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- SEXR BRREHE BREBRY —BMH #&:F
An Experimental Approach to Test the Consistency among the
Outcomes of the Multiple Attribute Decision Making Methods
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[ LR
(ABSTRACT)

Recently, the use of the Multiple Attribute Decision Making Method(MADMM) has
drawn much attention from decision makers in various fields. In this paper, we review
the practice of MADMMSs in the area of urban and regional planning in Korea. It was
observed that the compensatory preference model has been most frequently used among
the various MADMM models, and decision makers tend to utilize only one MADMM to
find the optimal solution or to rank alternatives.

And an empirical analysis is conducted to test conformity of ranks when several
MADMMs(Simple Additive Weight Method, ELECTREI, Attribute Dynamic Attitude
Method, and Technique for Order Preference by Similarity to Ideal Solution Method)
are applied to the same decision making problem. The result of the empirical analysis
conducted in this paper shows that the ranks of alternatives produced by 4 methods are
not consistent statistically.

From the result of the analysis in this paper, it is recomended that more than one
MADMM should be applied. Because the rank produced by a MADMM may not be con-
sistent with that produced by other MADMMSs.
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LF

EA R AGAG Rkl A b ESA AWEle AR L of AEEE Bnr)e
= NHBt] ik tiRbE ZheHlolA A& tiIgke MEIEER] izt $A Aol wlE
THE HAske Rolet T 4+ Yok, oAU theo) FEAM YAFER] A sl Y|
FHAE HHFGER] sfde] dHEH EREME Alo]ld] FRMEE HAYsle Ao 11
HEHL detr & 4 Utk

o2 YAEYYRE FTRHoE XUsly] A3k ANEE 2APEA 7)ol B mRoA
0212} g tha s AR A (Multiple Attribute Decision Making Method)o)t}, t}
L4 QAEYPEE ol TR FAH R Fo7) thde tigE BS54 BHQAE o)
sto] Hrigo e tiets ZheulA Mt AW AY titEte $dd 2 MY
AAs7] Sl uE ARGl 2 tha s AR e Ao st Roto A 7)Y
of QAP S AL S HEEA o dAR] o] fEe] thas QAEYH o] Ay
TEo] 714G 2ok FAHEOE TAl € X FAE R} 5 o3 oA @utalA o] £x 1
A AFeint. fEvete] A 9 XGAY 2 BololME Thgd thas oA} AAguhyo)
BHSHA o] & 9lom ozfd o] &R Ale o] wWilel JIX FMAHIA, Ao WYY F
o} £4 W&ol H& gig Ao Beld.

Ty th R4 AREZWY S FHAT o] BollE BTl thed GAEAU O &84
7HA) At EAPOE g AL AMH oz EAEe U tas AAEAHY b
H 534 Ay 48l omg i & 2 g3t Aol o|2H oz elgdkzd u3 Z&o] 3l
& 7 fitte Foltt. dAd o] FFAEURA FRAE 71 el A FrAE A
Gt JAEA ABE s Bt AEAHAEL §F 39 thad qAE A
€S Tl B9 A FRAE UM st HA FRAE Z2HY £ YL Zolnt. 1
2l ol2id AEAE =&Y s AHEE SR thad JAEATH L vt o4t
2RSS et FEZHY At o) HMFE ¥, 2 A3l tiste] X e AEH

i)

e

W Hesjortt P o) 28 2AE 2R gk
as AEREEe] HEAl AVHE oleis EAYe @*1—1 o7 Aud td ta
A GNEATEES TUT GBS AT ) 2 L o) 529 7zte) AN

o

TRk i THRRZEY) S-AE9I7h AR AT Ak £A4H0) B £ fiTh. Zeiu He ta
& SARAERE Aolo] 2NN dBAe) AAHA Gerhd EH o AAH AR
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wl & shte] thaa AMEAEEE AMSElE AL e thes oAEu o o8 JA
Ao AVIE = As HHvigelw diIzte] #918 1eishx] RahA FoeM oApE g}
g 2RE BFoE o8 F e 7FeAol Utk

E drelMe ol AN 283l thkd thla AR S FUF o4
B4R A8 W o OFT a4 JAAPEE ol BAAT] B4 o] fA)H
7kl el d¥E Bal AFLl Sk oo ATEHG 247 s B AT A
ol oloiR& A2l E A MEEH e thdd thas AArEATH F3ol et
of BB olge] feUetelM HEAE FEF Ro|t}. 22ln B A7 d4ola} @
T e M3 E 84 JAEGTH oF EAATe AdBA HEES 918 AFAY
= AASHL ol & B3l the 4 JAE AT ARYLE FAHCE HEd ) I}

II. 2R BEREHiKS BE 4 #HHAEH

1. 3BR BRRESLE2

84 AU S O AR AHMY (Multi —Criteria Decision Making Method)
9 /ol & F Utk IE JAEAWHE £@A7HAE (Net Present Value
Method) o]} Wi 2421 89 (Internal Rate of Return Method), H] 23] ¥4 (Cost — Bene-
fit Analysis)T} 22 @75 2] AbE 44 (Single Criterion Decision Making Method ) @ 9
&3] FEEH. @& dAE T E it} BEE 55 W (% o]5)¥ u& (&
T &4d)o] EF gdelehs & st y|Eog #ats gt 2 A} ol vl gme]
B, @7, WEFAE9] F7)0 e} Hauigte] Mg tike £907F AAH
o IEY B7lE BrPdAE tite] B71E Ad T E Yot vbed Brte s s
(Criteria)& £8 IHTHE B} 7158 H718488 25 13 "o a8ln 7
2] Prhgaol o HAENE HAVAT BABE YA Rael BIAE TR o] Sahed
HHES BIISHR iRkt Seol npg $AEslE WPs 7 ok

IE GAZPTEE Hyuistel 448 98 el we o= ol AR (Multi
ple Objective Decision Making Method) 3} & 7oA t}E 12} 8l= th Q4 QAA AUy
(Multiple Attribute Decision Making Method) 2.2 3o} Zc}h.

DR oARPREe AEdel s REHoz B T vetRTH B
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ERE MEA e FHuks Addsts Aot OEA oA A e A 271 Ha2d
o} qit}. 37}1x] "whe A @Y (Linear Programming) 3 HZo T RIS A &
85 E ‘737]'3“’4 TAEH Aoz greo] AYPAYHE o) &etrh. & e WEe FH
A& (Goal Programming)® FHIolth. SHAGHA HIZL 449 =3 tigt 5/
F24 237 (goal) g AAstL, 2t BBl td EAFTE Ve 1 ZTEEFE Y TR
e Hossle g Pite WHog THEAECH(O)AE, 1993 [ 11). thEA oAEAY
Hike g2l tad JAEAYY L o] EAgte e UIRFCZFE hte] bl
L tighze] el B3 =S Ee WolH

o4 oA QA 2A 271X FBIe] Atk 2 shue A3 rAe] fl= ¥R (Non
—Compensatory Preference Model) © 2 tiete H71g uf by 93] Teiss H7ta
AEd e AR M3 E u2sR] e Weltt. o) WA titE Hrlste ol AL
£HE Brlease Aty F840l =R gkerh &, tide] B7A) o= H7tg 4t Y
Z98t1 d 230l Y3 7iAETe] W AR @t wEbA it Hrbe AR
B] W7ie 40 AUd o506 e ATHRE 42 e 7R s8] A28 4 vt Dom-
inance Method, Maximin Method, Maximax Method, Conjunctive Method, Disjunctive
Method, Lexicographic Method $°] o] 28| &3t (Z44<] 1988 : 375).

e gaupie M3pAo]l 9l #hH (Compensatory Preference Model)ojtt. o]
Ho tiorgsiA] nEiEE Hriade] i@ qAEAAe A5 g nHEFE Hold. o] ¥
Holl A= tighe] WrA] o H7tQ 4l o 3831 | F88A el e ZhAATe] e
th. o] WL B3 AR AstolA AR Hrra s AU FaEel hE Bt 4
H7ra o] hE 74E 2 Farglo) B o)A B F A5EA s vasit 2
AuH g B3 24 glsiMe ohea 22 712 (gt gesit.

(ag 1] MEEH U cls YAEYE 9T 7IZXE

Pll """""""""" I)IN Wl

| S RRRELEELEEEEED P W, &, 3W;=1
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(2" 110149 8 P= 53 JAEAARAA 7153 N7I) tigkel gt Joie) 37t
24 % FHESES vehis, YNHoz PorEsYoldn Bolet ¥ Pe)
22 Py et Nol the §7has Jol )3 WSS vekdoh 22T Ay We 7
tierE Frlshes JHe) @7kl Ay F8x the BrF & Prla e g Az
Haje) AFE FoEel UE B7he Jepin A1eA Wesn gelenh W Wrlas
Jell gt 712 & Jehl™ 7153 HEE A48 24 2459 & 1o]oof dtr}. ol F
2 el Hrigad tiE 2 Hrie OE Hri8 4 tigh Ee PriE s (trade
off ) g& SJujdit}.

AZBA Aes T84 YA THA A 2ZF e HrHEdsdE s 7153 HE o o)
th} 2 7H(multiple dimensional space)ol|A] dhube] Ao & FAF =4], o] F7he] HE A
At el bt a4 JAEANEE HrEy, A5EY, dAEYY A7 /3L

FETH(ZHA e, 1988 : 376 —377).
drge J1eAe) Wldde FB W47 1 Ao oike FHites duehs
oith. A@|A o2 oFfrt 4 A4te]l st 71 gy o] &= vt SWA(Simple
Additive Weight Method), HAW (Hierarchial Additivity Weight Method) 5] o] 234
&g},

FEFEYEL 7P oA 7t EASH o] del b 7k UidE nE2E RYoR
ADA (Attribute Dynamic Attitude Model), TOPSIS(Technique for Order Preference by
Similarity to Ideal Solution) F©] oj7]of &£3tc}.

dARFPS YAAHZE 7PE F UERATIe A2 dUE o€ vlEAl "d9nh
ELECTRE(Elimination et Choice Translating Reality) I, II, IlI, IV, NDV(Net Domi-
nance Value Analysis) 5°] o] 230 &3HA] ®o)}.

F

%

2. EAHEGlol CHEt 5t

A H AGAYANMY R4 -"44@@”‘%9—1 HERobke A YA A, HHARIUL
A4, it &HAdE § 3 BokR ¥ F Atk 3o AHE EA F X9 AE
BE Foig X&3Y| wEol thad JAEPE L AA Se] EA R AQAY Ao}
oA gistA o] &5 Ut

1) o= tias JAAAEE LAl tisiM s H. Voogd(1983), pp.44—478& =,
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&3] of ol YXNA, HAHAUUIAA, tAte] £HAHE FHsaiA 87] yenre
ohith SAEHE S5l B4 JAERWRE Aee= B Trast oA e
T ge R4Ael W Agsled olzio] a4 AARNEY N Bus o
wrhE 99lo] §i1 gk (Voogd, 1983 : 35— 37).

AR, R4 GARPHEE o] WY o) 8AE el T A EYY BRY RE WrE
AAd oz neistes o 20h Bes dAAYIEe) o Sxbe AL 98 Fas
ANAPPEE HESE FHA BAHZ FFsd YAS, HASS BEY] AB B
ek, 281 BAL4e] Ad 2848 AAFoE TS S AHot B}, of
BYel A ol gats AARAH BAE v WIS EE Y JAEYT BAY o8
FARLS) FHBAA RGBS AAHOZ MARoRM JAEAY WS =Y £
QA .

4, 54 oA ARY Bo| Yk oA YFAME 2 ALEHe] W]
AshM ome 7N Bo] 72 WMAYHYEA} AT BAAL ofd + gtk ol @ e
B4HQ xR AR B SHARA SolME BHA + g Holth. o] A MEw
At thed AR IEe]l ALHT AEYT Bk olE ATl WIHR
=71E W83 sA Ho= ol oo T 4 A ok

SEuete 24 2 AGAYR}Y EANEL Hol AL JAZYPE S LB
ATAHZE UM T(1984), o) FA-$FF(1985), YAF- &V F(1990), TEA LA
791(1989), A A TA(1993), HLAIHALATL(1993) So] it o] 4 67}
ATAAE Thad QAEFMYO HeRol, HgrY 502 HAY AAE (F 1)
2 g

2 84 gAY A X AFAGRokIA LA HRYD Y RAe ©

2) ol ge) AAATE UBFEAYGIA, BAEF, FEAT, APPY AT 5 X BEAY
FIAYYIATY, FEAYITY 29D WA HYH e F4 APAADAEAATL
ATRIAE FAESC Qojn Rolch
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(1 e 2Aldd W e XAt

ol HH AA 5 =ENE | APEH | AEAH
T ' s FH T 3§ d+d dTd | AEATY
(1954) (1985) (1989) (1989) (1993) (1993)

ZF | AN | dFus Tt H L | AEH | E2ER

HERH A & | AGUY | & B | F R A | F R ey
¥ 0% | % 7|89 A8 s H 7

AECTRE 1,5AW,
27| Compromise NDV ELECTREII| TOPSIS SAW SAW
Solution

ol 4A7fF 67F4 AT ZheHl YA F(1984), ol FA-FHF(1985), AAMFE-SAE
(1989)9] AT AT P48 W oz v B4 2 YA ol tha s o
AEGEE S A7RE) AT 7Y Al=Esta & 4 Qo

Al =29 W8S EFEY, 915 (1984)9] =&odAe EAETHATE A%t 771x] FA
thet 71t At 4As)7] ¢4sl ELECTRE I, SAW, Zeleny’ Compromise Solution
S 371 a4 ARAWEE e, WL 374 RS Alae] Sol4, o
ARt R, A HEA, MERFHRAANY HE&AH FHAA Fulwsirt. o
A - FH(1985) 9] =EolAME FPHEAR T 3713 ARPEARItY 7HH HA ujet
& AEs] sl NDVE & 83sigich. s s 7. 2 08(1989)9) d7E w2, 2
Avls, AsHd, FHE F 471 dFassd 7ed 23 assds Jd9siy] A
ELECTREII W& A1&319n).

ZENEATA(1989), AP HATA(1993), MEAIY/NEAFR(1993) 5 Y= 37}
2 AFAE = AFAA RuA 4AE W ZoE 1 BRI} AR gALEH ] 7
BHeg o] fd Aol I FAHY WEE AHEHE FE/NEATA(1993)8] ATolA]
B 92T EA 2 fAedd4ey JAFRAE AP flsiM TOPSISE ol &-3iict.
220 AT AATE(1993) 9] ATelAe A A=Y AAAE AHs7] flaiA] 13
Aol Hage =AVNEo] 7hHedttkar B7bE Ad 1670 Aol e SWAE 7 &89
of 7heHl A9l 47 QL 29AXY AR £AA] FTRAZ PGSt v Loz 7}
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A 29 ATE T £ U ASARNLATY(1994) 9] ATNHE LAY E2E
$HEE 427 9ol4 SAWS Hgshsich

o4 AT feiuelMel Bk AR YY) HEAAN EYHoR Epue @
742 e AA, HERY e Wgel WMo ARSINoD] B4, R 4gAn
7} 539 AEH AR T St T AR ANEE Heastke Poln. thas o
A 7Hed) AERAgel e Wel WFH o o)2E RS BT 44 E i}
(trade off effect)& meist ol $elo} A ARwalol nrt Aa7] W2al Aoz @
wEnh 2y gReel thes AAYYY AEAECA © shie Brrbel A8
AL e #¥9 th8d JARYIEY H8A) 712 Aok B AW UL AL
TABOE AFEA R 7189 Hgolen ¢ 4 Atk DA AT F ANT(1984)9)
Aol 1 clgietn F & Yot RATY ATNME 3741 ras GAFRIY S A
o gol4, AAgAst W, WAole) HEA, MELEDFNY BE4 Buold 4B
HlZolEe B B 374 PEel FAAATe) YBAol KA e FEE o)
A7) ot ol W e FRUel el tha s P el ATk o R NHY & AL

M. 'e 4 &%

1. MEEEHE

Tz GAERAR] YBYE AEST] A [2F 200 Uehd vio} g WARa
PB7 715X HEo gisiA] SAW, ELECTRE I, ELECTREIL, NDV, ADA, TOPSIS %
6717 R AWYPIE S Heslel RA, BT QoiA 2zl HAYgte] AN A
B3 B4, HYUE T2 HAYolA tietEe] £97 =85 SAW, ELECTREI,
ADA, TOPSIS 5 47}x) o] 29 BHZT £25= #9571 Aol S35 7ol
el Ao} YXASE o] 83l WYl NPDHHE AYstgnt

2 Azode) Ay AL 95 oY WARSILY 713A MHE YT VE
(1989) ATZHE <148 Rolth. 5 Aol YA $WF(1989)2 B89 W4 =)
A W, FANA, AR, A 5 4] Bt W) 8 MARA S 7711 B
848 443tga ELECTREIY S ol 8344 o5 tielzte] $4&91E 4% v} Qirh.

3) AWE AT has ANFPLRY WAL ¢ AAATE Hlgoz el o FoiHrt.
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[23 2] HE=E fT 7IEAR

0.8 075 093 09 0.2
0.9 0.9 085 0.8 0.15
0.9 0.85 0.6 0.6 0.06

P= 07 0.7 0.8 0.8 W= 0.09
0.8 0.8 085 0.85 0.1
0.6 0.6 0.8 0.85 0.25
0.9 0.9 0.7 0.6 0.15

P B rRE

W 7 EAEE

Py @t Nell g H771& Joll 9% Hrbd s

W, 137t Jol @ 71EA

N [ O¥H2 @EHx @338 @A

J T OuWARE @85FE @ I3 FPAFY LYAF @ F3HR §olA
®@unFPRY EF ¥ ol & ® FHAL @ RYAIL

[2¥ 2]9] A8 E o] &3l SAW F 47H4] thl 4 JAEA P& A&t A8 &
7k tiizte] &9le) A HALS 8 AR A XA S (Kendall's coefficient of
concordance) = & (AQ)AER o] R MF7E 370 o) AQ B¢ oSt HAH] &

AE Hetshe o AHEEE HIES FAZIEoITH (XY, 1992 : 628—630).

S

C= (1/12)-K*(n*=n) ®S=2

AHAS Ce (4 Dol Jaf FahAch. o714 Re oIl thal 27] ore B7pgy
of sl Fol7 #919 WA, R Re B, 221 K& B7MPE9 + ng tke) 48 9
@tk & AAAS Co Bui Frztee Bt GXHHS W ALe) BF FA 75
¥ 7 2 Baoln] Babe AA 291209 B4l 28Bg AAAF CY gol AYFE
BiETe) £98A7 Axshe AL odml@h. AAAT C L no) 6elstold 4
3 FARE AL8EH nol 77) ol4Y A% $AX K-(n—1)-We RHE n—19 2¥
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g o|Rn2 ¥HE AMEdT
E drelMe 8 F7PEE F8 G0l 74 ke &919] dugel HE A
A olefe}t 22 AFTIEE s

ofN
o
)

Ho : 4709 B7hd 7iel] a7 9x18ta] et

2. FFER A —RM B

WAl BARIEY 6709 thad oAEA HHE o] 83}
2)¢ 2ot |A 2t a4 AR EE dojR At 4
4A3jg ELECTRE I & Aelst F3] A7do] 4Ad A& & F+ YH.*

2
£hi4
o
&
w
H
it
ko
12
ﬂo{_ul
42
Xt

(X2 2MF =¢)

Wﬁo‘%

e SAW [ELECTREN| TOPSIS ADA ELECTREI| NDV
H X 3 4 3 2 * *
ZAY 4 3 4 4 * *
I 1 1 1 1 * 1
2 & A 2 2 2 3 * *

aely 6709 bR b tieitel #9419 £&e] k5@ SAW, ELECTRE,
ADA, TOPSIS®) 7§ £28 tigte] 918 Avuw Azvigre) 39 409 Wge] 2%
Aehe Ae B 4 PEor 21 #9000 4FH AolE Roln e WA F
QU 47l o £28 tizte) 907t NS Feoke AT AEE Sl

e

4) ELECTRE I 2419 HF0H0IA Qoix] 3991982 92 ES 2ok 48 B/ Julshe vk et |
3 iek 2 SEoW TAQ 32 TSk 4xrpk S-9sithe Zlelch 2 tE 1, 29} THF 3, 4919} 99)
¥AE 78 + §28% Hauigke] of@ X ELECTRE [ 240 s} & 4 ¢ick.
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Agel YAASE o) g3t olele} Lt

HEIH AER S8 AN

SAW [ELECTREN | TOPSIS ADA 4 Ri
3 4 3 2 12
2w A 4 3 4 4 15
Ad 3 1 1 ’ 1 1 4
A H 2 2 | 2 3 9

R=(12+15+4+9)/4=10
S=(12—10) + (15—10)* + (4—10)* + (9—10)* = 66

66 = 0.825

C= A4 @=1) °

ol A% n(BANA £)& wlels K(H7PPE $)& ) o8 7 grbggse
B WS Berhe ARALE felFE 00504 AP AsiH YA Fohd
49.50|TH(MAIY, 1992 : 724). olw] AXAIF2 Zt 0.8257} 49.5¢] v FrhPHE
zte] BARTE QAR Ferhe ATl AH| BFIRFEAll #9107k A8
gerhs el 22 4 ok

V. ¥ W
E e A 2 XA G R A FE] o] &5 e 4 JAREFEEE ol ¥
NATe daAol fAEH el daiA FHEE F Bolth. & Aol A" 6709 e
4 dAEAWHEE ddoR 3 APAT HAHuRIY E=EelA HHoite =& dAd
371 W e AMejsti 57) By A FUS uicte] HHUgor EEHoEZH &
e ABAL Bk 2y digkte) &9 &l 7ed 19 tea AR E
e & w99 dadel g SAA FAMe 2 dadel FAHCE ¥ 2

g ERiIT.
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o1 ge] AT ATAE YA HHT 67 S FUCE FHF Rol7] w2l
ATZTHE YVl E Thd Tt U RO BIED. Ty B A7l Al
B7h) AAREE £ Qe Hol Ut B8 U] $90] e £998 £557) YA o
82 SAEPPEE ST Arels s Bas AARYPEE ARG o
YNRAPE L ol 8olel 1 ANE YR ALY WaTt YrkE Holth.
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