | 0.11 | 0.13 0.14
Expert 16 7.00 | 800 | 9.00 | 6.00 | 7.00 8.00 | 0.25 | 0.33 0.50 1.00 | 1.00 1.00 0.14 | 0.17 0.20
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 0.33 | 0.50 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 | 200 | 3.00 | 4.00 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 1.00 | 1.00 1.00 0.20 | 0.25 0.33
Expert 19 0.20 | 025 | 033 | 0.14 | 0.17 0.20 | 0.20 | 0.25 0.33 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 20 | 4.00 | 500 | 6.00 | 0.17 | 0.20 0.25 2.00 | 3.00 4.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00

L1



FB1 FB2 FB3 FB4 FB5
Expert 1 4.00 | 5.00 6.00 | 0.17 | 0.20 | 0.25 0.17 | 0.20 0.25 5.00 | 6.00 7.00 1.00 | 1.00 1.00
Expert 2 1.00 | 1.00 1.00 4.00 | 5.00 6.00 | 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00
Expert 3 7.00 | 8.00 9.00 | 0.11 | 0.13 0.14 | 7.00 | 8.00 9.00 | 0.11 | 0.13 0.14 | 1.00 | 1.00 1.00
Expert 4 0.17 | 0.20 0.25 0.25 | 033 [ 050 | 200 | 3.00 4.00 | 4.00 [ 5.00 6.00 1.00 | 1.00 1.00
Expert 5 1.00 | 1.00 1.00 4.00 | 5.00 6.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 6 2.00 | 300 | 400 | 025 [ 033 | 0.50 0.33 | 0.50 1.00 | 033 | 0.50 1.00 1.00 | 1.00 1.00
Expert 7 6.00 | 7.00 8.00 4.00 | 5.00 6.00 | 6.00 | 7.00 8.00 | 6.00 | 7.00 8.00 1.00 | 1.00 1.00
Expert 8 8.00 | 9.00 | 10.00 | 8.00 | 9.00 | 10.00 | 7.00 | 8.00 9.00 | 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 9 4.00 | 5.00 6.00 3.00 | 400 | 5.00 1.00 | 1.00 1.00 | 4.00 | 5.00 6.00 1.00 | 1.00 1.00
FB5 | Expert 10 | 0.11 | 0.13 0.14 | 7.00 | 8.00 9.00 | 7.00 | 8.00 9.00 | 7.00 | 8.00 9.00 | 1.00 | 1.00 1.00
Expert 11 4.00 | 5.00 6.00 3.00 | 4.00 | 5.00 1.00 | 1.00 1.00 | 2.00 | 3.00 4.00 1.00 | 1.00 1.00
Expert 12 | 4.00 | 5.00 6.00 | 0.17 | 020 | 0.25 0.20 | 0.25 0.33 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00
Expert 13 | 0.20 | 0.25 0.33 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00
Expert 14 | 5.00 | 6.00 7.00 | 2.00 | 3.00 | 4.00 2.00 | 3.00 4.00 | 7.00 [ 8.00 9.00 1.00 | 1.00 1.00
Expert 15 7.00 | 8.00 9.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 7.00 | 8.00 9.00 1.00 | 1.00 1.00
Expert 16 6.00 | 7.00 8.00 | 5.00 | 6.00 7.00 0.25 | 0.33 0.50 | 5.00 | 6.00 7.00 1.00 | 1.00 1.00
Expert 17 | 200 | 3.00 | 4.00 1.00 | 1.00 1.00 0.33 | 0.50 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 | 4.00 | 5.00 6.00 4.00 | 5.00 6.00 4.00 | 5.00 6.00 3.00 | 4.00 5.00 1.00 | 1.00 1.00
Expert 19 | 0.20 | 0.25 033 | 0.14 | 0.17 | 0.20 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 20 | 0.13 | 0.14 | 0.17 | 0.13 | 0.14 0.17 | 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00 | 1.00 | 1.00 1.00
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v o 4 a [$4 a a ¢ a o a/ & L=
VBYAAIMIUNITIAIISUAYNAUANTZSUIUNATISHALVIAMAUVULUUAGULATD (Fuzzy AHP)
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ISB1 I1SB2 ISB3
Expert 1 1.00 | 1.00 1.00 | 0.13 | 0.14 0.17 0.11 | 0.13 0.14
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 1.00 | 1.00 1.00 7.00 | 8.00 9.00 0.11 | 0.13 0.14
Expert 4 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 2.00 | 3.00 4.00
Expert 5 1.00 | 1.00 1.00 4.00 | 5.00 6.00 2.00 | 3.00 4.00
Expert 6 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.33 | 0.50 1.00
Expert 7 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 8 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 0.11 | 0.13 0.14
Expert 9 1.00 | 1.00 1.00 3.00 | 4.00 5.00 0.17 | 0.20 0.25
ISB1 | Expert 10 1.00 | 1.00 1.00 7.00 | 8.00 9.00 0.13 | 0.14 0.17
Expert 11 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 0.33 | 0.50 1.00
Expert 12 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 1.00 | 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 1.00 | 2.00 3.00
Expert 15 1.00 | 1.00 1.00 7.00 | 8.00 9.00 0.11 | 0.13 0.14
Expert 16 1.00 | 1.00 1.00 | 0.14 | 0.17 0.20 0.14 | 0.17 0.20
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 1.00 | 1.00 1.00 | 0.25 | 0.33 0.50 2.00 | 3.00 4.00
Expert 19 1.00 | 1.00 1.00 | 0.20 | 0.25 0.33 0.20 | 0.25 0.33
Expert 20 1.00 | 1.00 1.00 | 0.17 | 0.20 0.25 4.00 | 5.00 6.00

ISB1 I1SB2 ISB3
Expert 1 6.00 | 7.00 | 8.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 2 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 3 0.11 | 0.13 0.14 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 4 4.00 | 500 | 6.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00
Expert 5 0.17 | 0.20 | 0.25 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 6 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 2.00 3.00
Expert 7 1.00 | 1.00 1.00 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 8 4.00 | 500 | 6.00 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 9 0.20 | 0.25 0.33 1.00 | 1.00 1.00 0.13 | 0.14 0.17
1SB2 | Expert 10 | 0.11 | 0.13 | 0.14 1.00 | 1.00 1.00 0.13 | 0.14 0.17
Expert 11 3.00 | 400 | 5.00 1.00 | 1.00 1.00 0.25 | 0.33 0.50
Expert 12 3.00 | 4.00 | 5.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 13 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 14 | 4.00 | 5.00 | 6.00 1.00 | 1.00 1.00 6.00 | 7.00 8.00
Expert 15 0.11 | 0.13 0.14 1.00 | 1.00 1.00 0.11 | 0.13 0.14
Expert 16 | 5.00 | 6.00 | 7.00 1.00 | 1.00 1.00 5.00 | 6.00 7.00
Expert 17 1.00 | 1.00 1.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 18 2.00 | 3.00 | 4.00 1.00 | 1.00 1.00 2.00 | 3.00 4.00
Expert 19 3.00 | 4.00 | 5.00 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Expert 20 4.00 | 500 | 6.00 1.00 | 1.00 1.00 4.00 | 5.00 6.00

vLl



ISB1 1582 1SB3
Expert 1 | 700 | 800 | 900 | 600 | 7.00 | 800 | 100 | 1.00 | 1.00
Expert2 | 1.00 | 1.00 | .00 [ 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert3 | 7.00 | 800 | 9.00 [ 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00
Expert4 | 025 | 033 | 050 [ 017 | 020 | 025 | 1.00 | 1.00 | 1.00
Expert5 | 025 | 033 | 050 | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.00
Expert6 | 1.00 | 200 | 300 | 033 | 050 | 1.00 | 1.00 | 1.00 | 1.00
Expert 7 | 7.00 | 800 | 9.00 [ 600 | 7.00 | 800 | 1.00 | 1.00 | 1.00
Expert8 | 7.00 | 800 | 9.00 [ 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00
Expert9 | 4.00 | 500 | 600 [ 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00

1583 | Expert 10 | 6.00 | 7.00 | 800 | 6.00 | 7.00 | 800 | 1.00 | 1.00 | 1.00
Expert 11 | 1.00 | 200 | 300 | 200 | 3.00 | 400 [ 1.00 | 1.00 | 1.00
Expert 12 | 1.00 | 1.00 | .00 [ 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00
Expert 13 | 1.00 | 100 | 100 [ 200 | 1.00 | 1.00 | .00 | 1.00 | 1.00
Expert 14 | 033 | 0.50 | 1.00 [ 013 | 0.14 | 017 | 1.00 | 1.00 | 1.00
Expert 15 | 7.00 | 800 | 9.00 | 7.00 | 800 | 9.00 | 1.00 | 1.00 | 1.00
Expert 16 | 5.00 | 600 | 7.00 | 014 | 017 | 020 | 1.00 | 1.00 | 1.00
Expert 17 | 1.00 | 1.00 | .00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 18 | 025 | 033 | 050 | 025 [ 033 | 050 | 1.00 | 1.00 | 1.00
Expert 19 | 3.00 | 400 | 500 [ 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Expert 20 | 0.17 | 020 | 0.25 | 047 | 020 | 0.25 | 1.00 | 1.00 | 1.00
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LB1 LB2 LB3 TB1 TB2 B3 B4 1B1 1B2 1B3

Expert 1 678|678 #" S 6 6|7 415 4 41516 4 516
Expert 2 5167|678 718 7 718 6|7 6 41516 6 516
Expert 3 5167|567 6|7 6 6|7 6|7 6 516 |7 6 516
Expert 4 1121311123 213 2 415 415 2 11213 2 112
Expert 5 516 |7|5]6]7 3 3 6|7 314 3 5167 3 213
Expert 6 61718678 6|7 7 6|7 415 4 5167 5 415
Expert 7 6|7 (86|78 718 6 6|7 5|6 5 415|6 5 415
Expert 8 6|7|8|6]|7]8 i/, 8 [{ 718 718 7 617]8 7 617
Expert 9 516 |7|5]61]7 o=~ 6 City’ 415 6 41516 7 415
S1 | Expert 10 41516678 5@ 5 b6 415 5 516 |7 5 415
Expert 11 2(3(4|3(4]5 6|7 4 6|7 314 3 11213 5 314
Expert 12 5|16 7567 6|7 7 718 718 7 5161|7 6 516
Expert 13 5167567 6|7 6 6|7 6|7 6 516 |7 6 516
Expert 14 6178|678 6=’ 6 6|7 5|6 4 3145 4 213
Expert 15 6178|678 6|7 2 415 213 2 314(5 2 415
Expert 16 314153415 415 2 213 213 2 11213 2 112
Expert 17 112(3]11(12]3 213 2 213 2/ B 2 L "2 [#3 2 112
Expert 18 61718678 718 s 718 718 7 6178 7 617
Expert 19 112(3]12|3]|4 7 (&S 5 415 415 3 41516 4 213
Expert 20 415163415 6|7 3 415 415 4 31415 3 415

L1



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 516|415 415 516 4156|7867 611718
Expert 2 6171516 6|7 6|7 6| 7|5]6|7]5]|6 516 |7
Expert 3 7181617 718 718 7816|7867 61718
Expert 4 213|145 213 2 {43 2131112 |3]|5]|6 11213
Expert 5 67415 314 67 6714|5656 5167
Expert 6 3141213 6|7 718 10 | \O JEENE &P | 6| AL 3145
Expert 7 5]16|5]|6 5|6 415 415|5|6|7]5]|6 5, (Wom(e
Expert 8 71867 i/, 8 718 718167867 617]8
Expert 9 617156 S~} 6l | W oalty’ |© 6, VIL/| BaleS 5167
Expert 10 671516 415 415 a5 | B S4BT fleSai=mt 6178
. Expert 11 21334 6|7 516 7834|556 41516
Expert 12 7181617 718 718 718|5(6|7|5]|6 5161|7
Expert 13 671516 6|7 Grim 6| 7|5|6|7T]5]|6 516 |7
Expert 14 671516 6=’ < 6734|534 21314
Expert 15 4 (5314 213 415 5|614|5|6]12]|3 5167
Expert 16 415134 415 5 <50 516345123 2134
Expert 17 2131112 213 Yo 2] 2 |3l NF12/| Sal 4 2 L "2 [#3
Expert 18 718167 718 718 T|1816|7 8|67 6178
Expert 19 51634 314 314 3412|3434 2134
Expert 20 4151415 415 @) % 6 (7134|534 41516

8.1



MB1 MB2 MB3 MB4 MB5 OB1 OB2 OB3 PB1 PB2 PB3
Expert 1 516 7 4 718 7 6|7 6 6 7 7 7
Expert 2 617 6 6 6|7 6 617 6 6 6 5 5
Expert 3 718 7 7 6|7 7 718 5 5 7 7 7
Expert 4 314 2 3 516 3 213 2 2 4 5 5
Expert 5 213 3 6 6|7 2 314 3 3 6 6 6
Expert 6 516 7 6 "8 4 516 6 7 3 a4 2
Expert 7 314 3 3 5|6 4 718 6 6 5 5 5
Expert 8 6|7 6 6 718 5 6|7 7 5 6 6 7
Expert 9 6|7 7 5 5|6 7 718 6 6 6 6 6
S2 | Expert 10 314 3 4 516 4 415 4 4 5 5 5
Expert 11 213 5 6 415 7 617 5 7 5 5 7
Expert 12 516 5 5 5|6 5 617 6 6 6 6 6
Expert 13 516 5 5 e 7 718 7 7 6 6 6
Expert 14 314 6 6 314 3 314 4 4 3 3 3
Expert 15 2 W3 ) 2 6|7 4 314 7 3 5 2 5
Expert 16 415 6 6 516 4 314 4 4 2 5 5
Expert 17 213 2 2 2193 2 2) B 2 2 2 2 2
Expert 18 213 3 7 4|75 b, 4_\¢5 7 j7 7 7 5
Expert 19 213 5 7 516 3 718 3 3 5 2 4
Expert 20 3|4 4 6 6|7 5 415 4 5 3 5 6
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LB1 LB2 LB3 TB1 TB2 B3 B4 1B1 1B2 1B3

Expert 1 516 |7 5 ) 7 6 5 5 516 718415
Expert 2 41516 5 5 6 6 6 5 4|5 51614|5
Expert 3 5167 6 6 5 5 5 5 415 51645
Expert 4 11213 2 2 2 2 2 2 112 2131112
Expert 5 21314 2 3 6 2 2 2 516 6| 75]6
Expert 6 21314 4 5 4 5 5 4 516 6 |713]|4
Expert 7 51617 6 6 5 5 5 5 314 41534
Expert 8 415|6 6 6 6 6 6 6 617 71867
Expert 9 516 |7 6 6 6 6 5 2 314 6| 7134
S2 | Expert 10 314|5 4 4 4 4 4 4 314 41534
Expert 11 516 |7 3 4 5 3 6 4 516 3141415
Expert 12 5167 6 6 7 7 7 7 Sy & 61756
Expert 13 51617 6 6 6 6 6 6 5]6 61756
Expert 14 11213 2 2 5 5 6 3 415 4151112
Expert 15 41516 2 4 2 2 2 6 112 213134
Expert 16 2134 3 3 3) 4 4 4 415 4151314
Expert 17 11213 2 2 2 2 2 2 112 2131112
Expert 18 11213 2 4 4 4 7 7 314 7181415
Expert 19 2134 2 2 4 4 4 5 1 4P2 5161112
Expert 20 4a15|6 4 4 3 5 a 6 314 a15([4a|5
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 213 314 6|7 516(4|5]6]|6]|7 6|7 415
Expert 2 415 415 516 5(6|4(5]6]|5]|6 516 516
Expert 3 516 516 6|7 6756|7145 415 415
Expert 4 112 ¥ |47 213 2131112 |3|4]|5 112 415
Expert 5 112 314 516 67123 53 6 314 314
Expert 6 213 415 415 T|816[7|8]6]|7 6|7 314
Expert 7 314 314 415 41513 [4|5|5]|6 415 5, (W6
Expert 8 516 516 i/, 8 7816|7867 Ch|Rede 6|7
Expert 9 415 415 o=~ 6l | J6, | “Opeai®” | (5 =, 516
Expert 10 314 415 5@ 4(5(4(5]6]2]|3 7—— 2™,
> Expert 11 516 415 415 213167867 213 415
Expert 12 6|7 6|7 718 7816|7856 516 Sy 6
Expert 13 5|6 516 6|7 67|56 7]|5]|6 516 516
Expert 14 415 415 S5=(r6 5/1]614]5|6]5]|6 415 314
Expert 15 516 415 516 3(4)1112]|311]2 112 112
Expert 16 213 213 213 3141234123 213 213
Expert 17 112 112 213 2131112312 112 112
Expert 18 112 | % 718 4(5(3(4]5]|3|4 415 213
Expert 19 112 112 314 3141213434 314 314
Expert 20 314 213 5|6 5/6|5|6|7]|4]5 314 415
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MB1 MB2 MB3 MB4 MB5 OB1 0OB2 0OB3 PB1 PB2 PB3
Expert 1 516 718 718 6|7 6 718 7 7 5 516 6
Expert 2 718 516 516 516 6 6|7 5 5 6 516 5
Expert 3 718 718 718 718 7 718 5 9] 4 314 4
Expert 4 415 415 516 67 3 415 2 5) 2 112 2
Expert 5 314 67 6|7 415 3 6|7 3 6 3 112 2
Expert 6 6|7 718 718 s "8 6 516 3 6 4 314 3
Expert 7 415 6|7 6|7 6|7 4 G’ i 5 3 213 3
Expert 8 213 718 718 718 5 718 4 6 7 617 7
Expert 9 516 718 (S~ 1 415 6 516 6 7 5 415 5
S3 | Expert 10 415 5%} [6 415 516 4 51| < 4 5 4 314 4
Expert 11 6|7 718 415 [ 6 2 718 3 6 7 314 5
Expert 12 6|7 Ol 6|7 718 5 718 7 7 6 516 6
Expert 13 314 415 516 Y 9 5 18 7 7 6 516 6
Expert 14 213 415 415 415 2 314 4 4 3 213 3
Expert 15 516 415 213 516 6 516 2 2 2 112 4
Expert 16 415 314 415 314 3 415 4 4 3 314 4
Expert 17 213 314 213 2|93 2 2 )| B 2 2 2 112 2
Expert 18 213 415 516 415 4 718 5 5 7 617 5
Expert 19 213 516 4l 314 6 516 2 5 3 112 2
Expert 20 415 516 5|6 6|7 5 415 4 6 4 314 4
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LB1 LB2 LB3 TB1 TB2 B3 B4 1B1 1B2 1B3

Expert 1 31415314 314 7834|5415 415 314 6718|415
Expert 2 41516415 415 6| 7516 |74]5 415 415 41516415
Expert 3 3141534 314 415134534 314 314 3141534
Expert 4 1121312 112 2131112 |3|4]|5 112 112 112131112
Expert 5 213(42]3 112 4(5(3(4]|5]|3|4 314 314 41516213
Expert 6 3141534 415 31413|14|5]3|4 516 213 5]6|7(4]5
Expert 7 3141534 314 415134 |5]3]|4 314 314 3141534
Expert 8 41516415 Gis(arl 5/]6|4]|5|6]4]5 415 516 67 |8|6]|7
Expert 9 3145|516 314 5(6|5(6|7]|3]|4 =, 415 516 |7|5]6
S3 | Expert 10 31415314 314 4 (5134534 314 314 3141534
Expert 11 51 =@ 23 415 5(63[4]5]2]3 516 415 516 |7|3]4
Expert 12 516|756 5416 6|1 71516756 516 Sy 6 5167|516
Expert 13 516|756 516 67|56 7]|5]|6 516 516 5167|516
Expert 14 11213112 iyl L2 415134545 415 415 31415112
Expert 15 21314213 Jh"a e 2131112312 314 112 112131112
Expert 16 21314213 213 41511121323 314 314 3141534
Expert 17 1121312 112 2131112312 112 112 112131112
Expert 18 2131412 415 4(5(3(4]5]|3|4 314 314 617|18|3]4
Expert 19 112131112 213 4151213434 415 213 2131412
Expert 20 41516516 415 5(6|4|5(6|3]4 415 314 516 |7|5]6
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 213 314 4 314 314|556 |7|6|7|8]4]5
Expert 2 415 415 4 415 4a(5|6|4]5]6|5|6|7]5]|6
Expert 3 314 314 a4 314 3145|3453 |4|5[3]4
Expert 4 112 ¥ |47 2 1y =2 112 (3|6 |7|8|5]6|T7T|1]|2
Expert 5 112 112 4 314 213456 |74]|5]|6([3)|4
Expert 6 112 213 S 112 213|467 |8|6|7|8|3]|4
Expert 7 213 3|4 a4 3014 3145|3453 |4[5]|3]4
Expert 8 213 213 2 213 415|667 |8]6|7[8]|6]7
Expert 9 213 516 6 516 SNealsy’ |6 WL, N3/| Calmbaimcdl 5O
Expert 10 314 314 4 314 3(4 1512134123 [4]2]3
> Expert 11 6|7 314 2 415 516 |711]|2|3|4|5|6]|5]6
Expert 12 516 516 6 516 5|6 |7|5[6|7|5|6[7|5]6
Expert 13 516 516 6 BN G 516 |7|5[6|7|5|6|7|5]6
Expert 14 314 314 4 2 I 213|456 |7|5|6|T7T]|5]|6
Expert 15 112 I 2 a4 112 112312 (3|45]6|7|1]2
Expert 16 213 213 3 2418 21314111231 ]2]|3(2)3
Expert 17 112 112 2 L V2 1123|1231 ]2]|3|1]2
Expert 18 112 N % a4 314 314|516 |7|8|6]7|8|2|3
Expert 19 112 112 2 112 112 (334|534 |5(|3]|4
Expert 20 314 314 ) 203 112(3|4|5]|6|5[6|7]4]|5
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MB1 MB2 MB3 MB4 MB5 OB1 OB2 OB3 PB1 PB2 PB3
Expert 1 6716|718 718 718 6 7 7 7 7 7 6| 7
Expert 2 718|456 516 516 5 6 5 5 6 6 516
Expert 3 7186|718 516 516 5 7 4 4 il 4 314
Expert 4 3141234 6|7 6|7 4 2 2 2 4 5 314
Expert 5 21316718 6|7 314 3 3 6 6 4 a4 112
Expert 6 71851617 415 o IR6 6 4 7 5 6 7 112
Expert 7 3146 7]8 718 718 4 6 k! 5 6 5 516
Expert 8 2131678 718 718 5 7 4 il 7 7 617
Expert 9 6 |7|16|718 i (3] 5|6 7 5 6 7 5 5 5|6
S4 | Expert 10 4151678 516 5|6 5 5 a 5 5 5 314
Expert 11 314131415 e 7y 8 2 7 5 4 5 3 3|4
Expert 12 6171567 617 6|7 6 5 ) 5 6 6 516
Expert 13 5(6]5]6]|7 516 oy = 6 7 7 7 6 6 516
Expert 14 3141234 3m(yd 3.4 2 3 a 4 3 3 213
Expert 15 5166|718 6|7 415 5 4 3 2 4 3 415
Expert 16 al1513|4]5 415 314 3 3 3 3 2 2 112
Expert 17 213)11]12]3 Al 3 Vs £) 2 2 2 2 2 2 112
Expert 18 21316718 516 4|75 o7 4 7 5 7 7 415
Expert 19 3416|718 516 314 5 3 2 5 5 2 112
Expert 20 41513415 516 INE 4 5 4 5 6 6 516
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LB1 LB2 LB3 TB1 TB2 TB3 TB4 IB1 B2 IB3

Expert 1 506|756 415 6178|667 617 516 4|5 718|516
Expert 2 506|756 516 516(7|a]5 415 45 506 516|a]s
Expert 3 516|7]5]6 516 516(7)5]6 516 5106 415 516|a]|5
Expert 4 112|312 1|2 1121312 1§ 2 1]2 1|2 516|112
Expert 5 516|7(5]6 213 112|323 506 516 304 78|34
Expert 6 516|7(a]5 415 415/6|al5 506 3|4 304 61767
Expert 7 3/4(5[3]4 3|4 3(4(5]|3]|4 4.5 3|4 3|4 a|5]3]a
Expert 8 als5|6|5]|6 6|7 6|7|8|a]|5 415 4|5 67 718|6]7
Expert 9 2034 5 213 506[7[5]6 304 516 a5 617]5]6
sa | Expert10 4|5 |6|a]|5 415 314(5[3]4 304 3|4 45 506|a]|5
Expert11 |4 |5]6]3 |4 516 213]afl5]6 304 415 1|2 506 6]7
Expert12 [5 |6 |7 [5]6 516 506[7|5]6 506 516 506 67|56
Expert13 [5 |6 |7 [5]6 506 5067516 516 516 506 617|516
Expert14 | 1[2(3|1]2 ny [2 314(5[3]4 45 415 4|5 als5|1]2
Expert15 | 5|6 |73 |4 1P 1121312 617 a5 203 213112
Expert16 2|3 ]a|2]3 213 3(al5]2]3 4|5 45 516 67|45
Expert17 | 1|2 ]3]t ]2 1|2 1021312 1|2 1]2 1|2 213112
Expert18 |4 |5]6] 1|2 516 678|667 4|5 3|4 304 718|als
Expert19 | 2|3 |4 |3 |4 304 3/al5(2]3 304 3|a 12 als5|1]2
Expert20 |5 |6 |7 |34 3|4 2(3|alal|s 516 516 45 al5|3]|a
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 3lals5(3]als5|als 3lals5]3]a 6|7 6|7 6|7
Expert 2 als5]6|3]als5]3]|a 30als5]3]|a 516 5106 516
Expert 3 als|6|a|s5]6fals al5]6flals 415 45 415
Expert 4 1231 ]2|3|1]2 1121312 506 12 1] 2
Expert 5 1]2(31]2]3]5]6 30al5]2]3 506 45 415
Expert 6 12031 )2]3]6]7 415/6|5]|6 6|7 6|7 516
Expert 7 3(als5]|3|al5(3]|a 30al5]3]|4a 506 516 516
Expert 8 3la|l5]|3|a|5(3]|a 30a|5]3]|a 6|7 617 617
Expert 9 als5|6|5|6]7|5]6 506|756 6|7 6|7 516
Expert10 |4 |5|6|3]a|5]3]|3 30al5]3]a 304 3|4 304

> Expert11 1|2 |3 |5]6|7|4]5 30als5]6]|7 506 304 415
Expert12 5|6 |7|5]6]7[5]6 506756 516 5106 516
Expert13 |5 |6 7|56 7|5]6 516|756 516 506 516
Expert14 |4 |5|6|4a|5]6|4]5 30al5]3]|4 617 67 6|7
Bxpert15 |2 [3[a|1]2]3]1]2 112]3|5]6 6|7 6|7 304
Expert16 |4 |5|6|4a|5|6|a]s5 al5|6|al|5 304 3|4 3|4
Bxpert 17 (1|2 ]3[1]2]3]1]2 1|2]3]1]2 1) 12 L2
Expert18 |4 |5|6|1|2(3]6]7 30al5]3]a 6|7 6|7 6|7
Expert19 |3 |4 |5|2]|3]a]|3]|4 30als5]3]a 3|4 3|4 3|4
Expert20 |4 |5|6|4a|5|6|5]6 30a|5]|5]6 a5 3|4 415
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MB1 MB2 MB3 MB4 MB5 OB1 0OB2 0OB3 PB1 PB2 PB3
Expert 1 676|718 7 7 6|7 7 6|7 7 6 6 6
Expert 2 7181678 6 6 718 6 516 5 6 5 5
Expert 3 7181678 5 5 516 6 516 6 6 6 6
Expert 4 31415167 3 4 718 4 112 2 2 2 2
Expert 5 213131415 3 5 6|7 6 516 3 4 4 2
Expert 6 5]16|516]|7 5 6 314 6 Pom) 15 4 7 7 4
Expert 7 41515167 6 6 718 6 516 6 6 6 6
Expert 8 6| 71678 il il 718 7 6|7 7 7 7 7
Expert 9 7T18516]|7 6 4 (ARS8 7 415 5 6 6 6
S5 | Expert 10 671456 5 5 6.3 5 314 4 4 4 4
Expert 11 516|567 L 4 314 4 e a5 5 5 6 4
Expert 12 516|567 5 6 SHL6 6 516 6 [ 7 7
Expert 13 51614]|5]|6 5 5 6 Irr- i/ 6|7 7 6 6 6
Expert 14 5161516]|7 6 7 6|7 5 415 5 4 4 4
Expert 15 71816178 5 6 718 5 213 6 2 2 4
Expert 16 6| 715167 6 6 6|7 6 516 6 5 5 5
Expert 17 2131112]3 2 2 213 2 1 P2 2 2 2 2
Expert 18 7181678 7 7 NES 7 617 4 4 4 4
Expert 19 5161678 5 5 718 3 1 42 2 2 4 3
Expert 20 6| 714]15]|6 5 6 718 5 314 5 4 4 5
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LB1 LB2 LB3 TB1 TB2 TB3 TB4 1B1 1B2 IB3

Expert 1 6|7 415]6 5 6 516 516 516 314 6 516
Expert 2 516 516|717 6 5 415 415 415 516 5 415
Expert 3 a5 415]6 5 5 415 415 415 516 6 516
Expert 4 314 31415 5 2 112 19 -2 112 112 2 112
Expert 5 516 516]|7 6 4 314 23 =3 314 314 6 213
Expert 6 516 41516 6 4 5|6 5|6 6|7 415 4 314
Expert 7 314 31415 4 6 516 SalmG 516 Syt 5 415
Expert 8 415 6|78 i [ 6|7 617 o T/ 617 7 6|7
Expert 9 415 6718 G 7 6|7 6|7 o 415 6 415
S5 | Expert 10 314 31415 4 4 3|4 314 314 314 4 314
Expert 11 415 213|4 6 4 415 213 516 213 7 415
Expert 12 5|6 5167 6 6 516 516 516 5 Y 6 516
Expert 13 5|6 5167 6 6 516 BTG 516 516 6 516
Expert 14 516 41516 6 5 415 57|46 415 415 4 213
Expert 15 617 31415 3 2 112 314 112 112 2 213
Expert 16 213 213|4 3 5 4 185 415 415 415 6 415
Expert 17 112 | 2€ 3 2 2 112 #12 112 112 2 112
Expert 18 415 6|78 7 5) 415 314 314 415 5 415
Expert 19 2|3 213|4 8 2 213 112 d g 2 213 3 112
Expert 20 a5 4a15]6 5 3 203 314 2|3 314 4 415
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 415 415 5 5 415 6|7 6|7 6|7
Expert 2 314 415 4 4 314 516 516 5|6
Expert 3 516 6|7 6 6 5|6 314 314 314
Expert 4 112 213 2 2 112 ) BS 112 112
Expert 5 314 415 6 6 415 516 314 314
Expert 6 415 516 7 a4 516 516 516 314
Expert 7 314 516 a4 5 415 Slme 516 Py
Expert 8 67 718 i [{ 6|7 6|7 Ch|Rede 6|7
Expert 9 415 6|7 6 6 Gt 6 516 (o= 516
Expert 10 314 415 4 4 314 314 ] - 314
> Expert 11 415 415 7 2 516 314 415 5|6
Expert 12 516 opig 6 6 516 516 516 516
Expert 13 516 6|7 6 6 516 T A6 516 516
Expert 14 516 6|7 5 5 5 b 415 415 415
Expert 15 112 213 2 2 112 314 112 112
Expert 16 al5 415 5 3 314 25 1B, 203 213
Expert 17 112 2¢ 3 2 2 112 #1312 112 112
Expert 18 415 213 a4 4 314 6|7 6|7 2|3
Expert 19 112 2R 3 8 3 213 213 l YK 2 1 42
Expert 20 314 516 5 4 4|5 al5 415 314
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MB1 MB2 MB3 MB4 MB5 OB1 0B2 0OB3 PB1 PB2 PB3
Expert 1 6 7 6 6 5 516 5 5 4 415 4
Expert 2 7 7 5 5 6 6|7 5 5 6 415 5
Expert 3 6 6 6 4 5 6|7 6 6 6 516 6
Expert 4 4 jy 5 6 3 213 2 2 2 112 4
Expert 5 3 6 4 4 3 314 3 3 6 516 3
Expert 6 6 7 4 3 e\ 415 2 7 6 415 3
Expert 7 g 6 6 6 5 516 3 4 6 516 6
Expert 8 a 7 Y/ i 7 617 5 6 6 516 7
Expert 9 5 6 b 5 7 516 5 3 5 415 6
S6 | Expert 10 4 6 4 4 5 415 4 4 4 314 4
Expert 11 5 4 2 6 7 718 3 5 4 415 6
Expert 12 6 5 5 6 5 516 ) 5 6 516 6
Expert 13 5 6 6 6 6 718 7 7 6 516 6
Expert 14 3 5 4 4 3 ) 3 3 5 415 4
Expert 15 3 6 2 2 4 213 4 5 3 112 2
Expert 16 a4 6 5 4 4 516 5 5 3 314 4
Expert 17 2 2 2 2 2 2/ B 2 2 2 112 2
Expert 18 3 7 7 5 4 6|7 2 5 7 6|7 6
Expert 19 3 7 3 3 5 314 2 3 2 213 3
Expert 20 4 4 a4 4 4 516 4 4 5 516 6
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LB1 LB2 LB3 81 TB2 B3 T84 IB1 B2 B3
Expert 1 3145 4 2|3 6 516 als a|s 304 506 a|s
Expert2 | 5|67 6 506 6 506 a|s als 506 als a|s
Expert3 |4 |56 5 als 5 a|s als als 3|4 304 3|4
Expert 4 1213 2 12 2 112 2 1]2 12 12 12
Expert 5 2|34 2 12 6 516 3|4 3|4 506 304 3|4
Expert6 |3 |45 7 6|7 7 6|7 506 6|7 304 6|7 3|4
Expert7 |3 |45 4 3|4 6 516 516 516 3|4 304 3|4
Expert8 |4 |56 6 506 6 516 516 516 516 516 516
Expert9 | 4|56 6 516 6 516 516 516 als 516 516

s6 | Expert10 [ 3]4]5 4 3|4 a 3|4 3|4 3|4 304 304 3|4
Expert11 [ 1|23 3 516 5 516 304 213 als 506 6|7
Expert 12 | 5|67 6 516 6 516 506 516 506 516 516
Expert 13 | 5|67 6 516 6 516 516 516 5106 516 516
Expert14 |3 |4 |5 a 2|3 6 516 5106 516 als 516 213
Expert15 [ 3[4 |5 2 12 2 112 12 1|2 12 4l 4 12
Expert16 |2 ]3[4 3 213 5 3|4 2|3 2|3 304 als a|s
Expert 17 [ 1] 23 2 12 2 12 12 12 |2 12 12
Expert18 |4 |5 |6 2 6|7 a 213 213 3|4 3|4 304 6|7
Expert19 |2 ]3[4 2 23 2 112 12 (Y 12 304 213
Expert 20 |3 |45 3 3|4 5 a|s als al|s 3|4 als 516
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 314 516 5 5 415 516 516 314
Expert 2 415 415 4 4 314 516 415 5|6
Expert 3 314 415 4 4 314 415 415 415
Expert 4 112 213 2 2 112 1% -2 112 112
Expert 5 314 415 6 4 3|4 314 415 314
Expert 6 314 314 4 %) 2, X3 516 415 415
Expert 7 415 5% 46 5 5 415 Salw6 516 314
Expert 8 314 45 4 4 516 516 Sl 516
Expert 9 415 67 6 6 S 6 516 H—~e 516
Expert 10 314 415 4 4 314 314 ] - 314
> Expert 11 516 415 2 5 6|7 314 5|6 6|7
Expert 12 516 opig 6 6 516 5|6 5|6 Sy &
Expert 13 516 6|7 6 6 516 o146 5|6 5]6
Expert 14 314 415 4 4 314 54|56 PG 415
Expert 15 112 213 2 2 112 5|6 415 213
Expert 16 314 3|14 3 3 2 g3 314 314 314
Expert 17 112 2¢ 3 2 2 112 #1312 112 112
Expert 18 314 213 4 4 314 314 314 213
Expert 19 516 6 (7 6 6 516 314 314 314
Expert 20 415 415 4 4 314 415 5|6 415
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MB1 MB2 MB3 MB4 MB5 OB1 0OB2 0OB3 PB1 PB2 PB3
Expert 1 516 7 6|7 7 7 7|8 4 6 7 7 7
Expert 2 718 6 516 5 v 6|7 5 5 6 5 5
Expert 3 617 6 6|7 6 6 718 6 6 7 6 6
Expert 4 516 6 6|7 5 4 516 4 q 2 2 2
Expert 5 213 7 718 7 4 415 6 6 6 6 6
Expert 6 718 7 S </ a 5 718 7 6 7 7 [
Expert 7 415 6 718 6 6 {5 6 6 6 6 5
Expert 8 718 7 718 6 7 6|7 il 7 7 7 7
Expert 9 718 6 i i3] 6 7 718 7 6 5 5 6
S7 | Expert 10 516 6 6|7 4 5 SH[B6 5 5 5 5 5
Expert 11 415 5 i e 7 2 2|3 5 6 a4 6 7
Expert 12 516 5 516 6 6 6|7 6 6 5 5 5
Expert 13 516 5 516 6 6 18 7 7 6 6 6
Expert 14 6|7 6 718 7 % 718 6 6 6 6 5
Expert 15 718 6 718 e 6 6|7 6 4 4 4 6
Expert 16 a5 5) 516 4 5 5) 156 5 3 2 2 2
Expert 17 213 2 213 2 2 2 )| B 2 2 2 2 2
Expert 18 516 5 415 7 7 718 2 j7 5 5 5
Expert 19 718 6 314 3 4 314 3 2 2 3 2
Expert 20 6|7 5 516 6 o 6|7 6 5 4 4 4
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LB1 LB2 LB3 TB1 TB2 B3 B4 1B1 1B2 1B3

Expert 1 6178 718 #" S 7 415 415 415 314 7 6|7
Expert 2 516 |7 67 6|7 6 516 314 3|4 516 6 516
Expert 3 51617 6|7 6|7 6 516 516 516 415 5 415
Expert 4 11213 213 213 2 112 1% -2 112 112 5 516
Expert 5 31415 415 516 3 112 L4 "2 516 314 6 516
Expert 6 31415 718 718 6 516 314 314 516 7 617
Expert 7 4156 516 5|6 5 415 415 415 314 5 415
Expert 8 61718 718 i/, 8 [{ 6|7 6|7 Ch|Rede 6|7 7 617
Expert 9 31415 67 o=~ o) Oty 415 =, 314 6 415
S7 | Expert 10 31415 6% G (o= =T 5 415 5 415 415 5 415
Expert 11 41516 6|7 213 b 314 516 415 6|7 5 213
Expert 12 51617 67 6|7 6 516 516 516 Sy 6 6 516
Expert 13 51617 6|7 6|7 6 516 NG 516 516 6 516
Expert 14 61718 718 6=’ 6 516 54|56 415 415 ) 314
Expert 15 516 |7 6|7 415 3 213 U ) 6|7 112 2 415
Expert 16 11213 314 415 4 314 25 B, 213 314 3 213
Expert 17 11213 2¢ 3 213 2 112 #1312 112 112 2 112
Expert 18 41516 718 718 s 6 |7 415 314 415 4 415
Expert 19 2134 3|4 314 3 112 112 314 213 4 213
Expert 20 51617 516 6|7 5 415 314 314 516 4 415
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 415 415 5 6|7 67 6|7 6|7 6|7
Expert 2 415 314 4 314 314 516 516 5|6
Expert 3 516 516 6 516 516 516 5|6 5, 86
Expert 4 112 ¥ |47 2 1y =2 112 ) BS 112 112
Expert 5 415 516 6 516 415 53 6 516 516
Expert 6 314 213 5 415 516 6|7 314 314
Expert 7 5|6 516 6 51=6 516 Salw6 516 5]6
Expert 8 6|7 6|7 i/l 6 (7 6|7 6|7 Ol 6|7
Expert 9 516 516 6 o) S 6 516 H—~e 516
Expert 10 415 415 5 415 415 415 415 415
> Expert 11 L 1} 4 415 7 3|4 516 415 2|3 314
Expert 12 516 516 6 516 516 516 516 Sy O
Expert 13 516 516 6 516 516 oG 5|6 516
Expert 14 516 516 6 516 516 54|56 PG 415
Expert 15 112 29 § 3 415 112 314 112 415
Expert 16 213 213 3 2 L8 2 g3 25 B, 213 213
Expert 17 112 112 2 L V2 112 #1312 112 112
Expert 18 67 6 |7 7 Oyl 314 516 415 6|7
Expert 19 112 112 B 213 213 213 L YE 2 314
Expert 20 314 314 4 314 415 314 415 314
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MB1 MB2 MB3 MB4 MB5 OB1 0B2 0OB3 PB1 PB2 PB3
Expert 1 7 516 5 6 5 415 4 6 5 5 5
Expert 2 7 516 5 5 7 617 5 5 6 5 5
Expert 3 6 516 6 6 6 415 4 4 4 4 4
Expert 4 3 | 48 4 6 4 2- |43 2 2 2 2 6
Expert 5 2 3|4 4 4 5 314 3 3 3 3 2
Expert 6 4 415 3 7 6 314 3 4 6 4 7
Expert 7 6 3|4 5 > 5 415 4 4 4 4 6
Expert 8 4 415 5 o) 5 516 5 4 5 5 6
Expert 9 7 516 5 4 7 7 \8 2 2 4 4 7
S8 | Expert 10 6 314 5 5 5 415 5 4 5 5 5
Expert 11 6 6|7 5 4 3 617 4 5 5 3 4
Expert 12 6 516 6 6 5 6|7 6 6 6 6 6
Expert 13 i/ 6|7 6 7 5 718 7 7 6 6 6
Expert 14 7 516 5 6 % 6|7 J 5 6 6 6
Expert 15 7 6|7 i 7 7 718 <) 4 6 7 7
Expert 16 3 314 3 4 4 2| (24 2 a4 2 2 3
Expert 17 2 112 2 2 2 2) B 2 2 2 2 2
Expert 18 7 6|7 5 7 7 5|6 7 5 4 ) 7
Expert 19 6 213 2 3 2 213 2 2 2 2 2
Expert 20 6 516 6 6 6 516 6 6 4 5 4
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LB1 LB2 LB3 TB1 TB2 B3 TB4 IB1 IB2 B3

Expert 1 617 6|78 71823 304 304 304 304 a 617
Expert 2 516 5067 67|67 506 304 a5 5106 6 5106
Expert 3 304 3145 al5|als 4|5 a5 4|5 4|5 5 al|s
Expert 4 5106 6718 71812 1|2 A\ 1|2 1|2 2 6|7
Expert 5 6|7 6|78 71812 1|2 b 1|2 12 3 203
Expert 6 304 203 6|74al5 a|s 213 ~ L 5106 6 6|7
Expert 7 516 6718 718|3]a 2|3 2|3 213 213 5 a5
Expert 8 5106 50617 718|als 304 304 304 516 6 5106
Expert 9 617 6|78 71845 a|s 213 304 203 5 6|7
s8 | Expert 10 |56 5067 61723 203 203 213 2|3 q a5
Expert 11 | 1|2 3145 516|a|5 506 203 304 a|s 3 5106
Expert 12 |5 | 6 5067 67|56 506 5106 506 5106 6 5106
Expert 13 | 5| 6 5067 61756 516 516 5106 5106 6 5106
Expert 14 | 6|7 6|78 718al5 304 a5 304 a|s 5 5106
Expert 15 | 6|7 5067 718]3|4a 304 12 12 1|2 q 6|7
Expert 16 | 4|5 3045 al5(2]3 3|4 304 203 213 q 304
Expert 17 | 1|2 11213 203112 1|2 1|2 1|2 A 2 12
Expert 18 | 6|7 6|78 718al5 304 a5 304 304 q 6|7
Expert 19 | 1|2 234 21312 1|2 1|2 1|2 1|2 3 304
Expert 20 |5 | 6 5067 51656 a5 a5 304 304 4 304
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FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 213 3 3 3 213 314 314|556
Expert 2 415 4 4 4 314 5|6 516756
Expert 3 314 4 a4 4 314 314 31415134
Expert 4 112 2 2 2 112 1% -2 11213112
Expert 5 314 2 4 [ 314 314 213141516
Expert 6 213 3 6 7 6|7 516 6| 78|67
Expert 7 213 B 3 3 2 L8 314 314|556
Expert 8 2|3 3 3 3 415 314 30045 |°54.6
Expert 9 314 5 4 6 b 415 Sy ier~ | SN |
Expert 10 A B B 5 3 415 20 3 213|434
> Expert 11 415 4 3 7 516 314 516 |7[4]5
Expert 12 516 6 6 6 516 516 516|756
Expert 13 516 6 6 6 516 oG 5S4l 6| /=lwd, | 6
Expert 14 213 3 5 2 2 | 314 516|767
Expert 15 112 2 2 2 314 1|2 516|767
Expert 16 213 3 3 3 A € 25 1B, 112|334
Expert 17 112 2 2 2 112 12 11213112
Expert 18 314 % a4 6 6 AT 415 31415167
Expert 19 112 2 8 3 213 112 112131415
Expert 20 als5 l a4 6 516 516 31415134

661



MB1 MB2 MB3 MB4 MB5 OB1 0OB2 0OB3 PB1 PB2 PB3
Expert 1 3 4 31415 6 4 415 4 415 4 3|4 314
Expert 2 7 6 516 |7 6 Ir 516 5 516 5 415 415
Expert 3 6 6 516 |7 6 6 516 6 6|7 7 516 516
Expert 4 3 4 415]6 5 4 18] 2 2 2 [ 2 112 112
Expert 5 2 5 2134 6 3 b -6 3 314 4 314 314
Expert 6 6 3 2134 5 7 6|4 4 314 4 314 213
Expert 7 ) 4 31415 > 4 314 4 415 4 314 314
Expert 8 2 6 Sblabd| 7 6 6 516 6 6|7 6 516 6|7
Expert 9 a4 5 S ol S = 1 f 7 6 516 5 6|7 2 112 112
S9 | Expert 10 5 4 4156 4 15 415 4 415 4 314 314
Expert 11 a 3 e e e e 3 i 2\(\3 6 718 4 516 415
Expert 12 6 6 516 |7 6 6 5|6 6 6|7 6 516 516
Expert 13 5 5 516|7 5 ) GroltL s 7 718 6 516 516
Expert 14 3 3 2134 3 ) Dy 3 314 5 415 415
Expert 15 6 4 516|7 4 3 415 4 28Im3 4 112 213
Expert 16 3 4 213|4 3 5 314 3 314 2 112 314
Expert 17 2 2 1123 2 2 112 2 213 2 112 112
Expert 18 2 2 61718 5 b 314 5 5 [#6 6 516 415
Expert 19 6 5 213|4 4 5 314 3 213 3 112 213
Expert 20 5 5 3141(5 5 4 314 4 516 3 415 213

00¢



LB1 LB2 LB3 TB1 TB2 B3 B4 1B1 1B2 1B3

Expert 1 314 3 314 6 516|734 31415123 4 516
Expert 2 415 5 516 7 516|734 415(6|5]6 5 415
Expert 3 516 6 6|7 6 516 |7]|5]6 5/1]6|7(4]5 5 415
Expert 4 112 2 213 2 516 (7|12 1123|167 5 516
Expert 5 314 4 6 |7 4 5167|123 516|767 4 314
Expert 6 314 4 6|7 6 6|17 (8|34 314|567 5 415
Expert 7 213 3 314 4 314(5]3|4 3(4]|5|5]6 5 314
Expert 8 67 7 i/, 8 6 671867 6(7|86]|7 7 617
Expert 9 415 5 ol 6 5(6 (7|34 3(4|516]|7 5 516
S9 | Expert 10 314 6 (o= =T 4 4151634 Onmin el € 6 5 314
Expert 11 4 (1B 4 5|6 b 314 (5112 516 |7(1]2 71 415
Expert 12 5|6 6 6|7 6 Sl L6 L LHIL5 M 6 5 [ 16T, Talg2Bly 6 6 516
Expert 13 5|6 6 6|7 6 5167|516 Sl 6| flwd, | 6 6 516
Expert 14 213 3 314 6 6(7]|8|6]|7 516 |7|6]|7 6 516
Expert 15 415 7 314 5 6| 7]|18[5]|6 1123|167 4 112
Expert 16 112 2 213 5 31415134 213|445 3 314
Expert 17 112 2 213 2 1121312 1123|112 2 112
Expert 18 415 2 516 6 67|86 7 6(7(|86]|7 7 617
Expert 19 213 2 314 4 41516123 213|14(5]|6 2 112
Expert 20 314 4 5|6 6 41516145 5/]6|7|4]|5 4 415

10¢



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 213|4 4 4 4151314 |5]|3|4a 314 314
Expert 2 5167 5 5 5|64 |5]6]5]6 415 415
Expert 3 a15]6 %) 5 51614 |516]4]5 415 415
Expert 4 11213 2 2 2 (312|312 112 314
Expert 5 11213 2 3 41512 |3(4]2]|3 213 213
Expert 6 41516 4 4 31412|3|4|5]6 314 314
Expert 7 31415 4 4 4|5(3|4|5]|4]|5 314 415
Expert 8 2134 3 2 3141567415 45 516
Expert 9 41516 4 4 5(6|5|6[7]|4]5 415 516
Expert 10 41516 4 < 314123423 72— 213
> Expert 11 31415 3 6 5166|7834 415 516
Expert 12 51617 6 6 6175|6756 516 5 Y
Expert 13 51617 6 6 erImATIor T o Iy TITeT 6 516 516
Expert 14 41516 6 6 5165|6767 PN 6|7
Expert 15 1123 2 4 21311 12(3]1]2 112 112
Expert 16 31415 3 3 415]14|5]6]12]|3 203 314
Expert 17 11213 2 2 21312 |3]1]2 112 d, |2
Expert 18 6|78 2 6 617]|3|4|5[4]5 415 415
Expert 19 11213 2 8 314123412 d g 2 1 gPF2
Expert 20 5167 5 4 415|134 (5]3]|4 314 516

¢0¢



MB1 MB2 MB3 MB4 MB5 OB1 0B2 0OB3 PB1 PB2 PB3
Expert 1 718 5 5 5 4 31415 5 415 516 5 5
Expert 2 718 6 6 6 7 6178 5 516 516 5 5
Expert 3 718 7 5 6 6 6178 5 516 6|7 6 6
Expert 4 314 4 5 7 3 1123 2 213 213 2 2
Expert 5 314 3 6 6 3 41516 3 314 314 3 2
Expert 6 314 5 4 4 5 4156 4 415 6|7 6 4
Expert 7 314 5 5 0 3 2ai=3nll 4 S 314 516 5 5
Expert 8 213 3 4 6 5 213|4 3 314 415 4 5
Expert 9 516 5] 7 7 7 112]3 2 314 415 4 4
S10 | Expert 10 314 4 4 4 4 3 |85 4 415 516 5 5
Expert 11 213 6 5 4 3 6178 5 6|7 415 5 6
Expert 12 6|7 6 6 6 6 41516 5 516 718 7 7
Expert 13 6|7 5 6 5 6 6|78 7 718 6|7 6 6
Expert 14 3|4 3 3 3 3 2134 3 314 516 5 5
Expert 15 415 4 4 7 2 31415 5 314 415 4 7
Expert 16 314 4 3 3 5 2, 1§ B4 3 314 203 3 3
Expert 17 213 2 2 2 2 14[02 1S 2 2 213 2 2
Expert 18 213 3 5 5 4 1123 2 314 415 4 7
Expert 19 314 3 3 3 3 11213 2 213 203 2 2
Expert 20 415 4 4 4 4 31415 5 516 6|7 4 4

x4



LB1 LB2 LB3 TB1 TB2 B3 B4 1B1 1B2 1B3

Expert 1 31415 3 3|14 516|734 ]5]|3]|4 3(4(5(2]3 6| 7)5]|6
Expert 2 415|6 5 516 6(7|85[6|7]|3]|4 41516415 5161415
Expert 3 5167 6 516 516 |7|5]|6[|7]5]|6 516 |7|5]|6 6|715]6
Expert 4 11213 3 415 112131112312 11213112 2131112
Expert 5 2134 3 516 516 |7|5]16|7]2]|3 516|734 4151314
Expert 6 415]6 4 415 3(4(5(4(5]6]3]|4 2131434 6| 71617
Expert 7 21314 3 21| 13 3145345134 314151213 3141415
Expert 8 3141|5 4 314 31415345134 31415134 4151314
Expert 9 31415 5 415 4a(5(64(5|6]2]|3 3(4(5(4]5 5161415
S10 | Expert 10 314]5 4 314 3145134534 3(4(5(3]4 516|13]|4
Expert 11 314|5 5 213 3(4(512(3|4]5]|6 11213145 4151617
Expert 12 5167 6 516 5|16 |7]|5|6|7]5]|6 516|7|5]|6 671516
Expert 13 5167 6 516 W RO IET I* eIV TR /6 S, | |0 |#le> | © 67156
Expert 14 31415 4 2 (|45 3(4(5(3(4]|5]3]|4 3141534 415314
Expert 15 31415 4 415 2131412312 112131112 213516
Expert 16 11213 2 314 21314345123 2131423 2131213
Expert 17 11213 2 112 A28 Salmd | 2ol 12142 11213112 2131112
Expert 18 6178 7 415 4(5(6|3(4]5]4]5 314|15(4]5 415415
Expert 19 11213 2 112 1121311123 1]2 Ns2 | S 1) 2 2131213
Expert 20 4a15|6 5 314 3(4 (556|734 4151623 4151415

144



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 314 4 3|4 314 314 5 5 314
Expert 2 415 5 314 314 314 6 6 5|6
Expert 3 a5 5 415 4|5 415 5 5 415
Expert 4 112 2 112 vl 2 112 2 2 112
Expert 5 314 4 213 314 213 4 q 314
Expert 6 314 4 516 6|7 6 (7 3 3 516
Expert 7 314 4 21| 13 ey 3 2,LINB 4 4 314
Expert 8 213 3 23 2|3 415 A 3 415
Expert 9 213 3 314 415 a%45 5 5 415
Expert 10 314 4 =5 R, 5 Zall o) 3 3 314
S10
Expert 11 2 1t 3 5 314 6 (7 516 7 5 28 8
Expert 12 516 6 516 516 516 6 6 5|6
Expert 13 516 6 516 SRS 516 6 6 516
Expert 14 314 4 314 i, 3104 4 4 314
Expert 15 112 2 18 112 213 2 2 314
Expert 16 213 2 213 2Lk 3 3 (4 4 4 314
Expert 17 112 2 112 % 112 2 2 112
Expert 18 314 2 314 415 (Y~ 4 4 415
Expert 19 112 2 314 314 314 3 3 213
Expert 20 516 4 314 a5 314 4 il 304

G0¢



MB1 MB2 MB3 MB4 MB5 OB1 0OB2 OB3 PB1 PB2 PB3
Expert 1 5 7 6 718 4 N6 5 4 41516415 5
Expert 2 6 5 5 S5\ 6 6 6|7 5 5 41516516 6
Expert 3 5 5 5 516 5 718 6 6 5167|516 6
Expert 4 3 3 4 516 4 4.4=5 2 2 112|312 2
Expert 5 2 5 6 6|7 2 314 3 3 41516415 2
Expert 6 7 6 6 3l 5 7|8 7 5 678|516 4
Expert 7 3 2 5 6|7 4 2l 3 2 2 31415134 q
Expert 8 2 5} 5 314 3 4|5 5 a4 41516415 5
Expert 9 il 4 6 718 6 A)) £; 2 2 4516|415 4
S11 | Expert 10 4 4 5 415 L} 415 5 [ 3141534 4
Expert 11 a 7 3 6|7 b 718 S 4 516 (7|67 6
Expert 12 6 6 6 6|7 6 516 5 5 5167|516 6
Expert 13 5 5 g 56 6 718 7 7 5167|516 6
Expert 14 é 3 6 3|4 3 314 3 3 3141534 3
Expert 15 3 6 6 5 5 314 4 2 a (516|415 4
Expert 16 3 5 3 516 5 3|4 3 3 112|312 3
Expert 17 2 2 2 20(/3 2 2 2 2 112|312 2
Expert 18 2 5 5 516 5 314 [ 6 6718|617 5
Expert 19 7 5 5 415 5 516 3 2 1121312 2
Expert 20 a4 3 6 415 5 6|7 a a4 31415415 5

90¢



LB1 LB2 LB3 TB1 TB2 B3 TB4 IB1 B2 B3

Expert 1 3/4|5(3]|a|5]3]|¢a 5106 als a 4 2|3 7 6|7
Expert 2 al5]6|lals5]6]als 6|7 5106 4 5 4|5 5 a5
Expert 3 516|7]|5]|6]7|5]6 5106 506 6 6 516 6 516
Expert 4 1231 |2|3|1]2 516 516 6 5 1]2 4 a5
Expert 5 1]2(3[1)2]3]|5]6 516 516 3 a 4|5 7 a5
Expert 6 516|7|5]6]7]4]5 6|7 506 6 4 4|5 7 304
Expert 7 30a|5(3]als5]3]|a 5106 516 6 6 304 4 a5
Expert 8 3(a|s5]|3]|a|5][3]a 617 6|7 7 % 304 7 304
Expert 9 3(a|5|3|4|5|a]|5 5 415 4 a 304 5 516
s11 | Expert10 [4|5|6|a|5]|6|a]5 4|5 4|5 5 5 4|5 5 304
Expert11 |4 |5]6]|1|2|3]|3]4a als 5106 4 3 6|7 5 5106
Expert12 | 5|6 |7|5|6]7]|5]6 506 516 6 6 5106 6 5106
Expert13 | 5|6 |7|5|6|7]|5]6 506 516 6 6 516 6 5106
Expert 14 3|4 |5[3]a]5]2]3 6|7 6|7 7 6 6|7 6 3|4
Expert 15 [3 |4 |5|a]5]6]2]3 6|7 5106 5 5 516 6 1] 2
Expert16 1|2 [3[1]2]3]3]4 213 pi G q q 3|4 4 E
Bxpert17 [1[2]3[1]2]3]1]2 A 12 2 2 112 2 12
Expert18 |4 |5|6f1]2]3]a]s 6|7 6|7 ; 7 6|7 5 3|4
Expert19 |2 |3]a]|1|2|3]1]2 2|3 3|4 a 3 304 3 12
Expert20 |4 |5|6|5]6|7|a]5 304 a5 5 5 4|5 6 304

1L0¢C



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 4156 4 2 |g® 213 314 5 5 314
Expert 2 4156 5 314 415 314 6 6 4|5
Expert 3 4156 5 415 4|5 415 5 5 415
Expert 4 11213 6 112 415 415 2 2 112
Expert 5 11213 3 516 516 415 4 6 213
Expert 6 516 |7 6 516 6|7 6 (7 4 3 516
Expert 7 2134 4 21| 13 ey 3 2,LINB 4 4 314
Expert 8 5167 6 5|6 516 314 3 3 2|3
Expert 9 31415 5 415 516 Eh[46 D ) 516
Expert 10 415|6 4 =5 R, 5 Zall o) 3 3 Vg )
- Expert 11 B || 6 =7 3 314 415 6 (7 5 3 516
Expert 12 5167 6 S\ 6 516 516 6 6 5|6
Expert 13 516 |7 6 516 516 516 6 6 5|6
Expert 14 31415 6 5] [/#6 415 415 5 6 415
Expert 15 1123 2 18 112 112 2 2 112
Expert 16 31415 4 als 4{k 5 a5 5 5 314
Expert 17 11213 2 112 % 112 2 2 112
Expert 18 6178 7 415 SR, 3.4%4 5 4 213
Expert 19 31415 5 213 213 213 2 2 ¥ 2
Expert 20 a15|6 6 314 314 415 4 il 314

80¢



MB1 MB2 MB3 MB4 MB5 OB1 OB2 OB3 PB1 PB2 PB3
Expert 1 5 7 6 7 6 7 6 6|7 6 516 5|6
Expert 2 6 5 5 5 6 6 5 516 5 415 415
Expert 3 5 5 5 5, 5 6 6 6|7 6 516 516
Expert 4 3 3 6 3 2 2 2 2 3 2 112 112
Expert 5 3 6 6 3 6 3 6 6|7 6 516 213
Expert 6 5 7 7 V, 6 4 k| 6|7 7 6|7 314
Expert 7 3 6 6 6 3 2 2 213 6 415 516
Expert 8 2 ) S 3 3 3 3 314 3 213 213
Expert 9 5 7 e a 6 a4 2 415 4 415 415
S12 | Expert 10 a4 4 4 5 4 4 5 516 5 415 415
Expert 11 5 7 4 a 5) 5 6 718 3 516 314
Expert 12 5 L3 5 5 5 5 5 516 6 516 516
Expert 13 5 5 3 5 > 7 7 718 6 516 516
Expert 14 4 4 a4 4 3 5 5 516 4 314 213
Expert 15 2 3 a4 2 2 2 2 2|3 2 112 112
Expert 16 5 3 3 a B a 2|3 3 112 213
Expert 17 2 2 2 2 2 2 2 2|3 2 112 112
Expert 18 2 5 7 4 5 4 2 6|7 5 415 314
Expert 19 3 5 6 3 3 3 5 2|3 3 213 213
Expert 20 6 5 5 4 5 4 a4 516 4 415 516

60¢



LB1 LB2 LB3 TB1 TB2 TB3 TB4 1B1 1B2 1B3

Expert 1 41516314 3|14 516 415 5 5 314 7 a5
Expert 2 41516415 415 516 516 5 5, 415 5 415
Expert 3 415|645 415 4|5 415 5 5 516 6 516
Expert 4 1121312 112 314 516 q 2 112 2 112
Expert 5 314|534 516 415 314 6 3 314 7 6|7
Expert 6 6|7]|8]5]|6 Onslh 6|7 6|7 4 4 516 6 213
Expert 7 314151415 4|5 314 314 4 4 3|4 4 3|4
Expert 8 213423 23 2|3 203 A 3 213 3] 213
Expert 9 415|16|5]|6 gl 2] 415 415 o) = 516 5 415
S12 | Expert 10 3145|415 415 5 415 5 5 415 5 314
Expert 11 21314145 314 213 314 2 6 24 8 5 516
Expert 12 516|756 516 516 5|6 6 6 516 6 516
Expert 13 516|756 516 516 516 6 6 516 6 516
Expert 14 2(3|1412]|3 2 (|3 5aipé Gl 7 7 6 516 5 213
Expert 15 11213112 |t 2 112 112 2 2 112 3 112
Expert 16 11213123 314 2Lk 3 A () 4 4 213 4 213
Expert 17 11213112 112 % 112 2 2 112 2 112
Expert 18 415|612 314 G| 6|7 7 5 314 7 314
Expert 19 213141112 112 112 213 3 3 I 2 4 213
Expert 20 415|645 314 3|4 314 5 5 314 a 314

01¢



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 2|3 314 3|4 314 314 5 6 314
Expert 2 415 314 415 314 314 6 6 5|6
Expert 3 415 415 415 4|5 415 4 4 3|4
Expert 4 112 112 112 vl 2 112 2 2 112
Expert 5 213 213 516 516 314 6 6 213
Expert 6 415 415 516 314 20113 b 6 516
Expert 7 213 St 314 Btud, 314 4 4 | !
Expert 8 213 2|3 23 2|3 203 3 3 2|3
Expert 9 314 415 415 314 Eh[46 6 6 516
Expert 10 415 415 5 415 415 6 5 415
S12
Expert 11 314 415 516 213 6 |7 2 7 415
Expert 12 516 516 516 516 516 6 6 5|6
Expert 13 516 516 516 SRS 516 6 6 516
Expert 14 213 213 2 (|45 D 213 7 7 516
Expert 15 112 198 V4 18 112 112 2 4 112
Expert 16 213 213 213 2{k 3 213 5 5 314
Expert 17 112 112 112 % 112 2 2 112
Expert 18 415 L 182 6|7 314 314 6 7 243
Expert 19 213 213 314 314 314 4 a 314
Expert 20 415 314 314 415 2 |3 6 4 415

11¢



MB1 MB2 MB3 MB4 MB5 OB1 0B2 0OB3 PB1 PB2 PB3
Expert 1 67 6 617|867 67 6|7 7 718167867 6| 7
Expert 2 516 5 41516145 516 516 5 5]16|5|6|7]14]|5 415
Expert 3 516 6 516|7]|5]|6 516 5|6 6 6171516 7[5]6 516
Expert 4 213 3 41516134 112 il |2 2 2131112312 112
Expert 5 213 6 5167|123 516 6f |~ 14 7 7186|7867 6| 7
Expert 6 6|7 7 41516415 314 2 dl) S5 d 314567 |4]5 415
Expert 7 314 7 6 | 47| Bk [kS=1mb 314 415 4 5]1616|7|8]|6]|7 6| 7
Expert 8 112 6 balbA | Sl S\ |6 2\[(2 516 6 617167867 6| 7
Expert 9 516 7 (G | RS 5 415 415 - 3(414|5]6(4]5 415
S13 | Expert 10 314 5 31451415 314 3|4 4 41514]5|6]4]5 415
Expert 11 314 3 Sal=i6a-E0 | 43 )5 6N Ine 516 X 5|]6|4|5(6]13|4 516
Expert 12 415 3 41516145 415 5|6 6 516|5]6|7]|5]|6 516
Expert 13 415 5 4a1516|4|5 415 O, 4 7 718|516 |7|5]6 516
Expert 14 213 3 3145415 314 415 4 5161234123 213
Expert 15 516 5 41516145 516 314 4 4151678134 314
Expert 16 213 5 21314123 i |C3) Z W5 4 4151112312 213
Expert 17 112 2 1972 [ Bl 432 112 1412 2 2131112312 112
Expert 18 314 5 51676 |7 415 314 4 34456415 415
Expert 19 415 5 516712 213 415 5 341213112 112
Expert 20 314 5 314151314 415 314 5 5|16|5|67]3|4 314

[AY4



LB1 LB2 LB3 TB1 TB2 TB3 TB4 1B1 1B2 1B3

Expert 1 314 5 415 516 516 5 5 415 6|7 6|7
Expert 2 415 5 415 516 516 5 5 4|5 415 415
Expert 3 516 6 516 516 516 6 6 516 516 516
Expert 4 314 2 314 ] (. 2 112 2 2 112 112 112
Expert 5 516 6 516 516 516 4 6 314 415 415
Expert 6 314 7 Aulds 516 415 3 3 314 415 314
Expert 7 516 [ 516 596, 5146 5 5 415 516 415
Expert 8 213 2 23 516 516 6 6 314 6|7 617
Expert 9 516 6 gl 2] 415 Ei|46 o) = 516 516 516
S13 | Expert 10 415 6 S e 415 415 5 5 415 415 415
Expert 11 2 i 3 4 415 415 314 3 2 516 415 112
Expert 12 516 6 516 5|6 516 6 6 516 516 516
Expert 13 516 6 516 5|6 516 6 6 516 516 516
Expert 14 213 3 415 4.5 415 6 5 516 6|7 314
Expert 15 415 a 4.5 516 415 3 3 314 6|7 112
Expert 16 213 2 213 2Lk 3 A () 4 4 213 213 213
Expert 17 112 2 112 W M2 112 2 2 112 112 112
Expert 18 415 2 415 (Y 3.4%4 S 5 415 6|7 415
Expert 19 213 2 213 213 213 4 3 I 2 314 213
Expert 20 314 3 415 314 3|4 5 a 4|5 304 als

¢le



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 31415 4 3|14 31415314 6|7 6 | 7|8|6]|7
Expert 2 4156 5 314 314151415 516 4151645
Expert 3 5167 6 5|6 516[7]5]|6 415 415|645
Expert 4 11213 2 112 112131415 S, =6 314|15(1]2
Expert 5 516 |7 6 516 4151634 516 516|734
Expert 6 6178 7 516 3141534 415 6|7 |8|3]|4
Expert 7 3145 a4 314 314534 314 3145134
Expert 8 4156 5 415 4a15(6[4]5 617 617|867
Expert 9 21314 4 415 4(5(6|5(6 5|6 56| 7|5]6
Expert 10 415|6 5 5 516145 415 4(5(6(4]5
> Expert 11 6 | 7 =8 2 516 3(4(5(4(5 415 314|156 |7
Expert 12 51617 6 5|6 5(6|7|5]|6 516 516[7]|5]|6
Expert 13 51617 6 5|6 5(6|7|5]|6 Bl 16 5 (16 [#alsd | ©
Expert 14 2134 3 2 (|45 3141523 Gl 6 |7|8|6]|7
Expert 15 41516 6 5] 6|1 7|18([3]4 112 3141512
Expert 16 11213 2 213 2Lk 25/ 'GWL 29.*3 314 3141523
Expert 17 11213 2 112 11213112 1142 11213112
Expert 18 31415 2 415 4151634 4|5 4a15(6|5]6
Expert 19 11213 2 213 21314213 415 41516415
Expert 20 31415 3 203 314|514]5 516 617|856

1474



MB1 MB2 MB3 MB4 MB5 OB1 0B2 0OB3 PB1 PB2 PB3
Expert 1 415131415 4 415163415 5 4 415134 314|5 4
Expert 2 674516 5 41516567 6 5 516145 4a15]6 5
Expert 3 71816 7]|8 6 Sl 6 [SONNS | A 6 6 6171516 516 |7 6
Expert 4 21311123 2 112(311(2]3 2 2 213134 2134 6
Expert 5 314121314 6 516 |712|3|4 3 6 31412 1123 2
Expert 6 31414516 3 1121313415 2 3 3141415 31415 4
Expert 7 31413415 3 3141531415 2 2 213134 31415 4
Expert 8 2131345 4 314151345 4 5 516|134 314|5 6
Expert 9 51614[5]6 - 4156|567 3 - 314156 516 |7 6
S14 | Expert 10 3141234 3 3(4(5(2]3]4 3 3 314123 21314 4
Expert 11 314567 q 6\ | <Shld:YoN[Ne 6 5 718134 516 |7 7
Expert 12 516|456 5 4a(5(6|4(5]6 5 5 516156 51617 6
Expert 13 5/16|4|5]|6 3 415161456 7 7 718156 516 |7 6
Expert 14 516|516]|7 6 4a(5(6(4]5]6 6 6 71856 516|7 6
Expert 15 41512134 2 1121312 (3]|4 2 2 213123 516|7 2
Expert 16 21313415 3 112(3]13(4]5 3 3 3141213 1123 3
Expert 17 2131112]3 2 112(3]11(2]3 2 2 2131112 1123 2
Expert 18 314111213 2 41516234 7 2 71834 31415 7
Expert 19 31412134 3 415161234 3 2 31412 1123 2
Expert 20 415131415 3 415163415 5) 5 516145 31415 4

G1¢



LB1 LB2 LB3 TB1 TB2 B3 TB4 IB1 IB2 IB3
Expert 1 3045 3 213]al3]|a 203 3|4 4 304 3045|213
Expert 2 3045 q 30al5(als a5 45 4 304 304(5]3]4
Expert 3 5067 6 506{7]als 415 45 5 45 al5]6|als
Expert 4 1123 2 112|323 213 2|3 2 304 1120312
Expert 5 3045 4 5167]1]2 1] 2 516 6 1|2 314(5]3]4
Expert 6 2034 5 203(al2]3 2680% 5106 4 203 3/a|5|als
Expert 7 1123 2 W) g\ T4 213 213 3 203 203]al2]3
Expert 8 1123 b 112|345 415 617 7 304 304(5]3]4
Expert 9 1|23 2 112|332 415 506 4 304 506(7]3]a

s14 | Expert10 |2 [3 |4 3 al5]6]2]3 213 2|3 3 23 2034|334
Expert11 [ 1|23 5 bledi b | T 2|3 3|4 5 45 203 ]alel|7
Expert12 |5 |6 |7 6 506(7]5]6 516 506 6 506 516(7]5]6
Expert13 | 5|6 |7 6 516(7]5]6 516 5106 6 5106 516[7]5]6
Expert 14 | 2|38 3 2(3(a]3]|a 3[4 45 4 45 4156|213
Expert15 [ 1|23 2 112|312 3|4 617 2 45 als5]6|1]2
Expert16 |1 ]2 |3 2 203]al2]3 203 % W3 q 45 al5]6|als
Expert 17 [ 1[2]3 2 1% b A (2 12 1] 2 2 12 12312
Expert18 | 4|5 |6 2 203434 A 45 2 617 203]al2]3
Expert19 |1 ]2 |3 2 203]al1]2 1] 2 415 3 203 2034|334
Expert 20 |3 |45 4 203434 415 304 5 304 314(5]3]4

91¢



FB1 FB2 FB3 FB4 FB5 ISB1 ISB2 ISB3
Expert 1 21314123412 (3|4]2]3 213 29w, 213 213
Expert 2 41516451613 |4|5]4]5 415 415 ln| 5 415
Expert 3 314534534534 314 314 314 314
Expert 4 415165167156 |7]4]5 415 4- L5 415 112
Expert 5 112131233 |4|5]2]3 213 va ) 213 23
Expert 6 6|7 |8|6|7|8]|5|6[T7]|1]|2 15, W2 2 Vf® 213 314
Expert 7 314534545634 31| '¢ Al € 213 213
Expert 8 314|153 |4(5]3[4]|5([3]4 516 3|4 2| 314
Expert 9 I W2 (739 1192 | Balessi=on | ALY O 5 L85 1 p—r— 1 4 o2
Expert 10 213412343 [4]5]|2]3 314 3|4 314 314
> Expert 11 112 |34|5|6|3|4|5]|6]|7 516 213 415 314
Expert 12 516 |7|5|6[7]5[6|7]|5]6 B\ILE, 516 516 516
Expert 13 5 W6 |[af=| 5 | Gal=d] 15 |£6 | € OO 5TIT6 5|6 516 516
Expert 14 3145516756 7]5]|6 516 5|6 1rR5 q J=5
Expert 15 6|7 |8|6| 7|86 |7T|8]|5]|6 6 |7 112 314 112
Expert 16 112131233 |4|5]2]3 213 213 213 213
Expert 17 1121311 12(3|12[3]1]|2 112 1/ /2 112 14 2
Expert 18 4151667845612 2] 4 1glV’ 1~ 2 112
Expert 19 1121312313 |4|5]2]3 415 314 314 314
Expert 20 415|163 |4|5]|3[4]|5]|5]|6 6= 7 314 415 415
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ARTICLEINFO ABSTRACT

Keywords: Due to an increasing demand for green products and also pressures from customers and other players along the
Fuzzy AHP supply chain, which now pay more attention to environmental awareness and sustainable management, many
Fuzzy TOPSIS companies especially in the electronies industry have begun to realize the importance of applying green supply

Reverse logistics

chain management concepts into their activities; reverse logistics (RL) practice is one of the important strategies
Electronics industry

to provide efficient resource utilization and minimize waste from end of life (EOL) products by following leg-
islation and green concepts. But recently reverse logistics practices are faced with some barriers which make the
implementation of reverse logistics difficult and unsuccessful. To increase efficiency in reverse logistics adap-
tation of the electronies industry, companies need to understand and consider the priorities of both barriers and
solutions for developing policies and strategies to overcome these barriers. Therefore, this study focused on the
classification of reverse logistics barriers and ranking of both barriers and solutions of reverse logistics im-
plementation in the electronics industry. This paper proposes a methodology based on fuzzy analytical hierarchy
process (Fuzzy AHP) and fuzzy technique for order performance by similarity to ideal solution (Fuzzy TOPSIS) in
which fuzzy AHP is applied to get the weights of each barrier by using pairwise comparison, and fuzzy TOPSIS is
applied for the final ranking of the solutions of reverse logistics implementation. The case of Thailand’s elec-
tronics industry is used in the proposed method. To illustrate the robustness of the method, sensitivity analysis is
used in this study.

1. Introduction materials (Kannan, Pokharel, & Kumar, 2009).

According to law and legislation, it forced producers to take care of

Over the last decade environmental issues have become an im-
portant issue in various industries including the electronics industry
due to an increase in environmental awareness, enforced legislation,
industrial ecology and corporate citizenship (Prakash & Barua, 2015).
The policy and decision makers have to consider environmental issues
in each activity of their organization along their supply chain (Kannan,
Jabbour, & Jabbour, 2014). Many companies have applied reverse lo-
gistics (RL) concept to their policies and strategies for sustainability
development which focused on the reduction of waste and created
value from return of used products (Sirisawat, Kiatcharoenpol,
Choomrit, & Wangphanich, 2016). Rogers and Tibben-Lembke (1998),
explained that RL is the process of planning, implementing, and con-
trolling the efficient, cost effective flow of raw materials, in-process
inventory, finished goods and related information from the point of
consumption to the point of origin for the purpose of recapturing value
or proper disposal. RL focuses on maximizing value from the returned
item or minimizing the total RL cost from the backward flow of

= Corresponding author.
E-mail address: sirisawat.p@ gmail.com (P. Sirisawat).

https://doi.org/10.1016/j.cie.2018.01.015

their End of Life (EOL) products and the Waste Electrical and Electronic
Equipment (WEEE) directive (directive 2002/96/EC) enforced electro-
nics manufacturers to efficiently manage the return and proper disposal
of packaging or used products (Govindan, Soleimani, & Kannan, 2015;
Nikolaou, Evangelinos, & Allan, 2013). Even though the RL concept is
widely used in many companies, it still has a lots of barriers that make
RL practices difficult and unsuccessful. Each barrier cannot be solved at
the same time and might require different solutions or treatment
(Prakash & Barua, 2015; Sharma, Panda, Mahapatra, & Sahu, 2011).
Hence, priority and ranking of barriers and solutions is needed to solve
such barriers.

Previous research has studied and introduced some barriers, drivers
and also solutions for RL practices in many countries (Abdulrahman,
Gunasekaran, & Subramanian, 2014; Govindan, Kaliyan, Kannan, &
Haq, 2014; Prakash & Barua, 2015; Rahman & Subramanian, 2012;
Ravi & Shankar, 2005; Sharma et al., 2011; Zaabi, Dhaheri, & Diabat,
2013). However, the study of barriers and solutions in Thailand’s

Received 16 April 2017; Received in revised form 11 September 2017; Accepted 18 January 2018

0360-8352/ © 2018 Elsevier Ltd. All rights reserved.
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Table 1
RL practices barriers with criteria and sub-criteria.
Criteria Criteria code  Sub-criteria References
Management barriers MB1 Lack of by top Ravi and Shankar (2005), Mathiyazhagan et al. (2013), Prakash and Barua (2015),
MB2 Lack of strategic planning for ensuring RL Sharma et al. (2011), Jindal and Sangwan (2011), Wiel et al. (2012), Zaabi et al
practices (2013), PWC (2008), Abdullah et al. (2011), Govindan et al. (2014), Abdulrahman
MB3 Lack of awareness and understanding in RL e al. (2014), Yacob (2012), and Rogers and Tibben-Lembke (2001)
adaptation
MB4 Lack of specific goals for environment and
waste management
MBS Lack of policies for RL practices
Organization barriers 0B1 Lack of proper organizational structure & Prakash and Barua (2015), Luthra, Kumar, Kumar, and Haleem (2011), Yacob
support for RL practices (2012), Jindal and Sangwan (2011), Wiel et al. (2012), Zaabi et al. (2013),
0B2 Lack of training & education about RL Abdullah et al. (2011), Sharma et al. (2011), Rogers and Tibben-Lembke (2001),
0B3 Lack of i 1 r Govindan et al. (2014), and Pumpinyo and Nitivattananon (2014)
Product barriers PB1 Uncertain quality and quantity of return Ravi and Shankar (2005), Prakash and Barua (2015), Sharma et al. (2011), Jindal
products from point of consumption and Sangwan (2011), Abdullah et al. (2011), Yacob (2012), Rahman and
PB2 Less economic value recovered b ian (2012), and Govindan et al. (2014)
PB3 Risk of storage of hazardous materials
Legal barriers LB1 Lack of enforced laws, legislation and Prakash and Barua (2015), Rogers and Tibben-Lembke (2001), Jindal and Sangwan
directives for Eol products (2011), Zaabi et al. (2013), Abdulrahman et al. (2014), Rahman and Subramanian
LB2 Lack of government supportive policies on RL . (2012), Sharma et al. (2011), Luthra et al. (2011), Mathiyazhagan et al. (2013),
practices Govindan et al. (2014), Pumpinyo and Nitivattananon (2014), and Sirisawat and
LB3 Loopholes in Thai laws and regulations on Kiatcharoenpol (2016)
waste management
Technological barriers TB1 Lack of information and technological systems  Ravi and Shankar (2005), Prakash and Barua (2015), Sharma et al. (2011), Jindal
for RL practices and Sangwan (2011), Luthra et al. (2011), Zaabi et al. (201 3), Mathiyazhagan et al.
TB2 Lack of available technological infrastructure  (2013), Pumpinyo and Nitivattananon (2014), and Govindan et al. (2014)
to adopt RL practices
TB3 Lack of technical expertise to support RL
practices
TB4 Lack of flexibility to change from traditional
system Lo new system
Infrastructural barriers 81 Lack of infrastructure facility o support RL Prakash and Barua (2015), Abdulrahman et al. (2014), Yacob (2012), Pumpinyo
implementation and Nitivattananon (2014), and Jindal and Sangwan (2011)
B2 Lack of efficient and effective systems to
monitor returns and recalls
B3 Increase of unstandardized waste
management area
Financial barriers FB1 Financial constraints Ravi and Shankar (2005), Sharma et al. (2011), Rogers and Tibben-Lembke (2001),
FB2 High investments and less return-on- Luthra et al. (2011), Wiel et al. (2012), Mathiyazhagan et al. (2013), Govindan
investments et al. (2014), Abdulrahman et al. (2014), Yacob (2012), Pumpinyo and
Expenditure in collection and storage of used  Nitivattananon (2014), Rahman and Subramanian (2012), Prakash and Barua
products (2015), Jindal and Sangwan (2011), and Zaabi et al. (2013)
FB4 Cost of lly friendly pack
FBS Cost of nonhazardous and hazardous waste
disposal
Involvement and support ISB1 Lack of dination and collab with Ravi and Shankar (2005), Prakash and Barua (2015), Sharma et al. (2011), PWC
barriers 3rd party logistics (3PL) providers (2008), Govindan et al. (2014), Abdulrahman et al. (2014), Yacob (2012), Rahman
1SB2 Lack of support of supply chain p and jan (2012), Jindal and Sangwan (2011), and Mathiyazhagan et al.
I1SB3 (2013)

Lack of public focus on environmental issues

electronics industry remains unstudied.

This research focuses on the identification of barriers in Thailand’s
electronics industry and ranks solutions to solve its barriers. Electronics
companies or other related Thai industries could use the results from
the ranking of solutions to solve RL practices barriers and also develop
efficient and appropriate policies and strategies for their companies to
improve competitiveness. A hybrid of decision making methods was
used for prioritizing and ranking of solutions. And fuzzy approach was
used to manage the vagueness and uncertainty of the human options in
which human judgment in decision making has often been unclear and
difficult to estimate with exact numerical values (Patil & Kant, 2014).
Therefore this study proposed the hybrid fuzzy Analytical hierarchy
process (Fuzzy AHP) and fuzzy technique for order performance by
similarity to ideal solution (Fuzzy TOPSIS) method to prioritize and
rank solutions of RL practices. Fuzzy AHP was used to determine the
preference weights and Fuzzy TOPSIS was used to ranking solutions.
The empirical case of Thailand's electronics industry is used for the

proposed methods. The remainder of this paper is organized as follows:
Section 2 is reviews of the literature on barriers and solutions of RL
practices. Section 3 presents the fuzzy AHP and fuzzy TOPSIS method.
Section 4 illustrates an approach for ranking solutions of RL practices.
The results and discussion of the case study are shown in Section 5.
Finally, a conclusion is given in Section 6.

2. Literature review

2.1. Reverse logistics practices

Electronics manufacturers of Thailand have faced some barriers
from reverse logistics practices making the implementation of reverse
logistics practices unsuccessful and inefficient. Many organizations
have a lots of barriers such as lack of government support, lack of
knowledge in reverse logistics practices, lack of research and develop-
ment for new technology, some manufacturers still do not understand
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global standards such as WEEE and RoHS, lack of investment, increase
of laws and legislation regarding the environment, etc. all of which
have affected RL practices implementation within Thailand’s electro-
nics industry.

The barriers and solutions for RL practices identified in this paper
are proposed and confirmed by the author’s previous research.
Literature review are carried out to set a group of categorized barriers
and solutions then empirically tested in a case of Thai's electronics
industry using Structural Equation Modeling (SEM) technique. All of
them are statistically significant barriers and solutions. Therefore, the
barriers and solutions of RL practices were classified as discussed
below:

2.1.1. Barriers of RL practices

2.1.1.1. Management barriers, Management barriers include lack of
commitment by top management, whereby the top management was
unwilling to implement RL and less effort put into integrating RL to the
supply chain management (Mathiyazhagan, Govindan, NoorulHaq, &
Geng, 2013; Ravi & Shankar, 2005). Due to change in technology,
customers and suppliers’ behavior, marketing situation and
environmental awareness, businesses lack strategic planning for
ensuring RL implementation (Jindal & Sangwan, 2011; Prakash &
Barua, 2015; PWC, 2008; Ravi & Shankar, 2005; Sharma et al., 2011;
Wiel, Bossink, & Masurel, 2012; Zaabi et al., 2013). There is a lack of
awareness of the benefits from RL implementation and lack of
understanding about RL adaptation in business processes (Abdullah,
Halim, Yaakub, & Abdullah, 2011; Abdulrahman et al., 2014; Govindan
et al., 2014; Jindal & Sangwan, 2011; Mathiyazhagan et al., 2013;
Prakash & Barua, 2015; Ravi & Shankar, 2005; Sharma et al., 2011;
Wiel et al., 2012; Yacob, 2012). Companies did not have a specific goal
for the environment, there was little planning for environmental
pollution control and also a lack of good waste management practice
(Abdulrahman et al., 2014; Govindan et al., 2014; Prakash & Barua,
2015). Due to the rapidly increasing competition and also change of
business scenarios, companies were lacking policies to adapt RL
practices in their organizations (Jindal & Sangwan, 2011; Prakash &
Barua, 2015; PWC, 2008; Ravi & Shankar, 2005; Rogers & Tibben-
Lembke, 2001; Sharma et al., 2011; Yacob, 2012). (See Table 1).

2.1.1.2. Organization barriers. Organization barriers include lack of
proper organizational structure and support for RL practices (Luthra
et al., 2011; Prakash & Barua, 2015; Yacob, 2012). The organizations
pay less attention to training their staff or providing education about RL
practices (Abdullah et al., 2011; Jindal & Sangwan, 2011; Prakash &
Barua, 2015; Wiel et al., 2012; Zaabi et al.,, 2013). There is a lack of
personnel resources of both specialists and proper training of staff for
newly upgraded systems (Govindan et al., 2014; Luthra et al, 2011;
Prakash & Barua, 2015; Pumpinyo & Nitivattananon, 2014; Rogers &
Tibben-Lembke, 2001; Sharma et al., 2011; Yacob, 2012). (See
Table 1).

2.1.1.3. Product barriers. Companies cannot control the guality and
quantity of retumed products from point of consumption (Abdullah
et al., 2011; Jindal & Sangwan, 2011; Prakash & Barua, 2015; Rahman
& Subramanian, 2012; Ravi & Shankar, 2005; Sharma et al., 2011;
Yacob, 2012). Less economic value is recovered as companies cannot
recapture the value and recover assets/materials from EolL products
(Jindal & Sangwan, 2011; Prakash & Barua, 2015). Govindan et al.
(2014) found that the return of EoL products and assets from recycling
have risk in terms of storage of hazardous materials. (See Table 1).

2.1.1.4. Legal barriers. Legal barriers include lack of enforced laws,
legislation and directives for EoL products (Abdulrahman et al., 2014;
Jindal & Sangwan, 2011; Prakash & Barua, 2015; Rahman &
Subramanian, 2012; Rogers & Tibben-Lembke, 2001; Zaabi et al.,
2013). Lack of government supportive policies on RL and few
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standard/green practices for environmental friendly products
(Govindan et al., 2014; Luthra et al., 2011; Mathiyazhagan et al.,
2013; Prakash & Barua, 2015; Pumpinyo & Nitivattananon, 2014;
Sharma et al., 2011). Thailand still has loopholes in its laws and
regulations on waste management (Sirisawat & Kiatcharoenpol, 2016).
(See Table 1).

2.1.1.5. Technological barriers. Technological barriers include lack of
information and technological systems for RL practices, lack of
available technological infrastructure to adopt RL practices, Lack of
technical expertise to support RL practices, Lack of flexibility to change
from traditional system to new system (Govindan et al., 2014; Jindal &
Sangwan, 2011; Luthra et al, 2011; Mathiyazhagan et al., 2013;
Prakash & Barua, 2015; Pumpinyo & Nitivattananon, 2014; Ravi &
Shankar, 2005; Sharma et al., 2011; Zaabi et al., 2013). (See Table 1).

2.1.1.6. Infrastructural barriers. Infrastructural barriers include lack of
infrastructure facilities to support RL implementation such as storage
areas, equipment and transportation. Companies have a lack of efficient
and effective systems to monitor retums and recalled products. There
has been an increase of unstandardized waste management area
(Abdulrahman et al., 2014; Jindal & Sangwan, 2011; Prakash &
Barua, 2015; Pumpinyo & Nitivattananon, 2014; Yacob, 2012). (See
Table 1).

21.1.7. Financial barriers. Financial barriers include financial
constraints, companies have to allocate funds and other resources for
RL adaptation (Abdulrahman et al., 2014; Govindan et al., 2014; Luthra
et al., 2011; Mathiyazhagan et al., 2013; Pumpinyo & Nitivattananon,
2014; Rahman & Subramanian, 2012; Ravi & Shankar, 2005; Rogers &
Tibben-Lembke, 2001; Sharma et al, 2011; Wiel et al.,, 2012; Yacob,
2012), high investments of information and technology systems, less
retum-on-investments (Govindan et al., 2014; Jindal & Sangwan, 2011;
Mathiyazhagan et al., 2013; Prakash & Barua, 2015). Companies also
have to consider the expenditure in collecting and storing used
products, the cost of environmentally friendly packaging and also the
cost of both nonhazardous and hazardous waste disposal (Govindan
et al., 2014; Zaabi et al., 2013). (See Table 1).

2.1.1.8 Involvement and support barriers. Involvement and support
barriers include lack of coordination and collaboration with 3rd party
logistics (3PL) providers along the supply chain (Abdulrahman et al.,
2014; Govindan et al,, 2014; Prakash & Barua, 2015; PWC, 2008;
Rahman & Subramanian, 2012; Ravi & Shankar, 2005; Sharma et al.,
2011; Yacob, 2012). A lack of support of supply chain partners, and a
lack of public focus on environmental issues (Abdulrahman et al., 2014;
Govindan et al,, 2014; Jindal & Sangwan, 2011; Luthra et al,, 2011;
Mathiyazhagan et al., 2013; Prakash & Barua, 2015). (See Table 1).

2.1.2. Solutions to RL practices

2.1.2.1. Top management awareness and support. Top management need
to understand and be aware of the benefits of changing from traditional
systems to new systems and the potential to increase competitive
advantage by adapting RL practices to business processes (Prakash &
Barua, 2015; PWC report, 2008). (See table 2).

2.1.2.2. Standardized reverse logistics processes. Companies need to use
simplified and standardized processes to implement RL practices which
focus on maximizing value from the returned item or minimizing the
total RL cost from the backward flow (Badenhorst, 2016; Kannan et al.,
2009; Prakash & Barua, 2015; PWC report, 2008). (See table 2).

2.1.23. Implementing cross-functional collaboration. Companies need to
create collaboration and integration across all departments for an
efficient and effective RL process (Prakash & Barua, 2015; PWC
report, 2008). (See table 2).
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Table 2
Solutions of RL practices.
Code Solutions References
sl Top management awareness and support PWC report (2008) and Prakash and Barua (2015)
52 Standardized reverse logistics processes Kannan et al. (2009), PWC report (2008), Prakash and Barua (2015), and Badenhorst (2016)
53 pl ing cross-fi l collab PWC report (2008) and Prakash and Barua (2015)
54 tegi llab with RL p PWC report (2008), Prakash & Barua, 2015, and Badenhorst and Nel (2012)
55 Determined clear policies and processes PWC report (2008), Prakash and Barua (2015), and Badenhorst (2016)
S6 1 return idks &i PWC report (2008), Prakash and Barua (2015)0, and Badenhorst (2016)
57 Determined RL as part of sustainability program PWC report (2008) and Prakash and Barua (2015)
S8 Enforce envi I legislati gul and directives Prakash and Barua (2015) and Badenhorst and Nel (2012)
59 Develop infrastructure and facilities for supporting RL activities Prakash and Barua (2015) and Badenhorst and Nel (2012)

s10 Implement green practices for electronic products

s11 Develop and invest in RL technology

s12 Establish e-collaboration among supply chain members

s13 Develop closed loop supply chain by integrating RL

514 Establish outsourcing strategy to third parties for Eol products

Prakash and Barua (2015)
Prakash and Barua (2015) and Badenhorst (2016)
Prakash and Barua (2015) and Badenhorst (2016)
Prakash and Barua (2015)
Prakash and Barua (2015) and Badenhorst (2016)

2.1.2.4. Strategic collaboration with RL partners. Companies should
combine all RL partners into their planning and strategy for RL
practices and also create collaboration, improvement and
development of business process with RL partners along the supply
chain (Badenhorst & Nel, 2012; Prakash & Barua, 2015; PWC report,
2008). (See table 2).

2.1.2.5. Determined clear policies and processes. Companies should
determine clear policies and process to effectively managed RL
practices which depend on being properly designed and
communicated to all partners (Badenhorst, 2016; Prakash & Barua,
2015; PWC report, 2008). (See table 2).

2.1.2.6. Implement rewurn avoidance strategies. Companies should focus
on return avoidance strategies to control the volume of returned
products which can help companies increase the predictability and
manageability of product retumns (Badenhorst, 2016; Prakash & Barua,
2015; PWC report, 2008). (See table 2).

2.1.2.7. Determined RL as part of sustainability program. Companies
need to determine RL as part of a sustainability program, as RL can
reduce raw materials or other resources from reuse and recycle
activities, reduce waste and environmental pollution and can create
competitive advantage to organizations in customers’ environmental
perspectives (Prakash & Barua, 2015; PWC report, 2008). (See table 2).

2.1.2.8. Enforce environmental legislation, regulations, and directives. The
government need to encourage, promote and enforce environmental
legislation, regulations, and directives to all players within the supply
chain to serve as a guideline for RL practices of supply chain members
(Badenhorst & Nel, 2012; Prakash & Barua, 2015). (See table 2).

2.1.29. Develop infrastucture and facilities for supporting RL
activities. Companies should improve and develop infrastructure and
other facilities such as warehousing, transportation, material handling
equipment, sorting factories, recycling factories, disposal areas, etc. in
order to support RL activities (Badenhorst & Nel, 2012; Prakash &
Barua, 2015). (See table 2).

2.1.2.10. Implement green practices for electronic products. Companies
have to reduce hazardous materials, focus on design products with
environmental friendly concepts and also use materials to create
products that can be easily recycled or reused. The companies have
to do business follow global standard of hazardous materials such as
waste electrical and electronic equipment (WEEE), the restriction of the
use of certain hazardous substances in electrical and electronic
equipment (RoHS), etc. (Prakash & Barua, 2015). (See table 2).

2.1.2.11. Develop and invest in RL technology. Develop and invest in RL
technology for retumed products, use return software and RL
information management systems to communicate and integrate with
supply chain parters and also create an effective recycling operation
(Badenhorst, 2016; Prakash & Barua, 2015). (See table 2).

2.1.2.12. Establish e-collaboration among supply chain members. Using e-
collaboration will create a more effective and efficient means of
communication among supply chain members, and a fast, accurate
and active response of RL activities (Badenhorst, 2016; Prakash &
Barua, 2015). (See table 2).

2.1.2.13. Develop a closed loop supply chain by integrating RL. Companies
need to integrate both forward logisties and RL to manage products,
financial and information flow, and to increase an efficient and
effective closed loop supply chain (Prakash & Barua, 2015). (See
table 2).

2 1.2.14. Establish outsourcing strategy to third parties for EoL. Using 3PL
can reduce costs of technology investment for RL practices as they can
use their own resources and latest technology to manage EolL products,
fast and with flexibility (Badenhorst, 2016; Prakash & Barua, 2015).
(See table 2).

Fig. 1 illustrates the hierarchical structure of the ranking solutions
of RL practices. It includes four levels; the first level is the overall goal
that aims to rank the solutions of RL practices. The second level pre-
sents the classified main criteria of RL barriers. The third level presents
the classified sub-criteria of RL barriers. Lastly the fourth level presents
the classified solutions of RL practices.

2.2, Fuzzy AHP and fuzzy TOPSIS methods

Several studies applied fuzy AHP and fuzzy TOPSIS methods to
solve different situations and problems. Patil and Kant (2014) applied
fuzzy AHP-TOPSIS to identify and prioritize the solutions of Knowledge
Management (KM) adoption in Supply Chain to overcome its barriers in
which the results can help organizations to concentrate on high rank
solutions and develop strategies to implement them as priority. Sun
(2010) proposed a performance evaluation model based on fuzzy AHP
and fuzzy TOPSIS methods. Senthil, Srirangacharyulu, and Ramesh
(2014) adopted a hybrid multi-criteria decision making method in
which AHP and fuzzy TOPSIS were used for contractor evaluation and
selection in third-party reverse logistics. Wang, Liu, Li, and Niu (2016)
integrated OWA-TOPSIS framework in intuitionistic fuzzy settings for
multiple attribute decision making problems. Yalcin, Bayrakdaroglu,
and Kahraman (2012) applied fuzzy multi-criteria decision making
methods in which fuzzy AHP, TOPSIS and VIKOR were used for fi-
nancial performance evaluation of Turkish manufacturing industries.
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Choosing decision makers
(Academicians and experts)
Phase 1
Li Revi Barriers/ Solution
| terature Review | identification and selection

v

v

I Identifying barriers of RL practices I

[ Identifying solutions of RL practices I

| Finalizing the barriers criteria and sub=criteria | |

Finalizing the solution alternatives I

v

| Calculate Weight using Fuzzy AHP I

v

Approve
No weights

Yes

Phase 2
Fuzzy AHP

Evaluation by using Fuzzy TOPSIS
(Weight used from Fuzzy AHP)

Phase 3

v

Fuzzy TOPSIS

Prioritize the solution alternatives
(Ranking solutions of RL practices)

Fig. 1. Hierarchical structure of the ranking solutions of RL practices.

Awasthi, Chauhan, and Omrani (2011) used fuzzy TOPSIS to generate
aggregate scores for sustainability assessment of transportation and
selection of best alternative. Yang, Bonsall, and Wang (2011) adopted
fuzzy TOPSIS for vessel selection under uncertain environment. Lee,
Chen, and Kang (2011) used fuzzy AHP and ISM to analyze strategic
products for photoveltaic silicon thin-film solar cell power industry.
Wang and Lee (2009) proposed a new fuzzy TOPSIS for evaluating al-
ternatives by integrating using subjective and objective weights. Gumus
(2009) adopted fuzzy-AHP and TOPSIS to evaluate hazardous waste
transportation  firms.  Javanbarg, Scawthorn, Kiyono, and
Shahbodaghkhan (2012) presented particle swarm optimization (PSO)
to solve multi criteria decision making (MCDM) systems based on a
fuzzy AHP. Krohling and Campanharo (2011) applied fuzzy TOPSIS to
evaluate the ratings of response alternatives to a simulated oil spill.
Sindhu, Nehra, and Luthra (2017) used hybrid AHP-TOPSIS to in-
vestigation of feasibility study of solar farms deployment.

Wang, Fan, and Wang (2010) integrated fuzzy AHP, fuzzy pre-
ference programming (FPP) and TOPSIS methods to determine the re-
lative weights of multiple evaluation criteria and synthesize the ratings
of candidate aeroengines. Oniit, Kara, and Igik (2009) developed a
supplier evaluation approach based on fuzzy ANP and fuzzy TOPSIS

methods for a telecommunications company Kaya and Kahraman
(2011) proposed multi-criteria decision making based on fuzzy TOPSIS
in energy planning which was used to select the best energy technology
alternative, Paksoy, Pehlivan, and Kahraman (2012) applied fuzzy AHP
and fuzzy TOPSIS to the organization strategy of distribution channel
management for an edible-vegetable oils manufacturing firm operating
in Turkey. Ertugrul and Karakasoglu (2009) adopted fuzzy AHP and
TOPSIS for performance evaluation of Turkish cement firms.
Rostamzadeh and Sofian (2011) applied fuzzy AHP and fuzzy TOPSIS 1o
improve production systems performance. Amiri (2010) used AHP and
fuzzy TOPSIS methods to project selection for oil-fields development in
the National Iranian Oil Company. Yu, Guo, Guo, and Huang (2011)
proposed an evaluation model for B2C e-commerce websites in e-alli-
ance based on AHP and fuzzy TOPSIS. Kelemenis, Ergazakis, and
Askounis (201 1) applied fuzzy TOPSIS to support managers’ selection in
a large Greek IT firm. Dagdeviren, Yavuz, and Kiling (2009) adopted
AHP and TOPSIS methods under fuzzy environment to the weapon
selection problem. Awasthi, Chauhan, Omrani, and Panahi (2011) used
a hybrid approaches of SERVQUAL and fuzzy TOPSIS for evaluating
transportation service quality. Zyoud, Kaufmann, Shaheen, Samhan,
and Fuchs-Hanusch (2016) integrated fuzzy AHP and fuzzy TOPSIS for
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water loss management in developing countries. Mandic, Delibasic,
Knezevic, and Benkovic (2014) proposed a fuzzy multi-criteria model
for analyzing of the financial parameters of Serbian banks. Taylan,
Bafail, Abdulaal, and Kabli (2014) proposed hybrid methods of fuzzy
AHP and fuzzy TOPSIS for construction projects selection and risk as-
sessment. Torfi, Farahani, and Rezapour (2010) proposed fuzzy AHP
and fuzzy TOPSIS to evaluate the altemative options in respect to the
user’s preference orders. Mahdevari, Shahriar, and Esfahanipour (2014)
applied fuzzy TOPSIS to evaluate human health and safety risks man-
agement in underground coal mines.

Vinodh, Prasanna, and Prakash (2014) integrated fuzzy AHP—
TOPSIS to determine the best method for recycling plastics among the
various plastic recycling processes. Shidpour, Shahrokhi, and Bernard
(2013) a multi-objective linear programming (MOLP) model integrated
to fuzzy AHP and TOPSIS in order to optimize product design.

From the review of previous studies it was found that many re-
searchers applied many kinds of multiple criteria decision-making
(MCDM) methods and also used hybrid methods of MCDM to help the
decision makers understand and have more concentration on the high
rank of criteria and also provide the ranking of the best altematives in
different problems and situations. But only a few pieces of research
adopted hybrid methods of fuzzy AHP and fuzzy TOPSIS to RL adap-
tation problems of the electronics industry. Therefore, the context of
Thailand’s electronics industry remains unstudied and unexplored.
Hence, hybrid methods of fuzzy AHP and fuzzy TOPSIS were proposed
to this research which focus on RL practices and implementation pro-
blems of Thailand’s electronics industry which is presented in Section 4.

3. Materials and methods

In this study, three phase methodology has been applied for iden-
tifying, prioritizing and ranking both barriers and solutions. The first
phase studied the current situation in the electronics industry of
Thailand and identified RL practice barriers and solutions to solve these
barriers. The second phase used fuzzy AHP to get weight of criteria and
sub-criteria of barriers and prioritized barriers. The third phase applied
fuzzy TOPSIS to prioritize and rank the solutions of RL practice. Even
though decision making can be done by using fuzzy AHP, multi-criteria
decision making process can be improved if it is integrated with other
decision support tools (Prakash & Barua, 2015). Therefore, this study
proposed hybrid methods of fuzzy AHP and fuzzy TOPSIS to ranking
solutions of RL practices in which the research methodology of this
study is illustrated in Fig. 2.

3.1. Phase 1: Identification of RL practices, barriers and solutions

In this phase, RL practices, barriers and solutions for RL practices
have been identified and evaluated by experts, academicians and re-
searchers through the relevant literature reviews in which the identified
barriers and solutions were illustrated in Fig. 1.

3.2 Phase 2 Fuszy AHP

Analytic hierarchy process (AHP) was first presented by Saaty
(1980), it was multiple criteria decision-making methods which are one
of the most extensively used and powerful methods to solve complex
decision problems (Sun, 2010). Saaty's AHP has some limitations due to
usability of AHP, such as the judgmental scale is unbalanced and ab-
sence of uncertainty; selection of judgment is subjective. Therefore,
Fuzzy approach was used to solve such problems (Prakash & Barua,
2015).

Fuzzy AHP approach was presented by Chang (1996), triangular
fuzzy number (TFN) are preferred for pairwise comparison scale of
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Fuzzy AHP and extent analysis method was used for the synthetic extent
value of pairwise comparison.

Definition 1. A fuzzy number M on R to be TFN if its membership
function uy(x): R = [0,1] is equal to following Eq. (1) (Chang, 1996)

@-0
m-n | x € [Lm]
Hylx) =1 =w ¢ x € [mu]
(m = u) therwis
0 8))]
From Eq. (1), ] € m € u, which | and u mean the lower and upper value

of fuzzy number M, and m is the modal value (as Fig. 3). TFN can be
denoted by M = (Lm,u). The operational laws of TFN M, = (L) and
My = (hmy,uy) are shown as following Eqgs. (2)6) (Chang, 1996); Sun,
2010; Prakash & Barua, 2015).

My + My = (hamaa) + ()
=(h + bamy + myuy + uy)
for lly > Oumymy > Quuguy > 0 (2)

M=M= (hamig)=(lm;,up)
= (h=tz,mm—myu4~1;)
for Ih > O;mym; > Oy > 0 (3)

My x My = (hamyan) X (hamzauz)
= (hho my )
0t s > Qummz > Onit; > 0 +

My = M; = (hmy )/ (bimy,is)
= (l,fu;mlfm;.u]ff;)

for f|.fz > olﬂlh.mz > U',u;.uz >0 (5)
M = (hmy)?
= (M /myl 1)
for iyl > Ocmymy > Oy > 0 (6)
According to the method of extent analysis of Chang (1996).
My M MR ME i=12345..n N

where all the M,j (j = 1.2,34.5,...,m) are triangular fuzzy numbers given
in Table 3.
The steps of Chang's analysis can be displayed as follows:

Step 1. The fuzzy judgment matrix :%v(u,,) can be expressed math-
ematically as in Eq. (8) (Efendigil, Oniit, & Kongar, 2008)

1 @ i < G-y din
) 1 Gy e Gyp-r)  O2n
7L : £ :
i:F(il-lll a‘(n-ll! aln-:)! 1 a'm—l)u
P P o ~
G Gm @ Gpe-n ] (8)

The judgment matrix Aisannxn fuzzy matrix containing fuzzy
numbers .
B L i=]j
¢ 135390 NSO i £ (9)

Step 2. The values of fuzzy synthetic extent with respect to i-th
criterion is defined as:

5= 5 i[5 5

=1 i=1 J=1

(10)
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| 1
i Overall goal i Criteria i Sub-criteria (Level 3) i Solutions (Level 4) |
| (levell) | (Level2) | ! |
| | > Lad(ofcommihnmtgzggmagggment i i |
i i ¥ Lack of strategic planning fﬂrEI'ISurlng.RLp(adJcﬁ. ! |
| + E —»] Lack of awareness and understanding in RL adaj ! |
i i H + Lack of spedific goal for environment and lack of waste ‘. :
1 ] :
management i !
i i £ -IP Lack of policies for RL practices i i
1 1 ] | :
1 ] ] | I
1 1 I : l
E i § o + Lack of proper organizational structure & support for ! i
| ! ' |_RL practices |
: -+ £ E Lack of training & education about RL ; :
| i g + Lack of organization personnel resources ! !
1 1 6 | : :
1 I |
' | ! . !
i i —»| Uncertain quality and quantity of return products from | E T:g sn:lanagernen'c awareness :
| ] g | |_point of consumption H ;ta nclappmrdized e !
i — E’ Less economic value recovered _ I”- reverse !
| i g s | Risk to storage hazardous materials | ! lemmolemmﬁng - — !
| 1
| | | ! collaboration |
: i 1: i Strategic collaboration |
| y
! E | o/ Tack of enforces law, legisiation and directives for EoL | | with RLinedmd::r — !
1 4 ] !
| I 1| products . Determ :
i 1 Lack of government su icies on RL practices _ |
i & _:h i'ﬁ E | | Loopholes in Thai laws and regulations on waste i {:g:;n;:t return avoidance i
] - : : - = : Determined RL as part of !
! 2P i i sustainability program 1
i g i - i Lack of information and technological systems for RL . nforce environmental i
i 3 | 8 '|_practices ! legislation, regulations, |
- i »| Ladk of available technological infrastructure to adopt | | and directives .
| g I cti ' Develop infrastructure and i
H RL practices _ ) !
| < —" § ¢ r Lack of technical expertise to support RL practices : facilties for supporting RL |
- | v Lack of flexibility to change from traditional system to | | activities _ :
I : | | New system i Implement green practices for | |
: | : H electronic ucts |
1 X |
| i e ; ! Develop and invest in RL !
| : T Lack of infrastructure facilities to support RL | technology |
: % E g 3| implementation i Establish e-collaboration |
i | B3 Lack of efficient and effective systems to monitor fmmp] | 2mong supply chain members | |
| : .E : returns and recalls ! Develop closed loop supply !
| \ —= Increase of unstandardized waste management area | chain by integrating RL !
! : ! | Establish outsourcing strategy | |
| 1
I ! I | to third parties |
i i —» [Financial constraints _ ) iy :
i | = —* [ High investments and less relum-or-investments | | < |
| > § é —* ["Expenditure in collecting and storage used products ™ i
| | &3 ¥ | Cost of environmentally friendly packaging i !
E i - ¥ [ Cost of nonhazardous and hazardous waste disposal i i
1 1 1 ! |
| ' ’ : .
: -1 — [ Lack of coordination and collaboration with 3rd party : i
| B = ! | logistics (3PL) provi .
i —+ EB i Lack of support of supply chain partners ! |
i I _'!' Lack of public focus on environmental issues ]! :
1 ) T — i !
1 ) { ] | |
| | 3 1 ! I
1 1 = | !
1 1 ]
Fig. 2. Proposed research methodology for prioritizing the barriers and solutions of RL practices.
m m where | is the lower limit value, m is the most promising value and u is
m m e low
E Mé = [E ly E my, Z “ll] the upper limit value.
J=1 J=1 J=1 J=1

Step 3. The degree of possibility of M, = (L) 2 My = (h,myu)
i i wl =( _— = = 'z‘"zlf"n] can be defined as:
b « Zm v Lm M Ln Lm g
o EE V(M 2 M) = hgt(M: 0 My) = (d)
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b (X)

v

| m u

Fig. 3. The membership functions of TFN.

Table 3
Linguistic variables and triangular fuzzy numbers for criteria and sub-criteria ratings.
Fuzzy number  Linguistic variables Triangular fuzzy numbers
1 Extreme importance (8, 9, 10)
3 Very strong lo Extreme importance (7, 8, 9)
¥ Very strong importance (6,7,8)
4 Strong to very strong importance (5,6,7)
3 Strong importance (4,5,6)
1 Moderate to strong importance (3,4,5)
3 Moderate importance 2,3,4)
3 Equal to moderate importance a,273)
1 Equal importance m1Ln
L

» Fuzzy value

two fuzzy b

Table 4
Linguistic variables and triangular fuzzy numbers for solutions ratings.
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1 if my 2 m
=Jo ifh2u
hou otherwise

(my — waXmy — h)

(1)

where ud is the highest intersection between two fuzzy (see Fig. 4)

To compare between M, and M: it is required to compute both
V(M; 2 My) and V (M, 2 M,). The degree of possibility for convex fuzzy
numbers to be greater than k convex fuzzy numbers M(i = 1,2,3,...k)
can be defined as:

VM 2 MMy M) = V(M 2 MM 2 My)...(M > Mp)]
=minV(M2 M), i=123..k

By assuming that d'(A,) = minV (S, = §)

12)

For k = 1.2.34.5....n(k # i), Then the weight vector is given by
W’ = (d' (A (A (A0)) (13)
where A;(i = 1.2,34,5....n) are n elements.

Step 4. Via normalization, the normalized weight vectors are given

by
W = (d(A)d(A)....d(Ag))

where W is a non-fuzzy number.

(14)

3.3. Phase 3: Fuzzy TOPSIS

TOPSIS is one of the multiple criteria decision making methods
(MCDM), proposed by Hwang and Yoon (1981). It is widely used for
ranking problems. The selective attribute should be at the shortest
distance from the positive ideal solution and the longest distance from
the negative ideal solution (Prakash & Barua, 2015; Zyoud et al., 2016).
TOPSIS method has some limitations in capturing the vagueness of data
under fuzzy environment (Kannan et al,, 2014), which Yu (2002) stated
that fuzziness and vagueness are characteristics of many decision-
making problems. Hence, under fuzzy environment could be effected to
an uncertainty of the decision making process. Therefore, fuzzy TOPSIS
method was proposed and it is quite appropriate and effective more
than conventional TOPSIS method to solve multi criteria decision
making problems under fuzzy environment and to manage with un-
certainty in the judgments and evaluations of the decision makers,
(Kannan et al., 2014; Prakash & Barua, 2015).

The steps of fuzzy TOPSIS method used in this study, according to
Sun (2010), Prakash and Barua (2015), Kannan et al. (2014) can be

e - ! e i given as in the following:

F Excellent () (6.7, 8)

3 Very high (VH) (5, 6,7) Step 1. Determine rating value for the linguistic variables with the

F i High (H) 4, 5,6) respective criteria and scale used for rating is given in Table 4, and

3 Medium(M) 3,4,5) in order to determine weight of evaluation criteria, this study ap-

3 Low (L) 2,349 plied fuzzy AHP to find the fuzzy preference weight.

i Very Low (VL) 12,3 Step 2. Construct the fuzzy performance/matrix for alternatives by
considering a group of k decision makers (Dy.D;,D;....,Dy) containing
m alternatives (4;,4;.4;.....Ay) and n eriteria (C,,C,.C;.....C,)

Table 5
Fuzzy decision matrix of criteria
MB 0B PB LB T8 1B FB ISB Weight Rank

MB (1L, (0.14, 0.17, 0.20) (4,5, 6) (3,4,5) (0.13, 0.14, 0.17) 0.1244 5

OB (5.6,7) 11L1 (0.14, 0.17, 0.20) 4,5,6) (0.14, 0.17, 0.20) 0.1257 3

PB (0.17, 0.20, 0.25) 5,67 mLn 5.6,7) (0.14, 0.17, 0.20) 0.1252 4

LB 0.1243 6

™ 0.1269 1

B 0.1234 8

FB (0.20, 0.25, 0.33) (0.17, 0.20, 0.25) (0.14, 0.17, 0.20) 1,1,1) (0.13, 0.14, 0.17) 0.1240 T

ISB 6,7, 8) (5.6, 7) (5.6, 7) 6,7.8) Ly 0.1261 2

310
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G G G

A m Tin

D= A r In 20
Am Tml Tm2 L

(15)

where £y, is the rating of altemative A,, with respect to criterion C,

Step 3. Aggregate fuzzy rating for the solutions

Fuzzy rating of the Nth decision maker Ny = (lapw-Pypy oitat ) where
a=12345..m and b = 1,2,3.4,5.....n then the fuzzy aggregated fuzzy
rating X of solutions with respect to each criteria is given by

Xab = (lably tar), where

N
min 1 max
a= . {lawhb=— = U}
N Vaaw N "Z-:l Pavn N abN e

Step 4. Normalized fuzzy decision matrix

The normalized fuzzy decision matrix denoted by B is defined as
follows:

B = ylnen an
where i = 1,234.5...m and j = 1.2.34,5...n
F= ["—"ﬂ‘—"] and ¢ = maxc, (benefit criteria)

9.9 9 (18)
p= 12‘1] and af = minay(cost criteria)

oy by ay 19)

Step 5. Weighted fuzzy normalized decision matrix is shown as
follows:

where ¥ = B, x wy (20)

Step 6. Determine the fuzzy positive ideal solution (FPIS) and fuzzy
negative ideal solution (FNIS) as per the following formula:

A* = {v* ey ), where v = {max(vy) if j € min(wy) if j € 1),

J=12345..n 21
A™ = {v7 -y}, where o] = [min(wy) ifj € J;imax(vy) if j € I},
i=12345..n (22)

Step 7. Calculate the distance of each alternative from FPIS and
FNIS

The calculation of distance (3:.+ and 3‘,_) of each altemative from
A*and A is computed as follows:

n 12
dt= {2 (v )’] d=1..m

Jm1

n 12
di= {E (l’#—l'“_):] i

J=1

Leumt

(23)
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Step 8. Calculate the closeness coefficient (CC)) of each alternative
by using the following eq:

dr

CCi= ——.i
L

=l Ge©])

(24)

Step 9. Find the ranks of alternatives

The alternatives are ranked by their CC, to the ideal solution in
descending order.

4. Application of the proposed model for RL practices in
Thailand’s electronics industry

4.1. Problems description

Thailand’s electronics companies have implemented more RL
practices to their business processes due to an increasing awareness of
the importance of RL practices which can achieve greater benefits for
the organizations. But there are only a few businesses that have been
successful with RL practices adaptation due to fact they are faced with
various barriers in their implementation. Hence, to solve these barriers
the companies need to understand and consider the high ranking of
barriers which effected RL practices implementation and also focus on
the high ranking of solutions to overcome these barriers.

Therefore, in this study a three-phase methodology is utilized to
prioritize and rank barriers and solutions of RL practices in the elec-
tronics industry of Thailand and the methodology is explained as fol-
lows:

4.2. Phase 1: Identification of RL barriers and solutions

The decision makers were selected which comprise of 10 academic
experts. In this study, 8 criteria and 29 sub-criteria were used for
prioritizing RL barriers (see Table 1) and 14 solutions to solve these
barriers are identified through the literature review (see Table 2).

4.3. Phase 2: Calculate weight of barriers of RL practices by using fuzzy
AHP

Decision makers evaluate criteria and sub-criteria by using TFN as
given in Table 3. The fuzzy decision matrix and fuzzy aggregated de-
cision matrix of criteria and sub-criteria with calculated weight are
given in Tables 5-14,

Fuzzy synthetic extent of 8 criteria are shown in Table 15 by using
Eq. (10). The calculations of degree of possibility of criteria (V-values)
are given in Table 16 by using Eq. (11) then using Eq. (12) to determine
minimum values of degree of possibility are given below:

d'(MB) = minV (S; = S;) = min(0.991,0.994,1,0.980,1,1,0.987) = 0.980
For other criteria using the same
d'(0B) = 0.990.d'(PB) = 0987.d"(LB) = 0.980.d'(TR) = 1.d'(IB)

= 0973.d' (FB) = 0971.d'(ISB) = 0.994.
The weight vector of each criteria is given by

process

W' = (0.980,0.990,0.987,0.980,1,0.973,0.977,0.994)"

Via normalization of weight vector, the final weight vector obtained
as

W = (0.1244,0.1257,0.1252,0.1243,0.1269,0.1234,0.1240,0.1261)

Due 1o the same process of weight calculation, the weights of re-
maining criteria and the final results of pairwise comparison of criteria
and sub-criteria also illustrated in Table 17.
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Table 6
Calculated fuzzy aggregated decision matrix of criteria.
MB OB FB LB 1] B B ISB Weight Rank
MB a,1n (0.10, 1.20, 6) (0.11, 2.60, 7) (0.13, 2.85, 7) (0.10, 113, 6) 0.1244 5
0B 0.17, 3.95, 10) 1,1,1) (0.13, 2.09, 7) (0.13,2.73, 7) (0.13, 3, 10) 0.1257 3
PB 0.14,221,9) (0.14, 3.05, 8) 1L (0.13, 3.56, 7) 0.14, 217, 6) 0.1252 4
1B 0.1243 6
8 0.1269 1
1B 0.1234 !
B (0.14, 1.40, 8) (0.14, 1,61, 8) (0.14, 1.15, 8) 1 (0.10, 1.87,9) 0.1240 7
ISB (0.17, 3.75, 10) (0.10, 2.20, 8) (0.17,1.85,7) (0.11, 3.87, 10) 1) 0.1261 2
Table 7
Calculated fuzzy aggregated decision matrix of sub-criteria (MB).
MBI MB2 MB3 MB4 MBS Weight Rank
MB1 1,1 (2, 6.30, 10) (4,7.70, 10) (4,7.50, 10) (1, 5.80, 10) 0.231 1
MB2 (0.10, 0.19, 0.50) .11 (0.13, 3.84, 10) (0.11, 4.05, 10) (0.13, 1.92, 10) 0.200 3
MB3 (0.10, 0.13, 0.25) (0.10, 1.41, 8) ann (0.10, 1.61,9) (0.10, 0.35, 3) 0.174 5
MB4 (0.10, 0.14, 0.25) (0.10, 1.35, 9) (0.11, 3.83, 10) 1.1.Ln (0.10, 0.85, 7) 0.189 4
MBS (0.10, 0.33, 1) (0.10, 3.36, 8) (0.33, 5.95, 10) (0.14, 5.02, 10) a,1,1) 0.206 2
Table 8 Table 12
Calculated fuzzy aggregated decision matrix of sub-criteria (OB). Calculated fuzzy aggregated decision matrix of sub-criteria (1B).
0Bl 0B2 0B3 Weight  Rank 1B1 1B2 1B3 Weight Rank
oBlL (1,1,1) (0.14,3.77,10) (1, 4.20, 10) 0.360 1 B (1,11 (0.11,1.93,10)  (0.10,029,1) 0310 3
0B2 (0.10,1.12,7) (L 11 (0.17, 3.55, 10)  0.343 2 182 (0.10,3.96,9) (L 1,1) (0.10, 260, 10) 0.340 2
O0B3  (0.10,0.46,1) (0.10,125,6) (1,1, 1) 0.297 3 183 (1,5.30, 10) (0.10, 407,100  (1,1,1) 0.350 1
Table 9 the solutions are represented in Table 18. Then Eq. (16) is used to
Calculated fuzzy aggregated decision matrix of sub-criteria (PB). calculate aggregate fuzzy decision matrix of solutions and the results
are given in Table 19. Due to the benefit or cost criteria by following
i e ) Yeioht [, ot Egs. (18) and (19), this study considered all of the barriers criteria as
PBL  (1,1,1) (0.13,4.25,10) (010, 2.08,7) 0337 2 cost criteria. Hence, Eq. (19) was used to normalize fuzzy decision
PB2  (0.10,1.18,8) (L. 1) (010, 1.63,8) 0324 3 matrix of solutions as shown in Table 20. To calculate weight fuzzy
BB osegelay (033363 ROL Y (L 1g0) 939 . normalized decision matrix for solutions, weights obtained from using
fuzzy AHP method in Phase 2 (see Table 17) were used to calculate
Table 10 using Eq. (20) as given in Table 21. As this study considered barriers
Calculated fuzzy aggregated decision matrix of sub-criteria (LB). criteria as cost criteria, it is defined the fuzzy positive ideal solution
(FPIS) as A*(0,0,0) and fuzzy negative ideal solution (FNIS) as A™(1,1,1)
LBl 182 LB3 Weight  Rank then the distance from FPIS and FNIS were calculated by using Eq. (23)
Bl (L1 (0.10,126,10) (0.10,0.18,050) 0301 3 and the closeness coefficient.can'be obtained with Eq./(24) which is
B2 (010,421,100 (L1, 1) (0.13,224,10)  0.347 2 shown in Table 22. Therefore, the CC, values were used in final ranking
LB3 (2 610, 10) (010,235, 8  (1,1,1) 0352 1 of solutions for RL practices.

4.4. Phase 3: Ranking solutions for RL practices by using fuzzy TOPSIS

The decision maker evaluated rating of linguistics variables matrix
for solutions of RL practices by using linguistic variables and triangular
fuzzy numbers are given in Table 4 in which TFN evaluation matrix of

5. Result and discussions

The hybrid fuzzy AHP and fuzzy TOPSIS methods made it more
systematic and helpful for the decision maker to choose the best al-
ternative from RL practices barriers and solutions to solve its barriers by
prioritizing and ranking processes due to the difficulty of comparison of

Table 11
Calculated fuzzy aggregated decision matrix of sub-criteria (TB).
TB1 TB2 TB3 B4 Weight Rank
TB1 mLn (0.10, 2.86, 8) (0.10, 3.53, 9) (0.14, 3.20, 10) 0.259 2
TB2 10.13, 2.90, 10) (1,1,1) (1, 4.80, 10) (1, 4.30, 10} 0.264 1
TB3 (0.11, 1.93, 10) (0.10, 0.38, 1) aLn (0.25, 317, 10) 0.248 3
TB4 (0.10, 1.46, 7) (0.10, 0.40, 1) (0.10, 1.06, 4) 111 0.229 4
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Table 13
Calculated fuzzy aggregated decision matrix of sub-criteria (FB).
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FB1 FB2 FB3 FB4 FBS Weight Rank
FB1 (1,1,1) (.11, 2.23,9) (0.11, 1.63, 9) (0.11, 1.53,9) (0.10, 1.61, 9) 0.198 5
FB2 (0.11, 3.15, 9) a,nLn (0.14,2.72,9) (0.13, 3.65, 9) (0.10, 2.01, 9) 0.201 2
FB3 (0.11, 3.48, 9) (©.11,1.97,7) (1,1,1) (0.11, 3.05, 8) (0.11, 1.02, 6) 0.1987 4
FB4 (0.11, 3.74, 9) (0.11, 2.13, 8) (0.13, 1.50, 9) a,11 (0.11, 1.30, 9) 0.1988 3
FBS (0.11, 3.93, 10) (0.11,3.70, 10) (0.17,3.97, 9) (0.11, 4.16,9) L1 0.204 i

Table 14
Calculated fuzzy aggregated decision matrix of sub-criteria (I1SB).

Table 17
Final Ranking of RL barriers practices.

ISB1 ISB2 1583 Weight  Rank Criterion Weight Sub-criteria  Weight  Finalized  Global rank
weight
ISBIL (1,1, 1) (0.13,2.85,9)  (0.11, 0.83,4)  0.325 2
ISB2  (0.11,207,8) (1,1, 1) (0.11,0.98,6)  0.324 3 Management 0124  MB1 0231  0.02869 20
ISB3 (025 477,9) (0.17,467.9 (1,1,1) 0.352 1 Barriers MB2 0200  0.02484 24
MB3 0.174  0.02168 29
MB4 0.189  0.02351 28
which one is more important than the other. This approach was used in il e toned A
RL practices implementation of Thailand's electronics industry to im- Organization 0126 OBl 0.360  0.04525 1
prove and develop RL practices implementation in the electronic Barriers 082 0343 0.04313 6
business supply chain. It also encourages an awareness of the benefits of 083 02, QP 15
RL practices to the organization and reduces the environmental impact. Product barriers 0125  PB1 0337 0.04220 8
The highest weightage value used to consider the most important RL g8 0324 Q0.6 12
: . z PB3 0339 0.04246 7
practices  barriers  which  were  represented such  that
TB > ISB > OB > PB > MB > LB > FB > IB which is given in o g oigs $ oo g‘:"g?: 5
'.['ahle.-; 5 and () It is shown l.hat Fechmlosica! barriers are the most L8 0352 0.04375 3
important barrier for RL practices implementation.
Sub-criteria in this study represented that technological barriers Technological G m g'iz g'gﬁz :z
sub-criteria are TB2 > TB1 > TB3 > TB4 (Table 11), which show a 83 0248 003147 18
lack of available technological infrastructure 1o adopt RL practices is B4 0229  0.02907 19
the lhighesl weightage barrier a.nd lack of flexibility to change from Infrastroctural 0123 W1 0310 003828 13
traditional system to new system is the lowest weightage barrier of all barriers B2 0340  0.04195 9
technological barriers. Ranking value of involvement and support bar- 183 0350  0.04322 4
riers are ISB3 > ISB1 > ISB2 (Table 14) respectively, in which lack of Financial barriers 0124  FBI1 0.198 002453 27
public focus on environmental issues is the highest weightage barrier. FB2 0201 0.02491 23
Organization barriers ranking value are OB1 > OB2 > OB3 (Table 8) o O3 Qoaded § 25
respectively, in which lack of proper organizational structure and 2; gm :ﬁg: g
support for RL practices is the highest weightage barrier. Product bar- ’
riers ranking value are PB3 > PB1 > PB2 (Table 9) respectively, in Mriuesimd, 0125 | B 0315 Yipos E0
hich risk of storage of hazardous materials is the highest weightage praiacic iy ol e 2 P!
b= g 8! ghtag 1583 0352 004436 2
Table 15
Values of fuzzy synthetic extent of criteria.
MB - (1.77, 16.00, 52) x (1/463, 1/143.48, 1/15.80) - (0.004, 0.111, 3.292)
OB = (1.88, 20.47, 58) x (1/463, 1/143.48, 1/15.80) = (0,004, 0.143, 3.672)
PB - (1.90, 1893, 55) x (1/463, 1/143.48, 1/15.80) - (0,004, 0.132, 3.482)
LB - (1.90, 14.25, 60) x (1/463, 1/143.48, 1/15.80) - (0.004, 0.099, 3.799)
™ - (1.85, 25.54, 68) x (1/463, 1/143.48, 1/15.80) = (0.004, 0.178, 4.305)
B = (1.83, 1292, 50) x (1/463, 1/143.48, 1/15.80) = (0.004, 0.090, 3.165)
B - (1.88, 13.29, 58) x (1/463, 1/143.48, 1/15.80) - (0.004, 0.093, 3.672)
ISB - (279, 2209, 62) x (1/463, 1/143.48, 1/15.80) = (0.006, 0.154, 3.925)
Table 16
Caleulated degree of possibility of criteria (V-values).
MB 0B PB LB TB B FB ISB
MB - 0.991 0.994 1 0.980 1 1 0.987
OB 1 = 1 1 0.990 1 1 0.997
PB 1 0.997 - 1 0.987 1 1 0.994
LB 0997 0.989 0.991 - 0.980 1 1 0.986
™ 1 1 1 1 - 1 1 1
IB 0993 0.984 0.987 0.997 0.973 - 0.999 0.980
B 0995 0.987 0.989 0.998 0.977 1 - 0.984
ISB 1 1 1 1 0.994 1 1 -
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Table 18
‘TFN evaluations matrix of solutions.
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barrier. Management barriers ranking value are MB1 > MB5 >
MB2 > MB4 > MB3 (Table 7), in which lack of commitment by top
management is the highest weightage barrier and lack of awareness and

MB1 MB2 MB3 1SB1 1SB2 ISB3 i P . = N .
understanding in RL adaptation is the lowest weightage barrier of all
s1 (67,8 (67,8 (678) (6,7.8 (6,7,8) (6,7,8) management barriers. Legal barriers ranking value are LB3 > LB2 >
$2 (4,56) (67,8 (6,7,8) 6,7,8 (67,8 (4,56) LB1 (Table 10) respectively, in which loopholes in Thai laws and reg-
5 560 678 679 G67 67.0); 1,56 ulations on waste management is the highest weightage barrier. Simi-
larly, financial barriers ranking value are FB5 > FB2 > FB4 >
S13 (6,7.8) (.6,7) (6,7,8) 6,7,8 (6,7.8) (6,7,8) FB3 > FB1 (Table 13), in which cost of nonhazardous and hazardous
514 (3,45 (3,4,5) (3,4,5) (234 @34 (234 waste disposal is the highest weightage barrier and financial constraints
is the lowest weightage barrier of the financial barriers. Finally, infra-
structural barriers ranking value are IB3 > IB2 > [B1 (Table 12) re-
Table 19 spectively, in which increase of unstandardized waste management
Calculated aggregate fuzzy decision matrix of solutions. area is the highest weightage barrier.
To solve these barriers, ranking of solutions for RL practices barriers
MB1 MB2 MB3 ISB1 1sB2 1SB3
have been suggested to the decision makers to make the best altemative
s1 5.7.8 (5,7,8 (2,6,8) (,6,8 (56,8 (1,6,8) for solutions due to the fact that as mentioned above. Hence, the
52 (158 @58 (258 (26,8 (1,58 (25,8 highest CC; value were used to consider for ranking of solutions.
$3  (L58 (3.6,8) (3,68 (26,8 (268 (1,58 The G values Rpnarth. 51 > 57 > 511 > S5 > 53
> 89 > 84 > S13 > S8 > §2 > S6 > S10 > S12 > S14 respec-
$13 (1,58 (2.6,8) (3,6,8) (36,8 (3,68 (1,5 8) tively, which is given in Table 22. The highest CC; value is top man-
514 (1,48 (1,48 (1,4,8) 1,46 0,46 (1,36 agement awareness and support and the lowest CC; value is establish
outsourcing strategies to third parties for Eol products. When we
converted linguistic variable to fuzzy number (see Table 4) and
Table 20
Normalized fuzzy decision matrix of solutions.
MB1 MB2 MB3 15B1 1SB2 ISB3
s1 (0.13, 0.15, 0.20) (0.13, 0.15, 0.20) (013, 0.17, 0.50) (013,017, 1) (0.13, 0.16, 0.20) ©.13,0.17, 1)
52 (0.13,0.22, 1) (0.13, 0.20, 1) (0.13, 0.19, 0.50) (013, 0.17, 0.50) (0.13, 0.20, 1) (0.13, 0.20, 0.50)
53 (0.13,0.21, 1) {013, 0.16, 0.33) (0.13,0.17, 0.33) (013, 0.18, 0.50) (0.13, 0.18, 0.50) 0.13,0.22, 1)
Sl3 (013 0.21,1) ia.lS. 0.17, 0.50) ial.‘!, 0.17, 0.33) ial.‘!, 0.18, 0.33) El(;.l3. 0.18, 0.33) lOl.‘.’q. 0.20, 1)
S14 (0.13, 0.26, 1) 10.13, 0.24, 1) (0.13,0.23, 1) (0.17,0.28, 1) (0.17,0.28, 1) (0.17, 0.29, 1)
Table 21
Weighted normalized fuzzy decision matrix of solutions.
MB1 MB2 MB3 ISB1 1SB2 ISB3
51 (0.004, 0.004, 0.006) (0.003, 0.004, 0.005) (0.003, 0.004, 0.011) (0.005, 0.007, 0.041) (0.005, 0.006, 0.008) (0.006, 0.008, 0.044)
52 (0.004, 0.006, 0.029) (0.003, 0.005, 0.025) (0.003, 0.004, 0.011) (0.005, 0.007, 0.020) (0.005, 0.008, 0.041) (0.006, 0.009, 0.022)
3 (0.004, 0.006, 0.029) (0.003, 0.004, 0.008) (0.003, 0.004, 0.007) (0.005, 0.007, 0.020) (0.005, 0.007, 0.020) (0.006, 0.010, 0.044)
s13 (0.004, 0.006, 0.029) (0.003, 0.004, 0.012) (0.003, 0.004, 0.007) 0005, 0.007, 0.014) (0,005, 0.007, 0.014) (0.006, 0.009, 0.044)
s14 (0.004, 0.008, 0.029) (0.003, 0.006, 0.025) (0,003, 0.005, 0.022) (0.007, 0.011, 0.041) (0.007, 0.011, 0.041) (0.007, 0.013, 0.044)
Table 22

Qoseness coefficient (CC)) and final ranking of the solutions for RL. practices.

Code Solutions D+ D- CCi Rank
s1 Top management awareness and support 0.7592 49.6431 0.98494 1
s2 Standardized reverse logistics processes 0.9156 495338 0.98185 10
53 b functional collab ion 0.8652 49.5541 0.98284 5
54 with RL p 0.8757 49.5591 0.98264 A
S5 Determined clear policies and processes 0.8416 49.5857 0.98331 4
S6 ph retum id: i 0.9426 49.5099 0.98132 n
57 Determined RL as part of sustainability program 0.7935 49,6206 0.98426 2
S8 Enforce environmental legislation, regulations, and directives 0.8909 49.5323 0.98233 9
s9 Develop infrastructure and facilities for supporting RL activities 0.8717 49.5491 0.98271 6
s10 Implement green practices for electronic products 0.9446 49.4959 0.98127 12
s11 Develop and invest in RL technology 0.8291 49.5770 0.98355 3
s12 Establish e-collaboration among supply chain members 0.9504 495011 0.98116 13
513 Develop closed loop supply chain by integrating RL 0.8857 49.5548 0.98244 8
S14 Establish outsourcing strategies to third parties for Eol products 1.0173 49.4387 0.97984 14
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Table 23
Total scores of fuzzy numbers.
S1 S2 83 54 S5 S6 S7 S8 59 S10 S11 S12 S13 514
MBl 57 36 37 37 43 40 45 42 31 33 31 30 38 28
MB2 56 41 51 53 51 55 54 39 37 I 35 43 48 32
MB3 50 43 50 49 43 44 52 37 38 41 43 47 49 133
MB4 49 49 47 45 45 40 46 43 46 48 41 41 42 33
MBS 56 39 40 40 51 41 48 45 42 37 34 33 37 32
OBl 58 43 49 42 50 36 51 27 43 32 34 31 41 26
OB2 54 41 34 40 42 30 47 27 33 26 32 32 45 33
OB3 53 40 47 40 39 35 47 28 33 26 27 35 38 26
PBIL 37 45 33 45 44 41 48 34 32 35 38 40 48 33
PB2 40 46 35 42 43 40 46 31 31 35 38 39 46 31
PB3 41 45 31 39 38 38 44 43 31 33 32 35 46 37
LBl 49 36 29 39 42 32 39 49 34 30 32 34 39 22
IB2 52 36 31 41 43 36 46 50 35 30 32 35 40 23
LB3 46 38 31 36 45 35 47 54 36 38 36 38 40 25
TB1 45 41 34 39 40 44 42 30 41 38 51 40 44 27
TB2 49 37 33 37 42 44 41 29 48 36 48 40 44 27
TB3 37 35 34 40 41 39 36 23 32 28 41 36 36 38
TB4 38 30 34 38 43 40 40 23 36 32 39 31 38 32
IBl 43 39 31 37 37 35 37 30 51 30 36 33 36 26
IB2 40 42 40 47 41 38 49 36 40 36 47 40 44 29
IB3 40 36 35 41 37 34 49 48 42 38 40 35 42 28
FBl 43 30 21 28 36 31 41 24 30 28 33 28 37 29
FB2 46 36 27 27 37 31 40 22 27 28 38 30 38 30
FB3 39 40 28 37 41 34 42 28 27 ¥ 33 35 37 36
FB4 44 41 28 32 39 31 43 29 28 30 39 31 34 28
FBS 43 40 30 32 40 33 44 34 31 31 36 30 35 31
ISBl 48 48 46 51 48 41 52 32 34 30 31 39 47 26
ISB2 54 41 46 46 43 40 45 33 30 30 32 38 46 26
ISB3 48 41 35 44 40 36 45 43 35 35 31 33 39 24
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technological (TB2), financial constraints (FB1), high investments and
less retum-on-investments (FB2), cost of environment friendly packa-
ging (FB4), lack of support of supply chain partners (ISB2) and lack of
public focus on environmental issues (ISB3), in which the results are
given in Table 23 and Fig. 5. Therefore, the decision makers of Thai-
land’s electronics industry or other stakeholders should focus on the
ranking of both RL barriers practices and solutions for RL practices
implementation to be a guideline and choose for the most important
barriers that affected the organization and also choose the most ap-
propriate solutions to solve these barriers.

5.1. Sensitivity analysis

Sensitivity analysis was used to test the sensitivity of criteria weight
and thirty experiments were tested by using fuzzy TOPSIS for CC, values
of which are given in Table 24. In this study, the high weights of criteria
were replaced and other criteria weights were constant. In sensitivity
analysis experiment 1, weight of the barriers MB1 = 0.44 and other
barriers MB2-1SB3 = 0.02 remained constant. For experiment 2, weight
of the barriers MB2 = 0.44 and weight of other barriers MB1, MB3-
ISB3 = 0.02 remained constant. The same process was used to test the
experiment right through until experiment 29. In the last test experi-
ment, the weights of all barriers were assumed to have the same value
MBI1-ISB3 = 0.034.

Hence, the final rank of CC; values were represented in Table 24.
Fig. 6 illustrates the highest value of CC; in which S1 has highest CC;
value in thirteen experiments (1, 2, 5-8, 11, 16, 17, 22, 23, 28, 30). S7
has highest CC; value in five experiments (3, 4, 20, 21, 27). S4 has

analyzed the total scores of fuzzy number of each of the solutions from
the experts, we found that if the decision makers use 1op management
awareness and support (51) to be the first priority for RL barriers sol-
ving, it can solve the lack of commitment by top management (MB1),
lack of strategic planning for ensuring RL practices (MB2), lack of
specific goal for environment and waste management (MB4), lack of
policies for RL practices (MB5), lack of proper organizational structure
and support for RL practices (OB1), lack of training and education
about RL (OB2), lack of organization personnel resources (OB3), lack of
enforced laws, legislation and directives for EoL products (LB1), lack of
government supportive policies on RL practices (LB2), lack of available

70

60

g

| | | 1
‘ "
1 |

highest CC; value in two experiments (9, 10). §5 has highest CC, value
in three experiments (12-14). S11 has highest CC, value in three ex-
periments (15, 18, 25). S9 has highest CC; value in two experiments
(19, 29). S13 and S14 have the highest CC; value in one experiment (26
& 24 respectively). Therefore, the results of sensitivity analysis ex-
periment represented that the ranking of solutions for RL practices
implementation is relatively sensitive to the barriers weights.

6. Conclusion
Nowadays, many companies applied RL practices implementation

into their business process due to the increasing of the environmental
awareness and also for the sustainable of the business. But it is face with

MB1 MB2 MB3 MBA MBS OB1 OBZ OB3 P81 PB2 PB3 LB1 LB2 LB3 TBL TB2 TB3 TB4 1B1 B2 183 FBL FB2 FB3 FB4 FBS ISBI1 I1SB2 IS83

BS5T BS? BS3 054 WSS ESh BS7 BSE W59 ESI0 W51 WS ES13 ESM
Fig. 5. Total scores of fuzzy number of each solution.
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Table 24

Sensitivity analysis.
Expt. No. Experiments conditions s1 s2 53 s4 5 s6 §7 S8 s9  sl0 s11 S12 S13 S14
1 MB1 = 0.44, MB2-ISB3 = 0.02 0989 0981 0982 0981 0982 0985 0982 0981 0981 0981 0982 0981 0981 0980
2 MB2 = (.44, MB1, MB3-1SB3 = 0.02 0989 0981 0987 0985 0987 0987 0988 0985 0985 0985 098 098 0985 0980
3 MB3 = 0.44, MB1, MB2, MB4-ISB3 = 0.02 0987 0985 0987 0987 0986 0986 0988 0985 0985 0986 0987 098 0987 0980
4 MB4 = (.44, MB1-MB3, MB5-ISB3 = 0.02 0987 0987 0987 0985 0987 0985 0988 0986 0987 0986 098 098 0985 0.980
5 MB5 = 0.44, MB1-MB4, OB1-1SB3 = 0.02 0989 0981 0986 0985 0986 0985 0988 0986 0985 0985 0982 0981 0981 0.980
6 0B1 = 0.44, MB1-MBS5, OB2-ISB3 = 0.02 0989 0981 0987 0.981 0987 0981 0988 0.981 0982 0981 0982 0981 0.981 0.980
T 0B2 = 0.44, MB1-OB1, OB3-15B3 = 0.02 0989 0981 0982 0981 0982 0981 0988 0.981 0981 0981 0982 0981 0.981 0.980
B8 0B3 = 0.44, MB1-OB2, PB1-ISB3 = 0.02 0988 0981 0987 0981 0982 0981 0988 0981 0981 0981 0982 0981 0981 0.980
9 PB1 = 0.44, MB1-0OB3, PB2-1SB3 = 0.02 0983 0985 0982 0987 0982 0981 0982 0981 0.981 0981 0982 0981 0.981 0.980
10 PBZ = 0.44, MB1-PB1, PB3-ISB3 = 0.02 0983 0986 0982 0987 0982 0981 0982 0981 0981 0981 0982 0981 0981 0.980
11 PB3 = 0.44, MB1-PB2, LB1-1SB3 = 0.02 0987 0981 0982 0.981 0982 0985 0982 0.981 0.981 0981 0982 0981 0.981 0.980
12 LB1 = 0.44, MB1-PB3, LB2-1SB3 = 0.02 0.983 0981 0981 0981 0987 0981 0982 0987 0981 0981 0982 0981 0985 0.980
13 LB2 = 0.44, MB1-LB1, LB3-1SB3 = 0.02 0983 0981 0982 0981 0987 0981 0982 0985 0981 0984 0982 0981 0981 0980
14 LB3 = 0.44, MB1-LB2, TB1-ISB3 = 0.02 0983 0981 0982 0981 0987 0981 0982 0987 0981 0985 0982 0981 098 0.980
15 TB1 = 0.44, MB1-LB3, TB2-ISB3 = 0.02 0983 0981 0982 0981 0982 0981 0982 0981 0982 0981 0988 0985 0.981 0980
16 TB2 = 0.44, MB1.TB1, TB3-1SB3 = 0.02 0988 0981 0982 00581 0982 0981 0982 0981 0987 0981 0988 0985 0581 0.980
17 TB3 = 0.44, MB1-TB2, TB4-1SB3 = 0.02 0.987 0981 0987 0981 0982 0981 0.982 0981 0981 0981 0986 0985 0.981 0984
18 TB4 = 0.44, MB1-TB3, IB1-I1SB3 = 0.02 0983 0981 0982 00581 0982 0981 0982 091 0981 0981 0987 0981 00581 0.980
19 IB1 = 0.44, MB1-TB4, IB2-1SB3 = 0.02 0983 0981 0982 00981 0982 0981 0982 0981 0986 0981 0982 0981 0981 0980
20 182 = (.44, MB1-IB1, IB3-1SB3 = 0.02 0983 0981 0982 0987 0982 0981 0988 0.981 0.987 0981 0987 0.981 0.981 0.980
21 IB3 = 0.44, MB1-1B2, FB1-ISB3 = 0.02 0983 0981 0982 0981 0982 0981 0988 0985 0987 0981 0987 0981 0981 0.980
22 FB1 = 0.44, MB1-IB3, FB2-1SB3 = 0.02 0983 0981 0981 0.981 0982 0981 0982 0.981 0981 0981 0982 0981 0.981 0.980
23 FB2 = 0.44, MB1-FB1, FB3-ISB3 = 0.02 0.987 0981 0981 00981 0982 0981 0982 0981 0981 0981 098 0981 0.981 0.980
24 FB3 = 0.44, MB1-FB2, FB4-ISB3 = 0.02 0983 0981 0982 0.981 0982 0981 0982 0.981 0.981 0981 0982 0981 0.981 0.984
25 FB4 = 0.44, MB1.FB3, FB5-1SB3 = 0.02 0983 0981 0982 0981 0982 0981 0982 0981 0981 0981 098 0981 0981 0.980
26 FB5 = 0.44, MB1-FB4, ISB1-ISB3 = 0.02 0983 0981 0982 0981 0982 0981 0982 0981 0981 0981 0986 0981 0.98 0980
27 ISB1 = 0.44, MB1-FBS5, ISB2-1SB3 = 0.02 0982 0985 0986 0987 0987 0981 0988 0981 0981 0981 0982 0981 0987 0.980
28 ISB2 = 0.44, MB1-ISB1, ISB3 = 0.02 0989 0981 0986 0.981 0982 0981 0982 0981 0981 0981 0982 0981 0987 0.980
29 ISB3 = 0.44, MB1-ISB2 = 0.02 0982 0985 0982 00981 0982 0981 0982 0981 0985 0981 0982 0981 00981 0.980
30 MB1-ISB3 = 0.034 0985 0982 0983 0983 0984 0982 0984 0983 0983 0982 0984 0982 0983 0.980

Sensitivity analysis

=51 =9—5) —0—153 =9 5] =@=15 —0— () ==/ == 5 =P=159 =0—51() =9=51] =—@=51) —9—51] —9—514
Fig. 6. The results of closeness coefficient values.

some barriers which make the implementation of RL practices un-
successful. Hence, to solve these barriers need to use the appropriate
solutions to overcome its barriers. In real situations, the decision ma-
kers cannot make decision due there being to a lot of solutions and it is
so difficult to apply all of these solutions in the same time. Therefore,
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there is a need to ranking the solutions to solve the barriers of RL
practices implementation. In this study presented the hybrid methods of
fuzzy AHP and fuzzy TOPSIS to ranking solutions to solve berries for RL
practices. Fuzzy AHP was used to get weight for RL barriers and fuzzy
TOPSIS was used to get ranking of the solutions. In this study, through
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literature review and expert views 29 barriers and 14 solutions have
been identified. The results of the study presented that top management
awareness and support is the highest ranking value of solutions in this
case study which Thailand electronics industry was used in the pro-
posed framework. The ranking of solutions can be a guideline and
support decision makers or top management to determine policy and
strategies to solve RL practices barriers implementation. For the future
research direction, this study can use other fuzzy multi-criteria decision
making methods such as fuzzy VIKOR, fuzzy ANP and fuzzy ELETRE.
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