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A Study on Factors Affecting Efficiency of Local Public Water Enterprises:
Using DEA Game Cross-efficiency Model
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)2 S DIXl= A2 UEIRHT J2|1 S X|E HERZ QFl S0M tghs HHE
2 7hdnt 2ol XgYrES7 (Y0 2290 £(-)2 ges DIXlE AC= UErHen, a1

g MEGIMUZ S Y0 Y+ s DIXls A2 LEIT.
O FAo: AldxAtaed, 284, 2A48%

This study aims to empirically analyze the factors affecting efficiency of Local
Public water Enterprises using Game cross-efficiency model in Data Envelopment
Analysis(DEA). For this purpose, this study conducted analyses using Panel Tobit
regression Model and Panel Tobit regression Model, using the balanced panel
data of 107 Local Public Water Enterprises belong to the regional local
government and basic local government of South Korea from 2012 through
2014. The analysis results are as follows. As result of factor analysis on the
efficiency of Local Public Water Enterprises, the increase of the proportion of
subsidies among the factors of organizational resources had a negative (-)
correlation with the efficiency. Among the factors of the management ability of
the highest administrator, the increase of leadership and external environmental
management ability had a positive (+) correlation with the efficiency. And
among the factors of the external support network, the increase of the ruling
party manager, unlike the hypothesis, had a negative (-) correlation with the
efficiency, and the increase of the budget expenditure per citizen had a

positive (+) correlation with the efficiency.

O Keywords: Game Cross-efficiency, Efficiency, Organizational Performance



%247 Organizational Performance)ZA4 A& (efficiency)ol W3t =2+ 19804
o ARFFE v o R 3t vl=at J=r9] 5| (cutback management)E ARTOE
1990 o= A MARCE FAH &S ot Te7Ho] Ra¥stHaA 23]
M G8/go] A7IRAZ FHJATHIZE, 2017). et X371 F2oAe 23]
o] B&/d8Rt ofyet vl SHE Wk AE71Y A9E7HAIEE 1992 A3AL 74
A1 o 8= 1993WRE AFEJ TGl APGEA0] 7149
Ao gt A5 A Al(signal system)E ZE317] wjEo] ¥Wxo] AdErpF e &
Ak A7 o571 AR 0] EA5HA] &7] wioll FYdxt MAE RS
e Exo] HAYSEC] s, AL37|Y AY9H/HEs AY4E ATE g QA
H AA71A(Quasi-competition Mechanism)gt & 4 Joi(#l5A, 2014). sHAEF 1999
| A52F 7N RS9 Ol wet S8R HEkE Ao o]Ysl= Al kS
Fojolal, X571 7t AR A vluE Bl HYB7RE AAISHA 10 wEt QIAlE
BOl AAE W= o= AT (market orientation)?] ZFX|of wet AHE7 |9 HA9E

% 2 7} Al chsto]
A A QA BE W 5 FFB7E Aol e 4B TS U

om HE AFE7IUT A4S okl ol £ 5 Stk & AFelAE ol Hell ARjbst

(DMU) 7t 34 7PgstAl &= CCR 23} BCC 23 53 22 71249 B3F& A8
g AL Sl
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£ e F3FEC] g AAREEAHS A8l & :—% Z7stal olo] gt
Fale EAH AYAHAAE, 2000 A4F, 2000 FoF, 1995 AsA-AAS,
2000; 743, 1996, 1998; ; ALY, 2005; 7:. -0l ¢, 2005 o|id<%=-3lshs, 2010)
7h W] k2 P%Oﬂﬂi AP rEET7 DS EH to 2 78/ S7okal ol mx= JF2
A ATHoT EAotu} gttt 5| AT Eg7 1%—% qvui LGS St o=
9 @3934(%‘3.91 A4, 2009; TEE, 2012 OHL 0; 955, 2013; 1FZ-o)%
TF-0]&=3], 2008; FAIA, 2014)= AHAFFES) H‘%S_O& %91 a4 Holo| wE 3
d B4, dEZYE ] £4(SFA) E= ALY 28 59 884 &7 2 Wl o
£ 384 £4o] FE o|F1 A AL ES7|Y &840 v 0563:311011 gt
= ARgH Aotk wEA £ Ae AR ESTIYS e R e rgEA(DEA)
Ui 2= AlY W AG-84(Game Cross-efficiency) ¥ o810 WA 3'cT 199l =
&9 75k, RAGAEA APIEE799] &0 vA= FFRUS ASHoR
HA 5k

= AL 50 gt} olF Yo & AFolAl= 20129FE 201497k4] 107749
APITEE7 |9 o2 F35E AF=(balanced panel data)E T-55t0] EUIS]HE
X(Tobit regression)¥} oi'd EHIS|AHEA(Panel Tobit regression)0& A48 AAJslal
A} gt

£ A7 thaat go] PAEl0] gk gelAE B&4T 2247 et ol =9
5 A A7 712 AT, I R £HRY, 10 WeE A
Ak, WAIAE AYBATLY PO ZHT APPSR BeHe 245
I, AASES/I0) 84 JeRcle B nhEo R VAL A3k 4
3 BAERE A%kl B A7 s A8 oot dAE 2 AN,

1. ZEE=MO| 58d

227d3HOrganizational Performance)x= F3&oln Estal E3] F-FH(public
sector)°lA] iﬂa‘}ﬂ A= AHoE FgE ddolet T 5 AtHAu, 1996; Anspach,
1991). & A= Yok A+ EFHo] wt tgsiA 2244 Holg WE & i1



ot 484 PHE 5 e B Adole @ 4 A Collins & Smith, 2006). =
2hA 2243k TR A (multi-dimensional)o ™ AlBlsE7 171 o2l S42 AYaL 9l
THBrooks, 2002; Selden & Sowa, 2004).

APATLE AHEH YIS Tt st Qe A2 & 4= AU Price(1968)=
ZZo] 5k o] gt BAEE FAHE BT 9lon, Epstein(1999)S FEAH|
291 A&l FHY 8IS Yotz X119 =8(need)2t £-Hdesire)ol| Thal A
At FZAHA A 9 FFOA ARREE A 5 EAS YPItke AH(resources)@ll
s AFEE 2AGTE B 9ok 183 Boyne(2003)2 2AATE A9 Hquantity
of outputs)¥} AFE9] Z(quality of output), E&(efficiency), FBA(equity), 27}
(outcomes), H-&a7d(value for money), 18|31 117 Y= (consumer satisfaction)
To& FHEskar Q.

o]} Zo] FAVJTH= HRMEA 0l Yt SAHRARE = B idols & &
Act. & Afols 2T et S FollA A& (efficiency)oll 23S FaAt gt
o}, BATH] 4% BlEE 9Plohs e84 FY Ex= 4 59 ok YHE His Zo] of
Yt g9 Al IS 71SRItHEAE, 1999). vl= @=F 59 F8 Azl=olA
1980 ol A1t AEAF G0N 3552 a&dol et $84d0] =otslon, 27
Hgtol A 1990 o]F 7FA =] F53F Agho] o]Fofx|aL i 2] 7AYo| Askda
ot 884 A7t 8% EAE dREATHR=S, 2006; 14, 2017). ©|9F HEo] &
&S 345k WHE sk Qo Farrell(1957)2 71 2AFEAT(Decision
Making Units: DMU)2| B4r917F 8-&4Q] HFo2HE "olA Q= AdE 54 &
498 &4ok= ArmEEHEA(Data Envelopment Analysis: DEA) WS AA|oFATH-
=5, 2005). A=EHEA(DEA) W2 Charnes, Cooper & Rhodes(1978)2] XA
o] EH+E4)(Constant Returns to Scale: CRS)< 7Hgot= &% CCR EHoA] Al&fst
o] Banker, Charnes & Cooper(1984)2] 7P242)(Variable Returns to Scale: VRS)
< 7Pg3st £9] BCC 28, B[HAFE (non-radial)Z Bl (non-oriented)2] 54 7H+=
FA LY (additive model), 1331 Fof7|E=%(Slack-Based Measure: SBM) 1% 53
e Ot BYPoR HAsta ATHEEY, 2010).

2 AFoflA= oleh B2 TRt AmEEEA(DEA) W FolA AYRAEEY(Game

Cross-efficiency) 2%& ol83lo] PALEZ/Y RS 245t Bk AR
cl A
=

o

o
o
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ofe] HaE Ftislel 1l Al=sto] HFZ AlY(noncooperative game)©|
Uehg &= s AgelA 884de 4% WHolthLiang et al., 2008). & ATolAl= ©]
WAE-E4(Game Cross-efficiency) 28-& ©]-83t A= E-E4(DEA) ®H
o7 APres7|d9 a&dS SctA ek vl FIAPARA DAY 7] 2 AR
AR A of| AdE]o] = A PAFTES7|HS AR BASHE ARl A ATkl & 5 3
7] Wj&olct, Arg7de] tiet G = 19924 WA A7 9o et AL =Y

%

Ejom, 19938 AP et AYE71d A9B7E F FAAFRS] FIMA
gl £ olf7t gl o ARAAGAPE2 ofof wEtok 5] wizell A= 1Y
= 39%7IeIA o E AR 7I0l 25 B 2 AeE U] {5 48 sk Al
A E 5 Qlnh oA AekeEsT]de Zo] AR TIUE ok 3 ASES
7199 B840l SHHY HE APITES7I9S AHAlY] AEd Faaet Aeaas
AEs] 210l a8/4de SHisitEll 8T Aos 7S & AriEdY, 2010).

| A 2AGIO] JFAQle o2 o] 4] A 891, FHawEA}; e
I 891, J83 RAY YEYA g]leg FEE 4= 9t}

AR, 27 Y gololch &FYolE(resource dependence) AN 7|19 Aiprt
AFJo] LxA9l EAo g Yehdth= AR AE(industrial organization)d oA &
Hsto] 7]o] EF3t AFoly ol wiet 719 9] At yeRdtial Bl it of2et £
298] TS 91 AL REEA] 22| RO ATt 335l= o] ofle} R A R RE
H3T o AHEAE, 2009). SHANE 2|9 QJRebg 0 2 /B 9] Azl o9& A
of o] HA| && 4= Ut Preffer & Salancik, 1978). 335t ARIARX A 7H9] A
A 7F A TA(Intergovernmental fiscal relations)ol|A] 34 FofA X]HF
FAREY Aol AR Ao RAARI FFE wRH. FRERFo] AR
A= I 24T vro] AgATe ARERT0| AR aeidd 74
nx]= Ao7 YERFTHDe Borger & Kerstens, 1996; De Borger et al.,
1994; Vanden Eeckaut et al., 1993; Kalb, 2010; Silkman & Young, 1982). 'A%
7199y A79%0] W2 w7k AHE7|9e] HEtt S floto] 2Rt Bl AM
AR A of| tsto] APYAAGA|7F SAFE AHEFolur 5o a3t Aol dRE HE
T J&F Sk Qoh TR APSAA|HA = AR 29 fIste] Fastoiar 175k

Aol AT} ARFR] HEFe DS RGNS & 5 Y= P

Irmt ok

2T



CHAMB/ 19 AT1%, A763). oloh ol AMAATA] A437|e] thet Bre
A5 7E ABARNA BT ARz B vhHE AgEr1de) g
399) 99k w2 4 ik olof e} ofel Zol Hue HAY 4 ek

—_—

7HE 1. AAATAZEE ¥ B2go] §oas APErEs7Ide e #44g

Zojtt.

ShH 22 Tof FAARQ] IS tjA= o 89 F A7 |Ho]Z(Resource Based Theory)
2 ZZo| BHHsE A9 F:940] FESHBarney, 2001; Barney, 1991; Wernerfelt, 1984).
o3t AHYL FA| BAAEA L (physical capital resources) (Williamson, 1975), 14
A A A(human capital resources)(Becker, 1964), 22 AREA M (organizational capital
resources)(Tomer, 1987)°22 +&E3t 4= QItiBarnery, 1991). George(2005)= 7199
A Apo] ZIdAHel vl SEARN FS ASEASIT 249 AHPA A
(financial resources)°] 355 0] 52 T HELTE 5= T = = ofEo] A7
3(Fry, Stoner & Hattwick, 2004), ZA=ZH ZAS st ITEFolal 7|&ZQl IF
(administrative and technical capacity)& 2% 4 UtHFernandez & Rainey, 2006;
Lee & Whitford, 2012). $HH Fahy & Smithee(1999)+ 3-3dZQ1 A Z L8t ozt
FZZQ1 ApYo]| FEoto] AYE EAJHRE FFA 4 Ktangible assets), T3 A Hintangible
assets), FH(capabilities) 22 F-E5lal, ot A9 F8 AFE A&7 (Sustainable
Competitive Advantage: SCA)E AAE = UEF sh= TS St A9 s 5
A 4= Jekar 4RI 2 AqtofA= olef 22 A At FFAQl A} 2214
o] gt =015 v o= X379 A At £33 Apgdo] A E7|4e] 234
o] FAHAR FFZ 1A Aol 7Hgstkal ol 22 M-S AT

M 2. AAFETAAY ARA o] SRISE APHFES/IYY AT AL
Aoltt.
7H 2-1. ABASESAIGY SO TR 255 APISET7|GS ke AR
Aoltt.
M 2-2. APASET/IYY) F34 Ado] 248 APAFET/AS Ao AL
Aoltt.

A4, HadA s aQlojt). #E s management capacity)< Z57130] 7]



ol 515 2/J5H7] flote] 1A, &4, 7]er A idetal SAIE & Sl sYHoE A
et A2 22 9] QR4 FoiR|= Ho| ofye}t AWK o R Zk1 9]
s3olgt & 4 tHIngram & Donahue, 2000). Andrews & Boyne(2010)°] 2JshH
E%2](capital management), AFH2(financial management), AZARA
H](Human Resource Management: HRM), ZX7|&%2](information technology(IT)
management), “L&|1! E4(leadership) 22 F4J=0] Slom, o]&2 249 HHE F
AA7]=d S8 9T +Pol= A A(management system)2t & = Utk &3HH
l #E &9 WS AT T Ge S0 HRS AL et AU AAH4
of FAAFLEN 2AJHE S 4= AUHIngraham et al., 2003). & AFolA=
AE7199] HayeRte] o] 23S £, AL g 224 o] gk =9
£ HERCE AE7|9] e Ate] Adae]go] AgrIde] 2A ol 34AQd
FF= v Aolgt 7Pgstal ofier 22 7Hde AARI

H rir
)
18 -
it
lo
R

M 3. ALY Andetel AU Gl 245 APPHFET/9 4
e 74 Aol

M T A FollA A, AR, XA, ARr|ewe 59 AduEdE
o] oid YAl gFF w3t A Ao 583 I t|AtHAndrews & Boyne, 2010;
Fernandez, 2005; Fernandez, Cho, & Perry, 2010; Park & Rainey, 2008; Trottier
et al., 2008; Andrews, Boyne, & Enticott, 2006; Gabris, Golembiewski, & Ihrke,
2001). gEiddo] FHold £2]9] Huwe| b= AHilo] &3t 2o BFeslal & Aol R
(goa)E AAIst] A o= A= 533 v (vision) B0 3L WIA7] dlzoltt
(Bryman, 1992; Shackleton, 1995). o|2} 22 254 It 22/do] et =9 & H}
gog 57| auwE|Ate] 2uy o] 2210 AU FF v Aol 7t

ot offet Ze 7HEe ARt

7Ha 4. A7 HABERE FYd gF0] 255 AP EeEETI9Y v
72 Aol

JRe FeF9=H(external management)> X2|9] o|S|HAREZHE P AX|E
Ay, EIPHo=HE AU S5ote] RS #igle| mE A Adtel= AT 2ol
Z29] eJFgAo] EAfok= 8 FAR=EH] FEH YEZ (behavioral network) =



AT A2-S = A2 D3 Meier & O'Toole, 2003, 2007). AL 71919] AL 71x]9}
A|Alo) FRkE mAH, EF 22| 2F9] F8 o iARE YEIE A5tk Aol IF
S "] olF 5o ZFo] WQF Sh= AU 7P 4 AtHBurt, 1992; Granovetter,
1974). o|¢} &2 g} 2] et =9lE v e E A7 o
A9 ejRehy o] Aol F78AQl 2 A Aol 7HFstal oot A
7HaE ARtk

o
Iz
rlok
o,
r_l

M 5. APASETIY HuBAe] 9584 Bejdge] F24E APISETIY
o Ao A ol

A, QFEAL YELT a]lolrt. AR71H] Ait= 9J2jet 2ol FR7|H R EHE9
&3t AY YERA(strong support networks)7t 2 Wl 71 4 JUtHWolf, 1993;
Rainey & Steinbauer, 1999). °o|2{gt A|¥ HIEYT+= 7|39] ulHo] &
5k7] fJsiAl 73] AR&/d(autonomy)= FoI o= glom, 7|#ef |
Sk = Ar¥(resources)E F=RE AUshE = AAAQ ATS FHFITHBrewer &

Selden, 2000). wjetA] 713#9] v]AdS 73sHA AAsk= oad A K stakeholder)2] A Y

Al 73t oF AU HEYAE A8 ¢ e A2 AR GEA= & 5= Qlek A5
Aol =St dFES IANE o Qe AFADAo] ofFasolil AAE &3l FHo=
AR GAG L] 2 A A} Zer FA4 A
A FeE Bk & FAIskaL FAsto] AR A Q] A4
B G842 WA 7IsAdo] tHVanden Eeckaut et al.; 1993; Borge et al., 2008). 1
Y31 APARGAGL] FA o] ofgdidl Fols IEA] 92 Aol HsiA FFFFL

sl SLSHAY FARE Y= AAT 7hsdat AR Rl =
Tok= Ao A /o] 7] wizel YT AR Hef FeZo|al X2
A TAE 5T 7Fs/dol ITHOlGE, 2009). £871(2011)9] AFolA= AGAAEA
7350l AFAAHA Y] mEde SV ALE YEh o]Eet A
S ASH0E sk Qltt. ojef 22 AMFARHAGS] ofF A nt 224 ol gt
Aol At JFE= FAL o Sl APAAGALY] a5 AT

o A V)
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7Ha 6. AGAAGEAPZC] FaER] BF AErES7I99 s S71E Aol

E3 PGS ANAARAL A Aot wHsHA Aol Utk AgRAEA)
AR gl AWB7I0) 2 AL 9% BAoRE YT ] BEl@Ed o
2013) AAXGA A Aol wet A4371de) 2T} eI & 5 9

7] aA|, H=g ditel 52 diFE GReA| =R E dARE B W Fert Bl
APGARGA ] A7 Aeie A H8e 2T & AEF 2oF= 2Rl0]
Aol A7gA ofzdo] Tom ARE7Idel HiRt A A Aol

A
Hog ool 4 glom, olsfat AYH AL AnHow AR/ 2N

0

7Ha 7. AAALGA S ARFHol F24F APrET7I99 s S Aol

M. 9234

2 e APEEETIdE deRE AmxHEA(DEA) WY 5 AldnAass
(Game Cross-efficiency) Z8& AREdt] AW Eg7|49 284S S40kal, AHAF
FE37199 B840 A= FFLIAE AFTEHoE Btk AL HHOE At ol
flste] SHHAFE AR IS SHT a&4o= A4k, A
WrE37199 aeidol rlAle M4E SHUsE AAsieinh mEtA AT E371Y

Els

o] 284 JFAde LA AT & A7 BY2 ot 2ot

Efficiency = f(R, C, N) A 1)



AA7|A Efficiency> SEHGTEA T AP IrE37199] AJuAREYo= S43
BEYE Auista, RS APAIFET7IHY BE/d0] IFE FIA
8R1E, o= A9 Hudr AT 820, 181
12 fumfgitt.

2 AFollA= 201297 2014W7HA] AR GA O] Al 2R sk= & 10770 A
AP AR H4Puid R&E(balanced panel data)gs =5t £4& AASH
o 2 dqoie AR ESTINe BE&4Y FFaRd0] tigh EA0A EXIAEY
(Tobit regression) ¥W'H¥ mjd EHIS|FE4(Panel Tobit regression) WS ARESIC}
AmzeEEaupio s 245 984 g2 1 olske] 3 7HAA HH AR Yol
B8R AR THEHAFE AREE 884 S8A= 1914 52 Hright-censoring)d
EEE 7HAA H7] "ot} ojet o] AmxgEAos 243 884 2 07 1
Ao]9] S 27 wiRo] SR ARSH(OLS)S AREsto] B4 AAJSHH JAAST Y
2] - HOlFA R|(inconsistent and biased estimates)E ZHA HE=Z o]&st EAIE ZEt
7] QA thFEEC] APAF=2 A3 HEF(censored regression model) Fi= EHIF]
AEH(Tobit regression)= AFESIATHRES, 2008).

2 Ao Ar2FEA(DEA) B FolA AYRAR-E(Game Cross-efficiency)
FE AREote] S A 719Y 284 A4E SEEsE Aot Add

A

HigoE 2RO, SIS BX, 4B, AR, THE A, AFeuT,
71FIE, VRS S SRS OIN MEEYE A A
2SI DO AEWS FolA B Sk 7HES, URE, IUS, SF1FH 2
% HEBUE, Ve FRHES Holol et TelT 2L EFRAPNA
& A1l Zgstsict
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2) S

2 Ao E APATET7I9 EE&4d 9= vAle SHEsR A 8
Fugezh FEHF 221, RAd HEHD 890 A5

A 22 A 8902 A A7 EERad A4 Aees RSkt & A7t
e A1) g AGARGAZRE B HEa2 APdTE71Y otelA g
APYARA 1]91 Hzgo] AAehe vleR S5ttt 18al AP Al FolA Salit

Al
li=:
T APIFET7I9Y AR Fotes s, A A FRE AP
=571 tﬂani el TR R Sl
o= HaEAp HE A 4”12 2 9%, Zoid 9, Rekd FeEgge
Agatolnt. il A Oﬂ%*% AFE719 BEH7E AR SO 2AHE, M
g, ARt AREEE E] s FYaEst XS EE 1004 THOR fhbst
o Sskltt. oz Huwe|At 2Hd qq
< =oi a7 5 geg o A=l 9l A
Abslo] 2Aslirt. Jela Huwejal oy geldge HuwdArt P47 RY &

l“il" ol
w fo
_V&
E>_”,
A,
|
il
HT
)
il
S
(@]
N
d
)
2,
ki
o of

Aloldl 12, 134 rom 008 FHsle] /hisE ZAskgth WA ZRAL 7|er
of FEele] HlalA ole} BAS A & U 7RsAe] 2w, o2 U8 ThE Flatolut 2A]

of AT HENHS 34T = 3e 7Fs/del 271 mieelt

upAEto e oA HED 8912 oY &d AARGANY, AYARAGA 2 Ag=
o= AT oY &% APAAEAGS AGAAGATe] A7 252 490l 12, 1
A g2 ol 022 Fofoto] 7Rz SASRltt. JB|al ARG
AR GA] LE2A A FolA ATAlLE Al 52 A=Al AHA] g
She AR S AGAREA| o Algdlitds s APAAEA ] FUEF AT Y
= Y 1908 AlEcitdes SAsH

é
1o
=2
o)
)
lo
>

3) SHIgis

E A= WA 201393 201492 7P (dummy variable)® d7&sto] Ax=avt
£ BAIsIH. 28 2FHE 5ol UM FIAPAAEA A& A7 d7 7]
ZAHAAEA] s APPLFEF7|HS Zol7t A §= ULE=E FJAXPAIF 7| A

bs 4gstel o5 SAsk

\I



RH4ES7 100 884 YRl B3t 27 HYDAESLS Kol 103 F
(B 1) #1480 X3}
g 40| ZAIH Hol
A9 % a4 Mg 5
Eolma FRSANAHER), A%, 27, THE, 7AYA),
] @715 uIAAE AP, 371 701E, 7|epReaula - @bzt
227 Fga
25
. NG+ AT+ UG+ BT F+EF
JYEREES ure +7-85A8+71et
24 BRI )
T a8 AYDAELY B9 ARELEH(DEACE 574
AP BEF | AEEIY ol BEFo] AN g
. Soat 1010l Bl 2
24 b | A1) SR Sot
29 | AEH |
A =gy . .
AYE71Y AR E o] TR
A9
A7 | AR 9F | AT AWt ARG AIagst AR
agy [FUIF|LHE ey aw w19 At Awiel A AR
32 s 5 i
b A | eway weldd | WHY 24=1, 1 20
L | o A% A S oY A1, T =0
5
¢l AYAYE | (AR / DarslAHL) x 100
g | AEEE Zu] 1olgt
o | A | TU AT e por ) zms
20139 7hs 20134 =1, 1 9J=0
RS 201449 7P 20144 =1, 1 91=0
JAAYTY JAAPAIA 2y APISEFZ1Y =1, T =0
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1. 7I=SAl

2 Aol AHEE HEY 71eE AR descriptive statistics)> Thaat Zth WA A
ArEg7|d 84 330 AFSE HeE ATEY, FHsR AREE A9 = 2012
HE 201497k4] F 321709 Af=o)A Hdt 101828, &7/Fs-dujaike 5717 Hat
0909 ¥o= YEth X3t AR ARSE S04 = 5717 B+ 59,6607, &
F2 577 Bt 4879 2 UERGTE theoE ALY E84 9389 A4S
oAl AMgE Big FollA LR E8492 TV Wt 57.8%2 YERSTE 7]EF H
S0 st 71&BAE ofle 1t Zt

H

FL ol

[\

frtio?i

_{

(# 2) 7|z

(29 % A9, g, 7, o, 5

Ha =2 H HZEHEX} ES ISy Z|CHZk

o Y & 321 | 101.5607 | 243.658 4 2108
784 &P ERpAE | 321 | 2.09e+08 | 5.00e+08 | 2.20e+07 | 4.90e+09
S T 254 4 321 | 59660.74 | 200742 12890 | 2058455
2 321 | 4.87e+07 | 1.20e+08 | 2704015 | 1.12e+09

&S ag4 321 | .5779997 | .2268995 | .226821 1

A2 BRE | 321 | 213.5474 | 158.1818 | 11.56756 | 890.7107

St R 321 | 5.80e+07 | 9.51e+07 | 5410000 | 8.63e+08

g4 Y 321 | 601038.3 | 1890144 0 1.91e+07
AT I9F 321 | 81.10883 | 8.938103 50 99.45454
3 [RIRNpY Aoy 9% 321 | 85.0776 | 10.54993 40 100
—%}\é —v% T —
a0l QRskg sk | 321 | 623053 | .4853781 0 1
B ofg &% WA | 321 | 11900312 | .3929381 0 1
AHAE = 321 | 29.90218 | 17.01634 6 90.2
ZFa 190%
A zojaton 321 | 3199.745 | 1765.937 953 7945
20139 784 | 321 | .3333333 | .4721405 0 1
BAMS | 20149 7BAS | 321 | 13333333 | .4721405 0 1

BB | 321 | 0747664 | 2634246 0 1




2 Ao ASEEA, FARFIA|, - gHA], A-FIA], FFFGAL AFHA],
SAFGAA|, AFEEAA L 59 F 87 FIAPAA DA 44 A dTe371AT 99719
Z1ZAYAA DA 48 APHLET7 P Zdoto] AJnAREdS
WARAGA| 2dy AP ET7FY BT 7|2 A PSR GA o APASFET7|GE
o} 37] g2 olF st BE&4 S ok Zlo] HEsitial E 4= IARE & A+
A B} 7| ZARAEA] ad Aol Eg7| Qi) Betste] 4R f35(2011
T} Zo| AP r37|dS Bl A2 ARG B3 YRS X}olE gt
oF7] Yoll )7 (Variable Returns to Scale: VRS) &S ARgolal, oL} A=
of EA3 WS 7HIA Y= v 23 (non-oriented mode)¥t WAFE 2 (radial
model)& ARSI

AT ES7|FY 8848 AYTAaE4(Game Cross-efficiency) g0 =2 =4
A= gt 2t WA 2012¢00l= 107719 A ES7IYG Sl 11719 A
L3719l &A%l AR Yeion, 55 ZHA|, FBE, Al HAIY aE
71 B2 AoE UeHth thxe 2 201340= 1170 A Eg7Ygo] a&4<l
o7 Uehton, 53] B, ZHA, HIAl, FHAIY BE4 AT R A= UEy
o} mpREto & 201490l 12719 A Eg7Ide] BE&2Ql Zo= Ueton, 9|
FAA], -, A, A EEA F4UE B2 Ao=Z YET

O

of
ox.

PO S b A

(B 3 KUy 37 Y Aduxtesd 58 24
NI =N a4 1NN = a=4 1PN =N = g4

(DMU) | 2012 | 2013 | 2014 | (ODMU) | 2012 | 2013 | 2014 | (DMU) | 2012 | 2013 | 2014
A& 1 1 1 748 10.27410.293 1 0.293 | 4] | 0.604 | 0.642 | 0.658
A 10.72310.694 | 0.745 | oFEI [0.23110.25310.282 | A3Al [0.758| 1 1
o [0.960 [0.900 | 0.913 | &HA] | 0.445|0.429 | 0.466 | €Al |0.485|0.532 | 0.557

Q1 10.902]0.848(0.983 | ¥FAl |0.547 | 0.571]0.597 | AAAl |0.655]0.755 | 0.878
F=  0.702|0.667 | 0.759 | ZFSAl |0.384 | 0.433|0.492 | FR*IE | 0.611|0.674 | 0.727
ol 1 0.682(0.591|0.734 | &3Al | 0.529]0.553|0.588 | =3EA] |0.425|0.447 | 0.479
24k 1 0.465 | 0.413 | 0.451 | EfEHA| 1 1 1 oAl | 0.377 | 0.380 | 0.386

1

~

9E20011)9) AL FARA 44 SlEE7199) 57} 670l BIfslo] B84 247
Eogron B 4 QlolA VEAAD 4% sliras|dT Salslo] AeAS RS9
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DN[-IS St 284 IS 284 NS Sl 284
(DMU) | 2012 | 2013 | 2014 | (DMU) | 2012 | 2013 | 2014 | (DMU) | 2012 | 2013 | 2014
$UA 10.767 10.635[0.723 | £2A] |0.505|0.534 | 0.575 | <A |0.449 | 0.484 | 0.484
AFAl 10.67210.557 [ 0.646 | AFHA] 0.75210.782(0.922 | YZAl | 0.610 |0.510 | 0.525
OJFHA] | 0.542 | 0.554 | 0.894 | ZHF |0.382(0.396 | 0.249 | 3FUAl | 0.505 | 0.457 | 0.437
QFFAl | 0.473 | 0.447 | 0.519 | F¥E |0.577 | 0.536 | 0.565 | Skt | 0.675 | 0.681 | 0.474
HAHA 10.889]0.771 [ 0.843 | BAT |0.427|0.422 | 0.423 | ¥+ |0.288 | 0.304 | 0.305
BgAl 1 1 1 X | 0.685|0.5830.580 | == [0.790|0.721| 1
FeA] [ 0.392|0.367 | 0.428 | BL7 | 0.372]0.360 [ 0.388 | ZFFA] | 0.478 | 0.447 | 0.535
BEHA 1 1 1 AAIE {0.299 | 0.304 | 0.261 | AFA |0.363 | 0.405 | 0.418
QRAA] 1 |0857] 1 AT | 0.83910.798 | 0.784 | Al | 0.491 | 0.501 | 0.495
IFA] [0.837 10.759 [ 0.965 | ¥A&a+ |0.357|0.388|0.413 | QF5Al [0.240| 1 | 0.256
IEAA] 1 0.497 | 0.479 | 0.486 | FAl | 0.864 | 0.826|0.790 | +H]A| 1 ]0.795| 0.976
FEA] 1 0.521 | 0.471 [ 0.503 | &A1 | 0.414|0.429 | 0.477 | AFA] |0.548 | 0.566 | 0.598
YUFA] | 0.430 | 0.448 | 0.490 | AHA]l | 0.349(0.379 | 0.422 | FAA [0.273|0.266 | 0.274
QAFA] 10.78510.765 | 0.822 | =&+ | 0.655|0.690 | 0.645 | A=Al | 0.577 [ 0.655 | 0.517
AlZA| 1 1 1 Fs | 0.704|0.691 | 0.679 | EHA] |0.477|0.501 | 0.524
TEA] [ 0.484 | 0.457 | 0.494 | 2737 | 0.457 | 0.429 | 0.445 | 7AA] 1 0.302 | 0.324 | 0.367
OJFA] [0.329]0.398 | 0.420 | I 1 1 1 O+ | 0.324(0.302 | 0.317
SPEAl | 0.492 1 0.433 | 0.459 | #QEAl | 0.639|0.569 | 0.636 | F9+ |0.612|0.602 | 0.611
8914 [0.750 ] 0.528 [ 0.713 | FFAl |0.396|0.381 | 0.422 | H3J=- |0.483 | 0.474 | 0.489
oAl | 0.843(0.794 | 0.879 | E#A] |0.352(0.381 [0.397 | X7 |0.340 | 0.374 | 0.356
O]FHA] [0.282]0.292 |0.313 | ©FFAl |0.295]0.302 | 0.330 | Al |0.500 | 0.416 | 0.479
Al | 0.265 | 0.265|0.291 | AAA] | 0.494 | 0.618 | 0.631 | UAFAl | 0.605 | 0.663 | 0.714
ZAEA | 0.284|0.286 | 0.306 | =AFA] | 0.964 | 0.916 | 0.946 | AAA |0.833|0.801 | 0.891
SHIAl 1 0.712(0.621 | 0.835 | AEA 1 1 1 FAFA] | 0.317 | 0.299 | 0.245
BFA 1 1 1 ZAA | 0.364 | 0.391|0.392 | T |0.379|0.419 | 0.425
FFAl | 0.566 |0.576 | 0.668 | 47 |0.457 | 0.517 | 0.570 | @+ |0.537 | 0.449 | 0.470
THA | 0.226 [ 0.254 | 0.287 | 9AFE | 0.396 | 0.431 | 0.445 | AR |0.420 | 0.362 | 0.382
oiFA] | 0.281]0.282(0.305| AFA| 1 1 1 AF | 0.485|0.523 | 0.609
AHFE | 0.348(0.363 | 0.270 | FAHA] | 0.639 | 0.572 | 0.656

AAWABEY HFE o-&sto] AP es7|dY 88482 58T A} dorES
A(Slack-Based Measure: SBM) 2&S o|-&slo] 84S =4St Z1= vust 23=

thew} 2}, 20124%E 20149710 % 1077 AAREZ7|Qe 7]
£27(SBM) BES olgslo] LS 24T AT 584 F47) 30%0] - Yend



100%ell ZHSHAl Yehd Bl&o] 12%2 7P =4 Uehdth 3 384 Haol of
ETE o]gslo] FEUE3(probability density function)s WeRH
w271 H2A YEL At ol AWekrEg7|dE eE BedS

(2016)9] Ao} Zo] AR HP(radial modelZ AMESH= AYuARES 20| &
4 AFE 7Sk Q= A 7Ilsk= Ae=E & 4 Ut

Hlgo] 16.2%2 7 ¥ Uehd W, AYRARedoR 243 A% 584 B4t
q =

Q1) AduxigEd 2N 7 IESYSBM) 2 SYZED H|W

15
1

1215

1059.1059

0872 0872

0592

.0218
0187
0156012501 156

031.7—0“ 1% ] }%45%7]%_04 ;%/\(‘)] 001'80&_9_9:‘% _EJ_\:]'—B-]_ HO]'Oq X}ﬂa{ﬂ
(DEA) 1 2= AQutaggos 243t AT/ AeAS EEHSsT 44 }
EH]Q:H:H—KTObH regress1or1)° ﬁc}_&?l% Hx

HA] EHl 37 E4(Tobit regression) 2.2 A% g 19] Aits 4 TP] H o 2
o AR 291 SO BERg BlE2 1% FoeFolA ArEs719e] a8/ #
()9] P3RS ML Ao YERFow, TS 10% S-0%2olA 7o) A(+)9] o
FS A= AoE Yeth HE HudERt FEsF 820 FolA ARS8
B0 FAmet S PR Bge gle 2= UERTh rRge R QTX]% HE

9 891 BN olghd BAE 5% FO5ENN AASES A0 BgA] 2O
A A A0 elston], Ful 190 AZAUAL 10% oz B8l 2

(9] G MXE & ek,
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207 fdEHl 3]7 EA(Panel Tobit regression)2 &2 43 1y 20] AL Al
B o gk 2R 891 FolA BERE HlE2 BF 13 Zo] 1% FolgollA A
WrEE7199 2&4d0) F()Y 2 vlA= Ao Yyt ShH Huaez; #ed
T 202 113 g oy R HHAR2 10% FolewolA A drEs71Y
9] 3840 AP FAFS PIA= A= YEth npreto g QR XY YEQA 391 F
oA ofFid GAE 5% BF 13 2ol foezolA AEET7I9Y &840 F(-)
9] T vA= Aoz YEow, FU1R1F AlEditdl2 5% FoaeolA ag/del
BAHY FFFS vA= AoE YEyiT

g &8l 3|9 4 (Panel Tobit regression) 2.2 £A45H g 29| 21 F40F B4

SiAsHH thaat 2ok 2AAYE 821 FolA ExRa H|Eo] AHTE37|YY &
&30 F()9 T PIA= AR Ut AREZXRFo| AAE Y Aol FAHHQ1 JF
2 A= Ao=E Yehd tro] AP AH(De Borger & Kerstens, 1996; De Borger et
al., 1994; Vanden Eeckaut et al., 1993; Kalb, 2010; Silkman & Young, 1982)%} £
Aokl = A & 5 ok T FFAMe] A Eg7|He] B0 A+ IFE
Hj2= AR Yehd 1y 13 g2 1Y 204+ FARte] Adato] H(H)9] FFS vl
At 10% FoeollA folufsir] k2 o2 YEptt o= FAL Adugte] 2
ZQl AR BN Q&= APAF(Fahy & Smithee, 1999)9} & Q-ejutete] APAFET
7199] 739 ArQAAAT 22 TR Aol EA5HA] 947 wiZolgtal & 4 Qltt.
o= Hupar B g 82l FolA o] AT ET7IFY B&40 A(HY IF
= A= AR YEY gr4o] Ao 344 dFE vl A= et v A
YA (Andrews & Boyne, 2010; Fernandez, 2005; Fernandez, Cho, & Perry, 2010;
Park & Rainey, 2008)2} 5-ototal Qlrt. ERt 25ebd fe|defo] AArEd71He] &
&40 A9 FFZ vA= ALE UEhd o8] HAZ AR tE 7|8 AFRET HES
g 8 7rsdel 2 FHZ TFY 4 FudERpE 284 2 FHaaeAkEn A
Wt Y =4 Yets= A2 ¢ Uk &
7o) 7HdI g AT EE7|4e] BE40 F()9 TS HAl= AR YEh ofgA
& SAYo] Ao 34 FF= HIA]

-
2011)2} B354 ke, o) o BAPge] A9 FYHR] B

b

5 SRRk EL RS
of AR Fystelks Fulo] Aol WA AAGES] A9 2FAUSHRo] oF 80%
o] MBI Q7] ThRe] APHLEFIIYS AFUNERHS AT FF5Ho] Holak
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WAL A=sd 9, 2013; AAQL 2014; FAR, 2012)8F Falstal U}

(B 4) NLM2E37|YH =
ESND 28 1 28 2
=k =y (Tobit) (Panel Tobit)
-0.001*** -0.000"**
2z u)8
= e (0.000) (0.000)
ZZ -0.023 -0.034
o In(JIAHFE,
2491 n(Set2) (0.027) (0.034)
0.005* 0.002
In( g4t
oA (0.002) (0.002)
-0.001 -0.000
A o
tee A (0.002) (0.001)
B -0.000 0.000*
- T Al
o= Rl (0.001) (0.001)
-0.002 0.005*
ngy velo
= “ 0.027) 0.014)
ol S -0.102** -0.034*
] (0.046) (0.017)
29 0.001 0.003
PARFE =
HE CER (0.002) (0.002)
o
s =] ol 0.000* 0.000**
A &oflitel (0.000) (0.000)
0.004 0.002
20134 7hES
349 7hae 0.031) (0.010)
=7 0.114% 0.073**
20149 7hES
EES s (0.042) 0.017)
0.084 0.113
A3
el (0.062) (0.100)
au 1.101%* 1.084*
(0.470) 0.601)
. 0224
sigma
'8 (0.010)
. 0.222%*
sigma_u
1ema. 0.017)
sigma_e 0.068***
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B 2 1 2% 2
a=4 (Tobit) (Panel Tobit)
(0.003)
o= 5 321 321
WAl 107

F1: ()9 72 P HASY 2222 Hse)E mIdt
220 * p<0.01, ** p<0.05, * p<0.1

V.2 &

2 e APEEETIHE WY eE A=mXEA(DEA) WY 5 AdnAaEs
(Game Cross-efficiency) 2@ o]t AWML EF7|AY G842 S5k, 234

Sttt o& fIote] & AollAE 201245 2014W7HA] AR GAo] A&E]o] Q=
107709] A ES7 |9 dde 2 #dufid A&(balanced panel data)E 755t E
HIS|AHEA(Tobit regression)¥t g EHIS|AHEA(Panel Tobit regression)l & 44
Aot} BAATR= oh3a) Tk

AR, AQuAEE BT 201295 201497H1] 5 G883 02 Yepd XA
FETV|GS ASEHA, FPA], SFHA, AIZAL FFA], A, T, ABAL, HFA]
5 OIE Rt QEAE 201283 201440l G802 YeRGA|Y 20130l H]
T Aoz yehgth 831 A= 201280 HELAQl Ao yERGA|T
201343 2014499= E824Q1 Ao Yehith FulAlE 201249, QFSAIE 201340,
83 G2 201490 E&H ACoE YeRgTh

A, APIEg7|99 &84 F3FaRdol st oid EBISHE4(Panel Tobit regression)
A3 2 291 FoA Bxa HE2 AAFES7199] 8840 ¥(-)9 dFS vX=
AOo=E Uepsitt, HudEzt s 291 FolA ot oFed HE|dge AT
57199 T840 A(HY FFS vAE Ao Yehdth I8 RA Y HET 821 F
ol oA TS 7T g AEg 7|49 &840 F(-)9] FIFE vXE AL
2 Yepgor, Ful1ld A&l G840 F(+H FFE vAlE= Aoz Yetyith

&

oje} T2 AN aeA JFae] w3t A BAE = vt 22 A




9] HuwRt B "Oﬂ/ﬂ o} oFeE & =
2]7] W2l ArTEARGEEAS] Bu4lat oRey IR AIE ot BAAHRE
o oA ok WEY weEHS st Havt Stk

B d7E TFRES qifoE AR XA (DEA)S ARSI 8848 S35k, T
Uo7t &840 vAle JFeUS BA9H AYAHHAE, 2000; ?JEXL A%, 2000; %
A&, 2000, Ao, 1995 4=, 1996, 1998; ; 1A, 2005; A&F-0|s
- gohs, 2010)7F WA oF2 ARolA, Eo] Aol tiet 884 938l
of tigt A7 ARTE AZolA AT ET718S o= 88433 S74staL o9

L oJgkQole A=A oz BAMSE Ao 1 997} 9kl & 2 9Qjt}. E3F AT

9] &4 Aol QoA AFPAToIA Al=ER k2 AlYPolEd HHgame-theoretic
approach) HHo =z Q]A}ﬂ"éE‘rH(DMU) 7H| AR Htget 297t Slot. SHAIRE &
AtolM= A7 B0 FFE T 111‘5& 2 AtollA wA mItelA] ok ¥

= Qs 3AAS] ﬂU(blas) 7} A% 7o) th E&5Aols & A Bl
2 APIFET7IHY 528400 vA= dF8Q] F IHHESE SHeE & T Hugt 7t

M3 PHEOR AL olRold AL YlhhEch
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