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A vebdt, detdoz AHE dee £YE ARl derel e AT e AdE AFARY $92
HM e FYrE A5 T8 Ak Fo| dadit 5014\,,4_4 A% £4AAY ol AeeEd 23
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ddizld, A, 23 wg o Uy Uutdlog uizbE R AL ARAALE
71 M e ARIAES 2 dAAE 55 AR
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TAME 28l AMEA MEsE A0 #F
Ay gug dyete 45 2o FFFEAME T, FEAA A SII(HRSF F 2005).
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ELUFE A cE Drle oEd weF gt
B MOOZAE E &3 o8 FArad ddd
A3 BAZ B ¢ oA HA %S 44
F& £ o o] O]TF Fog Be MOOATA
22 A333A A2 (interactive approach)
o AMEE #As: dh(Benayoun & 1971,
Geoffrion % 1972, Haimes®+ Hall 1974, Zionts
9} Wallenius 1976, Steuer 1986, Korhonen
5 1992). #zudd HIWeld MOOEAS
A2 g 34 FAM JABAAY 58 £ A
IAYE A&AoL wolEo] 714 wME A - ]
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Anxiel PHMA H YUEE

AW DEASt CISHEXS|Ho| ZHALS

(B 2) deix|o RIHEY A2 5 - MEXIRS J|=8AH2
an H&d 94 | 49 Y ddis Rl ol & AEEFE
- () () (AeH) (Aurd) (A7) #HF)
B 3.38 9.30 134.62 175.26 235.47 89.51
EFH3L 2.69 3.87 46.68 55.42 96.00 7.19
HArZ 0 2 65 94 81 70
Holzk 11 21 259 292 527 99
Aolth, A A%, AT (1 -5 AFAR Aol tid ARAQA 7L ofef 7led.
o] /jdgd}. £ ?";?011*1%:— (B 29 A58 €%
sto] AGAGe AdAAe] ALY AS oA9A oA 1. 3839 A AR FoljA B -4
L9HA 9 AANETEEE T AUAE BAE A5 FIM T&HU(efficient E&
o B Agel] AtAAe] AEE A+ & 7 non-dominated) ZA8E AF Y. o]

A Add A4S 348 & S Aol

97 2. ASIZEEHY &&:

=

43l DEA7IE S &830.
ARE ZeAd

ARE AL 4749 AET fig
Il YH4= RO & EE o (efficient frontier)& A
A, olF 93 gFARN S AA
gt
3.1 Hx @9 @7 3. MOOR3E 43 2 AAY =& 4%
H FETEE AN 2 FEd
F4 me BdR8F X (= 1, -, me s7lg T2 AdsAAH FAe Zzte] B9
AERWE y, (r= 1, -, s)7F dukx 3kab 2z HM4E #HAstA717] 98 MOORE S
wle 71E ARG = nol g 25 xy, ARg. 43" MOORZS HAs
yZt AT 7Hg At 047 1 e FUET x0 g 7] 3 dansA FIEe A
W AH o Az, ye A2 yo dig . a7 HHeE A AR &
98 A jo Arot GEA 2 BAVER o2 A0,
FoAR B4 - AEAR Jlxstd NEE AT
AR F9T A Z&doln HAY FYFE x 3.2 EEHO KB MM 1)
=(x, ", xR AEFEYy = (e 2
stz gk, olF A B =RdMe din N2 AFAAHY Bl AEeEs AR
2oy 39 AAE Agtatt, gokd Axel 2 & YMe A 71E A FYHUAARE A=2E

AABIAT mi36d M2E 20074 4Y
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T A% 71E AR AR F aEFoF £94€
AR A8E FL3te Aol witAsit} vE g
HoZ2 #9499 ARE FXT olfiz AF gl

BEHo|Y QA uiEs, FAR FY - &
Z}E’L oA iAoz AL o F9lo Al
Aoz e o Azg A

g4 gz AR
*1 DEAE Ahgol HE ofz} oj#ishr =
At =3 %2 T/ DEALZESZ Q] 7147}
W - BgE Qo http://www.deazone.com/).

DEAE YeFdd dsidd: +2& 2te A4
9 AuA aeAds k] A% H¥AY =
#o|t}. DEAS HiEAY AHo2E g9
g AR R JPYelA] ¥x o 4

& Yot v4E F 3, FoAR 543
7} 4R HELHAA Y GBS o
F ke Aot} Cooper 5(2000)
sl A AsE AHsted AHed
g 579 DEAE‘é < & F itk
EAR 22 CCR(Charnes, Cooper,
Rhodes 1978).‘?_‘374 BCC(Banker, Charnes,
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st. Ay,-s =y Vr
Ax; + 55 = Oxip Vi
Mt =1
s.s.A20

A7 x;i = (xin, xim) = n7H91 2G50 A

& BQWE y, = (3, ym) 2 09 AP S
A AdzdE ot AR x;p, yiew H7HREY A
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A o9 FUH H2FS vehith Japag
= Begs Uedle 6 Ao igsEs

’ T=(s)Te R’ Az
Uehlle A = (4) € ®%|t} 1
1)E AAE 2719 e (sum
vector), && °ok( +)9) non-Archimedeangte|t}.
(28 DX EdFe uiel Zo] BCCREL

HeZ

et

o e oo
ki do
-
I E?L

BV sd4E ESH R convex set) 2.2 7138}
o FEZEEE A FA a4 e F
th vtk 0= 10] st =5 = Qo]H Htd A
A o8 Are BeAolx, 1¥A ¢od WES
Holth, B3] A M" = 1& BAdgo @M goF

g TFE(CRS: Constant Returns to Scale,
IRS: Increasing Returns to Scale, DRS:
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§ AHEEHA @& CCRE¥E 27 CRSY A4

a
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AR 527 CRS7F 5718 989% CCR
YL 948 F vk wek AFAHe 7R}
IRS(FL #2)7F " AL 4309 224 17
= 12" > 12 A 5849 Aag AF
st Ao] At DRS(E FR)E s &achd
A1t < 12 Al Algsle Ao AAs
et B4 zA8HFE A8 DEARZYS
ggsto A JAAAA(ATFAY AAA) Y AE
g e & Yok s g a8y o
o2 ojm3 DEARE S AMgsitlge 583
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‘ DRS t
Efficient - B
frontier . Efficient .
CRS/*C frontier
il
* = .
IRS e
0 *X 0 *X o »X
(28 1) DEAZ S TAX v
L8}, F57F CRS, DRS, IRS FolM o= AHo] HY
¥% DEAR¥(CCR, BCC)E €48 o 37t e AL alvhd (e AR A33E71 o
A %98 AL (28 oA AW Cce HESH W) BCCRIS 8% + Jdoh whd (3 Dl
o2 yugds Foig. ¥93 AW ce $98 A AY % 2o] $98 A2E BT AFARY

9435 B9, EF DEA
2o AAZ 2Ae AF A% BEY opY
g o] ¥ 249 E5HH(convex combination)
o g AAE 7MY AHER JhEsitn B
otk wabq A Y 22 A5E AtAA
AA 9 digtez AT HElMe WEd ¥
< Apgalof . & EF DEARE 4 € {0,
2735 A FANPLEA A2E 7 AT
2 FDH (Free Disposal Hull)2&olg} ¢
(Cooper & 2000).
[okstd, &R AR AL ddM ol
3 DEARES 128 4 Sivt. oj¢ DEARY
AEE 2E AFAY A9 dge R oud A
22 TN AR et debs & Aol
He 2§ DEARHY A3E §71 93 2 7t
A dEAY DEARFEY E4E JIgadit o
Al T A4EE AFARY =7 CRS7F H71E
3 CCREFE S 248 # gl AiAH9

(non-dominated) &
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]

Ory

o

_l_|

HASIOIT m36H M2E 20074 4

AAdte g ngdtazt gl FDHEZE AR
sk Ao et

3.3 Z2=EE|0] ZE(E 2)

Mg AFAAE 92 A FeHoln A
BA4E x = (x1, -, x0T AEFTy = (01,
L y)S BAC AR HEME BEd AE
Zte] A #AE dAse Zo] Bositt o g
dgMe dSIAAELE o] &8 £ Uk A B
d &A 194 A3d A ARE 7L 9
ZFIARN L o] g3l 2k AEHSd g &
do] F&ZEElo}(unique efficient frontier)E
z2Hgc 2AE ZLIEENE U3 Zo] F
ogit},
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A Zzstuz se AL ZE AgE 73
3’:}.‘5%51012 A gepd ’576451 EZEE7} &
FHolgle HAgo] Ay ot HEd B&AY 1}
?LE‘_—% A3 AR 7&??—1 A5 Bye
BT (BT T4 & e A S /g
uhe-EH U 2 (Response Surface Methodology)
of #3 ATE AHEY y(x)¢ 2L HAAZLGE

FAser =80l dth(Box® Draper 1987,
Khuri¢ Cornell 1996). #SXHHEL ZE
A A8E sz G ALt WAE
AR 4% dUd ZMER fAdY ole F
2 AFE == 3L 448 98 &
(Khuri®t Conlon 1981, Pignatiello 1993,
Derringer 1994, Kim# Lin 2000, Plante
2001, Park® Kim 2005). & 93t= AEE2
(Fe BH)E 97 9% ’Qﬁ]&*(%}a)«l FEE

23340,
2 A7dAE 298 b9l pwE B F
dE 4 e FU4ES AFAEY E94A

Heto @ AoHITHEA 3). d71M R He
39 y(x)e 4284 did 71 (expected)
FeEEEeE Fo F y(od WAL &2
AR (o] stk Aelth, ofd FYFFolA
Azd g U7 goa strjete 4to] 2
ohd 1 7)Ao g A3 A (reliability) ol E
Ack, gk Aol w& —‘? F55 AAs]
AN 7IdAE Hhistele ‘6‘-8-0}7\]D} o]
g FAo] B HAagsjol 5}‘4
of thal Al L F4
Zasith A8l 4
HEgo] 19 A £
e guis yxger 4
2 & ] &t

™~ —D' i

284 o B8 349 F5E y(x) = bx,
olg} 3txt. 71 be FAE IARIY AsY
Eojn, x& 1 R¥A dudE wHFdg oo
HaedE xo e B5Ed ddste AndE
(model matrix)< X0l2t kA " FUFE
X7} RS AL, "2 xo dgdet] Aag
A7 YEE xoft2 3L oA T Ae FY
i,

v (x%) = x0(X X)) k0"

EQ4z %M d2d 2L v (x)o}
A (Draper? Smith 1981). 94714 o2
35BS —4“]0}‘% dutd o2 mlxjo|t},
B 25 e B95E X7 29 EAtd) 1]
7JE% yehdth, "“’“Ol x7} Wshd

agez % v ()7t vix)Eo &
o B4% xt x'E o AgAel e A7

Hheto] g} ?—-_} & itk S AAEe g 7
v(x)E Adztete BA B4 vi(x)E FHAde
e §4 ARste Ro| F8sith

L 8 orle

2=z
TEE

3.4 MOOZY M¥ 9 HXs =Z(EHA 3)

oA 274 =od e
< dAsh da3 2o

ulglo 2 MOORE

max y(x), r=1 s
min v(x), r=1 .5
min x = (x1, *, Xm)

st. x€ Q

714 Q& AERATL B FdRsd o

4y

8tof T #3637 ®2E 20074 49



ARx|Ee 2dMA o ‘A!t*%&"é’“ DEAB} EEEH’“PM—J éﬂ/\}g

3 AA Hedd S gulditt. Mt F 2s + m
Mol BAEE Zte ujAdd MOORFO dd.
nixg mlel A N RFU¥TE 43}
7] & Aojrh

MOOZAIZ sty A% tpdt Aol /e
g1 EHAHERnE =F< Shin® Ravindran
1991, Korhonen % 1992 #&=). E§ Miettinen
(1999)9 A& F=zshd g 7Y ¢4 &4
A <k 700709 MOOZFTEHE AFdct. o
g I FolM FznsA FIHL ‘3—1‘5&*—1 o2
Hrd 2 AHE eth(Steuer 1986).
23 HIYold /M BEAY e e =2 é ‘LH
A A ALY B8 Ee ASHEE ASEHS
Z wolZolE Aol BAY EFY w2 At
AR AZAHEE A g33y] Bde, @
7] A Fo =2H HE E F MSPEE A

& ¢ Slvke Aol gAY 2t
Fans AN A ARzl AN EA of
g aErl ZolXm, ZF2Ao 1A MIsle
HE #& F UA Eot

FEasd oo &HAM B =& vAY
MOOZA #dd 889 4 e 7MY d& &
5 g% Zu. STEM(Benayoun % 1971),
GDF(Geoffrion, Dyer, Feinberg 1972), SWT
(Surrogate Worth Trade-off: Haimes® Hall
1974), NIMBUS(Nondifferentiable Interactive
Multiobjective BUndle-based optimization
System: Miettinen 1999) £°l dt. o F
STEMzt GDF#¥e] dudeg olssts] 4
o, st Zof2 S&HUT SWTHHE F=2
FALBEIE A ¥ AEEAZR LU
NIMBUSE STEM3 GDFE Z#d FezA

o|E Brled BAo] AYddE AT E T

Ao M3eA F23% 20074 49

g & e el 33nsd HFaHe oHE
7] 918l olZfelN GDF*® ‘%’a 73] 7ledn

$4 oA A3 MOORE S thait 22 7t
g3 2 2HE 4 vt

max d(x) = {di(x), -, di(x), -, dv(x)}

st. x€Q

% N =25 + w9 BAAE ¢AUE Ydd
oq di(x)2 Fdagct. 28z 4z 232 3
3l 2oz 2% ¥AsY. &, {di(x),
d(x)} = {(nx), - y&} {dx),
des(x)} = {wi(x), =, -vs(x)}, {des+1(x),
dv(x)} = {-x1, =, -xmtolth. & MOOEA &4

S 99 4% 4 gt CDPPEE a%ad o
&7 BFAAQ A8 U2l #2),

A 00 27 BYFE x'eQE ARIHYY
2 ARE F Udg). 43as APAe
2 k= 18 7133,
294& xfdMe 2R84 7 dxY
& YA AAA Hoh “}‘4‘ d(x")
7} HE2ATE e 5 (xXNE 94
A ANER FFoz AAsta,
g By 0¥x Yo EFIFEY
1A wg TE2dY SAE T
Z2g4 X ERESS o2 g9
EAR%s Alol9] FAUNA & (marginal
rate of substitution)& AIEHAZ
2E dojgoza AdEd.
oA 20 HAH3E A ““““—‘]‘3 h=z-x¢
Adgt old 2 = max wV,d(x")z"
s.t. zEQolth d71A v d(x)E ZH

oA 1
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&4 d(x)E xo g8 AnlEa 3 xF
#< dsdstd e PHojct,
ZAFE dx* + th)7h 3Ho] JE ¢
€00, D@L Fata o ¢t g sk o
A M2e o xF = % + thE AR
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Operational Design and Production Target Setting of

Opening Branches:
Joint Use of DEA and Multi-Objective Optimization

Dong Eun Shin* - Kyung Sam Park**

Abstract

This study explores an important managerial problem of operational design and production
target setting for opening branches in a company. There are various cases of opening new
branches in many different kinds of industries. Examples are fast-food franchise restaurants,
telecommunication service offices, and bank branches. Generally, these branches each utilize
multiple inputs, such as manpower, operating costs, and facilities, to produce multiple outputs
like revenue and customer satisfaction. To operate such a new branch, it is therefore needed to
plan as to how much or many each of inputs should be and how much or many each of outputs
should be produced, among others. In this article, we refer to input setting for a new branch as
operational design, and output setting as production target setting.

The primary purpose of this study is to develop a unified procedure for optimal operational
design and production target setting. We propose a methodology that jointly uses data
envelopment analysis (DEA) and multi-objective optimization (MOO) techniques, as well as
statistical techniques. To show the usability and applicability of the developed method, we
apply it to a fast-food company (FFCOM) in Korea which has over 180 branches on a
nationwide scale. All branches perform common tasks for providing fast-food services with
customers, using multiple inputs to produce multiple outputs. Whenever new branches open,
they decide the levels of operational design and production target by their own experience or
intuitive knowledge, without a systematic or scientific approach to the problem in question.

There is therefore no guarantee that the solution becomes an efficient or optimal one.

*

Ph.D. student, Korea University Business School
** Associate Professor, Korea University Business School
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Inefficiency implies an excessive use of inputs and/or shortfall of outputs to be produced by a
branch relative to the other branches of interest. Thus the design and target solution needs to
be efficient in comparison with some or all of the experimental input-output data. DEA is a
mathematical programming approach to the evaluation of relative efficiency of branches. It
clearly identifies the efficient branches. For reasons like these, we employ DEA, as part of the
procedure we propose, to guarantee efficient solution. Meanwhile, there are many efficient
combinations of inputs and outputs in general. An optimal or most preferred solution needs to
be determined, among the efficient combinations, for use in operating the new branch.
Basically, the optimal solution maximizes output functions and minimizes input variables,
simultaneously. This leads us to the consideration of a MOO formulation and then use of MOO
solution techniques in order to arrive at an optimal design and target solution. We stress the
usefulness of interactive MOO approach at this final stage of the procedure.

Key words: Opening branches, Design, Target setting, DEA, Multi-objective optimization
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