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AL AMSINE A5 HAE e 249 E
9l (bias)& Z°ln F ¢ AHE + e EFHA
& To7] 9@ whgelth (1Al o] FE, 2012).
B AT AHE3 REX2EF W2 HAPAT
(Kim et al., 2007)¢l| 71Z8t9 o SERAET
o] SE e (v) 2 ¥ EEA (u) 242t thsted &
5 50008 AFZd 7H3AE (pseudo data)
2 PZ8la el B A g S Alutel
Aok, 2 A& ek Zledtd og 2o

HA GEEY Y F oy, =2, B —uy v,
A ougst v, g AN F o0, S BY AFEs
v s B3Y AFER @ F 2R =4, 8 —ul
+o2 /MARE F38A 2 bb=1.2....
B)ol tld A $2€ S 22, 2Vol2tn &
wj, o] A F%¥ FROZREH REAEY QT

ZASIIT H42H 42 201344 8Y

£ 228 471 Ao 28z HFHoR U =
Ae FEXEQ h(bias-corrected bootstrap
values) & FE2EY 4% 6 VoA 28] bias
g AAsIA AtstEH(Kim et al.,2007).
ojAleto 2 B @for 25 FERFTTS
Bl ENARY 25 34 aE1 FEAE WY
o o3 B4+F4 52 R(http://www.r -project.
org)old Z2a#g FAse F8Y.

3.3 LE7{2|EE 0|38 HEZRY

gL g5Y ditd: AdTEE Ze 549
gorz & AFqME ALFFE o83 &&
WARYE FAsazk FHO Donnell et al:
2008). #EH(z,p)9 AEATSFE #FAH
(z,y)9) 7|&E &4 20 &

D,(z,y) = TE,(z,y) 4 (13)

2(13)9 AEAEFE FP7] M 33
2¥e 295 e RSt vie R4
849 MAY AExsirz FAE AEAYTTE
o3t 2ol FA4std 4 Q.

M M M
1
In Dﬂi =y, + E qmlnymi + E E Znumlnymilny’n
m=1 m=1Iln=1
N 1 N N
+ J_Z_j_lag na;; +E§§3ﬂ,a nz;Inz,;

N

M
+ E E ijlnxjflnymi

i=im=1

i=12.,N
2 (14)

4714, (nD,e SN 2H e FEAYURT. v
i B2 miA &%, o 9929
JHA FAFE el 4(3)9 2EdF 4EA

833



il

e gauziyos 330 sbsd. 4
(14)94 F&¥se #59 AR/l oplEg BB
AudA 4 47 Ao, webM A gl A
Zd A3 A8 FA4(D(z,ylyy) = Dz, y) ys )
20 o] &3ld 2(14)F 4(15)2 ¥IAYL +
A (Lovell, Richardson and Wood, 1994).

M—1
lny’nﬁ _Qo+ 2 a ln{ym r/y‘lf)

1 M=1M-1

+'§ Z]A’Slanmln{yml;yw)ln{yn i/u‘f +Eﬁjlnz
Ezﬁ Inz; $31+E E’len‘r;:ln(ynu/yﬁf)
3 ls= j=1lm=1

—InDy; i=12,.N 2(15)

gz A(15)94 deATTE 71eHasy

(InDy(z,y) = —uw;)& YERHEZ P -1& F
33 In Dy (z,y) A -u, 2 vHto] FEQ AT} o,
< 37714, b9 4(16)9% 22 Battese et
al.(1988) #eje] FENARYE =8 71
lct.

M=1
- lny.'l'ﬁ =a, + E len {ym |'1!y,lf)

—1M=1
+; Eigamﬂln(ym.fyw)]n(y i uar) +Eﬁ,|nx
+%ZE-‘G Inz; Ill +2 E ’Tm]nz)x]n(yu:/y'lf)

Jj=1s=1 j=lm=1
+u+u;  i=1,2,.N 2](16)

wety £ A7E 99 4(16)e APESE =Y
3 k(k=1, 2, 3, 4) ¥92§4 Add+Y &5
WA R8-S oga 2] AAesd.

-IndPY = g5+ Bn PY;, + Bin N R,, +B5In BD,,

834

+8iIn OR,, + 8 T+6§%InFYE In PY,,
+ 5 BN, InNR,, +—512—,8§;1nBD,-,1nBD,-,

+~;—B§IHOR,-,IHORH A(17)

+ 35,7+ B, In PY, InNR,, + B5,In PY, InBD,,
+6%,In PY, OR, ,+ B, In PY,, T + BInNR, In BD,,
+BLInPY;, T+ (InNR, InBD,, + Bi\n NR, \n OR,,
+ By InNR,, T+ 3In BD, In OR;, + Bi\n BD,, T
+ B5InOR,, +v;, +u;,

A7NM, 1P, e 899 A dL8ASF, PY,
€ B A gate, MR, S 89 A
TEAE, BD, 2 i84e tA1H B F, OR, 2
g9 A A48 199 R EAsE e
9. v, & FEAYIY ue 71EH HESES
Uehle deed 34 ¢ ez gAdd. &
A% v B3 SHAC|L iid N0,0)) T
Nk £§ 71eH e E Ueplle 24 o,
£ 0ol HAdE FFEEE ZD iad N0,07)0]
W v, % 335 SHAcE e 7 P

V. EAzdat

4.1 BugEsel MY

BEYE 37 A8 BeaFY == Bed

Aol vjetgERATsE 2H o g oo £

ZYsodT xja2 HAZ 20134 89



viEtStEHZEAEE AR 2Lzt SphHA Jjgasd 2Y

Ate SSTREYaE. HISHHYaE, 78
THHEE, 2FFRHA2FS A B
(29053, F-028x F)} v|a g $XE
Atdel ZAst7] st $-=u] A (likelihood
ratio test: LRT)< s}%itt.

AA & A9 HolHd At YA 2P
ARs7] e F 7kA ARIM S A s
Z 2 A1 HolHE diste Yo F-0F
B2 Yejo] Fruo] At AF/HY F
A 7| U B0l EASA getde AT
olct. A WA 7MdoA AFrRFL F-dIH2
Fgrrgoln], ol i difg/Mde 24y
ol $-kH HAHEA F(likelihood ratio test
statistics)& AR g2 L-ujo]M vjA| R e
$=H 8 A7) Foll 28 Falo Alksie o] gt
& AR £8 ARER e VRS b

R WA 7Pl did 4S5 d 289 LR §
Awe] 77.557(p=0.000), HBZFFHAEH 79.215
(p=0.000), 35T HHE2E 37.252(p=0.001),
AYFPHY 199.909(p=0.000), E3=F 328.469
(p=0.000)22 FoFF 1% AF7HIL 7]
A A & A7 Aty oz 244 Y
ol Ajstct. T WA 7MddlA AFRFo| 7|&
2 " Zg4o] EeHA dethr=0)E AP}
7|&A vl A& o] EATe HALEY (v=0)9
T E 742 AN F AA5AZE 78 7
Atk F WA 7MAde] s AFEREd 289
LR EA%e°] 76.865(p=0.000), @ EFHI =L

& 66.170(p=0.000), TEZFIHL 23 34.651
(p=0.002), 28FFHEL 200.089(p=0.000),
THRE 329.890(p=0.000)2 AF7HIL 7]z
AlA zt 2o A 7]gn| E&Ale] EAlsln Ut

aejx 7} RN 7] SH|EEA v o BEE U}

HASIH T Ha23 M4z 20134 89

Aatodot st d, o ¥EE Aigner et al.
(1977)¢] ¥4t % (half normal)$ Stevenson
(1980)9] Aoty F& % (truncated normal)S 7}
Z8ta olcth. Battese et al.(2004)& ¥ukHog
AP FEL HAFEEE 286l gleng o
EXE 7HPdshe o] AAsita sigo & A
dME ol £¥7} & A9 AEE AYste d
o AR E g7 dal 4 2FE st
$=H] A AAEA. 7H3e AFMe
713 HEEA u9 FE7F T EE(u=0),
WML 7144 vAEgY B3/ AAHFEE
(u=0)o|t}. 74 32 AT Ax, FFFPHY
®&ol LR E41%0] 1.924(p=0.165), tha =3y
U2y 2.252(p=0.112), FIFLELRY 2.947
(p=0.08), 2FFFH Y 1.571(p=0.210), 5%
23 14.524(p=0.000)2.8 FIEIHY 23,
FHEZNM AFME 714N A AR FERES
AA st e v, FFFREYRY, WIAFTHY
YEY, 2YPTPEIRY S WY FEEE AR5l
et
EF 7|SR8 {7 o AFM4E HAP
Az 333 REARY ] LR $7%0] 35.507 (p=
0.000), dEFFHL2Y 55.889(p=0.000),%
FFABLRY 18.602(p=0.005), 2~FFFEL
16.475(p=0.011), 58=23% 102.114(p=0.000)
o8 FYFE 1% £t %A EF 71Z4E%0.
aga 71€ FRA o AFHI6E e 2
%, 45 %‘E%%E*‘—J LR &4%o°] 10.637(p=
0 013), FTYHHEE 19.213(p=0.000),
ﬁ%{iﬁ 13.124(p=0.004), £8Zg34
12.063(}) 0.005), TI23 58.920(p=0.000)
02 RAFE 1% Et 5%M BF 7179
& veluet 3952 718387} ol FojX 1 gl
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YEH - I

(£ 2) 24y 7HegE 2o

ARTE LR # 7 -'?—ﬂ"ﬁ LR A% #el8E AEF
7Hd1 H,: By, =B =By =By =Bri = Bry =0 77.557  0.000 712
7Hd2 H,: 'T“U 76.865 0.000 712t

EEeEe /M3 H, ip=0 1.924 0.165 e
7Md4 Hy: By =Byy=B8rp=Bxr=0 35.507 0.000 712

7Md5 Hy: By ="Bgr=0 10.637 0.013 712

7M1 B, 2By =PBrx=Bux =Py, =Brx=Byr =0 79.215  0.000 712

7Hd2 H, :v=0 66.170 0.000 712t

EEdEy 7ME3 H:p=0 2.522 0.112 A
7Hd4 Hy By =Brr=Ppp=0kr=0 55.889 0.000 712

7Hd5 Hy: Bpp=Byr=0 19.213 0.000 712t

7M1 H, By =By =Big =Bry, =By =Bpp=0 37.252 0.001 712}

7H42 H, y=0 34.651 0.002 71z

T8EWEY M3 H,:p=0 2.947 0.08 712t
7H44 Hy: By =Bpp=Bpp=0kp=0 18.602 0.005 712

7Wd5 Hy: Bpyp=PByr=0 13.124 0.004 712t

7M1 H, By =Brpe=Byx =By, =Bpg=Bpp=0 199.909 0.000 712}

7H42 H,:4=0 200.089 0.000 712}

28F4Ed 7H43 H,:p=0 1.571 0.210 e
7hd4 Hy: By =Brr=Brr=Byxr=0 16.475 0.011 712t

7445 Hy: By =Byz=0 12.563 0.005 712}

7HE1 H,: By =Bru =By =By = Brg =Brp=0 328.469 0.000 712

7Hd2 H,:v=0 329.890 0.000 712

& 7Wd3 H :p=0 14.524 0.000 712
7H4 Hy: By =Brr="PBrp="Prr=0 102.114 0.000 712k

715 Hy: By =Bpr=0 58.920 0.000 71z}

o] 7leA e tAl 2 ¥ FHA AU

A(
AR
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2 EEYZagel FyZn

olgdl HpHew Uy &EA
g ZAdte 929 (F 3o AA =

Atk d71A 24 §EWRE Y wEtA S
alA HgA ez ouig sk dde &A%t
Aok, duistd Frrgd Ares v ohe
Adazel AF % aes 3t AlF Feo BF
b 2350 da W 3 gFFae] EAE
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el BHARMYE HEE F2iLt ZHYU JIFERY #4

(# 3) B2y Fuzn

o CEra EEE g 5 S F R Fued L2
debls  BEed Aebls EZEed deble  EEed  epls  EROA dels EEd ebls  EEA
constant 451" 38 -159 48 113 534 -1055"" 288 440" 091 129" 562
log(PY) 3.65" 136 261" 114 264" 084 197" 0.74 069" 051 146" 222
Log(NR) 500 142 267 1M 13 097 -1.38" 067 -0.26 067 -8.80"™ 169
Log(BD) 120" 25 648" 198 LT 163 069 L7 019" 052 13" 313
LoglOR) 592 142 5™ 107 1Y 122 09" 048 -120" 025 091 1.67
T -0.15 0.14 020 0.12 058" 016 002 0.08 007 004 024 0.22
Log(PY)"2 0.45 041 -0.01 0.16  -0.09 031 015 020 002 015 098" 057
Log(NR)"2 25" 07 045 049 .13 039 -0.02 0.15 0.8 012 028 045
Log(BD)"2  -4.00" 089 158" 048 (031 037 -0.05 026 036" 018 366" 094
Log(OR"2  -0.38 0.39 068" 028 0.3 022 043 004 046™ 004 127" 030
(2 0.02"* 001 002% 000 001 0or 00 000 001 001 002 001
Log(PY)'Log(NR) -2.66"* 046 -0.18 026 006 031 02 017 001 013 -181"™ 045
Log(PY)'log(BD) 260" 048 025 0.16 049" 020 049 014 006" 020 076 0.59
Log(PY)'Log(RO)  0.69 039 030 0.4 026 020 -0.25" 0.0 -0.09 008 048 0.36
Log(PY)*T o.07** 0.03 006" 002 0019 002 001 002 002" 001 007 0.05
Log(NR)'Log(BD)  0.56 065 066" 035 029 02 017 015 005 017 223" 040
Log(NR)'Log(RO)  L10™* 038 045" 02 05" 023 010 010 -018" 01l 08" 035
LogNRI'T  -0.14™ 04 001 003 001 002 003" 0.00 0.0 001 -0.03 0.05
Log(BD)'Log(RO) -2.30"* 045 141" 023 068" 026 041" 008 044" 006 067 0.49
Log(BD)'T 0.09" 0.4 007 002 oAzt 003 004 002 Ot 001 007 0.06
Log(OR)'T  -0.01 0.03 0.01 0.02 -0.01 002 0.0 0.0 -0.01 001 -0.06 0.04
sigma’2 0.02** 001 003" 001 00" 001 002" 000 001" 000
gammaly) 092 002 089 003 076" 006 082" 004 07" 00
mulp) 2 = = - 029 005 = ) 023" 001
2a14% 264.36 2,9.39 22364 270.08 903.27
iir 3 4 3 45 164 164
31 190 220 185 225 820 820

s b 1L B
-

F) ™" (0,10, **"& p(0.05,
o 7t §EWRRZ A
o= zhere| du{Rnz g
DA 2t Be)M FAHLR oA HsE B
 BRTHEURY AN BEE Astn 147
F7F FAAE frojaiion TP PARY

12 YA AE 4

il
]
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p{0.01 &4 Fold

oA 124, TEZTEARGANA 671, 28 FF
LRGN 97H, FFEZNAM 127, vet2gdn
10747F e AQl 2 Jeiyc agla 4%
ol T F()9 WPl veATE
A A FE5E v
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YS5H - YA

7t w8 13 & w5249 oA wEeH
7t BEFTYHERY, YUY, 2¥F
FEARY, WERoN FAHoz fod A
(+)9 #E Bo Fof AR F771 AL $at
& 37710 Hee &40 344 9L n|
A1 g ole gAY BAL % we5est &
A3t (Rossiter et al., 1984) QA7 BE4E
g Aae qul2s AF3FoeH ryFe s
70 e e 33 € i 508 L AFF
Tydry, dyFPHERY, 2YFPHERY,
etz oM EepASF7E F(-) 9] 2 Belv] FA
Ao g froadlrt. ol ¥US Axde ol
A5o] o a2 g jEe] 7] Qi
HY e g QU128 A7) S8 g s
A2 Fe 2 stx o|2 A ATk A 7
A2 olojxs AL FEEY

¥ AL ai ¥ = AFTHELRY, o
FEIHNRY, vet2dolA ve 57t Ao
2 428 A(+)9 #< Bolm e H, ole A7
FHE9 REFIELY A5 89 EdEe
2 97 as $£88 FIANn U Ao 33
"},

dega 1909 eSS ¥U5E B9, 4E3F
dydey fIyFdPLey, 235ePAegq
A ()9 @2 Holxm Uk, o9} 2 A 9
B R S o i B R o 8 g R o B B
%1 238 Y987t Fiste WAE Bo|H o]
£ &40 F()9 9%S vAE Aoz Jey
o}, et gol e ghEA 192 A ¥
7t B(+)9] BAE Hojut FAHLE ov]7} ¢l
ok,

A ZPAS(T) o B&ste] A7k T AJZHA#(T)
o] WeHAlFE AEFHHERY, fITHHA

838

2y, FETHHARY, velndoM F(+)9 &
o7 BAAY ouj7} Y& Ao vt A|zha s
o @& 7lgdstd 3AQ JgL v AN
o} G AT B9l8 A 7 AT 38 3 A
T AFFTHELRY, dIFHHLRYA A
3ol 7128, %50 J|EHRE HYoaH
71zl dAgm gl vkl g 28, 54 o
EtRFoAM MeAsrt ARz & 9ul7}
ok =3 FEFFHLEY M Azhisle] wE o
datrste] #A A ezt A (+)9] #E B 7
282 Jehta 9l vhd g3 S d e
© 71E5EE Jepdt 28y fElRgdAe A
hastel HATR 2 on] Qe @AE HolA| &
okct,

AEAoR SEve FRHELY 7lgaeyL 7
34 Ze |aWsly 4R 9L o oy
AAER8 A o) o & 9gS Bu e Ao
2 33N ¥ Z30M BAgre] 134 Al
QT30S AYsta, oAlY, WA o]
A 283} LitsiA B (+)e IAE 2t A%t

4.3 tEP|IZEEY =4

Zt Heage] 884857t 218 §4% 7
£ TR QA E A "avt o, wuet
o Heagd T4 714 FRetn U, E
&4 v@rt 7bsetAg 2§EE 7% dadd
AA o2 Hwely] og, HeaFy 4% 7
% FHstn deAE U] dde] RE OF
< B e 9532 258 &
EUATTY H-FEAY ¥TH 2ode AT
(H) & A3 A5, 23554 FAF0] 421.49]
o ol& 1% FFFolM AF7HEE 713A7) 2
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Ol BUAZAYE XY Feluet %3%%21 JlerEd 24

(F 4) 287122840 tED|EEEY, 718244 v|1

EEA Hel o8 H EEHA FHazk Hoizk

Aazgug 0.885 0.068 0.623 0.978

oplangy LN 0.878 0.070 0.605 0.979

Fy23ug 0.819 0.065 0.666 0.968

233934 0.903 0.051 0.770 0.986

AaEyEe 0.787 0.069 0.574 0.960

. RS L] 0.773 0.070 0.497 0.935

SWIEREY  azyua 0.783 0.069 0.598 0.952

A%EY 0.784 0.062 0.634 0.963

AEeae 0.811 0.064 0.566 0.953

. ERES D 0.799 0.105 0.402 0.962

PRt FyEgug 0.743 0.072 0.567 0.907
A9FUMY 0735 0089 0302 0953

AREPEL 0.917 0.038 0.751 1.000

L gE e 0.909 0.086 0.468 1.000

ARIEAMIE  yzowe 0.907 0.053 0.715 1.000

297899 0.815 0.095 0.312 1.000

k. weky 7lEEEAe] WUI1FEE YA
%1 AR 20 2E ¢ T A

3 HaFEE V|84, vep|EEEA,
71EA3 e A 71 2E5AZL O3 (F % 2
. 94 1§ 718849 BT FSTHHA
0.885, tiAE3H 4 0.876, TFFTHH 0.819.
23584 Y 0.90322 7|5 840 HY $¥=
Z o) & Bolx 9ot vhA FHEFHM FFF
el &AL 0.787. AFEHELY 0.773,
AT 0.783, 2FFRHY 0.784= ¥4
OF7 Aol g HolA] ¥ H], o) FHZEEC]
|£22 & o] 2FZEEAE Blojyes #3533
FAEA] Z3 Ao 7]Qlete Ao o g
d ol FHEF g4 7l S A
o A i o DI L S b R 2 1=

o

Moot
2 gl

ZASAT 427 4% 20134 89

47 FHP9S FHE vepleEien S BE 4
FEHEY 0.811, HATHEA 0.799. T8F
¥ 0.743, 23FHE Y 0.7352 FFTHHA
o wd o fPFHEL L v oY FF
FRHA 2P FTTHYL Ao] & Holx Sl 7]
A I E H & RS Holu e H),
FEEEHY 0.917, HEFHEL 0.909. F3F
A 0.907, 23FIHH 0.815 ©o& 33T
dlo] & FHdd vg) ddHez 714
4ol d&= ¢ F sk

BHE2FE 884 2FFPHEY 0.903, WY
3 0.878, FEFREY 0.885, 7P EFHH
¢ 0.819 &0t 71&5 el o vlelr| &84
< AFEEHY 0.811, dFFTELY 0.799, F
FEIEY 0.743, 28 FPHE 4 0.7358 2§7]
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Y5 - FEN

SHET Autde A3E Holx Sl o 2
w8 ZEHod s AeAS Sy o
MlEfZEE|old] o3 E&HE Stk oz}
o]zt EAF Aujoln|, oo 2FY H&FE Y|
w3l7] M vEZEEOE JEeR FHF
B2 o] &3k Ao| gEsittn 2.

ety o urjed FHA vle|Eae4 7]
7S & o, deddTos AEEEYe
3 P Fedo] g5rlgo] Gl s YdFsof
e T8 Et 423 FHIU v gon ¥
'8 Ao} FalsHA Ve a JITKE 4).

EF (E 5N 2E7leE:A. MleiE
A4, 7184200l 2§ HEEEFHEY, HEF
Y, FETUHY, 2ITPHEY) FAHe=
9] Sl AolE Holm Sict. wetd 2F7|EE
4L 2T, dF T, ST,
FITHEY colhen 2§ T FAAY A7t
A, whd, g A 71eE ST vEEE
Elojd o3 vel7|saed e 43T, U¥

TN, FITTHY. 2FFTHY &ollen,
71873 SN AEFEHY, APTREL, F
AP, 25N £ Jehtm glo &
guet HesgdA ogrleg Axste HYe
ABTEELLS FAs

(& 6)914 23589 2§71H84L 2007
3 0.883¢14 2011 0.890, EE3HH Y 0.874
ol 20113 0.883, F¥EE 0.819914 2011
0.823, 2=&E3HY 20073 0.902414 20114
0.90622 2E ¥AdagaA F7kska e FAold.

MelZl€5842 29, 433 de 20074
0.805914 20114 0.804, tEEgHLE 2007
3 0.800914 2011'd 0.7758 #4Fo|E Holn
dovt AEFEFH Yo dEFTEdEd A e
Holw 1 Aapt AXR ok TS &
FFPHAT 240l AR dov 3FFHE
A7 RHZFH A g G Ty 2 71&F
g Holm gleKad ).

add 4aFHEdel de gl v 7]

(R 5) WADFE 2t 187|584, vEPIsE84Y, tlEP|sZAt AojHY

57 @ Fa woE
BCE R A 088
BolAiF O tﬁ%%ﬂ’%‘ﬂ ................. 0.878
aF7E8Ed Emzael 0.819 62.318 0.000
2834 0.903
| pasedd 0.811 o
8 EFHEY 0.799
A LR i St s RO P P PSP PPT P YR PP 90632 0000
Wi RERS suzgue 0.743
28FHu 0.735
| AeEwEd 0.917
P r | T qi-%.l%?%% ----------- 0‘909
e 423 coites e 40.934 0.000
xyzge 0.815
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ClE BUARZMUE M FalLR} SULH JIFAFY EM

(£ 6) HUOEY 7258, HEP|eREY, dEP|IEHxH|Ee| dxyY ol

84 Er 20079 20084 20094 20104 20114
yEEded 0883 0.882 0.898 0.871 0.890

aglengy TUEEIL o0sw 0.883 0.887 0.861 0.883
FRZYEd 0819 0.818 0.825 0.813 0.823

A3FPEL 0,902 0.905 0.910 0.892 0.906

4EEPEY  0.805 0.811 0.836 0.798 0.804

JEFPEL  0.800 0.812 0.820 0.788 0.775

ARIEEES  wzeme 0733 0.734 0.756 0.741 0.754
ARFYEL 0.730 0.723 0.736 0.732 0.758

Jazade 0913 0.921 0.933 0.917 0.903

. dEEPEE 0911 0.919 0.924 0.914 0.875
MEIEARNE  cmzame 08 0.896 0.916 0.912 0.917
A8EHYY 0809 0.799 0.810 0.823 0.838

A &0l 7P oy 20119l FEFH
Hed =1 Ao ole FEFIYUl 2FE
43 vleta e o] BF W] uj o 2= &
Aolth, FHFIHEL 7Iehqx &2 ba ¥
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An Analysis of the Technical Efficiencies of Korean General
Hospitals using Meta Stochastic Frontier Analysis

Donghyun Yang® - Youngjae Chang**

Abstract

Some general hospitals are in managerial troubles suffering from insufficient demand, which
is mainly caused by overlapping function among general hospitals. It is necessary for general
hospitals to differentiate functionally further so that they are efficiently utilized by the
medical consumers.

This study try to analyze the efficiencies of advanced general hospitals, large-size general
hospitals, medium-size hospitals, and small-size hospitals with meta stochastic frontier approach,
in order to provide a basis for functional differentiation of general hospitals for the balanced
growth of general hospitals in the medical industry. That is, this study uses a meta frontier
method in evaluating efficiencies of hospitals and compares their competitiveness with group-
specific technical efficiencies, meta technical efficiencies, and their meta technology gaps
among four hospital groups.

This study is the first study in Korea using meta stochastic frontier analysis to analyze
technical efficiencies of hospitals. We find that advanced general hospitals lead medical
technology and large-size general hospitals follow them closely, while the competitiveness of
medium-size and small-size general hospitals is relatively weak. We pinpoint the differences
of technical efficiencies among various general hospital groups. The gaps in the technical
efficiencies and technology among general hospital groups imply that advanced general hospitals
concentrate on highly difficult and complicated diseases, large and medium general hospitals
focus on most diseases, and small general hospitals focus on limited special diseases.

* Professor, Department of Management, Inje University
** This work was supported by grant from Inje University, 2013
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This study has some limitations. The period of sample is 5 years long and 164 out of 318
general hospitals were covered, so it has some limitation in generalizing the result.

Key words: Technical Efficiencies, Meta Stochastic Frontier Function, Meta Technical
Efficiency., Technology Gap

AU M42¥ HaZ 20134 89 847





