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including Non-performing Loan with Normal Output after Financial
Crisis

Young-Jae Chang, Dong-Hyun Yang*

Division of Management, Injae University

2 o £ A7E duy 2o BYasol 42040 MFUTS XA WHOE TS o] Laleolo
o8l gAY 34 AHEEE S HEARTSE MRS SAT T, AR e V122 L8 2auA 4
A A0k 7 FARE AL YA wisle] Jlong BAslch BAAT XA, L) WAL 228 3897
ol 7l&wiste] do.z Aol SRl B, ARATIN 228 F89] WK 71einel vske nelo
U ol Z1&uWshe 4R AHYe 4540z AN B AFOAE 20099RE 201497k J1&wstel

AAZ PAFL mloly A A s}, I3y 20149 o]F Aabio] F71slded], I YU FAATE AR
71l FUQ AL Bpolofsle] Az Qlete] V&R E ASH f glon o]z QI AYitdo] FvtE Aoz
ZE2H0h Mg, 34 1097 239 WA Ae= AT 3.6% ZU6HE HSE Bk, 4 Y W AEe4ad
BAG 7= ZHANES 1.77%, 719HEY 0.67%, FFAAE 1%, 18 0.98%, F2of4l 1.18%, SHFAHT
ZRAN ZHZF -1.25%, -0.5%2 FAHEE Z7HA7]E bl Feofile] &l 54a%t HSE AR5t Qlrh & AF-9]
AR EAn o Uy A SN AETR 9, 954 ¥ 5 s By dAo] ofg7]
f&2o] gy oA FAISHR] Beo] wet S IS 1EEHA] EshHch

Abstract This study constructed production frontiers of inputs and outputs in a sequential manner,
measured inefficiencies by applying a non-radial sequential weighted Russell directional distance
function to these frontiers, and analyzed Luenberg productivity indices and the contribution of each of
input and output factor based on these distances. The results are as follows. First, the productivity of
banks increased due to technical changes after the global financial crisis. Second, productivity growth
decreased between 2009 and 2014 due to technical changes after the recession, as previous studies have
shown that technology progressed before the global financial crisis but then largely decreased or
remained the same thereafter. After 2014, the productivity of banks improved. This result may be due
to both technology improvement after 10 years of stagnation and reduction of inputs and
non-performing loans. Third, the 3.6% annual of productivity growth for 10 years was comprised of
1.77% household loans, 0.67% corporate loans, 0.98% manpower, 1.18% non-performing loans, -0.5% total
deposits, and -1.25% securities. Finally, this study has limitations since it could not control risks such
as capital structure and interest volatility.
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AollA 2018 448F 9,490% Yo7 AW 7.23% &
7RI 71dHEAE 20099 339% 5,6009] FojlA
20184 495% 109 Yo g AWH 4.6% Z7Fk 9
th. F897] o|F o|g} Zo] HiEFo| FUIetH oY 1
7Jolsl oAlHl &L 20009 1.2%C1A4 20183 1%= 7
At QJal o] FoME FAREQ] FolojAlE
200949 6% 2,1009] oA 20189 5% 2,8609 Ao
2 28971 olF 109 B2t 9,2409 A FrAsIGICH1].

B AT £312 WRDDMOY 93] Z239] vla
£9& A9 o 11 Aaks tha9 Table 29t At
23 AAY H|ZEEL 89171 olF 20099 0.0614
oA 2014¥ 0.28 F716ledr). 0|9t 22 A= AT
Ao M= vt ZIE Hol= o], 28917 d H&
70| A" 0.2995°014 F897] °lF 2013974
AT 0.4829F F7Fotal UrH8l T B2 AFolA
20159 o|¥ REE v|Eg&4do| Taste] G&4do] 7N
AES Hol UeH24].

(unit: billion, persons)

20099 20104 20119¥ 20129 20134 20149 20159 20169 20179 20184

7.14 7.45 7,63 7.49 7.34 7,06 7,56
6,34 6,53 6,71 6,53 6,37 591 6,40
18,02 18,24¢ 18,51« 18,61 19,09 19,13¢ 19,16.
17,41 17,62 17,77 17,83 18,04 17,99 17,63
657,36 673,53 727,40 702,26 807,71 85547 912,29
642,38 650,22 739,97 686,26 779,77 81517 876,32

316,71 310,41 32496 326,52 450,90 41853 448,94
339,92 332,05 348,86 355,12 422,05 43473 466,37
316,71 412,97 403,42 405,50 450,90 467,62 495,00
339,92 375,31 37232 38410 422,05 43473 474,66
199,09 192,98 194,96 209.53 22482 25436 28737
171,75 164,83 174,81 196,25 212,27 24587 278,82

mean 6,51 6,461 6,36

manpower
SD 5.86 573 5,46
. ttangible fixed mMmean 15,75 15,85 17,11¢

input
assets SD 15,84 15,72: 16,81(
mean | 488,81 568,70 619,36
total deposit
SD 491,54 560,08 617,48
mean | 260,41 276,54 386,60
houshold loan
SD 29374 29954 349,64
business mean | 339,56 361,83 386,60
output

loan SD | 31345 33631 349.64
mean | 187,01 192,62 200,52

securities
SD 169,24 170,92 177,67
bad [ nonperforming mean 6,21 8.94 7,81
output loan SD 6,11 8.87 7.74

8,58 10,58 8,96 9.27 7,55 6,82 5,76
8,49 11,66 8,74 10,31 7,50 6,51 5,28
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Table 2. Annual inefficiencies by bank

20008 20109 20119 2012 20139 20149 20159 20169 20179 20189 Annall

average

all bank 00614 01019 00687 01297 01698 02000 0.1544 0.1054 00821 01052  0.1179

local bank 0.1456 01972 0.1394 0.1773 01916 02592 0.1983 01887  0.1589 02209  0.1877

nationwide bank 00079 00576 00323 01051 01764 01352 01022 00178 00000  0.0000  0.0635

special bank 0.0000 0.0000 00000 00837 01120 02113 01712 01138 00928 00845  0.0870

T ARedo] HFELAL 20099 0.14569014 4.2 AARM i3}

20149 0.25927H4] S7Y¥sttt7t 201549 o] % FhAskal E = 2009dEE 2018€7HA] 10W 7 259

oJt}. EZ=o8)o] u Ao 15 X .
St S5299] Hla&42 20099 0.0000914 2014 wyzexe WRDDMo] 28] 245} o2 o]&sho]

9 0.21137F4] Z713t o]F 2015W 28 743l et
A2 20099 0.00799014 201494 0.1352714] &
7¥stR ot 11 o]F FHSHA HAFolE Ho AlF2
o] H|EE AR 2PAA Y HEES FaATE
o 3A 7]ost AoE BN

SHH 2949] H|B-&/Jo] FAst
3} FjAT B0l Qlrtal Bt &
AAEY 2P AFGEA] EH, 2EH 3
2PAd2PT £E2U2 ZFHY  Friee]do]
20094 8% 87519 ¥, 20189 21% 69832 Yo
gE F7kekar Qiet oo wet 2849] FAMeEolE
(ROA)Z 200941 0.39%°14 20184 0.63%= A i
A= lom 239] A7 AREe0]JEROE)E 2009
A 5.76%°14 2018¥ 6.04%= Z7F5k1 QUch. T3t B
AAfET FAE FlofAlnlE2 20099 0.8%1A4
20199 0.7%&, 183 14o|st oJAlH&E 2009d
1.2%°14 20184 1.0%=2 Z4ska AcH1l.

28907 ol

&2 2 A ABAM] A S(sequential Luenberger
index: SDE Al4rete] B4 WskE £

Table 3014 2339 7+ 109 1+ A+t BiHd Al
2L 3 6% Z7Velth R|ERedo] MAMY A4 3.54%,
A|ZL39] YA RS 5.43%, ES-L2359] AAIX]
T 0.5%=2 Al5239] ity Wbt 7 2 b &
£2359] /J-]/K]—Aé.g_ uju|st HIlE BT

A AE sk e 84kl et
(Technical Change: TC)2} 7|&8-84 W3 Technical
Efficiency Change: TEC)E HW, 239 TC: &
7] olF AW+ 5.06% S7KE W TECE A%+
“146%2 FHASFEA L9e] TCH A FHH e
2 sl o Jlojelel. S5 289 olF o
= A AFBAS S FeAEY 871l Ik
ShEJEA A&HQ1 7|&E4lo] o]FolA gttt

23 e BA3 WskE BH A2 5.43%, Al

W23 3.54%, E4-23 0.05% 402 AJAo] =715}
Table 3. Annual average productive change, technical change and, technical efficiency change

2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 ;“er;zgle
all bank -0.0778  0.1130 -0.1562 -012031 -0.0837 0.1764 02022  0.1828  0.0874 0.0360
local bank ~ -0.1455  0.1940  -0.1101  -0.0430 -0.2024 02348 00067 02194  0.1048 0.0354

SL fonwi
natg;‘fde -0.0489  0.0086 -0.1561 -0.2140 0.1408  0.1349 03390  0.1478  0.0568 0.0543
special bank  0.0000 00000 -0.2486 -0.0875 -02952 0.1428  0.1995  0.1796  0.1137 0.0005
all bank 00438 00134 00268 00000 00069 00398 00550 01130  0.1568 0.0506
local bank  0.0093  0.0205 00036 00000  0.0003 00522 00381 01299  0.2907 0.0605

TC fonwi
natg;i‘l’:lde 01001 00129 00621 00000 00170 00361 00858  0.0942  0.0568 0.0517
special bank  0.0000  0.0000  0.0025 00000 00000 00225 00275 01165  0.0887 0.0286
all bank -0.1215 00997 -0.1830 -0.1203 -0.0906  0.1366  0.1471 00699 -0.0694  -0.0146
local bank  -0.1549  0.1735  -0.1136  -0.0430 -0.2027 -0.1826  0.0286  0.0895 -0.1855  -0.0251

TEC fonwi
nati)ﬁ\fde -0.1489 00757 -02182 -02140 0.1238  0.0987 02532  0.0535  0.0000 0.0026
special bank  0.0000 00000 -0.2511 -0.0875 -0.2952  0.1203  0.1720 00631 00249  -0.0282
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Table 4. Annual productive changes by input and output factors and by bank

annual

2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

average

houshold loan -0.0436  0.1055 -0.0264 -0.0045 -0.0398 0.1078  0.0167 0.0359 0.0079 0.0177
business loan 0.0168  0.0000 -0.0506 -0.0711 -0.0204 -0.1364 0.2688 0.0545 -0.0016 0.0067
securities -0.0408 0.0454 -0.1240 -0.1481 -0.0742  0.1313  -0.0353 0.1135 0.0193 -0.0125

sum -0.0676  0.1509  -0.2010  -0.2238 -0.1344  0.1027 0.2502 0.2039 0.0256 0.0118
nonperformed loan ~ -0.0528 0.0655 -0.0663  -0.0373 -0.0314  0.1050  0.0949 0.0954 0.0708 0.0271
manpower 0.0314 -0.0234  0.0061 -0.0088  -0.0119  0.0296 0.0385 0.0246 0.0020 0.0098
tangible fixed assets ~ 0.0136  0.0435 -0.0392 -0.0012  0.0148 0.0338  0.0125 0.0079 0.0043 0.0100
total deposit -0.0524 -0.0283 -0.0354 -0.0153 -0.0254 0.0480  0.0205 0.0257 0.0179 -0.0050
sum -0.0074 -0.0083 -0.0685 -0.0253  -0.0225 0.1115 0.0716 0.0582 0.0243 0.0149

ML -0.0778 0.1130  -0.1562  -0.1203  -0.0837 0.1764  0.2022 0.1828 0.0874 0.0360

4 A= 849] 7]°’lE~ gt mo|tt. A 109
o YA Sl AWT 3.6% Z7I8HE WskE By
ol BYAERAY ALY 7ot AW
L18%= 7HAHEH 1.77%, 719thEN 0.67%, SHF
A -1.25%=02 7HHERT 719G HEH] 7]o=
b et ER Bdaso] Athd Zaw £daso)
g 710 s AETE 1.49%, FRAEY S7H A4
2 0|9 YA 7|dr 1%, Qo] Ad 7tag B
AL YA 7] 0.98% £O0R 2 HIFS E
ol ¥ F441910] AR 7]olEl -0.5%2 AAHA
R 71-/\/\]7]—; ohjr
gkl Fo]of ] Vol AT 1.18%E F
oJojale] g 28e] YA FIMI7IE o Fag

g,

71915 SHAH
5. Z&8
5.1 G721} QO AARY

ool 71t T A9 Ao HHEAe) BAES
SEs] gl B AT A 299 Bease

AEese] AT SAH HHos 4ol
t}. o] maelolof ) HAY &x4A EEE A
PSR W EES ST T, 018 V2R 29
W Zollu|A WA 2|40} 78 EQAIEQ A AJALA]
Wsto] 7|ojwg HAjstolet
2 70 BAZA7} g0k AAES
£,
AR, 239 AL Z2H T897] o]F 7|&d
s}e] Qo Skt B3] AlE2do] ArjHez
Agreaiolt E4-2a0e] s A4kl 27 S71hs
Fol2 Bt ol wdoR Fg9Y] H1 RAA
o] ZARACY 710w HARAe) AR Yerd
A9l Zog ZEwr
AFATlA 8971 A

Heleh et
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B9 A L9 BARE Fhstort F8 ¥
molus QAHHOR FAT WekE RATH, 15].

0|9} o] AJAPY Bhehe BAMAIE A Lo} Flelol
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4 7ol 2A Aotsigon o Faololile] Z71E

A FASA TAL FEA7|A 5t Aotz 5
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