BFER St REN/\FNA
HSIUPING JOURNAL VOL.19, pp.97-114 (September 2009) 97

AT B T a5
il - AIDEAEE I KX
F X

=4

i =

AL T B PR IRl 1 S PEFr At (preference voting and ranking system),Z HE5 /5
% BRI AT (Data Envelopment Analysis , DEA)Ef T8 65 2 HEy -
ERCER T A SEE S AFMERT  Hashimoto(1997)FrfH .2 DEALRGE W I FEER
f={(DEA-AR exclusion model) FfLAERGEI TR » AR S B IHEGE A G 2 BT
2R B EEH S AGTHME 2 KBEVE TR > BhEE - HFFKDEA-AR exclusion
modelfIEIE » PRI ATEREARE EES3R 2 HEF /71 > Bl n i B 8l BEf Y -
MDEAREE B 2 A5 SR 2 B RIR N 3w 28 A = AR IR E =
PR ELER - MR TR B i N K A B BRI = HE T b o AUtk
AR AR E DAL S B R 5 e R e 255 -

BR&EE © (rir = PE ~ BRSO TS - DEALRESEFIPRERE S « PRIGEAT -

R AP B e T L e R
FefmH ] - 980309 FzAz PR H - 980417
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DEA Revised Models for Preference Voting
and Ranking with Unequal Numbers of
Assessment

Wen-Ming Lee

Abstract

This study aims to probe into preference voting and ranking method in which the
method of Data Envelopment Analysis (DEA) is used to rank the candidates. When voters
evaluate all of the candidates, the DEA-AR exclusion model proposed by Hashimoto (1997),
guarantees that the candidates can be arranged in an order effectively. However, when the
information of the candidates is not complete for voters, it is different to some extent that
every candidate is chosen in terms of the evaluation times. At this moment, DEA-AR
exclusion model can be revised for a new preference voting and ranking by relative
frequency so as to obtain an objective ranking order. Three revised models, which are
identified by the choice of weights, are proposed in the present study and applied in the
ranking 11 famous restaurants at Taichung. A flow chart for selecting the suitable model for

preference voting and ranking is also suggested.

Keywords: Preference Voting and Ranking, Data Envelopment Analysis (DEA), DEA-AR
exclusion model, Decision Making Unit (DMU).

Wen-Ming Lee, Lecturer, Department of Marketing and Distribution Management, HIT.
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= HREE

EHE R E R R TFEIPR - %
S BT H AT ¢ F frE
B WINPABER » (B fira PRI
T8 CORBIEFMEMFE 44 - JIFR
HVAZCR] DUEIS AT n it 5o 5
He 30 WARIRE S B S
JIE F>(Hashimoto, 1997)

I

SJ-:Zu,y,j j=L-n r=1-¢t (1)

BRSO (SRR 2 Beig
By, AREH j EREEE AT « A
SR EEREEZ R Mu, AR
MEHR < FERL > H EZURTRD - s
TR FEAE AT R 5 RS LA
B2 KN o Bl Z (1) AR
BHEAFTH BEEHGEI THRTI - (BAE
HEL TSR G PEPIT - AR LN
REERANIE - SR EL R A R o IR
Sl - INIIL - AERR LRI LM%
HRIIAFRE > WL FREA R
AP RBBIAFFANE - JRB0 - frl
figé 338 35 52 W7 51 A TR Al 1 i ST AN A
[F] o 35 DAWEER S RBGTH R a2 )
5o BN IEE A AT AR B 52T
5 SR RRCRE > NI
FirA n A R BRI HETE - D
JA FEHAS AT Z AR AR

R4 BB L LA 2 I > P

95 AT
Zuryrj
Aj:r:lT j=L-n r=1-t (2)

b A, O3 j (et T2
IIRE R 8 N ARERES j (Al 52
ATt KB B EECATHD - 2%
B WA B AE TR R E LR
B~ MELZ R N A 5 AR
L RE -

RESLZ R/ INA] DI RITERE > A4
J& # F2 7> (Analytic Hierarchy Process,
AHP) /57%(Satty 1980,1990) > i A] DAk
MBI ERS T - HIFEAE : HEiFF
BRI I RESROR - HARARERA < HESL
B PERAAERTIE BN ERRAE R
(Stein et al.,1994) - [fif DEA J3EA{EE
AT ERERL R/ NIRRT - T2
LU 3R B2 i (Decision Making Units,
DMUSs).Z e RECR S HAR » AE 28 AR
T8 e AR E N DR e RE B HET T
iR > TRl R — DMU $RfK
Fo KM 3 4 15 f Rk P o B LS
i~ {ERESE AR B4 BT - (H
FEE A N S5 (Charnes et al., 1990;
Cooper et al.,2000) - [A]lF » DEA f5iE4E
DMUs SR AE AN Holia A/ LA 8
DB - B2 e I
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ZEIRE  HEAEAEZRERE 1k
TR Ei{/(Charnes and Cooper, 1990)° £ T
TEAR L LT » Thompson et al.(1990)
ftH: DEA {&:z&1& [ ( DEA-Assurance
Region, DEA-AR ) J5i& FH DARECRRESEAT
& Stein fiff #2 i Bl ; Andersen and
Petersen (1993)$¢ Y DEA Hf [ f& 7l
(DEA exclusion model) F 2 T 5
| PSR HEee ST - (HHEE
FEA R DMU R B 5y 2 ik
Hashimoto (1997)#7 & bt f= > £2H
DEA-AR exclusion model - 3722451z HH
It —J5 R R o Al R ] DU B
JIHRETT  AHIL A AR T A 1552
FH WS AT A R B RN LIFR G 2
BUE T o NI - AT A R AFE
fifi 7 #4934 (evaluation numbers)5¢ 2 FH
(7] SRS AT RSN R R AL
e > RUAIERGET » A5 2R e
1 Hashimoto FYJ DEA-AR exclusion
model » i ] PEAE R 0N AT e 538
B AT RSN RIS < HEFe
AW FE E S A DA Pl e HE B
TERTTIE 5 HR » ST ZEERHTAE
FESKIY) DEA k7 /711155t Hashimoto
(1997)/) DEA-AR exclusion model ;
X Hashimoto J5E{ERE AT st &
LI A TS o MBS 2] IR -
It BRI B TE TR LUE

RS o 38 B G5 ARG R B 52
EAMHELZ TGN ¢ HfY DEA J7iE) 52
(SIS LSRR S IE STV IRET
HEAN R RESEE - (BAERER A PR
N P AR EEHAATARE > AL
IRFTERIEEIE ik - AERE R IR
EERA = REAAIRHERT > fRIRIEL —AHE
HIESRT =FER[ARY DEA FEFPis=sct
1TSS PR © fetk > LA
F 11 ZEBEFTHERH 760 {pFFlLE
K> FIFHAHZE BN LLS > If
fet— iR E E R HE R Ui i 2 2
% o

8]l EREZRE

R 5 S R AR R P s e &
FfEEE A B NE e - HAESE
HORAE R HIFERE © PR RETE
HIPRESSGOR. > /500 Borda (178 1)F
£ 200 ERTRIE SR - AR RAE
u =t—-r+1, r=1---,¢ 3)
ifi Stein et al.(1994)58 FHEHUIE A EAT
& ¢ PRFr R A REEROR - HAHAHE
o L HEBGERR > PERAERTIEE/ MR HE
fERE > A ARAE SRR TIHR E
RESUE - 5T LU RIS ke < H
[ > Stein et al. DL NI INLAFSEE HE
el Js A -
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>0, r=1-t-1 (4)
F=le,t—2

u, —u

r+l

u.—u

r r+1

2 Uy~ Uy,

®)
SR 7 & Lt F R A E IR %
ARG ERESE - 2 KR - Cook
and Kress (1990)$¢H FI|FH DEA £k
HETHER - I — A TR SR E R
Z NEFP B - ETERRBAAN -

2 - DEMERN Z M8

DEA 5772 Charnes et al. (1978)
gt » 5@ R s il 5K
152 {1858 P AH ] e A B g o2 TR 5K
FAAZ DMUs BUFHEICR > [h— AT
i 2 T FH A PR ERLA 37 L] R (Cooper
et al.,2000) - [iE—HRKEHL DMU
o BB R LI RE B L RRUORTI R DL T
iy AR ELRME - A B
CCR f&z{(Charnes et al.,1978) :

t
max hy=) u,y,
r=1

v.x; =1

s.t. iXij,

m

u,y,j—ZV,-xijSO, j=L--.n
i=1
u,,v; 20, for all randi

M- 1Ms

(6)
Exrp o j 5 DMUs (ZF5ER > HAERS
i=1.2,...n 0 JREISAE n (EPRORENT  r
Rfmasts > FER r=1.2,...t JRAI3E

A ot i R A AL HER
i=1,2,....,m - fURA mEgA Sy, R
55 J RSB, 56 v (e - x, R
FH j ERSREEAL E 1 i AfE - &
hy=1 I » BMRERIRREANL j, AR
F o bR 2R AR E
PR IC A LML and Reeves,
1999) » 53 ¥EJ1AME 5K DMUs & B
N REHE A Bl AR — (5 DL B
(Charnes and Cooper, 1990) » [fij## 84553-Hc
NEEhEAR DMUs AR B3
i3 A (input) AE B IF & /) B8 — i 1Y
(output)FEESIEH K » sE st — DMU 45
B o JRED i DEA TR AT K HY
DMUs .7 #ES i AP MBS -
Tt T R Y A A AR HL R
B o 1% 1 ORI AR > Sexton
et al. (1986) # Hi 52 & R K §F 5%
(cross-efficiencies rated),” J77 » & T {H
#t DEA 2 HIEHMEGHS - AR
ZJii5 DMUs .2 28 XEM& - i F et
fHEZE 9 /F £ DMUs %R fliy & 2 4k
B MR R ER B Green et
al.(1996).Z W% - MR il B
B 2 [F]RE » Charnes et al.(1990)#¢ H
cone-ratio 57 » Thompson et al. (1990)
FEH ARGk ( Assurance Region, AR)
T3k AR B #ElE -t T5vEmT
DUES S & 3 HERE - (2
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fi%=Fs 1 2 DMUs > HifEEIIELS
¥ > [KIIL > Andersen and Petersen (1993)
FEH! DEA exclusion model fi#Ek bt —RY
ELE o

CCR FE: AR =05 JE F e Rl 1% 52
ELGE RAR L o Holig A B A5 SRR
x,—3H - HHAESHEE] - ARG - AR

u,,v; 20, for all randi
(7
R vx, =1 IR A B B MY
-

!
max hy = Z”ryrjo

r=1
11

Zuryrj <l j=L-

v, 20, for all randi
(8)

Hift DEA #REUE LIRS EA

i e O B E AR E HORE S - (XL
REHUH AN 70 H PR =
LI HAER T RE/ NP AR R
ZfEEAG NI > SRR BEHE
H—& L HERE - LA DEA-AR
model(Thompson et al.,1990) » #5 HAEE]

#i[E DL Stein et al.(1994) M B IR » H—
FE (B[ Cook and Kress (1990)f¢ 2
R

!
max h, = Zu,yrjo

r=1

; Uy 2d(r,e), r=12,-1-1
u, > d(t, )
u,,v; 20, for all randi
9)
B d(re) By o0 9% &
(discrimination intensity function) > F.F{
RESTABA PP RERGERE - 1 & %
43R # (discriminating factor) » FL 2K
RIE PRSI R - d(r,€) Bil
ZREBTHBEITF AR E
d(r,&)=0 IF5 - HEELHI BAT 95 8Fr (weak
ordering) < P H - JR HlI
u, 2u, > >u, 0 A5d(r,e)>0 IR FHEHY
[E AT 3P (strong ordering) Z 1 >
NI
u, >u, >--->u, ° Green et al.(1996)z%
B HEd(r,e)=e>0 kg Hop¥erfE -
ﬁﬁ Noguchi et al. (2002)z5E : itz 5%
HEFeAEBR e b > IR E AR
HEFP L3 HEUR - IR - A B Bl A
BF > HSHEHFN Green 2 5@ AH(A
EﬁZ%%E’FF? o b PRFe  RE R
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u, —u,,
PR S s B - TR T
SRR HFRR » HAOE&R S5k
FPRs
w2 2uy 23Uy 2 2 U, U 2
» Noguchi et al.(2002) [ FF$EH © &
u, —u,, >dr,e)=e>0 B & ZfEHIE/
TR 2 3 Gl SRR R KB
18 > AR > REBORHRE SRS - JRED
& < 1
B REY R R EARRAME
BRI d(r,6) B e Z PERIACES T
A G HEFPAh BRI 1 .2 1%
J28%f52 » Andersen and Petersen (1993)#¢
4 DEA exclusion model ##7A HE—
o Aty Stein et al. (1994)Z HEHIR
&l > - #EAUEIES Hashimoto (1997)FF
#eH < DEA-AR exclusion model :

1

max g, = Z“ryrjo

r=1
!
st Yy <l j=leen, j#
1

ur_urJrlZd(rsg)g r=12,---,t-1
u, 2d(t,¢)
u, =2u,  +u,,, 20, r=12,-,1-2

u,,v; 20, for all randi

(10)
B2~ BV ZMEIE

Hashimoto (1997) & H A2 58 FH
Rl A A —1E » HEYEMREZ R - %

2d(r,e)=e>0, u, >u,>--->u, >0

IR R HR T R S > W ARE RS
R IHEE R ERE o (B R
R EERHAI T REN R R R A E A
JERG B A A AN © 40 5
[ S R R Y L RBP4
HEEYIE > SORIGEEELEDE
FHI=FZBY) - IR A
iz RY) - NI eGSR B
JeRHHEIZE RV - R
ELFER? > A A Gzt P
FECAHIA - INIE > B R R
MG REBIA P25 FHE R
G LA — A SRR
PSR BELZH AR —BaT
B2 DU 20(2) Z IAE R Y B RS
APt - (RS HERREEA B IE
ZMIRE > A5 DL DEA J5iHET - His
AR A JICMEEATT -

14

Zuryrjo

st 2 = L <0, j=1 n
VX = v
u,,v; 20, for all randi
(11)
N yr' —. JEE L .
EHFR, = x’ INANS 7ot

J

PELEAGNY r ZKHy, BRELE AR
SRR x> R Ry 1 R
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A ATE HARHE CCR AL

max hy = Zur xR,

r=1

!

s.t. Zuerrjsl, j=1-,n
r=1

u,,v;

>0, for all randi

(12)
AT B A > &G Stein et
al.(1994)E1 Noguchi et al.(2002),7 FEHi
Hi[E » ARHSEHE T =l DEA-AR {Z1Ef%
2 182 TR Hashimoto(1997)HE85,.2
HE - HRELI(13)ZFRo 5 R T ERA
Noguchi et al. (2002),2 558EFFFE# » H
IR T 2 =R E u, NRE KRAEER
e IAREY, —2u,,, +u,,>0 [t
— LA EIR 5 L T AITER
Noguchi et al. (2002),” 5B 7 FE S
R LA ETR o b= AEfR =
L FERIE R T T A RESGREAAE -
T 80Kk, = e > RIS I 205Kk u, =
2/(nxtx(t+1)) » A T SRR 7%
PHEGA » = T BRI RERGERRRY ] -

Model I:

!

max hy = Zur xR,
r=1
t

s.t. ZuererI, j=1L-n (13)

r=1

U, U,y 2, r=12--1

u, 2

Up =2+t 20, r=12,0-2

u,,v; 20, for all randi

Model II:

1

max k= Zu, xR,

r=1
11

S.t. uerrjgl, j=1,'-',n

U, 26>0, r=12,---,t-1

]
u,,v; 20, for all randi

(14)
Model I11:

ru, —(r+lu

>_2
Ut = 1GiDn

u,,v; 20, for all randi

>0, r=12,1-1

r+l

(15)
FaH Pl 79— DMU 5 r[J#1S—
FHREB DS HOR AR - 1T RS
ERTCABERS: DMU jo JE15- i RGN
FHETRY A AR IR e — A B A T SR
EDMU j (j#jo) 5% » KL > /56 n
{il DMUs 2 HEFpfili [ > f£— DMU ¥
A n EFERE - [fE— DMU Z EHE5L
KHER - ] Noguchi et al.(2002)#2H
BAT AR IR - HETEA

(16)

P

ERrh, 0325 § H DMU EFfE %R

fH -
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 ~ oAk

AT ZAEEGEI AR DEA FR=
HPFrER M BERES R 2
BRI S 35 SRR
AHAAE > ABFFEMEIE Hashimoto (1997)
o= B Wl FE PR F5 S A B A AR (R Y
PEPRIE - & 7% DEA $EFrlRE
FEEIRESC G B B 1 1826, U]
8 R RE SR AN [F) B2 5 i LR A
FEHI » ERIEL > fFs — Al DEA-AR HO{EIE
s WHIH 2R FEEEET TS T
AR PR - DTS [RIRES PR
Ji=CEBEP R 2522 - Y DEA 5
SRR 2 5T R R

e LR AMHFTE LI Noguchi et
al.(2002)F /3t a SR FEE U A A
& < !

B BEH SRR EARRAE
IRIBETE € (HES 0.5 € max > 0.25 € max
Eil 0.01 & may © MAERCRES 1 2 {EFEES2
bt rEEFHRHEA
DEA-exclusion model JjLA sz H » H H#%
HEPER nTHY DMUS 35535 5 K B Noguchi
et al.(2002)f2 Y2 AT -
It MEE s B s R B K HE T2
1 FoR - F—E8WRT 2 R LFEHE
17 24 XHEFy -

1. AR EERGHAT

K F K HE

{4 CCR-AR f5i=
= EIEREE T~ 10~ 11T (Y
ik HE)

0.5 € max > 0.25 € max > 0.01

B (St

BERFE  [DMU ZEREA
AR PR (S EVKHE)

BE IR
6.1 AN LERL

SEITAN NI A= WV i g )
Hashimoto(1997)f&={AH[A] - AHITE
Sag 2 1Rz Hashimoto (1997)f={
LR o AT ERIK E Stein et
al.(1994) Eil Hashimoto(1997) #f 92 7 &
RoFEBERUMEFR2LHR R > Hp

yr‘ L JEE ML . N
= TG EREGHEE
J

R

e By, BRAFASGE it < R
x; o REEERETT > PEFASR AT HR3M
W > LR ATA - E A& DMUBEIAGT
fli Z K5 AR (BEg £ 92
R AIFIFE AR ATHAR € =0.01 ¢
max * FHEF A A IHashimoto(1997 )&=,
et DMUSCRSE 2 AHE - 1M e fE
RN eI 0%e -7 DingNUEE I
BB > e IHERIAE S
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SR > NI AR B SR TP i Ty
HAE T R HReR BRI AR AN
IR > HHFRER e (IR ME 2/ (nxtx
(t+1)) > HAEHLZ IR - SBEREE
1K - FHELFIA - MERRIA Y, 26 > H
e ZAEBKIRE » FrADMUZ SR BYE -
I P FEBE UK TR » T DMULZ S
RBYE - H B SR IA (E

=58
ZE&% °

6.2. 38 n] P 5 R Bl iy KSR PR
BRI

HHADEAJ; %2 PAR—DMUZLK
AR = R A fF—DMUSS R]
TS AR CUES H RBCE - T
EERESUE T LAFASDMU oS A5 RS
HIRE - A AR I — RE R TR
HHEDMU j (#jo) L 5% » Atk » 1
AnffDMUs, BEF [ > F—DMU
AR > Noguchi et al.(2002)F2H
AT HE  fkds - A2 A(13)
IR © £ LAStein et al.(1994) & R1EFTRL
KR - HASRAERAFTR - bR
AR e (HBOKRR > SR EDMUs H
A (KR = DMUSs H 85034 i
= RIEE > S NIeR i 220 - TE R
AR AN KR - PEFPRIG AT HE
g A1 AZIEREET (0.25 € may ) BREIE
PR (0.5 € max) ©

EDiS: B RS SCS R  E oV &S
PR Tk 7225 Al HIZRSE - HIth
FATH ¢ E R —DMUSE S i R
K > H e B DMUs 2 BER T
AIDMU BAEHRHE L 1 (KEEDEA
exclusion model (& IF 5 @ % XK B
1.4073 ) » i {5 DMU A & & 3K [
0.7106 » Rt » 2B HARMZF(E -
A —DMU S TR E B AN A F]
AT P LG L RBCR - (B
TR L FEAE - M/ NRCR 2R
=TI Kt fEE 2 EReE
F51,2 DMUSERET |~ » PRS0 € Fyr]
1T -
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2. WRAFEE

LN

RS TER R

[EN=]
Y
e Borda HEF R, =
Candidate X,
1 2 3 4 5 |Score |Order 1 2 3 4 5
A 27 (38 |15 |7 4 350 |1 0.29348 (0.41304 |0.16304 [0.07609 ]0.04348
B 38 (15 |16 (14 |7 333 |2 0.41304 |0.16304 |0.17391 [0.15217 |0.07609
C 21 25 30 8 5 316 |3 0.22826 |0.27174 |0.32609 [0.08696 |0.05435
D 2 8 10 |23 (19 |[137 4 0.02174 10.08696 |0.10870  [0.25000 |0.20652
E 1 1 11 22 24 110 |5 0.01087 |0.01087 ]0.11957 0.23913  |0.26087
F 2 4 7 13 |65 6 0.02174 10.04348 |0.04348 [0.07609 [0.14130
G 1 0 4 7 13 |44 7 0.01087 |0.00000 |0.04348 [0.07609 |0.14130
H 0 1 1 0 0 7 8 0.00000 0.01087 |0.01087 [0.00000 [0.00000
1 0 0 1 1 1 6 9 0.00000 [0.00000 |0.01087 [0.01087 ]0.01087
7o o o o |4 10 [0.00000 [0.00000 [0.00000 [0.01087 [0.02174
K 0 0 0 1 2 4 10 0.00000 |0.00000 |0.00000 [0.01087 [0.02174
L 0 0 0 1 0 2 12 0.00000 |0.00000 |0.00000 [0.01087 |0.00000
M 0 0 0 0 1 1 13 0.00000 10.00000 |0.00000 [0.00000 [0.01087
N 0 0 0 0 1 1 13 0.00000 [0.00000 |0.00000 [0.00000 ]0.01087
a. BRI Stein et al.(1994) » i fF— DMU S AL 92 K -
7 3. FHEEIEE CRFES PR ¢ ) B Hashimoto ff5E .2 FLiE
Candidate BT | BT | BT | BRI | IR T
DEA-AR exclusion| (0.01 & max) | (0.25€ ma) | (0.5 max) | (0.01 & )
BR By | e || e | HiE | 30K | Hir | JeR | B | 30R | HF

A 1.075 2 1.075 2 10748 | 2 [1.0746] 2 |1.2264| 2 [1.0109| 2
B 1.407 1 1.407 1 (14031 1 (13987 1 |[1.4073| 1 |[1.4067| 1
C 0.978 3 0.978 3 109773 | 3 (09766 3 |09780| 3 (0.8541| 3
D 0.681 4 0.681 4 10.6786| 4 |0.6758| 4 |0.6812| 4 |0.3388| 4
E 0.648 5 0.648 5 106452 | 5 (0.6420( 5 |0.6482| 5 [0.2775| 5
F 0.330 6 0.330 | 6 |0.3283| 6 |0.3269] 6 |0.3296| 6 |0.1737| 6
G 0.275 7 0.275 7 102733 7 (02719 7 02747 | 7 |0.1199| 7
H 0.022 11 0.022 | 11 | 0.022 | 11 |0.0219| 11 |0.0220| 11 |0.0163| 8
I 0.033 8 0.033 8 10.0328| 8 0.0327| 8 |0.0330| 8 |0.0141] 9
J 0.033 9 0.033 9 10.0328| 9 [0.0326/ 9 |0.0330( 8 |(0.0117| 10
K 0.033 9 0.033 9 10.0328| 9 (0.0326] 9 [0.0330| 8 [0.0117| 10
L 0.011 12 0.011 | 12 |0.0109| 12 ]0.0109| 12 | 0.0110 | 12 |0.0046| 11
M 0.011 13 0.011 | 13 |0.0109| 13 |0.0108| 13 | 0.0110 | 12 |0.0036| 12
N 00.011 13 {00.011| 13 |0.0109 | 13 |0.0108| 13 |0.0110 | 12 |0.0036| 13
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4. S AEEE R IE THE AR
DEA-AR IR | BT | BIEAET | BRI B R 1T
exclusion (001 € pax) | (0256 max) | (0.5€ max) | (0.0l € pay)

Candidate| %% BEp | Rexr | By | Bk |BHE| RBeR By | BeR |HEE| SoR |HEE
A 1.00517 2 10.98095| 2 [1.00516] 1 |1.00513| 1 [0.99022| 2 ]0.97056| 2
B 1.01505 1 [098977| 1 [0.99026| 2 [0.98996| 2 |1.01503] 1 [0.99978| 1
C 095597 | 3 [093893] 3 [0.93762] 3 0.93733] 3 [0.91948] 3 [0.83867| 3
D 0.53271 4 10.56744] 4 10.53655| 4 [0.53594| 4 ]0.50381| 4 |0.29558| 4
E 046240 | 5 |0.51577] 5 |042561] 5 [0.42776] 5 [0.41667] 5 ]0.22228] 5
F 0.27441 6 10.28915| 6 |0.27173| 6 [0.27109| 6 ]0.26282| 6 |0.15385| 6
G 0.20880 7 10.22935| 7 (0.22576| 7 (0.22516| 7 (0.22933| 7 |0.10071| 7
H 0.02197 | 11 [0.02197] 8 [0.01946] 9 [0.01947] 9 [0.01945] 8 [0.01561] 8
1 0.02900 10 10.01710f 9 ]0.02151| 8 ]0.02260| & ]0.01621| 9 |0.01232| 9
J 0.03296 | 8 [0.01463] 10 [0.01830] 10 [0.01938] 10 [0.01289] 10 [0.01072] 10
K 0.03296 8 10.01463| 10 |0.01830| 10 [0.01938| 10 |0.01289] 10 |0.01072| 10
L 0.01098 | 12 [0.00130| 14 [0.00290| 14 [0.00344| 14 [0.00109| 14 0.00451| 12
M 0.01098 13 10.01098| 12 ]0.01091| 12 [0.01083| 12 ]0.01098| 12 |0.00358| 13
N 0.01098 13 10.01098| 12 ]0.01091| 12 [0.01083| 12 ]0.01098| 12 |0.00358| 13

5. BIAEERE B R 2 LR
A B C D E F G H I J K L M | N A
A [1.226" [0.7106 {1.0000 |1.0000 [1.0000 |1.0000 |1.0000 {1.0000 [1.0000 [1.0000 [1.0000 [1.0000 |1.0000 [1.0000 [0.990227
B [1.0000 {1.4073 [0.9890 [0.9890 [0.9890 [0.9890 [0.9890 [0.9890 |0.9890 [0.9890 [0.9890 [0.9890 [0.9890 [0.9890 |1.015033
€ 10.7296 0.5527 [0.9780 [0.9780 |0.9780 |0.9780 0.9780 [0.9780 [0.9780 |0.9780 0.9780 [0.9780 [0.9780 [0.9780 [0.919486
D [0.1290 [0.0527 [0.6812 |0.6812 [0.6812 [0.6812 [0.6812 [0.6812 [0.6812 [0.6812 [0.6812 [0.6812 [0.6812 0.6812 [0.503815
E  [0.0328 [0.0264 |0.6482 [0.6482 [0.6482 [0.6482 |0.6482 [0.6482 [0.6482 0.6482 |0.6482 [0.6482 [0.6482 [0.6482 [0.416678
F  [0.0866 [0.0527 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.3296 [0.262821
G [0.0222 [0.0263 [0.2747 [0.2747 [0.2747 (0.2747 |0.2747 [0.2747 [0.2747 [0.2747 |0.2747 [0.2747 [0.2747 (0.2747 |0.229337
H  [0.0106 [0.0000 [0.0220 [0.0220 [0.0220 [0.0220 [0.0220 {0.0220 [0.0220 [0.0220 [0.0220 [0.0220 [0.0220 (0.0220 [0.019459
I |0.0000 [0.0000 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.016216
J10.0000 {0.0000 [0.0330 [0.0330 [0.0330 [0.0330 {0.0330 [0.0330 [0.0330 [0.0330 0.0330 [0.0330 [0.0330 [0.0330 {0.012899
K [0.0000 [0.0000 {0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 [0.0330 (0.0330 [0.012899
L {0.0000 [0.0000 [0.0110 [0.0110 [0.0110 {0.0110 [0.0110 [0.0110 [0.0110 {0.0110 [0.0110 [0.0110 [0.0110 {0.0110 [0.001096
M [0.0000 {0.0000 [0.0110 [0.0110 |0.0110 0.0110 |0.0110 [0.0110 [0.0110 |0.0110 [0.0110 [0.0110 [0.0110 [0.0110 |0.010986
N [0.0000 [0.0000 [0.0110 [0.0110 [0.0110 [0.0110 0.0110 [0.0110 [0.0110 [0.0110 [0.0110 [0.0110 [0.0110 [0.0110 [0.010986

d. ZI‘(?’%%{I&IET%—E II (O 01 e mdx) j‘j‘-“ %D%
b ARSI/ 103 DEA exclusion B THG R - X5 DMUs Z =g
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z ~ 1RIEA
TR R PEAG R

* 6 BHEGTTHEICEREHA
ZAER  IEEEH A TR 11 A
BERGET T e ERaE AR
BB B WA TR R
SRT =AMLY FRAEE BB
EHEAER - AL BB SZ
REPEFTANFE] > e DR T =4
L REELN A (DR R TR B G AR
i QINAE & B R L BB R R L

538 > BEFST DA Borda (1781) /5 =G &
AJ1§3% 6 N Borda J7iEZ 1943 BLHER ;1M
A M FRETE: A s M R
ANHQEHEIHIEREE - v5E 6 N
IRt S5 By - bR AT 1A
BE G L BRERLEUNA G H#
HlmmEm G & I E L LR G
H o HAEE M 2 Borda BEEFS 3 -2~ 1
HIEDES 1~ 2~ 3 % A REREE) - HF
RV RTANE  KIBE AR
FERER > R -

6 AHTTEYCGENEHEENB AR
\ Vi \ e
Candidate HEEHE it R, = " Borda Jji% DR =
I pE !
1|23 1 2 3 Score | #EFF | Score | BEF
A |270|1223]156] 760 | 0.35526|0.29342|0.20526| 1412 1 |1.85789| 2
B 20 42| 38| 256 | 0.07813 10.16406(0.14844| 182 | 8 |[0.71094| 7
C 25|67 [113] 482 | 0.05187 | 0.139 |0.23444| 322 | 7 |0.66805| 8
D 2121 8 64 0.0312510.03125| 0.125 18 11 10.28125| 11
E 10 19| 25| 202 0.0495 |0.09406|0.12376| 93 10 | 0.4604 | 10
F 8 [ 23| 37| 223 | 0.03587 (0.10314|0.16592| 107 | 9 |0.47982| 9
G 39|120]124| 549 | 0.07104 {0.21858(0.22587| 481 | 3 |0.87614| 6
H 40| 77 | 87| 411 | 0.09732 [0.18735(0.21168| 361 5 [0.87835| 5
I 5816171 375 | 0.15467 |0.16267|0.18933| 367 | 4 |0.97867| 4
J 66|58 | 36| 227 |0.29075|0.25551(0.15859| 350 | 6 |1.54185| 3
K 12221 68| 65| 430 | 0.51628 |0.15814|0.15116| 867 | 2 [2.01628| 1




110

BYE2% E+TNAH REBATA\FAA

1.2 IEAE Bl
R —&EE (JRED @ RSREAL
DMU ) #igP it KERIAAEIE] - AR
Hashimoto(1997)f& =t A58 F - Al AN
AR 2 AE TR AT DU BOETTHE
7 HPEPAIER 7 R o HHEERATAE T
G FEH
I FEMBFFER » AFRYGETHMEX
5 > HIFIJF DEA-AR exclusion f&
Z > ATLUS-EIF] Borda FH[E]Z A5 5 -
2. IR T AVE e Bfr] - HBEP
i R 5e = tH A - {H ] DEA-AR

exclusion fRE(ANE] > FFEIIHET
By IR S
3. IR ML RS RIS R e &
IEFRZANE] > HHRIRTE € =2/(nxt
x(t+1)) > HAHBR - SRR
HHARERGEIREOA » R
H BEReE.Z DMUs RedH R0
B INIL > FTRAH A LK 2 HRf -

i ~ AR

ARFFE F EAE(EIE Hashimoto(1997)f%
ALUEH N R ERERF R4 55—
DMUs #RE 2 Zse 2A8E T 81

£ 7. BRTRICEMGHEEIEAEATITATR
DEA-AR EiEEAT (BT IR BEEA T (g Ess
Candidate [exclusion (0.01 € o) |(025 € ma) (0.5 € may) (001 € may)

R || BeR |HEE| BeR (|(HEF | Bk (B ReR (HiE| BeR |HEE
A 100023 | 1 |1 11 1 [1.00000| 1 |1 1 0.88332| 2
B [0.13091 | 8 (045162 | 8 [0.45159 | 8 [0.45155| 8 [0.44665| 8 [0.32465| 7
C 023872 | 7 (048714 | 7 (048709 | 7 (0.48703| 7 [0.47080| 7 [0.30897| 8
D |0.01442 | 11 (021418 | 11 [0.21415 | 11 [0.21412] 11 [0.20258| 11 [0.13712] 11
E  [0.06878 | 10 [0.30795 | 10 {0.30792 | 10 [0.30789| 10 0.30105| 10 [0.21338] 10
F (007882 | 9 (03493 | 9 [0.34926 | 9 [0.34922| 9 (0.33803| 9 [0.22107| 9
G (034367 | 3 [0.59331 | 4 (059326 | 4 [0.59320| 4 [0.58321| 4 (0.39585| 6
H (026417 | 5 057278 | 6 (057274 | 6 [0.57269| 6 [0.56278| 6 [0.40505| 5
I 027011 | 4 |0.58817 | 5 [0.58815 | 5 [0.58812 5 [0.57999| 5 [0.46321| 4
J 024658 | 6 [0.82575 | 3 [0.82575 | 3 [0.82575| 3 (0.82747| 3 [0.72997| 3
K 060228 | 2 1097575 | 2 (097579 | 2 [0.97585| 2 [0.97575| 2 |[I 1
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f& =X 58 2 F1 Hashimoto(1997) £ =X, #H
[ MAEfF— DMUSs #7ili RECAHH
[6 T » F1|F Hashimoto(1997)f& = i B
B MED AL - S IR A USRS
BT IIME T8 HEFeAa o - HABIERE
AR ERERE - BAEPER LA]
Dl B SR B e M R -

MAEE IR T 1T~ T2 EEE L
HERP Al R 22 52K B S A i
EELRES ], 22 BRI E - E R LG
fIERE » JEEAAMEE A Bl DMUs (2 SR R
% - BB FEREBUR TSR 3
N S EL YRR E AN - R
7] IRF B AT RL 0 e HAE G2 R OR 2 5
A M BAEEE T - (HHAE
Wl PRI A -

HHEFEHILL DMUs K5 275558
SKEEm R - QA R R SCREE
HEFp - (HA 5 H H e DMUs 2%
I AT EER TR - n] DA
HEBIMEERIRT] - AUk iR
I s SRR = S AR ] - A
R R PR 1 R IR R R e 2
% °

PEFp Al R 1 2 BB/ N 52
B HEORERTRE RS - AR E
FBEH B EEIIECERE -
NFRTERRERCR /N » HIDEA-ARFRE,
Ryl EEE - AR - BN RCRIER 1

ZDMUs » §fERIFDEA exclusion model
ARG o H H ORI A2 BE R
DMUs;Z 572 > Obata and Ishii (2003)$¢
H S —FEA R DMUs 2 HEF i >
SHE—2D 5 o [AlF > Li and Reeves
(1999) £ f* % H 5 45 11 B #] (Multiple
Objective Linear Programming, MOLP)f{%
PR 2 HERIIDEA J57:(Multiple Criteria
Data Envelopment Analysis, MCDEA) - [t};
T LIS 7P MESUiE B AT DA
BRHRRCR F51,2 DMUSsg ik
AUATHE PR P SRR R (R R —
AT -

FH b3t 73 A] 1 - A DMUSHES A
it Z RIOEIFRJIRS - $R Ff HashimotoFIfE
TEREEI AR - HIEDMUSHSIAGT
filiiZ RGN - FERZ B TR
RGH - BRI A
i > AR RTERAE T > HAR e T %
HA 2 0] 7 359 2 & g /DN ROR 2 7=
BH o R HGEEAIR A  #A E
H R 2R EOREOR - SR N a5
B e AP E o I - (R
I P SRR A R L EDR > AREER IR 1
FiAs - PRE PR -
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