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58910306: MAJOR: INDUSTRIAL ENGINEERING; M.Eng. (INDUSTRIAL
ENGINEERING)
KEYWORDS: FORECASTING/ LINEAR PROGRAMMING/ MIXED INTEGER LINEAR
PROGRAMMING/ TRANSPORTATION PROBLEM/
MULTI-STAGE MATHEMATICAL MODEL/ VBA
PINYAMAS MANATAWEEWAT: MULTI-STAGE MATHEMATICAL MODEL
FOR METAL COIL TRANSPORTATION PROBLEM. ADVISORY COMMITTEE:

JAKRAWARN KUNADILOK, Ph.D. 139 P. 2017.

A Transportation problem of metal coils from manufacturer to customers in this
research is a daily delivery planning problem by forming coil groups ordered from each customer
for loading on the same truck. Conditions of transportation and capacities of trucks as well as the
number of logistic providers are the difficulties that made the operator take 4-6 hours to complete
a daily transportation plan. To ensure that the weight proportion would conform to the
transportation contract at the end of the month, it’s set to be a constraint in a daily planning.

This caused every transportation provider would be assigned every day even if some day there’s
no need to assign some providers since they match only some specific customers. This research
proposed a multi-stage mathematical model for a daily transportation plan by the idea of provider-
customer matching to minimize monthly transportation cost and find out the lower bound cost

so at the first stage, the monthly weight proportion is assigned to be a constraint of Transportation
model which needs forecasting demand serves as input data. Then the next stage, a daily
transportation plan is computerized according to the solution from the previous stage, capacities
of trucks and other conditions through a mixed-integer linear programming model (MILP).

The performance of this proposal was evaluated by comparing with the real coil
transportation data set of 59 days in three months. The results revealed that the proposal was able
to find all feasible solutions. The transportation cost was decreased 190,148 baht per month
(3.49%). The total weight associated with transportation cost from the underweight trucks was
reduced 196.26 tons per month (37.07%) due to the proper coil grouping, customer-provider
matching and lower cost vehicle using. Besides, Excel VBA was created to automate some time-

consuming tasks and it decreased the daily planning time to be 30-40 minutes.
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Forecasting

v

Qualitative Forecasting

o Little or no quantifiable data
¢ Use inmition and opinions

¢ Use expert’s opinions

¢ Use slesmarketing inputs

Methods:

v

Quantitative F orecasting

¢ Quantitative data exists
¢ Objective data exists

l

|

o Sl Pobe oiip et Time Series Causal Methods
o Customer market o Use past data in chronol ogical order o Use Cause and Effect
o Juryof executives
¢ Delphi method
l l Methods:
. - - . o Linear Regresson:
With no trend (Stationary) With trend (Non-stationary) (one cause)
ok Methods: o Mhuiltiple Linear Regresson
o o Trend analysisby Linear (multple causes)
o Moving averages Rearession z : ;
B 2 o Multiple Quadratic Regression
ponential sm oothing o Trend adjusted : i
: (multiple causes)
o ZtheoryNonlinear Exponential Smoothing it :
o Miltiple criteria analyss i o % QimiutyeR egenon
’ ¢ Cyclic seasonal fime seqies o  Z-theory Nonlinear Regression
o Z-theory Norlinear (Sinsle & multiple causes)
o Muiltiple criteria analysis o Multiple criteria analysis
MU 2-2 UHUAINATANI NGNS (Boundless, 2016)
Trend
component

Seasonalpeaks

Demand forproduct or service

Actual
\demand
t Average
demandover
Random four years
variation
] | | ]
1 2 3 4
Year

A 2-3 3UunuvesteyauuUA1 9 (DA AINEIAYDS, 2560)
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o a £a a 9y
£ = duiszansyaFouvosun Try
< ~ 4 s
3.2.1.5 Asmymanzmuu iy dlunslddeyalusdamenensel

Y = v Aax o w 9
uu Tduluszeznareneszezen Iﬂﬂﬂ?ﬂﬂ’]‘ﬁﬂ?‘iﬂWﬁQﬁﬂ\‘]H@ﬂ@ﬂ (Least squares method)
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y=a+bx (2-7)

A A~ ' Jd o
o y= AnensaAlsaL
' Ad o
a = MANNNAALUNU y
' o Y 9
b= MANVFUVDUTUATIU 1Y
1 o a Qddy = 1 1 g’./
x=maulsoase FURVIYDITIIAUNIUN)

A alag b ?71W§UL€I')MWEﬂﬂiﬂfﬁﬂﬁiﬂﬂﬁﬂﬂﬁﬁ 2-8 1182 2-9 MR

p = DY T nXy (2-8)
Ix2 — nx?
a=Yy—bx (2-9)

i X = Awasu
—_ ' d' U a
% = Aunasvenanlsodasy (an)
f— 1 d' Q
y = aunaguoian oy
n=$mImvesdoya

ant 14 a 4 = a ) v 9 A
3.2.1.6 ’Jﬁsuaﬂaam!,amumamuuuwaqg]mmﬂmﬂm RIPR IR ViGN ZEY

manaou lvatiosnnuun Iduuazlioninavesngnia TagldanlsuliGen 3 a1 laun £, 7,
d o v
uag S, ANMINOINTAI AIAUNT 2-10 AUMIFIUANM LU 11T nazaumInenIa Aeaus

2-11 94 2-13 a1y

Yt+n = (Et + nTt)St+n—pl (2-10)
Y
E, = as— + (1 =a)(Ee-1 + Ti-1) (2-11)
t-p

Ty = B(Ee— Ei—1) + (1= BT (2-12)
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Y}
Se= vy + A=1)Sip (2-13)

FMTUMITUAUVDN E, T, 10 £ = p Aeaums 2-14 D9 2-15 uag S,

AIFUNIT 2-16

_ Y
Ee = S, (2-14)
Tt:O (2'15)
S ' 12
t= p—; =1, ;"'1p
0<a<10<p<10<5y <1 (2-16)

A ' Ay S 9
1319 1= FRNINNADININEINTAIANININ
p = TUIUYBIRANIA TUBYNTUIIA
3.2.2 susuutlaveaung niegUnuITUANA (Associative models)

< o a IR o A 1 1 ta o a
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iudamlsan (Dependent variable) daudoyadi0u 9 Aduwusnualsidesnsnenal
] @ a ) @ o { @ U

dodud1/58a52 (Independent variable) @ SuvUT@0IN N UUNT A AD

o a L4 ] 1 o wa
HUVIIADINITAUAIICUNITINADDYDYINIY (f‘l'lflﬁ]‘lﬂﬂ ATUUA, 2553)
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a o < a 4 [ 4 Y o ax A
PIAU DFAVNY LASWIDTNT DIAAUITNY (2556) hlﬂﬂ?ﬂTﬁﬁ?ﬂ')‘ﬁﬂTiﬁﬁﬂ

Q

a o @ 1 P =2 o 9 ~q ¥ =q ¥
mﬂuﬂf’ﬂﬁ‘WEﬂﬂiﬂ!ﬂ!ﬁﬂ?%ﬁi\lﬂ‘lﬂ!ﬂﬁggﬂLLU‘U‘U’ENGU’E)HQ immmmmaga‘ﬂ% L'Jﬁﬂ/lﬂlflf

aunuuazanuenlumsih s denmi 2-4
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figgnia Holt-Winter's method 2591 Hee-nan  |wellszunwm 1hunans
9 = Y
: msdsnan s doo-nang-wn|  ge 1hunans
Taing
an 1= 9
Fmavhe T3si 08 - 1A - NN o 1hunans

v Ao

A an S o a s o
NINN 2-4 ﬁ?ﬂ?‘ﬁWﬂ"lﬂﬁﬂ! (';:\15@1! ﬂ’dﬂf!WﬂuJ LHAagWIDTNT DIANUITNY, 2556)

@ 4 t4
4. fni']ﬂﬂ')’]i]ﬂa'lﬂlﬂaﬂusllﬂﬁﬂ']ﬁv\lﬂ']ﬂﬁm

[

) v anA g RPN =\ 1 an o g
ﬁT‘HS‘]J?‘ﬁVIL”]JLl“I/IUEJlIiJE]Q 335Uan a3y

v H 4 [ 4
4.1 ANA aﬂmmmmﬂﬁaut’myjm (Mean absolute deviation: MAD)

v
a

' A s 4 1 1
AN MAD 891108 MINgINTaHUBITNNUYNABININ 1l 1 AD FIWNIAWOYA A1 MAD 11150

Y A o A
W']Ulﬂﬁ]WﬂﬁiJﬂWiT] 2-17 AU

(e X o o 4
I |miiRaiuase — siineinsal
MAD = (2-17)
n

42 ANNAANUAAIAAADUAIAIADY (Mean square error: MSE) A1 MSE

'
a

2 4 g‘/ 4 1 v
garios Manensaiiualinnugnaewn e » Av ¥ voya m MSE amnson laain

] Y
aunNIINn 2-18 AU

1 da X oo d -~ 2
MSE = X (fiiavusse — arfinensal) (2-18)
n

' A sl A o s
4.3 mmamﬂaimummmmmmaauﬁw‘im (Mean absolute percent error:

[ Y
MAPE) MAPE vin l@0nnaun1si 2-19 aail

v da X o A | P A a4 o
X [Arfnatiunsa—arfinensel /ﬂ'l‘l/lmﬂ‘llui]ﬂ

MAPE = | | x 100% (2-19)
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A Y

alain ) Ae Tunsaifdoyainwinazi e M4 uag MSE Tanannawlidae (Heizer

and Render, 2008)

o d o da
fﬂﬁﬂ%]\‘i!!ﬂﬂ‘inﬁﬂ\‘i“n'Nﬂiﬁﬂﬂ1ﬁﬂ5!!a$ﬂ1iﬁ1waﬁ7‘|ﬁﬁ!ﬁ3ﬂ$ﬂ3~l

v dav 3

a 7 v Y ' Y
ATAU AAFNY LASNITNT DIANUITNY (2556) qmﬁﬂQTNﬁﬂJTﬂUTﬂTﬁﬁﬁTQ

20N =

A

o a 4 . @
LL°1J°1J%1%’1@QTINﬂmﬂﬁTﬁﬁiLmui%ﬂﬂﬂl@ﬂﬂifgﬁT (Model formulation) ﬁ’f) ﬂ”l'iﬁ'%}Nﬂ’NiJﬁiJWH‘ﬁ

a s A o 9 o a A
mmm@]mﬁmmamﬂma‘ummﬂmm IﬂElfﬂiﬁiNLL°1J°1J%1ﬁ@ﬁﬂl@ﬂﬂﬂgﬁ11ul%ﬂﬁhﬂ1’i Niv
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EUNT LazuNMIAINIALY 535U mﬂmuﬂimﬁu% (Decision variables) La23A1UIU
' o o g’/ A o 9 v A A
AN UVBINILUTUY LWFJuWhl‘]JGlGH'JNLLWuLLag‘]Ji%ﬂf’)‘]Jﬂﬁ@ﬂﬁl!‘li] IﬂﬂﬁﬂJﬂﬁ‘mLﬁﬂﬂ

(% v J S (Y
ANVFNWUT §1aseadeseneude aumsnsewendut Mg (Objective function) A3u1Ys
aaauly (Decision variables) uazﬁau"lmﬁqﬁ’mmﬂmum (Constraints)

a A ax Ay o A
1. NAUAHIDITNITIVYIAUUUINU

o a Y . . I a A 2 Aq ¥
1.1 MUUANIYUAU (Linear programming: LP) Aumatadedsununly

1 v o w

Y o o A @ A Ax Y 1 a
Ll,ﬂ‘]jfg‘ﬁiﬂ”lii]ﬂﬁ'ii‘ﬂ'iwEJ"Iﬂi‘I’iii’Jﬂ‘t]‘ﬂfJﬂ"IiWﬁ@WliJi’)EJf’JfJN‘Mﬂﬂ "lmm NUINU LI

u
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Q u

v Y
mruamaFaduziuuunlddsi
max Z W30 min Z = c,x, + ¢, + ... ¥ cx, (2-20)

A do w 7 & 2 o Ay ¥
o Z= Nﬁi’lﬂm@ﬁﬁ\‘]ﬂ‘ﬁU’J@lQﬂiZﬁﬂﬂ mmmﬂum"lima@mnumwm

Y] v Aa A o a F) A A A
X, = audsanaule HIDNUIUAUMNMBUAN j D j=1,2,... ,n

o a £ Jou o IR I o 1 1 A 9
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=

3 a £ Y o A o o . a A Y .
a, = dulss@nsveadena viedwauninerns i ignldlunsndaduiing
5
NaM9Y
o o A VA
b= SWIMNSWNT i Nilog W0 i=1,....m
Meldiaeu lufafy (Subjected to)

a;x; tax,+..+tax,< b, (2-21)
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apiXy + a,, 2%, Tt DX z bm (2-22)

Xy Xgy eee an 0 (2_23)
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I~ 1 d‘ d' A 1
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MruanIFadulsznouals 6 Uszms aail
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A FIAN ATV UTIA
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e utuanaumnuanuUueu
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yosnsluSou lnidutazmanilovesaumstou luiiauzdeslinineferny
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A ° I3 a 9 Al o A g n Y
values) toa0nminevvestuamsiduduaszimau)sndluanly’la
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o Aa o a g9 Y =~ =2 o A
wnatammuamsFaduinlslumsudilym aliswazidoanail
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min Z Z Cl'j xl-j (2'24)
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9)4’ @ dy
ﬂWfJGlGINEJLlllGU‘iNﬂU JU
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Lﬁ@uqmﬂﬂﬂﬂﬂlﬂﬂﬂlﬁ]ﬂﬁﬂﬂ ANTUNITN 2-25
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A ) a 9y 9 = 1 A [ J o A
W2UIUAUAADIUANINNNUIDNNUFUY ANTUNITN 2-27
xj 20 (i=12,..mj=12,..,n) (2-27)
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YyrimsvuduUauaa (Balanced transportation problem) 921N UL
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xj 20 (=12,..mj=12..,n) (2-32)
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[ ~ v o Aa 9 K v A 9 I o I ]
anvaz@eINUMuamsradu uaanlsaaaulvazaouilumudiuudy wu ‘ﬂiy?ﬂ
° ) & ° S o g 1 & oqu )
MIMNUIUANTUNITINNU FINMSzaemao LU ALY mﬂﬁmmﬂﬂigm
= [ o Y o 3’, =S A ] d‘ v o .
nanuenuaz lanunsammaey 18 auiudainsHeunateden lviisdy (Relaxation)
[ ] F) a a 4 ° v W 1 {
Sl,ﬁ)m?jﬂ‘Llﬂ‘UTﬂlf]J“L.!ﬂﬁl,!,ﬂ‘]jilluﬂ”llblﬁligf]uﬂﬂ@] Lﬁ@iﬁ}qﬁ}ﬂiﬁﬂﬂﬂlﬂﬂﬂiyﬁi aagng1alunIng 2-5

{ < 1 o g o a o < " o
Auaaalimiunmasundu 1 1dvesdmuanmamadusivrudud 1dmes 11 adaeu



24

uamnrounareou lniiauiilumnuamasaduas ldmaoundlull v hidunod

U

Y 1 1 9
Tuituiaihdanm tazasounguimaouidluly dnmua

X

Integer Feasible Solutions

A o A g Y o a Y o 3 = v o
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wadu (Ragsdale, 2011)
Winston and Goldberg (2004) laag1/1931 nsdinduilsdadulonneda
3 9 I o [ ) = 1 . .
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max Z = 3x, + 2x, (2-33)
Ntn< 6 (2-34)
X, x,2 0, x,, x,integer (2-35)
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max Z = 48x, + 55x, + 50x; — 1000y, — 800y, — 900y, (2-43)
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Optimality Performance vs. Open-Source Solvers and
MATLAB

Lower is better
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(Gurobi Optimization Inc, 2016)

sTUUaNUd Humiﬁﬂaﬁl% iag Visual basic for applications: VBA
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Logistic com.
2698.63 [ 454.709 0 537.577 | 576.013 0 0
0 0 0 0 0 259.019 [ 80.1503
0 o 0 0 0 0 0
Sum TWil 4811.09 | 277.156 | 2390.65609 | 2869.84 WW—;‘&ZS 2698.63 j4\54.709 0 537.577 | 576.013 | 259.019 | 80.1503
T e e e
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e ——————— -
1
: Logistic com.
1 K 308415 0.00 0.00 2869.84 | 2365.12 | 7712.25 | 2698.63 | 454.71 | 0.00 | 537.58 | 576.01 | 0.00 | 0.00
1 N 1999.46; 277.16 | 2390.66 0.00 000 | 000 | 000 | 000 [ 000 | 000 | 000 [ 25902 8015
1 M 2503.$2i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L Sum TWil 48110\ ~<716 | 2390.66 | 2869.84 | 2365.12 | 7712.25 | 2698.63 | 454.71 | 0.00 | 537.58 | 576.01 | 259.02 | 80.15
TotalWeight{Ton) 4211.09 “aqp6|  2369.84] 236512 7712.25] 1992.25| 454.71] 000 | s22.50] s576.01] 259.02] s0.15
D (di) from forecasti
17-Oct + Actual Demand
v o Y U
18-0ct +Actual Demand HAANEINMTUTENIANALLLTIA0IVEIGNAINGN A
19-Oct +Actual Demand e ! 15.08
20-Oct + Actual Demand #4] I I I I I [ 415.76] I
TotalWeight(Ton) [4811.09 [ 277.16 | 23%0.66 | 2869.84 [2365.12]7712.25 | 2698.63 | 454.71 | 0.00 | 537.58 | 576.01 | 259.02 | 80.15
7 o EEE Y v v
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M 2461.30 | 0.00 0.00 0.00 0.00 | 000 | 000 | 000 [ 000 [ 000 | 000 [ 000 | 000
o 1 Ao o ¢ D) o Y g vul Y
FAATIUNATUIUNHNAAND w%s‘lmﬂuﬂlagaumﬂumumum ﬂ‘lli]ﬁ@]ﬂﬂ"lﬂqn A
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[ Ansu A 7 T D E F G H J K L 0 P
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N 0.39 [y1.00 | 100 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 [ 1.00 | 1.00
M 0.51 |J0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
1| total 1.00 |l1.00 | 100 | 1.00 | 1.00 | 100 | 100 | 1.00 | 0.00 | 1.00 | 1.00 | 1.00 | 1.00
T
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e .

{ o A o <3 o g v {
A d 3-11 waansnozgnii U 1ddudoyaindr luaduaeuae lfuaasuu Excel model

HUVIABIMHUAM SITATUNHIMANNTN (MILP)

2 Az o o o a a s o
mumaumﬂumiwwumuuma@ﬂm‘ﬁuﬂm’mmﬂmﬁmﬁmﬂLﬂmmumamﬂtym
. A a 2% o I oo

ald9ensi Ao Weolimsldsoussnnazisuaamuuasmimintuduaue uaz liAamauds

winlilimslgsousnn agdl1d denmi 3-12

Tuldsn luaaagudo

1gsa Suaanalgudogua™*

thnindudn « dwudo |4 douiiumnthnindum « dgude

i 3-12 nuuiaeslymalFnenshivesymmstaaseuudssieiu



61

. 4B o e o sou  hwiinese  shwiiniine simdedu mimdeseu
eﬂﬂ'l Hingavnaea YIHUN (AY) UIBNIYUAS ll‘izl.ﬂ"’ﬁﬂ a4 B ' o B v o
fluuds  Aeseu () Amwuda @)  @M) m)

!
:z
=n.

18 40
18 40
18 40
18 40
18 40
18 40 3 29.54 29.54 208 6,144.32
18 40
18 40
18 40
18 40
18 40

2016/12/26  F2 Y18621 10.32
2016/12/26  F2 Y18592 10.32
2016/1226  F2 Y18622 10.32
2016/12/26  F2 Y18591 10.32
2016/12/26  F2 Y18052 9.63
2016/12/26  F2 Y18051 9.63
2016/1226  F2 Y18611 10.28
2016/12/26  F2 Y18601 10.33
2016/12/26  F2 Y18602 10.33
2016/1226  F2 Y18612 10.28
2016/12/26  F2 Y21001 12.82

1 20.64 22 208 4,576.00

2 20.64 22 208 4,576.00

1 20.66 22 263 5,786.00

1 23.1 23.1 241 5,567.10

z|Z| 2|2 |R|AR|A|R|R|A|R

3 (VM) 26,649.42

td' Y ] [ [ ti' 9 d‘ o (% 1
NN 3-13 @]'J@fﬂ\WI']i”NﬂTisUuﬁﬂi?ﬂ?u%ﬁ@ﬁﬂTﬁlWﬂuTqﬂﬂhﬂuﬂ']ﬁ]ﬂﬂ”lﬁﬂlﬂﬁ\?

o 1 ) 1Y [ 1 [} o 4 g’/ ]
uuuieesilddmsumsdamauudsseiu lumsvildneednanuagnds
o 9 = Ao o W &‘ = A Y Y
TdsgnarmmsemauezUSinundmualumdsde Taslimadonldfisznoums
A A ’q Y v 9 1Y L g’/ d' d’ A a
Tava@nd IMunz aunugnm aLUINIVOIHAANT IuTUADUT 4 azRou lunuAN
A o o Y A A D) a a My ° Y A
Ap dmsugnmnansnidendlsznoums ladaand lanatesie mvualiinen
9 A a daa A < o w A Aa o ¥ o J
Hiszneums Tavaandnaanmigangaiudiauusn naznsaintinmsiainiinaesa
R JZI o o Y A 9y 9y A a JAa o A dy
ludanasivud mvualddenlddiszneuns Tava@ndnaasiadiiga wonvnil
[ 1 3’1 A 9 9 9 a A o
Tumssamsvuaaiu awnsadonldsaussnnilszan 10 devesdisznoumsTadadnd K
0 Y] 4 1 'o { 3“/ e ] [ I
dmsugndmnie 1 e lidunulumsyudeings nalimssamsvudazaouiluli

A ' ¥ Y Y y 13 o
@mmau“lsumisuuﬁwmsaminﬂmﬂszmm 18 a9 1az 10 a0 "lmm WINUNNITUITIND

v
= 1

gage Tunesdgga USmamsvudwhigavessoudazinedds waglimsmuianil sy

o J °

4 = 1 1 o’g}z o o < o 1
Lﬁa‘ﬂiuwmmimum”luﬁqmmmwm NAANTNNLUUIIA09H ﬁi’) AMITNNIUUANITUUEN

Ay

Aumsieiu daiedeanini 3-13 iliveyadmiumsianisvuds Idun Yoyavesnosa

U

1 J 9 L) 9 a a 4 ]
uaazneeaNIzAeIgnaInedisznounms lavaandsiela eguusaussnnilszinnle uaz
1 { I : o o A @ ] ]
gnuudsmesnusinniied la Hudu Feegvh ldmsduiivausamsyuadaiiulylldeds
3 3 a a
s wazanilszansam

o o a Y o 1 dy 9 v A Y 1 ~
HUUDADINMHUAMTFUTUNUINANNANY Usenouaie A% VBYANIAIN

(3

dlsaaaula aumsthwne tazi@ou iy aad1819n N 3-14 uag 3-15 3018’ la

Y
v A

ANU



Y

a

' Y 1o o A v A Y
AIUTLYVOYAVDI model "lmm AAUNVDIPNA YOGNA

Fousrmvudd Uszansa vazdrduseulumsvuas

1
Fem————————— \[Fzlrz e [rz[Fz (P2 Fz [Pz iF
Format 243 i F Logistic Com| 8K | 18K | WK | 8K | 19K | WK | 19K | 18K |11
‘F----r-- ' d
Ll PRopuer | oeuinere [Tuickness wioth  [weiGuTn | LATE i i ol -
N el R R R e R IS R e : | o | TruckMo.3d| 1 [ 2 | 2| 4| 6| 6 [ 7| 2 :
1| 2menai2e| Tis0s2 Fa 08 180.3 865 | TasTE 030 N : ® 1 FZ 0 n a 0 n a ] ]
2016M2/26| TI8eM Fa 08 T80.3 | 033 | TasTsI 0870 N 1 ® 1 FZ 0 n a 0 n a ] ]
2MeM2/26( Tise02| F2 0E 1503 | 1033 | Y23TH[ 0970 N 18w | 3029 | 2029 1 3 1 Fz ] ] o ] ] a ] ]
2MeM2/26( 18081 | F2 0E 7503 | 963 |V2aTs[ 0470 N : ¥ 1 FZ 0 0 a 0 0 a 0 0
2MeM2/26( TI8621| F2 g 7503 | 1032 | Y23TE 0470 N 1 ) 1 F2 1 o a ] o a o o
ampMaias| viseae| F2 & 7603 | 1032 | Y2ITEE 0470 N Bw | 3027 [ 3027 : ] 1 F2 0 0 1 0 0 a 0 o
ameMaias| Tiesa | F2 & 7603 | 1032 | Y2ITEH 9638 N 1 8 1 Fz 0 0 1 0 0 a 0 0
2016M2/26) YiEeN F2 0.5 T60.3 | 1025 | V2ITEI] 9635 N : § 1 F2 0 1] ] 0 1] a ] ]
2016M2/26| TI5612 F2 0.5 T60.3 | 1025 |V2ITEI] 9635 N 18w 3082 | 3088 1 § 1 F2 % 1] ] 0 1] a ] ]
2016M2/26| V18592 F2 0.5 T60.3 | 1052 | V2ITE4] 6165 N 1 f 1 F2 1 [ I 0 [ I [ 1]
2016M2/26| 21001 F2 1.6 533 1262 | V2ITE4 6165 N 18w 231 x4 : [ 1 > 0 0 0 0 1] 0 0 0
T L

A ' sy '
me"l‘u S UAASABYAADIPNEN LAY

) oA Y a
ADIYNTAUNYINTUAYT

I

a ¢ i3 o ' '
WA w' : u‘]ﬁuﬂ‘u@ﬁllﬁﬁzﬂ@ﬂﬁﬂgﬂﬁﬁ‘lﬂ

aulsanaule

o Y

i}

963 963 963 963 963 963 963 963 9

1
1

1

1
1
1
1
1
1

F. B ST SO SO N O E S

F. mW3 W03 W3 W3 W3 WI 03103

F: G4BT 96T 963 9B 963 963 983 963 9

F. mE W3 W3 W3 W3 WI W3 103

F: 0EF 03 03 03 03 NI 0d 108

F. mE W3 WIWE W3 WI W0 103

F: 0E 03 03 03 03 NI 0d 108

F: 02 WP OWEF W3 W WE 03
;ﬁ 03 03 03 03 03 103 103

Fz 22 128 128 2@ 128 2@ 123 128

JanNan

a

G ‘

NN 3-14 9208190011809 MILP VY Excel model @714 1

aumsahviane

fulsananla

Objective fr min cost 26,649.42 a d il
i e WIUNBT ¢,
: Y 1 i 1 1 0 k
1 d — 0 0 0 [ 0 i i 0 0 0 [ 754 0
Cost Code 2118k [F21 18k [F2 118K [F2118K | 218Kk [F2118K [F2 18K [F2 18Kk [ F2 1 18K | F2 | 18K [ F2 [ 18K [ F2| 184 711 (TJTVI)
I ST —— 208 | 202 | 209 | oos | 208 [ oo [ eos | ooe | ooe | 202 202 | 20s -
HHET 2084 | 0 [20E4[ 0 0 0 0 0 0 0 [ess4| 0 i
i 22or 8 7= 7 2 p | e | e | e 22 2 2 A 7 !
| [xw-220r -8 BES i
I [ 3leriz Eil Eil El El El El El 3 3 3 il Eil !
| [Ew3tor 2 03| M |3 ;| H [ 3 | -m | 3 [ -3 | -3 | 146 | -31 I
Linking] | zxw-3ty NE] 0 [MF‘[ 0 i i i 0 0 0 [-146] 0 H
| [ Bum Cail 5 5 5 5 5 5 5 5 5 5 5 5 I
I [Mncireds 2 i 2 i i i i 0 0 0 3 0 H
| Malohing FK | FK | FK | PR | FRO| RR | RO FR | FRO| PR | FK | FK i
| -,

' o A A
amnmumaau‘lmau 9

NN 3-15 9208190011809 MILP VY Excel model @31 2

[ = . A 1 d‘ o
1. avutasiye (Indices and Sets) D AINTLYAN

i
=

[

Y
Y o A

' & a J o v A =
FuriveInslmesiuazaulsaaaule “]5\‘15314'1,@

NU

v

A A <
VY0IFIn1 4 NgnlHilu

[ = Y < a Y
i unu AxlivegnmMNiuannveuraveIgna 7= {1,2,3, ..., 39}

7 unu astvoInua

I 3

I

naluauFnvearanssanaq

Taognai J= (1,2, ...}



63

[ = Ad a
s unu ArtelszansousInn NuarNvoUFAUILNANITOVTIND
S=1{1,2}
= A Ad a
£ UMY AFLVOUNITOUITNN N uaFNveUFATOUIINNUIZIAN
Aa A 4 {0 [ i
youilsznoums lavaand  Aaeludagndri 77 = (1,2, ..}
9 1 A A ~
2. Yoyan1neil (Parameters) Av AR luaumsithvue uazauns
A v o VoA Y I A ] [ g
[oulvisnuidlumnaiugula uazidlumnuiueu Al
cll unu sinmudwesousInnlsznn s lldsgna i Taedusznouns
Aa A 4 1 v
Tavaand 1 (LINABAY)
ij 2 o A ' Y s (J
w’ unu dhminfigndsldsgn i noead j ()
. s ¥ v o A ~Aq Ya 1 1 a1 J o
minW, unu inasiindngan lsaanvuadlasiauanaenuauilsznm
2 A o A g 9 (4 A g
Y9930 s FINA 8 AU WelusauITNN Usenn 10 do taz 22 au warusousinnilszan
18 4o avagiluaised 3-2
y ed A 4 . ”
maxW, wnu iviinaeeanuniga Nsoussnouaazlsznnamnsousinn 1
1 [ @ v 1 % 4 <3
Taefinwanannuaulszmnnuessn s ¥adian 12 au Weoilusousinn Usznan 10 do uag 31
o 4 I [ {
au werllusoussnniszion 18 do asaglluaisien 3-2
o s A A 1 Y =
maxN, W SIUABEANINNAgANTUTTNIUAaZUsZIANTITOUTINN 19 Taol
J v @ R A s A I Y
AMANANAUAINT2ANVDI5D s HIA1 3 AvEA o usousINn Uszan 10 ao uag

= P Y o =
5 Avva olusousinn Uszan 18 ae asaglumsnan 3-6

A ' A v v
AT NN 3-6 ﬁ?ﬂﬂ?ﬂﬁﬂﬂ]@ﬁﬁﬂﬂiinﬂﬂimﬂ‘ﬂ 10 a9 1Lay 18 9D

mnai Ysz1ansaussnm (s)

(Parameters) 10 4o (s=1) 18 o (s=2) U
minW, 8 22 A
maxW, 12 31 fu

maxN, 3 5 AvEd




64

Munu ansiarian 1fie Mruave UIVAVY (Upper bound) YOIMIUUAILY
[ = o Y = (Y 901 @ S 9
soUsINnAunie q Taemuuald M iaumnuiminvesaesanusinn laungauuse
2 o o Y 1w X
nHeAu Taemurualiiaumny 31 au
(2 v A I o ! ' H ]
3. mutlsaadula (Decision variables) 1 udantlsnaziinndasuutas liie 15 18
. dad o
Masunangaluaumsithmine sl
o = . . I o A Y U A A v &
a1l luui3 (Binary variables) Hudauilsniiar 14 2 A1 A 0 w3 1 M1

4
9 ' o . g v A
laun duls x2, uag vl aail

A I & v P ! )
1 Lmaﬂ@ﬂaﬂﬁ\iiﬂﬂgﬂﬂq 1vYan; Qﬂﬁ\iiﬂﬂlﬂﬂﬁzﬂ@ﬂﬂqﬁ

a A 4 { o §
Tavadndsen [ sousinnlszon s aun ¢

stt
08U 9
4 a v o a A 4
1 ilfornamsvuds ldagnar i Taedszneums Tavaand
. = v A
Yl 3160 £ 50U53NNUTI0N 5 AUN ¢

08U 9

» %’ v { 1 % a A J
di unu hminfaueasldagnd i Taedilszneums Tada@nd 750u359)n
H H = %7’ % g‘/ '0 QU g’/
Ys20m s AUN  MAUNNNHITNTUAVIANNAINITO TUMTUTINNVOITDAUUY
1 ~ Y A c’g Y] 3’; o A o g o 4 <
IFU NIAIOVITIND 18 A9 VNAUNINNUNTUAM AD 22 AU MINIMINIINABIAIMANUUTD
[ o i 1 a3 o <3
D 28 du dl aglianilu 28-22 = 6 au iludu
. . . < I3 a Y o 3 A
4. aumsahvune (Objective function) WUMHUAN TFUTUNUIAUNT NN

Y I ° 1 q Y A Ao s A Y 9 ' 1o A
dnvazilunuuiasslymm1diiensi Taolidnglszasdine Ifidunumvudsiinga

minZ=) 3 3N minWelvih £ > NN N a5

I€EIIELSES teTl! IEIIELSES teTl

{ I 1 1 o Ao A a 1 1 H o ;’,’,
qun13N 3-6 L“IJUﬂW"UuﬁﬁiWﬂﬂuﬂﬁWﬁq@ﬂﬂﬁﬂﬂ WATINVDY AMVUTIVDIUTUUNUU
o 4 1 1 1 d' 1 90’ v g}/ ‘0
ﬂ?%@ﬂiﬂﬂiinﬂﬁgﬂi% FAIUNUAMUVUAIUDIFTIUNA NN UINUNVUA

A v o .
5. (3ou'lv1aAY (Constraints)



65

ZZ Z Xil=1;ieLje]; (3-7)

IeL s€SeTi

A < o 1 < S 9 1 9
quni1sn 3-7 !,‘IJL!ﬂ']‘iﬂﬂ"mﬂ’ﬂmﬁﬂ“l{]ﬂﬂ@ﬂﬁ%%ﬁ@ﬂgﬂﬁﬁiﬂﬂiﬂﬂiﬁnﬂﬂuslﬂ

@ : a o U a o % 1 4 1 g’.; 1 g;
ﬂu‘l‘iﬁﬁﬂlﬂﬁ‘ui]elﬂﬂluﬁﬂﬁlﬂﬂiyﬂﬁﬁﬁ Llﬁ%!mﬁgﬂ@ﬂﬁ%gﬁ}@\igﬂﬁﬁlﬁﬂﬁ I ATINMUY

ZX”tW”—maxW <0;VielLVIELVseSVte TH (3-8)
JEli

{ o o 1 o : 2 o s
f"fiJﬂﬁﬁ 3-8 L‘lJLlﬂTiﬂTﬁuﬂﬂiﬂﬂiinﬂﬂuﬁﬁﬂ ﬁTNWiﬂUiﬁnﬂu1ﬂuﬂﬂ@ﬂﬁmﬁﬂ

rTAa v %,’ % d‘ o G '
"lﬁ'"lmnummwuﬂ’gmwmwuﬂ NI maxW,

Q

ZX};t—maxN <0;VielLVIELVseSVte T! (3-9)
J€li

{ < o 1 9 : ° s o
fﬁJﬂ”ISﬁ 3-9 L”IJ‘Llﬂ?iﬂ?ﬁuﬂ’ﬂiﬂﬂiinﬂﬂuﬁﬁﬂ ﬁm1saminﬂmmuﬂaﬂamaﬂ”lﬁ’

linusiaunmrua ¥iea max,

(3-10)
Z XiiwU —MYY <0;VielLVIeELVseSVte T}

= g A = y 2 A q9d A |
aunNIIN 3-10 nJuu@u”lmmgﬂﬁﬂwmwaimuimmaiammﬂﬂuwm 9
! ) a 1 Y1 g}/ 0 = dyd A A 1
ﬂﬂﬁlélgfmluﬂﬁ"lll!ﬁ\i%%ﬂﬂuﬂﬂﬂﬂﬂﬂ%m&lﬂlugn Glf\'iﬁ’iJﬂTi'HHJL!ﬁﬂJﬂWﬁN’E)uUlsU!“If’EHJIEIQi‘”ﬂ’JN
awls XL uag v wuvin 3, XiwY >0 wiohmiinaosduusadumilafisminnd
qud Ao inamsvuds sznamstannIde v2 1iauilu 1 aue uavin Ye i Xjewt =
Wi@qwhﬂﬂﬂaﬂﬂﬂuiﬂﬂiﬁﬂﬂ o klﬂJLﬂﬂﬂﬁ"Uuﬁ\i 1 YL mmﬂu"lﬂm 0 1’75@ 1 ELGIE’HTT%‘U

ﬂﬂJﬁWﬂTWUﬂﬂﬁl“]fﬁ!.ﬁu%"m’n!miJNﬁiJiuﬂﬁﬁ']ﬂWﬁTﬂﬁﬂu Gﬂwl,’dflﬂclfl/i Yll =01TUD

St_ZX”tw”—mmWs s VieELVIELVSESVte TH (3-11)
JEJi

A o 1 1 P A
quUNITN 3-11 Glcfflﬁluﬂ1§ﬂ1u3ﬂ!ﬂ"l‘lll!ﬁ\ﬁlf)\'iW‘ﬂH“Vlﬁﬂ\ﬂUﬁNﬂ?ﬁLﬂWT‘iiJ']fJ‘VI 3-6



66

1 %‘ ] ] Y 1 4 ‘.f Y] g’; ° 1w
YU ‘I’i1ﬂﬁu1ﬁuﬂﬂu3ﬂﬂ3$mﬂ 18 519 ¢ 25 AU FAANINNUNUINUNUVUAT ISININY
- v A il =0 Eﬂ a a 1 1 Gl P ﬂ
25-22=3aU A0 d ITUAUUU 3 LaZINANITAAATVHTI LUHNIUNTOIVOITUMTITINUY

13-6
wazdd >0 (3-12)

~ o A 19 ¥ a a 1 [ P
quUNITN 3-12 Glsls)'lﬁlufﬂiﬂ"ll!UmLW@llﬂiﬁlﬂﬂﬂWiﬂ@ﬂﬁluﬁﬁ‘u@ﬂWﬂu%ﬁﬂﬂiuﬁﬁJﬂWﬁ

=\

{ g o 'o v (3‘/ 'c
L‘fhﬁiﬂﬂﬁ 3-6 HINUNITUTINNUINUNAINIUNUNVUAT (minW)

v
dddg @

' k) 1 122 o’gj o A A A Y
FU NFUNVIHINUUITaUTEIAN 18 90 ag"lummmmmum A WINWEN 19 AU

Y v
c%

1 901 Y] o 1w @ y A {
wamammﬂmcﬁumuﬂwm ﬁ%@ 2292MnNUY 19-22=-3 AU !ﬁ@Wﬂ'ﬁﬂﬂﬁﬂJﬂﬁﬁ 3-12
1 1 1 . L ~{ 1 3’/ 1 I~ [ IP=N a 1 1

wunawan d Taudugudldmnmiu (daunsadu -3) Selinanmsaanvuds

o .
Tunninaesvesaumsithwinen 3-6

Z z Z z xjiétWij + CWn < MWhl,Vl € GTh,Vl €L (3'13)

LEGrp JE]iSES reTi

A Y@ [ Y] o 1 1 v o < v oA
LW@iﬂﬂJu%]’Zﬂfﬂiﬁ]ﬂ‘l/l']@ﬂﬁ%‘lﬂll!ﬁ\ﬂlllmagﬂu‘(’J\‘]ﬂ\uﬂuulﬂﬂ']illlu'ﬁfl%‘]‘ll@\‘iWﬁ'ﬁW‘ﬁ‘ﬂ

) 2 < < = g 0 ' P o a4
m"lmmsuumuﬂ 4 quM3IN 3-13 [T UMIMUUANHATIVNVIHUNITIN

[ 9 [} Y

Y a A 4 U Y Y] %‘ o =
ﬂﬂﬁgﬂﬂfﬂﬂ"ﬁiﬁﬂﬁﬁﬂﬁ 1 vzvudslvinguanm Gr, ﬂuumuﬂﬁzﬁmunaﬂﬂﬁgummm

1 a 1 %,' o 1 { U a A J !
Tumuanihmminsedeuvesngugnd » Nezdesgndalaedlsznoums lavaand / im 14

Y v
NAVUADUN 4

Z z Z z xjiétwij + cwy < 09p; Z me; VI EeL (3-14)

ieGrhje]iseS[ETSil heHIlEeL

I

A

Y Y 1 go’ @ Aa A Y] 4
wie Ifiiulahdadnnihminvesdiszneums Tadadnd / anuflulamiteu'ly

9
Y [ 27 2

o o a2 { a a < J 1
Tudyandn duiuwaswvouimingsiidlsznounsTavaand 7 vzvudalingugne
Y

o o o LY 1a v d o
Gr, ﬂuumuﬂﬁzﬁmuﬁqﬂﬂ@uu ﬁwsfm"lumuwaﬂmmmmmﬂmiwmmmmJ

1 % 1

d' [l 9 a a 4 o Y d‘!
ﬂ?ﬁﬂﬁﬂuﬁimﬂﬂuUlfUﬂﬁ‘lluﬁﬂﬂ]@ﬂ@jﬂi%ﬂﬁ]ﬂﬂﬁiﬂﬂﬁ@ﬂﬁ l Tasmvualianuaaianaou

9 J " v 9 Y] {
u@flﬂ'ﬂ’ﬂ%ﬂl‘ﬂ'lﬂﬂi@ﬂﬁg 10 @N’ﬁllﬂ'liﬁ 3-14



67

1 a}l Q} 1 % % 3O} v
AIUTUADUNTIANTHMTVUEITUIUDA il ll‘ﬂ ﬂ%ﬁﬂﬁﬂﬁ?ﬂﬁ@ﬂu1ﬁuﬂﬁ$ﬁwﬂlﬂﬁ

' oA 1 9 v A1 9

¥ o A ' = o v 3 @ A A 1 a
wminfignuuda laudsdagiuuds néaliantesniniminsedounse lu windilianios
v o o 4 ' o o a o <3
nnawsohdeyamsdetoningna guuuassimuamsFaduiwaunayla
v A 1 g Y] %} v A 1 Yy a1 A % @ A Y o
Wi sammihminaz auveuhminiignuuds ldudliaunumihminnedeulinayld
o %} A o 90} v A Y a A o 1 9 ] [ 9 A
g memuaihiniidilszneums ladaanduaazeazaosvuds lldignsamou
12 c;y/ & 1 [ 1 A @ A A 4 @ :i}
Tnudnasanile aaumstamsnmsvuasludouna 11 aisunmsnensaimsaide
' o daaa 2 ~ ¥ s s o
Mstlszarananmaansnangaly azins 14 Tomusosasananis (Open
o [ v oA { 1o @ o (% v A
source software) f1H5 UM IHaANT NN auRgauuy lusinataudnlsTlunmsaaduly
{ o = : P2 1
A9 OpenSolver 2.8.6 N1 laun luTaseuiidnma Feanuisaaind naaun 1y 1d Taelade
1 1 A a a 4 4 . I
aldeiudy Tasnd OpenSolver ldwoniiasszurana (Solver engine language) 111
CBC solver (COIN-OR Branch and Cut solver) P Tag COIN-OR (The computational
1 o (% a o 4 4 4
infrastructure for operations research foundation) L1113 vauITetiaen lawe a3
. . 4 < ¢ °
U52178Ma Gurobi 7.0.2 (Academic version) tipannllugendisdseulrananuyusians
A Aa A Aa o g o U a o o [ VA 9
MILP #ilisz@ninngs auassiimuuamimnnilwesdmivlseuiana 2 mit laninms
3 LA A
NAaB3 Ao 1o TFUARIHEMTUANNLAZ VB VIUA (Branch-and-bound percentage tolerance)
Vo P-4 = Y o X X . o
i 0.01 Wefisud taznageganlFlunsAuMIHAaNS (Maximum solution time) f1¥UA
NN 900 IUIN 51882108A AINIARUIN D
o 3 a2 Y o < A9 o v A
M3UsZNIaNaALLUTIA0IMAUAMIFUTUNIUIAUNTUITDIINA AD FIWTD
Y Y v 0 Jd v F) v = A v g ) o
l1lszunananaz lradwiegnanysaln U NIz ToYa TUFNNUIVDUADUINIUY 1151

= A a Aa v ~
YT IDYALNUIAY ﬁ]%@‘ﬁﬂ']flﬂ@hlﬂﬂluﬂﬂﬂ 4

syuvanuayumMsaaaule (Decision support system: VBA)

9 Y
Y = v K

I Y v A { o
duapuilazilumsadnszuumivayumsaaauleinvianeenuuuliiuin

Foyariuin Fanmsdaasemsyuds uazudaswaaemsyudan Tlsunsy

'
AN A

J o o
luTaszerionaa ldgldaulunmagamunssuntion]d I Tnsweriionaa
Tumsshamiseirivegud awnseldau ldhemazannsnlsunasugduuuaie q souda

A @ ' A A 9 Y A o 9 o 9 Y o v v
M3feanInunIeuIneItelanundoans Jeyariuidman (Input data) d1msuda
0 o Y 1 1 o & y 9 s Y A
MUy laun urumsdaweunedu flszneulidredeyanssandesdanon 019
A a Y] 4l [ d' 9 %’ @ 4 9 ~ 9 o 1
Fonaanuaijua1e 9 Fogna irinaoea uazdoyain lnanuuuiieeslymimsvuda

' 0 { g ' ) S o { o
daudeyaihiniiluamsiimes namnsalSunlasu ldawdyansevesdisznoums



S
Input data FNTOYANIIIWEY
} : 3 FYUSIG a6
fdayanmIssNauIeIn
" andn

=

(] 1 [ ° [ 1 1 1 o %‘ ] )
YUAWAD I8 10 uIgszne UMy Muudwmeau minmsvudimiganazy
A oA 1 I L) [ 1 A A
nganoermsvud uduy Tusunsudamsnmsudsgnosnuuylugiuuuniinmadon

4 ¥ o o v 7 4 v ¥ v
TumsFemsnuarmuiummaans el 1adeyadioeon (Output) MTlumssmsvuds

A 1ddeens a3lla awnnd 3-16

Decision support system: DSS

[ Database ]

" dilsznaumyvus
- ﬂs:mmnuﬁnﬂ
= mmmmm‘lumﬁmmn
- USanasimiindudn

v

" daynvudiluada

v

ul ] 4—[>Model base ]

A
A5M1IIAAITIIMTYBFITLIN

" gu@aui 5 MWNA 3-1

A\ 4
| Output Iﬁmummsms’mm%éas’mi’%
. aWAanmuat

o Ao

" AUNNINRS

=3
5°
2D 22

n

e EXD-
©
>
_)('

D.

o

Ao v a o
' ma;ﬂ«ﬂs:naumsmmmaum
1

" 8230N0R !

MNA 3-16 szvvmivayumsaadule

68



UNH 4

a v
WNanN13v8

i
v A A

v 9
MInaaouUlszanInmueaisn13Ide aanesuie R luuna 3 Wy azly

9 1

~ v AN Y o a o A A A = A
ﬂi‘illﬁﬂumﬂuw’ﬁa‘l/\l‘ﬁﬂllﬂ AUUBDUANITUUEIVIT 59 'Jualuﬁ']lllﬂ@u o lﬂ'ﬂuﬂa']ﬂll NI U

U

[

= = Y = [ 1 g}/ v d
unan Y w.e. 2559 318@13Lf]fJWUEI\‘lfﬂiulﬂw']GINWﬁ'm/\lﬁGlutmﬁ$ﬂlUﬁ@ULLﬁ$NﬁaW‘ﬁﬁﬂﬂﬂ13
ao g; ! t4 3 gy o
AYLUTANNUUVUADU hlﬁjllﬂ ﬂ15W81ﬂﬁﬂlﬂ15ﬁ\1£§ﬂLLUUiWﬂlﬁ@u ﬂWiGl%ILLUUﬂWﬁ@QﬂiLJﬁ']ﬂTi

' ° o a o < @ v A
VYUAN ﬂ131%&!’ﬂ’ﬂﬂ'}aENﬂ']W‘L!ﬂﬂ']iL“]N!%u%’]u?umﬂWﬁll LlagﬁgﬂﬂﬁuUﬁHUﬂ1§@]ﬂﬁu1ﬂ

d o A
MINENNIUMITIFDUVUTIEADU

doyannudonsasa dounda

!

nenTainNUADINITVRIgAM

g HUUS1a04

N
ta N

8

ApMINENTA N Jammsvuda

1. Moving Average 4 and 5 months ) P \\\ _______________
Tdwamsnensal N o,

2. Exponential smoothing . - ! TYoyaun ]

anda ° . 1
. PMIINUM MSEega -~ Tt
3. Trend analysis * L,

4. Holt-Winter’s (Multiplicative)

1 Y
NN 4-1 ‘lJ“L!G]?JuﬂTiWEﬂﬂiﬂf

C4 Y A Y 99 £y 2 Y
NITNYINTUAITNADINTIINYADUVDIGNA Gl“lﬂl’t]i;ljﬁﬂ’ﬂﬂ@]’t]ﬁﬂﬁﬁ]iﬂlﬂﬁ@jﬂﬂ1
9 [ 9 0 d ad A ax 1 a
gDUNDN Gl”l?J‘lJi’)ﬂ;lJamlu@ﬂiNﬂ”lﬂWl!’Jﬂ U-1 IﬂEJTI”IﬂﬁWEJ”Iﬂim 495 A9 ITNITHIAURDY
A A A v A 3 o = ax Y
PADUNLUU 4 Lag 5 1D ﬂ”li‘]Ji‘]JLiEJ‘]JLL“]J“]JL’E)ﬂ"]iT‘]_]LHULGIfEJa ’J‘ﬁﬂ”liﬂWﬂﬂszm’JIUN uag
ax o a 4 =) a a E( A 1 Qddy
:J‘ﬁmaﬂaamgamumamuumaqamamf;]m %1ﬂﬂ153!ﬂ§1$ﬁ1ﬂﬂﬂﬂ 3NUI4ITU
a ) A g v v ¥ a
ummmmmmmzﬂiamqunﬂgﬂu‘umagamﬂu"lﬂllﬂmmgﬂmnﬂsw AMNMUULADN

o 9

¢ a PO g 5 g 7 '
HANMININTIINIDMINeINTaINiia1 MSE age T ldiludoyatindrluduaeuselal

Rl

oA ' Y ' A Y o
3ﬂllﬂﬂﬂ1§Wﬂ1ﬂ§mwlﬁu13ﬁlﬁl@\ulﬁaggﬂﬂ’](}luu@aglﬂﬂulaéﬂqﬂ AT NNIANUIN V-2



70

1A

= 1 Aax o~ v 9 ' asy Y
GNW‘U’JTJ‘ﬁﬂﬁWﬂ1ﬂiﬂ!ﬂl‘l’iu1$ﬁhﬂﬂmﬂyﬁﬁﬂujﬁiy o ‘ﬁﬂ1§ﬂ1ﬂﬂ$mlm’ﬂuu
% d’

ANNITN 4-1

9 o & o2 < Y o A
ﬁ'lﬁﬁ‘]JﬂJUﬁ@UﬂWﬁWﬂWﬂﬁﬂ!uagﬂlﬂuﬂWWi'}Nll@ ANNINN 4-1

d‘ o Y d' (% 4 1 1 A
AN 4-1 EU'IM’JL!Qﬂﬂ'mm‘lﬂzﬂ‘]Jﬂ']’iWfJ']ﬂﬁm!t@ﬁggﬂ!LUU1ULL@ﬁZLﬂ’EJ‘L!

o Y Ad'
IHIUANMNTHNIE
d (Y] J
NITNEYININ ﬂUﬂ15Wﬂ1ﬂ§ﬂ!!W‘ﬁ$§‘ﬂ!!U‘U (318)
.. n.8a. B5.A.
an 9
FmsmanziuLug Uy 21 24 25
an oA 4 A A
FNTHIAURYUAADUNLUD 4 IADU 2 1 0
an oA A = A
FOTHIAURDUAADUNLLUL 5 1ADU 1 0 0
ast 4 a Jd Aa
15904 lgaalaz Iumnes 1PIf) 1 1 2
Y [P=1 J 4
maya"lmwmwammiwmmm* 2 1 0
33U 27 27 27

a9 = A =2 91 9 Jd 3 J
UL *Uluumayaiuaﬂﬁiuiau 12 10U ‘Nﬁl"]fﬂ']ﬂ’J']llﬂ@\‘lﬂﬁ'ﬁﬂﬂﬂ']ﬁWfJ']ﬂﬁﬂ!HJufjme

an 1 o

J { o a

WANTINYINITUIN ‘ﬁﬁﬁ?ﬂ MSE ﬂTQfﬂﬂl@Q!ﬁﬂuﬁ]ﬁ1ﬂN Lﬁ@qummau uazlﬁau
o o = ' s A 9 )
FTUIANY ANATTHNNANUIN U-3 D U-5 ﬂ%ﬂ’l’)il%l&ﬁﬂﬂ‘hﬂEﬂﬂ!ﬂﬁ@uﬁﬂﬂﬂlﬂuﬁﬁﬂﬂn@ﬁ]ﬂﬂﬁ
a 1 A = ] J = J I 14 Y o A 1
%N“lmmazmauumzm 3.39 D4 18.65 1Wosigua ﬁ?ﬂllﬂ ANATT NN 4-2 AIUNDN

P I v Y Y U oAA o v 1 1w

fﬂiWfﬂﬂimﬂﬁ’gﬂlﬂuﬂWﬂ’JH\lGI’ENﬂ'I'iGUENQﬂﬂWLLUUiWEJﬂZ]Mﬂu@@31ﬂ1muﬁ’ﬁm1ﬂu WYN

il 19ee Tunnuiaesdyminmsvuds agyl1d dsarsei 4-3

AT 4-2 AWARIANADUVDINANTHEINIBINUTOYAAWAREIN I3 TUIAAzIROU

GET .0, .2, 5.9

A P-4 P-4 P2
ANUADIANADU 339 ulosisua  -18.65 Wesisua  5.47 nlosigua

MBI *AAAAY WD ATNEINTRINAITBINAINNNADINITIT



71

A 9 Y voAy Y s
AT NN 4-3 ‘ﬂ'N?J@]fNﬂ']'iell’tf]\TQﬂﬂ'lLL‘U‘Uﬁ"IEJﬂE]ﬂJ“I/lulﬂﬁnﬂﬂ'l'inJ']ﬂﬁﬂl

b % d o
MHUNINNITNYINITY (AY)

nQNgNM
.. .8, 5.9.
A 4,811.09 5,350.63 6,303.52
B 277.16 287.64 287.76
C 2,390.66 2,066.13 1,864.09
D 2,869.84 2,715.72 6,330.03
E 2,365.12 1,567.22 994.66
F 7,693.78 7,772.17 8,134.08
G 1,992.25 2,099.10 2,575.69
H 454.71 362.02 346.70
J - - 26.43
K 522.50 702.43 845.60
L 576.01 551.92 514.12
0] 259.02 227.27 291.51
P 80.15 66.24 91.61
7Y 24,292.29 23,768.48 28,605.81
o U
uuumamﬂtymmwum
GINERGEH HUVTIABIMHUANT
dymmsvuds e oy Faduswuduna
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ 1. mInNIzAeaesIBReu (uw,)
Foyavinms . 2 dadiumsiden .4
§ o’ o g E» Toyariudn 399 1
lszrana 7 flsgneums Tavadnd ¢
””””””””” vousazgni lusoufou —
Y9N 2

H 9
AN 4-2 TupouLDUTIARITyMINMIVUET



72

9 v
Q/ v =

& < 0o v ' v v oAy
VYUADUU ANNTNN 4-2 !ﬂuﬂ13u1m0§6ﬂ1ﬂ11uﬂﬂﬁﬂ']'iell@\igﬂﬂ']!l,ﬂﬂi'lﬂﬂquﬂul,ﬂ
4 Y3 o o 1 Y o Y o 4
‘ITIﬂfnﬁWfﬂﬂﬁﬂlll'lGl%ﬂu@nﬂ']ﬁuﬂﬂ']ﬂ'ﬂuﬁ@ﬂﬂ’lﬁ (Demand) UHLUUIAB ummwuﬂclw
Y H 1 1 1 % 1 g’/ g’/ o
UIN ﬂﬁﬂ%gﬂ%ﬂﬁ\‘] (Supply) ﬁ@\iﬁﬂ']Wl']ﬂ‘UﬂWﬂ'ﬂiJigljﬂﬂﬂ']ﬁuu NNUUYsZNIaNaLLUTIa0Y
Yy 9 ) Ay v 7 A & a A
ﬂ?fl‘ll@gaﬂ'ZﬂiJﬂ@\‘]ﬂ?i“l/lulﬂﬂWﬂﬂ'ISW‘c’J'lﬂiﬂ!‘ll@QLﬂ'ﬂﬂ@!ﬁWﬂiJ PIBDUNHAINTYU Lasind Y
o ¥ A ' A a R a A P o 2 ' A
TUNAY ma“lmmu”lmmq 9 S?’]']NVI@‘E‘]JT(’Jll'J’E)ﬂ?ﬂﬁglﬂﬂﬂiuﬂﬂﬂ 3 Ulﬂwaammmuﬁﬁwmau
Ao A A g 1 A =} o oA 9}::91’0./ o
“I/I@l']“l/lﬁqfﬂﬂ!ﬂuﬂW Lower bound Llﬁﬁim@!‘]_r%‘(’J‘Ul‘ﬂfJUWﬁﬁW‘ﬁ“VlllfﬂL!ﬂ‘UNﬂaW‘ﬁﬂ']ﬂﬂWi‘]JﬁgﬂJ'JﬂW'd
I3 Y 9 Y a A A A S 1 A
LlllllEﬂ"lﬁ@Qﬂ'JfJGU’E)iJ“'ﬂﬂ?ﬂllﬁ’f)\iﬂ1'§%3\1LW’E)(?J.W'ﬂcluﬂﬁﬂl“l/lﬂ']ﬁ“INfJ']ﬂﬁmllll‘JJﬂ'NllﬂﬁTQLﬂﬁ@u
1 ] o g 1 1 [ 1 1 v 1 { A
WTJ'J"Iﬂ'J'IiJLLiJufJ']‘U’ENﬂ']TINﬂ?ﬂimﬁ\iW'GWI@ﬂ"lﬁ’?lu@]']\iallﬂﬁﬂfl%}ﬁﬂﬂﬁluﬂ?i‘lll!ﬁﬁﬁlﬂﬂ

A9915197 4-4

{ v o 1
A15199 4-4 WaaW'ﬁﬂ’lﬂﬂ’]iﬂﬁgwjaWallﬂﬂﬂ’laﬂ\iﬂiyﬁ']ﬂ'lﬁsllu/ﬁq

alyneglumsvuas (wn) FIUMA
L Yoyannu  UayanINABINS aIUA aIUA
Y a d d = Jd
ABINIDI NMINEINTN (L) GIEETEAT))
fany 4,620,147.49 4,794,034.16 173,886.68 3.76
Wi]ﬁ%ﬂ"lﬂu 5,688,413.87 4,665,709.62 1,022,704.25 17.98
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Logistic com.
K 493.45 0 0 2869.8 | 2365.1 | 7816.9 | 1992.3 | 454.71 0 522.5 | 576.01 0 0
N 1876.1 | 277.16 | 2390.7 0 0 0 0 0 0 0 0 259.02 | 80.15
M 2441.5 0 0 0 0 0 o] 0 0 0 0 o] 0
Sum 4811.1 | 277.16 | 2390.7 | 2869.8 | 2365.1 | 7816.9 | 1992.3 | 454.71 0 522.5 | 576.01 | 259.02 | 80.15
Delivery places
dadiu A B C D E F G H ] K L o] P
K| 0.10 0.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
N| 0.39 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00
M| 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
total| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00

d' @ [ A 9 a a 4 =
NNN 4-3 ﬁﬂﬁﬁuﬂ"ﬁmﬂﬂ@‘]Ji%ﬂE]']Jﬂ"ISIﬁﬁ]fW]ﬂﬁ"llﬁ]\imﬁ]u@]‘aWﬂiJ

Logistic com.
K 867.37 0 0 2715.7 | 1567.2 | 7772.2 | 2099.1 | 362.02 o] 702.43 | 551.92 0 0
N 2106.4 | 287.64 | 2066.1 0 o] 0 0 0 o] 0 0 227.27 | 66.237
M 2376.8 0 0 0 o] 0 0 0 o] 0 0 0 0
Sum 5350.6 | 287.64 | 2066.1 | 2715.7 | 1567.2 | 7772.2 | 2099.1 | 362.02 o] 702.43 | 551.92 | 227.27 | 66.237
Delivery places
Andu A B C D E F G H J K L 0 P
K| 0.6 0.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00
N| 0.32 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00
M| 0.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
total| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
d' [ 1 A 9 a a 4 = =y
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Logistic com.
K 256.75 0 0 6330 | 994.66 | 8134.1 | 2575.7 | 346.7 | 26.429 | 845.6 | 514.12 0 0
N 3186.2 | 287.76 | 1864.1 0 0 0 o] a 0 0 0 291.51 | 91.614
M 2860.6 0 0 0 0 0 0 0 0 0 0 0 0
Sum 6303.5 | 287.76 | 1864.1 | 6330 | 994.66 | 8134.1 | 2575.7 | 346.7 | 26.429 | 845.6 | 514.12 | 291.51 | 91.614
Delivery places
Ansu A B C D E F G H J K L o] P
K| 0.04 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00
N| 0.51 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00
M| 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
total| 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
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MUHTIAADY (VM) @1 Lower bound
EE) a
» ** 11917191909 anag amaq | Pmitdoyadie
1AOU - , Uszunama
wuman | durmmsvuas | @) (%) .
© !l]JUﬁﬂaﬂﬂﬂﬂJuﬂ1ﬂWi
uagMILP YU
SRRGH 4916231 4,713,923 202,308 | 4.12% 4,620,147
woAIN U 6,019,962 5,833,046 186,915 | 3.10% 5,688,414
FUNAN 5,595,203 5,400,482 194,721 | 3.48% 5,328,027
59 16,531,395 | 15,947,451 583,944 | 3.53%
mAsADIABY | 5,510,465 5,315,817 194,648 | 3.53%
=103 1o yavslunmsnageunuuiaeslyminsvuds uaz MILP

M 4-6 waansanmsnaaswuuiaslymmMsyudwazMILP Ae903a13 9

o y Thinazau (@) dadudzay
dauf Ui

K N M ||K:70% |N:20% | M: 10%
1 10/3/2016 | 1,038.83 | 228.00 - 1(82.00% | 18.00%| 0.00%
2 10/4/2016 | 2,180.10 | 364.79 | 344.79||75.44% | 12.62%| 11.93%
3 10/5/2016 | 345227 | 686.17 | 344.79||77.00%|1531%| 7.69%
4 10/6/2016 | 4,570.90 | 1,048.50 | 344.79||76.64% | 17.58% | 5.78%
5 10/7/2016 | 5,325.89 | 1,048.50 | 521.07||77.24% | 15.21%| 7.56%
6 10/10/2016| 5.952.16 | 1,067.81 | 883.54|75.31%|13.51% | 11.18%
7 10/11/2016| 6,932.71 | 1,854.01 | 883.54||71.69%[19.17%| 9.14%
8 10/12/2016| 7,747.34 | 2,018.96 | 1,214.76||70.55% | 18.39% | 11.06%
9 10/13/2016| 8,863.41 | 2,567.91 | 1,214.76||70.09% | 20.31%| 9.61%
10 [10/14/2016| 9,537.12 | 2,681.39 | 1,491.27|69.56% | 19.56% | 10.88%
11 10/17/2016| 10,153.23 | 2,939.53 | 1,491.27||69.62%|20.16% | 10.23%
12 |10/18/2016] 10,620.74 | 3,273.12 | 1,491.27|/69.03%|21.27%| 9.69%
13 |10/19/2016] 11,277.66 | 3423.64 | 1,665.67||68.90% |20.92%| 10.18%
14 |10/20/2016] 12,668.20 | 3,870.24 | 1,665.67||69.59%|21.26%| 9.15%
15 [10/21/2016| 13,564.07 | 3,870.24 | 1,991.87||69.82%|19.92% | 10.25%
16 [10/25/2016| 14,652.44 | 4,191.14 | 1,991.87(|70.32% | 20.12%| 9.56%
17 [10/26/2016| 15.402.97 | 4,622.33 | 2,014.57(|69.89% | 20.97%| 9.14%
18 [10/27/2016| 15,827.55 | 4,622.33 | 2,259.72(|69.70% | 20.35% | 9.95%
19 [10/28/2016| 16,412.09 | 4,646.63 | 2,325.93(|70.18% | 19.87%| 9.95%
20 |10/31/2016| 16,496.61 | 4,672.11 | 2,345.55(|70.16% | 19.87%| 9.98%
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K N M K: 70% [N: 20% |M: 10%
10/3/2016 | 1,038.83 19.38 208.62 (182.00%| 1.53% | 16.47%

—_

2 10/4/2016 | 2,180.10 156.17 553.41(75.44%| 5.40% | 19.15%
3 10/5/2016 | 3,494.49 173.44 815.30(77.95%| 3.87% | 18.19%
4 10/6/2016 | 4,613.12 249.23 | 1,101.84 (77.35%| 4.18% | 18.47%
5 10/7/2016 | 5,368.11 249.23 | 1,278.12 (177.85%| 3.61% | 18.54%
6 |10/10/2016| 5,994.38 268.54 | 1,640.59 (75.84%| 3.40% |20.76%
7 [10/11/2016| 6,994.35 499.27 | 2,176.64 (72.33%| 5.16% |22.51%
8 [10/12/2016| 7,808.98 995.44 | 2,176.64 ||71.11%| 9.07% | 19.82%
9 [10/13/2016| 8,946.36 | 1,523.08 | 2,176.64 | 70.74%|12.04%| 17.21%
10 [10/14/2016| 9,660.47 | 1,872.67 | 2,176.64 |[70.46%|13.66% | 15.88%

11 |10/17/2016| 10,276.58 | 1,872.67 | 2,434.78 (70.46%|12.84% | 16.69%
12 {10/18/2016| 10,744.09 | 2,206.26 | 2,434.78 |69.83%|14.34%| 15.83%
13 {10/19/2016| 11,417.70 | 2,514.49 | 2,434.78 |69.76%|15.36%| 14.88%
14 {10/20/2016| 12,808.24 | 2,961.09 | 2,434.78 |[70.36%|16.27%| 13.37%
15 [10/21/2016| 13,747.06 | 3,119.57 | 2,559.55|70.77%|16.06% | 13.18%
16 |10/25/2016| 15,012.68 | 3,263.22 | 2,559.55 || 72.05%|15.66% | 12.28%
17 |10/26/2016| 15,992.64 | 3,376.69 | 2,670.54 || 72.56%|15.32%(12.12%
18 |10/27/2016| 16,624.10 | 3,414.96 | 2,670.54 (73.20%|15.04%| 11.76%
19 |10/28/2016| 17,208.64 | 3,439.26 | 2,736.75 || 73.59%|14.71% | 11.70%
20 [10/31/2016| 17,293.16 | 3,464.74 | 2,756.37 |[73.54%|14.73%| 11.72%
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MINMARUIN N-1 AIDINMIMLHUMTTATINOUYTUI

m

" Wy Y - v3En hmitn Vhwiinia Mg
i , i ahwiin (@) , 30U53YN - . Ve o anw/

foBd 239 (Fw) ml¥ae (fu) . 334 (L)

)

2016/12/12 X22231 F2 833 K
2016/12/12 Y20681 F2 13.73 K
2016/12/12 Y20762 F2 754 K 18W 296 296 208 6156.8
2016/12/12 Y16931 F2 11.46 K
2016/12/12 Y17361 F2 11.79 K
2016/12/12 Y20471 F2 6.73 K 18W 29.98 29.98 208 6235.84
2016/12/12 Y16541 F2 1139 K
2016/12/12 Y16542 F2 11.66 K
2016/12/12 Y16602 F2 6.73 K 18W 2978 29.78 208 6194.24
2016/12/12 Y16632 F2 10.48 K
2016/12/12 Y18242 F2 11.05 K
2016/12/12 Y20473 F2 8.41 K 18W 29.94 29.94 208 6227.52
2016/12/12 Y15381 F2 11.48 K
2016/12/12 Y19222 F2 11.25 K
2016/12/12 Y20761 F2 739 K 18W 30.12 30.12 208 6264.96
2016/12/12 J07591 F2 1127 K
2016/12/12 X16182 F2 9.2 K
2016/12/12 Y17151 F2 8.77 K 18W 2924 2924 208 6081.92
2016/12/12 X20602 F2 9.26 K
2016/12/12 Y16612 F2 10.46 K
2016/12/12 Y17132 F2 10.45 K 18W 30.17 30.17 208 627536
2016/12/12 X22232 F2 9.85 K
2016/12/12 Y20581 F2 1037 K
2016/12/12 Y20692 F2 9.46 K 18W 29.68 29.68 208 6173.44
2016/12/12 Y14931 F2 103 K
2016/12/12 Y14932 F2 9.2 K
2016/12/12 Y16752 F2 104 K 18W 299 29.9 208 6219.2
2016/12/12 X22433 F5 1022 K
2016/12/12 Y15972 F5 11.46 K 18W 21.68 22 208 4576
2016/12/12 Y15941 F5 1137 K
2016/12/12 Y15971 Fs 1131 K 18W 22,68 2268 208 471744
2016/12/12 X29121 F5 9.69 K
2016/12/12 X30653 Fs 625 K
2016/12/12 Y20071 F5 9.36 K 18W 253 253 208 5262.4
2016/12/12 X20713 Fs 7.17 K
2016/12/12 X30651 F5 631 K
2016/12/12 Y20072 Fs 943 K 18W 2291 2291 208 4765.28
2016/12/12 Yi6611 F2 10.19 N
2016/12/12 Y17121 F2 1021 N
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1M

o 4 Hneay Y - v3dn hmifouu rhwifnia mlioe
i , g dhwin (f) , ERMERINY Do ann/
foed YU 39 (Aw) e (Gu) B 53U (M)
2016/12/12 Y20691 F2 921 N 18W 29.61 29.61 241 7136.01
2016/12/12 X22494 F2 8.41 N
2016/12/12 X23682 F2 837 N
2016/12/12 Y16641 F2 1385 N 18W 30.63 30.63 241 7381.83
2016/12/12 X21302 F2 10.14 N
2016/12/12 Y16601 F2 10.04 N
2016/12/12 Y17122 F2 10.12 N 18W 303 303 241 73023
2016/12/12 X22023 F2 926 N
2016/12/12 Y17141 F2 10.17 N
2016/12/12 Y18241 F2 108 N 18W 3023 30.23 241 7285.43
2016/12/12 X21281 F2 9.43 N
2016/12/12 Y16142 F2 9.76 N
2016/12/12 Y16631 F2 10.17 N 18W 29.36 29.36 241 7075.76
2016/12/12 X20621 F2 952 N
2016/12/12 Y16141 F2 9.55 N
2016/12/12 Y20481 F2 9.44 N 18W 28.51 2851 241 6870.91
2016/12/12 W05822 Gl 6.75 N
2016/12/12 W14342 Gl 515 N
2016/12/12 W14343 Gl 542 N
2016/12/12 X07852 Gl 11.53 N 18W 28.85 28.85 259 7472.15
2016/12/12 W05824 Gl 5.65 N
2016/12/12 X03392 Gl 8.04 N 18W 13.69 22 259 5698
3 582.16 590.79 13137279
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m

r gy . Vit 3t imiiueds VhmiinAn mildswsau
IUN . anm o . IDUIIND » B ' o (uw/
nowd (G yuds () mldde ¢ i (m)
2016/12/12 Y20681 F2 13.73 K
2016/12/12 Y16641 F2 13.85 K 18W 27.58 27.58 208 5736.64
2016/12/12 Y20473 F2 8.41 K
2016/12/12 Y16612 F2 10.46 K
2016/12/12 Y14932 F2 9.2 K 18W 28.07 28.07 208 5838.56
2016/12/12 Y18242 F2 11.05 K
2016/12/12 X20602 F2 9.26 K
2016/12/12 Y14931 F2 103 K 18W 30.61 30.61 208 6366.88
2016/12/12 Y16632 F2 10.48 K
2016/12/12 X22494 F2 8.41 K
2016/12/12 Y16141 F2 9.55 K 18W 28.44 28.44 208 5915.52
2016/12/12 Y20762 F2 7.54 K
2016/12/12 Y17132 F2 10.45 K
2016/12/12 Y20581 F2 10.37 K 18W 28.36 28.36 208 5898.88
2016/12/12 Y16752 F2 10.4 K
2016/12/12 Y16611 F2 10.19 K
2016/12/12 Y17122 F2 10.12 K 18W 30.71 30.71 208 6387.68
2016/12/12 X22231 F2 8.33 K
2016/12/12 Y16602 F2 6.73 K
2016/12/12 X21281 F2 9.43 K 18W 24.49 24.49 208 5093.92
2016/12/12 107591 F2 11.27 K
2016/12/12 Y20691 F2 9.21 K
2016/12/12 X23682 F2 8.37 K 18W 28.85 28.85 208 6000.8
2016/12/12 Y16142 F2 9.76 K
2016/12/12 Y16631 F2 10.17 K
2016/12/12 Y20481 F2 9.44 K 18w 29.37 29.37 208 6108.96
2016/12/12 Y17151 F2 8.77 K
2016/12/12 Y18241 F2 10.8 K
2016/12/12 X20621 F2 9.52 K 18W 29.09 29.09 208 6050.72
2016/12/12 Y16542 F2 11.66 K
2016/12/12 Y19222 F2 11.25 K 18W 2291 2291 208 4765.28
2016/12/12 Y16931 F2 11.46 K
2016/12/12 Y20471 F2 6.73 K
2016/12/12 X21302 F2 10.14 K 18W 28.33 28.33 208 5892.64
2016/12/12 Y17361 F2 11.79 K
2016/12/12 Y15381 F2 11.48 K 18W 23.27 23.27 208 4840.16
2016/12/12 X16182 F2 9.2 K
2016/12/12 X22232 F2 9.85 K
2016/12/12 Y20692 F2 9.46 K 18W 28.51 28.51 208 5930.08
2016/12/12 Y16541 F2 11.39 K
2016/12/12 Y17121 F2 10.21 K
2016/12/12 X22023 F2 9.26 K 18W 30.86 30.86 208 6418.88
2016/12/12 Y20761 F2 7.39 K
2016/12/12 Y16601 F2 10.04 K
2016/12/12 Y17141 F2 10.17 K 18W 27.6 27.6 208 5740.8
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" ey Y T 3t Fhmfavueia FhninAn miFaesan
i , anf . , 5903510 . e @/
foBd (1) YU (1) ml¥ae (@) . @)
#)
2016/12/12 X29121 F5 9.69 K
2016/12/12 X30653 F5 6.25 K
2016/12/12 X30651 Fs 631 K 18W 2225 2225 208 4628
2016/12/12 Y20071 F5 936 K
2016/12/12 X20713 Fs 7.17 K
2016/12/12 20072 F5 943 K 18W 25.96 25.96 208 5399.68
2016/12/12 Y15941 Fs 1137 K
2016/12/12 Y15971 F5 1131 K 18W 22.68 22.68 208 4717.44
2016/12/12 X22433 Fs 1022 K
2016/12/12 Y15972 F5 1146 K 18W 21.68 22 208 4576
2016/12/12 W05822 Gl 6.75 K
2016/12/12 W05824 Gl 5.65 K
2016/12/12 X03392 Gl 8.04 K 18W 20.44 2 226 4972
2016/12/12 W14342 Gl 5.15 K
2016/12/12 W14343 Gl 542 K
2016/12/12 X07852 Gl 11.53 K 18W 221 2.1 226 4994.6
5 582.16 584.04 122274.12
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Y a 9 ]
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v N v oA o
ANNABINITIIIVOY amlunnaziaeu (D]

gni — —
u.n. .. n.A. .. w.A. ny. n.n. a.n. n.e. a.n. n.e. 5.0 Wa3w
Al 4,451.05 4,438.89 3,134.34 2,116.02 3,977.10 4,461.73 4,041.38 4,263.15 4,544.68 5,444.19 6,584.57 5,804.23 53,261.33
A2 114.64 89.02 208.02 246.26 77.96 312.87 129.92 29032 87.92 134.66 267.89 41254 2,462.02
A3 185.84 238.17 254.30 38.41 201.58 231.89 337.37 364.82 302.14 357.93 704.28 330.81 3,547.54
Bl 37.23 1632 78.61 66.20 157.80 356.69 211.38 191.16 229.86 214.19 258.20 1,817.64
c1 15.42 41.09 20.80 3047 3475 79.50 55.84 144.01 22.34 99.52 50.63 594.37
c2 3,023.75 2,751.44 942.29 767.13 72851 914.86 9,127.98
a3 56.55 29.94 11.47 1154 53.80 77.68 240.98
DI 2,682.23 1,611.82 2,192.59 1,592.49 1,361.87 1,531.40 1,549.79 1,607.19 1,733.67 1,577.16 2,724.86 1,451.96 21,617.03
D2 1,311.82 2,090.42 47353 457.50 1,121.89 1,699.58 49036 185.51 143.79 7,974.40
D3 301.21 1,867.79 1,730.26 3,899.26
D5 95.9 736.75 73051 22325 445.89 965.03 445.08 31069 380.13 481.96 533.98 479.33 5,828.50
El 1761.84 2,560.20 97432 1,006.26 1,380.05 1,916.69 1,529.34 1,089.01 1,498.68 554.95 1427134
E2 2,094.94 2,703.40 2,203.38 1,443.45 1,000.39 1,140.51 2,100.87 1,032.72 1,129.61 711.86 699.58 594.24 16,854.95
Fl 371.40 90530 500.58 39138 970.28 476.26 498.63 44234 353.49 23155 362.18 5,503.39
F2 7,230.41 5,150.75 6,269.67 4,396.05 5,243.52 5,142.10 5,419.40 5,999.64 6,678.10 6,074.65 6,635.91 6,677.46 70,917.66
F3 4204 390.83 1,104.11 747.95 327.44 912.89 137.41 163.37 170.30 257.23 298.86 870.27 5,801.06
F4 34.32 247.37 504.41 86.38 338.94 51274 362.55 384.64 231.26 505.21 419.76 486.93 411451
ES 112.38 761.50 320,19 51437 618.55 916.45 63178 586.95 591.36 626.34 1,065.23 78131 7,526.41
Gl 3,945.15 4,001.26 541031 3,469.46 589277 5,157.01 1921.76 2,033.45 1,480.52 3,139.86 4,206.15 4,125.40 44,783.10
HI 160.99 128.39 214.29 316.11 439.04 221.64 420.27 241.26 496.75 142.82 278.49 454.69 3,514.74
n 72.68 18.30 90.98
K2 30.35 23.18 8.24 1151 23.47 11.50 12.03 1155 18.24 150.07
K3 263.98 268.60 44745 652.44 708.19 1,210.59 70227 451.83 74115 775.08 497.91 559.31 7,278.80
L3 67.92 140.81 393.71 250.93 177.57 334.30 382.36 639.36 478.07 380.17 328.18 178.93 3,752.31
o1 40.19 444.65 199.64 162.08 208.70 233.68 199.38 200.41 113.88 152.98 23L11 127.77 2,314.47
02 194.36 64.80 15.56 174.18 103.96 552.86
Pl 17.03 154.11 44.48 1727 114.55 127.93 47537
was 23745.18 25,676.22 27,733.81 18,268.33 22,967.63 26,405.79 24,733.69 24,669.48 24,216.66 23,514.27 29,219.04 27,122.97 298,273.07
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sinuumsnennsal

ana .. .8 5.A.
Al TREND TREND TREND
A2 TREND TREND TREND
A3 TREND TREND TREND
B1 TREND TREND TREND
C1 TREND TREND TREND
C2 TREND TREND TREND
C3 TREND TREND TREND
D1 TREND TREND TREND
D2 TREND TREND TREND
D3 - TREND Multi-Holt
D5 MA-4 MA-4 TREND
El MA-5 TREND TREND
E2 TREND TREND TREND
Fl1 TREND TREND TREND
F2 TREND TREND TREND
F3 TREND TREND TREND
F4 TREND TREND TREND
F5 TREND TREND TREND
Gl TREND TREND TREND
H1 TREND TREND TREND
2 - - TREND
K2 MA-4 TREND TREND
K3 Multi-Holt Multi-Holt Multi-Holt
L3 TREND TREND TREND
0O1 TREND TREND TREND
02 TREND TREND TREND
Pl TREND TREND TREND
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. , ANNAMIA e
Snudeya A . welofidud
Y siluvums ; T mmswennsa - IAAOHIINAT
gnMm , Aldlums . ARINI939 ) ANNAIA
Wennsal ) () . ANNARINS i
Wennaal (#n) o 1w
939 (f)

Al TREND 9 4,262.76 5,444.19 -1,181.43 -21.70%
A2 TREND 9 201.94 134.66 67.28 49.97%
A3 TREND 9 346.38 357.93 -11.55 -3.23%
Bl TREND 9 277.16 229.86 4730 20.58%
cl TREND 8 108.41 2234 86.07 385.25%
C2 TREND 3 2,252.30 767.13 1,485.17 193.60%
C3 TREND 4 29.95 - 29.95 100%
DI TREND 9 1,342.21 1,577.16 -234.95 -14.90%
D2 TREND 6 1,002.40 490.36 512.04 104.42%
D3 - - - 301.21 -301.21 -100%
D5 MA-4 9 525.23 481.96 43.27 8.98%
El MA-5 9 1,486.44 554.95 931.49 167.85%
E2 TREND 9 878.68 711.86 166.82 23.43%
Fl1 TREND 8 647.92 353.49 294.43 83.29%
F2 TREND 9 5,691.51 6,056.18 -364.67 -6.02%
F3 TREND 9 175.92 257.23 -81.31 -31.61%
F4 TREND 9 398.46 505.21 -106.75 -21.13%
F5 TREND 9 779.97 626.34 153.63 24.53%
Gl TREND 9 1,992.25 3,139.86 -1,147.61 -36.55%
HI TREND 9 454.71 142.82 311.89 218.38%
K2 MA-4 9 13.33 - 13.33 100%
K3 Multi-Holt 9 509.17 775.08 -265.91 -34.31%
L3 TREND 9 576.01 380.17 195.84 51.51%
01 TREND 9 160.03 152.98 7.05 4.61%
02 TREND 2 98.99 15.56 83.43 536.15%
Pl TREND 3 80.15 17.27 62.88 364.10%

Ha I 24,292.29 23,495.80

*ifodiFudaunaiamaous 3.39%

(fmnmsnennsal — manudean1snsa)x100

s3 2 A
*x ilofidudnnuamanion = T > =
ANINABINITITY
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AMINMANUIN V-4 N’ﬁﬂ'li‘INfJ']ﬂ'imﬂ’J']iJﬁ}fJ\‘iﬂ']'i‘ll@\‘lgﬂﬁ"llﬁ’f)u W.0. U W.A. 2559

Nuudoya mANu anuamamaey  *slodidud
) silnunms . T mmswennse R '
gnM , Milums . foIMIva 1MANU ANuAMA
NeNNIN ; @) o v o o 4
wennsol G AIN3039 (Fv) e

Al TREND 10 4,798.65 6,584.57 -1,785.92 -27.10%
A2 TREND 10 178.82 267.89 -89.07 -33.20%
A3 TREND 10 373.16 704.28 -331.12 -47.00%
Bl TREND 10 287.64 214.19 73.45 34.30%
Cl TREND 9 86.17 99.52 -13.35 -13.40%
c2 TREND 4 1,959.42 728.51 1,230.91 169.00%
C3 TREND 4 20.55 53.80 -33.25 -61.80%
D1 TREND 10 1,351.70 2,724.86 -1,373.16 -50.40%
D2 TREND 7 839.07 185.51 653.56 352.30%
D3 TREND 1 120.48 1,867.79 -1,747.31 -93.50%
D5 MA-4 10 404.47 533.98 -129.52 -24.30%
El TREND 10 908.52 - 908.52 100%
E2 TREND 10 658.71 699.58 -40.87 -5.80%
F1 TREND 9 558.53 231.55 326.98 141.20%
F2 TREND 10 5,832.56 6,635.91 -803.35 -12.10%
F3 TREND 10 157.97 298.86 -140.89 -47.10%
F4 TREND 10 460.06 419.76 4030 9.60%
Fs TREND 10 763.04 1,065.23 -302.19 -28.40%
Gl TREND 10 2,099.10 4,206.15 -2,107.05 -50.10%
H1 TREND 10 362.02 278.49 83.53 30.00%
J2 - 0 0.00 72.68 -72.68 -100%
K2 TREND 9 4.95 - 4.95 100.00%
K3 Multi-Holt 10 697.47 49791 199.56 40.10%
L3 TREND 10 551.92 328.18 223.74 68.20%
o1 TREND 10 147.61 231.11 -83.50 -36.10%
02 TREND 3 79.65 174.18 -94.53 -54.30%
P1 TREND 4 66.24 114.55 -48.31 -42.20%

HAT I 23,768.48 29,219.04

satfediFudanunaiandensiy -18.65%

(fmnmsnennsal — manudean1snsa)x100

8 A
*x lofidudanuamanion = T > =
ANINABINITITY
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AMITNMANUIN V-5 N’ﬁﬂ'li‘INfJ']ﬂ'imﬂ’J']iJﬁ}fJ\‘iﬂ']'i‘ll@\‘lgﬂﬁ"llﬁ’f)u 5.9. U W.A1. 2559

Nuudoya M mweaangen  *sledidud
) silnunms . T mmswennsal N '
g , Milums . foamIvie 1MANU ANuAMA
NeNNIN . ®) o v o o 4
wennsol ) AIM3039 (FM) ndeu

Al TREND 11 5,575.83 5,804.23 -228.40 -3.93%
A2 TREND 11 211.33 412.54 -201.21 -48.77%
A3 TREND 11 516.35 330.81 185.54 56.09%
Bl TREND 11 287.76 258.20 29.56 11.45%
Cl1 TREND 10 98.52 50.63 47.89 94.60%
c2 TREND 5 1,731.99 914.86 817.13 89.32%
c3 TREND 5 33.58 77.68 -44.10 -56.77%
D1 TREND 11 1,779.35 1,451.96 327.39 22.55%
D2 TREND 8 614.97 143.79 471.18 327.69%
D3 Multi-Holt 2 3,434.37 1,730.26 1,704.11 98.49%
D5 TREND 11 501.34 479.33 22.01 4.59%
El TREND 10 483.43 - 483.43 100.00%
E2 TREND 11 511.23 594.24 -83.01 -13.97%
F1 TREND 10 451.94 362.18 89.76 24.78%
F2 TREND 11 6,139.77 6,677.46 -537.69 -8.05%
F3 TREND 11 163.17 870.27 -707.10 -81.25%
F4 TREND 11 470.13 486.93 -16.80 -3.45%
F5 TREND 11 909.07 781.31 127.76 16.35%
Gl TREND 11 2,575.69 4,125.40 -1,549.71 -37.56%
H1 TREND 11 346.70 454.69 -107.99 -23.75%
” TREND 1 26.43 18.30 8.13 44.42%
K2 TREND 9 1.32 - 1.32 100.00%
K3 Multi-Holt 11 844.28 559.31 284.97 50.95%
L3 TREND 11 514.12 178.93 335.19 187.33%
o1 TREND 11 167.99 127.77 40.22 31.48%
02 TREND 4 123.51 103.96 19.55 18.81%
P1 TREND 5 91.61 127.93 -36.32 -28.39%

HAT I 28,605.81 27,122.97

srtfediFudanuaaiandensiy 5.47%

(Amnmanensal — aanudosnsese)x100

g3 ¢ 4
** nlofiduannuamanioy = T > =
MAINABINITITY
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v a
ATWNNANUIN A-1 NﬁﬁWﬁﬂWﬂﬂWii%ﬂT@Nvﬁﬂ??ﬂﬁ@\iﬂ'ﬁ%i\uﬁﬂu .9, — 5.0. Yszuama

.4 o 4 dwinazan (AK) daaIvazay
aaUN Wun

K N M K:70% N:20% M:10%
1 10/3/2016  1038.83 228 0 82.00% 18.00%  0.00%
2 10/4/2016 2180.1 364.79 34479  7544% 12.62% 11.93%
3 10/5/2016 345227  686.17 34479  77.00% 1531%  7.69%
4 10/6/2016 4570.9 1048.5 34479  76.64% 17.58% 5.78%
5 10/7/2016 532589 10485  521.07 77.24% 1521%  7.56%
6 10/10/2016  5952.16  1067.81  883.54  7531% 13.51%  11.18%
7 10/11/2016 6932.71 1854.01 883.54 71.69% 19.17% 9.14%
8 10/12/2016 774734 201896 121476  70.55% 18.39%  11.06%
9 10/13/2016 8863.41 256791 121476  70.09%  20.31% 9.61%
10 10/14/2016  9537.12 268139  1491.27 69.56% 19.56%  10.88%
11 10/17/2016 ~ 10153.23  2939.53 149127 69.62% 20.16%  10.23%
12 10/18/2016  10620.74  3273.12 149127 69.03% 21.27% 9.69%
13 10/19/2016  11277.66  3423.64 1665.67 68.90% 20.92%  10.18%
14 10/20/2016 12668.2 3870.24 1665.67 69.59% 21.26% 9.15%
15 10/21/2016  13564.07 387024 1991.87 69.82% 19.92%  10.25%
16 10/25/2016  14652.44  4191.14 1991.87 7032% 20.12%  9.56%
17 10/26/2016  15402.97 4622.33 2014.57 69.89% 20.97% 9.14%
18 10/27/2016  15827.55 4622.33  2259.72  69.70% 20.35%  9.95%
19 10/28/2016  16412.09 4646.63 232593 70.18% 19.87% 9.95%
20 10/31/2016  16496.61  4672.11 234555 70.16% 19.87%  9.98%
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.4 o 4 dvinazan (AH) daaIvazay
aaun MW

K N M K:70% N:20% M:10%
1 11/1/2016 ~ 1213.54  198.55 0 85.94%  14.06%  0.00%
2 11/2/2016 1072.96 22.79 256.31  82.72% 8.01% 9.27%
3 11/3/2016 932.1  814.69 0 7135%  22.97%  5.68%
4 11/4/2016 1518.46 196.38  408.35 71.40% 18.58%  10.02%
5 11/7/2016 ~ 1055.18  348.41 0 72.06% 19.67%  827%
6 11/8/2016  803.94  387.88 0 71.47%  2133%  7.20%
7 11/9/2016 766.45 0 687.05 68.92% 18.43% 12.65%
8 11/10/2016  1344.56  142.78 0 71.54%  17.35%  11.11%
9 11/11/2016 75.3 80.08 0 71.25% 17.78%  10.97%
10 11/14/2016 1151 298.3 0 72.11%  18.08%  9.81%
11 11/15/2016  955.82  413.91 0 71.90%  19.17%  8.93%
12 11/16/2016 739.98 332.09 0 71.71%  19.95% 8.34%
13 11/17/2016 ~ 1355.18 15922 4833  71.29%  18.64%  10.07%
14 11/18/2016 1127.74 657.11 11476  70.16%  20.15% 9.69%
15 11212016  887.2  337.85 0 70.29%  20.57%  9.14%
16 11/22/2016 72831  205.7 0 70.61%  20.63%  8.75%
17 11/23/2016 808.81 0 270.86  70.81%  19.68% 9.51%
18 11242016 13112 224.27 0 71.71%  1937%  8.92%
19 11/25/2016 970.29 36.49 370.43  71.65%  18.49% 9.86%
20 11/28/2016  823.99  648.34 22 70.76%  19.83%  9.41%
21 11/29/2016  397.93  193.08 222.78 70.13%  19.94%  9.92%
22 11/30/2016 413.37 115.93 116.04  70.00%  19.90%  10.10%
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.4 . dvitnazan (AH) Faavazan
aaun N

K N M K:70% N:20% M:10%
1 12/1/2016 ~ 1806.49  570.36 0 76.00%  24.00%  0.00%
2 12/2/2016 1031.14 395.18 361.65 68.13% 23.18% 8.68%
3 12/6/2016 ~ 1334.56  353.62 0 71.28%  22.54%  6.18%
4 12/7/2016 1113.64 22.5 301.98  72.50%  18.40% 9.10%
5 12/8/2016 132855  63.25 0 76.18%  16.18%  7.64%
6 12/9/2016 156123  869.76 0 73.56%  20.47%  5.97%
7 12/12/2016 582.16 0 0 74.88%  19.45% 5.67%
8 12/13/2016 1416 196.67 468.46  73.84% 17.94%  8.22%
9 12/14/2016 1402.54 357.65 0 74.51%  18.21% 7.29%
10 12/152016 129737  114.16 591.94 73.39%  16.78%  9.83%
11 12/16/2016  605.94  890.98 0 70.80%  20.14%  9.06%
12 12/19/2016 1628.49 12496  426.18 71.21% 18.66%  10.13%
13 12/202016  1359.17  723.65 0 70.67%  20.10%  9.23%
14 12/21/2016 1206.41 555.92 0 70.52%  20.90% 8.58%
15 12/22/2016  541.56  207.57 11613  70.25% 21.01%  8.74%
16 12/23/2016 64327 4335 39395 69.82% 20.33%  9.85%
17 12/26/2016 114.58 0 0 69.95%  20.24% 9.81%
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. . . Current Solution TP+MILP Solution : BBT 0.01% : Max CPU Time 900 Sec.
o A NUIU U HIMUN
UNTINY oy . . Cost Cost Lower Bound CPU Time Reduced Cost
ana RGIG (1) %K %N %M %K %N %M
(Baht) (Baht) (Baht) (Sec.) (Baht)

3/10/2016 9 134 1266.83 70.10% 27.03% 2.87% 258,140.29 82.00% 1.53% 16.47% 252,944.43 252,919.64 4.52 5,195.86
4/10/2016 14 171 1622.85 81.72% 14.60% 3.68% 361,737.69 75.44% 5.40% 19.15% 356,243.12 355,544.26 900.04 5,494.57
5/10/2016 11 195 1593.55 75.40% 17.76% 6.84% 353,261.16 77.95% 3.87% 18.19% 329,444.39 330,796.15 7.24 23,816.77
6/10/2016 13 174 1480.96 75.83% 16.64% 7.53% 343,242.48 77.35% 4.18% 18.47% 319,174.30 319,174.30 1.78 24,068.18
7/10/2016 7 128 931.27 75.27% 1821% 6.51% 187,339.31 77.85% 3.61% 18.54% 175,876.95 175,859.45 404.33 11,462.36
10/10/2016 8 131 1008.05 73.83% 19.33% 6.84% 197,159.85 75.84% 3.40% 20.76% 187,449.36 187,431.28 267.31 9,710.49
11/10/2016 13 189 1766.75 73.55% 18.89% 7.56% 341,866.05 72.33% 5.16% 2251% 342,411.43 343,093.43 10.84 -545.38
12/10/2016 10 168 1310.8 72.68% 19.07% 8.25% 287,859.88 71.11% 9.07% 19.82% 276,632.80 276,071.66 900.03 11,227.08
13/10/2016 11 192 1665.02 73.30% 18.93% 7.77% 329,638.15 70.74% 12.04% 17.21% 325,392.56 325,864.36 119.54 4,245.59
14/10/2016 11 114 1063.7 72.17% 19.83% 8.00% 216,598.79 70.46% 13.66% 15.88% 205,537.72 206,371.90 900.02 11,061.07
17/10/2016 9 120 874.25 72.57% 19.43% 8.01% 163,834.04 70.46% 14.61% 14.92% 159,560.16 159,560.16 82.09 4,274.48
18/10/2016 12 116 801.1 73.43% 18.41% 8.16% 190,736.95 69.83% 16.02% 14.15% 169,768.66 169,028.20 900.02 20,968.29
19/10/2016 10 101 981.84 72.92% 18.55% 8.53% 205,556.22 69.76% 16.94% 13.30% 196,224.63 196,708.63 4.19 9,331.59
20/10/2016 13 217 1837.14 74.49% 17.44% 8.07% 371,036.62 70.36% 17.68% 11.96% 361,449.20 361,449.20 7.13 9,587.42
21/10/2016 10 142 383.94 74.20% 17.32% 8.48% 248,441.60 70.77% 17.39% 11.85% 235,127.88 235,127.88 10.84 13,313.72
25/10/2016 12 147 404.57 74.06% 17.55% 8.39% 294,896.20 70.00% 18.95% 11.05% 289,290.96 288,212.63 900.03 5,605.24
26/10/2016 10 125 202.94 73.18% 18.03% 8.79% 242,410.22 70.00% 19.56% 10.44% 228,137.75 226,253.01 74.11 14,272.47
27/10/2016 10 91 669.73 72.70% 18.06% 9.24% 148,315.38 70.00% 19.87% 10.13% 135,795.23 134,755.23 900.02 12,520.15
28/10/2016 10 71 675.05 72.65% 18.11% 9.24% 148,905.86 69.99% 19.99% 10.02% 141,126.08 140,581.48 900.02 7,779.78
31/10/2016 3 16 129.62 72.71% 18.01% 9.27% 25,253.40 70.00% 20.00% 10.00% 28,923.00 28,923.00 0.61 -3,669.60

R 2742 20,669.96 4,916,230.74 4,716,510.61 4,713,725.85 199,720.13

611
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Current Solution

TP+MILP Solution : BBT 0.01% : Max CPU Time 900 Sec.

Suiida ERTRIT LRITRIT Yhmin
o . . Cost Cost Lower Bound CPU Time Reduced Cost
vou ane fvYa (o) %K %N %M %K %N %M

(Baht) (Baht) (Baht) (Sec.) (Baht)
1/11/2016 15 161 1412.09 70.25% 12.48% 17.28% 323,348.69 85.94% 6.75% 7.31% 312,539.67 312,539.67 9.12 10,809.02
2/11/2016 14 167 1352.06 74.38% 11.78% 13.84% 295,443.48 83.52% 4.27% 12.21% 285,395.55 286,066.68 25.49 10,047.93
3/11/2016 15 203 1746.79 76.52% 11.38% 12.10% 332,824.36 71.84% 7.93% 20.23% 338,251.34 337,952.71 900.03 -5,426.98
4/11/2016 12 212 2123.19 75.95% 12.16% 11.89% 426,103.77 71.74% 8.35% 19.91% 413,739.82 413,700.49 335.38 12,363.95
7/11/2016 11 87 1403.59 74.67% 13.49% 11.85% 288,801.13 73.70% 7.05% 19.25% 275,826.80 279,021.42 900.02 12,974.33
8/11/2016 13 134 1191.82 72.68% 14.98% 12.34% 264,583.13 72.89% 7.45% 19.66% 252,123.43 252,015.85 900.02 12,459.70
9/11/2016 7 181 1453.5 73.43% 14.94% 11.63% 268,529.73 70.15% 12.87% 16.99% 267,430.63 267,430.63 12.30 1,099.10
10/11/2016 10 178 1492.4 73.34% 15.29% 11.37% 325,301.42 69.28% 15.81% 14.91% 316,166.05 316,136.93 123.00 9,135.37
11/11/2016 3 19 150.32 73.67% 15.10% 11.23% 37,332.42 69.30% 15.80% 14.90% 38,341.78 38,341.78 25.49 -1,009.36
14/11/2016 16 172 1441.86 73.67% 15.10% 11.23% 308,721.80 70.36% 16.30% 13.34% 292,159.57 291,857.97 900.03 16,562.23
15/11/2016 15 166 1369.73 73.54% 15.11% 11.35% 267,263.77 70.31% 17.56% 12.13% 258,342.75 258,342.75 9.64 8,921.02
16/11/2016 11 135 1072.07 73.87% 14.63% 11.50% 217,565.45 71.25% 17.43% 11.33% 208,902.21 208,902.21 25.49 8,663.24
17/11/2016 13 224 1997.7 72.49% 16.08% 11.43% 423,507.17 70.98% 18.93% 10.09% 399,683.36 399,683.36 25.49 23,823.81

18/11/2016 12 211 1890.39 73.92% 14.44% 11.64% 361,709.37 69.15% 18.11% 12.73% 361,163.97 357,837.18 900.00 545.40
21/11/2016 17 127 1225.05 73.92% 14.44% 11.64% 290,977.55 69.86% 18.14% 12.00% 269,133.22 268,756.45 900.02 21,844.33
22/11/2016 11 96 934.01 73.75% 14.55% 11.71% 188,070.12 70.49% 18.01% 11.50% 178,845.81 181,229.92 900.02 9,22431
23/11/2016 12 116 1079.67 74.72% 13.79% 11.49% 221,766.04 71.86% 17.18% 10.97% 213,621.90 213,605.08 120.73 8,144.14
24/11/2016 11 158 1535.47 74.42% 14.26% 11.32% 340,304.05 70.01% 19.70% 10.29% 334,114.55 334,015.11 900.04 6,189.50
25/11/2016 13 140 1377.21 74.50% 14.44% 11.06% 272,899.41 70.00% 20.00% 10.00% 265,180.31 265,180.30 25.49 7,719.10
28/11/2016 10 167 149433 74.06% 14.37% 11.57% 284,673.84 70.00% 20.00% 10.00% 278,484.74 276,651.89 900.02 6,189.10
29/11/2016 10 107 813.79 74.41% 13.92% 11.67% 163,260.22 70.00% 20.00% 10.00% 157,208.02 157,054.79 900.02 6,052.20
30/11/2016 4 65 645.34 74.27% 13.96% 11.78% 116,975.02 70.00% 20.00% 10.00% 118,671.15 118,659.68 584.33 -1,696.13
Eiet 3226 29,202.38 6,019,961.94 5,835,326.63 5,834,982.84 184,635.31
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AT NMANUIN A-2 (GI'@)

Current Solution

TP+MILP Solution : BBT 0.01% : Max CPU Time 900 Sec.

Suitds U U Yhmin
oy . . Cost Cost Lower Bound CPU Time Reduced Cost
woy ana fvEA () %K %N %M %K %N %M

(Baht) (Baht) (Baht) (Sec.) (Baht)

12/1/2016 15 276 2,376.85 77.64% 13.71% 8.65% 518,096.85 76.86% 4.26% 18.88% 507,796.54 507,690.21 900.06 10,300.31
12/2/2016 14 209 1,787.97 77.61% 14.12% 8.27% 361,647.07 73.19% 11.92% 14.89% 348,261.04 354,371.33 440.41 13,386.03
12/6/2016 11 209 1,688.18 75.11% 14.83% 10.06% 356,288.91 75.78% 12.86% 11.37% 331,084.39 334,868.26 900.03 25,204.52
12/7/2016 9 178 1438.12 74.76% 15.92% 9.32% 309,039.05 76.10% 10.63% 13.27% 294,668.44 294,668.44 8.68 14,370.61
12/8/2016 9 150 1391.8 72.69% 17.40% 9.91% 321,995.71 79.32% 9.22% 11.46% 293,191.41 293,183.20 14.86 28,804.30
12/9/2016 13 262 2,430.99 73.94% 16.55% 9.51% 471,693.45 76.02% 9.22% 14.77% 476,627.07 471,085.41 900.05 -4,933.62
12/12/2016 3 63 59831 73.34% 15.73% 9.04% 131,372.79 77.21% 8.76% 14.03% 122,274.12 122,274.12 172.53 9,098.67
12/13/2016 14 232 2064.98 73.21% 15.80% 9.39% 433,491.36 75.82% 8.86% 15.31% 420,288.51 419,981.78 900.04 13,202.85
12/14/2016 11 190 1760.19 72.82% 16.04% 9.71% 359,746.96 76.26% 7.86% 15.88% 344,531.91 344,529.83 25.63 15,215.05
12/15/2016 15 206 2003.47 72.81% 15.92% 10.01% 407,786.11 74.07% 11.57% 14.36% 402,302.75 400,755.25 900.04 5,483.36
12/16/2016 9 179 1496.92 73.46% 15.30% 10.08% 275,752.80 71.27% 15.27% 13.46% 272,382.82 272,043.62 900.01 3,369.98
12/19/2016 12 230 2,179.63 73.59% 15.10% 10.26% 454,123.61 71.31% 16.35% 12.34% 439,338.29 439,232.94 900.01 14,785.32
12/20/2016 16 234 2,082.82 74.29% 14.62% 10.14% 443,102.98 70.00% 18.76% 11.24% 424,596.80 424,594.07 164.64 18,506.18
12/21/2016 14 204 1,762.33 74.44% 14.74% 9.93% 355,251.27 70.00% 19.55% 10.45% 339,085.91 338,267.45 900.03 16,165.36

12/22/2016 7 100 865.26 74.58% 14.25% 9.60% 169,536.38 70.00% 19.90% 10.10% 169,100.34 169,092.64 284.52 436.04
12/23/2016 5 125 1,080.57 75.16% 13.68% 9.65% 198663.67 70.00% 20.00% 10.00% 196,933.27 196,933.27 172.53 1,730.40

12/26/2016 1 11 114.58 74.85% 14.05% 9.61% 27,613.78 69.97% 20.00% 10.03% 26,649.42 26,649.42 1.90 964.36
kRt 3058 27,122.97 5,595,202.75 5,409,113.03 5,410,221.23 186,089.72

Icl
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Current Solution

MILP Solution : BBT 0.01% : Max CPU Time 900 Sec.

Suitds U LRITRIT] dhnin
oy . " Cost Cost Lower Bound CPU Time Reduced Cost
wou ana fvYA @u) %K %N %M %K %N %M

(Baht) (Baht) (Baht) (Sec.) (Baht)

3/10/2016 9 134 1266.83 70.10% 27.03% 2.87% 258,140.29 69.94% 20.16% 9.90% 255,799.54 255,783.00 61.48 2,340.75
4/10/2016 14 171 1622.85 81.72% 14.60% 3.68% 361,737.69 69.97% 20.13% 9.90% 354,678.40 352,528.00 900.03 7,059.29
5/10/2016 11 195 1593.55 75.40% 17.76% 6.84% 353,261.16 69.98% 20.12% 9.90% 332,885.02 332,855.00 265.44 20,376.14
6/10/2016 13 174 1480.96 75.83% 16.64% 7.53% 343,242.48 69.97% 20.12% 9.91% 319,734.27 319,718.00 51.14 23,508.21
7/10/2016 7 128 931.27 75.27% 18.21% 6.51% 187,339.31 69.96% 19.88% 10.16% 177,623.70 177,515.00 900.03 9,715.61
10/10/2016 8 131 1008.05 73.83% 19.33% 6.84% 197,159.85 69.96% 19.91% 10.13% 183,350.39 183,220.00 900.00 13,809.46
11/10/2016 13 189 1766.75 73.55% 18.89% 7.56% 341,866.05 69.97% 19.94% 10.09% 333,960.79 333,548.00 900.00 7,905.26
12/10/2016 10 168 1310.8 72.68% 19.07% 8.25% 287,859.88 69.97% 19.96% 10.07% 275,537.20 273,455.00 900.04 12,322.68
13/10/2016 11 192 1665.02 73.30% 18.93% 1.77% 329,638.15 69.98% 19.98% 10.05% 326,261.57 326,010.00 900.02 3,376.58
14/10/2016 11 114 1063.7 72.17% 19.83% 8.00% 216,598.79 69.98% 19.99% 10.04% 205,827.09 205,540.00 900.04 10,771.70
17/10/2016 9 120 874.25 72.57% 19.43% 8.01% 163,834.64 69.98% 19.99% 10.03% 160,430.68 160,177.00 900.01 3,403.96
18/10/2016 12 116 801.1 73.43% 18.41% 8.16% 190,736.95 69.98% 19.94% 10.08% 168,516.02 164,255.00 900.00 22,220.93
19/10/2016 10 101 981.84 72.92% 18.55% 8.53% 205,556.22 69.96% 19.96% 10.07% 196,925.44 196,906.00 797.70 8,630.78
20/10/2016 13 217 1837.14 74.49% 17.44% 8.07% 371,036.62 69.97% 19.98% 10.06% 365,388.88 364,540.00 900.04 5,647.74
21/10/2016 10 142 383.94 74.20% 17.32% 8.48% 248,441.60 69.97% 19.98% 10.05% 236,928.89 236,449.00 900.03 11,512.71
25/10/2016 12 147 404.57 74.06% 17.55% 8.39% 294,896.20 69.97% 19.99% 10.04% 287,272.16 286,144.00 900.00 7,624.04
26/10/2016 10 125 202.94 73.18% 18.03% 8.79% 242,410.22 69.97% 20.00% 10.03% 229,878.70 229,872.00 159.07 12,531.52
27/10/2016 10 91 669.73 72.70% 18.06% 9.24% 148,315.38 69.97% 20.00% 10.03% 136,392.24 135,352.00 900.02 11,923.14
28/10/2016 10 71 675.05 72.65% 18.11% 9.24% 148,905.86 69.97% 20.00% 10.03% 141,575.43 140,232.00 900.02 7,330.43
31/10/2016 3 16 129.62 72.71% 18.01% 9.27% 25,253.40 69.95% 19.99% 10.06% 25,813.96 25,814.00 0.20 -560.56
ERi] 2742 20,669.96 4916,230.74 4,714,780.37 4,699,913.00 201,450.37

(14!



AT NNANUIN A-3 (m"a)

Current Solution

MILP Solution : BBT 0.01% : Max CPU Time 900 Sec.

. 4. N LRITRIN] Yhmin

UNTINDY oy . . Cost Cost Lower Bound CPU Time Reduced Cost

qna foua (o) %K %N %M %K %N %M
(Baht) (Baht) (Baht) (Sec.) (Baht)
1/11/2016 15 161 1412.09 70.25% 12.48% 17.28% 323,348.69 69.69% 19.86% 10.44% 318,587.03 308,412.00 900.04 4,761.66
2/11/2016 14 167 1352.06 74.38% 11.78% 13.84% 295,443.48 69.84% 19.98% 10.18% 288,015.52 287,994.00 721.95 7,427.96
3/11/2016 15 203 1746.79 76.52% 11.38% 12.10% 332,824.36 69.90% 20.02% 10.08% 328,243.34 327,801.00 900.05 4,581.02
4/11/2016 12 212 2123.19 75.95% 12.16% 11.89% 426,103.77 69.93% 20.04% 10.02% 412,703.52 411,372.00 900.01 13,400.25
7/11/2016 11 87 1403.59 74.67% 13.49% 11.85% 288,801.13 69.94% 20.05% 10.01% 279,052.91 278,722.00 900.02 9,748.22
8/11/2016 13 134 1191.82 72.68% 14.98% 12.34% 264,583.13 69.95% 20.05% 10.00% 250,101.37 249,992.00 900.03 14,481.76
9/11/2016 7 181 1453.5 73.43% 14.94% 11.63% 268,529.73 69.96% 20.05% 10.00% 263,040.37 263,018.00 206.56 5,489.36
10/11/2016 10 178 1492.4 73.34% 15.29% 11.37% 325,301.42 69.96% 20.05% 9.99% 315,224.07 314,316.00 900.01 10,077.35
11/11/2016 3 19 150.32 73.67% 15.10% 11.23% 37,332.42 69.88% 20.08% 10.04% 38,501.52 38,498.40 220 -1,169.10
14/11/2016 16 172 1441.86 73.67% 15.10% 11.23% 308,721.80 70.89% 20.13% 8.98% 295,517.28 291,857.97 900.02 13,204.52
15/11/2016 15 166 1369.73 73.54% 15.11% 11.35% 267,263.77 70.81% 20.13% 9.07% 259,497.46 259,412.00 900.03 7,766.31
16/11/2016 11 135 1072.07 73.87% 14.63% 11.50% 217,565.45 70.75% 20.12% 9.13% 213,382.07 213,064.00 900.03 4,183.38
17/11/2016 13 224 1997.7 72.49% 16.08% 11.43% 423,507.17 70.67% 20.12% 9.22% 407,482.72 403,942.00 900.01 16,024.45
18/11/2016 12 211 1890.39 73.92% 14.44% 11.64% 361,709.37 70.60% 20.11% 9.29% 345,496.08 340,907.00 900.03 16,213.29
21/11/2016 17 127 1225.05 73.92% 14.44% 11.64% 290,977.55 70.71% 20.54% 8.75% 273,416.05 271,556.40 900.02 17,561.50
22/11/2016 11 96 934.01 73.75% 14.55% 11.71% 188,070.12 70.68% 20.52% 8.80% 182,526.06 182,512.00 29.12 5,544.06
23/11/2016 12 116 1079.67 74.72% 13.79% 11.49% 221,766.04 70.65% 20.50% 8.85% 221,571.52 221,533.00 900.03 194.52
24/11/2016 11 158 1535.47 T4.42% 14.26% 11.32% 340,304.05 70.61% 20.42% 8.97% 324,008.44 323,908.00 8927.76 16,295.61
25/11/2016 13 140 1377.21 74.50% 14.44% 11.06% 272,899.41 70.57% 20.40% 9.02% 265,723.20 265,098.00 900.02 7,176.21
28/11/2016 10 167 1494.33 74.06% 14.37% 11.57% 284,673.84 70.54% 20.38% 9.07% 278,492.97 277,533.00 900.00 6,180.87
29/11/2016 10 107 813.79 74.41% 13.92% 11.67% 163,260.22 70.53% 20.38% 9.10% 157,208.69 155,480.00 900.04 6,051.53
30/11/2016 4 65 645.34 74.27% 13.96% 11.78% 116,975.02 70.52% 20.30% 9.19% 118,589.19 118,543.00 900.03 -1,614.17
ERi 3226 29.202.38 6,019,961.94 5,836,381.38 5,805471.77 183,580.56

€Cl



AT NNANUIN A-3 (m"a)

Current Solution

MILP Solution : BBT 0.01% : Max CPU Time 900 Sec.

o o 2 o
”uﬁ'?'ramu mu:u mua? mt‘“n Cost Cost Lower Bound v Reduced Cost
gnm noga () %K %N %M %K %N %M Time
(Baht) (Baht) (Baht) (Baht)
(Sec.)

12/1/2016 15 276 2,376.85 77.64% 13.71% 8.65% 518,096.85 70.00% 20.10% 9.90% 509,520.86 507,402.00 900.00 8,575.99
12/2/2016 14 209 1,787.97 77.61% 14.12% 8.27% 361,647.07 69.99% 20.04% 9.97% 348,055.90 343,649.00 900.05 13,591.17
12/6/2016 11 209 1,688.18 75.11% 14.83% 10.06% 356,288.91 69.99% 19.97% 10.04% 336,381.86 334,386.00 900.01 19,907.05
12/7/2016 9 178 1438.12 74.76% 15.92% 9.32% 309,039.05 69.98% 20.01% 10.01% 295,605.65 295,582.00 815.62 13,433.40
12/8/2016 9 150 1391.8 72.69% 17.40% 9.91% 321,995.71 69.98% 20.02% 10.00% 303,642.12 303,255.00 900.01 18,353.59
12/9/2016 13 262 2,430.99 73.94% 16.55% 9.51% 471,693.45 69.99% 20.04% 9.97% 464,578.40 464,250.00 900.05 7,115.05
12/12/2016 3 63 598.31 73.34% 15.73% 9.04% 131,372.79 69.99% 20.04% 9.97% 129,309.72 129,216.00 900.00 -3,634.93
12/13/2016 14 232 2064.98 73.21% 15.80% 9.39% 433,491.36 69.99% 20.05% 9.96% 417,033.40 416,690.00 900.03 24,186.52
12/14/2016 11 190 1760.19 72.82% 16.04% 9.71% 359,746.96 69.99% 20.06% 9.95% 346,640.38 346,628.00 313.76 13,106.58
12/15/2016 15 206 2003.47 72.81% 15.92% 10.01% 407,786.11 69.99% 20.06% 9.95% 395,435.97 388,965.00 900.00 12,350.14
12/16/2016 9 179 1496.92 73.46% 15.30% 10.08% 275,752.80 69.99% 20.06% 9.95% 262,922.27 262,751.00 900.02 12,830.53
12/19/2016 12 230 2,179.63 73.59% 15.10% 10.26% 454,123.61 69.99% 20.07% 9.94% 440,131.68 439,803.00 900.03 13,991.93
12/20/2016 16 234 2,082.82 74.29% 14.62% 10.14% 443,102.98 69.99% 20.07% 9.94% 420,341.04 420,330.17 551.88 22,761.94
12/21/2016 14 204 1,762.33 74.44% 14.74% 9.93% 355,251.27 69.99% 20.07% 9.94% 340,661.00 340,433.00 900.01 14,590.27
12/22/2016 7 100 865.26 74.58% 14.25% 9.60% 169,536.38 69.99% 20.07% 9.94% 169,878.80 169,866.00 374.94 -342.42
12/23/2016 5 125 1,080.57 75.16% 13.68% 9.65% 198663.67 69.99% 20.07% 9.94% 197,295.07 197,161.00 900.02 1,368.60
12/26/2016 1 11 114.58 74.85% 14.05% 9.61% 27,613.78 69.96% 20.07% 9.97% 26,613.12 26,613.10 3.42 1,000.66

W 3058 27,122.97 5,595,202.75 5,404,047.24 5,386,980.27 193,186.07
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[

msnde Idniigaida vBA dwmSuszuuaivayumsdadulavesauideil
a1n3501 139 A99 https://drive.google.com/open?id=1ie0ByFn3UYt2LqPOlma-
1 Y
2£uf08qgHGeL Fatlumsnusam laun Google drive meludadiaziszneudis Inlaines

“MILPModel 017 11ag 19§ “00_HowtoSetUp” Aan WAANUIA 9-1

Go gle Drive Q Search Drive

m My Drive > VBA_MILPModel + &
Link sharing on
y B My Drive Folders e
— Anyone with the link can view
> Computers - 2id=1i
Lo P MILPModel_0... https://drive.google.com/open?id=1ie0ByFn

an  Shared with me

(©  Recent

W  Google Photos

* Starred

@  Trash

Files Sharing settings

&  00_HowToSet..

@b Backups

I

AMNAAKNUIN -1 1DIDIAIANHIHUA

1 Y v
melulnlames “MILPModel 017 Usznaumelianeziinnldanuaiuiunoun

A Jd o v o ' @
ixuvlﬂuﬁluUﬂVl 4 L!agllwaﬂ'lﬁﬂT\T‘lJ@QL!UU%’]ﬁ@QﬂﬂJW’]ﬂ’]TUu@N ANNINNIANUIN 3-2

My Drive > VBA_MILPModel > MILPModel_01 ~ ==

Name - Owner Last modified File size
X 00_setUp_ExcelModel_REPORT_2.xIsm me 9:36 AM me 4 MB
X ExFile_TP_Model.xIsx me 9:35 AM me 42 KB
X Updatedw.xlsx me 9:35 AM me 60 KB

wmanuan 92 lildneglu “MILPModel 017

98 “00_HowtoSetUp” 321)1%R 1992@09 Download “MILPModel 017 l1/214'13%
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A15NAA0I1 A1 Branch-and-bound percentage tolerance (%BBT) HazAIIN
o @ o o I v ¢
ﬂizmawaqqqmmmumsnmuﬁlﬁlmumamﬁqwﬂizmawa LﬂuﬂTﬁ@jWﬁﬁW‘ﬁ
Y Y a o tﬂ'd o Y [ a ’.f Y] 1 [
AMNNITINAADN Iﬂﬂi‘lﬁl@gaﬁ]ﬁﬂ 5 AU NUNUIUYNATNDIUNUY 10 318 LAZUTHUNADIY
a =

' v o { { -4
U1nNI1 1,200 AU mwuﬂnmﬂﬁzmawaqqqﬂﬁ 900 N as %BBT ‘ﬁ 0.01 L‘]Jf)il“]ﬂm

foyavoIUADL TULAAT AIAITNIANULIN -1 HAANT AININAIANUAN 3-1 DI 9-5

4

MINMANLIN 9-1 Foyahnldmaassmawmsiiines

(Y] H o o d :’ U [y
un mmugné"h 1HIUAYA HINUD (AN)
masaeulusey 12 1heu 5-12 100-250 1,247
4/10/2016 14 171 1,623
21/11/2016 17 127 1,225
28/11/2016 10 167 1,494
12/1/2016 15 276 2,377
12/9/2016 13 262 2,431
Time (s) | Bestsolution | Lowerbound |Gap (%) Oct 04. 2016
1 375,296.08 355,544.26 | 5.56% 360,000.00
0 Best solution
100 356,243.12 355,544.26 | 0.20%
= = = = Lower bound
200 356,243.12 355,544.26 | 0.20%
. 358,000.00
300 356,243.12 355,544.26 | 0.20% £
o
400 356,243.12 355,544.26 | 0.20% é
500 356,243.12 355,544.26 | 0.20% © 356,000.00 Branch and Bound Tolerance
600 356,243.12 355,544.26 | 0.20%
700 356,243.12 | 355,544.26 | 0.20% 354.000.00
800 356,243.12 355,544.26 | 0.20% 1 100 200 300 400 500 600 700 800 {900 /,
900 356,243.12 355,544.26 | 0.20% CPU time (sec) Max Time ™=~

AMUNIARLIN 9-1 HAANTUDITUN 4 ga1Al WA, 2559
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) . )
Time (s) | Bestsolution | Lowerbound |Gap (%) Nov 21, 2016
1 271,677.02 |  268,756.45 | 1.09% 272,000.00
0, Best solution
100 269,266.72 268,756.45 | 0.19%
200 269,133.22 | 268,756.45 | 0.14% 271,000.00 === = Lower bound
300 269,133.22 268,756.45 | 0.14% £
S 270,000.00
400 269,133.22 268,756.45 | 0.14% B
500 269,133.22 268,756.45 | 0.14% ©
269,000.00 @
600 269,133.22 | 268,756.45 | 0.14% TTTT T T T oo Tomm oo m S oo s s e
Branch and Bound Tolerance
700 269,133.22 | 268,756.45 | 0.14% 268,000.00
800 269,133.22 268,756.45 | 0.14% 1 100 200 300 400 500 600 700 800 [ 900 1
900 269,133.22 | 268,756.45 | 0.14% CPU time (sec) Max Time ™=~
v v A ~
ANNIANUIN -2 NAANTUDIIUN 21 Wi]ﬂﬁ]ﬂ”lﬂu N.f1. 2559
] . .
Time (s) Best solution | Lower bound [Gap (%) Nov 28, 2016
1 285,595.01 276,651.89 | 3.23%
B |
100 278,75832 |  276,651.89 | 0.76% 285.000.00 est solution
o = = = = Lower bound
200 278,713.76 276,651.89 | 0.75% 283,000.00
0.74% =)
300 278,710.28 276,651.89 o £ 28100000
400 278,700.07 276,651.89 | 0.74% 3
279,000.00
500 278,490.42 276,651.89 | 0.66% © l
Branch and Bound Tolerance
600 278,490.42 276,651.89 | 0.66% 277,000.00 P
700 278,490.42 | 276,651.89 | 0.66% 275,000.00 .
800 278,484.74 276,651.89 | 0.66% 1 100 200 300 400 500 600 700 800 v‘ 900 ‘.
900 278,484.74 | 276,651.89 | 0.66% CPU time (sec) Max Time ~~
v v A a
AINNIANUIN -3 NHAANDTUDIIUN 28 wqmmﬂu N.f1. 2559
) ) )
Time (s) | Bestsolution | Lowerbound |Gap (%) Dec 01, 2016
1 524,591.75 507,690.21 | 3.33% 525,000.00
100 508478.54 |  507,690.21 | 0.16% Best solution
o 520,000.00 = = = = Lower bound
200 508,478.54 507,690.21 | 0.16%
300 508,478.54 507,690.21 | 0.16% £ 515,000.00
[29)
400 508,478.54 507,690.21 | 0.16% Z
8 510,000.00
500 508,478.54 507,690.21 | 0.16% e
600 508,478.54 | 507,690.21 | 0.16% 505,000.00 Branch and Bound Tolerance
700 508,478.54 |  507,690.21 | 0.16% 500,000.00
800 508,478.54 507,690.21 | 0.16% 1 100 200 300 400 500 600 700 800 v" 900 )
900 508,478.54 |  507,690.21 | 0.16% CPU time (sec) Max Time ="

MUMARUIN -4 HAGWTVITUN 1 TUNAY WA, 2559
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Time (s) | Bestsolution | Lowerbound |Gap (%)

1 477,291.87 471,085.41 | 1.32%
100 476,847.51 471,085.41 | 1.22%
200 476,627.07 471,085.41 | 1.18%
300 476,627.07 | 471,085.41 | 1.18%
400 476,627.07 | 471,085.41 | 1.18%
500 476,627.07 | 471,085.41 | 1.18%
600 476,627.07 | 471,085.41 | 1.18%
700 476,627.07 471,085.41 | 1.18%
800 476,627.07 | 471,085.41 | 1.18%
900 476,627.07 471,085.41 | 1.18%

Cost (Baht)

485,000.00

482,000.00

479,000.00

476,000.00

473,000.00

470,000.00

Dec 09, 2016

Best solution

= = = = Lower bound

I Branch and Bound Tolerance

CPU time (sec)

100 200 300 400 500 600 700 800 (900 i
X .

Max Time ™"

MUMARUIN 9-5 HAGWTVDITUN 9 TUNAY W.A. 2559

A = A A
VYULZNAT Lower bound UATANIN U

' . A 9 o o A o a
NAN1TNAADINLIT Gurobi L‘iﬂﬂﬂmaaWﬁmﬁ ﬁﬂ)’j\iﬂﬁ’lﬂﬁ\i%’lﬂ 500 'Ju’lﬁ

1L

P ' o H,
ﬂ@il‘ﬂfu@]ﬂ’ﬂulmﬂ@nﬂ (%Gap) ANTIN 2-1 ﬁ\‘] -5 MINUA

1M1 %Gap 11NN %BBT NMrua 13 1 1dimstszurananesuasy 900 Ju1H



MANHIN

HAUNATLW U520 T3NS TIMES-iCON2017



132

K.m\@@d pue juswabeuepy uoireAouu| ABojouyos] ay |

Jeyy [eleues) Z1L0ZNOOI-SINIL
‘Qud ‘uisniely wodedns J0id°1SSY

(ZL0ZNOD-S3nIL)

3ON3H3ANOD TVNOILYNHILNI IONIIOS ONIH3IINIONST

ANV LNJNWIOVYNVIN NOILVAONNI ADOTONHOIL ¢ FHL
NSSUCIHCSLULASLU Hded]

3HeJERCVARNASLY
LHIUQNSHLENEMMNYINCNLENEIOYAISLUBNHLUGCELENNI

nrOccu=NL BLLUIUY
OL d3LN3S3Hd SI 31vOIdiLd30O SIHL

o
didvd
2, , o Q0UBIBIUOY [BUOIBUIBIU| 8ouBIDS Buusaubug




133

The 2017 Technology Innovation Management and Engineering Science international conference (TIMES-iCON2017)

wuudrassimuamsiauduswaunansudwiulgunisuudensedlavs
Mixed-integer Linear Programming Model for Metal Coil Transportation Problem

Aeyayne anuzydiandt, Sendml Sesunal, war dnsna Auzdant
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aseudonyssiavsaussynuaziusenounisvuduiiedsngunsed
ludagnén fuszneunmsvudusiarsefidnnArvuddliviniu uasd
Fnduthwinnssudseesdtummedeulivinfuniuiiszylily
A auddeiiauswvuiassimuansidadusuaudunan
(Mixed-integer linear programming, MILP) @ wiuunigminisdn
nfuAssdliuraniulssiansausmn wasdengusznaunis
yudsdmiunesdusiasnguuuumeiu welirvudshiigaanels
Fodinsudnduiminnsuudwausesiisynounsuds Tay
wuuassiilszananauulusunsu OpenSolver 2.8.6 uazsevdia§
Usvuaawa Gurobi 7.0.2 naidudmiunsfinwiuazaive ans
yeaaulszdvimmuSeuiivuiutigmnsuudnse 59 Yuluanu
dou wuiuuusiass MILP fausainsavmuadnsaidululslunn

oA

Tuiideuou Auyuniswudeanas 185,314 uindaifiau wazimiin

;v
e T o

aapafignAadildineannisianguaseanfiviminlufanas
dninanseuastuatanas 155.84 dusaiiou
Mdndy: AmuansiBadudwiudunay, Yguinisuuds, Aaed

Tave

Abstract

A Transportation problem of metal coils from
manufacturer to customers in this research is a daily delivery
planning problem by forming coil groups ordered from each

customer for loading on the same truck. The total number and

Track-THT: Thai Track

total weight of each coil group must not exceed the maximum
loading capacities of the truck. Every coil group should have the
total weight at least the minimum weight for transportation cost
calculation of each shipment. Truck types and logistic providers
will be assigned to carry which coil groups to their
corresponding customers. The logistic providers are different
from each other in terms of transportation cost and minimum
monthly shipping proportion by weight. This research proposed
a mixed- integer linear programming model (MILP) to form
groups of coil with suitable to truck types and allocate them to
logistic companies for daily shipment with minimizing
transportation cost as objectives and total shipping weight for
each logistic company as restriction. This MILP model was
executed by OpenSolver 2.8.6 and Gurobi 7.0.2 (Academic
version). The performance of the model was evaluated by
comparing with the real coil transportation data set of 59 days
in three months. The results revealed that the MILP was able
to find all feasible solutions. The transportation cost was
decreased 185,314 baths per month. The total weight
associated with transportation cost from the shipping weight
less than the minimum limit was reduced 155.84 tons per

month.

Keywords: mixed-integer programming, transportation problem,

metal coil
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