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Abstract

This study measured the annual efficiency of 41 Korean publishers from 2017
to 2022 using Data Envelopment Analysis (DEA). The analysed publishers were
categorised into two groups (23 educational publishers and 18 book publishers)
to examine their efficiency and how publisher's operational variables affect
efficiency. Based on the DEA results, both technical efficiency and pure

technical efficiency of publishers have been declining over the period analysed,
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and on average, 77.6% of all publishers are located in the decreasing r
eturn—to—scale area, indicating that they need to downsize to 1improve
efficiency. Among the operational variables that affect the efficiency of
publishers under the CRS assumption, sales cost per new book and number of

titles published were found to have a statistically significant effect on efficiency.

Keywords : Publisher's Efficiency, DEA, Two—stage Bootstrapped Truncated
Regression, Covid 19
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Fwape) ma4 wEel oW g2 wWAEslE FHew
2.2 ATHHE: A5 X5 A (Data Envelopment Analysis: DEA)

DEAT A F¢ div] A& AibsE 284S S48+ daddl 2A7IHe
2, R4 7FA4S 7]Hbe R Charnes, Cooper and Rhodes(1978: ©]3} CCR)9]
A A ek B S 5F 2 (Constant Return—to—Scale: CRS) X3&3 Banker, Charnes
and Cooper(1984: ©]3} BCC)7} AIAI3F 7}l = (Variable Return—to—Scale:
VRS)®| oz 73 4 vk, HE3k o]#fgk DEA EP - Folxl A& FEs
AsAA FUALS HA3E= FYA S(input—oriented) REE I, o3
A Ab=ES Hugste e AFEA & (output—oriented) E¥ o R FEE
B, 2015 HZsh, 2016; a4, 2017; S4EY fF9H, 2023). LukA
28e Huo APE Ad /ME JAA A G (Decision Making Units: DMU)Oﬂ sl

e
S
o 2 210

4> W
;g o

)
&3
>

stel /P4 DMUS vlaslel 4o48 5848 54k olsh o] DEA RYe w)
hooe ol Bgese el AEess ndd aede 4T ¢ 91, 7
7tel DMUZHe] &85 A gtste] vlage=i WA whr (benchmarking)ol o 3
Aug ATe & 3l
DEACIM = m7le] d8E3 719 E5eS 71 /i A2 A S DMU,©
AHE ,(i=12..m) 2, FHVFE y (n=12..5) 2 7P, BAFAFRE 714
1

TE -
3 AZE 7)uke] CCREFHS e 2 (1) o] uebd 4= Qlth(Fire et al.,
=]

1994; ®¥4ks], 2008; A7, 2015, #7443t 2016).

oA7oIN o EEA
otk B, 5= YL ol f WEloln, o= Y9 o
e}

2

)
&
of AellA mEA ol 1o1A, g3 249 o HWE7L 0] H= =S TF
s DMUE &&delgh gojgict. CCR EolA 7FeA Fthn el Fol 19] =4,
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7Pl BE 719 BCCEE o] Fth(Banker et al., 1984; Fare et al., 1994). &
3, BCC & ooﬂ 93t 4714 & &4 (Pure Technical Efficiency: PTE) kol th3dh
CCR B34 938 7% F&A(Technical EfflClency TE) %9 v&S 752 38&
(Scale Efficiency: SE)Z AY3tt, &2 88 0B 31 1HY e 7HS A4
o, 10 7S FRe o3 a&4 £ %j\‘:}?: A& ek, SE7F 191 ZdE)
7F M HAY R el des dr@H(ard s, 2017; A, 2019).

<R DEA= $A4 7HE flo]l dHEd =9 dHelHE 283t A
(production frontier)?] H|E42 HU 7}'s FHAE A
A& A3} (Simar and Wilson, 2000). o] %
o] fFehgk B2 R oR Aivls ZEEOE FA
A stE E3) A& E Y (Simar and Wilson, 2007). A& A&

EAA FEoY AlF S AAEIZE olfga, el FA X (biased
estimates) & Adste= FAE 7HA L
Simar and Wilson(2007)-2 ®HEZ <1 /\]gi'ﬂol’d(liﬁ N=2,000)% AArs] He %=
¥ (bias—adjusted) &&AZY a&449 g F3E& 22T F v HESFEH FE
2 E W (semi—parametric bootstrap) RS A3}t Simar and Wilson(2007)
agdd JdFE mA= %7351‘?1% A8 98 5 @@ A (right—truncation
limit) & 717 oldA FE2E A 39 %4 (two—stage bootstrapping truncated

regression)S A<k aﬂ‘jr

rE m1m

B A3 gstEais g sl 2xd 20229 SAG BA A EFS 20224
7% WlE 1009 o] E3AL FollA S FdALSE dEE FALE SO C
2 AAst. 1S FAE fol 25T AT TAES T2 UFeE WA
D G HaA, shEA, AP, To] To EAE FE E%¢ey, ddiE =3
AFE oJdo]l A, 8 QI AE, SteERA 59 Folo TAE E¥sla k. 2
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A9 DEA #AoAM = w8359 dAsAA = (www.dart.fss.or.kr)oll 5%
201718 20223704 9] A B E 7o R g 9 8 29 ARE FE
sttt dlolE =R AAANA ASAef o] FAE 7HX ARE FA LA AL
i, HFAoR g FAF 2370 G E3AL 18708 G 41709 E3AL AR
& &8t
<i 1> =9 WFo 54
A= ®F Gl Ave. S.D CR SG/AE EMP TR
F21H19 2017 | 20,065 | 25,475
) & 917} WAl 2018 20,796 | 24,903
(CR) old 2019 21,280 | 24,226 .
(&h9]: | =219 2020 20,160 | 21,127
kel ) whAl 12021 20,591 | 21,420
o]F 12022 21,300 | 23,325
21419 2017 | 14,681 | 18,089
s an) | 2A 20181 16,138 | 20,308
94| (SG/AE) ol 2019 17,276 | 20,911
W= (9 | 21192020 17,099 | 21,825 0.683 !
Wokel) WAl 12021 19,126 | 26,928
o]F 2022 19,921 | 27,419
214192017 | 165 171
ERRpp WAl 12018 | 163 159
old  [2019| 163 163
(EMP) S2u19 2020 163 62 0.847°* | 0.877™ 1
(91 )
aa 12021 170 183
°o]F  |2022| 194 250
213192017 | 38,755 | 45,188
79 WAl 12018 | 40,751 | 47,283
%9| (TR) 18 [2010[46802 [ 56,631 | | o | g |
Wy | (99 | =219 (2020 | 41,828 | 46,351
aEel) WAl | 2021 | 44,888 | 51,412
o]F 2022 44,620 | 50,793

* p<.05, *x p<.0l, *xx p<.001
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sk, 2018; Wy} FHt¢h, 2021; Wol &3 &%, 2018; oA <], 2020; FFR}
3E°], 2021). DEA 415 913 dERiFREE S0 viEd7tel duju) e} dhey],
83 E3A Y 42 AASY N, EEESEE 2341 uEAS HA4E9
(F21 9], 2023). 48 W &9 W 3o AAAAE EA4 5] A8 ol
(Pearson) FHATE = FHEA Ao ot o Wy &5 WS
el Fo5E 0.1%90M BAHCE FoF 23 FRBAA(NEA7E 0.920, o

h hod ,
Hlel #HEH] 0.894, THY F 0.913)F 7FA AL vk # A5 DEA #4 A= &
IALEO] 71 U] fEkek S agFow 93l Hu e AAE =&
sl =gtk 718 stol Ak A13F4 DEA 29 (output—oriented DEA)S A A s}
of Ay &84S 54T DEA 40 AREH 2017dFE 202237419 19
2 =Y W9 Ve AA B < 1>
Iv. d5E4 24
41 S8/A 284 &4

B Aol DEA WHES ol&3te] 2017URE 20223709 A EFRALS]
71% @& (TE: Technical Efficiency)®} 4 7]% &84 (PTE: Pure Technical
Efficiency), Z8]al 7% 4 (SE: Scale Efficiency)& =743l th. 2 59 DEA
B Azl 22 x8E o] glth. DEA B4 AnE 7|wo R 2017d%E 20224

A AEEE WS E23AF D GyRE Z3ae] #Ht TE 3 PTE @, 28ar S
el Wxe o8 <19 1>3 <19 2>9 b 1ok A4 /8 DMUE 9 ?iE
H DEA ¥4 A3 2= Hol AAjE o Q).
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Foll 7HHA a&4ol & AR Utk vk or ws FRAIES FE
frobx e el stle ddeR SaAY AF-aT, wabA-shgas e AdrkelS
o st HAo mAE FHstal 7o, EAT T4 e mE kA
T8 FAAae ZEY 19 7IZF Foll st o) vt Fg gyt kA delwF
°of A% FAAE olEt ol TFACRE F3AY] &84 Astel dFS v
Aow BAT & vk JEu ARSIA AR R ehshd 2022139 PTE= A2y
19 B4 olde] FFom gg&Ado] IHHE Aoz BAHAG

s, delE S a8 A 73 uiv] fhAska Qi ok, 324 199
Dol 2™ 2020 ¥ 2021de= EEAFS] HaFo] v TAEAA N, 2022
= Al &40 AA &Sk dvk Hat TE & 2017 0.7440014 20209l +=
0.625% mid ZFAsrgi o, 2021deE 0.629% A% Z718k9l o, 20220 = o}
Al 0.568% Al #HAE Ae AT 5 vk G EERWAY] H PTE @62 2017
W 0.801914 2019dol= 07118 24" FHol, 2021ddE= 0.7158 &% 713
Holl, 2021356 ofA] ZAaEo 2022d9E 0.6752 @849 A7 AR A=

Aow V.

¢, 5= 9] DEA &4 A4S Vwto R, wage] s Aesh <k 2>9
2o A, AR R wg FdAbs qFEe] AAlel o3 vl a&(PTE > SE)o] &
& Aer EAHL, wHde] dyE FdAbe] Agole &vleel o7 Wad
(PTE<SE)e] AmjAem @2 Zoz ALY 53], g FdAe] gl
201995 Aelstas gfxel o3 Hlado] W2 Hola, 53] 2022ddl= TFRel
ofgk waEge] 7P AA detwth widel] ddE 3= A EE 24 gAY
DMUZ}F & 7l<zell o3 vla&& vepiar Q1o ofeh o] o 7)ol o3 vl

i

Fol WAT VPR FRAES JPe AR A8 Bl Fadtn o),
2ol Age] AxA PA 9 TRALE AL Bal EA 29 TEAL )

deffol & Aoz mlth

AA 3 gaglel diR-el /E DMUES 499 S7HE(Ax)el Hls) =9
(Ay)o] A& 49l A7 (decreasing return—to—scale: DRS)9] o] 9% 3}
A}t WS EFAE HTHORE 73.2%7F DRSS G Ho A5y, @l Z3kA)

F 24 wsEe 99 adsel W@ Yl 2 AAstel wRY Zag g
9 2912 ¥ 5 U AT AR/} Bes 59, 0§ FWAES FYAT 4
dol % 9L BAR FWART WA Austa gom, AR WAl w7
S3b ge 9Ra7 sl WE ol X @ A 54 2a vk e
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=3

h =

marketing cost) .2 -2 3xg}el oA HAAuAESA AEAe Tre}l Fhnj
of WA= A LS Lty NBE 2 S3ALEC] AR ks A7EA o] #
Z*(number of new books)E oH|3lH, I HFSLEA T A AAE A85E 7[Ho R

A4aee. Mo s, BSt 72 ZRAEe] A7k WaE AR (best—seller) £A 7

F2, ARFus gkt
H 2 Waksle] 10099l

A7 ~EA

AW AEANH S} of ~249]

A7he) 2 A e

Ao #5E Fastel Astdn.

Simar®} Wilson(2000, 2007)¢] #|¢tst 2w@tA] FEXEF dd 3782 Ays
A EH, oo <i 3> Zrh
<i 3> Z¥ALY a8A4dd 9FES HA= A SPHT
= =3kA} Observed | Bootstrap [95% Conf. Intervall
i T Coef. Std. Err. “ 20 Low Upper
AA Z3AF | —0.00046 | 0.00081 | —0.57 | 0.569 | —0.001979 | 0.001216
AS WS ZE3AL | 0.003940 | 0.006977 | 0.56 | 0.572 | —0.009413 | 0.017772
a2 Z3AL —0.000114 | 0.001344 | —0.08 | 0.932 | —0.002664 | 0.002534
AA &AL | —0.00001 | 0.00001 | —0.51 | 0.613 | —0.000024 | 0.000016
SMC | &S &AL | —0.000272 | 0.000252 | —1.08 | 0.281 | —0.000740 | 0.000227
R Z=3AL —0.002353™ | 0.001082 | —2.17 | 0.030 | —0.004419 | —0.000193
AA Z3AF | —0.00026 | 0.00009 | —2.93 | 0.003 | —0.000431 | —0.000081
NB S EIAL | —0.000700 | 0.001224 | —0.57 | 0.567 | —0.003100 | 0.001660
w2 ZAL —0.0005807 | 0.000185 | —3.14 | 0.002 | —0.000939 | —0.000226
A Z3AL 0.00378 0.00243 | 1.56 | 0.119 | —0.000988 | 0.008733
BS WS ZE3AL | —0.000329 | 0.011212 | —0.03 | 0.977 | —0.021632 | 0.021494
whEl i Z3AL 0.003192 | 0.003341 | 0.96 | 0.339 | —0.003453 | 0.009312
AA E/AL | 0.707327 | 0.04004 | 17.67 | 0.000 | 0.623598 | 0.781969
Constant| W Z3AF | 0.6196717 | 0.290285 | 2.13 | 0.033 | 0.051640 | 1.191987
R Z=yAL| 0.792379™ | 0.083651 | 9.47 | 0.000 | 0.627056 | 0.953529
AA Z3AF | 0.13482* | 0.00721 | 18.70 | 0.000 | 0.119536 | 0.148124
Sigma | S EFA} | 0.1445377 | 0.029279 | 4.94 | 0.000 | 0.066019 | 0.179003
GE) . Z9kAb| 0.114346™ | 0.010058 | 11.37 | 0.000 | 0.090544 | 0.130094
*p < .1, #x p < .05, #xx p < 01
A, AA EHAE gdez 3 ad 3R Wald chi2(4)E 9.63°] 4,
Prob>chi2(4)= 0.0472% FAAS® o3t By AF=E 7HA vk vl 719
SYHF FoA WA 288 FAHLE Folgt JFES VA= SHWFE NB
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2, olgd Wes adAd ()9 dFE vAE Ao IHHAT. EI, uf
E¥A= Wald chi2(4)7} 1.440]31, Prob>chi2(4)+= 0.83712 E3 AFm=7t

vkt
ol A= Wald chi2(4)7} 10.75, Prob>chi2(4)&

LA
e /A3 glol $4] Yol A Ao wyH
g

o @l FWAE <E 3>A K uke} 2ol SMCeF NB7F E3AF agAel
EAMoR fFolg H(—-)o A4S nAi dE Aow EAHATH = Gl 3
ALel ZAg-ols B4 Q1T FAd wE =AY fueke] FraE Il E A =
AERE Aol AR 19 Az djulE ol AoRE FWAbY] adde Aud
F R Es U 5 wEd G R EIAES FHor M7t WS sl A
FHE BA9 2z A& wo] SREA ATes AFS AYstozy 3
Abe]l &9 AEAS Folv HFE A sor & Aol

s2i} 199) AT Fae T ANAL A % Ade] vW $AH e
Fgstrh. 53 FRAAL A8 A ATs] A v} eekel Fo] Fhsa,
AW} BASAUA Hg A BAS W Aol Fo shtolrh WuAE
of AxstElWA Sta, o9, A FAAe BA wE FRAAD FRAEE o4

99 HHAJL H Ao B4 7|3 o A Fa
314 o]frol7]el, . AFoAE FEU HA o]l 2017WFE 2019W9] 4
olE 9} gL} WAl o]Fel 2020 FE 20229 BA do]ElE Este] ALY
Ptk B A= F He]
H

fe

fo X
2
o,
3o
i)

<X 4> F=2Z} HAF CRS 7|8k ga&Ad st FEXEFSE G gkl st =}
o)A
Ak N Mean SD t D
Z3A} A2 0] (2017~2019) 123 0.601 0.088
. . 9.03" | < .001
A A F2Y 0]5(2020~2022) 123 0.489 0.107
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i A2} o)A (2017~2019) 69 0.626 0.097 Log | < oot
ST | 2 013 (2020~2022) 69 0.536 0.156 ' ’
ger | A2 0] " (2017~2019) 54 0.810 0.080 _
o - -1.97" | 0.051
SHAL | 2 Y 0]3(2020~2022) 54 0.839 0.068

k% p<,001

<% 4>9)4 HA FHALE dFo® 3 zolAd Ade I 2A o] #(2017
W-20191)9 &84 HEg(M=0.601)0] FZ2Z A 0]F (20201 -20221) 2]
g&Adel HAa(M=0.489) Kt} =4 deston, FAAHSRE FolsArh(t=9.03,
p<.05). T3, uE E3Ate] T2 WA ojde] a8 (M=0.626)°0] T2 A

o] 9] F&A(M=0.536)01} & Aoz Jegth(t=4.08, p<.05). &, o|4e] 4
I} 7Nk ® R 199 WA o]Fo] Eq|ALEC] mEAo] Mo w A
ATs & F AUk vk, dgE WA A2y A5 a8 Aole TAA
o2 froletA dARH(p>.05), L2 WA o] Fo Gy FHALY g&d] tha
S AE A 5 Aok ole A= 199 EAew Q7 ALE A AgFr]e] &
oz Qlate] AEEIE WobAal, AbdEo]l el w2 Azte] wopyel uwhet
SR =AY wjry JdHow F7belglal, ol & s il FaAbe] wiEe] &
M Ao BAE 4 gl

v.2 &

Ao FAHEL FUAT L HAE gh] BE =4 89 Fhd F2Y 4
A A7 wE BAA AAgEoE £ ofelgel As A Agold we
A EBAEe AEE 4 08 FEHD F A0 hash AFS o ol
A9l 718 IR Su dok wE FRAE FAALE G o
434S Al 2 Abel nASE A pEnse] AASAE Fuats] A
AT AHe BAL Aok, =P, A2 wRTNEe) mek FolH waAlA A
WA E Aol APl mek AFL AHS] Astel A WA AwelE w7
s gtk A W FWAhs FYAT gadl geats] A UADsst 3
bl AFor U £35S ehlsta gov, 1Ee Amsta wetd A
A ARAEA Al AEFelE WA Foluba Utk S, HAE FwA:
AE= A7) 18e Bl AFY AAE} FHS T PP ES Fute
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B2 ded g84
20173 20184 2019
pMy | Cluste vas| 7= Hag| 72 nag| gz
r | TE |PTE| SE |"i&f| % | TE |PTE| SE |"EE| 35 | TE |PTE| SE |lEf| I3
A1) | 1 |0.842|1.000]0.842| Scale | DRS |0.842]0.942|0.801 | Scale | DRS |0.744|0.847|0.879 | Pure | DRS
A02) | 1 |0.743]0.829]0.897| Pure | DRS |0.743]0.949]0.776 | Scale | DRS |0.6620.914 |0.725 | Scale | DRS
A03) | 1 |0.806]1.000]0.806| Scale | DRS | 0.806|1.000]0.794 Scale | DRS |0.891|1.000|0.891 | Scale | DRS
A4 | 1 |0.768]1.000]0.768| Scale | DRS | 0.768|1.000]0.804 | Scale | DRS |0.932 |1.000|0.932 | Scale | DRS
A(05) 1 1.000/1.000(1.000 CRS 1.000|1.000(1.000 CRS 1.000({1.000|1.000 CRS
A06) | 1 |0.726]1.000]0.726| Scale | DRS | 0.726|0.995|0.742 | Scale | DRS |0.839 |0.947 |0.886 | Scale | DRS
A7) | 1 |0.693]0.820]0.845| Pure | DRS |0.693]0.818|0.832| Pure | DRS |0.6460.779|0.829 | Pure | DRS
A(08) | 1 ]0.810]0.980]0.827| Scale | DRS |0.810]1.000|0.841 | Scale | DRS |0.972|1.000|0.972 | Scale | DRS
A09) | 1 |0.692]0.808]0.857| Pure | DRS |0.692]0.776|0.831| Pure | DRS |0.533|0.640|0.833 | Pure | DRS
AC10) | 1 |0.734]0.965]0.761| Scale | DRS |0.734]1.000|0.826 | Scale | DRS |0.541|0.6850.790 | Pure | DRS
A1) | 1 ]0.710]0.893]0.795| Scale | DRS |0.710]0.845|0.828 | Scale | DRS |0.717|0.7660.936 | Pure | DRS
A(12) | 1 |0.996]1.000]0.996] Scale | IRS |0.996|1.000]1.000]  CRS _ |1.000]|1.000|1.000]  CRS
A(13) 1 0.768(0.77710.988 | Pure | IRS [0.768|0.815(0.921| Pure | DRS |0.937]0.948|0.989| Pure | DRS
A(14) 1 0.683]0.808|0.845| Pure | DRS [0.683[0.814|0.854 | Pure | DRS |0.687[0.717|0.958 | Pure | DRS
A(15) | 1 |1.000]1.000[1.000] CRS  |1.000]0.953]0.936| Scale | DRS |0.7800.847|0.921] Pure | DRS
A(16) | 1 |1.000/1.000{1.000] CRS  |1.000|1.000]1.000] CRS  |1.000|1.000|1.000]  CRS
A(7) | 1 ]0.709]0.776]0.914] Pure | DRS |0.709]0.764|0.895 | Pure | DRS |0.630|0.637|0.988 | Pure | DRS
AC18) | 1 |0.947]0.948]0.999| Pure | IRS |0.947|0.834|0.962| Pure | DRS |0.821]0.880|0.933| Pure | IRS
A(19) | 1 |0.728]1.000]0.728| Scale | DRS |0.728]1.000|0.862 | Scale | DRS |1.000]1.000|1.000]  CRS
A(20) | 1 |0.676]0.792]0.854] Pure | DRS |0.676]0.829|0.830| Pure | DRS |0.766|0.792|0.967 | Pure | DRS
A2 | 1 |0.753]0.804]0.937 | Pure | DRS |0.753|0.702|0.867 | Pure | DRS |0.447 |0.530|0.843| Pure | DRS
A(22) | 1 |0.704]1.000]0.704] Scale | IRS |0.704]0.875|0.757 | Scale | IRS |0.618]1.000|0.618 | Scale | IRS
A(23) | 1 |0.728]0.947]0.769| Scale | IRS |0.728]0.929|0.775| Scale | IRS |0.631|0.881|0.716 | Scale | IRS
Ave_A Group |0.792]0.919]0.863 0.778]0.906 | 0.858 0.7740.861|0.896
B(01) 2 0.733]0.78310.936 | Pure | DRS [0.733]0.793]0.888 | Pure | DRS [0.660[0.672{0.981| Pure | DRS
B(02) 2 0.662]0.745|0.888 | Pure | DRS [0.662[0.679]0.824 | Pure | DRS [0.551(0.662|0.832| Pure | DRS
B(03) | 2 |0.797]0.842]0.947| Pure | DRS |0.797]0.804|0.923| Pure | DRS |0.758|0.765]0.990 | Pure | DRS
B(04) | 2 |0.795]0.920]0.864] Scale | DRS |0.795]0.825|0.886 | Pure | DRS |0.710|0.7260.978 | Pure | DRS
B(05) | 2 |0.691]0.748]0.925| Pure | DRS |0.691]0.834|0.894| Pure | DRS |0.654|0.6690.978 | Pure | DRS
B(06) | 2 |0.749]0.824]0.909| Pure | DRS |0.749]0.763] 0.895 | Pure | DRS |0.661]0.676|0.978 | Pure | DRS
B(07) | 2 |0.712|0.713]0.999| Pure | DRS |0.712]0.770]0.986 | Pure | DRS |0.679]0.682|0.996 | Pure | DRS
B(08) | 2 |0.752|0.826]0.910] Pure | DRS |0.752]0.870|0.880 | Pure | DRS |0.712|0.725]0.982 | Pure | DRS
B(09) | 2 |0.763]0.855]0.893| Pure | DRS |0.763]0.776|0.887 | Pure | DRS |0.603|0.644]0.936 | Pure | DRS
B(10) 2 0.601]0.635|0.946 | Pure | DRS [0.601[0.634]0.928 | Pure | DRS [0.552[0.559(0.987 | Pure | DRS
B(11) 2 0.70710.71210.992 | Pure | DRS [0.707(0.724]0.966 | Pure | DRS [0.809(1.000|0.809| Scale| IRS
B(12) | 2 |0.786|0.843]0.932| Pure | DRS |0.786]0.742|0.898 | Pure | DRS |0.593|0.6030.983| Pure | DRS
B(13) | 2 |0.825]0.825]0.999| Pure | DRS |0.825]0.862]0.956 | Pure | DRS | 0.806]0.812|0.992| Pure | DRS
B(14) | 2 |0.972|1.000]0.972] Scale | DRS |0.972]0.925]0.942 | Pure | DRS | 0.674|0.6780.995| Pure | DRS
B(15) | 2 |0.743]0.781]0.952| Pure | DRS |0.743]0.811]0.930 | Pure | DRS |0.7070.710|0.995| Pure | DRS
B(16) | 2 |0.730]0.756|0.965| Pure | DRS |0.730|0.826]0.931 | Pure | DRS |0.565|0.567 | 0.997 | Pure | DRS
B(17) | 2 |0.603]0.611]0.987| Pure | DRS |0.603]0.715|0.955| Pure | IRS |0.611]0.653|0.935| Pure | IRS
B(18) | 2 |0.778]|1.000|0.778| Scale | IRS |0.778|1.000]0.726 | Scale | IRS |0.556|1.000]0.556 | Scale | IRS
Ave_B Group |0.744]0.801]0.933 0.720]0.7970.905 0.6590.711]0.939
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SRR
20201 20214 202244
DMU' [Cluster| 1p | prg | sE Mg 2 ) g |PTE| SE [MEE ;—g;ﬁ TE | PTE | SE |"l&%| &2
A(01) 1 0.515(0.780]0.660 | Scale | DRS [0.4890.881|0.555| Scale | DRS |0.415[1.000{0.415]| Scale | DRS
A(02) 1 0.502(1.000|0.502 | Scale | DRS |0.548|1.000(0.548| Scale | DRS [0.461[1.000|0.461 | Scale | DRS
A(03) 1 0.686(1.000|0.686 | Scale | DRS |0.625|1.000(0.625| Scale | DRS [0.548[1.000|0.548 | Scale | DRS
A(04) 1 0.600{0.875]/0.686 | Scale | DRS [0.513]|0.872|0.589| Scale | DRS |0.498|0.886|0.561 | Scale | DRS
A(05) 1 0.931]1.000|0.931 | Scale | DRS |0.885|1.000(0.885| Scale | DRS [0.702[1.000|0.702 | Scale | DRS
A(06) 1 0.836(1.000/0.836| Scale | DRS [0.705|1.000|0.705| Scale | DRS |0.625[1.000{0.625| Scale | DRS
A(07) 1 0.451]0.825]0.547 | Scale | DRS [0.428|0.784|0.546 | Scale | DRS |0.441(0.872|0.505| Scale | DRS
A(08) 1 0.724(1.000]0.724 | Scale | DRS |1.000|1.000|1.000 CRS 0.726]1.000/0.726 | Scale | DRS
A(09) 1 0.473(0.704]10.673 | Scale | DRS [0.452|0.656|0.688| Scale | DRS |0.425(0.715{0.595| Scale | DRS
A(10) 1 1.000|1.000|1.000 CRS 0.64910.908|0.715 | Scale | DRS ]0.631{0.895(0.705 | Scale | DRS
A(11) 1 0.70710.770/0.918 | Pure | DRS |0.645|0.794(0.812| Pure | DRS [0.552(0.773|0.713 | Scale | DRS
A(12) 1 1.000|1.000|1.000 CRS 1.000(1.000|1.000 CRS 1.000|1.000(1.000 CRS
A(13) 1 1.000|1.000|1.000 CRS 1.000/1.000|1.000 CRS 0.871]0.9690.899 | Scale | DRS
A(14) 1 0.655(0.710/0.922 | Pure | DRS |0.662|0.759(0.872| Pure | DRS [0.693[0.813|0.852 | Pure | DRS
A(15) 1 0.569(0.769|0.739 | Scale | DRS |0.513|0.723(0.709| Scale | DRS [0.503[0.632|0.795| Pure | DRS
A(16) 1 0.976(1.000]0.976 | Scale | IRS |[1.000|1.000|1.000 CRS 1.000|1.000(1.000 CRS
A(17) 1 0.682(0.68410.997 | Pure | IRS [0.647|0.669|0.967| Pure | DRS |0.592(0.649(0.911| Pure | DRS
A(18) 1 0.905(1.000]0.905| Scale | IRS 0.695|0.716|0.970| Pure | DRS [0.683[0.831|0.822 | Scale | IRS
A(19) 1 1.000{1.000]1.000 CRS 0.417]0.479(0.871 | Pure | DRS [0.526(0.672[0.783| Pure | DRS
A(20) 1 0.72910.770|0.947 | Pure | DRS |0.613|0.648|0.945| Pure | DRS [0.599(0.652|0.919 | Pure | DRS
A(21) 1 0.353(0.476|0.742 | Pure | DRS [0.451|0.521|0.867| Pure | DRS |0.296|0.377|0.785| Pure | DRS
A(22) 1 0.47010.492|0.957 | Pure | DRS |0.490(0.527(0.929| Pure | DRS [0.545[1.000|0.545 | Scale | IRS
A(23) 1 0.620(0.628|0.987 | Pure | DRS |0.5260.535[0.983| Pure | IRS [0.407[1.000|0.407 | Scale | IRS
Ave_A Group |0.712]0.8470.841 0.650 0.803 0.817 0.5970.858 |0.708
B(01) 2 0.655(0.75710.865| Pure | DRS [0.505|0.655|0.771| Pure | DRS |0.515[0.713|0.722| Pure | DRS
B(02) 2 0.421]0.681]0.619| Scale | DRS [1.000|1.000|1.000 CRS 1.000|1.000|1.000 CRS
B(03) 2 0.645(0.730/0.883 | Pure | DRS [0.521|0.635|0.821| Pure | DRS |0.530(0.718|0.738| Pure | DRS
B(04) 2 0.58210.7260.801 | Pure | DRS [0.5870.704|0.834 | Pure | DRS |0.638|0.825|0.773| Scale | DRS
B(05) 2 0.629(0.77410.812 | Pure | DRS [0.679|0.834|0.814 | Scale | DRS |0.631[0.811|0.778| Scale | DRS
B(06) 2 0.595(0.71110.837 | Pure | DRS [0.590|0.652|0.905| Pure | DRS |0.543(0.697|0.779| Pure | DRS
B(07) 2 0.675]0.838|0.806 | Scale | DRS |0.962/0.980(0.982| Pure | IRS [0.554(0.712|0.778 | Pure | DRS
B(08) 2 0.761]0.826|0.921 | Pure | DRS |0.596|0.703|0.848 | Pure | DRS [0.555[0.686|0.808 | Pure | DRS
B(09) 2 0.463(0.5860.791 | Pure | DRS [0.493|0.556|0.887| Pure | DRS |0.475(0.576|0.825| Pure | DRS
B(10) 2 0.44410.506|0.878 | Pure | DRS |0.485|0.577(0.841| Pure | DRS [0.452[0.539|0.839 | Pure | DRS
B(11) 2 0.74110.864|0.858 | Scale | IRS |0.691|0.818[0.845| Pure | IRS [0.634]0.657|0.965| Pure | IRS
B(12) 2 0.73210.73810.992 | Pure | DRS |0.616|0.632(0.975| Pure | DRS [0.590(0.596|0.989 | Pure | IRS
B(13) 2 0.713]0.73410.972 | Pure | DRS [0.5920.619|0.955| Pure | DRS |0.557[0.568|0.981| Pure | DRS
B(14) 2 0.621]0.654]0.950| Pure | DRS [0.5610.598|0.939| Pure | DRS |0.523(0.538|0.972| Pure | DRS
B(15) 2 0.699(0.73310.953| Pure | IRS |0.603/0.621(0.972| Pure | DRS [0.563(0.646|0.872| Pure | IRS
B(16) 2 0.50710.555|0.913| Pure | DRS |0.492|0.555(0.887 | Pure | DRS [0.430{0.444|0.967 | Pure | DRS
B(17) 2 0.499(0.50210.995| Pure | DRS [0.43710.472(0.927| Pure | DRS |0.413[0.418|0.990| Pure | DRS
B(18) 2 0.859(0.950(0.904 | Scale | IRS |0.907|1.000|0.907| Scale | IRS [0.615[1.000|0.615|Scale | IRS
Ave_B Group |0.625|0.715|0.875 0.6290.701 0.895 0.5680.675 | 0.855
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