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(29 9 Q)

T 20174 20184 20194 20204
dutx A S 11,698 11,533 11,637 12,593
2319 w8 oggAM A 289 28,287 28,547 28,420 26,692
71 50,104 51,277 52,462 51,290
2A 90,089 91,357 92,416 90,576
pERe 39,329 40,020 42,179 43,000
ikl b 75,196 75,007 75,286 78,634
LRl S5 2,388 2,597 2,947 3,723
=% 4l 551 557 583 555
Bl 207,553 209,538 213,412 216,488

7lek JEYl/EE AAERAAY, AT, A7 % A7 E 299, A7) i d9d], Ve dAE 28, A

oA SR}

2020). 2019 F&I=4¥]

FAZAS BEASBR(2021). 2020 FHZAGZAE Fnske] APAE AT

(E 2) EHAL 2 F2Y oz oiEdg
(9] o )
T 3|AL § 20184 20194 2020 20214
2 S} 23 3,577 3.743 4,181 4,567
WA - FFFA 14 9,094 10,923 9,324 9,985
o=o] - 7€} 9 3,469 3,430 2,941 3,068
l:;j AR - 1,467 1,609 1,666 1,661
2o | FEA 7 13,266 | 12,906 | 10,767 | 10,513
gEA, A - 2T, =] - 7]E 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
qeEahEal gl 20209, 20219 RN SAE 7122 A7 A
20219 v <F 3% 1,8119 ¢o= 20184 U g EdAE 712 Ay ZuA gl 22
3% 3,3859 Yol gl 4.7%(1,5749 9) 7Hagt A el A3et wAE JfESAY E-5 FE Y
Aoz Yelgt=d, ol& 2015 MNP &2 o WA TF & wE ARACE wSEFHAIE
201895 E EAAcr AgHo] maA F gFF 9 wiE TR FAHL Ye AR getHa gl
IXE E3tete AR wiEe AgAI7E 20194 o mebA B AFddA e 22 34 old Al
& olojF ot 2020 ZE2 A o] £ 2 W A2 LA o]|F AJH Y wsEHYA Y HEE v
Z¢e] AT FoA fob- 25 - T - AT T frojnlet WskE A dvta #dste] o] F
gto] S0l HgH FHo R HtE WA gt 712k kel EEA] WS AT E A} g
SHE MM SIS X| ®347 M22 20234 5¥ 201



A8 A= AY AF
”51’0]14 9] oi:lli Uyar 5(2013)< 201054
E7] A A W 7970 A9 &9 2845 DEA
o} BEYl 3AEA S B3 243 E, dEvsR
Mol WA Ao Q1 HitA
o1, F99 vHlE& A8t
Zal} Z0]9] T83le] A FEA
Aok, w3t Lee@r L1ang(2018) o
& "“ﬂ"ﬂ sl <l

aL,

=
o
EAER s A

2439

s

Il H7EH=
3.1 DEA 2d

FeAe 288 S HAR Bloto AEEs
A e TEH S ek (S, 20150 uZ
2, 2017), BEA A HE JH 2H0R
olf FUES F7keHA doWA oW b AEE
= ARANTNA FoWA Y AEEel FHE
S= AHE TR, 2015). dvEoR
SRS A Bee 9niske ZoR 7 A5
TR (DEA) = B3l H4dA 2845 S
DEAE B2AQN qAHE2A @95 7He] Al &
S S35 A AFAGY Rdog dEA
H| 242 (non-parametric) Fo|th(&# 73}, 2017).

DEA A2 P2 9] 7 & 7oz BWs
]q+ % (Constant Return-to-Scale: CRS)E 7H4

& CCREEH 7Pt 2 (Variable Return-
to-Scale: VRS)E 7}t BOCCEREE L2 FiEHH,
olgd F BYPL FYF AE F o= 84 24
Tt wet 92 (input-oriented) 2
A& 8 (out-oriented) 2E o2 FHE (]
2008; #7443}, 2016). DEAYM & Huel 43S
7 &&4 DMU(efficient score = 1) tigt
M ARG (DMU) Y] Bdd Ze4ds 3%
. gukgo g DEAE mle dEER o9
= 71 e qAER S E Mgt
MU 98 =, (i=1,2,..m) &, %E—ﬂ,
y;(n=1,2,...5) & Fo gt v 4 (1)
BE 7P AEE 7Y CCREFe
5. 1994; Blg] 2008, A/3E, 2015,
7c}'§]' 2016)
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Mazxh, =0

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

g Ay~

R A =0

S
s, = E(‘)ym (r=1,2,..,s);
r=1

(1)

>
oo

5=
ol
&

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

o oX
=

>
e e X
a8 JE e o
1o,
[ 8
o

o,

o
1%
v

B
o
P
o8l

FALRY AN BEAo] 10] B, dE 2
S ¥WE} 000 =1,5, =0,5" =0)°] ¥
T DMUE &&%< DMUZ %
W 7R (V) 9] ol 1
, 2 7Hge BCCREo] Hd,
T3 CCR 2 «]5} 71% &&% (Technical
Efficiency: TE) &3 BCC 230l 93t &4
(Pure Technical Efficiency: PTE) 3te ¥ &<
TFE &5 (Scale Efficiency: SE)Z A 2jsth(7 )
& 5. 2021; Banker &, 1984; Fare 5, 1994).
3.2 Simar2t Wilson(2000; 2007)2| 2&H4| =HA
3| =4

]
Ql Y4=9 dolEHE 2
(production frontier)e] B]244 i 7}
AE 7o R GEE S AT B}
2022; Simar9} Wilson, 2000). E3t, o]
B ZAbs TR AEE 24 999 #3

St AR S| K| 7347 ®M2% 20234 5Y

2& EUE Aiybe ZEEE F45ta B4 ©
9 B84 AeE AdsE Bl S @
th. w2bA, DEA 41 A3AYH 24 &4 5
oz st FAA FEolu 5AA 215 #3t
(statistical reliability interval)S 2% 3}7] of
2191, He] %] (biased estimates)E A3t

= A zﬂ:o]

.

AT mebA] Simaret Wilson(2007)
olg gt H|EFA A W9 A& ety 93t
Weto & dlolE A I oA RHEA QL A& o] A
drtd oz N=2 000)< 53 Hel 2%¥ (bias-
adjusted) BEAS B8l g8 A1F ks

E X~ E & (semi-parametric
.wﬂ ﬁEAEﬂ
435171 Sl

7 A

—

e

2] n A A% 29
2 WA A (right-trunction limit) S

—:"
3] 9124

—

truncated regression)< A <FatS
/\1 Simar<} Wilson(2007)°] #|<t3t
Eq] AL S B3 WAL &
o] ZuAte] BEAd om et dae |
ojtHA FEXEF T3l
gk o] 24 EEHQ} d3FE 71E Simar
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& QWA ARG JPoN ARAoz M}
o B4 BUF GFL VAL Urst FBA
548 1Y 3 W98 5 U ¥FES mEdte]
U2 Wz eAn B AN AeE o
29 W5l 03 elE B 2

o HlZU7 HEAAHE B4 18 RE A4
Ak Bmy, AL, Fol7E, A, A
AN APAZDHARE, 970, o),
£, A, AR 5% AL
C18g, Ao, @y @ e Az,
Wz 52 95 9

o gl B ARE S
SN Rk v goz, EA9 Fai

AAe] A7)

%é_‘ % ; :
o T 1 T e WAk A4 2 F

2ol #5 Toln, & AFdME %‘*}Euﬂ
ol £3¥ Ad@gd 7|A4d ddew AHst
ATh EBAHLS A FA A A EH =S
Aolgtes FEER AR Wik oyl ¥, 1|
tol e HES B Aol ol Wid
SHA o] oA 1L e, mebA] 543 Wstel=
9879 wsld] wrh g§10 % U$sh 73

P A B A4 DA

) 3T, AEA S Ry Y
FAFTE FAHA tEE A vl S7t=
7144 Z-&4 (technical efficiency: TE)S =%

&
BT}, B A= 201995 2021d7HA 9] 24
%%*}ﬂ Z}E% MaxDEA Pro 8(www.maxdea.

AL Mgl BABG

Z Ao N w&EdAbe 2018 HE
202197141 9] BRFRS] 71EAA Y 7)E &
B (TE) 2 7R 7]E 3o A9
&4 (PTE) & Eﬂo}&%v} £k 7
(RTS) 71 stelA 71 DMUES] WX} zgi
© 759 FA ﬂ/«]*é}ﬂ 214 Tl
2021714 Axd =2 H3F TE 32 ﬁéﬁ PTE %k,
a2la P SE #e WEs AEY, e (1
4 29 (F 4) 53 2.

DEA ¥4
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e
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v,
dE ¥y Ax Ave. S.D CR SG/AE EMP TR
2018 | 28,666 | 30,882.41
) =97} 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
DE sj@ae | 2019 | 24,542 | 25,449.61 0,648 .
W (SG/AE) 2020 | 24,063 | 26,990.45 |
2021 | 26,813 | 33.646.08
2018 225 188.92
2994 2019 223 195.76 0856 | 0.874°% .
(EMP) 2020 219 197.15
2021 231 225.10
2018 | 57.159 | 57.582.14
£ %20] 2019 | 65.602 | 69.170.80
Hae (TR) 2020 | 56,938 | 56,844.31 0.913 0880 0.921 !
2021 | 60.411 | 63.622.20

284d(TE, PTE, SE) #&(2018AFE 2021H7HK])

10
0.904
59 A L
x-—‘\'\o Sea. 088
0.855 0.854 ‘*Nsw
0.8 0.837 S=oT ’o(
.\ 0.795
()
0372 0. 75\
0.7 e
0.707
\639
°
0.6

2018

@@= ave. TE(CRS)

206

2019 2020 2021

—&— Ave. PTE(VRS) =3 =Ave.SE

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

e gl et 53 iz 199 A A

Kl

=
i

[t
AT
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4
<

A< 20204 o] Fele B TE(CRS) #e] 7Hit= g, W ws 2dAe] e WMEe AvEY,
ﬂ]ﬂ%ﬂé%ﬂ%-Ohl‘ﬂ g #a (E D9 2o A, 1A TE= 24713 5
ot Heof A2 199 YFo= st A M ol 7P A #asiiedl, woibe 19561 EEY
%ﬂ.E%@°1%331§iﬂilﬂ%%-é?lﬂﬂ. & EEAHR FolE Bt Topdast A 2T
(E 4) WS FTAL 20187 E 20219719 28Y 42D

DMU 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 |0.932| 1 0.932| D |0.600|0.875|0.686| D |0.513{0.872|0.589| D
P(02) |0.73610.949(0.776 | D |0.662|0.916/0.723| D [0.502| 1 |0.502| D [0.553| 1 |0.553| D
P(03) |0.688|0.829(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) 10.693|0.75910.914| 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) 10.609|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) 10826 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 10.41710.47910.871| 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 [0.625| 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
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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
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T 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%)
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oszlel - ¥ - 325}
To2E AANS(P_0D) 2 /ig ¥ (P_09), 18 2ol 2 exeol |y eEnPlAA FANnAE
a1 gojulsl (P 23) 59 EdAEo] Bol #HxH NA ANEAE FHeta Avljstes d S stE v
oo ES 20208 20219k E ofde] 2EW golu, Ln TCe +uH|g X3S 23 v
njto] (P 08)¢ 7Hddel (P 09) Z1elx mfr]d o7 TA 7B o AxE T¥ste] & FAd Ak
(P_19)°] CRS 7MY sl A 7} @o] #xEn,  EdAl 238 55 Eddle vey S5 A
VRS 7H4 stollAl= 7id 9=l (P_09) < mi(P_17) T Y3l Bl =49 Sty ged gy, F
of B3I A 7ML s T k. v 59 v &E T %9 Ln RFeE AFYA
BE, A8 B EA 59 FEitolv 717 - &ut
4.3 DEA £84 HZEQ9! T Y s 2R diAA kol whet laket
I o]of] th3t AHEEEA A Fdte H G0 R A E
DEARA LS w2y A S oj&sle] DMU  B¥ete 2531 v &S ¥3at, rixgoer
E o] ddd a4 2T F UATE o9 2 Ln PFE £9& Alg¥a AFshe AFFFESE
S AU 884 9IS A= Y3 dA8AE ou|git
ko] FABAE EAske e o] k. whet B Ao 4 Simaret Wilson (2000,
A B A= Simaret Wilson(2000, 2007) 2007)0] A3 20tA FEAEF @ 37 4
ol Aotgt 2vtA FEAE b JAEA (two- T AAIE] Aol LA I N A 9 2
stage bootstrapped truncated regression)< o5 7to] AB/EAMG NLEY, B4 AyE o
ol g3le] W& EH|ALS] DEA Z&#kel 43S vl =9 (Gt 6)3 2t
A& AL Y59 A2 & 852 A5 9 oj<&(Pearson) 9 A2 CRS 7]9He] &
B Ao =& A A WAL o &4 @7 VRS 719 84 @S wE Felst]
- 2(2) ¢ 2ot =3ttt goj& FIEA Ao <shd, CRS
718k B &4 2 T8 o5 HeEY FAH
0;= By + B INSMC+ B,ln TC+ Byln RF+ 3 In PF O frofgt AAAAE 7HAA 42 v VRS 7]
+e (2) Hhe] &4 72 SE8AET Fo H(+)e A
A HHAE 7 e AoE FAEAY nepA 2
1M 65 AL g S sl FEZER R aqoae doje 4R A3 sueR VRS
94 %% (bias—adjusted)d EEH Folx, = d 76t 584 73t 29} Yite] Aeka Lol gol
¥, BB N 1% FBAY VRS 714 58 S 7lo) ov REAEY B ARAS AA5)
*éoﬂ &S A E g WA UFE SIRTFEY ATh VRS7IHES] G840 diste] oA 3| HEA
ARATFO)AL, g 5 TEE T2 eago g, Ay (DI 21, 28] A== Wald 71ol
AR Foolth, 3t E AFolxe s W AR BAFM) %ol 28.432.8 FoFE 1%0lA
UE SYRFER A4 W 7 480 st AFWKE 74ske AR ERlEHY F449
Aok, A Ln SMCe v 9 vl vl gz & AE ou|dlE Sigmagtd 0.0875612.2 e
210 St A A E| 8E5| K| %342 F23 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[gtel =840l &S olxl= SEAL 2SE(2018H-20214)

i (95% Conf. Intervall
s L o | S |0 [ [ 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
HlolHE £4skslen, £4 713 el (2020 1
4 $) A AAAD 22U-19 Aol 2t
A AAAAQ 94717388 SR Al 9l

SH= AT |5HS|X| #1342 Ml23 20234 5Y

7)'sk 718 ke F 7 7he e Al A e

b B AfME mzu ) A" 2018Lﬂ
7 201949 &4 delHE ﬂ%}ﬁ iiur T
ofd Aol EdAte E&Ael @

-
e
_0|L
L
DO
i
L
L
1l
ok
B
e
1%

(F 8)9] ZEU19 ¥ A 7|7k
oA @A 3| AEA 29 Zﬂ%&fﬂ Wald
AR EAZE(4) kol 7.65% RE Agwr}
3};] o}.c_L7 oz H/\q oh;], _ir;g ]9] o

nate Sigmaghe 0.090424% 1%

2711



(% 8) VRS 7[gte| 2840

982 ol

: ;
Bvironmental | Gperyed oot | DO |, | pylyy |9 Conk Intfjgji
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| F2 n[xle EEA 2EF(ZZL 19 2 o|FAIH)
s | o cot | B ||y | 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 golap] BAHAY. 2R B4 oA Al HY5E 1%94 231 BEAY EAGCR
Ao MEA S G MAE ABH e W g3 F(+)e] AFS NAE AL GG,
2E AF5sna gelHq.
22U W ol F A U3 wd FARY ©
gol A (E 99 2k ¢4, 239 AFEE V. HE U 037 AAE
AT ER Wald 7l AR EA ) Fto] 67.70.2
FO5F 1% ATALE 7126k Ao U
WeH(Prob ) chi2(5)=0.0000). =3, 2479 o Aze 2R ghgolqe] past mzy
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Measuring the Efficiency of Educational Publishers and its
Determinants on Efficiency Change*

sk ko

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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