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ABSTRACT

The purpose of this study is investigating the performance of the Third Party logistics

Provider for the HDD part factory in Pathumthani and apply the Data Envelopment
Analysis (DEA) for Third Party Logistics Provider evaluation based on various factors. This
study has two parts which are first to survey the factors of Third Party Logistics selection by
interviewing and using questionnaire to collect the data from the management and the
concerning people using Third Party Logistics service including Third Party Logistics provider
selection process. The second part is to propose a methodology for effective Third Party Logistics
performance evaluation.

It can be found from the study result that input factors of Third Party Logistics
performance evaluation are transportation cost, liability cost and number of damaged cargoes
while the output factors are on time delivery, fast action, and urgent case support and completed
document processing. By implementing the Data Envelopment Analysis (DEA) technique, total
14 Logistics providers; Pioneer Logistics Co., Ltd. is the best who can serve all analyzed factors.
We also demonstrated a DEA framework for measuring the Third Party Logistics provider

performance that can be used in the performance evaluation.
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12) M3IANI SuAudu M (Returns/ reverse logistics)
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13) AFSUIUNIS ﬁ'y»i%’t] (Order processing)

14) M31A8nNAIYIs e él’t)’t)ﬂ‘UEN (Selection of carriers, forwarders & customs brokers)
15) myeonTundanil (nvoicing)

16) M3AAAMAURAT (Track and trace)

17) M39ANITSDUUAITUAT (Fleet management)

18) nﬁmnﬁauua:mmﬂnﬁuﬁﬁ (Inspection/quality control)
19) MFIANITLVUNIIAUNA (Information system management)
20) 518UNTIANS (Management reports)

21) NSTVIUNITIOFI5E (Payment processing)

22) ML 431N (Supply chain design)

23) msu‘%msgﬂﬁﬁ (Customer service/call center operations)

24) SustludifSabn (Consulting)

25) A3 ’t]’dﬂ’t]ﬂﬁﬂ (Cross-docking)

26) M3 AU UAUVAYY (Promotional support)

27) MSNFNIBATINTUUAL (Freight bill payment/Freight rate negotiations

2.3 MIINAANINYDY Third Party Logistics
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NUYBIBIANI
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3) 8o rdoaunFodv1aya1n 3PLs
4) aamIFieuazmsaaulagsan
23.1 Madvilinadensdenlfusnmsnudiuladadndmenisdsziiuiodon1Fuiag
o

o Y a 9 a A g ~ Y 9 o ~ @ dy
dmsugldus msmean Tadadndiuiifidonen findsaeainniasangdail

1) Technical ability matiansaanwatunsalums 1dus asiaunsoneuaues

¥ ' YYyvd A=
ﬂﬂllﬂi’Nﬂﬁﬂi’)@lﬂﬂﬂﬂ!ﬂuﬂ?‘l\ﬁ‘lﬂii}

2) Manufacturing capability AN 1313 0NzABUAUBIADMIHAANIN1T 1 A0U

3 & 1 a A
ulassrairvuas IRedndilszs@ninm
3) Reliability aArnningeiiouazaimiuag vesud inglius msdw Tadadnd

4) After sales service M3 11T M3 w3e Tidm1fS w1 nazmsdamuaruvesdld
~ 9/ A A o
vimsmulavaand
. . o " A Y ~ A A = Y X 1
5) Supplier location gumiafia v IHusn1sauTadadandiudedonilsfioy
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o e s Engldus metdulianuazainsiad ufisalalunmsfies Wusnsdessans

6) Assurance of supply A1auIsn lumsadsmevaudmseuinig
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. . Qo [ o ng 4 (=1
7) Size of supplier dmvadotivzvusgiuilSnanmsdievedesnnsNiivuia
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8) Quality aanmuaanui Muinig wie anuamsatums s msvesd v
=Y 9 a A o
uimsau ladaand
. =% Bld' d' d' 9 o/ d‘ 9 A d'
9) Service dxHTAN G oeTR MBI UM Tamsvoyanaz msud Tyl
manns IWLTms
10) Delivery idumsiszifiumsdanaududms eusnishasanarliars wie on
time delivery
232 Fmslszdiuiesadeng iz msdwladadnd
Tumsisyfiuwerhmssadsngliuimsdwmlada@ndoinnisdin1dling 14
an o Y fav=] 1 Q/ dy
TM5UsuAIgIENITANY Adl
aq .
1) 7% Rating
d| A a ¥ a . a . .
I3 Usziiu 1ags N UFIY N IN(Qualitative) 1az1¥I1/52 1104 (Quantitative)
a ¥ @ . o o
indnnisaeduundedolumsdszdivesmude ndr1muinin (Weighy amdrdu
1Y Y d' o ag . B oA 9 I=Y ° % a '
anudfaesedofidiua 35 Rating Huitidedlsedivannsafmuamihiminvenaay
a L o] ¥ a t by
edons atnaad 1818935 deannsoutiseen Iaitlu 5 3513 (Zeng, 1998)
1.1) Categorical Plan (HuAtnsilszdiuedasenioayninou Tnodldusnisezil

o 9

Witeneilodolunsilsziiu Third Party Logistics maveamsalsgiiuilsingeenuuiunele
'l w3e Taawelo (Farrell & Aljain, 1981; Zenz, 1981)

1.2) Matrix Approach ﬁgﬂiﬂuﬂiﬁﬁﬁ Third Party Logistics NN 3 5100A
= LY = 1 o Y A ¥ (Y 2 LY t
avglumsnasan wnnm 3 Jads M3 IHAZUUUANT @0Y H38 yes-no AIAIBE AN
MINA 2.1

1.3) Vendor Profile Analysis Vendor profile analysis (VPA) Wudsmslsafiv
uazandule fon Third Party Logistics n181aa1arlaimtiueuTag1% Monte Carlo simulation
technique (Thomson, 1990) AYAIBEIIAINAIT 19T 2.2

g A A a { o
1.4) Analytic Hierarchy Process 1luasmisudlyminis@aduleiidudoulaoi
A a o A 9/ Y an A o Aq wa o o) o d
nansafadonarsauneiveidu Asmsasuaniladenlsiiasiwesanitlufdisinns
A v ¥ o t LY | 3 YR 9 o
Foumoy vazIiihminveandazJedwug souaznuuvindadonarua naniun
nfSoudionTu naag 3pL dadulalaoden 3L AliazuuunInfiga (Anderson et al, 2003)
3 =9 v
nszmumﬂﬁumunﬂ%ﬂizmmmu Analytic Hierarchy Process (AHP) @u1inuug
= 3 a i % a o

paniilu 8 Yuasu Ae3alfi 2.4 FuiluauIToves cheng & Li (2001) Taoiisisazidoa

¥
aaae 11l
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M3 2.1 Aedems AT AaaInNFuNU e nIedLlsaee
Distributor Proposal Rating Matrix
Distributors
Aerive | Silicon Hell
XNo. Considerction Factors ASL Baron | Carver |Jefferson Switch
Devices | Valley Tronix
House Elect. Elecr. Elect. Ouse Inc.
Inc. Sales Inc.
1|Prize proposal B A F
2|Produst Linea appli:able B B B B
3|Kev franchize exculsives Yes No Yes No No No No No
+|Inveatory poattions {Applizable Lines) B B A F C C C c
3|Finansial zoundness Ok Ok Ok Ox N Ok Ok Ok
6|Meantume :o delivery stacked parta 6 Hr. 6 H-. 12 Hr. 24 H: 4§ Hr. “2Hr. 6 Hr. 24 Hr
“|Management ranng Ok Ok Best Poor Poor Ok Ok Ok
£ |Delivery promize index ¢ o 83 92 93 g0 30 60 0 o0
9|Tazhnical sarvice capability Yes Yes Yes Ye:x No No Yes Yas
10|Special service Wice Cap Rom Rom Niztor CONN.,  |None CONN,
11|Information processing svatems Yes Yes Ye: Yes No Ye: Yes No
12[Obsolete tnventon propoosal No No o Yes No Yes Yes Yes
13|Specal inventory proposal No No Yes No No Yes No No
[1|Aczepted lots total lots rauo ¢ - ~8 2 "6 90 60 20 0
Combinded factors Rank 2 3 1 8 7 6 3 4

e Farrell.(1957). The Measurement of productive efficiency. Journal of the royal statistical

Society series A 120, pp. 253-290.
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Vendor .4
Criteria (a: ) - ) tai b
Lmpotance Esumate Sarmple Ezumate Weight
~ wweight High Low Value
1 2 < 3 6
Compatigiicy ~vith present
equipment N 83 -8 60 136
Spend of obsoleszeace 3 80 66 63 103
Enginesring desigh servize s 90 sl 60 236
Posr-zales techmcal service 4 T3 39 30 336
Economy in use of product 1 100 84 63 270
Flexsbiliny of system to
accommedate future growth 3 90 90 g
Summated score ¢ A JE 1.601
;:,
ﬁm: Thompson. (1990). Vendor profile Analysis. Journal of purchasing and materials manage-
ment winter, Vol.26 (1).

M5 1ei 2.2 wziuhifedelunsaziade 18gmhun dfimina wanudidy
a1t 1832y 13 uneduais 2 Importance weight :1mudhian1sdsziiuazins Idaznun
gagavaandazJasolugesii 3 Estimate High oz WaznuusigaveauaasTodolusedi s
Estimate Low daunzinufiaglugest 4 Aaazuuudi If1nmsguaszniie sasi 3 fo aq

-~ it 5 gaesuhnsinousnziuuvewdaz Tasoawgesd 6 Fawasmvea Vendor A Tu
adeil 1 9518 1,601 Azu Taomsguazmiiiessinisgul¥Id 1000

1) fi’muﬂﬁ:]ﬁ'aﬂt‘fmmﬂtyn1ﬁaz“l%'1umiﬁﬂ?{u1w'§asﬁan

2) misitedesilunarsialinseunqu

3) SwunswazdoaliFauin Wide 2

2) imuadmiinldfudeseisunn T lasdifuanudomaghuwuaiy

~
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4
Q 1

5) nleudisudadoiug Iazuuulundazglaofisidaud 1 39 Tao 1 Al
awdwaies az o fianudwyinn udradlums e s nuveadeseauuen
Az

6) Funsdiminvesdnys udazun Tasmsnihawdazdrluaisamesn
wisfonas e amazaediluudaz Toss udrmamaslundaznnilasnssmveamly
usazuaudimsdesuvesdedoiiiersan

2.3.3 Decision Making

Wunszurumsud ludynwazlivilyeisnmsdadulenieldaim limiveu

anudeanenii aunso 18 luenaauazuazinnniu Tl 1dnarene deserdedeyaly

Tadanarsdnazuaroade indinsgiiadygmadudeunaziimsaaduludennisia

a
e
. a o (=) ~ o o A
(Bierman et al, 1991) M3uazHlunsdaauladiauyiigiu 2 Tads Ae
1) anueuBsvedaadulylumsenurazmuieniaz
= = A o 4
2) Aaadulvszdadumadeniiiiulyidnanaremadeniindifodiqa
v ¥
AMANYWULYBI Decision Making #1371 Moder 11az Elmaghraby (1978) 1ane& 13
¥
A4t

1) Multiple Objective Tymiianusudeu inaroiagilszasnildifdanudy

v v
A

k4
auseddaduly dniugaaduladesdnnamazniouion v ldmadeniiaigs
. A a X s (=} [ L '

2) Impact Over Time KaduAaduIMondsvesTyniein lifinadenaiiindes
= g =) ' 5 Qs ' ) d‘ =Y a/ 1y=1 T =y [=
inaduBnInamiis Medugu anudessiavesdudidi lnilinase Tusnnasil

2.3.4 Cost-based Approach
an a . .. 9/ a ¢ Y a &
iHuBnrsalsziiiu third party logistics Taol¥n15 s erdunuUnIIionssy ¥

9/ '

a A -2 Yy 9 o ¢S MY

aunuswhignilsziiivazswiesmnmnatisaugumsiaunielusidns Taun quam

1 ) 2‘/ ~\ 1
M3 AW 1ATAISLS NS (Humphreys et al, 1998) YuasuTunsilsaiiuannsomiaily 4
k4
TuAauAD

o 3/ * Y o
1) fuanazuendunguuaazlszinniganu
2) quargdasidrudunuiidimualy

¥

3) ANNUAUNUI IR

FedanuIden 1973
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Roodhooft & Degraeve (1999) 181475 Total cost of ownership (TCO) unlseiu
. Al o a 9 o a =] ~ A . & A .
supplier NaaiagavldnuTsesnunaamanluiua@onsa Cockerill Sambre 33 supplier 4000
Q'J &’ o/ 1 o Q/ -] [=% A
519 gaaMIda¥e 1.5 Wuduaeadrsansy naannimsilsydiukailsnghannsoasdu
s &

numsdaena’la 10%

panns uansy 11 2aAns IMN3T Total cost of ownership 115 1ag 6 aeans 1dun
Intel, Motorola SPS, SEMATECH, Firm W, Motorola GSTG & Firm tWarAhan supplier 2

o Y 1 . . A s A a

23An3 1A1A Firm X & Firm Y a5 ulasunszuiumswaa (Eliram, 1995)

7% Total cost of ownership (TCO) ﬁdgﬂﬂd131u supplier management (Carbone,

g aa = . . L ng 4
2004) 1MUY supplier YUB4 Manufacturers’ Service Limited (MSL) Tag'lananaa
sy vhy 5 ﬂ%ﬁﬂﬁﬂ quality, delivery, material cost reduction, strategic initiatives & assets
o v e A A o a Y Y]
management TagliazuuuiAuAe 20 Aznuy e slsaifiunace 18 azuuu 100 aude
azuuuilsziiumsdie 100 120 1 msdseiiv TaenSesuiioust TCo dmga
2.3.5 DATA ENVELOPMENT ANALYSIS (DEA)

MsialseanEninnSenanaa (Productivity) Lﬂuﬁ‘uﬁﬁﬁﬁmﬂumﬁﬂﬁa
anuaueveaguimsuazmslfians aaeasulfiaanuannsalumsweannnisvea
syuumskaanaymslgians Taslismveaiya qmm‘%tymﬁ(zsw) Ta1d i wveananaa

' v a a ea ' v o ¥ <) 3
Tdasiduvedna lannnszuumswdanazmsilfiamsdededmintannsodiowiy

aums laaaaums

2.4 Data Envelopment Analysis (DEA)
) Y=l Aa Y o ] ] a a a [ =
Wuasmsatsuldrusdrauninarslunistadszaninmvesntissnunse
23Ansa1eq Tasmwiz lumirsaunielasamsvesmaigua wienueaui hivaradls
({1849910 DEA ansoiimsiadlse@nsnmveadnns Taonsnorsandadoing (Inputs)
AYNANAR (Outputs) Atlud s 1399 W (Qualitative variable) 11az1Fa13 1181 (Quantita-
tive variables) lanaoadsluas1@erdu Tagldmaiianis IdsunsuBuduneadiamans
(Mathematical Programming) #3¥ 1#aaniadinsizdanuiidss@nsnmniennuneoilse
n o~ Y o AA [ a A 9/ g o 9
ansnmlumsldnswensiilieguaznaniaii 1a uenainiidiaunsomanrgueiniines
oA 5 s oA o
sz @nBn M (Inefficiency) Faansalilutdoyalunisiliulysilssaninmuesssnns Daa

. = cb s o o =) [ R A A .3
Envelopment Analysis 3@ DEA WuAsmsdmiuialszanimuueanuloau ¥95500u
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Tat Charnes 1197 a.9.1978 TagnlisuMoussrinanulonsaszuuiits laouuudiass DEA

o

a 2
S IR

Maximize h, = 2 LI, v,

2 ayv x,
Subject to
1 2 Z(Xlzlryu 1=1.....n
Z oV X;
n.v 2 o

2.n

1CY
Xij unwy 9811t (inputs) i 99A DMU;j
Yrj unu 1793911980 (outputs) i 910 DMU;j
J o =Y Qd o o 9/ o o
uv Uy Nawesauilseanivestavvimimazledviiesn

1 \ ’o’ o Qo
o unu maaiminuesilaty 1ﬁﬂ1ﬂ1ﬂ’3%ﬂ1i AHP

nmuﬁmaaﬁnﬂwmuﬁ1aaaﬁu§1uﬁ1‘§'ﬁ”ﬂﬂizﬁm%mw DMUs. Tagarumsithmineg
(objective function) 1Huaumsvesfednitesnves DMU fis1aulatiadifa (constraints)
Uszneuldroeauns sz Ansnmueadas DMU Taailueaumsiifiusasidmveaasy
pandelasoing1 Felidigaganiiiy 1 mifi1dvnnsdszuranavze Idnnauns
dhmane DMU israunts thwinseenumieondt 1 uaast DMU uaidszansamiile
R sufousy DMU 817 Faruusiaesiiozerolulsuasu Lindo Tumsiszanawadayanis
Uszgnd 19 DEA Tao Bessent ct al (1982) 11 DEA fhuafeailelunistarszdnsnimues
WniFoululsaisouarsq Tu Houston Taons Satlsz Ansmwilazerdoasoringr su'ldus
ninonsaen nazihdoiesn suldunnsiSouiveudaming ou niwenseznuesuda

o A

awlszana uldaguaazauldsurevnnie uimini sunaazau 185 vue Uy dIu

k4
Q/

~ kY g4 o A 9/ o A o .Y a A °
miniﬂugeuaamnumiw%z“lmmumaanmmgmlﬂum‘vm Nav1nMsIalseansniwm

g o A

=1 o !
WansalhthuwnnmadumsianmsSoulasmasveuamins ou TulsaFoulu Houston

1 [ 2 1 1 3 o = = =y Q
TeglusgaumAsfigauu Lewin ctal (1982) Jasz@nEnmusmsauvesmalagansnia

[

1d91anssanisuazeenilsznaudiay MnordesduwusiunsuSmsnuvesmalases
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=Y = o o . @ o o a o~ ~
wosanugneemiludederindn (input) nazdessiitesn (ouput) Myialszd@nininaie3s
¥ v
DEA 1928107 13F Ratio Analysis e DEA dzannludiufiaunsofinsanfiaznaien
) Y ¥ o v dyw t:!g a A A o
Jesmindnazdodoriiesn 14 uazuenvniiasiizlszdninmiinaasesnut amisn¥iinis
Qs g o 1 o 1 %’I 5
dulyahidau 1dTasmsiinsanludruvesladoilinansznuniun Peter & David (1987) 4
Usz@nimwludiuvesesdnsiniasgmidugua wang et al (1990) 16 DEA sziiiu
Uszdndnmnsnauluni v e s w109RaNsTNUVBISTTVUAIS AUINA (Information
A ~ o o v 2 a A o
Technology) #11i#1® performance Y833 NI IMansoszunalszaninmusailse Towiian

o

MsTumaAnlas s 1M tazanudidgussmsaumanliaafons s e 19 vaausEn sawda
q'd 1 A

nansznuRiaa U HN

William (1990) yimsiadlszanimmlufsnssunmsyeuiingalunism us Air
ForceSmith (1991) Jailszaninmuesaaitiumsi@u Tasld DEA unuiinishased
Y y . L &g A A Aqea o ™ P o
#@318U (Ratio Analysis) Fuilwaiesleof 15 as1zvan mvesan1umsSuauiunds

o 1 o a o =/ Qs %‘1 Y 1 o (Y o
naziitadinandalfimos 1 Jademihwuiludigauazifios 1 Jadomimuiludims vld
vauwams lgnunay ¥uire 1di DEA mldimsimmuudrdanalivenavesnis 19y
a ¢ 2 )

1AM IAIITHA Y

Di Giokas (1991) Ja1lsz@nsnmmslgiaaulundazmvidesvassunas Tag
1% 2 FEmsifhunseafiolun13 A fie DEA uaz Loglinear Model: LM ieniaduuana1sly
9 ' A P - a o ) ' I
AUA9T vaaIATBINBNIARIriall FennmsnfSeufeunulaslgavigesvessuiainily

=] o L 1 o =Y
asdmany1 ansansmiulszauldasd Uszauusn wanlaninnissalszaninimns
n oany v ' ' 1 o Y Qs 3 1 1
Ufidnulumsazaigesvessums lifinnuuanaefuasniaiod vy dsziauiass m
ariin1dnnnsialszansnmaisit LM awsadadmauaigasvaisuias laneld
~ @ [ aa v o oA ' ° @ A o W 3 A

mpame Ty dIu3T DEA mawiidn 1d luansoinndais sadianla lagass s uauiay
aumslfau 35 LM TvasinanedssnMiidesoieemissdedodon a1u3% DEA
annsom lasinfaznarws Jedmiwmazdesmiresn

Richard et al (1993) i1 DEA Til#lunsud ludaymianudumatvessuinissu
wnaminaldszd@ninmlunsuSmsanudiunsnaia Thompson (1996) ¥ iadsy
oy ~ 1 ~ Qs %‘ Q 3 1 %’ Q A
ansnmlunguusininiu Wemuuiniamsasnulunguaaamnssuiiniuldsdie
MU AN Zhu (1996) MmsUsgiivilsz@nsnmmsiiavesgammnssudane Tuilszma
Fu e s Iungugaamnssudane lualszmadu Althin (1996) H1n13fnb1n15 70

nmanlasunilasveanadi lsnazmsmunandalugammnssumsnanorlulszmaaimu
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Kingshuk (1996) ¥i1m33alsz@ninmnauTssnugaaimnssuii 1ddue una Tuladade v
i lunszuruniswan

o o/ o ooA =1 1 Q@ 9/

Arnold et al (1996) 115 TadszanEn muedlsaSoua1en Tusy Texas Tnold

DEA WeruRaufumatinn15nnneon19ada (regression) iievggvauuionis 14a1ulilgnis

Salszansnimuess DMUs filsznsudiroifedoriudimarsamaziledoiilesnraiod

Anderson & Sharp (1997) 11111szgndllunisJallsz@ninmvesinuauea Taonis

3
= 1

= o @ A o a 99 ¥ o o =1
1f3 gUInIUNUUNIUTUBAAUBUA Iﬂfl!!ﬂﬂﬂ'lﬁf‘]ﬂ‘l’lﬂizfalﬂﬂcl‘lfﬂﬂl\lﬂ!iJiﬂJ'E]ﬁu!‘Jﬂﬂ'J'l

“Composite Batter Index; CBI ” ez 1lseiiudiuilsznouniey Nnaremsiauvsstinuauea

3
' A

#wvnsanteglugdvesadmiudn Taoee ldurnnaddmii Idiuazauu daunavesnis
1 ~ o3 @ o [ o = Y d 9/ 9 9 =] 9 1 z‘& A A
muvzAnsaniludedeieen wu nwavesdgaudunuthuld 3 hunez ldamils wied
v g gA ] z‘& o3 9/ ° o t 3’ ~ (=1 'Y .:i
Tausunez Idenamiailudu lunisiiledoaas martinfinsangnunivdeds supuh
UBAHTIBINNIINDITU (noise factor) H4 Anderson 18113515 NMadAN11F W 15011 noise
d‘ ~ 3 o A A o 9/ =3 d' o o ]
funavudle Tagn1sialszansnmiinavaalasld DEA Aiaa1insn a9 M UINS

] o

uveniniuaven Idegummnz auduanuansoifiegueniniuauea Guangfu Zeng
(1997) 1 115 un1s adlszaninmussoumnusindaanin Taganyiiadulugaamassy
a o o Y =1 Qs d' i =Y d' Y
mswaagunmug lulsemadu mldaansaendaafimuizaudenangunmuz e Iv
grummusivseaninmuaiiga Jedoiudiduwniaisen de VSuamanndr Ysuw
=1 ° d’ o ] o o d‘a A o =3 g
aszua I Auaunazsiuniadns diuladviieanhiio1sane safavuiaan 5931
HAZIDUIIND
¥
uananiida1aiin1s1i138n1s DEA Tlilszgad 15 lumsisafiulsedninn
memuassghoszavlszma 1wu Tuil 1991 Barro vimsiadszanininlunissiaun
masAsugnoves 76 dszma asunudl 1992 Lovell viinisiadszd@nimniunis
autivaumanssgio lunguilszmaeiFouTasmwizdsemalaniu Tuil 1995 Golony et al
mmstasusumsauiiuaudugaamnssuvesngy G7 laol§35n1s DEA saudanisi
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M3199 3.1 Damage Cargoes performance

40

No. Company ncme No. of Shipment No. of goods cargoes No. of damaged Efficicncy ratc
i TKK 125 118 7 6%
2 FG Logistics 129 126 3 2%
3 Pioncer 224 219 5 2%
4 NEC Logistics 60 58 2 3%
5 Rhenus 75 66 9 12%
6 Geodis 150 138 12 8%
7 CTI 40 39 1 3%
8 Schenker 13 6 7 54%
9 Hceeney 22 9 13 59%
10 Speedmark 195 189 6 3%
11 NNR 180 174 6 3%
12 Pathum Transport 45 40 5 11%
13 Scagull 29 28 1 3%
14 MON Transport 39 37 2 5%

= . .
M1919N 3.2 On time delivery performance

No. Company name No. of shipment No. of ontime No. of delayed Efficicncy rate
1 TKK 125 106 19 85%
2 FG Logistics 129 119 10 92%
3 Pioneer 224 213 11 95%
4 NEC Logistics 60 52 8 87%
5 Rhenus 75 66 9 88%
6 Geodis 150 138 12 92%
7 CTI 40 36 4 90%
8 Schenker 13 11 2 85%
9 Heency 22 18 4 82%
10 Speedmark 195 184 11 94%
11 NNR 180 162 18 90%
12 Pathum Transport 45 40 5 89%
13 Scagull 29 26 3 90%
14 MON Transport 39 35 4 90%
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No. Company name No. of requircments No. of acheivement No. of unacheivement Efficiency rate

1 TKK 55 52 3 95%

2 FG Logistics 43 41 2 95%

3 Pioncer 68 65 3 96%

T\ 4 NEC Logistics 42 40 2 95%

S Rhenus 29 26 3 90%

6 Geodis 55 52 3 95%

7 CTi 20 18 2 90%

8 Schenker 20 16 4 80%

9 Heeney 25 20 5 80%

10 Speedmark 60 56 4 93%

11 NNR 58 52 6 90%

12 Pathum Transport 16 14 2 88%

13 Scagull 40 38 2 95%

14 MON Transport 20 18 2 90%

-
B #1319 3.4 Urgent Support performance
~

No. Company namce No. of requircment No. of achcivement No. of unachcivement Efficiency rate

1 TKK 40 39 1 98%

2 FG Logistics 45 43 2 96%

3 Pioncer 55 54 1 98%

4 NEC Logistics 42 40 2 95%

5 Rhenus 45 36 9 80%

6 Geodis 65 64 I 98%

7 CTi 30 27 3 90%

8 Schenker 40 32 8 80%

9 Heeney 32 24 8 75%

~ 10 Speedmark 48 45 3 94%

11 NNR 48 43 5 90%

12 Pathum Transport 20 18 2 90%

13 Scagull 44 40 4 91%

14 MON Transpotc 32 28 4 88%

Yy
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'
A19519N 3.5 Completed document performance
No. of completed No. of uncompleted
No. Company name No. of shipments Efficiency rate
docs. docs.
1 TKK 125 110 15 88%
2 FG Logistics 129 120 9 93%
3 Pionecr 224 213 11 95%
4 NEC Logistics 60 54 6 90%
5 Rhenus 75 64 11 85%
6 Geodis 150 141 9 94%
7 CT! 40 37 3 93%
8 Schenker 13 11 2 85%
9 Heceney 22 18 4 82%
10 Specdmark 195 184 11 94%
1 NNR 180 170 10 94%
12 Pathum Transport 45 41 4 91%
13 Scagull 29 26 3 90%
14 MON Transport 39 35 4 90%
A oy o A Y g a a o3& v 9/
diorheyanamsaniivauvesd Musminedm Tadadnd Nanuaunlddaya
¥
Input 1182 Output factors 9% |AvBYAAIAB 1117
d' 9 a o A
19191 3.6 VIYANTAITIBALIBIAVD Input — Output YBIHANITANUUIU
Imput factors Output factors
Transportation Damage Ontime Urgent casc Completed
NO The forwarder mane Liability cost Fast action
cost cargoes delivery support document
i TKK 500,000 120,000 0.06 0385 0.95 0.98 0.88
2 FG Logistics 475,000 110,000 0.02 0.92 0.95 0.96 093
3 Pioneer 420,000 95,000 0.02 0.95 0.96 0.98 0.95
4 NEC Logistics 425,000 98,000 0.03 0.90 0.95 0.95 0.90
5 Rhenus 510,000 88,000 0.12 0.88 0.90 0.80 0.85
6 Geodis 620,000 150,000 0.08 0.92 0.96 0.99 0.94
7 CTI 580,000 100,000 0.02 0.90 0.90 0.90 0.93
8 Schenker 400,000 180,000 0.50 0.85 0.80 0.80 0387
9 Hecney 436.000 110,000 0.60 0.82 0.80 0.75 0.80
10 | Speedmark 490,000 90,000 0.03 0.94 0.93 0.94 0.94
1l [ NNR 510,000 95,000 0.03 0.90 0.90 0.90 0.94
12 Pathumtransport 480,000 100,000 0.11 0.90 088 0.90 091t
13 | Scagul 550,000 85,000 0.03 0.90 0.95 0.91 0.90
14 Mon Transport 648,000 200,000 0.05 0.92 0.90 0.88 0.90
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Max: L= 0y wy
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(3.1

J;I,af’l"l‘llﬂxi unit i YU output j

YAAIVDY unit I UY input j

L
1t ¥

A019U1INU83]938 output j

A %‘ o ° . .
A0 WUHUINUBI998 input j

HAMLUANNINNANAR AT VB INATANIT AT 12 YD DEA 1@y Solver

¥
program 1 Microsoft Excel fﬂzﬂﬁgﬂuﬂﬂ”&?ﬂiﬂﬂﬁﬂﬂﬂqﬂﬁ

M19199 3.7 Solver program in Microsoft Excel

INPUT WEIGHT WEIGHT DEA

XK

Forwarder name mﬂg Fast action | Urgent case suppart | Completed decment cos| Liabltycost | Damaged cargoes| OUTPUT | INPUT [DIFFERENCE] EHf.

o
o

FG logistics

Pioneer

NEC Logistics

Rhenus

Geodis

1l

Schenker

Hewey

Speendmark

NNR

Pathum transport

Seagull

Mon Transport

ol|lo|lo|lojo|o|o|lo|lo|o|olele|o
olo|lo|lo|lo|o|o|lo|oclo|o]o|oe
olo|lo|lo|o|o|lolo|lolo|o]|lae]|le

WEIGHT

UNT 4
ouTPUT 0
INPUT 0

Run DEA
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4.3 ms‘l%'iumamamﬁﬂﬁmw% DEA (Data Envelopment Analysis) mﬁm]ﬁmswﬁamz

Usgiivaendl#u3n1smadiv Logistics

INAUMIANAAIAAS Y99 DEA

Max: L= 0wy
Subject to: 2?21 Ooywj —
ol

e

Siy=1

2=l =1

Taoh
0 UMY YAAIVBA unit i VU output |
I UMY YaAIVBA unit i YU input j

1 1 %‘ Q L .
w o unu AU MU Y8998 output j

(SR 3 LY Y .
v unu A998 908 input j

Ikjry =0

4.1

A o v . Y a ] o oo Al Y
1I9UIA1 input factors 11AY output factors ﬂﬂﬂ?ﬁﬂﬂi msqaudaz Ui laainnis

Pudeyaramsdfiidaunazninms l$uuuaevow szannsounuswinyluaunisves

1 Y o Q 1 Ay o @ v | g
uAnzIMU3 MsamdIed1aisnshasae 1l

M13197 4.1 YoYa Input - Output

Input factors Qutput factors
NO. The forwarder Transportation Liability Damage Ontime Fast action Urgent case Completed
mane cost cost cargoes delivery support document
| TKK 500,000 120,000 0.06 0.85 0.95 0.98 0.88
2 FG Logistics 475,000 110,000 0.02 0.92 0.95 0.96 0.93
3 Pioneer 420,000 95.000 0.02 0.95 0.96 0.98 0.95
4 NEC Logistics 425.000 98,000 0.03 0.90 0.95 0.95 0.90
5 Rhenus 510,000 88,000 0.12 0.88 0.90 0.80 0.85
6 Geodis 620,000 150,000 0.08 0.92 0.96 0.99 0.94
7 CTl 580,000 100,000 0.02 0.90 0.90 0.90 0.93
8 Schenker 400.000 180.000 0.50 0.85 0.80 0.80 0.87
9 Hecney 436.000 110,000 0.60 0.82 0.80 0.75 0.80
10 Speedmark 490,000 90,000 0.03 0.94 0.93 0.94 0.94
11 NNR 510,000 95,000 0.03 0.90 0.90 0.90 0.94
12 Pathumtransport 480,000 100,000 0.11 0.90 0.88 0.90 0.91
13 Seagul 550,000 85.000 0.03 0.90 0.95 0.91 0.90
14 Mon Transport 648,000 200,000 0.05 0.92 0.90 0.88 0.90
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AUIUATDIVIHN TKK Logistics
NNYAS
Max: (On time delivery)W 1+( Fast action W2+ Urgent case support) W3+{(Completed docs) W4
Subject to: (On time) W1 + (Fast Act) W2 + (Urgent) W3 + (Completed docs) W4 —
(Transport cost)V1 — (Liability cost) V2 — (Damaged) V3 <o
(Transport cost) V1 — (Liability cost)V2 — (Damaged)V3 = 1
Taof w1, W2, W3, w4, v1,v2, v3, <o
dionmusidnlsudaz Tosoveanstn TKK Logistics uazvaeL3¥ndug adlle:
10
1) TKK Logistics
Max: 0.85WI1+095W2+098 W3 +0.88 W4
Subject to: 0.85 W1 +0.95 W2 +0.98 W3 + 0.88 W4 — 500,000 V1 - 120,000 V2 -0.06 V3 <o
0.92 W1 +095W2+096W3+ 093 W4 —475,000 V1 — 110,000 V2 -0.02 V3 <0
0.95 W1 +0.96 W2 +0.98 W3 +0.95 W4 — 420,000 V1 — 95,000 V2-0.02 V3 <0
0.90 W1 +0.95 W2+ 0.95 W3 + 0.90 W4 — 425,000 V1 — 98,000 V2-0.03 V3 <0
0.88 W1+ 0.90 W2 + 0.80 W3 + 0.85 W4 — 510,000 V1 — 88,000 V2-0.12V3 <0
0.92 W1 +0.96 W2 + 0.99 W3 + 0.94 W4 — 620,000 V1 — 150,000 V2 - 0.08 V3 <0
0.90 W1 +0.90 W2 + 0.90 W3 + 0.93 W4 — 580,000 V1 — 100,000 V2-0.02 V3 <0
0.85 W1+ 0.80 W2 + 0.80 W3 + 0.87 W4 — 400,000 V1 — 180,000 V2 -0.50 V3 <0
0.82 W1 +0.80 W2+ 0.75 W3 + 0.80 W4 — 436,000 V1 = 110,000 V2 -0.60 V3 <0
0.94 W1 +0.93 W2+ 0.94 W3 + 0.94 W4 — 490,000 V1 - 90,000 V2 -0.03 V3 <0
0.90 W1 +0.90 W2 + 0.90 W3 + 0.94 W4 — 510,000 V1 — 95,000 V2 -0.03 V3 <0
0.90 W1 +0.88 W2 + 0.90 W3 + 0.91 W4 — 480,000 V1 — 100,000 V2-0.11 V3 <0
0.90 W1 +0.95 W2+ 0.91 W3 +0.90 W4 — 550,000 V1 — 85,000 V2-0.03 V3 < 0
0.92 W1 +0.90 W2 + 0.88 W3 + 0.90 W4 — 648,000 V1 — 200,000 V2-0.05 V3 < 0
500,000 V1 - 120,000 V2-0.06 V3 =1
W1, W2, W3, W4, V1, v2,v3, <0

o ° any A v o Qo A cs' A
NIMIANUIUITIAGINUADUIHNDU NIVDD
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Max:

Subject to:

Max:

Subject to:
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2) FG Logistics
0.92W +095W,+096 W, +093 W,
0.92 W, +095W,+096 W, +0.93 W,-475,000 V, - 110,000 V,-0.02 V, <o
0.95W,+096 W,+0.98 W, +0.95W,—-420,000 V, - 95,000 V,-0.02 V, <o
0.90 W, + 095 W,+095W,+0.90 W, -425,000 V, - 98,000 V,- 0.03 V, <o
0.88W, +0.90 W,+0.80 W, + 0.85 W, - 510,000 V, - 88,000 V,-0.12 V3 <o
0.92W,+0.96 W,+ 099 W, +0.94 W, - 620,000 V, - 150,000 V, - 0.08 V, <o
0.90 W, +0.90 W,+ 0.90 W, + 0.93 W, — 580,000 V, — 100,000 V, -0.02 V, <o
0.85W,+0.80 W,+ 0.80 W, + 0.87 W, —400,000 V, - 180,000 V, -0.50 V, <o
0.82W,+0.80W,+0.75 W, + 0.80 W, -436,000 V, - 110,000 V, -0.60 V, <o
0.94 W, +093W,+ 094 W, +0.94 W, -490,000 V, - 90,000 V,-0.03 V, <o
0.90 W, +0.90 W,+0.90 W, + 0.94 W, - 510,000 V, — 95,000 V, -0.03 V, <0
0.90 W, +0.88 W,+0.90 W, + 0.91 W, —-480,000 V, - 100,000 V, -0.11 V, <o
0.90 W, +0.95 W,+0.91 W, +0.90 W, — 550,000 V, - 85,000 V, - 0.03 V, <o
0.92W, +0.90 W,+ 0.88 W, + 0.90 W, - 648,000 V, — 200,000 V, -0.05 V, <o
0.85W,+095W,+098 W, +0.88 W,—500,000 V, - 120,000 V,-0.06 V, <o
475,000 V, + 110,000 V,+0.02V, =1
W, W, W, W,V,V, Vv, <0
3) Pioneer Logistics
0.95W,+096 W,+ 098 W, +095W,
0.95W,+096 W,+0.98 W, +0.95W,-420,000 V, - 95,000 V,-0.02V, <o
090 W, +0.95W,+0.95W,+ 090 W, -425,000V, —-98,000V,-0.03V, <o
0.88 W, +0.90 W,+ 0.80 W, + 0.85 W, - 510,000 V, - 88,000 V,-0.12V, <o
092 W, +096 W,+0.99 W, +0.94 W, -620,000 V, - 150,000 V, - 0.08 V, <o
0.90 W, +0.90 W,+0.90 W, + 0.93 W, - 580,000 V, - 100,000 V, -0.02 V3 <o
0.85W,+0.80 W,+ 0.80 W, + 0.87 W, — 400,000 V, — 180,000 V, -0.50 V, <o
0.82 W, +0.80W,+0.75W,+0.80 W, -436,000 V, - 110,000 V, -0.60 V, <o
0.94 W, +0.93 W,+0.94 W, + 094 W, - 490,000 V, — 90,000 V, -0.03 V, <o
0.90 W, +0.90 W,+ 0.90 W, + 0.94 W, - 510,000 V, — 95,000 V, -0.03 V, <o
0.90 W, +0.88 W,+0.90 W, +0.91 W,—-480,000 V, - 100,000 V,-0.11 V, <o




V

!

M

53

0.90 W, +0.95 W,+0.91 W, +0.90 W, - 550,000 V, - 85,000 V, - 0.03 V, <0

092 W, +0.90W,+ 088 W, +0.90 W, - 648,000 V, — 200,000 V,-0.05 V, <o

0.85 W, +0.95 W,+ 0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, < 0

0.92 W, +0.95 W,+0.96 W, + 0.93 W, — 475,000 V, - 110,000 V, -0.02 V, <0

420,000 V, + 95,000 V,+ 0.02 V,

Wl’ WZ’ W}, W4’ VI’ VZ, V}’
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TumsdAaniasedl 18¥1n131529nd 197151050 Microsoft Excel e uilu Tu5uns solver

dmsunsilsznananFoufisnilsz@ninmluns Wus nislutdeledodana 9 Tag

¥
msa§19m1319uT151n5% Microsoft Excel @13 UR 1413113019811 Logistics 114 14 5101103

¥ [
fadonsaiu Input Factors 1182 Output Factors AN#13 NN 4.2

v ¥
3199 4.2 YoyaTodo Output 1Az Input YBIF IHUTNITA94 14 310

Forwarder name OUTPUT INPUT

On time delivery Fast action Urgent case Completed Transportation Liability cost Damaged cargoes

support document cost

TKK 0.85 0.95 098 0.88 500000 120000 0.06
FG Logistics 0.92 0.95 0.96 093 475000 110000 0.02
Pioneer 0.95 0.96 0.98 0.95 420000 95000 0.02
Nec Logistics 0.90 0.95 0.95 0.90 425000 98000 0.03
Rhenus 0.88 0.90 0.80 0.85 510000 88000 0.12
Geodis 092 0.96 0.99 0.94 620000 150000 0.08
CTl 0.90 0.90 0.90 0.93 580000 100000 0.02
Schenker 0.85 0.80 0.80 0.87 400000 180000 0.50
Hecney 082 0.80 0.75 0.80 436000 116000 0.60
Speedmark 0.94 093 0.94 0.94 490000 90000 0.03
NNR 0.90 0.90 0.90 0.94 510000 95000 0.03
Pathum transport 0.90 0388 0.90 091 480000 100000 011
Scagull 0.90 0.95 0.91 0.90 550000 85000 0.03
Mon Transport 0.92 0.90 0.88 0.90 648000 200000 0.05

¥ ¥ . ' 1 % o
vintutdeyaladons Out put 1Az input W1HINITAIUINMIAIG UMD

3 T
(Weight) vaauaazJadovedd IFU3 015999 14 510A90151971 4.3
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Forwarder name OUTPUT INPUT WEIGHT WEIGHT
On time Fast action Urgenl case Completed Transportation Luability cost Damaged OUTPUT INPUT
delivery support duocument cost cargocs

TKK 0.85 0.95 0.98 0.88 500000 120000 0.06 0.57992 0.77160
FG Logistics 0.92 0.95 0.96 093 475000 110000 0.02 0.62768 0.73302
Pioncer 0.95 0.96 0.98 0.95 420000 95000 0.02 0.64814 0.64814
NEC Logistics 0.90 0.95 095 0.90 425000 98000 0.08 0.61403 0.65586
Rhonus 0.88 0.90 0.80 0.85 510000 88000 0.12 0.60039 0.78703
Geodis 0.92 0.96 0.99 054 620000 150000 0.08 0.62768 0.95679
CTI 0.90 0.90 0.90 0.93 580000 100000 0.02 0.61403 0.89506
Schenker 0.85 0.80 0.80 087 400000 180000 0.50 0.57992 0.61728
Heency 082 0.80 0.75 0.80 436000 110000 0.60 0.55945 0.67284
Specdmark 0.94 093 0.94 0.94 490000 90000 0.08 0.64132 0.75617
NNR 0.90 0.90 0.90 0.94 510000 95000 0.03 0.61403 0.78703
Pathum Transport 0.90 0.88 0.90 0.91 480000 100000 011 0.61403 0.74074
Scagull 0.90 0.95 0.91 0.90 550000 85000 0.03 0.61403 0.84876
Mon Transport 0.92 0.90 0.88 0.90 648000 200000 0.05 0.62768 1

o o a A 9 9 a 2‘; EY o ' !
Tl'lﬂ'liﬂ]UJUﬂSZﬁTI‘ﬁﬂ1W“Ui’NFﬂﬂ1IS N1TANI147 1ﬂﬂ1ﬂﬂﬂuﬁﬂﬂﬂﬂ!!ﬁ8ﬂ1ﬂ3\1

LY

¥ 4 o = '
iminfldamdmsunanislszniunalasls Tasunsy Microsoft Excel iaaa 13 1uasnai 4.4

M319 4.4 wansilszliuilsz@ninmmsIius nsvesdiusnisa dreTilsunsy Microsoft

Excel

Forwarder name OCutput Input Weight Difference DEA

On ime Fasl Urgent Completad Transportauon Liability Damaged Ouiput Input EX
Delivery Action Case Document Cost Cosl Cargoes
Suppornt

TKK 0.85 0.95 098 0.88 500000 120000 0.06 0.579 0.771 -0.191683 0.840
FG Logistics 092 0.95 0.96 093 475000 110000 0.02 0.627 0.733 -0.105344 0.875
Pionecr 0.95 0.96 0.98 095 420000 95000 0.02 0.648 0.648 -0.000000 1.000
NEC Logistics 0.90 0.95 0.95 0.90 425000 98000 0.03 0.614 0.655 -0.041829 0977
Rhenus 0.88 0.90 0.80 0.85 510000 88000 012 0.600 0.787 -0.186647 0.956
Goodis 0.92 0.96 0.99 0.94 620000 150000 0.08 0.627 0.956 -0.329110 0.684
cTl 0.90 0.90 0.90 0.93 580000 100000 0.02 0.614 0.895 -0.281027 0.886
Schenker 0.85 0.80 0.80 0.87 400000 180000 0.50 0.579 0.617 -0.037362 0.961
Heency 0.82 0.80 0.75 0.80 436000 110000 0.60 0.559 0.672 -0.113385 0.831
Speedmark 0.94 093 0.94 0.94 490000 90000 0.03 0.64] 0.756 -0.114847 1.000
NNR 0.90 0.90 0.90 0.94 510000 95000 0.03 0.614 0.787 -0.173002 0.950
Pathum Transport 0.90 0.88 0.90 091 480000 100000 0.11 0.614 0.740 -0.126706 0.895
Scagull 0.90 0.95 0.91 0.90 550000 85000 0.03 0.614 0.848 -0.234730 1.000
Mon Transport 092 0.90 0.88 0.90 648000 200000 0.05 0.627 1 -0.372320 0.627
Weight 0.682261 0 0 0 0.00 0 0
Unit 14
Output 0.62768
Inpul 1
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Forwarder name Output Factors Input Factors Weight Weigh Difference DEA
On time Fast Urgent Completed | Transportation Liability Damaged output 1 input Efficiency
Delivery action case document cost cost cargocs
suppon
Pioncer 0.95 0.96 098 0,95 420000 95000 0.02 0.648 0.648 0 1
Logistics
Specdmark 0.94 0.93 0.94 0.94 490000 90000 0.03 0.641 0.756 -0.114847 1
Scagull 0.90 0.95 091 0.0 550000 85000 0.03 0.614 0.848 -0.234730 |
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1. TKK Logistics

Max: 0.85 W, +0.95 W, +0.98 W, +0.88 W,

Subject to: 0.85 W +0.95 W +0.98 W +0.88 W, - 500,000 V ~120,000 V,-0.06 V, <o
0.92 W +0.95 W,+0.96 W +0.93 W, - 475,000 V ~110,000 V,-0.02 V, <0
0.95 W,+0.96 W,+0.98 W +0.95 W, — 420,000 V, - 95,000 V, - 0.02 V, <o
0.90 W, +0.95 W, + 0.95 W, + 0.90 W, - 425,000 V, — 98,000 V, - 0.03 V, <0
0.88 W, +0.90 W, + 0.80 W, +0.85W, - 510,000 V, - 88,000 V,-0.12V, <o
0.92 W, +0.96 W, +0.99 W, + 0.94 W, - 620,000 V, - 150,000 V, - 0.08 V, < 0
0.90 W, +0.90 W, + 0.90 W, + 0.93 W, - 580,000 V, — 100,000 V, -0.02 V, <o
0.85 W, + 0.80 W, + 0.80 W, + 0.87 W, — 400,000 V, — 180,000 V, -0.50 V, <0
0.82W,+0.80 W, +0.75W,+0.80 W, —436,000 V, - 110,000 V, -0.60 V, <o
0.94 W, + 093 W,+094 W, +0.94 W, -490,000 V, -90,000 V,-0.03 V, <o
0.90 W,+0.90 W, + 0.90 W, + 0.94 W, — 510,000 V, - 95,000 V, -0.03 V, <o
0.90 W, + 0.88 W+ 0.90 W, + 0.91 W, — 480,000 V,— 100,000 V,-0.11 V, <o
0.90 W, + 095 W, +0.91 W, +0.90 W, - 550,000 V, — 85,000 V, - 0.03 V, <o
0.92 W, +0.90 W, + 0.88 W, + 0.90 W, — 648,000 V, — 200,000 V, -0.05 V, <0

500,000 V, + 120,000 V,+ 0.06 V, =1

W, W, W, W, V.V, Vv, <0
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2. FG Logistics

Max: 0.92 W, + 0.95 W,+ 0.96 W, + 0.93 W,

Subject to: 0.92 W, + 0.95 W, + 0.96 W, + 0.93 W, - 475,000 V, — 110,000 V,-0.02 V, <0
0.95 W, +0.96 W,+ 0.98 W, + 0.95 W, — 420,000 V, - 95,000 V, - 0.02 V, <0
0.90 W, + 0.95 W,+0.95 W, + 0.90 W, 425,000 V, - 98,000 V,- 0.03 v, <0
0.88 W, + 0.90 W,+ 0.80 W, + 0.85 W, — 510,000 V, — 88,000 V, - 0.12 V3 <0
0.92 W, +0.96 W,+0.99 W, + 094 W, — 620,000 V, - 150,000 V, - 0.08 V, <0
0.90 W, + 0.90 W,+0.90 W, + 0.93 W, - 580,000 V, — 100,000 V, -0.02 V, <0
0.85 W, +0.80 W,+ 0.80 W, + 0.87 W, — 400,000 V, -~ 180,000 V, -0.50 V, <0
0.82 W, + 0.80 W,+0.75 W, + 0.80 W, — 436,000 V, - 110,000 V, -0.60 V, <0
0.94 W, +0.93 W,+ 094 W, +0.94 W, 490,000 V, — 90,000 V, -0.03 V, <0
0.90 W, + 0.90 W,+ 0.90 W, + 0.94 W, — 510,000 V, - 95,000 V,-0.03 V, < 0
0.90 W, + 0.88 W,+ 0.90 W, + 0.91 W, —480,000 V, - 100,000 V,-0.11 v, <0
0.90 W, +0.95 W,+0.91 W, +0.90 W, — 550,000 V, — 85,000 V,- 0.03 v, <0
0.92 W, +0.90 W,+ 0.88 W, + 0.90 W, — 648,000 V, - 200,000 V, -0.05 V, <0

0.85 W, +0.95 W,+0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, < 0

475,000 V, + 110,000 V, + 0.02 V, =1
W, W, W, W,V,V,V, <0

63




3. Pioneer Logistics
Max: 0.95 W, + 096 W,+ 098 W, +095W,
Subject to: 0.95 W, +0.96 W,+ 0.98 W, + 0.95 W, - 420,000 V, - 95,000 V, - 0.02 V, <o

Vi

Y,

Rl

0.90 W, + 0.95 W,+ 0.95 W, + 0.90 W, — 425,000 V, - 98,000 V, - 0.03 V, <0
0.88 W, +0.90 W,+ 0.80 W, + 0.85 W, — 510,000 V, - 88,000 V, - 0.12 V, <0
0.92 W, +0.96 W,+ 0.99 W, + 0.94 W, — 620,000 V, — 150,000 V, - 0.08 V, <0
0.90 W, +0.90 W,+ 0.90 W, + 0.93 W, - 580,000 V, — 100,000 V, -0.02 V3 < 0
0.85 W, + 0.80 W,+0.80 W, + 0.87 W, — 400,000 V, — 180,000 V, -0.50 V, <0
0.82 W, +0.80 W, + 0.75 W, + 0.80 W, — 436,000 V, — 110,000 V, -0.60 V, <0
0.94 W, +0.93 W,+ 0.94 W, + 0.94 W, — 490,000 V, - 90,000 V, -0.03 V, < 0
0.90 W, +0.90 W,+ 0.90 W, +0.94 W, — 510,000 V, — 95,000 V, -0.03 V, < 0
0.90 W, + 0.88 W,+ 0.90 W, + 0.91 W, — 480,000 V, — 100,000 V, -0.11 V, <0
0.90 W, +0.95 W,+ 0.91 W, + 0.90 W, — 550,000 V, - 85,000 V, - 0.03 V, <0
0.92 W, +0.90 W,+ 0.88 W, +0.90 W, — 648,000 V, — 200,000 V, -0.05 V, <0
0.85 W, +0.95 W, + 0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, <0

0.92 W, +0.95 W,+0.96 W, +0.93 W, — 475,000 V, - 110,000 V, -0.02 V, <0

420,000 V, + 95,000 V,+0.02V, =1
W, W, W, W, V.V, Vv, <0




4. NEC Logistics

Max: 0.90 W, +0.95 W,+ 095 W, + 090 W,

Subject to: 0.90 W, + 0.95 W, +0.95 W, +0.90 W, - 425,000 V, - 98,000 V, - 0.03 V, <o
0.88 W, +0.90 W,+ 0.80 W, +0.85 W, -510,000 V, - 88,000 V,- 0.12 V, <o
0.92W,+0.96 W,+0.99 W, + 094 W, -620,000 V, - 150,000 V,-0.08 V, <o
0.90 W, +0.90 W,+ 0.90 W, + 0.93 W, - 580,000 V, — 100,000 V, -0.02 V3 < 0
0.85W,+0.80 W,+ 0.80 W, + 0.87 W, - 400,000 V, - 180,000 V, -0.50 V, <o
0.82 W, +0.80 W,+ 0.75 W, + 0.80 W, - 436,000 V, — 110,000 V,-0.60 V, <o
0.94 W, +0.93 W,+0.94 W, + 094 W,-490,000 V, - 90,000 V, -0.03 V, <o
0.90 W, +0.90 W,+ 0.90 W, + 0.94 W, - 510,000 V, - 95,000 V,-0.03 V, <o
0.90 W, +0.88 W,+ 0.90 W, + 0.91 W, —480,000 V, — 100,000 V, -0.11 V, <o
0.90 W, +0.95 W,+ 091 W, +0.90 W, ~ 550,000 V, — 85,000 V, - 0.03 V, <0
0.92W, +0.90 W,+ 0.88 W, +0.90 W, - 648,000 V, — 200,000 V, -0.05 V, <o
0.85 W, +0.95W,+ 098 W, + 0.88 W, - 500,000 V, — 120,000 V, -0.06 V, <o
0.92W,+095W,+0.96 W, +0.93 W, -475,000 V, - 110,000 V,-0.02 V, <o

0.95 W, +0.96 W,+ 0.98 W, +0.95 W, 420,000 V, = 95,000 V, - 0.02 V, < 0

425,000 V, + 98,000 V,+0.03V, =1
W, W, W, W,V,V,V, <0
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5. Rhenus Logistics
Max: 0.88 W, +0.90 W,+ 0.80 W, + 0.85 W,
Subject to: 0.88 W, + 0.90 W, + 0.80 W, + 0.85 W, - 510,000 V, — 88,000 V, - 0.12 V, <o

bl

v

0.92 W, +0.96 W,+0.99 W, +0.94 W, - 620,000 V, — 150,000 V, - 0.08 V, <0
0.90 W, +0.90 W,+0.90 W, +0.93 W, — 580,000 V, — 100,000 V, -0.02 V3 <0
0.85 W, +0.80 W, + 0.80 W, + 0.87 W, — 400,000 V, — 180,000 V, -0.50 V, <0
0.82 W, +0.80 W,+0.75 W, + 0.80 W, — 436,000 V, — 110,000 V, -0.60 V, <0
0.94 W, +0.93 W,+0.94 W, + 0.94 W, — 490,000 V, — 90,000 V, -0.03 V, <0
0.90 W, +0.90 W, +0.90 W, + 0.94 W, — 510,000 V, — 95,000 V, -0.03 V, <0
0.90 W, + 0.88 W,+0.90 W, + 0.91 W, — 480,000 V, — 100,000 V,-0.11 V, <0
0.90 W, + 0.95 W,+ 0.91 W, +0.90 W, - 550,000 V, — 85,000 V, - 0.03 V, <0
0.92 W, +0.90 W,+ 0.88 W, + 0.90 W, — 648,000 V, — 200,000 V, -0.05 V, <0
0.85 W, +0.95 W, + 0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, <0
0.92 W, +0.95 W,+0.96 W, +0.93 W, — 475,000 V, — 110,000 V, -0.02 V, <0
0.95 W, +0.96 W,+ 0.98 W, +0.95 W, — 420,000 V, — 95,000 V, - 0.02 V, <0

0.90 W, +0.95 W, + 0.95 W, +0.90 W, —425,000 V, = 98,000 V, - 0.03 V, <0

510,000 V, + 88,000 V, + 0.12V, =1
W, W, W, ,W,,V,,V,, V,, <0
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6. Geodis

Max: 0.92 W, +0.96 W,+0.99 W, +0.94 W,

Subject to: 0.92 W, +0.96 W,+ 099 W, +0.94 W, - 620,000 V, - 150,000 V, - 0.08 V, <o
0.90 W, +0.90 W,+ 090 W, +0.93 W, - 580,000 V, — 100,000 V, -0.02 V, <o
0.85W, +0.80 W,+0.80 W, + 0.87 W, -400,000 V, — 180,000 V,-0.50 V, <o
0.82W, + 080 W,+0.75W, + 0.80 W, 436,000 V, - 110,000 V, -0.60 V, <o
0.94 W, +0.93 W,+ 094 W, +0.94 W, 490,000 V, - 90,000 V, -0.03 V, <o
0.90 W, +0.90 W,+ 0.90 W, + 0.94 W, - 510,000 V, - 95,000 V,-0.03 V, <o
0.90 W +0.88 W,+0.90 W, +0.91 W, 480,000 V, - 100,000 V, -0.11 V, <o
0.90 W, +0.95 W,+ 091 W, + 0.90 W, - 550,000 V, — 85,000 V, - 0.03 V, <o
0.92W, +0.90W,+0.88 W, +0.90 W, — 648,000 V, - 200,000 V, -0.05 V, <o
0.85W,+095W,+098 W, +0.88 W, — 500,000 V, — 120,000 V, -0.06 V, <o
0.92W,+095W,+096 W, +0.93 W,-475,000 V, - 110,000 V, -0.02 V, <o
0.95W,+ 096 W,+098 W, +0.95 W,—420,000 V, - 95,000 V, - 0.02 V, <o
0.90 W, +0.95W,+ 095 W, +0.90 W, —425,000 V, - 98,000 V, - 0.03 V, <o

0.88 W, +0.90 W, + 0.80 W, + 0.85 W, — 510,000 V, - 88,000 V, - 0.12 V, <0

620,000 V, + 150,000 V, + 0.08 V, =1
W, W, W, W, V.V, VvV, <0
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7. CTI

Max: 0.90 W, +0.90 W, + 0.90 W, + 0.93 W,

Subject to: 0.90 W, + 0.90 W, + 0.90 W, + 0.93 W, — 580,000 V, — 100,000 V, -0.02 V3 <0
0.85 W +0.80 W,+ 0.80 W, + 0.87 W, — 400,000 V, - 180,000 V, -0.50 V, <0
0.82 W, +0.80 W,+0.75 W, + 0.80 W, — 436,000 V, - 110,000 V, -0.60 V, < 0
0.94 W, +0.93 W,+ 0.94 W, + 0.94 W, — 490,000 V, — 90,000 V, -0.03 V, < 0
0.90 W, +0.90 W,+ 0.90 W, + 0.94 W, - 510,000 V, — 95,000 V, -0.03 V, < 0
0.90 W, +0.88 W,+ 0.90 W, + 0.91 W, — 480,000 V, — 100,000 V, -0.11 V, <0
0.90 W, +0.95 W, + 0.91 W, +0.90 W, — 550,000 V, - 85,000 V, - 0.03 V, <0
0.92 W, +0.90 W,+ 0.88 W, + 0.90 W, — 648,000 V, — 200,000 V,-0.05 V, < 0
0.85 W, +0.95 W, + 0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, <0
0.92 W, +0.95 W,+0.96 W, + 0.93 W, — 475,000 V, - 110,000 V, -0.02 V, < 0
0.95W,+ 096 W,+ 0.98 W,+ 0.95 W, —420,000 V, - 95,000 V, - 0.02 V, <0
0.90 W, +0.95 W, + 0.95 W, +0.90 W, — 425,000 V, — 98,000 V, - 0.03 V, <0
0.88 W, +0.90 W, + 0.80 W, + 0.85 W, — 510,000 V, — 88,000 V, - 0.12 V, < 0

0.92 W, +0.96 W,+0.99 W, +0.94 W, — 620,000 V, - 150,000 V, - 0.08 V, <0

580,000 V + 100,000 V,+0.02V, =1
W, W,, W, W, V,,V,, V,, <0
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8. Schenker

Max: 0.85 W, + 0.80 W,+ 0.80 W, + 0.87 W,

Subject to: 0.85 W, + 0.80 W,+ 0.80 W, + 0.87 W, - 400,000 V, - 180,000 V,-0.50 V, <o
082W, +080W,+075W,+080W,-436,000V, -110,000V,-0.60 V, <o
0.94W, +093W,+094 W, +094 W, —-490,000 V, 90,000 V,-0.03 V, <o
0.90 W, +0.90 W,+0.90 W, + 0.94 W, - 510,000 V, - 95,000 V, -0.03 V, <o
090 W, +0.88 W,+0.90 W, +0.91 W, 480,000 V, - 100,000 V,-0.11 V, <o
0.90 W, +0.95W,+ 091 W, +0.90 W, - 550,000 V, — 85,000 V, - 0.03 V, <o
0.92W, +0.90W,+0.88 W, +0.90 W, -648,000 V, — 200,000 V,-0.05 V, <0
085W,+095W,+098 W, + 088 W, -500,000 V, - 120,000 V,-0.06 V, <o
0.92W,+095W,+096 W,+ 093 W, -475,000 V, - 110,000 V,-0.02 V, <o
0.95W,+0.96 W,+0.98 W, +0.95W,-420,000 V, 95,000 V,-0.02 V, <o
0.90 W, +095W,+0.95W, +0.90 W, -425,000 V, - 98,000 V,-0.03 V, <o
0.883 W, +090 W,+080W,+085W,-510,000V, —88,000V,-0.12V, <o
0.92W, +096 W,+0.99 W, +0.94 W, - 620,000 V, ~ 150,000 V, - 0.08 V, <o

0.90 W, +0.90 W, + 0.90 W, + 0.93 W, — 580,000 V, = 100,000 V, -0.02 V, < 0

400,000 V, + 180,000 V, + 0.50 V, =1

W, W, W, W, V.V, Vv, <0
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9. Hecny

Max: 0.82 W, + 0.80 W,+ 0.75 W, + 0.80 W,

Subject to: 0.82 W, +0.80 W,+ 0.75 W, + 0.80 W, - 436,000 V - 110,000 V, -0.60 V, <o

0.94 W, +0.93 W,+ 0.94 W, + 0.94 W, 490,000 V, - 90,000 V, -0.03 V, <0
0.90 W, +0.90 W,+ 0.90 W, + 0.94 W, - 510,000 V, — 95,000 V,-0.03 V, <0
0.90 W, + 0.88 W,+ 0.90 W, + 0.91 W, — 480,000 V, - 100,000 V, -0.11 V, <0
0.90 W, +0.95 W,+ 0.91 W, +0.90 W, — 550,000 V, — 85,000 V,- 0.03 V, <0
0.92 W, +0.90 W,+ 0.88 W, + 0.90 W, — 648,000 V, — 200,000 V, -0.05 V, <0
0.85 W, +0.95 W,+ 0.98 W, + 0.88 W, — 500,000 V, — 120,000 V,-0.06 V, <0
0.92 W, +0.95 W,+0.96 W, + 0.93 W, - 475,000 V, - 110,000 V, -0.02 V, <0
0.95W, +0.96 W, + 0.98 W, +0.95 W, — 420,000 V, - 95,000 V, - 0.02V, <0
0.90 W, +0.95 W,+ 0.95 W, + 0.90 W, — 425,000 V, - 98,000 V,- 0.03 V, <0
0.88 W, +0.90 W, + 0.80 W, + 0.85 W, — 510,000 V, - 88,000 V,- 0.12V, <0
0.92 W, +0.96 W,+0.99 W, +0.94 W, — 620,000 V, — 150,000 V, - 0.08 V, <0
0.90 W, + 0.90 W, + 0.90 W, + 0.93 W, — 580,000 V, — 100,000 V,-0.02 V, <0

0.85 W, +0.80 W,+ 0.80 W, + 0.87 W, —400,000 V, - 180,000 V,-0.50 V, <0

436,000 V, + 110,000 V,+ 0.60 V, =1

W, W, W, ,W,,V,,V,, V., <0
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10. Speedmark
Max: 0.94 W, + 093 W,+ 094 W, +094 W,
Subject to: 0.94 W, +0.93 W,+0.94 W, +0.94 W, - 490,000 V, - 90,000 V,-0.03 V, <o

!;)

0.90 W, +0.90 W,+0.90 W, + 0.94 W, — 510,000 V, -~ 95,000 V,-0.03 V, <0
0.90 W, +0.88 W,+0.90 W, +0.91 W, - 480,000 V, - 100,000 V, -0.11 V, <0
0.90 W, +0.95 W,+ 0.91 W, + 0.90 W, ~ 550,000 V, — 85,000 V, - 0.03 V, <0
0.92 W, +0.90 W,+ 0.88 W, + 0.90 W, - 648,000 V, — 200,000 V, -0.05 V, <0
0.85 W, +0.95 W, + 0.98 W, + 0.88 W, ~ 500,000 V, — 120,000 V, -0.06 V, <0
0.92 W, +0.95W,+ 096 W, + 0.93 W, - 475,000 V, - 110,000 V, -0.02 V, <0
0.95W, +0.96 W,+ 0.98 W, + 0.95 W, ~ 420,000 V, - 95,000 V, - 002V, <0
0.90 W, +0.95 W,+ 0.95 W, +0.90 W, - 425,000 V, - 98,000 V, - 0.03 V, <0
0.88 W, + 0.90 W, + 0.80 W, + 0.85 W, ~ 510,000 V, - 88,000 V, - 0.12V, <0
0.92 W, +0.96 W, + 0.99 W, + 0.94 W, - 620,000 V, — 150,000 V, - 0.08 V, <0
0.90 W, + 0.90 W, + 0.90 W, +0.93 W, — 580,000 V, — 100,000 V, -0.02V, <0
0.85 W, + 0.80 W, + 0.80 W, + 0.87 W, — 400,000 V, - 180,000 V, -0.50 V, <0

0.82W, +080W,+075W,+0.80 W,~436,000 V, - 110,000 V, -0.60 V, <o

490,000 V, + 90,000 V,+0.03 V, = |
W, W, W, W, V.V, Vv, <0




11. NNR

Max: 0.90 W, +0.90 W, + 0.90 W, + 0.94 W,

Subject to: 0.90 W, +0.90 W, +0.90 W, +0.94 W, — 510,000 V, - 95,000 V,-0.03 V, <0
0.90 W, +0.88 W,+0.90 W, +0.91 W, — 480,000 V, - 100,000 V,-0.11V, <0
0.90 W, +0.95 W,+ 0.91 W, +0.90 W, — 550,000 V, - 85,000 V, - 0.03 V, <0
0.92 W, +0.90 W, + 0.88 W, + 0.90 W, — 648,000 V, — 200,000 V, -0.05 V, <0
0.85 W, +0.95 W,+0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, <0
0.92 W, +0.95W,+0.96 W, +0.93 W, - 475,000 V, - 110,000 V, -0.02 V, <0
0.95W, +0.96 W,+0.98 W, +0.95 W, — 420,000 V, - 95,000 V,-0.02V, <0
0.90 W, + 0.95 W,+ 0.95 W, + 0.90 W, — 425,000 V, - 98,000 V, - 0.03 V, <0
0.88 W, +0.90 W, + 0.80 W, + 0.85 W, — 510,000 V, - 88,000 V, - 0.12V, <0
0.92 W, +0.96 W,+ 0.99 W, +0.94 W, — 620,000 V, — 150,000 V,-0.08 V, <0
0.90 W, +0.90 W,+ 0.90 W, + 0.93 W, — 580,000 V, - 100,000 V, -0.02 V, <0
0.85 W, +0.80 W,+ 0.80 W, + 0.87 W, — 400,000 V, - 180,000 V, -0.50 V, <0
0.82 W, +0.80 W,+ 0,75 W, + 0.80 W, — 436,000 V, - 110,000 V, -0.60 V, <0

0.94 W, +0.93 W,+0.94 W, +0.94 W, - 490,000 V, — 90,000 V,-0.03 V, <0

510,000 V, + 95,000 V, +0.03 V, = 1
W, W, W, W, V.V, Vv, <0
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12. Pathum transport
Max: 0.90 W, + 0.88 W,+ 0.90 W, + 091 W,
Subject to: 0.90 W + 0.88 W,+ 0.90 W, + 0.91 W, - 480,000 V, - 100,000 V,-0.11 V, <o

IA
[end

0.90 W, +0.95 W, + 0.91 W, +0.90 W, — 550,000 V, — 85,000 V, - 0.03 V,

I A
[end

0.92 W, +0.90 W,+ 0.88 W, + 0.90 W, — 648,000 V, — 200,000 V, -0.05 V,

IA
o o

0.85 W, + 0.95 W,+ 0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V,

IA

0.92 W, +0.95 W,+0.96 W, +0.93 W, — 475,000 V, — 110,000 V, -0.02 V,
0.95 W, +0.96 W,+ 0.98 W, + 0.95 W, — 420,000 V, - 95,000 V, - 0.02 V, <0
0.90 W, +0.95 W,+0.95 W, +0.90 W, — 425,000 V, 98,000 V, - 0.03 V, <0
0.88 W, + 0.90 W,+ 0.80 W, + 0.85 W, — 510,000 V, — 88,000 V, - 0.12 V, <0
0.92 W, +0.96 W,+0.99 W, + 0.94 W, — 620,000 V, — 150,000 V, - 0.08 V, <0
0.90 W, + 0.90 W,+ 0.90 W, + 0.93 W, — 580,000 V, — 100,000 V, -0.02 V, <0
0.85 W, +0.80 W,+ 0.80 W, + 0.87 W, —400,000 V, - 180,000 V,-0.50 V, <0
0.82 W, +0.80 W,+0.75 W, +0.80 W, — 436,000 V, — 110,000 V, -0.60 V, <0
0.94 W, +0.93 W,+0.94 W, + 0.94 W, — 490,000 V, - 90,000 V,-0.03 V, <0

0.90 W, +0.90 W, + 0.90 W, + 0.94 W, — 510,000 V, - 95,000 V,-0.03 V, <0

480,000 V, + 100,000 V, + 0.11 V, =1
W, W, W, W, V,V, V,<0
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13. Seagull

Max: 0.90 W, + 0.95 W, + 0.91 W, +0.90 W,
Subject to: 0.90 W, +0.95W,+0.91 W, +0.90 W, — 550,000 V, — 85,000 V, - 0.03 V, <0

0.92W,+0.90 W,+0.88 W, + 090 W, — 648,000 V, — 200,000 V,-0.05V, <0
0.85 W, +0.95 W,+0.98 W, + 0.88 W, — 500,000 V, — 120,000 V, -0.06 V, <0
0.92 W, +0.95 W,+ 0.96 W, + 0.93 W, — 475,000 V, - 110,000 V,-0.02 V, <0
0.95 W, +0.96 W,+0.98 W, +0.95 W, - 420,000 V, - 95,000 V,- 0.02 V, <0
0.90 W, +0.95 W, + 0.95 W, +0.90 W, — 425,000 V, - 98,000 V,- 0.03 V, <0
0.88 W, +0.90 W,+ 0.80 W + 0.85 W, — 510,000 V, — 88,000 V,- 0.12 V, <0
0.92 W, +0.96 W,+ 0.99 W, + 0.94 W, — 620,000 V, — 150,000 V, - 0.08 V, <0
0.90 W, +0.90 W, + 0.90 W, + 0.93 W, — 580,000 V, — 100,000 V,-0.02 V, <0
0.85 W, + 0.80 W,+ 0.80 W, + 0.87 W, — 400,000 V, — 180,000 V,-0.50 V, <0
0.82 W, +0.80 W, + 0.75 W, + 0.80 W, — 436,000 V, - 110,000 V, -0.60 V, <0
0.94 W, +0.93 W,+0.94 W, + 0.94 W, — 490,000 V, - 90,000 V, -0.03 V, <0
0.90 W, +0.90 W, + 0.90 W, + 0.94 W, — 510,000 V, - 95,000 V,-0.03 V, <0

0.90 W, +0.88 W,+ 0.90 W, + 0.91 W, - 480,000 V, - 100,000 V,-0.11 V, <0

550,000 V,+ 85,000 V, +0.03 V, =1
W, W, W, W,V,V, vV, <0
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14. Mon Transport

Max: 0.92 W, + 0.90 W,+ 0.88 W, + 0.90 W,

Subject to: 0.92 W, + 0.90 W, + 0.88 W, +0.90 W, - 648,000 V, — 200,000 V, -0.05 V, <0
0.85W +095W,+098 W, +0.88W,-500,000V, —120,000V,-0.06V, <o
0.92W, +095W,+0.96W,+093 W, -475000V, -110,000 V,-0.02 V, <o
095W,+096 W,+098 W,+095W,-420,000 V, - 95,000 V,-0.02 V, <o
0.90 W, +0.95W,+0.95W,+ 090 W, 425,000V, - 98,000 V,-0.03 V, <o
0.88 W, +0.90 W,+ 0.80 W, + 0.85 W, - 510,000 V, - 88,000 V,-0.12 V, <0
0.92W, +096W,+099 W, +0.94 W, 620,000 V, - 150,000 V,-0.08 V, <o
0.90 W, +0.90 W,+0.90 W, + 0.93 W, - 580,000 V, — 100,000 V,-0.02 V, <o
0.85W,+0.80 W,+0.80 W, + 0.87 W, - 400,000 V, - 180,000 V,-0.50 V, <o
0.82 W, +0.80 W,+0.75 W, + 0.80 W, — 436,000 V, — 110,000 V, -0.60 V, <o
0.94W, +093W,+0.94W,+0.94W,-490,000 V, - 90,000 V,-0.03 V, <o
0.90 W, +0.90 W,+ 090 W, +094 W, - 510,000 V, - 95,000 V,-0.03 V, <0
0.90 W, +0.88 W,+0.90 W, + 091 W, —480,000 V, — 100,000 V,-0.11 V, <o

0.90 W, +0.95 W, +0.91 W, +0.90 W, - 550,000 V, — 85,000 V, - 0.03 V, <0

648,000 V, + 200,000 V, + 0.05 V, =1
Wl’ wz’ Ws’ W4’ Vl’ Vz, Vs’ S 0
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