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Abstract

This research applies the portfolio selection model in order to determine the proportion of economic
crops in Sa Kaeo province, consisting of rice, cassava, sugarcane, and maize subject to the expected return
and the lowest investment risk. The crop allocation was first analyzed using Microsoft Excel Solver and
then applied multi-objective analysis in order to find suitable crop areas. Three objectives for crop location
were considered: the suitability of the soil, rain water quantity, and distance to the market. The weights
of the criteria varied according to four testing policies: 1) when the soil suitability is the most important
criterion; 2) when the rain water quantity is of most concern; 3) when the distance to the market is
the most important criterion; and 4) when there is an equal importance of the rain water quantity and
the distance to the market. These decision criteria were formulated using linear programming and were
optimized using LP Solve using the Python script. The results demonstrated that the proposed method
would help city planners determine the weights in the multi-objective optimization model more easily.
The resulting optimal solution specified how many rai were allocated for which sub-district and products
in order to make the crop production in Sa Kaeo most efficient. This proposed crop planning method

could be used for sustainable city development.

Keywords: Portfolio Selection Model, Multi-objective Model, Economic Crops of Sa Kaeo, Sustainable City

Please cite this article as: P. Bungbua, P. Raothanachonkun, and N. Indra-Payoong, “The analysis of multi-objective
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M4, fuigndnnadediiannuasgnua
i LLaza'qwamﬁmiﬁ‘uwﬁl,méﬂ%’us?j"a@?waj (%)

f(x) ﬂejmmmaﬁwéi’mqﬂizmﬁﬁ i

323 %a;gammﬁ' (Parameters)

N Sunuinguszasdiinaniionsan

ORI, ﬂ%mmmamém’mLa?{wiali'ﬁﬂ@,ﬂiuﬁwai
#u/ls)

0CA, ﬂ'%mmwamamﬁuﬁwwﬁaLa?%wiaii'ﬁﬂqﬂ
Tushva i (Fiu/ls)

OSU, U'%mmwawamé"aEJI'mwuLa?%wia"LiﬁiJgﬂiu
mua i (Fiu/ls)
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OMA, Usunawandndnlnadosdnieaesols
fgnlusua i (Hu/ls)

DRI, Ginamudesnsnaraninussunasute
Tusiua j (f)

DCA, Ysinaumudein1snandnsiud iz nasues
wndsdudelusua j ()

DSU, U3118dAUADIN1THaNEn 9 081599194
wndsdudelusua j ()

DMA, Vainasnnudeinsuanandinabesdn
yoaunasuielusua J (F)

DRI USunasmanandnsuvioun (§u)

DCA” Uinamanansiudzndesunmun ()

DSU” Ysinamanandoslsanusiuiioun (§u)

DMA" Fnasmanasininadesdmisaivmn ()

L ﬁuﬁﬂ@nﬁ%aw‘fwa i(19)

¢ usntmngvesingussasdil i e ¢
wildanmsinalaefmusiiadmdngududu 1
Tuvaefidhmingusug fmuelidu o

3.2.4 fertuidanune (Objective Function)

S (f,-(x) =

G J
: x100%
N

Minimize = (11)

3.2.5 989119 (Constraints)

PIDINLIEDNPDINC D WP IR

ieLp; jeDg; ieLcy jeDey ieLg; jeDgy

+y > M4 <L, (12)
i€Lyyy jeDyy

> > (ORI,xRI,)< DRI, (13)

i€l jeDgy » ‘

D0 > (0CA,xCA,) < DCA, (14)

ieLqy jeDcy

Y. > (OSU,xSU,)<DSU, (15)

ieLg; jeDgy

D> > (OMA x MA,) < DMA, (16)
ieLyy jeDyy

> DRI, =DRI" (17)
J€Dg;

> DCA, =DCA’ (18)
J€Dey

> DSU,=DSU" (19)
JjeDsy

Y. DMA; = DMA’ (20)
JEDyy

RI; >0, Vie Ly, VjeD, (21)
CA; >0, VieL,,VjeD,, (22)
SU,; 20, Vie Lg,,Vj e Dy, (23)
M4, >0, Viel,,,VjeD,, (24)
Dw =1 0<w<1 (25)

ieEC

Haftuthmane (1) #osmsmamiviinuasfnou
voangunadnsfinliafesazanuidouuiaide
sewangunadwsivantmneliddosiian Yodnrin
(12) Lﬁaﬁ’]Mu@ﬂﬁﬂﬂﬂ%ﬁuﬁﬂ@jﬂﬁmmwﬁwé’ﬂﬁ& 4eiln
mmméamwﬂqﬂﬁmaﬁ i wazddlunedunasiude
j SL%'ﬁuﬁwaﬂqﬂi’mﬁ’uhjLﬁuf\i’wmuﬂﬁuﬁmwﬂqﬂﬁum
v i Tesie (13)(16) WiermusliiBinasandadn
Tudends Seelseny wazdnlnadesdns mnunas
waﬂgﬂs‘fwaﬁ' i uazdslumeundeduie j LAy
ANNAINITANITIBITUNANARNT1Y Hud1Uzunas 9o8
Tseonu wazdlnadedmiveiua j audiu Sasin
(17)~(20) wilormualiuSinamandntnn sfud1Uznds
Soelsanu wardnlnadesdn’ mnundsdute j iy
fowdiUSunauyinAulsunuTNanant1 dudiusnag
oelseny uazdlnadesdninuau fasin (21)-

320



MFANFIVINTNTTIDUNAMTEUATIHTD TN 28 aUufl 2 w.8.-.e. 2561

The Journal of KMUTNB., Vol. 28, No. 2, Apr.-Jun. 2018
(24) ermualiiuinzUgnd udgnds dey z
159974 wazdnnadesdailuusazulasiinunlidfnay w160
audeu wazdedin (25) Welinasauvesrntinn i o
o c ¥ Y y =——96
WNUITAIAINUATINNUININY 1 (Fo88z 100) £
.“. 64
" 32
4. NANIINAADY e
- o v 10 8 6 4 2
NMFIATIERTUREUN 1 Ussgnalduuudnaeinig
WennguasumdnadiuySunarandaiivasygianen z <
\ . X N‘l
usiazyiaNiAIINEs NadNSNISAIIMLARIAIRSIeN 1 180 3 T4
128 e i
L 4 N 3
P P ° ) d' 96 | B .w"
A13999 1 naansnisAwadlutuneudn 1 \ J
[oe] -
64 = 5
S18N15RANTAUN NAANS - ~ N o
T N
1. nanpuwnuTIluNTamUNAIARTY 20.00% Jels o X
- — 42 84 126 168 210 2 4 6 8 10
2. ﬂ’nmaaﬂumiamuuawqm 13.13%
3, dnduiuasyunsndain 98.26% UM 3 JevarAruidosuwveanguradnsainidivang
nandadaviavun (5) 190,390 TrgUszasdusaza
4. Fndutuamunisiandudlends 28.34%
NaNARTUAIUENAIWIIRLA (Fi) 1,684,847 Sovay 13.13
5. dnduduanunsnandoelssnu 30.29% NFIATIZATURDUN 2 ANYAIEUDITOUAZAIN
wandndoel i (5 3,499,320 eavuvesnguradnsandinue wanwisgui 3
6. daduiuamuninandnolnadiesdnd | 13.11% 9n3U7 3 uansdopazAusaULvB NGNS
o Y 9
NanARdaElTIUaNLA (U 196,666 y < 0w
) ’ mﬂLﬂmmmmqﬂisammazmu dounu X, Yuay Z unu
7. unudulsandul v ' y ¢
St ? ¢ FouazAUUeuuuYeIIngUIsaeRnuANWITNE A
8. Smaudenlyledy 10 YOIRU AUMINZANVBIUTINUUINY UAETEEENNS

91915997 1 W3 lefvunnaneuwIuIIY
fimanfsanmsamulgniiasegiandnl Fesay 20.00
wasiifeulufisatuUsinaemandniivuiazainges
TiAuauanansalunssesiunananuasuassueitl
agludarinaszuiy wud amsasurdnd dudlzvds
Soulsenu uazdnlnadedng Yevas 28.26, 28.34,
30.29 way 13.11 auaay viseAndulsinaumanan
917 190,390 fiu Jud1Uznad 1,684,847 1 9oelseau
3,099 320 §f1 wardnlnadesdn? 196,666 i azvinle
frnuidsdunisamurdeiiviosiian e fnnandes

suua'waNémmﬂLLUaﬁUQﬂlﬂé‘J’nLma'ﬁw‘?ﬁyawawam
AUAIAU Imagﬂuu%’wLLamé“ﬂwmzmiLﬁwwumﬂ
Wwevesinguszasdusazauluningiy guuuemn
wansdnuaizmuidsauuszrieinguszasdsueny
WHNEANYRIRUTUTEEEMVUANANER JUAND AR
dnvauzeudenuuszneingussasdumsmsnzas
Yo WURUSTOE ST UAIHANER waggUansn
wansdnuaizamuidsauusErieinguszasdsueny
wnEELYeRURUAIIINE ALY IUTIN Ay Lt
AUVAINATEURIN SRS BafuLleuIEnIs
fmunATmTn Adedaivuauleunsly 4 nsdl laun
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M1I19N 2 NaaWﬁmimmqu‘UuGlauVI 2

S19NFNATUN nsal 1 nsal 2 Al 3 nsed 4

1. anadedevazanudenuuandmnesiu 35.60% 35.60% 35.60% 35.60%
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Nufiuds wardwiunsai 4-6 suadumanandnd
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NI 3-6 wanIBanBeansnasIui
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Tn3sasyilvimsliuilas uiissavinwgean 1wy
muuauleueliaud1AYAIUANUIILNE BUUD AL
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MuuaANENNTa 1

o ! QDI CY a 1
ARUAAIUIRUANTAL 1 (71B)
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e iﬂuquﬁuﬁﬂgnﬁm (13) [USunauman@n (Au)] fnua Swauiuiivaniiv (19 [USunawandn )]
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HaKAn 41 M| Seelseeu | 4malna WaKAn 41 L | Beslseeu | dholwe
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12N359 Jaunuas
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e | 677 [2,500] wuaaila
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$ [27819] Faeu 54 [59]
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° Sa - a
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AUsnag AUsnag
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