ASANNUAAIUINLNRANLN I LINENISANEUETD

Determining weights of criteria for decision Making
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Abstract

Multi-Criteria Decision Making (MCDM) is to find a way to find alternatives of decision. The best alternative is
acquired by multiplying weighted values and chosen criteria. The alternative with the highest values of the sums
of the multiplying results of both values is the best one. Thus, beginners or decision makers need to understand
about the acquisition of these two parts. This article studies four different methods of weighting: a ranking
method, a rating method, a pairwise comparison method and a trade-off method. The study found that the
ranking method was the simplest method and the pairwise comparison method was highly accurate and most
popular. In addition, it was found that determining the weights of the four criteria were similar: comparing each
criterion and then determining levels of liking or satisfaction by the decision makers.
Keywords: MCDA, Ranking, Rating, Pairwise Comparison, Trade off
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Rank Sum Rank Reciprocal Rank Exponent
Exponent
Reciprocal Weight
Straight Weight Normalized Weight Normalized h-rj+1) Normalized

Criterion  Rank (rj) (n-rj+1) Weight (1 /1) Weight p,p=2 Weight
1 4 2 0.133 0.250 0.109 4 0.073
2 2 a4 0.267 0.500 0.219 16 0.291
3 5 1 0.067 0.200 0.088 1 0.018
4 1 5 0.333 1.000 0.438 25 0.455
5 3 3 0.200 0.333 0.146 9 0.164
15 1.000 2.283 1.000 55 1.000
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2)  ABmsUszunudadiu (Ratio estimation
orocedure) Inen1ssvuaAimdnaueuneladniu
vaninasifisinmddanndign Tnefiuun 100 Azuuy
dmsundninaeififianudfyann uazfvunAzLLLT
Hosaandmsundninaeiidanudfyesas  Azuuy
vaninausifiemd Ao fianazgnimndu  Anchor
Point  dsuldlunsimnadadiy anduth Anchor
Point W MMTANALLULYOILAASUANNYT  NITAIUIE
dadau winiu wi / w* Tagil Wi fle Aazuuuves
vdninas 1 uaz W fie Aazuuuiitosdian gnthnien
drminitldvinig Normalize axldanismingiiluldlunis
Yinsevisiely daanslunsad 2

Point allocation

Ratio estimation procedure

Criterion Weight  Normalized Weight  Straight Rank

Ratio Scale  Original Weight =~ Normalized Weight

1 30 0.300 2 75 15 0.333
2 50 0.500 1 100 2 0.444
3 20 0.200 3 50 1 0.222

100 1.000 4.5 1.000

3.3 FBWiguiigug (Pairwise Comparison
Method)
Fnslseuiteuduadudsnwaunley  Thomas L.
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Saaty Tul 1980 [6, 7, 9] Huilomvesmsiases
nsvvumsinaulasghaduddudu (Analytic Hierarchy
Process: AHP) F3n1silifieadestumsiieuiisudugiile
aamnsedndn neldanaiimnualy 19 Feazduius
AUANUTDUTENIN 2 WANINMU9  919a8198ATEAU
AU eALAFTRasane1aRUs AR INTeT 3

nseaA vl nYemdnIna (Computation of
the Criterion Weights) fifiauun 3 Tunou Ao

1) nsmwmsiaseuiieuidug (Development of
the Pairwise Comparison Matrix) Wuaseenssduns
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Intensity of Importance Definition

1 Equal importance dAgLinfiu

2 Equal to moderate importance  d@AgurinAudisuiunans

3 Moderate importance dAgurunans

4 Moderate to strong importance  @nAgyUunaiieAoutauIN

5 Strong importance dAgyAsud1aun

6 strong to very strong importance  @1AgABUTIIUINEININATN

7 Very strong importance dANINNI

8 Very to extremely strong d ”igmﬂﬂiﬁmmﬁqm
importance

9 Extremely importance G ”igmm‘?'iqﬂ

flan - Saaty (1980)
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Fupoudl 1 Fupouit 2
Criterion 571 B0 mwnw T #7894 Supouil 3 Weight
31A1 1 5 2 0.588 0.811 0.222 (0.588+0.811+0.222)/3 0.540
?Jlﬁa 1/5 1 6 0.118 0.162 0.667 (0.118+0.162+0.667)/3 0.316
GRIINEH 1/2 1/6 1 0.294 0.027 0.111 (0.294+0.027+0.111)/3 0.144
1.70 6.17 9.00 1.000 1.000 1.000 1.000
ﬂy’]ﬂﬁﬂi’]lﬂﬁ 5 LLaﬂﬂﬁLﬁuiﬁmimimfhﬁmﬁﬂ Taoisy - A-n 5)
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TumsnemrasInvesunazAeaull (Normalized Matrix)
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wag 0.144 agsaunulawindu 1
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wine CR < 0.10 tusansidadndiufianudenndasiu
Tuszuilvousuld usdn CR > 0.10 uansdsrdnaiuiils
lilaanndesty Fsdeindulufinnsanudlednads Fsanunse
fwalldanaunisi @) Ieevien  CI
Index) ¥115938 A1 RI (Random Index)

(Consistency

CR = T (4)

ASEUIMAT CI @unsamulaibaain aunisi (5)

AN 7 MITIRUAERAIUAINADAARDY (Consistency Ratio)

Tng A1 n fe Srwundninaeiiviufiansan waz A
oA LRaEYesIINMTIATIZIALEAAZET F991nANT 9T
7 anunsadadlawiniu A = (4.459+4.076+3.243)/3 =
3.926 waziiounuan A adluaunisi (5) azldian CIwihiu
0.463 uavanynezAInA1 CR laindu 0.463/0.58 =
0.798
Wiguiigun

RI #a @1 Random Index Fuagfusiuiuves
wannaeildUSeudieuiansanlinunsed 6

= & v & 1 v o
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15797 6 Random Inconsistency Indices (RI) for n =

1,2,°°,15

n RI n RI n RI

1 000 6 124 11 151
2 000 7 132 12 148
3 058 8 141 13 156
4 09 9 145 14 157
5 112 10 149 15 159

& q'
YUABUN 1

JUNBUN 2

Criterion
31A1 (0.540)%(1)+(0.316)*(5)+(0.144)%(2) =  2.408 2.408/0.540 = 4.459
fvio (0.540)%(1/5)+(0.316)*(1)+(0.144)*(6) = 1.288 1.288/0.316 = 4.076
deu (0.540)%(1/2)+(0.316)%(1/6)+(0.144)%(1) = 0.467 0.467/0.144 = 3.243
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18973 waz n15Usns Wunasilunisdndula vinnns
Wisuifisulaeiivualindninue staflaiavuuudu
100  siomfFndulaszgnonaiiesiouiisulagansedu
AYINAIBNANT 0 ugdndulaszyaudAyANEY
fazuuy 60 Famnedudiusvianiiniisinnd 100
svsumuangliasaing 60 fady  Ardudniteslriu
wdnnEiANEIEIEYIRY 60 santutvidnina
TnUSeuiiguiunaninuaninsuinig mngandulasey
AudAfinzuuy 30 Swwiednasdeiiisiaidudt 100
syfumsusmslldaasinga 30 daa 3 Aduidn @anse
Normalize i

Wi = 100/(100+60+30) = 0.526

w2 = 60/(100+60+30) = 0.316

w3 = 30/(100+60+30) = 0.158
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