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2o olE Fo FaE SN 228 A FPstes AHARY F2E ou|]
miol Aol okstg mo] = (feedback)H o] W Aol AL A FPegE
ME Ao QAT Yok FEE oy F AHe AAHS ARy FHES =
T gEo] gfrol Aol FHFHoZ YAy ARt

Szibele] HSAAL 19909 FGolrgHol AFEEA AA 787 AFsgon,
Aol AAHez adn HHez A HEo Rus Abg e ddiste] REdTE
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ESAIMel e840t MM Eok DEA MPI, Tobit2& S 0[25t01

st Aol ol dnbHow Mivbsdel HEEHe R A FFE Sl HIb G
BAA FAaLe AEETY ARE o]&sled APF B&AH ZEEE =EIH 9
o Zo] =59 882 ZEHS HUHAS Hlast F7HAY &S A4k
2424 WY (non-parametric  approach)©]tH(E5= - ©]Q14], 2002). DEA7|H-2 ©]&3t
AR el A flo® Fols =E357] AU FYo] HF o] oid FE I Stuld
BEAEE Hrtsted ol &Ha ATHAHEH, 2009; &%, 2011; AE, 20125, 2006).
DEAE 1978\ Charnes, Cooper, Rhodesel] ¢} H| <2 3 AA}QXJD}HA Atz 284S
238 HHo= JiddE Wolt. DMU(G=1,2,....m= mNe HE FY=
x,(1=1,2,...m) & A&3t] se] & AEE y,(=1.2,...9 & AH FYAIF
(input-based) CCR DEAR. &2 2] ()7 Zo] Yepd 4 U}
Max © ZIZSIIU,V,O @
s.t. rzs:lu,y,,— /Zm:1 vx; <0 J=1,2,...,m
2 v =
u,= r =1,2, . S
vie, 1 =1,2,...,m.
A7IM v;ok v, 2 FUE x 8 AEE v, 9 FEAEA Hot2T|W Yt Al e B
2 G52 A (stm)Zle W nllY A S Zte vAdE FEAYHA (1)
A A8 A 8 (dual linear program)o. 2 M&3td 2 (2)9} 2.

Min 6 )

;=0 =1,2,
21 (2l A 6= oJAFA A T 9] (decision making unit: DMU)7} 43t o] AEES A4t
$7 sstel BE DMUZOl B8l RRE AUE AEFS s Aeasdos
kil

DMUy 8&5%< YeidH, o7t 1011 7]&& &2 DMUYS 9nlsy, 18T 7

1-6 9HF FULAE o E DMUTA Hl&) 9§ AMEsta S5 9 v st} Banker, Charnes,
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Cooper7} 1984d ol 7]¢3s BCCEE L 7R Fo7MS w3 DEAR ot BCCEY
e thew 2ol YEd 4 gtk

m s
vin o, c( B+ 29 o
n
s.t eOXIO ]ZlXIJ}\f—I— S; s 1 = 1: 2, , 11,
n
Yo Zy)‘f}\‘_/ S r :1,2, , S

0<\, s ,s Vi, r,j
o714, N = FEF H(reference set) 59 7 A (A 7H4)
s; = ZAFAZFFAFEY oAFHF)
s, =Z2AFYJZFAESHE AFHF)

EAOE BCCEEL 7leaadolr 7R a84ds AR worleisds 54T

T A "ok 3 54 Fd=e i S (AT ol 0] obd Afele I g

T A" FA=Y FAFFo] FaHoloF &3 ZEE =2 F dve AS v

(&5, 2003). TEEEA2(scale efficiency : SE) CCREF 9| 7]|& 8 &4 (technical
2~

efficiency: TE)S BCCE ¥ 7] R & (pure technical efficiency: PTE)S.2 U ko]
0. &7l 8542 DMUZE 8% ZEFH driy HId=AE SAsH, 72E
&4 DMUZE ety 2] BA 2P =AE ST TERESAAS o8&t
DMU7Z} 7tR28] ZAAA olgste] FPSFS Foa2A TAse Hagy 78 AT

F Sk

_1
_‘

2. Malmquist x| ==
A2 g4 (distance function)= 7]&%d HEE&A ZA3= DEAS Hgro]7] w9

o
Malmquist A5~ DEA WHE T3 & + doh AGFFE o838t Malmquist A5
= 2 2] P h(Fire et al. 1994).
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ESAdel e84t MM HIE DEA MPI, Tobit2& & 0]&5t0]

+1
dtc(XrH’ytﬂ)X A7 X1,V )
d'(x,,v,) d' N x,,v,)

m(X ¥ Xy 1,V )=

—~
=~
N

A7 dlx, v )X AFAE Z-AE(ZIe)E orlstH off A= CRS Ad7lES,
(x,7)E 719 BYE(x)H A2E(r)S 47 vt 0|83 Malmquist AFS 7]
=8 &9 wW3)(technical efficiency change)®} 71 %l H (technological change)® &3l dH
O 22 Aoz YoJEt)(Fire et al. 1994).

1 1/2
d’ (Xt+1’yz+1)x A X1,V i) y d'(x,,5,) (5)
dtc(Xz V) d[c+1(Xt+l’yt+1) dtcH(Xz»Yz)

2 G)elM 8% Fo A WA =2 719 t+17] Aole] VEasd W, 5 vEs
2 A9l ZEE o] %3 AAeld] o= A% wElztEk(catch-up effect)E LFER])
M, oA 52 ]9 v17] F VIR Abele] ZEXR e YR, S T AdddE
IR ZEH Y VEdEe] o= AR olFAR=rtE YEdt ER Jleasd
she AN Fdeo]l Ariy A& R HEFE WAAH=VME SHSH, =F
71EEEA S wske t7]9) t17] Abole] ZEolo] driy HIPEAE FHEH RS
&4 Wghe 2713 S/F Rl ZAd drig HIR=AE AT ol ool
—G—’Fﬂ%ﬁ%*&ﬂ Hﬂﬁ}—c E.HM o3 w}a}%; 712 siAEn 1 AHE= 273 Apole] =d

m(Xt,y[,X[+1,yt+1)=

(]

P

r°"

3. Tobit =2 &

AFTANA FERFTE 77 e Pofitet e o FEHsd e ZgEl 29
S, EA e g9V o] FoAAE HIEd A EN E¥S AMESH ENl REE A
o 3] AR 3 (censored regression model)°lgta EF=H, 1 olf= FTEHHFY gho] 0 o]
oA T dadEs SAS Wgste 2¥0]7] o]t (Amemiya, 1973). EBEE S &
Hole AL FE2AES] dFE TEHGSS OLS &8 A5 BIAT F4A A

=2 LSE %8 =2
H7) o EHRFFoz HAPsie ML7IHMez FAT Doyt JAthAEA - &9
2006). 1AH Edl(type 1)RHol that ML FF%e =
(homoscedastic)o] 2t 7} skl Aot OLSSF 22 43 < 3| ARA A= oleg 71%
ol flmld A%, FAA= LAIAR AEH oA Xl M, BEHREYES
FAY AT o] &4H (heteroskedasticity) o] &4 3HH
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BHT7E SEHF P A= ;gil}ﬂ #4 52 AusiA H7tE 4 Uth(Arabmazar &
Schmidt, 1981, 1982). ©]&] g+ o]&4Hd S 1#37] 913te] type I EHIEIE =idt)
. =4{& 1}

DEA°] 93 &84S AFs7] dAsiMe dA A £ - FE2ead A48F4 HA-G
FU - AEaae 7 2 Holok Y. a8 2Q @ ES A AT FY - AEes
o AA = Hridel He @99 DMUS o s A =v, DEAAN = FH84
o AF8ad 7t SUMESE 5E&F DMUZE S7kshe S4s 7HAAL 8lo] Hlas
DMU®| #Ho] o2 A7] ol 7Hsd H4 F9 - AdE8sd 2 A¥"s 7HAe A
of wbgAsith(EFI HAWH, 2006). wWEb FH - AEase]l HA ol disto,
Banker, Charnes and Cooper(1984)2} Nunamaker(1985)+= DMUY| 4+ HAg T840}
Q4o 5 P ARG 3H) ol Holof drhe A7 AHAE AAMSAT. EF A&
ot o]&d FY % =8 dhe HRGAAH #FHHo] glojok ghtk(Nyhan and Martin,
1999). BiloM = FAMTFRE BJAH 55, ASHUFE HJoles &5 AQTH “*Zi 5
AWt AWy A4 S48 HoAFe <iE oA AGEE T 4w
2k Aozt Ade As & F Uk

<E 1> F¢ - M4EHT SAHA
(29 4, 7D
54 A obE
B 1635 62735
o] A 4 1.0978 0.8914
= Eakdy 282 16847
= o gk 9712 283774
= 2.6394(0.0000) 2.3152(0.0000)
A3 6.6535(0.0000) 4.6440(0.0000)
J-B 384.72(0.0000) 229.37(0.0000)
Tz e 2AYES 2AFIER T gho] 0ok 7HEel Wi FAE, J-BE Jarque-

Berao|™, ()¢t A= fFrolaE
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27EQl DMUZF tolx #F27F & DMUE &58Hs A< HoFT itk oL <&
1>olA feol FErl EAsty FFEEES A FETE Aoz & 5 U o]$} o)
712 BAF] AMEEE A 7] wWite] E4A HED BIESH WRQl DEAR #
Aste ol g olth(E st AW AH, 2005).
<E 2> 7|=x 5§84
DMU 2002 2003 2004 2005 2006 2007 2008 2009
A& | 1.5427(D) | 1.5458(D) | 1.5103(D) | 1.5001(D) | 1.4732(D) | 1.4835(D) | 1.4144(D) | 1.3792(D)
FAF | 1.2752(D) | 1.3762(D) | 1.3228(D) | 1.3810(D) | 1.3034(D) | 1.2948(D) | 1.2645(D) | 1.2376(D)
o | 1.4615(1) | 1.4137(1) | 1.3493(D) | 1.2780(I) | 1.1619(D) | 1.1955(D) | 1.2155(D) | 1.2262(D)
AA | 1.4482(1) | 1.5622() | 1.5484(1) | 1.5713(T) | 1.4573(I) | 1.5099(D) | 1.4209(D) | 1.4230(D)
sHF | 1.2779(1) | 1.2743(1) | 1.3114(T) | 1.3054(T) | 1.2353(T) | 1.2376(D) | 1.1930(I) | 1.1875(D)
i | 2.2837(1) | 2.2785(I) | 2.2023(I) | 2.1543(1) | 1.8726(I) | 1.8268(D) | 1.7750(I) | 1.7463(D)
SAF | 1.3434(1) | 1.3234(T) | 1.4169(1) | 1.4325(I) | 1.3070(I) | 1.2961(D) | 1.2923(I) | 1.2887(D)
737] | 1.7932(D) | 1.7758(D) | 1.7925(D) | 1.7522(D) | 1.6494(D) | 1.7422(D) | 1.7450(D) | 1.7335(D)
9| 1.2157(1) | 1.2421(T) | 1.1708(I) | 1.1617(I) | 1.1474(1) | 1.1883(D) | 1.1541(I) | 1.1588(D)
S8 | 1.0953(I) | 1.1288(I) | 1.1049(I) | 1.1488(I) | 1.0749(I) | 1.1054(D) | 1.0988(I) | 1.1454(D)
9 | 1.3220(T) | 1.3333(I) | 1.3410(I) | 1.2578(I) | 1.1922(T) | 1.3200(D) | 1.3123(I) | 1.3141(D)
AE | 1.2478(D) | 1.2826(D) | 1.2396(D) | 1.1792(D) | 1.1405(D) | 1.1806(D) | 1.2700(D) | 1.2728(D)
Ay | 1.0000(C) | 1.0000(C) | 1.0000(C) | 1.0000(C) | 1.0000(C) | 1.0100(C) | 1.0000(C) | 1.0219(D)
735 | 1.2755(D) | 1.2840(D) | 1.2655(D) | 1.2862(D) | 1.2123(D) | 1.2772(D) | 1.3030(D) | 1.3477(D)
A | 1.5526(D) | 1.5668(D) | 1.5257(D) | 1.5023(D) | 1.4487(D) | 1.4852(D) | 1.4108(D) | 1.5975(D)
AF | 1.0456(1) | 1.0353(T) | 1.0477(T) | 1.0218(I) | 1.0115(I) | 1.0000(C) | 1.0184(T) | 1.0000(C)
D, Cx Zt7Zt 59 37t #4934, #998ds ongt

—
By

"o, T
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DEAES 243 A% < 2>oM Ade 200038 AQsta A 717t H £&2 DMU
olv, 200733 20090 = AF %7 &2 Aow YJehya k. tAR g =
oﬂ 747‘4 7bg mEE Aot B 200299 B BA&AHoRE HY AsME T4
0_1'
I

N

£ 2284 =@oF ek 200299 B9 AE, FA, A7), A&, A 73
drotd BEAE Bol7) AANE T A b ALY Fols Aol nh GaH 9
al, 7, 94, BF, A, ¢4, 39, 3%, 39, AFE FRFY] F75e] 144
297 gaE FRE 7195 o] Wa F
o] HFel wet HA F/kSHE FAlolm, 200793} 200990 AFEE A
FEE Aol BEgA e £8 Zoustel frhs A¢ BT T

-iN

713k 71&8&/dwst 7]1&ws} MPI
2002/3 1.018 0.918 0.934
2003/4 0.985 0.942 0.927
2004/5 0.994 0.949 0.943
2005/6 0.948 1.007 0.954
2006/7 1.012 0.935 0.946
2007/8 0.997 0.972 0.969
2008/9 1.016 0.952 0.968

iy 0.995 0.953 0.949

olAl MalmquistA| & =Z&ste] A Wstel wstAddS 7RIt A 4 dA
HH2 ARG Ael7t A7z Aoyt AAIY EE&A Apolol o AJA o 9
oQR-g 2l od AJAE 3= Aotk <k 3> 7|IHEE V|ea &4 WHE, Vewsl,
WAEE AT jsts BoFa v S d8T 51% A4stA=H oldd A

e

A3 S TeasAdY WEET Jiswsdd © & ddo] Utk TeasAdS Hd

05% 1ot 71&o] 47% =R Holth e} 2002/349, 2006/7d, 2008/9 6] 7]

S8 8L FAHROY VEFFLE 2005-69 S ATt BE V|7t A E RIS A
Fo 2 o]Fst Aoty 19 V|EWHse FYF 4HE ALY =

= ZolBRE TVEEHE © A3 ZA ool ESAIAE EEsiA AHE-st

fr

T3k DEA/WINDOW £4] 7|32 7]&2] e #<l DEA £49] S nad 5 3)
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ESAIMel e840t MM Eok DEA MPI, Tobit2& S 0[25t01

o2 FA, A, AF HE 58 FAF = A JrIHE 9ES L VHE Y
20025 2009 371=] 8] ZA 167] Al=e] THA ZEAHS A% Ade <F 49
2t} Window® B E&4-L 2002-61d 1.3863, 2003-7'd 1.4066, 2004-81d 1.4263, 2005-91d
140642 FE3ste FAAA stgste FAZ AL AS5S & F Uth

<E 4> SEiH ZSN

DMU W1(2002-6) W2(2003-7) W3(2004-8) W4(2005-9) B
& 1.5427 1.5516 1.5562 1.5391 1.5471
¢ 1.2752 1.3813 1.3629 1.4169 1.3794
o T 1.4615 1.4189 1.3902 1.3113 1.3715
QI 1.4482 1.5680 1.5954 1.6121 1.5819
B 1.2779 1.2791 1.3512 1.3394 1.3247
o 2.2837 2.2870 2.2691 2.2103 2.2506
=4F 1.3434 1.3283 1.4599 1.4698 1.4259
77 1.7932 1.7824 1.8469 1.7978 1.8090
Al 1.2157 1.2467 1.2063 1.1919 1.2095
=5 1.0953 1.1330 1.1384 1.1786 1.1491
=g 1.3220 1.3382 1.3816 1.2905 1.3305
A5 1.2478 1.2874 1.2772 1.2098 1.2493
A 1.0000 1.0037 1.0303 1.0260 1.0202
5 1.2755 1.2888 1.3039 1.3196 1.3043
A 1.5526 1.5726 1.5719 1.5414 1.5579
A 1.0456 1.0392 1.0795 1.0484 1.0556
3 1.3863 1.4066 1.4263 1.4064

BIFEEALS A(1.0202)014 7HF =3 AF(1.0556), F5E(1.1491), 74<(1.2095), HE
(1.2493), 7A5(1.3043), BF(1.3247) o2 Wolx T 9o HFa&Ao] = l e
Atk ool HE WhH(2.2506)0] BEAHl 7P wrow, F71(1.8090), <1%(1.5819), 7B
(1.5579), X12(1.5471), &4H(1.4259), F2+(1.3794), th7(1.3715) <=o] o)A %‘—%/\M HAag
gol gl et vk & @R B9 ©ele] 84 Fo] BLFS H A

_4

Eyodes 284 FA=E vagd I=E W (normalization)d o, HEE v E&A4
HAEE THEHFTE ALEStE Tobit 45 A&3th LE)al Tobitit A2 3o SEH5HST
7F 00 Aol F83HA o8 = Aoz d# A Ath(Chilingerian, 1995). oA H &AM
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AEA FdFS A= HFE AEEY] fetd <E 5> EUEREYES H&3 Aot F
EHe] B84 HEe oo 2ol AYsith
DEA 5874 A% = (1/5&4 H%) - 1
<¥E 5> Tobit 28
Tobit I Tobit I
R -2.6394*(4.4144) -2.7392*(4.8005)
Al 0.0306*(2.6751) 0.1342%(2.4164)
child -0.5786*(-6.8148) -0.5849%(-7.1459)
grdp -0.1196*(2.3339) -0.1028*(2.1125)
pop 0.6143*(5.7684) 0.6363*(62213)
dummy 0.0994*(2.7997) 0.0743*(1.9850)
trend 0.0446*(5.9125) 0.0494(7.0790)
R? 0.6024

T 1L 5% Fade, ()¢S HTA gk
2. dummy= HEAIZF 18] & Zte GuHsd

<3 5> A Tobit 22 FH BAGCl BHEAIA 7} k() BEE 5%004 F23)
of REAEY 7 B8 a8&40] stgtste o2 vehdal k. o] HlE| B&o}
T FE Y FIEE FYstd g8 7 BSFE asAol Sk vk a9 obs 9
A7t B5AEY At 98 AX Bioty #7F AlE FRY as4d €49 & a3
5 ztenh E3 BSAA] ATt tids] Aol AEY b asAel WA A o
@3] At A9l 259 AlFe 59 FEE FY3te AQUHLSF(GRDP)O] =555 &
7ol Edh olol HIg| Ao AFde= FH Fo Fie ForA ATV BETE 5E
ol gtk oA HEAlY F8&A4c] & @R vthe AL FHYste Zlolth FAHS
= ¥Y FIE Fosto] Aol EEFF G840 stEslal dSS BoFa ok

V. ZE L H

SPdugt BEAHLe £FE3) & ZFow Zrletal oy o3 REA M I a&
I Aol 71xste] B Atele obH7bA] EAEA i )t o]o Eile DEAY
7 DEA/WINDWOW, Malmquist, Tobit #2418 o]&3t 2y}t BSAES 1670 3
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An Efficiency Evaluation of Child Care Centers Using DEA,
Malmquist and Tobit Model

Young-Sook KIM* - Soo-Won MO™ - Ju-Youn KIM™
Abstract

There has been relatively abundant academic research undertaken on child care center or
its children. However, most studies have focused on the teacher’s recognition of child care
accreditation system or the effect of accreditation system on child care centers. This paper,
hence, aims at analysing the technical efficiency, the productivity of child care centers and its
determinants in the sixteen metropolitan cities and provinces utilizing the DEA, the
Malmquist index, and Tobit model. This paper utilizes data for the period 2002-09. The DEA
framework uses one input to produce one output. The DEA indicates that the efficiency not
only tends to decline but most of DMUs have the decreasing returns to scale as time passes.
It also shows that the efficiencies of metropolitan cities are lower than those of provinces.
The Malmquist index finds that the declining productivity is caused by the technical
retrogression, which means the socioeconomic environment gets worse. This paper employs
heteroscedastic Tobit model to show the effect of the explanatory variables on the efficiencies.
The Tobit models reveal that the number of children has a positive effect on efficiency, while
the number of child care centers influences efficiency negatively, regardless of the type of the
model. The number of population has also negative relations with efficiency, confirming that
something should be done to improve the efficiencies of child care centers in the

metropolitan cities.

Key words: DEA, Tobit, Malmquist, Child Care Center
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