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£ AT IT 7I& $x3 vgde] Auje] Bz} Fof o3| st =
T Y59 A ZEAH AEY AEE ASETHENDEAIHTY WIHRE AP
(Malmgquist Index, MI) #41& o]&3t A3 B FF o U HAE ve o B3 AA
e AT A& A7 FXE=2 Stk 2016EHE 20209714 9] U] 2352 A dHolElE
451900 DEAS 5¢ 7t A= A 28 584 £49 F83 Ad= oo 2o A
A, B 7€ EEH(CCRTY +F 71€d E84(BCC) T8 7529 EE4(SE) ZFoIA
2o Q& WY, YR 252 FE E84 2 V& FEA A WUks st
A2 Uehdth E4, 22 el 239 A9 ¢ 71ed YL Y &
TR Bl&E&(scale inefficiency)©] 74 EMTFESS(CRS) 71} TE #
tzoz YA yepgth Aa, d=E BEs-e 201738 Astas Akt

TR &g HIEE(PTE > SE)o| $AIE 2o 2 E4 otk A, Sl 43

A MI, EC, TC # FolA TCY A5 IT 7l ¢ 9 o] @A &
doloZ wotE T, M1 A B 452 ECVT obd TCY T E& 450]
o) A o]e AT A= AUl 23E AT AELel A
| SiAeE 5, A9 2 Fu A gyt obd o] S ko] Bt
7 YeiAE vidd 2 838 2T 7|& 23s 58 7e8ds B
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=9 M= freS FAHSE It stgstiaA AFert 15
= A AsE 714 2 TH(Demertzis and Viegi, 2021). =3+ 3=
2008 849 5.25%% 71 o= Fe7t AlSAHC® stEete] 0.5%2] Aw
stal stk oy e AFelvt A&E Af 238 Fdde FHA ajlew
TH(Hack and Nicholls, 2021). A|F-4 .2 1% = —z,—i wolzk mixl H4AE El
& FAE B Fn A 7199 dEFa ojol x| el thg F714
steh tg o= 2-ggith webaA AgE- A8 '3}01]7‘1, SPEL "ALsE FT8
atH, ol A= AN, 724 WEE Fall geTne] el 2 9=
TH(Mavlutova et al., 2020).
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ga el dAE A 3894, 9 ¥Z7H*d T 44E 2 YR
59 velabs ZAw Foslth £, Adae] g4 wdoz Q) AtE JdEudE
SAE 199080 ol F 1, A, F, vl= 283 9] K-Bank, 7H7Ee A 5ol
s

stAl Q¥ dom, AEUHEEYo] ufFE&} o] go] Frhetal AtKYoon
and Lim, 2020). 53], 2017d 79 Aolw =] olo] T HAZ eyl &8 HAY~AE
A& 747FemAe] oAl e 2021 d 177] WS 7|FO R 21% 60509 S 7=
st w2 et ok

I egalglold &P E 7re] HEF FEAS JdEEE BluiAse AL Ad
3o Ay Bx A Bed JEE AT, £ LS AT F e

Az 9l

BAH P ANG + Arke FHAM ) Fasth T, T 2B 2l B
J o ° 5
o] pu

&4 vl % AL Bl tig A5 daido] S

7= 2R AFE ot Eg 7]E9

s 1 3 5 A S TSR Y (A3, 1996,

<, 2001; ARG 2], 2009; Aa& - W, 2010; 27 - Ao}, 2015; AR - &

9], 2015), o|# & EAAHRE B3l WA I Agy] © AGFY el & st
}ol-S-

Aol eeo] Ay Fguts ddA R AXte e va dAVE vk
A B ATt 20167 20208704 S-S Bl PEA BeAdd FEA
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BAEE gol EHSLA Ak olF Fo A AT ALY YWY WHE B
BE P ege don AL ANetn Ade WEadld Ba edPEe

2 Ao #Ae v d 2rh ths Aol s 23 U =EgdA &84 9 AL
< AF3 VEY EIES AHER, s FHoAe AEEXEEX(Data envelopment
analysis, DEA)9} TF] ~E X4 (Malmquist index, MI)E SH T} 478 = 232
oz 3t 23 2 BENANE HolFa, sHoMs B AFe] nix|ut 423 A
2 AAE S BolErh

7189 =l 28-S

6] A7t AP

FA1, A1831(1996)°] Aol E 19979 23 157 A3 ] ZEAE Sk ATE
O

LA

Agstint. ek TE2(2001)S 1998 1670 AlFea 7} 107] A dege] g4 =4
AFE APt ARG 2](2009)2 20093 570 A5 257 A He g8 =3
AFE sk w3 A< - H591(2010) 200494 20063 7HA] 127] Al F-238 <]
T84 AFE AP e, FULAE A8 JFE nFApate] 97 EAAAS
ARESFRTTE 27 - A4 ok2015)= 2007 AA 2012 71A] 137 AlF23 2} A 23
= e R 849 AMES FAd SHesith R - £59](2015)= 2007 ol 4]

o w

e

2012704 Alg&d 7N, 5423 370, Ag23 o7lle] EE&AFT IS Al 4
oh T3 AFY2017)2 4891387 dEo|A-&ze] AA ] v&] ATtk

ol9} o] 71E9 AFEL VEARS] Ity FAS o Az A3
st e &9 1 AdE 2eA ey AL WskE AFele de SV EA
CTRAzEe] Aabg WistE S AT = EAshY A2 AL BiES 23S AT
£ 2016104 20208714 23S tidez 23 b dulE
Tt the Aol g4 apdAo] Uk Ek ol gk 233t Ay

©. 3

Jol Az Wts AT & doted 2 74 71
|
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AAE 4] AFAA AT 7 dn A= FEAH ZeAdRto] ofd A= A
2 Wste] tiek 235 AlFdel o] 71E AT Aol & 7T
<E 1> 2| 224 % DEAA st 7|& AT
A2} UHE DMUs 717k SEICEN EX=IeES
2183 1571 &3 AH], 5], <3 A A, A=
DEA 1997 _ R
(1996) A4 A dd= Azt AR A5
1671
359 Al gL} A AR g, | 71RPE ) 73
DEA 1998 . _ ey
(2001) 1074 ESE KR & gl & 49
A3
718 e, JF
Qa9 12 AH 2, 7
57 A3 A, 41, 174 DA E,
2 .
S I 7 I R e [P P e A P R P
(2009 A3 27
71—5—1 4=, 9_]3:1 =il 317&
dol= 127 2004~ o
=l DEA kel 1A = AMu] 2 o] & 3
A Fe-3 2006 -
(2010) 24 24
73 1374
~ | Re 2= A 2=
20k DEA Npoqgn | 2007~ | AL 13 4, Wz 29
Malmquist B 2012 R
(2015) A28
BIA . REX LN el 2 e,
e DEA o 2007~ - dgiele], olztolel,
F%l 548 3, 7], ZWE 9 .
Malmquist ) 2012 2710l
(2015) A %238 671 8], 1AM &

3.1. A}I5x&EX(Data envelopment analysis, DEA)

AR XS FAE AR S qAabAd &9 1 Aid e s S5 A
dolm, Tgh H| 52 A A ol DEA A= EE mle o

ag]a j7fel oAPE % 9] (decision making unit, DMU)7F & o,
FENEE DMU 2,;(i=1,2,....m) ¢ y,;(r=1,2,...,s) 2 F2| 3k

2 2
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=9 2 (1) E¥HSG95FE(constant return-to-scale, CRS)E 7}
(output-oriented)©] CCR =& o] th(¥}qtE], 2008; Fare et al., 1994).

Mazh, =0 (1

n
Z ATy ts; =z 0= 1,2,..,m;

j=1

4231/\]'3/7"]'_8:r = Zgyro r=1,2,...;s;
j=

r=1

S; 75 yA>0
olgl A AHeo® MAAYRFGNA F&AQ DMU(Decision Making Unit)2l hy = 1°]
7] 93 24L 0 =1,5; =0,s] =02 WHEA7|E Aoty w3 2 (1)e CCR

zddd 7k5R #Brhne] A7 lolgke 9 2da() A =1) 7Pl
Sl 9F X(Variable return to scale, VRS)E 7} 3= BCC E3eo] ®t} BCC 282 CCR
9—33 o] 7Pgete ERFITHREY AE S/, 1R JPHFRE P Ee R
29| ZdAl|(economies of scale)’} FA|E AElelA £F7]E & (pure technical
efﬁmency, PTE)S At&3E ¥ o|thBanker and Cooper, 1984). 12]31 CCR =l 2]
3 7lEe B84 X E BCC R 9% PTE FA&2 UYwoz R H8(scale
efficiency, SE)& =& 4 Ut} 722 G&8X(SE)x thde] A ErE HA e 75
ZZeiell deA] S sta, AitRIE HAe o] EEX] o} H|EEo] WSt
>

2 (Pareto optimum)©]| ]EX] P & F Utk

[o
5]
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_0|L
_EL
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3.2. A 2E 2$(Malmquist Index, MI) ¥4

sy

rlm r

DEA®] CCR ¢ BCC 5% ¥ A2 o Ad = sgd=
7VestAI R, BA717E 3 AlZke] Wil w2 7h oAbEA w@el s
o] Fo|Z oI5l dle @AI7F EAZE web B Ao 2016 FE 20201 7}
A ISP 5] A WHIE SHsH7] Y8l TFH AE A F(Malmquist Index, M) =
stk MIe] AlskAe ohgo] 2] (2)¢F ZThFare et al., 1994).

2 flo

Dt(xf+l’yt+l) Dt+1( t+17yt+1)
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D! (z',y") DM 'a'y")
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- DI (g Tyt [ Dl Lyt ) D! (z',y") 12
B D! (! yt) x Ditl(gtt] yt+1) = DI (g y)
= Efficiency Change (EC) X Technical Change (TC)

(€)

dubdoR, My Ty ) > 1 A5 7
ola, M(z'"y' T aly') <1019, tAHT v g ¢+ 1Al BAkAel 7t

Aes S )9 Mie 43) # Eafiste] Aeld ¢ sledl, A3)e 9589

t+ 1213 Abelell DMUZF o] AlFd ol Hlgte] A4k ¥73741%1 Production Frontier
i—‘?—lﬂ dup} 717k9] A=A el = 58 F(efficiency change, EC)°|H, L 2%5H
T 71z 2ke] Aab7lse] wslrt AL Wsle] A9 A e steAE UEE Vs
H B (technical change, TO)E &43l= A Z o] U] ECY TCY o2 VeERd
AU

%lﬂm o7 ECE ¥ ] ] ARG EHY Ve 28 WEee ¥
/\g}\

N
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_O|Lt
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N

v h A7E Arﬂ
T3 YRS ST
2 5E U dolds R g2
sLAA F53h A 73%2&%4, H] & ?—Z A EEH A el 4611 Yk
B drht EoiA 9l =7 3he Aol v (W], 2008).
ok e, TCE ol ¥l t+ 12187k 2 717P ko] 71Ewste} o] F o]
AskE dehle Z&2]l MM ofFe] ofd WHoR il wss i
A5 FHote 7IFoR, TCE Aite] M7l Eﬂ% sl T FHEE B
O B AEE Ay 7ol molaL, ole Vel ZE(TC > DE
7 ko] el 7S HE(TC < 7F SRS
staL, AlAlE 5 Akl g4l M2 497, 474

]

8o zRE JekS wr=chuts], 2008).
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% DMUx =yl Eoltt. ditzo s F&4

= 2ol Hl= DMUEC| A& FdZAololo} gt} =

Tl s BE4d 2 A S S5 A e Blae] )] slSdEe] &9
PV 55, A EH, g Fol F@ A olojof gttt

A Q78 A|qRle|a Ao AlF2d tir] wjE

o

o WFo] e Raed, AFLW, BT, red, AReq 5 AYLPES o
o AN AT, 5 A7 BANYe daus A A9 F0E aaow
2y G V) LA vhe] deed S o EeYT UYL B

B AT E EEYT QY BHS 99 712 B 478 wgoR 4%d W
& gedth ATACR QWS oA GL MM - FEIQ015), Afab ot

= FvlBE]e)E Goyal et al (2019)l 28 A}
L5 lom Qv E= 4183](1996), Yang and Liu(2012), Azad et al.(2016), Fontin and
Lin(2019)°] 71& AellA AMgaldnt ek Z-WMPQl 452 55-99(2001)0
olaf) AMEE YT o] AL v R - 33E0](2015), Svitalkova(2014)7} AH&-81 T}

<#E 2>9] /MEA UdEYH A5 A=Y WE S Ay E, WS oA &

e u) g, QlAdn] HghS 20163 5E 20208744 201732 A &) slae

HAA AT FEE Ao oAH] Hio] AA A5
TR BEaE 20164 20177 = sttt
AUtk ICT 71=9] WA Bt AH] 9] o

2 1
Wkslel Qs Agsle $48490L 20189 VAo
bz]

Z o

7z
_]

W

HU o X
_OL
N1 OIN

N =]

sk glth SRSl oA B 2016 202007k ] dsstE
ARME =23 e] dif-we] speje] ol o fiA] Bl HE L glee Ko FH
Eek e W] vlste] EENRL ojabele] REdAbe w A, duA e v

B AT dlolH A+ NICEH7E X (www.kisline.com)©]™, DEA =% 2 & &=
T2 MaxDEA 8 UltraS AF&-3}31 thwww.maxdea.com). 5=3F £ mdlo Ak=

& WHEe® CCR 3 BCC E&4d5 747t 54 51 ZAskslth 2 7] &8sl o
=

A g, golelE), A7 E <k 259 AP vhsl o), A Holgl de] wmEA
Aoln 47 BelSAY 247 FE W ZelA FYAG UlA APy
o WEFL SrhelaA ok Ld AelNE

2 Agear 3 14 MFES A8
A

NWEX3F DEA 299 R84S Hlurt A3eith
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<E 2> & dlo|Eel &Y
7N, ek
d= | B4 ojzH-g- | WujH| A= ] | Q1] FTrEETY o] 29}
H gk 0 13 9 200 1
Hdl#k 3,154 4,232 3,160 1,316 7,820
it 2,223 2,055 1,341 826 4974
2016 | &= #A | 1,253 1,464 1,040 349 3,436
= -1.406 -304 162 -670 -.878
A= 143 -1.007 -428 1.346 -1.530
IB* 2.6 0.5 0.1 1.1 2.0
EAR 4 7 75 25 2 21
H gk 2,995 3,633 2,496 1,482 8,235
T 1,940 2,032 1,322 726 5,174
2017 | = Az | 1,347 1,366 943 531 3,556
ke -851 -612 -454 -288 -872
AT -1.572 -1.435 -1.612 -1.307 -1.532
IB* 2.0 1.3 1.3 0.8 2.0
H gk 26 92 31 6 60
Hd gk 3,750 3,734 2,521 1,444 9,737
4 2,421 2,071 1,320 690 5,979
2018 | & #A | 1,655 1,365 923 485 4,056
ks -813 -.598 -451 -218 -842
i -1.587 -1.336 -1451 -919 -1.552
IB* 1.9 12 1.1 0.4 2.0
H A%k 47 105 35 4 89
HA gk 4,379 3,852 2,504 1,180 10,534
H 2,791 2,148 1,351 676 6,463
2019 | ¥ |z | 1,881 1,400 919 440 4348
gz -793 -616 -511 -.604 -.827
AT -1.613 -1.331 -1.442 -1.452 -1.569
IB* 1.9 12 12 1.3 1.9
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A= | B4 olzA\-g | JujH|H AT ] | Q1dH] FTETY o] 29}
Ak 25 113 37 6 72
Hd gk 3,357 4,028 2,658 1,207 9,719
i 2,100 2,173 1,374 670 5,807

2020 | ¥ AAF | 1421 1,430 952 421 3,885
= -795 -522 -393 -490 -799
A= -1.608 -1.316 -1.364 -1.272 -1.558
1B 1.9 1.1 0.9 1.0 1.9

Z: JB(Jarque-Bera Test) = (n/6) X (N=2+Hx=?/4)

Zzte] Ql=d WS ke AudAE tedl <i& 3>3 2

o] A}H] & ol 2]y 74| FrETY o] z2tr<]
o] A}H] & 1
ol e v 928%* 1
Q173H] 898 9945 1
F859 901%* 972% 972% 1
o] 2449 987* 950% 921% 929% 1

Fox2 AT 001 FFAAA FAE ().

A Az giAFd BE 4EY HSE 1 ABRIAUE fos EAEAY &
5], e} AMZE 7Y =2 AARAAE 7FA31(0.994) o] AH] 8- o] Ae] Tho
T2 FBBA(0987)7F = Aoz A ol A 2o HAste Al
e} A7t 242 5YAA 84 B9 JEuFEA AR w2 Aol o
=& HoFErh Egk 23 YoA] ojakE Agste oAl o] RH o st 7 2
Q1 oz LA #HHo] Y-S HAFrh

4.2. BHE 584 ¥4

B 3o DEA 42 53} TE, PTE 28]1 SEQ] =% Ak <& 404 HolE
ok A, 2 Aol BA717R1 20161 HE 20200 7H4] 7HY &AL TS
©% CCR % BCC RdoA 2T &2 0l 2380 &(TE=PTE=SE=1)& =% = ¥4
< HoFEth o]fex: IRl sCc2a o] 2016, 2017, 2019 7F E-&4 <2
goz FAHA oY Ade TP, YT SC2YPS5o] TEHoR &

o2 rlo ot o
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u= 2016 2017 2018 2019 2020
DMU

cam TE |PTE| SE | TE |PTE| SE | TE |PTE| SE | TE |PTE| SE | TE |PTE| SE
IRl 1 1 1 1 1 1 (098] 1 |098| 1 1 1 1095 1 |0.95
A1 gh-e-3) 1 1 1 10991099 1 (098] 1 [099(098| 1 |[098|095| 1 [0.95
223 1 1 1 (0991099 1 |09 (098[{092|093| 1 [093]0.89| 1 |0.89
b3 (094 1 |0.94]0.87[0.92|0.95[0.87|0.91]0.96|0.89|0.94 [0.94|0.84|0.93 [0.91
SC23} 1 1 1 1 1 1 {096]097|0.98| 1 1 1 10.95|0.98|0.97
Y23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
IBK223) 093] 1 093] 1 1 1 1 1 1 1 1 1 1 1 1

K23} 1 1 1 1095 1 [095(/086| 1 |0.86|0.75{ 1 |0.75|/091| 1 |0.91
7171223 0.87[0.93]0.93|0.87[0.95/0.92|0.87[0.97| 0.9 |0.87|0.95[0.92 |0.88|0.96 [ 0.91

DEA EAZ3E EUzZ FUePE] a8 A3ge, AR, A< DMU FollA
]

5840 71 2 298 sHeYe A% I vz ¥ P oje ¥ =
FAE Fadt] T Arje) I WENDE FE3A 2 FFE P oG5S W
A7 @)

J; o]

Ao FAE # Uk 4, AUl FFtelae] Ag &F 71ed &

i ol 95%= =kout R B & &(scale inefficiency)e] FA EWHFE

o] TE &2 Hi &40 87%= o= A yepwrh webA 7h

7te WAe] Afole FFo| R HEES S5 TEE IS 2% thFs Al
Pe

EA4), A= v g &0 U1S B HH, 20173 &57]&
< SE)o] JF&Rd| o]& B EE(PTE > SE)ET} =74 Yeltoy, Antx oz jFro) o3t
2 BAFA 20160 w57 %d o] @ vl EeTt FR o
ZdslA BEAE) 2017d 02 JHA], £ 9% BE
&0] 80% TRl ©|g H]E&o] 20%° ]OiE} JEy olEie v g g U 20189
1Mo R 23 Hlg = A7 2018 71.4%, 20199 80% 1@
202083l 100%7}F = ATt = %éﬁ%—% ¥ %E g3 5% AR AEHE =9
7] el F7EAQl Qg g AR FAE F3 R Gt oS a7 "
3 AxER vEES gk Rlo] —E—E 2 A= 24 vehvs 457 Uk

=

°]g W E&(PTE

2

&
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A& o], shpeale] 9o 2016 d0+= v E&2 Yol FFro 23 vl g ol ot
[1.00(PTE)>0.94(SE)], 2017d =471l 2|3 vl & &°] YEFETH0.92(PTE)<0.95(SE)]. ©]
23t g2 20181 3[0.91(PTE)<0.96(SE)]=F 2019'd[0.89(PTE)<0.94(SE)|7H4] teElUtz}
2020 FETHA FRd] o] gt B FE[0.93(PTE)>0.91(SE)|= A=t dutd oz dx
H Egoly 2 23 g3t wel vEge] ddo] tekeiAl vehdt) webA, o
23 23 v EgeS MAs] Yalde o5l gl 9ol ety 23y Uy

o 9 % ada 545 A R At =Fo] Fasit

4.3. I &£3) A3A gEE

%2 DEAE dlolEl<]
R
QANF<t wrol gkt Assaf and Josiassen, 2012; Lee and Worthington, 2014). ©]# 3t &

S g FE»Ef DEA 45 43t £+ DEAS AFS Alojstn &
Ao BAA Fods gelstn BAA A= HeE Atstazt gt Simar and
Wilson(1998)¢] 175 Zrz=dted 200009 45 Adste] Adg Al=73F Hel Wi 2
HE AAh <F 5>= DEA FEZEH o] o3k A|F23 9] PTE 4 W3} vluwE e

24 ZA} vlwa e
- =

N
Aol WEAS e 0weE Py E

)

=2 T A .
Wit
<¥ 5> 201672020 AlE2d FEAEY PTE ®

DMU 2016 2017 2018 2019 2020 Bt
=123y 0.822 0.888 0.817 0.813 0.926 0.853
A%k 0.772 0.803 0.813 0.855 0.848 0.818
23 0.735 0.761 0.759 0.734 0.816 0.761
Shut-238 0.746 0.801 0.793 0.761 0.847 0.79
SCce3y 0.925 0.908 0.791 0.746 0.915 0.857
g 0.839 0.843 0.848 0.806 0.927 0.853
IBK-23} 0.902 0.931 0.92 0.923 0.947 0.924

K23} N/A 0.879 0.719 0.59 0.892 0.77
77t 925 N/A 0.89 0.821 0.889 0.837 0.859
FEXEYY BAAYE BEUZ U259 T84S ATE, 7|2 dAY Ho

o
o
ox |
N
o
N

g =2 232 BKL3 o2 2016~20208 HF 09245 EA Q) 18
7 7 e wgke egledgior 7|7k 2 07619 oz EAFET)
olZ|3t Ayl= AEZQl H|RS42] DEAS &4 A <X 4>°] DEA B4



Sl AR HEd Ze4d SHA A vlu(eds - AAD - ©147]) 81

ofgf o] <F 6>& FW £35S A WElE A3 datolt} 2016 FE 20204
74 S8 MI #ke] WS B MIE 1.0459] gto®, oF 45% Z7lelqith dwka o
2 MIE EC¢ TCY Fo2 3= e, o213 MI $7F= EC7F 1.1% Atk o, 3k
TC7} 5.5% <7k Al 71Q1sta St

olula]- AP (2021)= 719 A S AFetiet], Hd dFFEE B HE
S AT EY, Jppte A MIZE 12052 7 & A S71E Blom, A13hed MI

¢

7F L003S2 71 vlvl gk Ak S/ Uehgeh AR Be e85 TCe 19|
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(Abstract)

In this study, the current efficiency and productivity of domestic commercial banks are
measured using the Data Envelope Analysis (DEA) method and the Malmquist Index (MI)
analysis. The main results of the analysis are as follows. First, some banks were efficient in
average technical efficiency (CCR), pure technical efficiency (BCC) and scale efficiency
(SE), while others were not. Second, in the case of some Internet banks, the average
efficiency of pure technical operation was high, but scale inefficiency was low. The TE value
based on CRS showed relatively low average efficiency. Third, when analyzing the causes of
inefficiency by year, it was found that overall, except for 2017, inefficiency by scale (PTE >
SE) was dominant. Fourth, in terms of dynamic productivity change, it was found that the
development of IT technology and its use in the field to be achieved made a great
contribution to the improvement of TC. These results suggest that the strategy of scale
expansion rather than profit increase, manpower and sales management expansion is more
effective. It also suggests that technological development through non-face-to-face and IT
technology development should be further expanded to increase productivity.
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