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Multi-Attribute Decision Making Using Simple
Additive Weighting and Weighted Product in
Food Choice
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Abstract—Thes paper provide an avervies of the analvsis
md implementadion Multi-Afiribuele Decisaon Moking
(AT for Food selection or feod choiee, Froul chowe
iy Wi Find the sodutiom on lack ol food Food choios can
b dang with daversification. Food doverslecation aims
B0 fiid heesn choses of frod alienanives. Fand alwemate
B mOE 00, cissnyvn, podato, sngo, sorgham, wheat and
waleg riee The meahed usal i@ SBiopk Adchiuve
Weighting (SAW ) and Weighted Peoduct (WP The use
of this mothod is wopeckal 10 holp ond provide tho bost
decissm = fod chotes, Alemative oo MATDM a8 data
wuimng. abemative oo 2AW method mmd allenasve on
W method as data testing Experimonial rearit on SAW
mietlunl, sl alwemative (hghes) value) i whiel wilh
witlue (RHEEY On WP melbod, best aliematve (highest
valish i wihneat wath value 01563, On BAW mathes] and
WP method, decimon is e some with whest a5 by
ifrzmnnve i MATIM on food cheice.

fdier Feesp—Adlemative, snnibate, simple addivve
wuighling. waghted producl, foed choee

I INERHAICTION

Kice 15 major murnce of daple [ood of more than v
daired of grogei latamn . [ece o8 peapor somice ol stple Tl in
Indonesia [ 1] Tvpes of nce mcudimg while nice, havmm
nez, pleinane e, basmal ries, boosan mes, bladk rwee
anil jasmine niee For il once cossummplion mist be
improvel [2]. Rive consumption i tended to merease. but
rieg: prcsduclion 1= dosvainem and bandenng prea: Henee
needed 1o diversify feod. Food diversificntion is & process
of gelecieg food malenals which = ned depmded on only
i fowml Iy [ RS |.|:-\.|.| o varkeia Eoiad imateriala. Foosd
diversification nims 4 fnd best of diemetives in food

chowsiz [3]. Foosd aliematives inchedmg mee, som, ceanv,

praks, eage. sorghum, wheat, and analog riee  Food
alemmalives roquirsd  do mtional  food  policy,  Food
alwemalies mosd b hesdth bieeliz Health benehes
inchding nel proteas, b [of, normal carbolivdrate. low
Cibvenmny lagdex, mch libor, nomuad engrgy, nomal Ca
il nwwaad Fe

Health benefits ol nee [4] s greal seame of ey,

preven! Alebamer's disees, owellan amme ol vikmmins
mnil minesmls, cholestesnl Free ond bedps reduce obesity,
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best fesd for those aafTermg froes b perension. protect
gzainst tho developmoml of cancomus cells. provides
okl From dinrthen and immimble bowl syndens, and
sk ol rice effedtively, and treals dysentery. Plealih
himolits of com [ 5] v bowes nsk ol codon cancer, neh
saliee  ylwinins wnd  ominetaly,  coiimls diabeice
hypenenmon, educes chodesercd nhsoapiion i baody,
prevenls asesain, reduses mak of varicuws sardicvascils
dizsanse, hocals imamne sysben, Belps mointen gond
vismun and skine meduces nsk of hemmorhowls  and
iepives bose steagth. Health henelis of csava 5] ow
pids in digesson. helps 1o prevent binh defects, sids in
healthy waght gmn, helps © enbence mongy lovels,
rabasen Hsk of Alabsmer's disesse. ks o prosect and
develops homes. beneficial i improvmg blood cireolatisn.
malscs nsk ol dardiovascdar disonders. esclia]l Tor
muscle  growth  sed  developesest,  ond belpe in
maintzining optimal bl pressere. Health beacdits of
LR E J'.'I T provesl oheedy, oo invminne Wl
Dl i il miainieg oplional Ml pressure, reduces sk
of wuriows canbvascalnr disaeas. sads n chgestion,
heelpe peainin Bealth skin, amd heain opomal functao
1leadth bemelite of sago [R] &5 source of health food
Iy pisk 4 indesstinal sncer, provent obesity, provenl
woinslipation, improves hone atrengih and teeth. Heslih
bimselits of sorghum [9] i Belps in manogimg dishews.
sails an I peese |]|3-|.1n:l|'.1: bl.'.ll:l'l_ el atbersclons=ia
aed sirokes, benelcid in mom@ming bealthy bones,
profect apamst osleopomesis and arthnis, roduces sk of
s sl esopliapes] canog, bonsds ool cisealatem
i energy levels in body, beldps o present ommpang
blixeing constipation, uxeess gass and digrmhes. Fleadih
hesefiin af wheat [9] is helps coatral chesity, redaos ek
of type I diabetes, protect agninst breas) ond ¢olon canoer.,
raliees |:'||||.- acid wecselicn, |||.'||'|l: iqulr:l'ﬂt E{Illrl.llrl'll.l.'llil'l:ll
headih an women, protect gt chilbood ssihoa, e
mek  chrone: milammetion. belps women 1o avond
prilstones, amprove Iualy membolcin, ooler gl
conom ey bean disense ard hesrd astnclk

Healily Beuiefies of analog nee |10] i lowers dek of
diahetee smd ko ot Analog nee (armficad nee) hased
fous indigenious as sogham, sgo, cisava, ml ot
P"llur ||:n-|.' u.'||.1|I||r|:lt|!,- ki have ket ol |'|.'|||.:ﬁ|. lix
headile nch fiber. pofially e prebiotc, and low
Glyeemix Index (Gl The Gheeme Index (Gl 1 a
seigntalie ranking of how the [omls we st alfesd sur
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bboad sugar levels m the 2 or 3 hours after eating. Foods
are masured agmns parg gocoss, which hasa valoe al
10 on e ande The index rrages from © e 14K aath: O-
55 = Low=G1. 36-69= Medimm = G asd 70-1{ = High-
Gl High GI is earbobvdmies that Brenk down gaiskly
duneg digestion. nelease hlood  sugar rapidly anto dhe
bbedstream. causing rapied Muotuoteons in bleod sagor
bevels. Medivm Gl s carbohvdmss that Break down
wwederabely dusiss digestion od eelease blood  sagar
modorately  inbr B hleodsieam,  Low-43] i
carbabydentes that break down alondy dunng digestion,
relesse hlood sigar gradually mbo the bloodstrears, and
ksep hleod sugar levels steady Pro-heslts bebaviours in
food chioics, choace madi ves, preterences and food miake

Hice, com, cassava, podutn, sago, songhune whooat and
malog fce i3 muh-olemabve m food choge. Mulo-
olwmolive oo be oplenad  decismon by ming  Mule
Amribube Decizan BMaking (MADRY MADM 15 cae ol
e decison makmpg methods o chose e alenalive
undder muitiple altnbetes [ 11] Since a mamber af contlict
inctors am cawswd by the lemiked rescarces. MADRM
ullows o decision maker i determase e factor smong
e vagiabdes  with wmlti-oiribaie o the  optimal
CI RO ] B0 opseration sinkation. To selve an M
proleem witly o remenical approach, sempead w solve &
probbom with distance or ey @de, suzeesied e mier-
sl apprssh e onpreve the methisl usmp mals-
obpective linter progrummmg. Hewever, 11 was kard to
kvop the conssoney and w0 puamsies the opumal
sohution. Adthoogh the metkod can et only decide the
optimnal plaat bul also sabve the BMADM having aixed
wirhiles. 11 o posmble oaly o esch amohole s
ul.lil“.'[ltll.d-nl-l

Waricers MADR metbods have bees proposesd 1o selve
diverse applratims of decimon  problaes, Oag ol
@A 10M mathads is Simple Addinve Waghang (54W)
Thas mectlnnd [12] is also kmown as a2 weightsl linear
comhinaiton of scoring method 11 s simple sad the east
often method used molti- artribute decasion tealmioqes
The ethodd i5 based on e weighied avernge uding
ariilEneic men . Ao evalesticn score e Be caloulassal
ko each nlternntive by paltiplyang the scalwd valao given

a the aliemalive ol thel alinbabe: wilh e weighls af

relative mmportince derectly assigeed by e decision
makers [ollowsd by summmng of the prodects for all
eriteria, The advestmge of SAW metboad 8 that it &5 4
progpational lanesr monsformation of the mw data. It
micans fhat e relabve order of magemnide ol the
sadenficed soorea revmamny coual . WA DM pecthods e
keen propesed s Weaghted Peoduct (WL This methed
113] wn o clfasomil them other metbds e paoblem
solving af MATRY. The reason is becapse of the time
newded i B galeulation,  Thes methe]  skanl g
cabenlatioe semple, aind sy fo apply i cases having high
ahjectinity  alements, effectve o oplimvizo decision
probilans

II. RELATED Wik
I the paper | B4, the pallitien ol the Sumbaya River
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hos dincieased aloig with the mpid develogment of the
ity m Semohave, Indonesia, Thes causes the webor
|.|uu||1:|l deurenms Husuhirya The resilia are Tolbavwead by
Py Muli-Annbale Decision Baking ( MATMI 1 get
tha mest polluted miss m mes of Surwhiyva. The eslis
fromn the this stsdy by using SAW, WP pad TOPAIS
showsed that kocatbon is tho 5-th most polluted bocatons 1
pifuce value Foreach 322907, 001 129, aed 0.2753,

In the paper [15], D58 & an applecaton fliat oan assest
stuclosds i déterminmg he dinscizon m o soner Bigh
sichiod (BRAY based oo Mulsple Iniullsgence teds vamy
lechnigues MADM by the method of S5AW  md
Annbtical Hiemrchy Process (A The reslis of
emadyeis sy stem shoned that the most influential factor in
doetermining af the majors bosed oo intorest is the inteeosi
of sidente, acodeme prades. s pevehologiel ond
winhes of perents, Accaimey in the coleolason ol ke
value sysiem based S4W method b ae occurncy ol BiFe
avonling e the shndend's shokz. The dismion by ibe
AHEF methnd has on accuracy of J0% i accordance with
the shudoni's chisica,

In the paper [ 146, the change of peograpiicsl sinetm
such as woather and climote make farmers difficuld to
prepan: the fand G smtable crop Conssguently they
depoad oo meswnter rice feld. This page explain the use
of Fuzioy Simple Addstive Weaghting (F-5AW ) 80 nmk
the altamals crups mittable G plantsdQd soch sieb datrici
in Souih East Minshasa, Indoeeds. The results of the
walysis of con be concladed that the ey somple
skliive. neighting abgorithme {5AW) can be wsed in
determine the twpe of food crops groan on & given aned
by using 4 mumbser of eriana sach &3 soal oxtoee. famladl,
wngatioe, ¢limste sad fopograp

In e poper [17]. two meetbo@@ol MADN have bom
s m Uhan rewesch, wee ase Weiglsed Prosdud (W
methad ond Technigqee of Chder Preferonce by Somilanty
i ldsal Sobation (TOPSIRY for the analyms mafum in
delermining  regional  poority 0 developeest
implementation in the faure. The research by comparmg
e for eathods are oblaied ax epencies which neel
:||!¢|.'|.Hr.|| amealivm, This research also abows that the las
step of calculutmun of prebermey value for WP mathand
wia exbemely milueneed by complelencss af begimnmp
decision molnx valoe

[n the paper [18], consumer confasion is a phenmmnena
when the cwcnmer oxpenscap  seveml  confuagn
problems when  sbe'be should  w purchase
proadicte sorvices. Resolis ol Mos snidy sulicale That e
|"|-|.|'.|'.!' S based Doecison F.-l.l|||nn:| Sy alenm [!]‘.‘.5}
epplication Bus potential abality as an onother allemetires
of conventionnl Confuson Raduchon Stemegy (CRS) e
redizcmg consumer confusing

In ke pper (190 integied SAW @d Sesivly
Annhvais, Integrated SAW and TOPSES, Integrated 54

8. 5. and C) ABC Analysis and Sististical Closiering,

Imbepratecd SAW_ TOHE15 @ Arificial Neural Moiwosk
(AR metheld. liegraved FSAW md FAHP, Integrated
FAAW, Dalph Method and Forey Limgustic Evaluatson,
Irlll.:.lluil-tlJ Faain, I".H.Hl"'.l] Froasis., and tlthlll:Il
FAANW nrder Tenumbers. In this paper, nimeteen jpmal
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articles, which appeared im the perad of 2003 unnl 2013,
usmp the ZAW and FRAW models ame o colleed
(sarchel v JEEE Nplors, Science Dhnsst. Spanper and
Wilev: The ndvanisge of SAW method 15 thet it is 2
proportionnl linesr unsfomation of e e data I
means thal ke relaive ceder of magniude of the
stansdardicnd s remams eqoal. Rost of tho articles
disvessedl SANW and FSAW and its sgplicaiioes b wnous
ajpdratem doiiasss ssoluding seppy chon monagement,
personmel selection probiens, projdl mmager selection
and fazility Fostion sebectiom. e revien: dasaficd the
publisbed  nrticles  imde mdividunl  approaches and
ntegrated agproashes

1. FuNDAMENTAL THECRY

A Adwdei-Anrabiris Deacysn ik

Sulti-Aebute Decison blalmmy (MATDM) peders G
scroefuny, pravitang. rmakieg, o sebcing oosel af
al inmlly undér anid | mcommensarale
of canflicong attwbuies {200 A MADM profslem e be
coneisely exprossed in the matrix fonmast o3 shown belom:

{u,{j =
El/ = vz 0 o

I:.Z.:i....n} i1

L — N T H'.I,.--,w”} 13
A Ay v A
i """:.'I "":22 "t.;:.u .
X, Xo. v X

alteenative !{L!h,"w,!nr-'-'-l atiribute, and w, i a weight
Csaggnificamoe ) of_j-rh attbwele,

In & typeal MADM evalastion, sitiboies can be
classbied mbo wo man cabegores: cosl aributes and
benclit afributes. |l e coe ol betefit atinbwics, she
higher score is asigned B0 the ollemotive whah
performmss mimg a5 higher, 15, prefoabls @ 8
maxumen af - stinbide Inocontrasd do the previons, n
e s off cosl atimbudes, higher scos il.uai;nﬂ] o the
aliernaiive ahach porfomance rsting = lows, 1o the
iniismig ol -tk artribuse as preberahle.

There are three sppronches o find the valwe of woght
an aiinlie, lr|.||||.'|!|' nﬂ.‘ijm,:l;l.‘-: |||IIFI1.H.||".'||. -|||aﬂ.'l.w\-:
npproach aecd imtegration approach. Integralion oppronch
betwgen  sabjective approach and olyective approssh
Each apparach has sdvantages and dissdveatiges. Oa the
sudjective opprsch, weighting value is detorminod based
e derisicn pabors an aome of The Baciors m the process

Copyright © 3013 MECS

of rank aleemative con be determined Freely. O the
objcive approach,  value of  wepht  caleulanad
mqllml'il.'l]l:.'_ HE iw::rnr u.ﬁjl.u.tiﬂ.' from the decianm
makers. In thus paper usimg milegrahion between ohjective
sppransiy und subysctvo spproach

& Mipe ko IFeimhuieg

Simple Addative Weighiimg {5AW ) method is probably
the besl known and most widely wasd MADSM methnl
[20] 5AW method alsn knvan ns sonnng method is one
of ke bast and sizsplest pype of multiple attnbuse decision
makisg meded. The base logie of the SAW methed 15 1o
abtwm @ weighied sam of gerfrmones mhngs of cach
allzmative pver all allnbibes. The s vwise procedine 15
",iu;u gl

A= {ﬂ,, T .ﬁ"} (]
Latd = fay aa e .., o e aseton allomalives

7 - B o r""_..:. (2]
LelC = fe, 6y Ou ey ral b g sl @l cnlena

= Sl | Construcl the decsica malrix

iy offim e o

3
Ay lyy e ogn (Th
"rnll "Irrrh' AErE :;fF!.l

Where d3) 1z the rating of sllemstive A0 wnath
reapes] o snibsmmm L1
= Siop 2 Consimigt the mormalised decismon mainx,
For hene (keisl gt fentens of beiefin):

- .-J'_._,.'.ui =
Forr mrenn benselicaal abimbuls (enitera of gosd)
Wi
e i-:.r (9
w  Sep X Copstruct weaghted pommnlized decision
malm
L/ I P D A B

o Siepd Caleolare the seore of each allemative

o, = 2':_. ¥ '

= Ml e e LLDY
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+  Shp 5 Solect the best aliemative.

A o= max &, (12

A dul

Where BA sow s Bl Allemative m Saimple Adchisve
Weighting (SAW) methad sed &, is matrix soore
. Wplated Produc

Wl.:lphl-m| Procluct (WP methe] [20] 5 striber =g
meethisl where the wesghted prodsed of the onlenon is
used 1o i) the besl alemuolive

Ul akep wise poacediin: & given bobow

& Slep | identical 1o SAW method

® Bl I identead e BAW method

®  Slep % Constnect weighted normabzed decision
pemriy

P o Maa
I:-""r._l_, = "F.:_.r' (1%

®  Nepd: Cakealae the seore ol each allemanve

-
n_.--..l F"-" i 14

® Sl 3 Sekei the beal altemarnnve.

o, =

By, = max M (15

a=i 1

Where A wp is Hest Allemabive i Weizhied FProduci
WP mvithod and L s Al s,

I FRAMEWHER

i whis paper, fmmework can be depiewed s shown in
Figuee I,

PR

(e Al e
Tl

ER L
[Wenigy b Porarbart )

A AOTHPARATION
[MALDA, %L, WT)

Frg L Feasicuigah

Figare | shows [mamework 1 decison  model
Framemark 12 5 step. SMep 1, MADM e degizen model
Slep I 5AW @ methed wi BMATDM :5I|:||| 3, WP =
methad ;m MADM 2. Seep 4, Comparniion 2AW apd WE
Slgp 5, Decimsm i MADRL meult of 8AW methisd and
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W eneihod 02 best sliemative on desisics model.

I BESIN T AR DHSCT ssiim

A Mwln-dembane Decision Vating

Fouod -:rarin. evmhol, attnbuie criwna, and  Good
gy cony be ggen on Tabde 1

Tl | Ormwna. Anmseee @ AlEma sy

Fueid Symbol | Anebaie | Foad Svmbiol
Cniwna Ceicgary | Alemanmes

Faolzin il Fereslzl Fice Al
T Cif] Che | Lam | A
Carheddnaie | CF Deruafi Lazans AL
Tivetnin | L4 | Cos Poikr | AL

Flhie Lk Fee=in Sagn AL

Duergr i (ST funpame &

i (5 [ET ] W bt AT

Fe A Faareain Aaaleg am | &

Table | shows 8 crilerio mmd B alternalive in ML
Anrban cus be clumilied in% two men estezories
hemelil attnbutes |6 afnbwle) snd cosl atiributes (2
slinhete). Fomd allematives, conlenl of nulntion sl il
compeaition (BEF Pleptan 08, pemacn fact mad s
provessing . shown on Teble 2

Tobk: 2 Compmibeon of Fosd ARemsbics

Farad Freten Frd 3 Carka Fibhaer
Alemalives [ITh] bvdmicigh el
e 700 ] Tix (W 1.0
Lam P B1] 4.3 Taiw 1
[—_—— S T [T T
lhslaie EETH IR 17447 150
Soaan [T 12 B3N ]
S Mian il e Tim
Whes Bl rd 24 TH i B ]
Astahiyp Bice 10 LF (51T TEn
[—r—

Final Cihazmix Fucigy Ca Fi
Al T [P0 i Eaal] dinggl il |
Rive EINT i 101 1K
[ LT TR T TH 1T
Coiciia I JEENTT EET] TR
Potdie &7 T [JHTT 1.0
[rre— T1m F530n T 17 |
Forpuirm 12 £l 5 H .40
Wl FET] LR T MiiH L]
Palihig % i 'LRE RN T 1. B0

Table 2 showes composition of owinbon mom God
wlicmatives. Content of mainimsen  on food aliendanscs
wnlue and fensible dliemetives as weight of criterio (ralue)
hngid o Bwalth henelib:

Fied attribine, vilae of sttodete, anil agnbite catepniy
an o soen om Toble 3.
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Tabin & fmmbaie. Voo uH Leegon

Tihlp & Savin i =wa Mhee vaogy Slonrs o AN

3
o ERt T4
R TR

Tabkie 3 wows Gewd alribabe witk [eible allemalives
bomnl on healih beneliis, best valae of stinbwie, and
bl crbepory {enberia of benelit md critenia off oost).
Fisd nmrhote. valoe of alintaie, atinbole category b
deteimise: swie of weight

. Simple Addifve Wenghiing
Deviiom ke gaven weipht, displayvod on Table d

Tabde & Wenghn of Cnpann on AR

Cricne | Waphi | Comyorsan
[N (L] .15
3 | jum | o
= 5 1 1'|"{E'
L _|£l_-\|‘!| .
[52) | $4m1 a.1}
Ly 1231 Ll ]
=7 |.3.50 LY o]
k] Lx5n niaxs
Testal | o tal]

Talse 4 sbowa weight of cnternin mnl conversaes n
caloulaling decisinn madrix normalized watriv, and seore
el coch allemative,

= Hep | Constiest B dedsim monis Degsion
matriv displayved on Toble 5.

Table & Thecsmon Meiny in S4W

dyj .Ii_p' dyy !!u_;_ ﬂi“ _!fuj Dizs ;‘.p",__
lyy g | eng | odagop | dlsgq | idsp g | ey | depos | dagos |
oy | digop iy §digen §odapy | daneg 8 ddageg | dhgeg |
dy g | s 'd-ﬂ“t_"_l\.’_tll [LFTE ﬁ‘ul iz y _I_i'q,_;"
ilajoi | iges | sy | dages | sy [y §dog | diay |
g g [l foddge s Jodsg | tlups |l flizg | g s |
Aoy | gy |odvs | dbpog ol | dyees Babpps |l |
dlll' dl.]: B Iill-l I*m:ll 'd:!!':r iLL

d.,..h
Tabée 5 shoms dedissom makniz (d;) is the miing ol

alemnaive wuh pepect o criterin Dased Table 2 (Foosd

eodtpositinig and Tabde 3 (value of otabate).

& Hiep 2 Constroot the nonnalized decdsion maleiz
desplanesd an Table 6.
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o)
Firad Vaur  Poandeaz]|  Hea Viem  [aiius = T R
Fentmig ol Lstcpary | AFnbex el L ssmen [ T T 1
Arnd X P s oo e o " L S e -
"Iy e Fah ke _|T:h i g ’a ’a wan il EEARA] 1
1 pesilin Fenel =1 wellitial | Beehl o e B e ——— E  ma
Sy gm i i 1 R b= % e T i
[ b [T o =
Fu L i [T L Lacids _E'-u]'l'm-l =TT ,.‘,'.’Qﬁh_u_l':":yﬂ. I...|1.5 s am J. e . = |
-1 -E 1 [Erawauira 3 2 mslt R ERT] 3
Flaraul ~boa Ficmpal L [1 o
art (Pl o | ~mnil} . - .
|=1';; 1 '-I:-Hlm i w "m o Takle & dhowe mnng (e} newealized decismn wiriv
3 List Pk Henal [ “e tor atrbate colcgory (ondena of bepefil and onicna of
T:" '-:L"'"' i ¥ '.'w:::n'“".“ Facuchil rewit), Dlrrtena ol benefit wah r-l|ﬂu1'r.| max ] ansl emtersi
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