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Abstract

Real-world transportation management is
in fact subject to numerous uncertainties. Ef-
ficient transportation management entails Deci-
sion Support System (DSS). This research
addresses the problem of allocating delivery
routes to trucking carriers, where both demand
and cost are uncertain. The Chance Constrained
Stochastic Mathematical Programming is de-
veloped to minimize the total cost in logistics

outsourcing allocation under uncertainties while

retaining the level of service. The proposed
approach is tested on a real-case study of a
Thai logistics service provider to examine the
practicality and efficiency of resulting solutions.
The results indicate that the proposed chance
constrained stochastic mathematical program-
ming formulation often satisfies the uncertain
demand and provides a lower total transporta-
tion cost than the ordinary deterministic pro-

gramming formulation.

Keywors: Transportation Management, Logistics Service Provider, Uncertainty, Mathematical Programming,

Supply Allocation.
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amgmﬁﬂummﬁ (Fixed Value) $3enansaesing
@ ausunmi 1 waghifimanfounlamanaszez
nanslisms senifuandguilideandesiy
anmamnihinse Tasiavnzethte meldannemsel
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fnsnua 1@aduA uazaams lomamiu (2553)
WiauedsmdadsInuuagliusnsvudimeuen
YoIUIEN Ml iAadunumsauinnumnga
Taothilgmmsvududamuua v3e Deterministic

. 2 A IS a v

Transportation Problem #3281lumailaauuiy
uazgnlfodaunirnasdmniumIdadasnineIns
szgndlilumanauniindadassgndveniem
glivsmsladadndlviundliuinsvudineuen
A g v o 2 a
woimnmanmsdadulalumsisulgalseansam
masmnsflimsvudimenen agdnlsiou aniive
% 1 =2 ad <) 1 =
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msliusms
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aowlinduau (Stochastic Mathematical
Programming)

Tuvairdilgmnisvudsiindnndaoguu
annfguigUasduazgumuiiminnulduiveu
Sreenivas Uag Srinivas (2008) @n#N Probabilistic
Transportation Problem iodensinadnives
Hlymmarudaiguasdvesgndigalaremaii
fiavgn (Random) nagiidehiaifumnanmhnzii
(Probabilistic Constraints) lagmMyualinalnes
Lmuejuﬁmsﬂszmaﬁmw Empirical Distribution
UNUMINIZN ST Original Distribution uaﬂmﬂﬁ
NIeYed William (1963) ldrhuaus Stochastic
Transportation Problem ST;Q Lﬂuﬂmmmsmudagﬂ Huy
wikfiannsaldlumandigmnastamaamsoids
Fudmnunasmiialigalaemadliansassy
qaduiueuld Fandnmafananil Aboudi et al.
(1989) TenllFlunmsuatlgmnrsvudddugsia
Pasidenlulszmanesng
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Constraint Stochastic Mathematical Programming
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min y (5)
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Transportation Problem 41¢u utlunsdil o i
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Constrained Stochastic Mathematical Programming
mmmiﬁwaé’wﬁﬁﬁndw Deterministic Mathematical
Programming uag Deterministic Mathematical
Programming under the Worst-case Scenario lag
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Stochastic Transportation Problem ﬂztﬂéﬂuﬂﬁu

iflu Deterministic Mathematical Programming
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anubinivenvewiuuazgladAInarig Chance

Constrained Stochastic Mathematical Programming
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MNUIADA e 1 1w 2 e 3 e 4 19 5 v 6
A1ga 1 1 1 1 1 1
490 23 15 24 34 21 34
Wy 12 6 11 13 8 14

13Em1 Idmhmsiadedvsnmsvudsdudmmensn (Outsourcing) d@msuauiiumsnsznadum lagls
lasaaa0anMusMsvesLsEInvndinsadnaaavudioaular (2556) aquaadluanms (7)

q,=m{300+%p+859”] viel,jeld, (7)

lag C, Ao danAnSmsvudedudsiosa 1 au luszaznamsinnu m u wudu nnga i luduwe j
fiuegfussuzmennadaudiign i ludmameluiwn j (s, Tasfinsannnagudnavesivaiiveg sas
AnhifuiFemasdisadedasuuudn () wag SnqeveaIUIdH () nnga i lddagarieg e j
Fmnnanmeada mipds (Mean or Average) nazeanuulssIn (Variance) ¥09 C, dansaudald
PaaNMs (8) uag (9) muday

E[C!.]:m{300+%E[p]+85E[&/ﬂ, Viel,jeJ, 8)

lag E[p] Ao Aundvvesdananhiiuiemaiisadedns p Tugnsseznm m Yu wag £[9)] Ao Aundy

vesinugaen 9, luknszeznm m fu dwdenuulslnuvesdanduimsvudidudidesa 1 A
C, amnsalonlddail

2
Var[q/]=m2 [%j Var[p]+(85)2Var[.ﬂJ , Viel,jelJ, 9)

Taw Var[p] Ao manuulssiuves p Tusnszezna m W wag Var[9 ] Ao manuulslsiuves 3, Tu
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RHUMND 5: dadiumlsnglumsvudawssusin dousnd Jadaand U w.aA. 2555

satAiu

Aaug9TIN 3,019,169 un

6. MsJIAS1:KEINSUNISDAASSOUIN
wikuSmsuuaomeuonmeldnowil
iuou

Haymmswudsnnaindeduiiuilgminia
nnanuliminenvesniglasduasdunumsvud
mslfuuiassndieguuannfgiunglasdnas
gumuiisnimaldmiven (eesiunailGaniluea
Deterministic Procurement Problem: D-PP) M
aalFhedniAunninnusainaniofungavy
M3WAI30N Stochastic Problem 11031ATTHNAGNS

;A 3 v 4 <)
vosdaymmsvudinglaavesgadnigaaemaiiy
fiavgn (Random) uazidetnailumanuheziih
(Probabilistic Constraints) lagmuualinaines

1A o/ .. . . .
HIUGUANINTENEMNIUVY Empirical Distribution
UNUMINIZNPAIUDY  Original Distribution 398
ANNINTY (Sreenivas and Srinivas, 2008)

MiBill@rNA Chance Constrained Stochastic
Mathematical Programming 11Aumslfuuuiiaes
msiaassnunagldusnmsvudimeuenmelddunu
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o =
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a
¥
‘1910/4

AU

Taenueyan
71%

min y (10)
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Pr(f(,” (x,l,,C,.l.)S}/)Zf](,,VieI,jeJ (11)
Pr Zx"ZD’]Z"” Vied (12)
Dox, <k, Viel (13)

jeJ
x; 20, Viel,jeJ (14)
Tng X, fo dulsdndula (Decision Variable)
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=
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JOUANFNITEHINUVVIA0Y D-PP  uazuuy

NassnadsnuuAglfisnsvudimeuenmald

awiliminey (@eliiiBoailuaa C-PP) muanms
(10) B¢ (14) Ao dumsdendan (11) uaz (12)
Tnofagosaumsiiléiih Chance Constraint 31
NsanANNlluiNeUYIAIvUdILaZIININTA

¥

T
nasamIngTuuvugn 7,

dlc:»’ o o
uag 7, Miudmmua
AANNIFONUKTOANNIASY (Risk Preference)
(Lo, Luo and Siu, 2006) Nu3¥n de1u5ny

]
=

Tovadndsuld lnser 7, waz 7, Ngeumneda

1]

13879 feamsanuideenanad

E))

iel jeJ

¥
=1

NAVANMERA aums (15) adnsauanalasail

ZZ%E

iel jeJ

o

4
uazle 7, =

C[/}+1.645><

95% aum3 (12) axnsaudadlasail

o o o 3 A .
fvisumMIauUNaei Chance Constraint

v £y

9 deverdedoyaiisdn Ao MImamsainm

o

Widma mImamsalanadesmshmusasud
idedld uazdnnugarealuudazivn lashamueil
@150 09A 8N TUIN U UUVANE 15U
MIMNUALUVUNG (Normal Distribution) MIuanuag
uUY Lognormal mM3uanuaduuy Weibull Wie n13
uNIAULLAWe Sheehausy mav3ima Saudgu
Pemamsainenhiudisa Swonsasusiigess

o ' <
waguaaealuudazion ulmumsuanuag

[C, ]+1.645% |3 > xvar[C, | <y

spvlnAuas n. = 95% dumsi (11) gD
udaalaasil (Philippe, 2006)

(15)

iel jeJ (16)

iel (17)

E[D,|+1.645x [Var[ D, | <Y x, Wj e J

Hundaunaldd uwuhaemuadamans
fandn asnsadangildluanuaziReiutuuies
msiaassnuungliusnsudimenenmelddunu
mitga ilesnnannsdendanamaldgaudasii
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ANSMOUYEILIEN aensny ladadnd (daliil
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a1sNN 3: agannusandesmslundazivavesy) w.a. 2556

MU wa 1 1w 2 1w 3 e 4 1w 5 1w 6
Mga 1 1 1 1 1 1
gega 16 9 15 20 11 20
1Ay 9 4 8 10 6 11

5NN 4: daginnugaseandesnisludazivavedll w.a. 2556

MNUIADA e 1 1w 2 e 3 e 4 19 5 1A 6
Mg 1 1 1 1 1 1
gdagn 23 15 24 34 21 34
1Ay 13 7 12 14 8 14

NATFINAAIYUEIVDIUAAS LUV QDY
Faudaduumunmit 8 uazmaei 5 mh wuhass
nvmal¥nadnEnuanmaiu Taouuusase Ex-PP,
D-PP uay W-PP Mnadwdmvudinilndinoadi
Tnoiinasanahiosay 5 Taguuusiass Ex-PP
deaslidadiumandsadenuavedd w.a. 2555
Tnoaldarefiinnasusafinanazifudaiin
Yoway 29 Wi uuushaes D-PP Mldeinduifios
agiAndunaliiiaiigmmsnesaiudauinn
Tuvasfiuuusass W-PP ndudszauilammsiisa
iielihismnunaiuly ifesnifiumahmany
Fosmssafigaiigaanduim

amsuuunass C-PP fildgaviannluaniddeil
wlianeudangniige emeuiuuuuiaes Ex-PP,
D-PP wag W-PP laglimsmnnanldnauuiass
M 3 i 3 wauum visedszinaiesas 10
ﬂ' o ya k4
ieannuuuiaes C-PP ldfinsandeyavesnny
TiwiveurmguumsnanuasvesdnniFe mas
Muugeren uazglddvesiinedes lasthaminge
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A13NN 5: agUaldneuazinusana/iiungiuvesudazuuiay

. Mmuuds NUIUTANIA NUIUTAAY
NTREEEN , . x . . .

g | Mg | WAy | gega | mga | Wwas | @iga | mga | 0@

Ex-PP 16030 4207 | 8371.01 31 1 8.97 25 1 8.81
D-PP 13360 4023 | 8124.80 42 1 14.70 17 1 5.79
W-PP 16023 4197 | 8352.58 31 1 8.89 25 1 8.70
Min-PP 13002 3435 | 7099.97 11 1 4.81 17 1 5.14
C-PP 13297 3770 |7310.54 11 1 5.12 18 1 5.82

v A
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8. unasuia:golauoiiu:
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Chance Constrained Stochastic Mathematical
Programming 1{AULULTIABINITAGTINUNALLE
usmsvudsmenenmelddunuaiigaiiauelas
fnsnua 13AdUA nazaams Temeamuni (2553)
Tnsanulimiuersne gnyuymliegluanmstenin
(Constraints) ffisonmananua (Probability
Distribution) Ande anmusUsu nagssiuany
iBoif (mmtém 30 Risk Preference) Fmdnms
fmnawethasimhiduednsanlfisuie iy
nuuaedIMsTaasInuLAflFUINMsvNdIBuen
melddunushiiga

nanamIBanginu uuhassiianniy
TumAeilannsaanduqu uasfiansoassedy
mslusmsmeldaaliniueuld ilenfeuidfioy
AU Deterministic Mathematical Programming,
Deterministic Mathematical Programming under the
Worst-case Scenario #agglunumsdadulaihis
Tuityiiu meldieulufiszduausesiufuansafiu
Widumuitsheis Tnefiuuuaeseinsaiduemauds
nuifeuiichiign namsfidlshednifuiiann
Swnusafinaieiinanasecheiifoddy uaziile
sgauanFeiuanasegisesas 50 Feliifinsan
anwliduiuou nuufrassiihiaueaslinadns
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