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(99 9 Q)

T 20174 20184 20194 20204
dutx A A 11,698 11,533 11,637 12,593
2319 w3 g ggAM A 289 28,287 28,547 28,420 26,692
71 50,104 51,277 52,462 51,290
a7 90,089 91,357 92,416 90,576
pEe 39,329 40,020 42,179 43,000
ikl b 75,196 75,007 75,286 78,634
LRl S5 Y 2,388 2,597 2,947 3,723
=% 4l 551 557 583 555
gl 207,553 209,538 213,412 216,488

Tlek JEY/EE AAERAAY, AT, A 2 A7 E 299, A7) i d9d], Ve dAE 28, A

oA SR}

2020). 2019 F==4¥]

Az B SHFE(2021). 2020 22 ZALE Fradte] A4 AR

(B 2) E8AL £ B2Y oY ojEzsg
(9] o )
T 3|AF § 20184 20194 20209 20214
e AL 23 3,577 3,743 4,181 4,567
WA - FFFA 14 9,094 10,923 9,324 9,985
=] - 7]E 9 3,469 3,430 2,941 3,068
l:;j AR - uT 1,467 1,609 1,666 1,661
zan | FEA T 13266 | 12,906 | 10,767 | 10,513
gEA, A - 2T, =] - 7lE 1 6,089 6,205 6,093 6,586
A 37 33,385 35,073 30,792 31,811
A 60 36,962 38,817 34,974 36,379
‘eEaEslE s 20201, 20219 ERAG BAIE V2R A AR
20219 v <F 3% 1,8119 ¥o= 20184 Y SIS E 7129 wAY A o] 28
3% 3,3859 el vlsl 4.7%(1,5749 ) #Hast A el Aget wAE ESAY E-5 FE 9
Aoz Yelyte=d, ol& 2015 MNP &2 o WA T & et AFAH0E nsEFIE
20189 5E EAAcw AgHo] mA F gFF o wiE TR FAHI de AR getHi gl
IXE E3tete ERARY wiEe AgAI7E 20194 o mebA B AFddA e 22U 34 old Al
A% oleiglont, 20209 =2} A o] ¥R m& =R B o] F Ao mEEAAY WEL v
ERe AT FoAQl fob - 25 - T - e G frejnlet WskE A3 dvta #dsie] o] F
gt o] S0l v For HtE WA gt 712 2ke] BEAC] WE S A E A g
SHE MM SIS X| ®347 H22 20234 5¥ 201



A8 A= AY AF
”51’0]14 9] oi:lli Uyar 5(2013)< 201054
E7] A A W 7970 A9 £ 2845 DEA
o} BEYl AR S B3 A E, dEveR
Mol WA Ao Q1 HitA|
o1, F99 vHlE-& AEA
Zal3} Z0]9] B83le] A FEA
Ao}, w9t Lee@r L1ang(2018) o
& "“ﬂ"ﬂ sl <l

aL,

=
o
ENER s A

#Y439

s

Il H7EH=
3.1 DEA 2d

FeAe 288 S HAR Bloto AEEs
A e TE S ek (S, 20150 uZ
2, 2017), A AE HE JH 2H0R
olf FUES SUkeHA oW oW b AEE
= ARANTA FoWA Y AdEEel FHE
S= AHE TR, 2015). dvEoR &
SRS A Beds dniske BoR 7 A5
TR (DEA) = B3l AdA 284d& S d
DEAE B2AQN A2 A @95 7he] Al &
S S5 A AFAGY Rdos gEA<
H| 242 (non-parametric) Fo|th(& 73}, 2017).

DEA A2 7FE 9] 7 & 7oz BWs
]q+ % (Constant Return-to-Scale: CRS)E 7H4

& CCREEH 79t (Variable Return-
to-Scale: VRS)E 7}t BCCEREE o2 FiEHH,
olgd £ BYPL FYF AE F o= 84 24
Tt wet £92 g (input-oriented) 2
A& 8 (out-oriented) 2E o2 FHEC (k]
2008; #7443}, 2016). DEAYAM & el 434S
7H &&4 DMU(efficient score = 1)l tigt
M ARG (DMU) 9] Bdd Ze4ds 3%
. gk o g DEAE mle dEER o9
= 71 e qAER S E Mgt
MU 98 =, (i=12,..m) &, %E—ﬂ,
Y (n=1,2,...5) & Fo gt v 4 (1)
B2E 7P AEE 7Y CCREFe
5. 1994; Bltg] 2008; 4735, 20155
7c}§]r 2016)
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Maxh, =0

s.t. Z)xjwij+s;:xi0 (i=1,2,....m);
j=1

g Ay~

s;,8¢ A; =0

S
s, = E(‘)ym (r=1,2,..,s);
r=1

(1)

>
oo

5=
ol
5

o] 272} W (scarlar vector),
(slack)®H,

o oX
=

>
e me X
a8 B o
1o,
[ a
o

o,

o
1%
v

B
o
2
o8l

FALRY AN BEAo] 10] B, 48 &2
S ¥WEF 000 =1,5, =0,5" =0)°] ¥
T DMUE &&%< DMUZ %
W 7Rl (V) 9] ol 1
, 2 7Hge BCCR3o] dn,
3 CCR 2 «]5} 71% &&% (Technical
Efficiency: TE) &3 BCC 23 ol 93t &4
(Pure Technical Efficiency: PTE) 3te ¥ &<
TFE &5 (Scale Efficiency: SE)Z A 2Jsth( A
& 5. 2021; Banker &, 1984; Fare 5, 1994).
3.2 Simar2t Wilson(2000; 2007)2| 2&H4| =HA
3| HEA
DEAS} Z& v|&E4
S EUE 84S ]
3l 4= HolHE &8st Aite
(production frontier)e] B]|=4% Hu| 715
e 7|tz 84S =4 ath(erA _v‘,_}y,} Tz

2022 Simargt Wilson, 2000).

S BEUE it ZREOE A5 B4 ©
9 B84 AeE ATE B S @
o} Wb, DEA B4 AgAgye 2384 &
oz st FAA FEou 5A4 415 #3t
(statistical reliability interval)< 2% 3}7] of
21-$m, He] %] (biased estimates)E A3t

= A zsko]

.

ATH mekA Simaret Wilson(2007)&
olg gt H|EA A W] Al ety 9%
Heto & dlolE A I oA RHEA QL Al E o] A
dRtd oz N=2 000)< 53 He| 24¥ (bias-
adjusted) BEAS E5%la 2849 A1F ks
F-E~E(semi-parametric
CE3 HEXEZ

—

B84 9 A= 220 EAM6] Y3
%2 &4 A (right-trunction limit) & 7} ¢4
3 AEA (truncated regression)< A <Hak
B A= Simar$t Wilson(2007)¢] ]°F5}
ojttA FEXER] tHIARN S Bl =3 /‘}
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e
&

o
LN

8150l ZHALY] F&4d ofu st 93
2 ojeA FEXES DWQ?%
24 EEH@r duE]FE 7]E Simar
< Wilson(ZOOO, 2007)9] A5 Tauchman
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& QWA ARG JPoN ARAo M}
o B4 BUF GFL V)AL Ursh FBA
548 1Y 3 W98 5 U ¥FES madte]
U2 Wz e B AN AeE o
29 W5l 03 BelE B 2

o HBU7 HEAAHE BAY 18 RE A4
Ak Bmy, AL, Fol7E, A, A
AN APAZDHARE, 970, o),
£, A, AR 509 AL
C18wg, Ao, @y 2@ dag Az,
Wz 52 95 9

o gl Bl ARE S
SN ByEhe v gz, EA9 Fau

AAe] A7

CEQ9 S 20 Y 3 %

= dTdME %‘*}EJ-H

o,
40,
1o
4 >
il
1oy
_o‘g
a2

o T34 4983 AAE Aho A3
Gt FWAGS A} P4 AN 2A2E
Holeh FYRZ ALE B ohlek W, v]
to] 4ge MEE B A §o] W
sl o FolA 1 giek. mebd A% Washe
F0e739) g 2ot BEA O g 7

P A B A4 DA

g3l w2 g) met

a7]
7\1 2z ‘H-TLOHH% b= A8 (output-oriented)

] L3}, AEA Y Ry Y
FAFTE FAHA e A v S7t=
7147 &84 (technical efficiency: TE)S &%

BT}, B A= 201995 2021d7HA 9] 24
%v‘?ﬂr/‘}ﬂ Z}E% MaxDEA Pro 8(www.maxdea.

AL Mgl BABG

& d7dAE Y w&5E8AEe 2018 FE
2021870419 ERTFRS 7EdM 9] Ve 58
A(TE)3 7P RS 71 ‘3}01]*191 =T 71ER
&4 (PTE) & SAeiith. =9t

(RTS) 715 @telX 749 D
= F59] RoA At g 4, 20189 5H
20219714 Al

= 4
1111 i g3t SE 4 HEs Ay, tgo (o

2021d4l= H+ TE(CRS) %M
]

:
240 Al S oz @ FRg| ks
A7)5n YTk mek 22 Sl duelpe] 7t
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v,
qE ¥y Ax Ave. S.D CR SG/AE EMP TR
2018 | 28,666 | 30,882.41
EXIpIE 2019 | 29,307 | 29,857.32 )
(CR) 2020 | 26,623 | 26,293.84
2021 | 27.032 | 26.,621.66
2018 | 22,861 | 24,939.06
OE dujEen] | 2019 | 24,542 | 25,449.61
W (SG/AE) 2020 | 24,063 | 26,990.45 0.648 !
2021 | 26.813 | 33.646.08
2018 225 188.92
295 2019 223 195.76 0.856* | 0.874% .
(EMP) 2020 219 197.15
2021 231 225.10
2018 | 57.159 | 57,582.14
£ F220] 2019 | 65602 | 69,170.80
e (TR) 2020 | 56,938 | 56.844.31 0.913 0880 0.921 !
2021 | 60,411 | 63,622.20
*p (.05, ¥ p.01, " p(.001

206

0.9

0.8

0.7

0.6

0.855

284d(TE, PTE, SE) H&(2018AF & 2021H7HK])

A 0.885
- N
)(.__\—\0 Seao 0843
M‘
0.854 Mmoo 0810
0837~ ~=<ST—e
=X

o
0.771

2018

e=@==ave. TE(CRS)

\ .
0. 75\
°

0.795

0.707
0.639
o

2019 2020 2021

—&— Ave. PTE(VRS) =3 =Ave.SE

St AALE|SHS|X| *34# ®23 20234 5



ek £E Fojse 94 7} padta gon,
o2 dal Wk FBYAL ANAY 29 K& ol

e gl et 53] iz 199 T4 A

Kl

=
il

[t
AT
k..

4
<

Q1 20204 o] Fele B TE(CRS) #e] 7Hit= g, W ws 2dAe] e WMEe AvEY,
A steele s Holu ‘°1 g e (R Dk 2 A, wAte TEE 471t &
ot Heof A2 199 YFo= st A M ol 7P A #asiiedl, woibe 19561 HE
%ﬂ.E%@°1%331§iﬂilﬂ%%-é?lﬂﬂ. § EEAHR FolE Bt Topdatst A 2T
( 4) WS FTAL 2018HFE 20219712 28Y 42D

DAMU 2018 2019 2020 2021

TE | PTE | SE |RTS| TE |PTE | SE |RTS| TE | PTE | SE |RTS| TE | PTE | SE |RTS
P(01) |0.804| 1 ]0.804] D 0932 1 |0.932| D |0.600|0.875|0.686| D |0.513{0.872]0.589| D
P(02) 10.73610.949(0.776 | D |0.662/0.916/0.723| D [0.502| 1 |0.502| D [0.553| 1 |0.553| D
P(03) |0.68810.829(0.830| D |0.766/0.795/0.963| D |0.729]0.770|0.947| D |0.613{0.648]0.945| D
P(04) |0.685|0.764]0.896 | D |0.630|0.644|0.978| D |0.682]0.684|0.997| I |0.647{0.714]0.905| D
P(05) |0.73810.995[0.742| D |0.839/0.947/0.886| D [0.836| 1 |0.836| D [0.705| 1 |0.705| D
P(06) |0.662| 1 [0.662| I |0.618| 1 |0.618| I [0.470]0.492/0.956| D |0.496{0.532|0.932| D
P(07) 10.802|0.834(0.962| D |0.821/0.880/0.933| I [0.905( 1 ]0.905| I [0.778]0.779]0.999| I
P(08) 1 C 1 C |0976] 1 ]0.976] I 1 C
P(09) 1 C 1 C 1 C 1 C
P(10) |0.7201 1 ]0.720| T |0.631| 1 |0.631| I |0.620|0.628/0.987| D |0.540{0.565|0.956| D
P(11) 10.69310.75910.914| D |0.585|0.664|0.882| D |0.592|0.835/0.709| D |0.517{0.742|0.697| D
P(12) 10.89210.95310.936| D |0.780|0.851/0.916| D |0.569|0.784|0.725| D |0.513{0.783]0.655| D
P(13) |0.609|0.7020.867| D |0.447/0.538/0.832| D |0.353]0.489|0.722| D |0.451{0.556|0.811| D
P(14) |10.826| 1 [0.826| D |0.541/0.690|0.784| D 1 C 10.649]0.908|0.715| D
P(15) |0.862| 1 ]0.862| D 1 C 1 C 10.41710.479]0.871| D
P(16) |0.695|0.814]0.854| D |0.687/0.722/0.952| D |0.654|0.710/0.922| D |0.662{0.759|0.872| D
P(17) 10.795| 1 ]0.795| D |0.891| 1 |0.891| D |0.686| 1 |0.68| D [0625| 1 |0.625| D
P(18) |0.699|0.845[0.828| D |0.717/0.766/0.936| D |0.707|0.770|0.918 | D |0.645(0.804|0.802| D
P(19) 10.751|0.815(0.922| D |0.937/0.949/0.987| D 1 C 1 C
P(20) |0.681|0.818]0.832| D |0.646/0.785/0.822| D |0.451|0.843|0.535| D |0.428{0.854|0.501| D
P(21) |0.645|0.777]0.831| D |0.533|0.653|0.817| D |0.474|0.733|0.647| D |0.452{0.754]0.599| D
P(22) |0.75410.94210.801| D |0.744|0.847|0.878| D |0.515]0.782]|0.659| D |0.489{0.882|0.554| D
P(23) 1 C 1 C 10931 1 |0931] D 1 C

C: CRS(Constant RTS), D: DRS(Decreasmg RTS), I: IRS(Increasing RTS)
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Aok} 20149 AAtu A =S AXEA 2
A e go] AstE|o] mjZe] 3009t = 7HAeA
(HYFeo], 2015). wdAte A4 FHAEC] 2
1AE BAHES S AFHRES WA, ol
&3k el AR o] oFstE| Sl om (Y Fulo],
2015), 2219 Aol F vlZo] 1819 2020%3)
1469 (20219) 2.2 301 ol AN 714
wjEo] 7bE & FoR Fas
= &9/ FduZEe] 1.0
2.59 43%5Fl
ZHg =S 6
a a&4 OIOiOUr 20213 =0
7}2 gl o} #ejH|7y Sokete] it 3.2%
Ak, $£497)7ke] Hat QgujEe] 1.4902
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UEehta gl ole FEAQl wakA,
HellMe] Aol Feld Aoz Wt
Az gAd T2 TEE BA7|7F B¢t A
et Az g ATAE AV F9
Zd0] 17%7F 7katda, 2o whel wj&ed7k=
34%, safv) el Fejv)E 24%7F S7F8kS e 2021
do| mjEdrted wEe 3102 WA uly gl
Maddelel 6.70) vl vk, Foju]e} Felw)e
& 222 #lx lu}fﬂ g7l Mddele] 4.1%%
U}EiEu 8.0°l Hlal & A5 Bt dEuiE
1.79e® 7HLﬂ°Ja 5.1997 vldele] 4. 1°4<>ﬂ
Hlg] Hes & 5 drh aiAzo AT F
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27HEZL A Eeta, SEE 93
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(% 5) uRELAL H|E29| 2ol Y F259 24

o H5gel 99 722 A (RTS)

o PTE SE CRS DRS IRS

2018 9 (45.0%) 1 (55.0%) 3 (13.0%) 8 (78.3%) 2 (8.7%)
2019 13 (68.4%) 6 (31.6%) 4 (17.4%) 6 (69.6%) 3 (13.0%)
2020 7 (36.8%) 2 (63.2%) 4 (17.4%) 6 (69.6%) 3 (13.0%)
2021 8 (42.1%) 1 (57.9%) 4 (17.4%) 8 (78.3%) 1 (4.3%)

&9 997 F2 F(return-to-scale: RTS)& 718 ER¥ # })\"\f A Aol Fasitt. A

Z4eit. (& 59 23= duud, 201893
20209 183 20219% = ANbA oz qiR
o W E&(PTE ) SE)9] H%(20184: 55.0%,
20209 63.2%, 2021d: 57.9%)°] &< W,
20199%dl e <5 7l=ol g W &&(PTE ( SE)
9] H$(68.4%)°] B A e

N8 DMUEE Hl &9 de w3 B, A
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3|7 2ol AT (P 12), WA (P_17) To] ¥4
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gla zZE|tjo] (P _08) 7t
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Bl Azt A AAsta g
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TFEFS 2AEEE B8 FHAES ARk ¥
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o Az 78%”01 Z gz} Hhel 201839 DRSO

ARl A" d=elH

A

(P 07)& 2019¢ 7€

£ A&EA IRSY 99l fAI8 o 4] A
24 & B8l A& NAE 2t i

F7HH R, K2 9l iE DM
W7 FRE AvEd, 201833 2019359
CRS 7IdM = +2 Z4uit]o](P_08) ¢ /i
A2(P_09)7} 7P 2L F2Hgo|a, VRS 7]

So) gy

209



ozl - otxlod - 52t}
TORE AARE P ODFH ML (P 09), 28] gl 9 ezl agla LEnPlA ZAuAE
1 sfolH|l (P 23) 59 E3AIEC] Bo] F2H oA AMEAE FHE L Frjsle o TAYslE b
oo ES 20209 20219 R E ofde] 2EW golu, Ln TCe +uH|¢ WS 23 v
ntio] (P_08)< /dde (P 09) 18 vty o2 TA 713 d ARE Tt T2
(P_19)°] CRS 7F4 &loll M 71 Bo] FxEAx,  Ed/ A3E 5& L5sle 14y T8, A
VRS 7F4 slellde Mdd=l (P 09) < mleiel(P 17) B2 98 Bule TA9] #ukz #A4 =) 3
o 2357 M 27 des AU 4 k. v B ¥|&S TR B8 Ln RFE AF9A
BE, A8 B EA 59 FEitolv 717 - &1t
4.3 DEA £84 HEQ0! T 59 S LR diAA kol whet glaket
3 oo g AMEERA A FotE HEo2 EME
DEARA LS w2y A S o] &sle] DMU  B¥#etE 2531 v &S ¥3at, rixgoer
E 7o AA 284S 2T ¢ QAT o9 2 Ln PFE £98 At AFete AFFTFRES
& AA a&A0 GFE NAE I FHLAE o]t
7t AFRAAE B3 e olgl ol . wel E A e $4 Simar$t Wilson (2000,
A B A Simaret Wilson(2000, 2007) 2007)°] A3 26 REXEF] ©d 3784
o] Aetgt 2vA HEAEZ A AR (two- < AAS] Aol &4 @3 N 23 2 &
stage bootstrapped truncated regression)< o5 7to] AB/EAMS NLEY, B4 AyE o
olgste] W& EWALY] DEA &egtel d8< 1 &9 (¥ 6)3 2t}
e ZIAFUIFS A £ 2R1ES AFE ¥ o] (Pearson) 9 A#EAE CRS 7|4k &
O 2 Ao 2EF v AN BAe o &4 @3 VRS 7Nt 84 #E b2 Felst]
& 2(2)9 2o} =23t ol AREA At 93, CRS
7o 84 Fe F2 9% B4 005 B4
0,= By + B0 SMC+ B,n TC'+ Byln RF+ B,n PF o2 folgt FHAAE /AR @& ¥, VRS 7|
+e (2) Hhe] g8A ghe A eAET o H(+)9 4
A AHAE 7 2 e Aoz BAE. wela 2
A7IM 6 A af FwA sl REZER R aqoae doje 4R 232 slueR VRS
94 %% (bias—adjusted)d E&H #olx, =4 76t 584 73t 29} Yite] Aekal Lo go)
&, BB N % FBAY VRS 714 58 5 7lo) ov REAEY B IARAS A5
*301] FFS AT 1§ SHAUWF EGHRFEY Ak VRS7IEY] Z&4 o digte] A 5 E4
ARATO|AL, g 5 DEE FA9] eagoz,  Ade (F 7>JqL 231, BYo] APEE Wald 7fe]
A FAgoltt, mak B ApdM e g FRA AP BAF (L) gho] 28.4302 folE 1%004]
U5 29HFER 3 dl 7 #4800S n¥st AT 717‘0}— Aoz AL FHX9
Aok, A Ln SMCe vl 9 vl vl gz & AE 9n|dhE Sigmaghd 0.0875612.2 9]
210 SHEAYALLIZ|SHS|X| ®j347 ®23 20234 5



SMC TC RF PF CRS/VRS
SMC 1
TC 0.568*** 1
RF 0.268* 0.003 1
PF 0.762*** 0.488** 0.263** 1
CRS -0.143 -0.015 0.187 -0.125 1
VRS 0.215** 0.227** 0.205* 0.254** 1

*p (.05, " p (.01, " p (.001

(E 7) VRS 7[gte] =840l &S o= SEA 2E(2018H-20214)

i (95% Conf. Intervall
e s o | B | [ [ o e
Ln SMF 0.0064 0.017543 0.36 0.715 -0.0279 0.040551
Ln TC 0.019661%* 0.008824 2.23 0.026 0.002709 0.037008
Ln RF 0.018184** 0.008532 2.13 0.033 0.000751 0.03392
Ln PF 0.031057** 0.013415 2.32 0.021 0.005794 0.05884
constant 0.321078"** 0.094693 3.39 0.001 0.13528 0.506465
sigma 0.087561 0.010311 8.49 0.000 0.06324 0.103292

* Wald chi2(4) = 28.43 *Prob ) chi2(5) = 0.0000

+ AFellM = 20189 FH 202197449 A
dlolHE £4skslen, £4 713 Wel (2020 1
4 $) A AAA 22U-19 Aol 2t
A AAAAQ 4717388 SR Al 9l

SH= AT |5HS| K| #342 Ml2E 20234 5

71} 718 'eke F 7 7Fed = AlAEH
wehr B AFoAs ZRu 2y Al 2018Lﬂ
7 201999 &4 dHolHE ﬂ%}ﬂ iiﬂr Ay
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o o
fil
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9
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12l
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1%

(F 8)9] ZEU19 ¥ A 7|7k
oA @A 3| AEA 29 Zﬂ%&?l Wald
AR EAZE(4) ol 7.65% & Agwr}
3].;] 0}37 oz H/\q oh;], _ir;g ]9] o

nate Sigmaghe 0.090424% 1%
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(E 8) VRS 7|gte| E2Mo| Y&S n|x|l= EEA} 2YHF(Z 2L 19 A o|HAIE
: ;

Bvironmental | Gperye oot | DO |, | pylyy |9 Conk I“tfj;j‘i
Ln SMF -0.02529 0.030215 -0.84 0.403 -0.08485 0.033838
Ln TC 0.004942 0.020467 0.24 0.809 -0.03667 0.042172
Ln RF 0.016865 0.013649 1.24 0.217 -0.01127 0.04202
Ln PF 0.039091** 0.018989 2.06 0.040 0.004025 0.079552
constant 0.635489*** 0.155087 4.10 0.000 0.338132 0.938191
sigma 0.090424 0.016001 5.65 0.000 0.052195 0.114723
* Wald chi2(4) = 7.65 *Prob ) chi2(5) = 0.1051

(% 9) VRS 7[Ete] Z2Mol| F&2 nlxle EEAL 2EF(ZZ2L 19 EA o|FAIH)
: ;

s | ot cot | B || gy | Cont
Ln SMF 0.01445 0.0128 1.13 0.259 -0.01042 0.039638
Ln TC 0.013415** 0.005974 2.25 0.025 0.001534 0.024666
Ln RF 0.030739*** 0.008183 3.76 0.000 0.014558 0.047072
Ln PF 0.060968*** 0.014815 4.12 0.000 0.034178 0.090922
constant -0.00092 0.104712 -0.01 0.993 -0.21928 0.193367
sigma 0.051016 0.008058 6.33 0.000 0.029364 0.061806
* Wald chi2(4) = 67.7 *Prob ) chi2(5) = 0.0000

Hog golay] BAHAY. 22U B4 oA Al HY5E 1%04 2R BEAY EARCE &
Aol MEA S S MAE ABH e W gF (+)e] AFS nAE AL G
2E AFesaz dlH,

2} Y o] F Al ta B HARY ®

gol A (E 99 ek ¢4, 239 AFEE V. HE U 047 AAFE

AT ET Wald 7l A% EA ) gto] 67,702

FASZ 1% AL 7126k Ao U

weH(Prob ) chi2(5)=0.0000). =3, %2479l o Aze WAL gholye] past may
A& on|sh= Sigma#ke] 0.0510162 1%5<ell Yoz Qste] vj$ o 3ol AHa] ot
N EARCR o3 Ao YEgth, REAEY A4 B ATE ASHow zadm 9T,

WA Aol e, LU (T0)E )%
2 5%IN, AFYAR(RE) S A G558 (PF) &
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VRS Benchmark
P(09)(0.37);P(17)(0.31);P(23)(0.32)
P(09)(0.13):P(17)(0.42):P(23)(0.45)
P(02)(1)
P(01)(0.04);P(08)(0.74);P(14)(0.22)

P(05)(0.30):P(09)(0.17):P(17)(0.53)
P(01)(0.03):P(08)(0.82):P(15)(0.14)
P(09)(0.11):P(14)(0.19):P(19)(0.70)
P(05)(0.02):P(19)(0.98)

P(01)(0.05):P(08)(0.75):P(09)(0.20)
P(01)(0.03):P(08)(0.33):P(09)(0.63)
P(09)(0.72):P(14)(0.03):P(19)(0.25)

P(05)(0.65):P(17)(0.35)

P(01)(1.00)
P(02)(1)

— — — o~
= o~ — 0|
> = =2 ==
= = = o=
(s &) <)) =3
A = = = Jan] N’
&~ A == A o — S|P
m9)\.)))346))))))))8)\)))8 —_ |~ — —_| | =]~ =]~ =
E|= || 0|m | S| 0| 0|0 | W= S| N D= — || < <+ o< | |o= Do
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Measuring the Efficiency of Educational Publishers and its
Determinants on Efficiency Change*

s ook ok

Jinwon Yang** - Jiyeon Yang*** - Kanghwa Choi

Abstract

This study used parametric data development analysis (DEA) to estimate the contemporaneous
efficiency of 23 educational publishers in Korea from 2018 to 2021. Moreover, we employed a
two-stage bootstrapped truncated regression to identify the internal factors affecting the
operating efficiencies of educational publishers.

According to the DEA results, the technical efficiency (TE) of educational publishers has
continued to decline over the past four years, and the average TE has decreased mainly due to
scale inefficiency after the outbreak of COVID-19 in 2020. In addition, payment fees, rental
fees, and transportation costs as strategic operating variables of educational publishers have a
statistically significant effect on their efficiency. This study provides practical implications for

improving the efficiency and promoting sustainable growth of publishers.

Keywords: Educational Publishers, Efficiency, DEA, Two-stage Bootstrapped Truncated

Regression
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