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JE % /m# % - ELECTRE % -~ TOPSIS % R K MM AT AR F &% - UHFRRZH
EHT  BERE -BREFRZ-BH -HFERAEAZITRE - HERABFLER
Z R X4 H# K Spearman & ZAR M AR L HAB R RED  BITEE T A2 HEILE -
HEMIPETE  EAME vEEAXEZ T WL ELECTRE % &4 fff # w5 -
KWB M ERZ - T TOPSIS EARFERE - shét » BMBREMNTE - THEES
BHEESAWE 2 m#% - ELECTRE REKXMBMVEA—2 BRm#E
HETOPSIS i A—#f » £HPWFAAECEFEENNRB LA ERUNER -

MeEF . S BHREF & - RRER - H R - AR

1. &3

ERNARERT  AREMRANABRCYRCOSEFERL
MELEBUNEEHFRIAER  FINRB—HET > EX WP FERE

¥ HERRLCRETHERIIER
**OSREAREENBRAAEL
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SWBEHTE - URB—HETAH > AMAYRELRSEESR - 6]
WEE - FEE R HMBE - WER B ETEHEY MEL
HEBUEARMEIEHER  pEKEZ2NE - B ERKF & (multiple
attribute decision making, MADM ) & ¥ DA% Bk K& B EH A R 4TH
£ REF - FTENESERUENBEET > RTTH T E2H > #EEH
BB FHARE - HERRKFAFHEENFT X (Yoon K Hwang,
1985) » HEBRRFEBRFERRZ B ZFHEM - AT > FRBHERK
FEBEE S BEFEMRBEYNERCTEME > EEATRE T K
RER—EHES SETHEEATHNER  LALZRUHRETEY
MERZR -l 2L RURR % EEEEENEWRA L&
HRRETHBEEZANN? RAMBRZRETERTHRA? HERSA
BT - oh > RAETHEF M BERIIBREZIKERAER (grey
system theory) = Hy & M Bt 4247 (grey relational analysis, GREY) ## - [
R REEE LT dAREHELNHEN  MHHRZWHBERE
EHGERT  TRAWBIMERE—BHANS BRUERR T ERESRE
R AR A2 TEERTREETREANTLE - A EPIE
HAMBMAONERAREERR L2 L B HRREE AR % -

HMEBRUERR T ERBZ AR R AEERES (1988) stH LUK
HUBAERN =B ST RRR T 4B %K% (analytic hierarchy
process, AHP ) ~ELECTRE i (elimination et choice translating reality method )
fn PROMETHEE % » R E =BT A2 HFHRERB AL Lo B
B YEBEREIEH (1993) RASARRKMNTFREERNZHME
Bk ~ MAYEHIR: - B MR (simple additive weighting, SAW) ~ B #
Jm # 3 (hierarchical additive weighting method, HAW )~ TOPSIS : (technique
for order preference by similarity to ideal solution method) - ELECTRE III &
IVELEFERFERLE - EUEEBEORE T XREZTEHH
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BEAFUSWBRE - HE w#% - B4R m# %K ELECTRE Il ~ IV %
ZHERRE % BEAAREZEE - B (1997) LI E#R X H
A %% ~ELECTREIN - % RS R Eiwmf i £ M R R EEF &%
HERBHERBRREERTFIEREL (ZRF) HEBFTENES B
BBERAGAENEERR A AR REEEPLEBZEAE - MET
(2000) AT REENEREG R LBHEnEE - RRMESE -
ELECTRE -~ TOPSIS R MM ERy B A BREFEF T HZIAHMN
e HIRA%E (2000) RANEBHERK RH M LS T EMTMELE
EHEE FHAMME B3+ » TOPSIS 3 & ff B jw# 3 - TOPSOS % ¥ J&
Bmi 2z MRS BARE - §RBE%E (2000) DLKBRAH
RERFEB AP E mEE - BR m# % - ELECTRE ~ TOPSIS & &
BN IR 2 ARREFTEETHZMME -

Foh o AR EBRAR S REREF & LB AR K - Zanakis
(1998) LIRHWEE - EWHE - FTENTEERRUNEES /K
BRERNSE > LB WEER &2 44 8 %K% - ELECTRE ~ TOPSIS ~ % & #
8 # & & Multiplicative Exponential Weighting (MEW ) K i B w4 3% )\ #&
AR E B B R W T3 F 5 3% £ (mean squared error) - # B fr#k
F R F B Y% £E (mean absolute error) ~ Spearman % 4% A6 il 12 3 |
Bt REFEETHZHANY - HATENARADERERZ
BR*ERMEMBEERECU > WEREHKE KD - TOPSIS E AHP
A 3 7 & ELECTRE $£ MEW T [ - Triantaphyliou % Mann (1989) A 3 {g
RS 21 E7 Kyl AHP EREITHESE > HERAY 7 R4 H v
b AHP 2R H A EHAEE (weighted sum model) % - Hxtt 7 £ W
BRBETRREAREEK - Zahedi (1986) 4 FI UG 4B ~ fE 4K
(gamma ) 8 H % & 2B (lognormal ) 4% & £ H1R AT H 18 AHP &£ % -
EHESE LA R B A % B E (right eigenvalue) ~ 175 £ 7 F ¥ 3% (row
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and column geometric mean) - #fr-F 3% (harmonic mean) -~ fE 5| £

(simple row average ) & P ###% (mean transformation method) %3
THE HIRABETRERERASFBERAN T T RLEE - HEPH
FRFENTHERERER B EK (variance) - Theil’s H R RBEF T2
BN - HARNERAEWMNERE AR BERRPHRBRELSFE
RARE MEEFTEEMEIERFEBRANZR  BARBREEEA
e MEERBRARTHAMTFLESEFBLE -

EBRULARSBURR T ELBZARNAR > AFUE—EX - £
BaGed s T REBNERGEaMR  ETTR T EZ M LE - 1A
BHRHAREMEHEIRABRLSFWEETE - Bk - KHRHKU
ERARN TR RERBRTRIAIAUTER - RS -HELRA
BESE EUTHERBHEBLARAMANR  SARETEFBRERT
ERERZ S BIERR % HEmERE - BRWHERE - TOPSIS i -
ELECTRE 3% R R Bl Bt o AT i AT BT LR B AR R 7 B sk B %
BHMER  ROABEZIIANYE S$RFERN—BURABRBREE -
MEEM LB RR  FRBEEERREFBRZZL2EHE -

2. BB RRTE

ERURRTEEHERAET BB L5457 £ 8T o ¥ H > Hwang
B Yoon (1981) A% B RK T ZEARREEL R LR ELayLE
AT H—AAR - THRERETANESTITRNFTFREITERE D
EEBRTEZBESRBATHELETF - AMELFTETHEERLNT
ET—EREENBE - T8 RRSFBUARTERRELEHRTRE
et Ead it ARELWTEEA LTS (Buede B Maxwell,
1995) » MARK T ENRERLCHLFERUMEZH  EFTER—
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FERMNHALLBTARN TELHBAEESFENRFE SRR
(trade-offs) &% £ -

LBMFERERN S £ ¥K (multiple criteria decision making,
MCDM) Emu—E#; 4 - HFFEHRK T % » #LIFEH Koopmans Frit i &
BEEWBRA (Zeleny, 1982) » AU W+ S EMBRES EHFEHE >
RrRHEFHAEARE - BELTEFAHNEE -

2.1 f B il ik

MEMEETRATZ LS BURRTBEFPREERAZITE > BREH
WEREMEEEEES - MEMEEMABTERNH 7R Churchman
% Ackoff (1954) - T Klee (1971) RIHERANMTRAFAL - EME 1w
HEF  E—ERBEAIRA—HE  RARBIAY  MRRFLE—
ERERE THEBREBTFRE  #E-FENE-—RUBZRERUR
HHREBRN T RE—EFEROLEEL  RRRAEEE-—TXZMELE
FTURK  HRE/IVTEUNHE—RETEK -

HAFPHRITZLMEBERES R RRBEEARIER (1993)
gz BT BRREBERLZTIEER - RETIBWT ¢
I BRRREBRBIEGBES W= (W], W2, W3,...,Wn) -

2. BRXjAHITFR] BUEZBFUBRRE > EREARER > AREA
X

r"’=?‘:j’_‘ J=1,2,000 e, (1)
ERUEARALTANE  RRES
X}nin )
rij= X J=1’2’“_,n ........................ (2)

i

REFTEWBRNEN AT TRAEH !
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2
A*={ Ai jmax= b e, (3)
27,
Jj=1
HEY W, =1
j=1
22 B & ik ik

BRmEAGRHE LY S EFETHEERRERN RS
TR B 5 » 7% BV 24 Saaty (1980) Frit= J§ G st » H078 24 )8 Siim
ok -

BRmEEIRTRAMEPEENENERELE G ZBES > Efp
ABRRERZBS  FARFBIRKABRNIERERER LS (B
HE) > RABREZAEKFESLE R EE (Hwang & Yoon, 1981) >
REFRMAGREZ MR -

AEFHRTZBHMEERE SR - Z 14k % Hwang & Yoon (1981)
iRz BITSRREZEWEZFERER - HETZHES BT AR ¢
I BRAREFHRBENEES W= (W1, W2, W3,...,Wn) -
2. Xij HiARjREZHEE SREARER > HREA
X;

K§i= a Y j=1’2’n_,n .............................. (4)
Sx,
ERUERMBAREAN  ARESR
1
X, _
K‘I=Tl_ J=1,2’.__’n .............................. (5)

i=1 X
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3. HEEHETRIA/MLK
Ai:inKij .............................. (6)
Jj=t

4. REFBBRTEZIBEIRER  HFE2TRLES -

23 ELECTRE /%

ELECTRE i #] B Benayoun % £ #Fr# i - 428 & Roy - Nijkamp
1 van Delft % A T B #9mbA5 EX B (Hwang & Yoon, 1981) » £4- - &
% & # ELECTREI -~ ELECTRE Il -+ ELECTRE III ~ ELECTRE IV 14 #& T 7]
WP 7% -ELECTRE 2 T E UM BB A LR S UL FEMELZHZR
HBHARTERARERGRETE -

ELECTRE # W& T ] #y3fth 7 % » A% % # b ELECTRE 1 2R £ b
ERUMRREFT LB -

BRFFTR4TZ ELECTRE %R E 58 » £ERKK Yoon & Hwang
(1995) Frit Mz BATH B > BT - K RFTHATZ ELECTRE % XK
ES B TERKE Yoon & Hwang (1995) FiiR Wz BT H B - HEAT
ZHBWT -

1L sFEERTMEME

Xy : .
r. = i=12m;j=1,2,..,n e (7)

Phg
B XijAFiFEEE ] R R ME-

2. AEMmEAERTMEE
vy =erij i=12,..m; j=1’ 2yeees I eerereeseeei, (8)
EP W AHE  RUEWEEM -

3. # & (concordance) Fa 1 jig & (discordance) £ 4
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HE—HHFTEApFAq (p,q=1,2,.....,mandp#q) XBHH K-S
ARFEEEA A - KHEES C(pq) & Ap T RBNAFR Aq 7RI
BEEes  ETEAT

C(p,q):{j'vp,qui} .............................. (9)

R vpj AAp FEEF jERUTZ A ERLTFMEE -
THELEED(p A AP FRENAQTENBHRAL ATRETA

D(p,q)={j|vp,- <vgd e (10)

4. % #& (concordance) Fn 1 i & (discordance) #1E
C (pq) MHALECPg TEX TR ¢

Cpq’:;Wj* ........................... (11)

KA *RBREESC (pg) FrEasWEERY -
D (pq) WX HEHEDpq EHEX TR *

%
D, ==
" Zlvpi—vqi
F

EFjo T HELED (pq) Fii & ER®E -
5. &M M % (outranking relationships )

Yoon % Hwang (1995) ##Ll¥#% &84 Cpq L FHMC T i B4R
Dpq ZF D% Ap ¥ RETA%RM Aq TPl - ¥, >CH
D,,<D QAT AP FEBHMAq FE - THEFEHMEZ M2 AMME -
RERBUZOE -

6. FREREHBTHELE
& van Delft % Nijkamp ¥ ELECTRE #WME XM BIE—F £ %

REEERFTRERE  EHEHEEEEE— T ETHBE LN E
1% (Hwang & Yoon, 1981) -

AREHRCp THAT R

vpjo - v‘lfo
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7. REFEZEBEHF

UEFRZBHREHEECp BT HEREDp RERFTEELEF - &
EHHFEA AL Cp efrfx/-h2 Dp 1 - 7K Ap FH JAZ Cp i &/
ZDpfE- RIXAREFE  FEEMTERBELRAEH  NERABRE
THHFLIBW T RARETE -

# I8 Yoon % Hwang (1995) ¥ ELECTRE #Fr#: 2 4T H B » B {F
REVRURKE BT EMZBEWG  EHE—THEENELETEHF2
BR o 2% > BEF (2000) 4k van Delft & Nijkamp % ELECTRE 3% & i
BRERBEMFTIREREZES BE—TXBELETEREESHF 2
FF#1% Rp (rank index) » Rt BEF AT :
_C,+[(-1)*D,]

- 2
BARRERBETHFEELHFE JRA (15) RETHF - DB
HRBZFMEER -

Rp

24 TOPSIS i3

TOPSIS % & B Hwang & Yoon (1981) Fi# B R — B £ B4 H
% Z %% W Yoon (1987) fn Hwang & (1993) WHE > FHEREAR
E¥ - TOPSIS B ERBATIER &R 2B BM (positive-ideal solution )
HE MM (negative-ideal solution) - i EEAMEL B RV ER R TR ML
ZHAREERK  RATRUZTEERANE  TEEAMELSR T ERS
HREZFEERD RATRUEZRMEERAHE - BREFE > DUESR
BRARE  NERABEAMRBENTEARBEFE -

B F A Yoon & Hwang (1995) Frit i % TOPSIS %z #4748 %
HEEERZTIEER HETZHSBHT :
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1 HEERTEE
AOEERLFEARDT

X, P=1, 2ty J=L 2t e (16)

==
‘/Zxé
i=1

Hep o Xij B8 | STRIES | BIEZ AT E
2. SEMERERALTMEE

vy=mnj i:l’z’“,m; j=1,2,---l1- .............................. ( 17)

F W A% RERRE®R -
3. REHAMARAERM A

A*={V],Vysuey) yoersVp }
={ (maw,-j'lel,),(miwyLieJ, fmtom) e (18)
i i
A'={ Vl_ ] v; geeey v; ooy v; }
.............................. (19)

={ (miw,jP eI MAW,}j e }i=Losn }
i i

b N A—REMBAEE RA-AERENES -
4. FEEBRRFRNEREAAERAMNKIER
(1) HIERRAYER KRR

S; = 2“"} _v;)l i=1,2,an; j=12..qt e (20)
4 A

(2) SR RVRR IR

S = /g(v”_v;)z i=1,2,0.30; j=L12,.8. e (21)

5. tHRBRTENERMUARAURREAKLT ¢

- S; i=1,2,m; j=1,2,.,0 e (22)

TS +S))
HO<C <1 %C EfREsE 1 » BIE 5 RERBE A*RESE -
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6. HBCHZARIHEFRZBEFIET - FEBAHE > FEWRTFREHS

=]
F-j ©

2.5 1% W B o 7

KEBOMEERZRS BB B ILWILE > MREHNSHETHRER
BUMA BB - R WO C TGS REFTFENRL - BT
BB LB &R (BERE - 1987) -

KWBAON > BRRERGEERT AU BEES M2 REE N &
(REMES - 1996) o ML > B3 E 52 5 T % B0 9 BP0 B 4% M B % 3K
ERHBETE R EROVTALBR ML EAFEREIYENHE
MEAEREBHEHEET Atk PG MR G RRNE AR WS R
WERHE  AELRITEABERARERELE - ERKWB M
REFDOBEERSERMATNEE BT RAER OO RS - RARES
RMBAAT R RURBHRAMRESEERZAELER > HPEEERAL
HIRE B % Wu R Chen (1999) Frt W » & BB E » A4 BEE T (2000)
REEHE (1999) FiREZ 2 B RHBESH AR HHETE
RETRE ARETEZRABERBEREZIELR - A REAR DT ¢

A A
Fo=T(x,(k),x, (k)= Soin_Smax 23
(o (), x; (K) A (23)
to

a.i=l,>-,m; k=l,--,n.

b.x0 HBEHF - xi H— ¥ FZ BB -
c. A =ki—IWk(A0i) ) kE::Wk =1

d- Ay =lxolk)-xi(k)
e. A =minmin AOi(k)

Vjei Vk

£ A= maxmaxAOi(k)

Vjei Vk
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3. XBFH ik
RERFEE 8 AR A E R EZ RG2S R TR R
B 7 2 R R — A -
3.1 MET W3

% MATLAB SRR ERA - KEMEBEXBIBRF > RELHALT
EH - BUE - HELQRVK=FTE Rk L iR B AREHERET R
B o

(k1) B2 ERBRAAE

¥R 8 £HARE
ZRBn 3.5.7-9
B m 51015+ 20

HENSERANE w 8 F (1/m) ¥4 458 (01) ~Beta 08z (URARE)

R PR B HA A RIE L HE (full design) HHFEH KX > LE 4 48
MEEA A 4T EH x4 EE B x3EEELE=48 TE—BH
B4R RAEE KB A 10000 K - HETEE 480,000 K - L THEHSEW
EEHHENRA -

EFRBEBUHEBNEEREL > RIRBHELY MADM REN &R &
MR > — K TTs MADM HERBEEHNIEESAERLHWBRETR
FHEOBH G E - 4 Gemunden K Hauschilde (1985) HrRfgH » EHF
FHHEROCETEFTENARBERAL  BAFERHRELEMIN YR
B FEBETEBB 45 - HALEFTH LS AMALFERLNSLLHE
THEETEEATHGR - Bl > EHRBHRELRFUDOBRFTERARTW
FoHBERFTEBAI ST 9% - R A BUBNRELFEHERER
B RATRMESHAS-10-15 2045 W& - B4 EHEEWRRLE > 4
HERERBRENRAEREAARN-RARABRAL () SHE W
FREMWEEREYREZRE HEMKAE #HEMGAUN-Q HE4E: L
AEBERRRARENALTHRENRTEATRERESINB R
ERUBELBRRENRF -Q)Beta R (UR) LA RRXFBKA
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HRAEBERGEFLERNNRELERE -

32 W& FEXHTRA

HRATERCRAEERA  SAHEBREE - —BZUURAHESER
HHEBERTEZHFER - {F  BREEWHERRLESE T —
BB ERNLEERRET AR EE R R AT -

1. #£3% (mean squared error, MSE )

RENTHEERRFVAER > 2AGHEBRE T EOEFERR
HERENT UK ERLBEGY  LABWERBEEWENZ— XK
EEMNET - AAKXE

Sa-ns; i ZZ(xu‘Ez)

MSE =1

n-m n—-m

2. 3B H%E (mean absolute error, MAE )

PRHERFRZAF BYAHERRHPWRE L7 28 MSE &AW
ERERMSE R £2FWFH  FrUBEZANTFRNRETBE AR T
BREHMSEsh Tt R EBRRE T EAEERNEEARTFERREL T
REREREERARENY  WAF—HERBRANRA > REZETH

NEEF - HARA

.Z Z |x'u";|
_ = =t

MAE =

3. XBEHFEZ—% % (top rank matched count, TOP)
REFRZ-BUNREFEMRRZREF EERAE > AT EE

BRRGETRTAWERE BN - GEEREFTRRBRREFE—RNK

B BB HEREFRZ KB 0 DBREE TR RIRE

FERNERGY LA BUEEERNZ— HAEEEMAME -

4, HEF & F A E zF £8 (number of rank matched, MATCH% )
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BFERARZFERTLBE T EREHFUER - St RBHTFE
BEHMEZFEBWA > FHERE2MF R MATCHY%=1 » b5 % — R WHH
B AMEETERMET -

5. HEHEMFERZ X XM (weighted rank crossing, WRC1, WRC2 )

HEABFHERZIIXMTIASEHERASFERNBERSR > H
RAREARENFEHERATRERFHERNERATRARRTH - &
BARERASFERZIIMN  LABERBEEWRAZ — KEEHE
MM  HARXE

WRC1=ZWiR,,SAW—R,,MEm/ZW,: Wi=L+1-i » i=12,....L --(26)
i=1

WRC2=Y W, R, o\ —Riperu| D W, 5 Wi=li - i=12,..L -~ (27)

i=1 i=1

L: 27 HREK

6. Spearman % %78 W% 8 (sperman’s correlatin for rank, SRC)
Spearman & B A M A BEBREE T EZAEERRE—F EERATHZ

BUEE AR ZLREHERETAEE AN R E RN -
Spearman % A8 B R B Z RE A% -

6 d’
n(nz e (28)

R ek 95% B 0.05 2 BBEFKEERE T HENTIHERAEEL
MWK UREETEMREZAEBERZEZRER -

rs :1'

4. &R\ W
41 Gt o

B9 H FI B SAS 43t S Bl 41 1 MATLAB PRt 2 S REATHT -
ARGEWERD > BhBH I T EFHRERSN (ANOVA) REFH
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#3tF 1 Kruskal- Wallis p AT RSB TR REF A ESEHERN Lk
B o ik Rz p-value EWXR2 K%K 3 -

HR2ERK3I T 5% WHEKET  REFEHAEEHELR
EFHENRE MEESENZEHERNNEEELYE -

(%2) BR&GEEAZ Kruskal -Wallis fa#KE 4%

MSE  MAE T0P MATCH WRCI WRC2  SRC

W 0932 0.921 0.896 0.903 0.912 0.954 0.892
M 0.001* 0.001* 0.001* 0.001* 0.001* 0.001*  0.001*
W:HE -3 LEHE 2HH0K 3betap B (Wl ) =5 -

M:REFE &5t LEE ik 2.8 % m# s 3. ELECTRE % ; 4.TOPSIS % ;
SKMB oMk BLAE -

*¥ : p-value<0.01

(&3) BEER 2 ANOVABEEARES M.

MSE MAE TOP  MATCH WRCI WRC2 SRC

W 0527 0.817 0.729 0.691 0.615 0.758 0.462
M 0.001x% 0.001 x 0.001 x 0.001 % 0.001 % 0.001 x 0.001 x
W HE - 33t LEHE 28998 3beta 0B (ud) =78 -

M:RE k- &3t LB 2w 2.8 ®m# i 3.ELECTRE % ; 4. TOPSIS # ;
SKMBA LTI -

* ! p-value<0.01

42 ERBERAGES M

RELBRURRFEZ T EEFHEFAR (3) ~ (6) ~ (15) ~ (22)
B (23) R REBRERNHFER ETERCEAFER > HELHE
FEAEG—BAEHELENNRIAET - Tk & 44 B AL 10000 XK -
EMREEETEHAECHEEERNE BN T AL - SEAKE T EAELH
HERANKAWE1ZE 7R -

HE 1" L SAW AERET > ARTARK T EERBRESE
#4E MSE %3 L > UL ELECTRE 2 MSE {8 %/ » 533 SAW - fj HAW
Z MSE {ti5x K > B SAW | % -
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10

\
)

(B 1) MSELEMARRER R RFI 22 E&R

HE2Wa AETEERFEES —BEEEHEHE MAE K3
+# MSE # 5 * UL ELECTRE £ #3f SAW - 7 HAW # SAW 351 o

MAE

(B2) MAE AL AR ARF EZER

B 3 4 Z£LL SAW A £ #T » ELECTRE z TOP {a & K » &
SAW - T HAW z TOP {E &/ - B SAW 3% - I E—B M EHEEAXRH
EHEVISAW A% #T > ELECTRE Z — % M H B A b7 % > 1 HAW %
1K °

(B 3) TOP ARMREIARFT EZHR
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BB 4"k AT KRR A B S-S HEHE MATCH i k3 £
5 TOP M R -

(M 4) MATCH A E MR R X b2z & £
HE S RE 64 ELLSAW AEAET > ABTFAREFEEF B
B2 % & 612 WRC1 & WRC2 fy % 3 _t 32 MSE & MAE 4 [ » L. ELECTRE
Z WRC1 B WRC2 {5/ » ¥t SAW - jf HAW Z {5k » % SAW #
R e

(B 6) WRC2 AEM AR AR k241
HE 7 Wa AETRAREFEHBERNXI L £ SAW 4%
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T » ELECTRE Z SRC {5 & » # 3 SAW - f HAW % SRC {55/ » 8
SAW #xi& - BiEA MM m E R RH LAE U SAW X ET » ELECTRE
zZABEAEE AT o L HAW 1K -

15

1 —\
» \/\f“
0 o e YO

SRC

(B 7) SRCEZBARRRT EZHER
ReULWBRERERMTET  EEER TR 2 REERANRE
EUMERBEAERT  FRRTEEEFARENTHERANRA LY
EVEMER > HEB &R > UL ELECTRE %% H SAW » RMBE KRz -

Wi TOPSIS AE SR - BFRETHEMBFHERRENR4-

(£4) B RABERRUNZHFERTITR

e BHFER

g R Al A% 1 2 3 4
MSE SAW  ELECTRE GREY HAW TOPSIS
MAE SAW ELECTRE GREY HAW TOPSIS
TOP SAW  ELECTRE GREY HAW TOPSIS
MATCH SAW ELECTRE GREY HAW TOPSIS
WRCI SAW  ELECTRE GREY HAW TOPSIS
WRC2 SAW ELECTRE GREY HAW TOPSIS
SRC SAW ELECTRE GREY HAW TOPSIS

43 HEH

REEHENE R EBITHESMN (cluster analysis) » FERAURBEBRS
Bl REARETHELE (agglomerative) 2 ¥ » W AP B & &
(average linkage) B &Y BwE 8 -



AHACALEBRIRZEBRART EHB IR 37

Label Num 0 05 10 15 20 25

+ + + + + +
T

SAW |

ELECTRE 3 :l—

GREY 5 S

HAW 2 J

TOPSIS 4

(E 8) -F34ms A2 % o4 AU B

ABRELLI0 B AR R T EL HFFE RABRLHEmEE
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A Simulation Comparison and Analysis of
Multiple Attribute Decision Methods with
Exponential Distribution

Jehn- Yih Wong* Shu- Ching Chang**

Abstract

Muitiple Attribute Decision Making (MADM) is an evaluation method often used by
decision makers and widely used in many management areas. Several methods have been
proposed for solving MADM. However, a major criticism of MADM is that different
techniques may yield different results when applied to the same problem. In this paper, we
run a simulation study using the number of alternatives and criteria, and choices of weights
as the input parameters. The data sets were generated using exponential distributions. We
investigate the performances of five methods: Simple Additive Weighting (SAW),
Hierarchical Additive Weighting (HAW), ELECTRE, TOPSIS and Grey Relational
Analysis (GREY) using seven measures of performance, including Mean Squared Error,
Mean Absolute Error, top rank matched count, number of rank matched, weighted rank
crossing 1, weighted rank crossing 2, and Spearman’s correlation for ranks. The results
show that, the solutions provided by SAW was used as the benchmark, ELECTRE behaves
closer to SAW, followed by GREY, with TOPSIS the least similar to SAW. Furthermore,
the cluster analysis shows that, we can cluster the five methods into two groups, with

methods in each group yielding similar results.

Keywords : multiple attribute decision making, decision theory, cluster,

simulation
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