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Abstract

The purpose of this paper is to provide a decision support
method to a rational buyer, who wants to pay the least price
Jor the product with the highest quality and service. We
suggest a minimum efficiency game model and DEA game
model to evaluate many vendors whose qualities of outputs
are measured by percentage. Our results gave a decision
maker (buyer) the upper bound and lower bound of the true
efficiency score of a decision making unit (vendor) with
respect to the benchmark (target) set by the buyer. As a
result, a buyer can choose the best vendor in terms of
his/her preference.
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0.1831, AW ABHEQd 100, Hoo EgA S A7l YaldE ZEHo HYE
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#oizk 2 1 0.930 | 0.992 | 0.930 | 1.000 E 49 DEA AYEHAAE= CRSAHE EE
#ujat 3 1 0.853 | 0.853 | 0.853 | 0.853 Fojzizb WX wla R v EZ&F o] X VRSAA =
@z} 4 | 0.885 | 0.904 | 0.885 | 0.904 Dufzt 28 WMAet=Eel AEA SWAA 5dsid.
Bz 5 | 0.861 | 0.868 | 0.861 | 0.888 ey @ujRk Z8A ZE"ooe sHAIL AHA)
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2 613 4.5 18 634.7 | 40990 3.19 4.94 33 47 1 0.092 (9) 0.755 (4) 0.138 (6) 1.000 (1)
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4 580 | 3.75 20 882.4 | 38455 3.184 4.48 71 94 | 0.133(4) 0.694 (9) 0.213 (3) 0.922 (6)
5 625 | 3.75 33| 3286.7 | 54291 | 17.158 | 15.41 | 148 | 105 | 0.119(7) 0.856 (3) 0.119 (8) 0.856 (9)
6 535} 3.75 17 { 917.04 | 34534 4.512 8.78 1 124 | 112 | 0.182(3) 0.896 (1) 0.182 (4) 1.000 (1)
7 650 5 18 3714.3 | 41984 | 12.195 8.82 98 77 1 0.070 (11) | 0.730(6) | 0.070(12) | 0.944 (5)
8 740 | 6.75 20 2963.1 | 43249 9.205 7.81 | 118 | 102 | 0.092 (8) | 0.694 (10) | 0.105 (10) | 0.850 (10)
9 775 | 3.99 18 3240.8 | 43291 5.825 | 10.05 | 102 45 | 0.066 (12) | 0.753(5) | 0.083 (11) | 0.944 (4)
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@)zt 6 | 4.77099 | 0.00000 | 0.00897 | 0.00000 | CRS | 4.77099 | 0.00000 | 0.00000 | 0.89742 | IRS
E - AT Bl e A 5e4 Wl 49
2 3% 3 354
(CRS, 11 (CRS, °}’¢3 g7 (VRS, 1A E}7) (VRS, °]43 €2)
DMU h(?RS‘ h(.RS“ hVRS' EVRS*
4 P
Fej A 1 0.913 0.947 0.913 0.961
#ojak 2 | 0.930 0.990 0.930 1.000
wojzt 3 | 0.853 0.852 0.853 0.853
wojAt 4 | 0.885 0.902 0.385 0.904
#ola 5 | 0.861 0.866 0.861 0.888
#ojzr 6 | 0.862 0.885 0.862 0.897
At 0.982 1.000 0.982 1.002
Ak 2 A welAsh B sk BT ol o) R ABeAMe 7 5E
42 wg4e RWon a4 wea FO g VBT IR EE
- . 95 Bey A5 BAAE Ae & & YAk
h, " oAl ZHAYE] F2 HelA 7w A d A T 6o A= 7 AL T A=A HA gt
e ohgte Ae FAT 5 Aok Afuse AW ge welTd. TEw oA
E sold 44 medel wdE P maAds lAE Feiol 9@ rTsel BHE RejETh
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auzte] AEAHQ  wEFA(implicit tradeoffs)3
HA7FsANE AHEY, dHF 7HFd digd HF
ZtEAE BT 45 ol¥9 gg HAH stEA9Y

9t g4 F5d 299 st ww
Adulge AEAe BE oM BUA 48

Astne ZF oolch FA wign| &l dig A
HEAE B dAE 2E BuiAL 001089

e MmN dAE @a 48 Adstne

5 oolth. mekd =R 7HFe did HF
ZbE A7 AGu &3 FAugn gl g 7hE Al
Hiala 458 Foe e ¢ F Aok oY
2435 FAM Az RE deiziel i
2E84E AT W, 97 HEE M FeA
d47ges A& ¢ F dg. = & ©4F
teAE A He |ATE x2 284 HTE
€ F s AL & F Un 0T AAE
o

#wujatsol Al 7t BAYY  FaA oh &

AR S ANE Eo

gz AfEF g4 oo wE £E89 A9
F7Hed wE dEE9 F7HE9 H=Q RISE
A¥Rd ogs g B o mE #uxg

RES o molA 3& AEFS gel oolmE

FUg Fhen  dEEe F7hgol
A (constant) 3o}, 1Y B ) oA 1, 2, 4, 5,
62 AfEFst FFolme sHe Frgry
AEEY FT7HEol ¥ Ao(increasing)s AE & T
Ak 7tE, AL 1% A W B o mE
waze p o) A 39 A FEAQ

Fdol 1% FEAT A o yeix
grojztee F4E 1% o IHAAE F AgE
Aol -

X 7€ A3 #uiAEHA: 0.1877, A8 & 100%
AAuEH & 98%)7F UE& W ASAZ ZTEEH M
e oA Wxvlz Ay 1R dAXvla
Zdoro HA F&4 HF9 ¥WHE Yehd.

Zhu2004)= A5+ Bofja7 Q& of Al a8
e L R L ERA L R S O o
] X] v} 2 o] A] 9] h,‘,”“‘ Abolo]  Qlutm  RoFQr)
a8y a9 Axts FrkR FEAlgo] ok A,
A, AHEE9 Wyt MR SR SAHHYoER X
3 AAIG FAPE A ek EA4, EdoA
Ageiizt ded, Bl nAHAREE 12 EHA
23 % 10 wad A4 g&ale HAE RTSY
Hx)oka9l el mAARA weld o 71H
A9E UEs F A=t ZhuRood)e ZAaE FAE
A% 1, sHAl= A 20 gt 7] d@Eolh

Gl Al Anjatebd, Al #BoxE TEg 2E

#wujRtE  Fol M w2 MR M w2

Agul g A EE o] A BALR Ao,
webd 2 AFelMe Adwaerh o1& W AA
ey Aded vEAd WA= A 48n
AR 3 ds 2EArE odd Ble
AAva2 MY VRS oA BACdA
BEAdTE A 49 sHA Bl HFolsa
g = Ao

a&

2 Ay vx@ M4 F4E Agstn Qe
ool wujAge]l e ARAA FEFHAY

auize] Folodge AQFs]) @ Rolth
e AviAe 43 AFE AFoR A4

AEL Muj2g AF 2r1E 4T Hojdh AFY
F43 AMujx9 Fdol wWEgS=z ZAHE AFS
7dAdin] FFWHA b uiEA G @ejats
AE3t7] 9% DEA AYE2L AA AT o Za
AAEELE FHYE 5 Jd&= as8A9 HAYE
AA B 283 Talluri2002)2F Zhu  (2004)90 A
AHEg dlolE & o] &3A AFTEAE AT
AZEA A Talluri(2002)2] HLraeA
AYEATG Zhu (2004)2] DEA AP EZD A RTSS
28 #F5Fo wE& CRS® VRSE Hudn
Aol & W EAY nHAqRA wE
oldd Wixvia 2HEd nARAvim 2o
Agd HAE AvEdd. 1 Ax vRsE n@
o)A WAvZRdASE M wEAgg A9
Avigle et 7k ek AElx] B A3
AUel oA EAs A9 49 B&Y A5t A4
gAY HYHdE AL ¢ F UG oy
Augles  FEYAEAARD LvA A
duljzte] AA 5&4d Hge HYE AFE £
T ol Mo HFg 5 HAA agA AFY
HE goz ofFHol vz FujdAg A
=oFE % A

gy B A3y 2ae Anjzle] dwlxjviag)
AR FGrhdide Jde] AHdgd weix &84
et AU e® AAEHE FHHA Hrhwyoloh
uts] JpE ABRe dA¢aE AT o
ozl AAstE HEoly AFY FEdH
Mul 2ol o] did wr} Hold MznE 7HA
71 ddh 7 o' AmiateE AEY EZH
Aeu]gro Mu)ze FA9 AAHPZH &S o
ZastA ALY 5 A ZHolth ol AnH| A
FulgAlddE ALY ASole=  Agu &
AAujgHj g Aol JtFAE HEsof @
Aolth, olggt TRolA B Ao FFE FAAe
ket AHjate] Mol MIZEE Hu dMHo=F

g ¢ e 2dE s 7oiad
qAAAR S 2o A

Ads) & # e
Nege FAsE Aol -
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CRS ®4 DEA AYE? (52 CRS <5 DEA
AJER (6)°§ waygEc 283 A VRSE
1#3H VRS 59 DEA AlY 24 (HE Hdd.
ula7tx 2 B4 DEA 59 Q) VRS $4 DEA
=9 (VRS multiplier DEA model) (A.DZE ¥EE
AT}

VRS* v
W' =max ) ay,+p

subject to
Z,,a,y,, > bx, +us0 (A1)
b‘xvp 1

ar,bSZO Vr,s,where  free

29 (ANnAA u=00°]" CRS 55 DEA 2H 0]
H 3 o]RAL CRS B DEA ZE2F #gd 4 Q).

3 H& 584 AY 249 3)2 VRS A2 E 84
AYELD (VRS minimum efficiency game model) (A.2)=
wed 5 ek
I/RS‘ — . v
ZI-P = min Zr=1
subject to

S a5 bt a0
Z—l ay,— Z 1sst+:u<0
Zx:lbsxs =

b, 20 Vr,s, where y free

2d (A2e0M )" bx,=0 od CRS 5%

AdEDol Hi o]AL CRS AYRLE ¥ygy &
9tk VRS 4 DEA 29 (A.DY A E A (dual
problem)= VRS X & DEA E 9 (VRS envelopment DEA
model) (A.3)°] ETHZhu(2003), p. 34].

0" = min 9—-8(2'1 s, +Z’1 ,)

a,y, + K

(A2)

S Ax,+s]=0x, s=12,..u
> AY.—si =y, r=L2.,v (A3
A, 20 i=1 Ln.0<1

N

CA =1

A FUAET
e =2
Z+zt VRS7} CRSE. o

9] E}Z(efficient targetyS

29 (A3) oA 57 9 s = s®
2FEE9 < @ (slacks)=
(A3NA S " 2,=0 °I9,
"ol 29 (A3)NA EEF
(A4St Zol 48 F AUtk

~ * _*
xio =0 xio_si
~ _ +'
ym _yro+si

_mgé

(A.4)
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