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1. A&

SEuEhs 19728 "Eotle S LAY ol % Zetile g Astel vt A
B} A PS5 A/ . B3], FHe wotdled] AadEe ddsta, =R &
SIFE SUHE 7 e TS £oMg Y] Fajt S8 S ohe sk, &
el v vied, el 5o e [HAE A-el AT AR =
1980 HFE "TARAT 1208 olghs HRE sl 1997497 o2l

o

Mo
o
e

A9 Y AESE Qo] AER iks A Potal JTHESASITEE - 3=t
FATY, 2001).2 ol =gt A=4Q1 E3HAIA A Fol| whet 1980 H 277 £
51 £ 3]3%o] 2001 10171, 20109 182702 S71513.0H, 2019¥S 7|&0 &2
B A 27]0f A2 A9 HHQ2487N)E 273 2557 A E RAFE] o] E3lofl& <l

9= RIS = UAHAE - =Y, 2018; £3HA]
SYREE, 2010, 2019; E3AIS R - Eelg A, 2001).

I UeHEE A, 2010; o)A, 2002; o], 2016; &<, 2010). £3] &71¢¥
(2004)9] AFE AlRtoE HFHQl £A47HQ A E x4 (data envelopment
analysis: DEA)Z %S &9l 3|89 8843 SHot= ASA7H A =7] A%
F=g|(HeT - WAL 2015; 015571, 2008; o]uloff - AAIE, 2015; oA - I
7 - AEY, 2006; o1A 3], 2014; o1 - AA@S, 2016, FIF - ASH, 2012, @
of-&--221, 2015), ©] 4 Abg 749) Sy B2 S 7gskA] oA, A}
79| ThQlof] FLofER] k= Ao Qlet. 1, oAt} 22 FH=et o] 8 A1, T
I} 22 AE S| 7 = A
Joll 718H& & 71E 233 A&l Jae S8 o= et B34S B9
|t A3} o Feol B (HIS &2 AlRholl tieh ATE 7hsoltt.
1)72001 & A of wh2 2o A48 TR &S, oA HAH B H F 744 7] 2o
B MR Brle] el BAS g6 Bad Hashe] Bakgrto Holsta QrHEstAS

YR - GFESTFATY, 2000).

2) vl AP ARE ST 5 Gl A 642 oAk A3 BH 201243 20179714 242} 1259
21, 1279191, 127919], 160919, 144919, 11991919] F0]:g Bofolalghe] Aa} wpo] B0z

2|45 AL AT 4= ITHESHA S TG - S=ESEEATY, 2012, 2013, 2014, 2015, 2017).

e 4
N 19

S~
N
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A7He] S0 E}-E* aa/d 7)Ao ]Ur S| RG-S AU & A Fohe
At THAAE WA R4 (malmquist productivity index) &
£ ol-&sto] A7t sl wE A4 R A& WSS 245 Ao A= ]It §
T 7HE HA(FEE, 2013), Al A|(Afsharian, Ahn, Lopes & Vilela, 2019), &
g(Amado, Santos & Serra, 2017), &7 (Torres-Ruiz & Ravindran, 2019), %
(\X/olszczak—Derlacz 2018) 5 IT3-3°ll 7|9telAY thekst A& E-& & gof o=
BN AlZhol| W2 ALY R B&Ad WS} AFE flste] &ids] A-8E Al Al
2 A7 FA Eoﬂﬂﬂq B ALY A AEE mofstar, AAd o] ¥

l:l
4%
ir)
I
T

S,

2 Ftske Aol IHPWMAO%%B%EFM@Ewioé%ﬁﬂ
3, £ 8.4 S ghEstel 7V Al TR0l WS AXSHH, 71E0] e
4] AS Holuh ol 4 A2 A=A Qe BoBlee] YA AR
42 B9 A7) T AP HSHE ST B U 5] st
UFIAE AAIASE 7140 WS, S5 1840 Wsh FRa el Hake B
of Aar3e] ARV FATIA Bk, o] 2 SIat A7) THL Tkt 2ok, TEIA

I, Asia+

1. E3e] o

B 57 2| 7]ute] Bslr|uhA A oA R 94 wo g a3t 91X 9]
OHANE Fojg Hojt Fopr ] of PP EF - AR - HaA - A4, 2015)
2o 572 Baldl3]o] Fato|n, A ojo] BotgArt Balgkao] TAHoR &
ﬂiﬂW%ﬂW%ﬂ“ﬂE%ﬂ@ﬂqwﬂ°%%@4Hﬂ*eﬂ%§4%@ﬂ
A w9 Bet 1, ofufgh 910 JTHATFE, 2007; A3 9], 2015). E3, £57)
WhAE 2 ahET uje T TAT EaUe WAl 2ARA A Eo] oy gl
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lo
U
fols
o
2
rlo
ne,
2,
=
N
i
w

ot ol A A4 4x0] F]lof o] DA 71sSt &
o] AES Aok AR HIEE & . AmEZEA(data envelopment
analysis: DEA)2 Koopmans(1951)7F Z 23t &84S S74517] Hoto] AFZAE
H(linear programming)& 283t Farrell(1957)9] 915 A|Z0 &2 HrA ]t} o]
% Charnes, Cooper and Rhodes(1978)= thHa- 53 th34tE2] g0 485t
4= A== 7idote] DEAR @] tet thefet AS A7 = 7] AlZ&5ItH Cooper,
Seiford & Zhu, 2011). DEAR A= G849 71 A7tiA<l SA 713 9
AFEA S| (decision making unit: DMU)Z H 331, SARE &5-S 5= DMUE
ZRE 7P G820 BEA|E EE30] 7|£7|&(reference technology)& £743t
Th9 o] B2 7|&7]&d Hiioll Y1A|5k= H|a&4 0 DMUS| A E AZAEHEL
EAHAR 8842 SHck= ArTAHE - B, 24 HEC|HY

Charnes, et al.(1978)°]l 9Jafi 7idHd 2P DMU7} o) e FUET A&
o] HIF A F7e} AT} o]FolX| = L SEEH(constant returns to scale:
CRS)Z 7Hdst9.2.H, o]& Banker, Charnes and Cooper(1984)7} 7+E.=&tof of
7S S50 2, 7P (variable returns to scale: VRS)&-&/d0] tigt &
Aol 7Fsal % tt® ESE DEAR -2 A=A & output-oriented) T FY A &K (input-
oriented) 2 & R 4 Ql=H], AREA S FUS AT AHoA 4hES TSt

5t &S iAdshe 2e B 0% oL, RYAT L2 AES P HloIM =

Ae Haw 5o HEL NISH: A FHow Wt
;%}\é% “E‘/Eﬂ:f]'ﬂ ‘?4?:5]] -‘?‘?Q% x; G=1,2, ,m=s l?-—cg‘é].o% AFE
5, (=120 1 5) & AT B ) A DMU; (= 1,2, i) B #EIA B3]

l DMU, 9| E&73°] FUAY DEAL G2 4] (D)3 &

4) 7|E7e2 ARt o2 AgatatgolA 7P v St deiehe JuE AUl 9lem, A (pro—
duction frontier), 47573 Al (production possibility frontier), Z A7 (the best practice
frontier), &7 A (efficient frontier), JAFZ & E] o] (production frontier), FHA7}7]& (best prac-
tice technology), 71&& g (technology set), =78 (reference set), Bl T (benchmarking set)©]
2 e = SFeHZAARE, 2015; 2242, 2017).

5) DEAR -2 2477 &4 (free disposability)& THEsH= FE5to] A4t 71aeh Ao =2 714

6) d¥tz o= 7t ngS AAT A4AES] A 2A4E o CRSE 7HsHs 88414 g2 CCRLE,
VRSE 7Hgsh= 8454 23S BCCRYPolatal gy eict.
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m S
Min 0—€Y s; —€Y s,
i=1 r=1

n
st 20 =Y xph=s; (Shi=1,2,..m)
=1
R 7
Zyj,/lj*yk,:s: (e =1,2,..,s)
i=1

Tr_ 4 =1
Apsissy =0 Vi (1)

o714 s, & i A £UYLAE TAA A T HIEY, s = 1A A2 849 5
tisfiof & AaAtE R 27 FAT AFE 9] o] f(slacks)= QlnlstH, 6= DMU,7}
FUrES EoloF st Bl (aE4 A9), 4= DMUREE Fol¥ 7153], e H]-of
279t A d<=(non-Archimedean constant)ZA], 0¥ 0= ZA|7F o H o] A=
Hop 22 5 ugtth? §9], £ L 4, =19 3%, VRZMES Ustlle &34
(convexity) Al2kx7o|H, o]& A|ASHA CRSE 7MY 43} -5Usit}. CRSE 7H
St 884984 71488 (technical efficiency: TE), VRSE 7HYst a 84484+
£71e8 84 (pure technical efficiency: PTE)C.2 HHHT} FH a8 (scale
efficiency: SE) 7H4 AAFA QI fF L2 o] 530 2 G840 37 A=A

S S 2R 2o a8 HAR e Blold J =8 54

(i

t7]o] CRSE 7Hgste] &A%k TESF VRSE 7Hgst] #4€ PTEY] A4 Hl&
(TE/PTE=SE)& 7 ol€tt. FAAF B-E&/JX4(TE, PTE, SE)= &413] &&3olH

19] = 7Y, B a&X A4S 00 7PHHA = @2 YERrdT
E3H DEARE S F10f tfdt =8 returns to scale)& £4T 4= =4, o]l= &

© At e 40 RAFE L2 HIER I/ 1 Aito] S7tehe Blee vttt

L Aol B o ZEskd & Jlof Aatdol Fthe 498, +2AId (decreasing

7 & Aol A AAGE DEAR Y-S CCR-55723& Y22 (primal mode) 02 o= 2 % (dual
model) 2H, 1THA-FE-&4E4(0), 284 - G224 (s],57) 0] Betmdo]n], dutxor Egtny
O] AHS-E| I QItH(I A, 2017). RG] iAol thet A A2 AT - Heg - o]
(2008)9] A A& H=.
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Ao

return to scale}& 7t 255 Q5] T FUE F A S7HE0] Hashe 7
S5 Uttt & ¥ (constant return to scale)> FYEC| F7HE o AFE &
Y5HA S71she A-golnh. AT A, E7FE 719do] A2 7| JE Tk A ihHo
AU H-GH A B fEfsith= 94“]% THAH, IR0 B I ARG E A
A 7t JataEol ol IR 1, TE A1 Hol 3= HA A o Hold = QUSS
AJAFRITE.

A5 SRS S0k S oA dEtt 884835t BIAISHE
(non-increasing return to scale: NIRS)E ot §-849344(6)9] 27|E v st
H RIS 4= ). A9 HHE ofnfoh= $EEH2 SEVF 19] #ho = ettt 882
Holw, SEC1 o|®HA] CRSE 7H3 B&4d 5842t NIRSE 7}7‘4 Elgek= e Esiard Fadel
?i(em = Onirs) AT, SEC1 oA CRSE 7143t B8/d 347} NIRSE 7Hd 2t

SRR 0 H (0 s > Oyips) TEATS QH]SC

il
N
=
o,
ol
_,_,

il

Constant Returns to Scale

Variable Returns to Scale

——— —— — Non-Increasing Return to Scale

CRS

== VRS
NIRS

Z1: 20|52 Ao £UYE TEE CRSIIH E84S 9|0[510, AsALAAR AHAFSITE
Z2: 20]5|2 A o] EUWE PTEE VRSIHE E842 O|0|510], AsA/AAR AAFSICE
23 20052 Ao SUYE SEE F2ER4S 2|0[510Y, TE/PTESE H|AH5iCE
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ojufA] gk= NIRS7HE 9] 7|&71&2 71 A= RS 2
HEA| 9t CRY7 |7 &Te] AH &R ¥3E 4= Stk 7P 88
BEA g2 1019, v aEA A4S A7 JA AAagit
%01@%/194 TEE S5l B9, AR (0]-8A14= 291g)0] 1785 HA Aol
71899 AAY BIE, & AvdS/AAS S5t FALF TEE A
. o1& &85t B 8]TA] TE+= 0.5019, 2F 50%<1 1999] 2FH|= 2
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| EolsEe 584 573
s Q]ofl A o 3l 5] T LTt NE S 71 w2 =
U, 3o s S SHdoto] Au A S ae4dol o
F0] 221 QIt}h® Marco-Serrano(2006)2] Ao+ AH Q1 X H-53-A (regional
theater)9] Y TES S5t AA A& W2 5&/4S TAstGirt ol= &
oJLt ﬂgx]gﬂg] -7::7]%054 of| A BIA| A 2]l &Foll 71A5EAY o]0 A4 9] x5}
AN 4= Qletkar A5 Last(2010)= =Y 9] —T'—?D'—:LXP(public theater)S A+
% 2030 &k 3

= FASPHA L, o] 23t 5’5 Xﬂx‘oﬂ “X‘Oﬂ 7‘123}741 HEZagds Hd ¢

8) BAFE| TS ZHT ATEL G B 552 PHES Hgotgor), o] B /|E716L N
AUA TS S Aok ol BE THoHA e
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Ao 2 AT, ol FURAY ST AR|7 AY gle= 4T Aol
Fernandez-Blanco, Rodriguez-Alvarez and Wisniewska(2019)9] g4
EUCEO HIZAM} | GF4S & 842 S5t o, Mutd o ot

o B2 ML A0R BASIGL B FRRAT, BAYIEI £ 245 B
Qell&o) B P chopol FHA GRS F Ao Bstgon, 2
Foo] Be4E B g4l Aashe Ao EAslg AYATE FEAoR
UYL P19 B ofelS 2 AL, ol FUAEA | 22l gAY

=4 A= 87 l°J(2004)«1 o =
20 AT -8R - AEE(2015)2 FFEStelE st FAAY] 23S o
Ao A 5&4S BAote] & HlaEd 299 UE FAd
& AZ7He] BAjet 2 AL FFRE A6l o, o]A5](2014)9] AtolA=
HO| Fo| 3]} Aof| o] A Ba/dS ¥l ot o v R-ou| gt Apol= T
SHA] ZSHiT B3t =] AFollA = 2 2950 mE 884 ZolE A5,
oA - 1574 - AEJ(2000), F3I9 - AGE(2012)9] Aol A= ABAA A
7F A7 &Poke WAl HEFAEY B A0 R YEal, ofH 1A
(2015), ol - AFA - 514(2019)9] AolA= T2, AL, 97t 59
AEtPo] Bt =2 B8-S Hols ZAoE At E3t ddE - 825
(2015)9] AFollA= A A G AP & *El Aol & WA sHA] &5

o8] aEAEAS oA FAET J & HIEA Aok A2 95
3 Ao, APATAEE ol et FAdEFHY AEeS S5 ojele<
Z]X%I'_ %E}(Marco-Serrano 2006; Throsby, 1994).
o8 24 vl dsolAls o8] AAMNTEAS A ZaA 8 24et
%9}01]%4 F7HA] S, AR 71 Ad, QIR A, Eelelle ] ARist
£ 53 =7 Y 3t 9 BAIRMSE 5 - vhFotAl Al A sk QtHESH S
H-A=2o 30AgE], 2008). FAAEAEL] AR 1k o] B A} H] vHEAS S

ﬁ

o o

9) Baumol and Bowen(1966)2] A oA FAd& AH|AGE-2 AREAA Q] 712 & F&skA] o HA
Y& FAFot] ofe-e-m, M 7L ZIgl whet Wt g A u|-8at Ej A=) 7he] Zpo| 7t At o]
2 N7 ol A Aobdr] FE H-§AH o] EA-& A A5t
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YH], FARA, TATE FUEE oA, ARSY, 39 52 S ET vd
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FaFAEEE Hokor, o] (& Dol AEsIAH. @

<E 1) F2 SUMH|ABH L4SHF| HpYE

A2}

2lel4d | 2oH|P | ZoAZIMI| Zoipd | 0|24 (ArI4UP [ Ze4Y
Castiglione, Infante and Zieba(2018)
Fernandez-Blanco, et al.(2019)
Gapinski(1980)
Last and Wetzel(2010)

Last and Wetzel(2011)
Marco-Serrano(2006)
Taalas(1997)
Zieba(2011)

Zieba and Newman(2013)
21201 - WAr2(2015)
o|0jof - ZAZ(2015)

Ol 4% - 14y - Z2F(2006)
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FAE AoR E 4ty THAE A A4 (malmquist productivity index:

MPD)= A4 WSS =74517] 9J5to] Caves, Christensen and Diewert(1982)°]]

Hof A =9 DMU 7He] = thv] Ak=2] A
Hoj| 44 FJdhr] A=< Hl&o] S7Fst
PeA T2 @iﬁ}ﬁ%x], 5 A1 7o A4t do] duht #gksi=A] A5k AolH,
A(total factor productivity)Z} Z-2 QJu]E 7}t o] & tAlH

o8] £+ 1429] BEAHS0] vl &R HAY 4 9Lo0, o] The ) Zo] ek 2

f
Al

of
2
(o]
of
Fo
b
O::
r$
O_LJ

E[t(xt-%— l’yt+ 1)

MPIL =
B 2)

A (2)0X MPI= t719] B4 3H1) MPIE 2JulolH, o]= 1719 7|27 |&(ENS

NEos ]9 FUs e TUE ALY 1+ 1710l R A2 /0
584458 Tolol ¥ 8-S B JoIt W MPL > 1017 F 7100 A4

o W Ao, zw<MP11< 1)) %9 JAr4o] A5 ek 4T 5 9,
MPI =191 790l APIS] WPt et 9k SO B 4 Slek £ 1+ 17]

T

9] 7|&714L 71Z 08 AAtE MPI= the Ao & 18 4= Q).

¢+ 1<xt+ l’ytJrl)

E[t+ l(xt,]/t) (3)

MPIT =

o|ZA Caves et al.(1982)2] 22 7|=AIA (¢ or ¢ + 1)l whzh 43 9] 2783k
o] I} 4 oug olE RS} Y5te] Fare, Grosskopf, Norris and
Zhang(1994)9] AAollAl= 5 A7 <] MPIo] tiet 7|38 S 28l on, Ao
Ve oF23t 2t
11) B~ E A5 Shephard(1970)0] A4HE4aF A2l 54-8 719kl AT, Farrell(1957)] S

=

=
F DEAE 7]4tet MPIE BT £ glon, B Ao & ]'TE_‘ ?.Pq ofe]l gk ZpA| Rt -8
Lee, Leem, Lee and Lee(2011) Thanassou 1s(2001), 734k
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1
P (xt y;} xt+1 y;+1) B E[( t+ 1’ t+1) E[H— l(xt+ l,yH—l) 2
I ’ ’ ’ -

X
E,(x Y h E,Hl(x[,yt)

4)

Al (4)9] THAAE BAVIA G MPI= A4 F 717t Adolgh 4719 &3
( z‘( 1 t+1) EI(.Z' .y ) E}f+1 1 r+1> E[t+1<x ’y )_:g__ o]_Q_ ]_01 }‘ﬂ}‘]‘/ﬁﬁﬂ‘
£ Aolstal it} o] 4S ¥ sto] a-84J9] MKefficiency change: EC)2} 7]&2]
H3Ktechnical change: TO)Z &% 4= Itk

BNt Elzy) Elz Tyt
MP[I(I'},V'}»IHIJ/H): ! Elf(xf,yf) x E[tfrl(xz‘7y1‘) x E[tjrl(xtJrl’ytJrl)
EC c (5)
Fare, et al.(1994)°] @2 2 (59 ECE A &=

£a849 WsKpure
efficiency change: PEC)Q} 2G84 2

g 9] Hl(scale efficiency change: SEC)&
‘4@ o At PEC= ECeF AFSHAl, VRSE 7Hd%t 1719 a&

A3}t +17]19] 84
& olgste] =T % 9lom, oI5 4] (02 Hehfgirh™
. Evt;tl( t+1’yt+1>
Ezfrc( t’y[) (6)

o}7]1 A ofef A&} vrs= VRSE 7HE QJulgict. wekA £, (o, y')

= VRSE 7H4
sfo] 17]9) 7127142 719 T84 A4S BRI, £y ) VRS
£ 71510 1 41719 7187162 ¢ +17]9) 584 U452 W73t Rolch. w3k SEC
£ AN 2 Qs AL tha Tt o] ekl 2 itk

12) TAE2015)92 MPIIA E&3 7|40k A17]9} +14]7]18 &
G 717ko] Bashy] el sj4le] Folvt BagS A\ 2ishelct.

13) MPL, TC % ECE CRSE 7Pgste] £4skelet. Eat olste] Alo) 4 B
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l+l l+l l‘+1 l+1 l‘+1 t+l t+1 1‘+1 t+l
Efﬁ(x ') Eis(x Y )/EL’;‘“(x )
PEC SEC

1
Efys( o) E (147 |2
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X
E”“( ) E;ﬁl(xzﬂ,ytﬂ)
7C (7)

Al (7)°lA SECx: t7] 71& CRS ELAAL(E, (',4')2} VRS EL8AHS

(E (z'¢"), t+17] 7|2 CRS E&AAL(E (' 1y 1))S}F VRS BE&AES
(B, MLy 1)) g R BAT 4 Qlek 01714 oFf A} ors= VRSE orst
CRS9] 7Hd= ofulett. =, MPl=

+=TC, PEC, SECZ &3[5t 4= Q1o o]& 13O
2 B (19 219 Zrt

[2% 2] YALE QMY 2|2| Eolf

[

7= W
(Technological Change)

A E G A0 EFEEA] s
(Malmquist Productivity Index)

(Pure Efficiency Change)
aEA 0 W

(Efficiency Change)

FREEA] W
(Scale Efficiency Change)

2 QhR| A E MARMBISEZ|4 (Malmquist productivity change index) 2% EHE|7| = 510, E2 Q1 Solow(1974)2]
Akt 22 9|0l & 712ICt

b 7|&0| WHO|Lt 7|&0| HAIS 0|0|5t0, ZA0|S E1H(frontier shift effect)Lt ZH 0| S o2 B FICE

O MAMBSIO| A 7| AO0| QB ENHQl &Y S8 E5t E842 0|0|510Y, T2t 7| Z 1 catch-up effect), 7|
=2 849| Hst(technical efficiency change)2tl EH5t7| = STt

9 JRLBEHES 451510 FRESY HEHES A2
technical efficiency change)2&= E 3G}

,Ex7lea84de Hat(pure
® 1R W5 (Scale Change)2& B3 FICE

2. BYRR B B - HEQEY 7| REAT

B ATLE ool FES|HAI A S, 9] 2012 A=RH 20184 AL&7HA] 770
L9 23S Ao E A5Gl & 1,541719] HlolH & =4 717t 8
H0] gHo] IAY, Bl dd 59 o|f=2 ASo] WA BEAE A QJ5tA 1,337

14) #42

statal59] Lee, Leem, Lee and Lee(2011)9] malmq FH o1& A-gste] A3E T&51% 0
Aof| thgt ZHARE A2 , Rao, O'Donnell and Battese(2005) 2%,

AL Lee et al(2011)} Coelli
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AYATE vieho & BolojleAlEo] B9} *%%@— Aston, HA FH
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o, A4 AR A B N AL EFSA 3 Gapinski(1980)7H SA%
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(2019)°114 A A5t Afl&THA| <} FALSHA Hl"éﬁl %’\*O] U, Ty e
Ao M= A&7RsAS Fa3F FA= 22| ZaL Qo™ Baldin, Bille, Ellero and
Favaretto(2018)2] 7oA #[&5l% o]v] Aol A= S8l digt 3541
o] £20]E7 97, TAd7|To] Z71o] AU o) RAL MR EA 7} E Sgloug B
o8] A&715/d(sustainability) 9] SHIA J45S AHEE2 = TSI
SR o, BYU2 A, A2, e, AdE=olle ol 8RR B L5l

=T, o)
£ AA3lo] oo] it Axd 715%5741 2. (¥ 2)0] Eﬂﬁmu}.
EHSEA Y5 Pt 23.704F 02 YEREon, 2014d90E 71 A2 =

ARAA 22.219% 2.2 2018 0ll= 7MY W2 26.2828 0. & YEFHTH 2014 A HE
P47 AR S7ols A= UEtt Y= B 20.2982 HolH, 2@ H]

20170 7P W2 18.990 ¥ 0 = Ut o, 20139 7FE 2 22.3279 4]
CGH7 FAE A0 E UEith FA4= HA| Bt 2,2974 0% A%E 20129
7P L 2 4794 0 & UERton 2018¢0] 7P AL 2, 13240] itk ARE SR
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=

15) o714 A= ool g A% FASA L 2

16) v 2] 7] o] tist A&7 A1 B FH =20]= Weerawardena, McDonald and Mort(2010)2] A+
€ 3=x

17) APAfoAs 4A2ER FA3E, TAYF 52 A= st=tl Marco—Serrano(2006),
Taalas(1997), Throsby(1994)2] AtolA FAZ4+= HF52 Q] A9 Z3HEHS Al5str] |1t
T AEELS A A5t om, o]} tlEo] E3l7|9tA|A
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20312 229 U MAM HOLEAM: UFAE MAMMX|SE FHO=2 145
<H 2> 203|2te| £, k2 02| EHAMfo| AT 7|2 EA Y
Ha
) 2012 2013 2014 2015 2016 2017 2018 A
(B=H2z})
2| 22.577 | 23.040 | 22.219 | 22.561 | 23.451 | 25799 | 26.282 | 23.704
(CH2l: &) | (43.892) | (39.440) | (40.009) | (43.682) | (44.689) | (51.460) | (45.468) | (44.089)
Cop 298l | 20413 | 22327 | 19.365 | 19.500 | 20.558 | 18.990 | 20.933 | 20.298
T (@9l 49| (40.237) | 47.824) | (39.535) | (41.314) | (51.696) | (29.874) | (31.337) | (40.768)
2t 2479 2380 2361 2154 2179 2392 2132 2297
(Sl A) | (3252) | (3201) | (3185) | (1215) | (1226) | (3208) | (1231) | (2549)
0|82k | 11.899 | 11.540 | 11.373 | 10.978 | 10.814 | 12.561 | 13.637 | 11.829
- (SH2l: or)| (12.387) | (12.028) | (15.281) | (10.636) | (11.198) | (19.382) | (27.498) | (16.441)
“= eaas | 2162 2.931 2.418 2.196 2.344 2.517 2.742 2.473
(G2l AR)| (3.743) | (5.057) | (5.089) | (4.283) | (5.689) | (6.742) | (5.475) | (5.217)
N 104 104 104 104 104 104 104 728
FIMESHTZALE.
A ol §A= Tt 11.8207Pg 2.2 201899l 7 &2 13.6371H 22 et
o, 2016E°) 7H W2 10.814WH o= ASH AT FFA59] H 2.4739 o]
o, A% 201349] 7P 22,9310 2 YeRGEY, 20124 0f 7 W2 2.0629
O 2 Yeigth £ ¢ A Y= Azl whet A3} S7FeHAIRE fHA S A
aH= A0 2 Uehgon, 2-ou] A7) 2 A9l 52 LERfAE algirt
o] A= 2016874 A3t 201783 2018W 0= A5t 552 HAY O
o, SYAE9] Aol 20159 7|02 M} 5ot A o2 YETh
V. 97483
1. 2d|3]#o] DEA E&AEA 47}
A, 2l g]H] A7 88/48E TS| Yoto] 20129 FH 2018E7HA] A&

¥ 1047)9) B 3)3S EQUAF DEARF o2 BAslgon A= (F 3o 1}
B ATt

FANF 718 E4(TE), &771€R2&(PTE), +EE&/(SE) A7 19 gk
7 $Hs] 284 AS UEl= ﬁOIE% 09 7heE Bl a&3 3 Y& 97
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T 0.503 0.416 0.249 0.484 0.449 0.240 0.445 0.398
(0.270) (0.232) (0.228) (0.242) (0.245) 0.212) (0.271) | (0.263)
0.662 0.592 0.571 0.640 0.610 0.529 0.583 0.598
FTE (0.261) (0.253) (0.240) (0.241) (0.247) (0.247) (0.264) | (0.253)
0.747 0.716 0.450 0.750 0.729 0.464 0.744 0.657
°F (0.234) (0.255) (0.303) (0.220) (0.234) (0.268) (0.247) | (0.282)
N 104 104 104 104 104 104 104 728

F:TE, PTE, SEE 1 Zoi|3| 2o H4+E Ao 310|0, B g4 2o 2AI= A LHA9] Zujet 25| SYUsHA| &S
C

49tk

. WA TEQ] B2 0.398, 2 PTEY] B2 0.598%, SEQ] B2 0.657% LrE}
. O]+ CRSZ 71431 B4 39.8%, VRSS 7FY351H Hat 59.8%2] 5072 &
UFS ARAFIHA @A $229] AY4to] o] Roj A H 7Y &A% 292 2T
At TESFPTEZF 7F W9k A171+= 20174, 71 &9k Al7]&= 2016W 02 Yot
A YebetTh SE= 2014000 7 HIE& A 0 2, 20150 7Y B84 0= Uit
ole} tjEo] E|3]39] EEEHE FRlote] 117} XA o] 22 Z5t IS
A, T2 FEEHS AU FZAARIA] EAGHG o, o]& (& 4) & A2t
RS BAR A1, 728709 | 3] F 49709] Zo 3]l EEH o 4

N
£

<E 4) 2|2 R4t ZHEY

10 7 4 8 7 4 10 49
L
(9.62%) | (6.73%) | (3.85%) | (7.69%) | (6.73%) | (3.85%) | (9.62%) | (6.73%)
Atz 16 26 0 10 9 2 12 76
= o
o (15.38%) | (25.00%) | (0.00%) | (9.62%) | (8.65%) | (1.92%) | (11.54%) | (10.44%)
Asi= 78 71 100 86 88 98 82 603
e (75.00%) | (68.27%) | (96.15%) | (82.69%) | (84.62%) | (94.23%) | (78.85%) | (82.83%)
N 104 104 104 104 104 104 104 728

B0l 0.2 Uetita, 76717k 2BRI7H0.2, 603717 B0 2 Lhefste. 2012
HEE 2018U7HA] 2+ 78, 71, 100, 86, 88, 98, 827171 +=&A4|15 AE 2 24 =
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A7) 2+ A 9] #iste} o & Aot B84 BISHE AT E Y] flste] MPIE &3

slqith. MPI= & A1A 719 *@*J*é LS UEhi=d], vtk MP1>101‘14_ A ¢}
t + 1401 9] AAgo] FFEIITh= A 2mfstal, MPI=10]% & A|3] Afo] 2] A4t
tﬁi}ﬂ ASlthH= A oulsh, MPI<1ol‘ﬁ A 19} £+ 1A10] 9] A4 o] LrolxiTt
+ A Yu|git}, o= HHAE FAMIA=(MPD) Q] &2 el 7]« HM3KTC), &
%*éfﬂ HIHEC), 58849 WSHPEQ), &84 2] WiSHSEC)d 25 5UsHA
A2=, MPIE4 9 BC, TC £812xh= (17 3]9] Uebdtt.
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=) N .
B w0.500 gzt ¥o.478 »
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T1(2012~13) T2(2013~14) T3(2014~15) T4(2015~16) T5(2016~17) T6(2017~18)

Z1: 722 9I5H0 7| 7HER 2 T17|5E T67|2 BHSHUS.

F2: MPle SFAE MALR|4, ECE B899 tﬂzf TCE 7|&¥3HE 9|0|8tH, MPI=ECXTCO| 3418 71ZIC}

F307|128A9] MPI, EC, TCQ| 7|38 2 224 0.989, 0.973, 1.0180]Ct.

F4:MPIEC, TCE 7HE 202l 2o Y45 7|5HE T o 30K, Bada 2| A= AlLHA o 2ot 25| S5
or2 A oIct.

(19 3]ofl&= ZF A7 HAHAE AJAR] A5(MP)), 71€HSHTC), -84 WSKEC)
7} Yerg Qick 71788 MPIEA ZAx T1(2012~2013)7190 1.075, T2(2013~
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2014)71°1+=0.917, T3(2014~2015)71°l= 1.004, T4(2015~2016)7]°l1= 0.952,
T5(2016~2017)71°1%= 0.991, T6(2017~2018)71°1= 1.0072 YeRgtTE o= T1
T3, T6719] AL 242 7.5%, 0.4%, 0.7% A, T2, T4, T571914= 242 8.3%,
4.8%, 0.9% A3 AL © Ul gith. o] A9 Aol Y st WHESH= A 7ke] U
EFtt}. MPI 758 e Bt Ak A2 A4 08 Ul on, 0.989= A 7|7t A4
oF 1.1% AYJAHI 9] Bh% goIst 4= Qle}. 717HE TC 23k, T1713%E T6717HA] Z42¢
1.295, 1.833, 0.421, 1.052, 2.073, 0.509% Webto™, T1, T2, T4, T571°1A 7]
&40 A} T3, T67]9)= E|B3H A o 2 Uepygth 317|718 CEZAT}, T17]5E
T6717FA] 242} 0.830, 0.500, 2.382, 0.905, 0.478, 1.977% WERHL, o= T3, T6
719] A4S A T1, T2, T4, T57|01A = A AL ou]gich

MPI9] g3} AoH= ECY] 43} THAE Ulo = OH**C’**“H:ﬂ AA7E S
T171E AQJ5ta, MPIS} EC7} 2 vlsko &2 27} - 7hAashy, QA vsko & e}

= 20 = ZRIg = gtk A o2 FQAPAA aH P2 TCET H=2o| 1,
AAHQ] ot Fr o] HA3HE 3l 7AE 4= = ECE 2HE = AUS2 97
Sttt ECi= PEC?} SECE #3E 4~ 1B = o] & [T19 4]0 UErA Ut

l

[2% 4] EC, PEC, SEC M A}

(=)
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O
o - Efficiency Change 2382
— &— - Pure Efficiency Change /\
----9---- Scale Efficiency Change / \
2.0§0
8 / 9
2 il / \ p1.977
/ \\\ / 787
/ 2\ /;
/{ 5) /
8 ; "\
3 !/ /
~ / / ‘.\\ /
/ \\ g
S ~ K A
§ ,,,,,,,,,,,,,,,,,,, 0931 g f— 128 T 096 7// A0
= e — D067 [ 093ATIS —
0.89580,830 N o8 /
\‘\ .
S Ny B517 N
=] 0.500 o478
o T T T T T T
T1(2012~13)  T2(2013~14) T3(2014~15) T4(2015~16)  T5(2016~17)  T6(2017~18)
21: 222 9510] 71212 2t T17/26 T67|2 Y5
T2 ECE &89 3l PECE 4R 849 S, SEC“ %Eag o] H3HS o|0|5t0, EC=PECXSECS| A2 7t
zct,
F3:7|2H8A|Q] EC, PEC, SECQ| 7|5HEH#2 242+ 0.973, 0.976, 0.9970|Ct.
F41EC, PEC, SEC= 708 20 3|2o| A5 7|oHE T St 20[0, B E 4 742| &A= A LtAlo| Zutet 2+d 5| SYst

Al kg %= UL
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fﬂ SES A EHECY 710} ZaE SECO 98 24 e = Ao g siAe 4 Qi
EC, PEC, SEC®] A3}, T3, T67 = &4, T1, T2, T4, T57]0llAE T4stdoH, 7t
o} 4 BE U R 0 & UEhTh SHAIRE A2 {29 Hol= PECY %4349}
= i

2] ECo) WxtA 2l Azjol SECO) AuHael AT} ile A LRt A

Z-2 oJu|sH= MPIE 882491 &9 S04 2
o 7

TR et SV &2 AR A

I35 $15to DEAR

&3t MPIEA 02 884 U A4 S e AL
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-t 2

AR, AAE 2ed 9 PGS ERI5H] ISl DEARF o2 A 84S 57
st A3} 79 Bt TEE 0.398. PTEE 0.598, SE=0.657 32 7FA4 A¥t& oz v|g
491 9 52 FY9 e AAeH, MPI7|HE 4835 ATt 158} 22
0.9899] gto & & Q AArAo] oF 1.1% 71eF 31ekat 1 0 & Yehdt). o] 23t At
%%Hlé%** 0] 735, ABAHd Fdol otk HE o) Aol S o3l &

A, T A FHSSRS SA7 At 72871 o2l 5 603717 5
A5, 49717 FEEH, 76717 A o2 EAE Sl o™, A ol 317 83%7t
TEFEAFOE FA QU ol= £ 353 Bl-& SHoA F27F A
2 Ao AAA g-80] AS5tH= 29 AA(economies of scale)7} BHA3gH=
Fazioli and Filippini(1997), Globerman and Book(1974), Taalas(1997),
Throsby(1977)9] &7tet -FARE 225 7AW, 5U} AA S AR

HE i
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A%t Zieba(2011)9] ZA3kel= 2 eyttt

A, F 8 APAFE onleks MPL= 7157142 WskE 9Ju|oh= TCO| vl &%
o] §84< 9Jn|sli= ECY QA 520 2 el o o|& ARz oz Bafslt 2
I}, o] tist £ 8HstE olulsli= SEC7} 4223t 7] 39] Lo} L a8 o) !
5} 9Ju]oli= PESO] vl ECE © %o AWsts 202 Yeytt o=
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[Abstract]

Analysis of Efficiency and Productivity Changes in
Korean Arts and Cultural Centers:
Focusing on the Malmquist Productivity Index

Chun, Jong Sup - Heo, Shik

By supporting the construction of arts and cultural centers, the Korean
government has striven for improving the arts and the cultural environment.
However, some questions are being raised about the inefficient operation of the
established facilities. This study focuses on efficiency and productivity of Korean
arts and cultural centers, using data envelopment analysis and the Malmquist
productivity method in order to determine operational optimization. The main
results are as follows. First, over the years, the change in the efficiency and
productivity of Korean arts and cultural centers has proven somewhat lower than
that of the reference group. Second, the details of the Malmquist productivity
index indicated that the flow of productivity is more similar to a change in scale
efficiency than to the effects of technical change or efficiency change, allowing
for increased productivity through the improvement of scale efficiency. Third, we
discovered that Korean arts and cultural centers generally operate in an
increasing ‘returns to scale” landscape. Our findings illustrate that Korean arts
and cultural centers will be able to maximize their sustainability and accessibility
by improving low productivity through an increase in the amount of inputs—such

as operating cost and manpower.

[Keywords] arts & cultural center, efficiency, data envelopment analysis, return to scale,

mamaquist productivity index
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