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(B -6) Z25 USY MAKISHS(2015~2022 &)

ASY BER | AN | nase) | memco | mes | esue)
1X=% 0.7486 0.4836 0.4748 0.8833 | 329.3661
7t 0.1891 0.1459 0.1459 0.0000 | 82.9289
745,718 A 0.2872 0.2267 0.2267 0.0000 | 96.2666
N2LIEntAE 1.1153 0.6547 0.6514 0.3358 | 297.0386
=aH/EHE 0.3144 0.2597 0.2555 0.4206 | 99.5373
7|EE7 A EH 0.4971 0.3050 0.2986 0.6430 | 227.1506
7|Et2&EH| 1.3162 0.4030 0.4017 0.1336 | 547.3972
7|EtRIE 0.7847 0.6910 0.6910 0.0000 | 88.1003
Efti 0.0652 0.0596 0.0596 0.0000 | 14.1504
SMAUFHSE 0.4962 0.4451 0.4159 2.9186 | 362.8676
HlEg5E=ME 1.0382 0.6127 0.56985 1.4222 | 782.0427
d7HE 0.5131 0.4383 0.4334 0.4981 | 178.3772
Mg 0.3456 0.3009 0.2996 0.1314 | 85.4704
= 0.2942 0.2585 0.2585 0.0000 | 105.2609
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B I-7) 3257 Y943¥ XaiX~(2015~2022)
] e SRR ()

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
X34 147 | 153 | 198| 268| 267| 315| 34| 342
717 5 0 5 4 4 3 9 5
743, 71 Al 1 2 0 1 2 2 5 6
TIROIZAAE 174 196 | 190| 232 248| 253 | 313| 387
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7|EF7 A= 00| 131| 169| 233| 250 | 276| 301| 318
7|EF2&AH| 310 | 321 | 487| 419| 513| 509| 697 | 683
7|EtRIZ 3 3 3 1 1 8| 17| 31
i 3 1 1 5 4 &)
SHULUDHE 9 9 6| 10 8 6/ 10| 10
HZSYERE 74| 55| 69| 97| 89| 121| 149| 222
MQHE 13] 19 8| 14 8 12, 20 9
AMas 64 82 101 143 142 151 171 198
=} 25| 21| 25| 32| 39| 29| 3| 4
o=, JE, &b A 5 8 5 9 11 13 12 12
O==EIOUZ 33 27 25 48 b3 39 47 74
o|= oHKIA2], 2| 5 2 1 3 0 8 1
QI | Z LR = A 0 0 0 0 0 1 0
RSAUEY LY 905 | 674 | 594 | 7921014 971,122 1,189
7| = M| 42| 42| 53| 54| 59| 69| 88
ZRE, G4 3%, 8 119 97 117 133 183 141 183 209
A GIEH M| 3 4 3 6 3 1 2 8
MO Z0|UZ0|HZ 25| 30| 39| 27| 45| 54| 43| 58
ISt o 100 110 127| 152| 179| 206 | 246| 312
S| 2,188 | 2,017 | 2,251 | 2,725 | 3,159 | 3,166 | 3,840 | 4,257
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E I1-8) Z=2F YUSHE Msl2(2015~2022)

HEY z2= TaHE(%)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1x=% 043 ] 046 | 0.59| 0.79| 0.79| 0.94| 1.00| 0.98
ds 0.23] 0.00| 0.20| 0.17| 0.17| 0.13] 0.39| 0.22
715718 A 0.141 0.24| 0.00| 0.12| 0.24| 0.23| 0.59| 0.72
URHSHAE 0.78] 0.87| 0.84| 1.05| 1.12| 1.17| 1.38| 1.70
=sHSHE 0.21] 0.24| 0.28] 040| 0.32| 0.35| 0.32| 0.39
7|EF7 | A EH] 0.23] 0.30| 0.37| 0.51| 0.55| 0.63| 0.68| 0.68
7 |EH2 S EH] 069 0.79| 1.32| 1.18| 1.42| 1.44| 2.05| 1.93
7|EtHIE 0.35] 0.29| 0.36| 0.11| 0.08| 0.64| 1.43| 2.47
Efti 0.05| 0.07| 0.02| 0.02| 0.11] 0.05| 0.09| 0.10
SMHUFHSE 055] 052| 0.34| 0.58| 0.52| 0.39| 0.54| 0.53
HEg5g=ME 0.75] 054 | 0.62| 0.87| 0.82| 1.21| 1.42| 2.05
AR 0.41] 0.63| 0.29| 0.54| 0.35| 0.59| 0.95| 0.43
AeE 0.19] 0.24| 0.28| 0.36| 0.35| 0.38| 0.43| 0.49
2= 0241 0.19| 0.24| 0.30| 0.37| 0.28| 0.34| 0.40
Oz, g2, s AA 0.05| 0.07| 0.04| 0.08| 0.09| 0.11| 0.10| 0.10
==2HOYUZF 0.10| 0.08| 0.07| 0.13| 0.14| 0.10| 0.10| 0.17
9|=, M| 2], 20 0.07 ] 0.03| 0.05| 0.02| 0.05| 0.00| 0.15| 0.02
QIAH 7| S OHA = Al 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00| 0.64| 0.00
XSRS E | Y 0.61] 045| 0.39| 0.51| 0.65| 0.59| 0.72| 0.75
7| EH| 0.141 0.15| 0.15] 0.17| 0.17| 0.18| 0.20 | 0.24
ARH, 84,3884 | 0.05] 0.04| 0.04] 0.05| 0.07| 0.05| 0.07 | 0.07
FIA AR MREM | 0.09| 0.12 ] 0.08| 0.17 | 0.08| 0.03| 0.06 | 0.23
2O B0|XB0[ME | 044 | 050 0.65| 045 0.73] 0.88| 0.71 ] 0.91
slet=2AseHIE 0.141 0.15| 0.17] 0.19| 0.22| 0.28| 0.32| 0.41

87t dxd FAANE SV 7MY w2 4SS AYEY TIEAE
AZA 2 195.40%, 71, 7H8, Al ARA' S 163.76%, 7IEF 7)1 AAH]
AR S 108.40%, oFetEd 9 IEAE AxY' 2 107.45% ¢o=

Jepiet.
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(B M-9) =22 AZ=H ALDI5HXI4(2015~2022)

HEQ Em= AL SHRb~(H)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
(BN 119 | 125| 123| 163| 146 | 183 | 231 | 224
7t 5 0 4 3 2 3 6 4
JtE, 7 A 1 2 0 1 2 2 3 4
TROIZAIAE] 112 ] 122 130| 133| 147 | 145| 163| 218
FE/ISHZ 21 23| 29| 45| 33| 28| 28| 40
7 |ER7| A | 73| 76| 89| 132| 162| 168 | 183 | 208
7|EF2SEH 115 102| 76| 102| 146 | 187 | 207 | 272
7|EtHIE 3 2 3 1 1 6| 15| 28
=Ll 2 3 1 1 4 2 3 5
SMLLIRNE 9 9 6 9 7 5 6| 10
HIZSZEXNE 57 | 4] 52| 71 57| 73| 76| 9D
MRHE 13| 16 6| 14 7 9| 17 6
AgE 53| 71 88| 130| 122 129| 152 | 171
= 19 21 19, 27| 35| 28| 3 37
o=, FY &shAIA 4 8 4 8 9 9| 11 9
CIES=pSESINl 30| 25| 24| 40| 47| 34| 37| 69
o=, A 2], 2| 5 2 3 1 3 0 7 1
QIS | S IHHI S A 0 0 0 0 0 0 1 0
K SAHEZ Y2 577 | 399 | 367 | 476| 586 | 543 | 595 | 647
7| 32| 37| 32| 42| 43| 45| 50| 62
ARE, QY. S8 EAM | 103| 82 91| 13| 135 109| 124| 172
DIA A MRYH| 3 4 1 5 2 1 0 7
o, Z0|UEBO0|HZ 2 2| 3#| 2 M 51 M| B2
SIS HYSISNIE 2| 9| 13| 138 143 | 173| 200| 263
S| 1,470 | 1,291 | 1,295 | 1,677 | 1,880 | 1,933 | 2,180 | 2,599
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MU MEY Ao DXl e 24

(B I-10) 3&2F &3E A1X5HE(2015~2022)

Axe EEa ATRHE (%)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1X=% 0.35| 0.37| 037 0.48| 043 | 0.54| 0.67| 0.64
7t 0.23| 0.00| 0.16| 0.12] 0.09| 0.13] 0.26| 0.18
715,71 A 0.14] 0.24| 0.00| 0.12| 0.24| 0.23| 0.35| 0.48
UFREHSHAE 050 0.54| 058 | 0.60| 0.66| 0.67| 0.72 | 0.96
=s5/EHE 0.18| 0.19| 0.24| 0.36| 0.28| 0.25| 0.24 | 0.32
7|EF7 | A EH 0.17| 0.17| 0.20| 0.29| 0.36| 0.39| 0.41| 0.45
7|ER2 S| 0.25| 0.25| 0.21| 0.29| 040 0.63| 0.61 | 0.77
7 |EtHIZ 035 0.20| 0.36| 0.11| 0.08| 0.48| 1.26 | 2.23
i 0.06| 0.07| 0.02| 0.02] 0.09| 0.05| 0.07| 0.10
SMAUFHS 0.55| 0.52| 0.34| 0.52| 045 0.33| 0.33| 0.53
Hlg&d=ME 058 040| 0.47| 0.64| 0.52| 0.73| 0.73| 0.83
AR 0.41] 053] 0.22| 0.54| 0.30| 0.44| 0.81| 0.28
Mg 0.16 | 0.21| 0.24| 0.33| 0.30| 0.32| 0.38| 0.42
= 0.18| 0.19| 0.18| 0.25| 0.33| 0.27 | 0.30| 0.36
Oz, g8, &t AA 0.04| 0.07| 0.04| 0.07| 0.08| 0.08| 0.09| 0.07
==2HOUZ 0.09| 0.07| 0.07| 0.11| 0.12| 0.09| 0.09| 0.16

9|=, M| 2], 20 0.07| 0.03| 0.05| 0.02| 0.05| 0.00| 0.13| 0.02
QAN 7| S0 A = K| 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00| 0.64| 0.00

ASAHE Ee 039] 0.26| 0.24] 0.31| 0.38| 0.35| 0.38| 0.41
7| HH| 0.11) 0.13| 0.11| 0.14| 013 | 0.14| 0.14 | 0.17
ARH Y 2,84 | 0.04] 0.03| 0.03] 0.04| 0.05| 0.04| 0.04| 0.06

9.8
A AR MAREH | 0.09| 0.12| 0.03| 0.14| 0.06 | 0.03| 0.00| 0.20
I, S0|XE0HZ 038 0.37| 0.57| 0.37| 0.67| 0.83| 0.56| 0.82
slel=HEeletME 0.13] 0.14| 0.15] 0.18| 0.18| 0.23| 0.26 | 0.35

8zt A=E Bt AAsE S MY B2 dSS AEEY VIEHAlE
A2A 185.18%, 7K, 7hE, AT A2A" 123.21%, 71EF 2588] A2
112.49%, ‘stet=d 9 SpAlE ARA 99.04% o= YERHH

r
E L
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(B I-11) S22 ASYH H|APLALDXSHXI(2015~2022)
HEQ Em= HIAFYAL DAY HAL~(H)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
(BN 116 123| 120 161| 143| 180 | 225| 222
7t 5 0 4 3 2 3 6 4
JtE, 7 A 1 2 0 1 2 2 3 4
TROIZaAE 112 122 128 | 131| 147 | 144 163 | 217
FE/ISHZ 18| 23| 28| 45| 33| 28| 28| 40
7 |ER7| A | 700 72| 89| 128| 159 | 162 | 180 | 208
7|EF2SEH 115 | 101 75| 100| 146| 187 | 207 | 272
7|EHHIE 3 2 3 1 1 6| 15| 28
=Ll 1 1 4 3
SEMLLIENE 9 8 6 7 5 9
HIZSZEXNE 55| 39| 48| 69| 56| 72| 76| 9D
MRHE 13| 16 6| 13 7 9| 17 6
ARE 53| 70| 83| 130 120| 128| 182| 171
= 19 21 19| 27| 35| 28| 3 37
o=, HY g3 A 4 8 4 8 9 9| 1 9
SI=3=eSielisIl 30| 24| 24| 40| 47| 34| 37| 69
o=, MM 2], 2| 5 2 3 1 3 0 7 1
e I ] 0 0 0 0 0 0 1 0
K SAHEZ Y2 574 | 395 | 367 | 476| 585 | B43| 594 | 644
7| 32| 36| 28| 42| 42| 45| 50| 62
ARE, G, S8 EAM | 13| 81 9| 12| 133 109| 124| 172
DIA A MRYH| 3 4 1 5 2 1 0 7
2O Z0|HESO0[MZ 21 19| 33 21 40 51 34 52
stetE A USISNIE Q| 97| M2| 131 | 137 172 19| 260
A 1453 | 1,268 | 1,277 | 1,653 | 1,860 | 1,920 | 2,169 | 2,589
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(B I-12) S28 AYSY HAILALTXHE1S(2015~2022)

HIAMYAL LR E (%)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1A=% 0.34| 0.37| 0.36| 0.47| 042 0.53| 0.66| 0.64
ds 0.23| 0.00| 0.16| 0.12| 0.09| 0.13| 0.26| 0.18
715718 A 0.14| 0.24 | 0.00| 0.12] 0.24] 0.23| 0.35| 0.48
AUFHSHAH 050 | 0.564| 0.57| 0.659| 0.66| 0.67| 0.72| 0.95
=5/I5ME 0.15| 0.19| 0.23| 0.36| 0.28| 0.25| 0.24 | 0.32
J|EZ A 0.16 | 0.17| 0.20| 0.28 | 0.35| 0.37| 0.41| 0.45
7 [EF2SEH 0.25| 0.25| 0.20| 0.28| 0.40| 0.63| 0.61 | 0.77
7 |EtHIE 0.35| 0.20| 0.36| 0.11| 0.08| 0.48| 1.26 | 2.23
i 0.06| 0.07| 0.02| 0.02] 0.09]| 0.05| 0.07| 0.10
SMHUFHSE 0.55| 0.46| 0.34| 0.40| 0.45| 0.33| 0.33| 0.48
HE5E=XE 0.56| 0.38| 043 | 0.62| 051 0.72| 0.73| 0.83
AL 041 053] 0.22| 050 | 0.30| 0.44| 0.81| 0.28
AeE 0.16 | 0.20| 0.24| 0.33| 0.30| 0.32| 0.38| 0.42
=25 0.18 | 0.19| 0.18| 0.25| 0.33| 0.27 | 0.30| 0.36
o=, g2, 8L AA 0.04| 0.07| 0.04| 0.07| 0.08 | 0.08| 0.09| 0.07
e 0.09| 0.07| 0.07| 0.11| 0.12| 0.09| 0.09| 0.16
o=, MM =], 2O 0.07| 0.03| 0.05] 0.02] 0.05| 0.00| 0.13| 0.02
QA7 | Z A=A 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.64 | 0.00
ArsAHE 2 039 0.26| 0.24| 0.31] 0.38] 0.35| 0.38| 0.41
M7 18I 0.11) 0.13| 0.10| 0.14| 0.13| 0.14| 0.14| 0.17
AFH, 342,84 | 0.04 ] 0.03] 0.03| 0.04| 0.05| 0.04| 0.04| 0.06
FIAAHAHAREN | 0.09| 0.12] 0.03| 0.14| 0.06 | 0.03 | 0.00 | 0.20
2o ZO|BO0[MZ | 0.37] 0.32] 0.55| 0.35| 0.65| 0.83| 0.56 | 0.82
slet=2AseHIE 0.13| 0.13] 0.15| 0.17] 0.17] 0.23 | 0.26| 0.34

ATAHAA AT AL MAFATANE 71 ZAN B, 8Kk

%—7}&:-50] 7}X01- L0 oJxo ¢

IIi- HO -

7IEHAIE AR 185.18%, V1=, 7H, Al AR

123.21%, ‘71eF 5448 AR’ 112.49%, 71k 7| AZHE] 103.41% =02

Jepiet.
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. 24Xtz

AP AFLXE~(2015~2022)

MNIAFSR(B)
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

2022

10

11

13

20

24

18

23

0
0
0
0

1

17

s57IE5HME
7|EF7 | A EH

7| S A=A

=

=

2=
o4

o=, MM =], 2]
28, S0|HE0[HIZE

SMHUFHE

/B2
JIEtMIE

i

HRAIZ
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o

A
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MRl E MEY Yol DIXl= S 24

(Z I-14) S2F USH ALIAIUDQIE(2015~2022)

e AL DA LROIE (o)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1x=% 0.88| 0.59| 0.89| 0.59| 0.89| 0.89| 1.75| 0.57
ds 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
715718 A 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
URHSHAE 0.00| 0.00| 0.89| 0.90| 0.00| 0.46| 0.00| 0.44
=sHSHE 2.57| 0.00| 0.82| 0.00| 0.00| 0.00| 0.00| 0.00
7|EF7 | A EH] 0.69| 0.92| 0.00| 0.87| 0.66| 1.38| 0.68| 0.00
7 |EH2 S EH] 0.00| 0.24| 0.27| 0.56| 0.00| 0.00| 0.00| 0.00
7|EtHIE 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
Efti 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
SMHUFHSE 0.00| 5.74| 0.00 | 11.57 | 0.00| 0.00| 0.00 | 5.28
Hg5g=ME 204|196 | 3.61| 1.80| 0.92| 1.00| 0.00| 0.00
AR 0.00| 0.00| 0.00| 3.83| 0.00| 0.00| 0.00| 0.00
AeE 0.00| 0.29| 0.00| 0.00| 0.49| 0.25| 0.00| 0.00
2= 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
Oz, g2, s AA 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00
==2HOYUZF 0.00| 0.29| 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00
9|=, M| 2], 20 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00
QIAH 7| S OHA = Al 0.00 | 0.00| 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00
XSRS E | Y 020 0.26 | 0.00| 0.00| 0.06 | 0.00| 0.06 | 0.19
7| EH| 0.00| 0.35| 1.39| 0.00| 0.31| 0.00| 0.00| 0.00
A+H,34. 2,84 | 0.00| 0.04 | 0.04| 0.04| 0.07| 0.00| 0.00| 0.00
FIA AR MREH | 0.00 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00
2O B0|HBO0ME | 1.75] 505 1.68| 1.67| 1.62| 0.00| 0.00| 0.00
slet=2AseHIE 0.29] 0.28| 0.13] 0.89| 0.75| 0.14| 0.13| 0.39

AR Z1EANH HH, 8E7 $7HE0] MY R 9B VAR
AZY 5.28%p, 7HE AZY 0.44%p, B, Fo] A FoIAE AxY
0.10fwp £-0 Uehonl, AAgol 71 Bol Hadt 4%L V%, b,
A AZY 2.57hp, FHAZY 2.04%mp oItk
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ey

AU4(2015~2022)

e )
Nz S=EF

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
12 =% 349 211| 258 | 3.07| 284 | 3.47| 4.08| 4.64
7t 0.30| 0.00| 0.42| 1.16| 3.52| 0.24| 0.60| 0.38
715,71 A 0.27] 0.40| 0.00| 0.07| 0.35| 0.56 | 2.75| 3.19
UFASSHAE 194 175 273 | 3.05| 2.62| 3.45| 4.25| 3.96
a5/ISHE 2411 039| 1.20| 0.66| 0.58 | 0.66 | 0.73| 1.30
7|EF7 | A 2141 229| 1.80| 249 | 214 | 2.74| 250 | 2.10
7|Et2SEH| 289 3.68| 69| 587 | 6.64| 3.91| 867 | /.62
7|EtNIE 0.75]| 042 | 0.62| 0.31| 0.19| 0.92| 1.40| 2.09
Ll 0.09| 0.20| 0.06| 0.04| 0.28| 0.08| 0.14| 0.23
SHIUZHE 0.71| 5.78| 0.69| 954 | 1.08| 0.56| 1.05| 8.62
Hasd=ME 5903 | 489 | 3.87| 7.04 | 7.43| 8.98 | 10.51 | 13.85
HRA=E 0.68| 149 | 3.15| 3.93| 0.75| 1.15| 2.22| 0.75
Aes 094 068| 0.81| 0.61| 1.16| 0.93| 1.09| 0.69
== 1.02] 0.19| 1.34| 250 | 0.56 | 1.79| 0.58 | 0.44
Olz, Y, &L AIA 0.15| 0.10| 0.07| 0.09| 0.73] 0.86| 0.25| 0.73
Oz =HH9UZ 0.61| 099| 0.14| 0.67| 0.36| 0.31| 0.17| 0.23
9|=, A 2], 21 0.13] 0.05| 0.04| 0.03| 0.08| 0.00| 0.13| 0.01
QUM 7| Z 01| =H| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.18| 0.00
NSAHE YU 1941 141 123 | 1.55| 1.87| 1.67| 232 | 2.01
H7184] 0.30| 0.90| 1.60| 0.90| 0.72 | 1.29| 040 1.16
ZAE QY 33,84 | 0.35| 0.29| 0.34| 0.38] 0.62| 0.27| 0.28| 0.33
FIAHEMFEAN | 0.16 | 0.15| 4.17| 0.32| 051 | 0.04 | 4.33| 0.88
2 Z0|HEO0[MZ 223 6.28| 287 | 220| 2.34| 1.73| 1.07 | 1.26
o el e e e 0.89| 0.80| 1.06| 1.55| 1.66| 1.30| 0.99| 1.38
Ao R 1919 2READS 1Z0IH BH, 897t F71%o) 71 B

AT A 3 UARE AR

HAs, A, AF79A ARG

sog vehgrh

1
4

,114.08%, 71, 7R, Al A2 1,081.48%,

50%, 9=, FY,

35}

O 1y

AAAZY 386.67%
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( MRl E MEY Yol DIXl= S 24

(3) BAA} F2E LHARHSH

i

FAA 8 B AGASIREE EH, 5090 wlikolA 480]

v}

iz

Ty

AlE Hole A

o

SHUAL, SARAE AR A”SE ARk o AMAAISAL 427t BokA| AL Slrt

=2

AsfE 7IEoNM = AAFGRIRIEC] SARR 7t Aol wEt A

AeJstd, Asi&d AALASE, HIAFGARLA &2

|4 Bt S 2.

(B TM-16) ZAR} RS ARIXH5HKIZ(2015~2022 3HH)

- TS B Vi Ty VET Vi, By VEr R =P 9

S i @ | TR | TR | AR | 24@)
T 0-4901 28 36 35 11 35839
2. 50~990] 308 263 260 3| 110744
3. 100~1999] 971 803 790 13| 479,331
4. 200~2990! 1,043 836 823 13 425284
5. 300~4999I 1676 1297 1.282 15| 644.606
6. 500~9999I 2740 1841|1828 13 | 1,083,380
7. 1.000~2,99901 1786 1225 1200 25| 837579
8. 3,000~4,999¢I 2,411 1,455 1,446 9 921,110
9. 5.000~9.999°! a4 1892 1872 20| 1,578,783
10. 10.00001 0JAf 8506 4677 4653 24| 3.196.644

(B M-17) SAX} 72 AATsHS(2015~2022 EHA)

- N D R R =)

SN i MHER) | rispee) | maeo) | DI0IS) | AAAQ)
1. 0-4901 03280 02466 0.2398 | 0.6851| 2.4554
2. 50~990] 0.3414| 02916 02882 | 03326 12277
3. 100~19991 03159 | 02612 02570 04229| 1.5593
4. 200~29901 03354 0.2689| 0.2647 | 0.4181| 1.3678
5. 300~4999I 03231 0.2500| 02471 02891 | 1.2425
6. 500~9999I 03770 02533 | 02515 01789| 1.4906
7. 1,000~2,999¢9I 0.3166 0.2172 0.2127 0.4432 1.4849
8. 3.0004.99991 | 04827 | 02913 02895| 0.1802| 1.8442
9. 5.000-9.99991 | 08154 03750 03710| 0.3964 | 3.1202
10. 10.00091 01 | 0.2830 | 0.1556 | 0.1548 | 0.0798| 1.0634
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(B MM-18) SAKA}L #23H XisHX+(2015~2022)

RicHR(<)
SAR A2

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~4991 8| 2| 2| 2| 6] 10/ 9] 9
2. 50~99¢! 23| | 39 4 39| 37| 3HB| 52
3. 100~199¢! %, 9| 9% 14| 125 138| 135| 174
4. 200~2999! 107 108 102| 150 150| 145 132| 149
5. 300~499¢! 188 | 145 | 184 | 228 | 213 | 247 | 263 | 258
6. 500~9999! 275| 238 212| 32| 369 382| 439| 503
7.1,000~2,99991 | 125| 152 153| 206 252 | 214 324| 360
8.3,000~4,99991 | 150 115 121 333 380 409 510| 388
9.5,000~9,99991 | 204 234 270| 454 479| 606 792 1,075
10. 10,0009 014 | 1063 | 8931073 | 8631146 978 1,201 | 1289
B 2,188 | 2,017 | 2.251 | 2,725 | 3,159 | 3,166 | 3,840 | 4,257

(B IM-19) AR 722 TatE(2015~2022)
EAR 23 a2 (%)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~499I 0.40| 0.14] 0.15] 0.14] 0.33| 0.47 | 0.37 | 0.42
2. 50~99¢! 0.21]0.32| 0.34] 0.44| 0.34| 0.32| 0.32| 0.44
3. 100~199¢! 0.23| 0.23| 0.24| 0.29| 0.33| 0.37| 0.38 | 0.47
4. 200~2999 0.28| 0.29 | 0.26 | 0.36 | 0.38| 0.36| 0.33 | 0.40
5. 300~4999! 0.22| 0.21 027 0.36 | 0.32 0.39| 0.41| 0.43
6. 500~9999! 0.31] 0.26 0.24| 0.34| 0.41] 0.43] 0.49 | 0.53
7.1,000~2,9999! | 0.20| 0.24 | 0.22| 0.30| 0.35| 0.31| 0.42| 0.46
8. 3,000~4,9999! | 0.27| 0.19| 0.23| 0.55| 0.58| 0.61| 0.76 | 0.55
9. 5,000~9,9992! | 0.33] 0.34| 041 0.73| 0.79| 1.01| 1.32| 1.64
10. 10,0009 014 | 0.29 | 0.26| 0.29] 0.23| 0.30| 0.26 | 0.31| 0.32
ey A Folg AMER AR FEIE ARC] whE AEE 4 Fol7t
Al gegs] S Bk AolEe] 8Wzt vt pEs ATEH HRE
°F 0.2%p & Aootal=dl. 500091 o4, 10,00091 IRt 1t 7959

A& 84zt 1

1.31%p=

Hgs) 2 Eoz gttt
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( Mol t HEY Yrg0| DIXls B

A

=
=

(B IM-20) SAHAL A28 At XHeHX4=(2015~2022)

x NSRS (S)

SAR f= 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~49¢9l 8 1 2 1 4 6 7 7
2. 50~99¢9I 23 32 36 41 34 32 27 38
3. 100~199¢l 76 88 79 96 102 112 108 142
4. 200~299¢I o8] 89 87 123 127 112 91 114
5. 300~499¢l 116 114 143 173 167 178 192 214
6. 500~999¢I 190 180 159 219 241 261 29 297
7. 1,000~2,999¢9! 102 121 115 148 168 144 204 223
8. 3,000~4,999¢! 96 71 73 194 211 247 270 293
9. 5,000~9,999¢! 124 133 153 170 187 274 1 319 h32
10. 10,000Q! O|Af 0642 462 448 512 639 567 0668 739
A 1,470 1 1,291 | 1,295 | 1,677 | 1,880 | 1,933 | 2,180 | 2,599

(B M-21) SAK 728 ALIAEHS(2015~2022)

- NS (%)

SAAE 12 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~49¢9I 0.40| 0.07] 0.15| 0.07| 0.22| 0.28| 0.29] 0.33
2. 50~99¢! 0211 0.29] 0.31] 0.38] 0.30| 0.27| 0.25| 0.32
3. 100~199¢l 0.19| 0.22| 0.20| 0.24| 0.27| 0.30| 0.30| 0.39
4. 200~299¢l 025 0.24| 0.22| 0.30| 0.32| 0.28| 0.23| 0.31
5. 300~499¢l 0.18| 0.17 | 0.21| 0.27| 0.25| 0.28| 0.30| 0.35
6. 500~999¢I 0.21] 0.20| 0.18| 0.23| 0.27| 0.29| 0.33| 0.31
7. 1,000~2,999¢9! 0.16 ] 0.19] 0.17| 0.22| 0.23| 0.21| 0.26| 0.28
8. 3,000~4,999¢! 0171 0121 0.14| 0.32| 0.32] 0.37| 0.40| 0.41
9. 5,000~9,999¢! 0.20] 0.20] 0.23| 0.27| 0.31] 0.46| 0.53| 0.81
10. 10,000Q! Ot 0.18] 0.13] 0.12| 0.14| 017 0.15| 0.17| 0.18

AP A &9 8|7 WSt
Ar535k9=d], 5,0009 ©J4, 10,0
0.61%p= AP & Z07F A5

AZ(0.07%p) 4ot
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(E M-22) ZAXt 728 HAMRAIXSHKIS(2015~2022)

HIALSA I XHEHAL~(F)

SMAL A2
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~49¢9! 3 1 1 1 4 6 7 7
2. 50~99¢! 23 32 35 41 34 31 26 38
3. 100~199¢! 76 86 78 93 98| 112 107 | 140
4. 200~299¢2! 89 89 8| 119 124 | 112 91| 114
5. 300~499¢! 113 110 143 169 | 166 | 176 | 192| 213
6. 500~999¢! 186 | 177 158 | 218 | 241 | 260 | 292| 2%
7. 1,000~2,999¢! 98| 116 110| 145| 166 | 141 | 201 | 223
8. 3,000~4,999¢!I 9% 70 70 193 | 210 247 | 270 | 291
9. 5,000~9,999¢! 1241 129 152 | 164 | 182 | 271 | 318| 532
10. 10,000Q! Of2f 641 | 458 | 445 510 | 635 | 564 | 665| 735
A 1,453 | 1,268 | 1,277 | 1,653 | 1,860 | 1,920 | 2,169 | 2,589
(B [M-23) SAIAL 2 HJAPUALDXY5H=2(2015~2022)

= HIAFZSAL D X0t =(%

BN T2 2015 | 2016 | 2017 | 2018 2019( ;OZO 2021 | 2022
1. 0~499I 0.40| 0.07| 0.08| 0.07| 0.22| 0.28| 0.29| 0.33
2. 50~999! 0.21] 0.29| 0.30| 0.38| 0.30| 0.26| 0.24| 0.32
3. 100~199¢! 0.19] 0.21] 0.20| 0.24| 0.26 | 0.30| 0.30| 0.38
4. 200~29992! 024 024 022 | 0.29] 0.32 | 0.28] 0.23 | 0.31
5. 300~4999! 018 0.16 | 0.21] 0.26 | 0.25| 0.28| 0.30 | 0.35
6. 500~9999! 0.21] 019] 018 0.23] 0.27 | 0.29 ] 0.33 | 0.31
7. 1,000~2,999¢! 0.15] 0.18| 0.16 | 0.21| 0.23| 0.20| 0.26 | 0.28
8. 3,000~4,999¢I 0.17] 0.12] 0.13] 0.31] 0.32| 0.37| 0.40| 0.41
9. 5,000~9,999¢! 020 0.19| 0.23] 0.26 | 0.30| 0.45| 0.53| 0.81
10. 10,0009! 04 | 0.18 0.13] 0.12] 0.14| 0.17| 0.15] 0.17| 0.18
APA SR A ARLANGE AT HIAFARLA S &S] 81t WMot sES
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( Lol t MY Aol DiXls g =4

(B IM-24) SAA A28 ALZAYXE(2015~2022)

AR 38 MIAER(F)
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~49¢! 0 0 1 0 0 0 0 0
2. 50~99¢! 0 0 1 0 0 1 1 0
3. 100~199¢! 0 2 1 3 4 0 1 2
4. 200~299¢2! 4 0 2 4 3 0 0 0
5. 300~499¢! 3 4 0 4 1 2 0 1
6. 500~999¢! 4 3 1 1 0 1 2 1
7. 1,000~2,999¢! 4 5 5 3 2 3 3 0
8. 3,000~4,999¢9I 1 1 3 1 1 0 0 2
9. 5,000~9,999¢! 0 4 1 6 5 3 1 0
10. 10,0009! O4 1 4 3 2 4 3 3 4
A 17 23 18 24 20 13 11 10

(B [M-25) SAIK 2 ALZAFLOR1E(2015~2022)

= AMDMBROIE (o
SN 2 2015 | 2016 | 2017 | 2018 2015(3 )2020 2021 | 2022
1. 0~490! 0.00| 0.00| 7.72| 0.00| 0.00 | 0.00| 0.00| 0.00
2. 50~999! 0.00| 0.00| 0.87| 0.00| 0.00| 0.85| 0.91| 0.00
3. 100~1999! 0.00| 049] 0.26 | 0.76 | 1.05| 0.00| 0.28 | 0.54
4. 200~299¢2! 1.06 | 0.00| 0.51| 0.97| 0.77| 0.00 | 0.00 | 0.00
5. 300~499¢! 047 | 059] 0.00| 0.62| 0.15] 0.32| 0.00| 0.17
6. 500~9999! 045| 0.33] 0.11] 0.11] 0.00| 0.11] 0.22 | 0.11
7. 1,000~2,999¢I 0.63] 0.77| 0.72] 0.44| 0.28 | 0.43| 0.38| 0.00
8. 3,000~4,999¢I 0.18 ] 0.17| 0.57| 0.16| 0.15| 0.00| 0.00 | 0.28
9. 5,000~9,999¢I 0.00] 0.59| 0.15] 0.96| 0.82| 0.50| 0.17| 0.00
10. 10,000¢! Ol4f | 0.03| 0.12 ] 0.08| 0.05| 0.11] 0.08 | 0.08| 0.10

AFUARSTERI-EO] 8W7E WSt 5 AEA 10091 HITFEF 5,00091 o4
10,00021 v|9F 7149] AFZAPEERRIS-S 20224 0%w 522 Eal, 20091
o]/}, 3,00091 wF Z]AoA ] AFTAFGERRIES 8 B2t 2F 0.3~1.06%wp
ZAsHAT
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(B MM-26) SAHA A2 1919 22242(2015~2022)

101 d2AA01(Q)
SAR A2

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~499! 0.56| 0.33| 5.80| 2.38| 8.86| 0.78| 0.72| 1.94
2. 50~99¢! 037 1.10| 1.20| 0.81| 0.48| 2.48| 1.23| 2.03
3. 100~199¢! 1.25| 1.08| 1.31| 1.67| 2.04| 1.36 | 1.56 | 2.27
4. 200~299¢2! 1.655| 1.02| 1.84| 1.72| 1.44| 1.22| 0.94 | 1.19
5. 300~499¢! 1.37| 1.41] 0.81| 1.58| 0.88| 1.41| 1.30| 1.24
6. 500~999¢! 1.15| 1.43| 0.71| 1.49 | 1.61| 1.72| 1.80| 1.98
7. 1,000~2,999¢! 1.05| 1.02| 149 1.49 | 1.54| 158 | 1.76 | 1.80
8. 3,000~4,999¢! 1.90| 069 1.90| 1.60| 219 1.71| 2.76 | 1.88
9. 5,000~9,999¢! 1.39 151 1.71 | 3.94 | 3.77| 3.21| 490 | 4.82
10. 10,0009 Of2f 1.21] 1.06| 1.13| 094 1.19] 0.86| 1.07| 1.05

mAlEr e 2 191Y ZLEEAA0] 4 20091 o1, 50091 wRE 1

-
h A

"3,000%1 ©]/ 5,000Q! v|9F, 1231 10,0008 ol 7k A|LlsHH 8d-s<t
B Z7kstg.0m, 53] '5,0002) ol 10,0009 BlE ] 84 B!
TEEAY0] 19% 3.43Y F71t0] MY 2 37k 2L B

3) AU 7199 =BT 2%

il 2 9]
491 1,700~49% 8,7009+4 *:"_‘01040111 Olow I, Agt 9D A[FGAE
Az oAE A 49 4,7009Hd, 27 AR oA 29 7,20087Y
FE02 Yo, 7Y 32 1909 FUHA] S Hel 4 Ef
S5 AZRA o7 3,200~6,4009HY £FE0 72 LERGL



( MRl E MEY Yol DIXl= S 24

(B M-27) 327 93¢ 122 FI7xI(2015~2022) Y

— 1915 2IPHR|(ERte)

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1%24 71 | 96 | 86 | 61 | 66 | 68 | 114 | 91
713 83 | 81 | 84 | 88 | 87 | 91 | 83 | 63
pJESICTN 77 | 131 | 121 | 118 | 147 | 164 | 317 | 294
n=LIE==1PNS 72 | 85 | 76 | 112 | 249 | 231 | 159 | 216
=P Jey E=S 76 | 61 | 76 | 64 | 65 | 78 | 80 | 66
7|EF7 | A= 62 | 72 | 86 | 68 | 64 | 70 | 68 | 70
7|EtS AR 32 | 50 | 54 | 54 | 51 | 64 | 52 | 45
7|EHRI= 152 | 146 | 123 | 184 | 209 | 187 | 193 | 176
crhf 466 | 487 | 465 | 417 | 432 | 478 | 460 | 418
SRLULE = 111 | 122 | 109 | 107 | 76 | 92 | 110 | 74
HZansHE 143 | 156 | 131 | 119 | 106 | 117 | 126 | 120
NoxZ 104 | 120 | 62 | 48 | 31 | 63 | 62 | 25
NEE= 82 | 97 | 95 | 85 | 82 | 9 | 102 | 89
sz 272 | 245 | 216 | 201 | 193 | 218 | 201 | 163
oz My mstAH | 66 | 71 | 91 | 96 | 88 | 85 | 81 | 93
o|REIL0|oE 67 | 63 | 61 | 55 | 52 | 82 | 54 | 63
oj= onkMalem | 128 | 134 | 135 | 116 | 112 | 78 | 107 | 145
oMUy |=ohx=H | 51 | 28 | 247 | 63 | 92 | 64 | 77 | 153
RERIUEH Y 71 | 75 | 63 | 63 | 68 | 58 | 77 | 100
7| & 74 | 74 | 72 | 74 | 93 | 90 | 69 | 76
ADE QAr S5FEA | 104 | 94 | 109 | 105 | 102 | 100 | 134 | 163
FIA KEFMOME | 334 | 437 | 314 | 218 | 222 | 181 | 406 | 346
MO ZO|USOME | 53 | 79 | 57 | 153 | 136 | 142 | 121 | 111
stetexgssiE | 125 | 146 | 139 | 135 | 123 | 134 | 203 | 176
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[O7 m-4] EMUY SE71Ye SER Y5E RV

(2) BAA A28 22

20224¥ 71204 ARYE FAR ERE 109 VPR NE ATEE
10,0009 ©JAF 7oA 29 3009¥C®E 71 =4 yERET, 4991
olaF oA 19 9,300 R HE o[t
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( MRl E MEY Yol DIXl= S 24

(B IM-28) SAHAL A2¥ 1219 §I171X|(2015~2022) LW+

1218 B717X|(H2H)

SAR 72

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1. 0~49¢l 213 | 211 | 235 | 186 | 283 | 258 | 199 | 193
2. 50~999¢! 96 85 89 89 93 91 97 | 121
3. 100~199¢! 71 85 74 79 70 81 112 | 110
4. 200~299¢! 71 79 91 89 87 89 81 107
5. 300~499¢! 71 82 83 70 80 74 87 99
6. 500~999¢! 78 81 81 77 77 94 | 101 95
7. 1,000~2,999¢! 126 | 147 | 136 | 135 | 124 | 128 | 175 | 146
8. 3,000~4,999¢I 127 | 168 | 203 | 148 | 130 | 129 | 211 | 169
9. 5,000~9,999¢I 183 | 200 | 193 | 172 | 175 | 113 | 109 | 108
10. 10,000Q! Of&f 94 | 109 | 180 | 221 | 117 | 157 | 253 | 203

300

250

200

150

100

50

2015 2016 2017 2018 2019 2020 2021 2022
#o v
—1.04992! —2.50~99 2! 3.100~19992! 420072992  ==—=5.300~499°!

—6.500~9999]  =—7.1,000~2,9992] =8 3,000~4,999?! =9.5,000~9,999P! =99.10,0002!0| 4"

[ m-5] MUY SE71Ye S A28 FIPHA|
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4L

3. JI=SAHE
Ohg i B0 28 WhEe 8 B 12EAZL Uehd ol
(B I1-29) EMHY 7I1Y Xtgo| 7|ZSHEH(2015~2022 H)
72 | wag@e) |axu| 1 |5%%] B2 | 03 |&%w| SD
MA |10 Bpixjuesy 67777 29.01 63.48 98.27/114.77 6,840219.72
s 0.00 000 000 034 040 17 079
ATtz | 0.00 000 000 026 029 13 062
M 1 upnmnioiges | 000 000 000 026 028 13 0.62
% | Amameesg) | 0.0d 000 000 038 000 233 562
joy azaslokey | 0.000 0.00 000 149 068 326 7.54
i) 6.00 19.00 29.00 32.83 45.00 125 16.42
o1-5090[ky | 0.00 000 000 005 004 1 022
50-10020[ky | 0.00 0.00 000 015 000 1 0.36
og'g 100-30020[k=y | 0.00 0.00 0.00 042 100 1 049
300~1.00020[k-y| 0.00 000 000 030 1.00 1 046
HoxpiEey | 857 95.21 98.72 96.20100.00 100 6.65
memTIaNy | 000 485 6.83 840 10.10 3,903 43.59
HExesoEe e -1.01 000 431 1321 1525 869 33.21
54 hommmMmEHee) -3.75 0.00 0.24 3.74 1.82] 303 12.33
Moot PREHiges | 0.12 42.67 5828 58.17 7512 99 20.66
=8 | zemomgey | 000 7.47 2143 2259 3521 84 16.82
XAt | TPHEHISeRe | 0.01 52.02134.76290.71289.49 21,908 756.28
S4 | c=xpiguery | 0.00 72.74131.81229.29242.66/20,682/539.96
sFrisy omewnus | 000 099 241 630 649 7 1016
*HE £ 1,009x84 = 8,072, Q11 Q3= 2 TAIE/42t SAEY0|H, SDE EZHAIY
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w40 2ot 719 B4 7I2SAIEE S5 AHE™, 1,00970 7199

s 90,8279 FEoleH, BEHEAL 29
: . R SLUH AR, EA
g HAE £ 1 109 FPHEAPE 1A wHl E0] FFH e 28R

AR E43 H-ste], AlslE Bt 0.34%, ARAFERlIE B+t
0.38%w= = A o
UERg O, ARLARGTRIE Y] HZE2 2330w, 3ARE = O, EF
5.628 Hto| vl s & BEHUAE ZoH, FHHd 9F 1

S 83 BA oA ATAPEERISS =Y

—

g F4 odoA o 125d7t
FEE oo 7|FEE &Aooy, EAYA 1,00970 7199 B 482
32.830]ict. ESH tiAF 71 5 5091 wwt 71he] v 5%, 5091 oJ4F

1 oF 15% ALg AAFoH, 47 dolgz E42= Q15
A HISE B 96.22%% =2 TS YEHTh AEAPHst R
AAuE s Fed, 1909 A770Ey]
B2 oF 1,321%Y, 9 8% 6,900%H%, FuxAe] P2 oF 3747HY,
o 39 3009 2 EIA, IF 29 AEEY)S Bl 719E AT
AEAY B4 T AIARHES T A T ALY HES UEH
Bt 58.17%, Hd 99%2] EEE HHL, AFHo R oz} H[L9 &S
FRkeh= ERRIAE 2L g U= Ae &9 B2 22.59%,
84%E Ht. wiA|Hto g KpAREAHEA A sAt 1%10] ARESH= 714
gl ARAHite] o2 UEtll= 71APHI &R 5 dmlee] BakS 47 29
9,071 3 29 2,929%H¢S UEtlon, mpxjeto 2 QJ=Q] H{H|F
B 6.3% $EOZ e
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A= 7|2EATS o= (E M-30) ~ <& M-37>° Hehd St
( 1M-30) 24t 71 K=ol 7|=SHIZH(20151)
T= HrB(Te) [ ERU| Q1 BYU| B | Q3 | FHEk| SD
AR 1915 B7P IR -447.92) 32.45 60.29 88.03103.74 5,354/197.31
MGt 0.00 0.00 000 027 028 12 073
Amtige) | 0.000 0.00 0.00 0.22 021 12 0.64
SETH | wpeonitgon | 000 000 000 022 019 12 0.64
| ooz | 00d 000 000 032 0od 79 340
1015 224 | 0.00 0.00 000 121 046 74 5.44
20 6.00 16.00 26.00 29.33 41.00 118 16.27
01~500I2k=) | 0.00 0.00 0.00 006 000 1 0.23
50~1000I0[2k=1) | 0.000 0.00 0.00 0.14 0.00 1 034
=% | 100-a000mpicy | 000 000 000 043 100 1 050
" |sw0o0emeien| 004 000 000 029 100 1 0.8
HRHISe) | 44.34 96.10 99.19 96.60100.00 100 6.36
MemEasiag | 0.68 425 600 7.20 912 70 438
MExpzal| LWt ee)  0.00 0.00 3.75 11.10 13.86 750 29.15
=€ holgmmeEbieey  0.00 001 030 334 173 165 11.01
Woorma| APRIEHIE) | 0.12 41.67 57.84 57.50 74.80 9§ 20.82
S8 | xRiZem=w | 000 858 22.08 2367 36.84 75 17.84
XAk | 7PREHISeER) | 0.02 43.36113.02/237.30243.3121,908(762.95
S¢ | w=xHigee | 0.000 64.52116.24 205.16/228.0620,682(679.71
AQTREN| 9EQIESHE | 0.00 042 1.64 557 525 78 9.81

A

= 42 TAZ9e2 3AE?501H, SD

HEHEAY
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ARl HEY

S0l 0Ixl=

o3

A

=
=

(B -31) SMIA 719 K29 7|EEAH2H(20164)
22 | wem@e) |mxut| o1 |B¥u| mF | 03 || SD
MALS 190 57pR(emie| 28124 33.33 63.92 93.54110.14 3,361|154.44
TR 0.00 0.00 000 025 031 7 054
ATMeKE® | 000 0.00 000 021 023 5 047
“EQBH HAARISC) | 0000 0.00 0.00 021 023 5 046
) AARERIRG) | 0.00 0.00 000 037 000 93 425
101 Z2Asdey | 000 0.00 000 1.17 050 112 556
Q) 7.00 17.00 27.00 30.33 42.00 119 16.27
01~5000[k=) | 0.00 0.00 000 004 000 1 020
50~10000[k=1) | 000 000 000 014 000 1 035
ég 100300208k | 0.00 0.00 000 043 1.00 1 050
300-1,000908k=n| 0.00 0.00 000 031 1.00 1 046
SIRHE) | 35.68 95.36 99.02 96.29100.00 100 6.90
memgaaae | 000 440 627 7.36 922 81 459
Xﬂ%ﬂ%ir1°I%W7HH*H|<HW> 063 0.00 3.98 11.49 14.07 413 22.64
S8 hommmmbiamey) 000 001 028 392 182 269 14.37
xioopsy| FPREZSIB0) | 438 42.70 57.79 57.89 74.80 99 2065
S€ | zpEommey | 000 7.18 2071 22.22 3495 76 17.00
xiamg | 7PIEHIBeRE) | 0.02 45.53118.13232.92253.76 8,201435.24
Sd | Lemmigene | 329 66.31121.71198.37231.46 7,417319.66
srqmxes| oRomouE | 000 078 221 617 642 75 10.02
*HE £ 1,009x84 = 8,072, Q11 Q3= 22t TAI2+2 3AE2$0|H, SD= HEHEAIY



(B M-32) 2M04 7|1e Kt=22l 7|=EAZH(20179)
HeG(ES) | ERa| Q1 | SY#| BF | 03 |[FHE| SD
191" 7P IReeeh -474.72) 29.83) 63.70 94.57/110.02 4,800191.17
Kott=(%) 0.00 0.00 0.00 0.27} 0.30 g 0.60
A IRtoHE(%) 0.0 0.00 0.00 0.22 0.21 6 0.50
A% |  0.000 0.00 0.00 0.21 0.20 6 0.49
NTUN il =) 0.00 0.00 0.00 0.59 000 233 09.21
101" 2= | 0.00 0.00 0.00 1.40 0.53 174 7.93
EHD 8.00 18.00 28.00 31.33 43.00 120 16.27
01~602102k=1) 0.00 0.00 0.00 0.04 0.00 11 0.19
50~100210(2k=1) 0.0 0.00 0.00 0.15 0.00 1| 0.36
o;g 100~300202k=1) | 0.000 0.00 0.000 0.42 1.00 1| 0.49
300~1,000202k=n| 0.00 0.00 0.00 0.31 1.00 1| 0.46
SrEBE%) 38.69 95.31] 98.79 96.13100.00 100 6.71
HEAIEANE) | 010 4.55 6.50 7.51 9.54 200 4.03
5121V EH ey -0.26 0.00 4.28 12.96 14.57) 766/ 39.04
101 ey 0.00  0.00 0.30 3.54 1.77, 127 10.19
A7 IK=H = %) 0.63 42.68 58.12) 58.51| 75.88 97, 20.78
AIFAETE%) 0.00 6.23 20.13 21.92) 34.64 84| 17.07
7 PiFSH (s i) 0.01 47.34129.67/245.041271.29 10,463 482.80
LESEHEER) 3.07| 70.38128.33209.59237.71 8,774376.98
QRIHRHIS 0.00 0.81 2.23 6.47 6.52 75 10.43
1,009x84 = 8,072, Q11 Q3= 2 1AZfs2t SME!S0|H, SDe BHEHAIY
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ARl HEY

S0l DXl B2

St &
o =

A

q
|

(B 1-33) MUY 719 K20| J|ZEAB20184)

72 | weo@e) |mew| o |sww| m? | Q3 |Hwwt| sD
MY 19 Eop ey |-371.80| 26.64 58.38 90.47/105.68 2,046/156.91
= 0.00 000 000 034 038 17 0.86

ANTHEen | 000 0.00 0.00 026 029 10 0.61

tEif” HAATAHECs | 0.00 0.00 0.00 0.26 028 10 0.61
ATARERIEE) | 0.00 000 000 051 000 89 5.41
10 ZEAMle | 0.000 000 000 159 070 108 6.83
ol 9.00 19.00 29.00 32.33 44.00 121 16.27
01-50008k=) | 0.000 0.00 000 004 000 1 0.20
50~100002k=n) | 0.00 0.00 0.0 0.15 000 1 035
o;'g 100-300002k=n | 0.00 0.00 0.00 043 1.00 1 0.50
300~1,0002008k=n|  0.000 0.00 000 030 1.00 1 046
HsHESey | 45.43 95.16 98.75 96.221100.00 100 6.58
memmose | 090 480 670 7.85 10.00 71 4.57
x| CES PR 0.00 000 4.09 13.21 1544 796 35.75
S99 hommumsrbieeey 000 000 025 352 1.88 93 9.94
xioorg| KPREEHIS0) | 0.26 4250 57.89 58.66 75.67 98 2071
S9 | zzomzey | 000 6.27 2250 22.38 3441 80 16.78
xiaima | 7PIEHIBEER) | 0.01 51.16134.91271.10278.72 7,205504.12
S9 | w=mmigeeey | 1.26 72.80132.00225.55240.66 5,329388.04
AQExEN  omolEeHES | 000 122 273 679 731 77 1047

2 1,000x8& = 8,072, Q11 Q3= 22 TARZ {2t 3ARE?I0[, SD

BET

ol



O [-34) M4 7| X129 7|=EAHIZH(20194)

T2 W) | ERA| Q1 | BYat| ¥ | O3 | EHHEt| SD
M 19 Sop (e -537.45 25.93 61.46 93.89112.12 6,840253.79
= 0.00 000 000 035 043 10 0.74
ANTHEeH | 000 0.00 000 027 033 6 058
tEifH AT | 0.00 0.00 0.00 027 032 8 0.57
ATAEERIge) | 0.000 000 000 046 000 89 528
10 ZEAMole | 0.000 000 000 1.71 0.77 326 11.67
ol 10.000 20.00 30.00 33.33 45.00 122 16.27

01-5000Rk=n | 0.0 0.00 0.00 005 000 1 0.21
50~100002k=n) | 0.00 0.00 0.00 0.15 000 1 036
O;'g 100-300002k=n | 0.00 0.00 0.00 041 1.00 1 049
300~1,0002008k=n|  0.000 0.00 000 030 1.00 1 046
HoxHESey | 34.81 95.30 98.78 96.411100.00 100 6.09
memEasEa | 087 503 696 8.04 1045 29 411
HExrasy | DESPIEEee 0,00 0.00 440 13.99 16.40 869 39.05
S99 hommmambeesy 000 0.00 026 3.83 201 231 12.34
Nioorms| FPWREHIZ0H | 2.08 42.26 57.83 58.08 7526 98 20.97
S9 | zzomzey | 000 7.63 22.34 23.06 3584 76 16.94
xiaima | 7PIEHISeER | 0.02 53.11140.20305.23293.60 13,505764.55
S9 | w=xmigees | 048 75.63133.09241.21/246.1314,117/573.46
AQuxEN  omoleHE | 000 150 326 7.07 773 78 10.39

2 1,009x88 = 8,072, Q11 Q3= 22 TARZ {52t 3ARE?I=0H, SD= EEHAIY

53



ARl HEY

Lol DXl S

St

A

A
==

(E IM-35) 2M0i4 71Y Xtz 7|=EHZH(20204)

= Ha(EHY) | EL O1 | 3Y| 2 | 03 | FHWZ| SD
MALY |19 B (asiey|-35053 24.93 61.45 98.37/115.70 6,178254.07
TN 0.00 0.00 000 038 047 11 085
AMekEes | 000 0.00 0.00 028 035 7 063
“EgEH HARAEIRRIEC) | 0000 000 000 028 035 7 0.63
AARERRG) | 0.00 0.00 000 022 000 143 4.66
1ot ZRasoley | 0.00 0.00 0.00 156 076 114 7.13
Q) 11.00 21.00 31.00 3433 46.00 123 16.27
01~5000[k=) | 0.00 0.00 000 006 000 1 023
50~10000[k=1) | 000 000 000 015 000 1 036
ég 100-30000Rk=n | 0.00 0.00 000 041 100 1 049
300-1,00090Fk=n| 0.00 0.00 000 029 100 1 046
RIS | 857 95.27 98.73 96.39100.00 100 6.39
memgasae | 076 523 7.27 834 1056 29 4.14
m%ﬂ%ﬂw%mmﬂ*ﬂkﬂ o) 006 000 452 13.85 1576 677 32.73
S¢ hommmamtieee) 000 000 017 357 1.43 303 13.70
xiory| PREHI0) | 039 4245 58.67 58.08 75.15 98 20.73
Sd | zpzommey | 000 7.55 2148 2275 36.14 78 16.57
riaimy | 7PRBISERE) | 0.04 60.05148.77335.58317.30 16,771923.20
S8 | vemtigems | 011 79.23141.601245.75252.56 14,765578.46
srqmzes| oRomouE | 000 1.08 241 635 678 74 10.36

1,009x85 = 8,072, Q11 Q3= 22t 1A}

=Ho
Tl

P2t SARERIF0IH, SD= BEEHA



I M-36) 2MiY 719 Xtz 7|=SAHIEH(20214)

T2 W) | ERA| Q1 | BYat| ¥ | O3 | EHHEt| SD
M 19 Sop ey |677.77) 28.98 68.83111.03131.08 3,694/235.03
= 0.00 000 000 040 045 11 092
ANTHEeH | 000 0.00 000 029 033 7 068
tEif” HAATRBHEes | 0.00 0.00 0.00 028 033 7 0.68
ATARERIEG) | 0.00 000 000 034 000 189 6.72
10 2EaMole | 0.00 000 000 145 076 142 6.48
ol 12.000 22.00 32.00 35.33 47.00 124 16.27
01-5000Rk=n | 0.0 0.00 000 006 000 1 024
50~100002k=n) | 0.00 0.00 0.0 0.15 000 1 035
O;'g 100-300002k=n | 0.00 0.00 0.00 041 1.00 1 049
300~1,0002008k=n|  0.000 0.00 000 030 1.00 1 046
HoxHESe) | 46.15 94.67 98.34 95.92100.00 100 6.42
memosiey | 150 543 7.44 848 10.65 69 4.68
HExrasy | ESPIEEe ~1.01 001 470 14.59 16.37 486 34.18
S99 hommmsrbemey 000 0.00 019 4.08 1.66 241 13.61
xioorms| XPREHIZ0) | 1.28 43.10 58.45 58.08 74.03 97 20.04
S9 | zpzomzey | 0.00 7.97 2095 22.26 3413 77 16.08
xiaima | 7PIEHISeER) | 0.04 59.48156.89351.53342.2416,910998.61
S9 | w=mmigeery | 0.000 79.77/142.69255.10257.53 16,719642.64
AQuxEN  omolHES | 000 136 278 631 617 76 9.96

2 1,009x88 = 8,072, Q11 Q3= 22 TARZ {52t 3ARE?I=0H, SD= EEHAIY

55



ARl HEY

S0l DXl B2

St &
o =

A

q
|

(B M-37) 2M0Y 71Y =22 7|1=8A12H(2022'H)
& HRR(HQ) | HR| Q1 |BYA| BF | Q3 |FH| SD
datd 1218 PR -536.55  29.06 70.39116.28129.51) 5,414/278.73
e =0 0.00 0.00 000 046 058 13 0.98
Mifliges | 0.00 0.00 0.00 034 040 13 0.79
ﬂéif” HAIAIARHEOs | 0.00 0.00 0.00 0.34 040 13 0.79
AzARSERIgE) | 0.00 0.00 0.00 020 0.00 83 3.73
1005 222y | 0.00 0.00 0.00 1.83 0.84 114 7.49
e () 13.000 23.00 33.000 36.33 48.00 125 16.27
01-502Mk=1) | 0.00 0.00 0.00 0.6 0.00 1 0.23
50~1002012k=1) | 0.00 0.00 0.00 0.16 0.00 1 0.36
Og'g 100-30020fZk=n | 0.00 0.00 0.00 0.40 1.00 1 0.49
300~1,0002002k=n| 0.00 0.00 0.00 0.0 1.00 1 0.46
SrEHIE%) 13.13 94.79 98.25 95.68100.00 100 7.60
MEAIEENE) | 1.08) 5.39  7.45 12.39 10.67| 3,903/122.72
W%ﬂ%ﬁi”‘ﬂ%@-_ruﬂuéﬂl(ﬂﬁ“ﬂ%) -0.05 0.01] 4.91] 14.49 17.07, 415 29.81
59 1058 imdtuoiey -3.75  0.00 0.23 4.10 2.04 162 12.67
TR A AP RE=HE%) 0.80 43.25 59.14| 58.53 75.68 98 20.64
=< AIFAETE%) 0.00 7.94 21.46 22.45 35.11 77| 16.24
KHARTLAL % el = 0.02] 58.33150.33/346.97/346.92/15,873/932.22
=9 | wsmmigeps | 000 75.81/138.37253.60250.18 15,260630.48
ARTEEY  =QIEHRHIES 0.00 0.97 1.98 5.65 5.b2 78 9.78

2 1,009x88 = 8,072, Q11 Q3= 22 TARZ {52t 3ARE?I=0H, SD= EEHAIY






2 AFE Ho 7198 ArdAS) ARt SAIE ARARG] ARE AEst]
7= digdolE(Panel Data)= 7iQlely 71 & &4 /WA AEE ARt
SAYR 7125 =2 AAIE HolE(time-series data)?} E4 A9 ol
MAY EAFS Hot =2 I flo|E(cross-sectional data)?] EAS 25

2 Aow TR #He AT Yo A=} 7 AA 719 Hole}

AAL A&7t 71 AR Hgle] whE HolE Fetelo] 4T 4= 7] mheolt.
B9 HlolEe 54 Al o AAIE AR diZe] s ZF A 2(static)

X]”F mdd|ogore o JHAE ‘?l%b‘ﬁ*ﬂ ﬁr’é}o}ﬂ o]

m—l
>
’E
=)
(@]
S
)]
(@)
=
<
(@)
.
=5
(@)
—t
(@)
—
(@]
aQ
(@)
=)
(@)
=
S,
E
ol
i)
fr v
)
ek«
i
2<9
o
£
T,

Q]
AA
Fo 7\}-”-5 SHS 4 Qo] g849 =4 (efficient estimator)=

U
To =
Ag % 9k

1) Adgid 2 (linear panel model)

HEAQ] W3] AEA o == T OLS(Pooled OLS) HPT 1At
2 (Fixed effect model), E‘J_Tl EEJ}EOJ(Random effect model) 5©]
ATt & AGoA= o] HHEES A8sto] BAANE AA|StL SR-ATE

D g AR B4 % BAPEES WA HBHQ019), WEEQ0200E FTte] Fel
spsict.
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AA(Hausman test), BEZ4]-17F LMAA(Breusch-Pagan Lagrangian

Multiplier test)}2 &-8&5to] 714 @3t WHHEO0 2 24w ZAiE FAo=
SAA0E 49 Aotk

O & OLS 23
?JEOLS‘— fdeoleets AMds EferA] Al 5o AFside

= —
4 S4o] k. ik E/YL Austn 1= Amolth ¢, =d+u,E
| ot QA A9 ARH EHS el Wheh Bitol

H8 1) Ele,)=0 , BE itof HafiA]

H8 2) var(e,) =", BE i,to] HfA]

Hd 3) covleyne;,)=0, BE i jt=s°] A
18 4) covlw,e,) =0, BE i,t0] HHA

744 12 7} Ao i BE A|-o)A] 9.2}3ke] 7|Higlo] Oolojof 5},
2 2= iAo dish 2= Ae] Aol w84 (homoskedasticity)<
THESfiof Stk Aolok 7Y 32 ZF JiAY At A= ohE AIFe] A%
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( ARSI HZQ A0 OIRj= 23 £
Atolof| A AEEAZE floloF etk A SlulstH, mhA[; 7h 2 ARt
ArgRie Atolo]l AEEATE EASHAl gotof jtthe fujz drHspe

2484 (exogeneity)°] BHHE|ojof gtk omjojrt,

0O 3?3332 F(Fixed Effect Model)

91o] Mol X ABEHE ek W o A7) 583} BAG]l T
MSHE Lol AT AAER 8 5 Q0T ek THEIRGL e
o] mAT % 9.

yit :thB+6L+ULt7 Z — ]_7...7N;t e 17...7T

o) TAERRYS YVHLATOLS) FFO2 F44E 3% 18
ZISHA He= QAT 0] AW A 7HeAdol AA Ago]
At S0l 712710l oZY itz aAls A= HoE 7HE
BY ofjeh AAFHAZE ofd BAZF SASA Heh webd LAETE
ZFA517] Yoto] 1F W(within group) Edo] ] &L&Hch

1 & 1 1

ofe o]y WS A7lo] Yt 2t FiRle] BagtozREe] WA Wshd
MEELS e 57F ARFAA] Ee) o 1% W 2ge Ho] wWid molow
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A A AU OsTALdY T ThsAo] ASEAITE o{Als]

DR JF2 HAT 4 Qv I1F W 282 HaAEFTEE M
9 o2y A2 1Y ST A = S35 A A8 (strict
exogeneity)(El(z;, — 2" ) u;,] =0) 735t TAFEI SAHZTFS YR Fo|

o

(2N -

i=1t=1

_ (EZ(% ;") (y; —yi")

0 7AE7AA
= A AEaEnt wgd ndane gxsr) gaas o7 BE
Y 0ol2He(E, 1 7 Aol BE SUWM FRALL AHstaL ol

93 r-ade 29 & Aok

WZLNT=N=8) ™RSS,/ (NT— N— K)

AZIA Rssm AFRIEYS] IRXAIES o, rSsp= FE(pooled) P9
HAAES &, 283 s= B 29 d8Nse] 5 HEdH.

O =832 g (Random Effect Model)

ggaRuge 1YaRRgns tad AEELS s Ws 67}

sedoly] thed} g BES 2ttty 7pgei
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| Pt HE s ol g 2

o —

ESL IR 65 v, @F SHOIHAL PRIt = o] BP9 QAR &, =6+ up

hewt gL F2E ZHeth

Ele,e,) = E((6,+u,)(5,+uy,)) = o> fort =1

Eleyey) = E((6;+u;)(6;+u;)) =0 fori#j

H:l_a-l‘}ﬂ 7Hiﬂ Zoﬂ Eﬂ‘é‘j— Q_i}ﬁo]’ & = [32'13%27 "'75'7',T]/‘o’] %‘LHE'}?J_— ‘B‘OEé(TX T)'x(?)_'

2, 2 2 2
os+to, 05 - O
o ortat- o 2 9
e S |Fostour
2 2 2, 2
o5 o5 - 05;to0,

oW I, & T™<T ¥& 3%01‘:}. 83l N7 9AE e AT 9
8:[5’1a82a - 78V§‘ X-]Ao]' )=0,E(ee’ ):Q®]N O] %q' @7]/@ ®']E‘
A2Y A H(Kronecker product), Iy = Nx N F5PES YERHTH

FEGNEFL t}29] AutH A A F(generalized least squares: GLS)O]

olal =x=E A 0]
o8 249 2 9lrt

Bp=z' (2 ' L)) 2 (2 '®1)y
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>
F]
AT
1z

o 7] A,
U Yi Iy T
Y Y; x Z,;
y = :2 ) yz = :22 ) T = :2 ) x7 = :12 O] E~l—-
Yn Yir Ty LT

0O g=Ea7d4d%

EAstH = fjdAtmo AAR eI EAfcte] FEaAEFe] Uut
SARE T BAZ AolE Uet=R|, 1] aNRFI SEGHEY Aol
Foulst zo|7t A=A 52 HESSH] Y8l Breusch and Pagan(1980)2]

2t 1P R S(Lagrange multiplier) A4 ¥ Hausman(1978) 8% &=

9% 4 ot

D LM A

Breusch and Pagan(1980)& &5 82| AXE o|8ste] BEit &4

RE gt & 9l LM 44 SARS ALyt =, Seais) gloke
ATALL 1,10} - 02 AT AT BATLS

N[ T
33|
i=1\t=1
N T
PRI

i=1t=1

—1

LM= 2(T 1)

ojw, o] LM AH BTATZ A= 1< 7rolAE(®) BEsHA .

2) FEEFANA AAZE AGE 7ol FEBAT flvte AT Zoh
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A
(o)

Jd

A
=

3

5] Hausman(1978)9] &=

e

TH o] g

q

2 Hausman A
=

=

( MRl MZEY YL-G0l DIXl=

Zrt.

O 7
o |

Lo

ofo]tjo]

22l

49 712

T

3}

o

%O

™

A

o4
g, of 7hgol
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SHA]
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Fofl Zt

=

T

-

]_

o)

27140 7]zt

AE 7HsAd0] ot 7|
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a9

=
A oA 24P

7lolAlE XS

=

=

=B x

boba ejsger %
[e]

O
Al
=

g AE, 2) Aoz W2 HHY

9Jf g
A7

N
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o

o
o
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2) HEEH-IAEF(panel quantile regression model)

2 AT AR Q) A 54, NS, ATt ARG,
AT, 2872 B4o] 7199 B pIAE FFL EIA s,
YT FFWAL NHOR LEPHHEE 193 FAHH)e] e
YT B J1YE Aol A el et & JOBR, 7199 RBP4

o] i SYusEe] AEAQl G Awn] g aRelelTRY e
g8 4 Utk BE EHE 2Pste YUY AgALEYIEY

_1

l

BHol~sARg e Zamag AASe 7|9 LB 2AR By =
J]:EAHA]-/HO] u .(]3_ 17/1{7%14- _E-__i-_,g_ 7] (ﬁ%oﬂ ] ]1_ X]—%X‘]O] ’9_‘14___ 7‘7(4‘6‘]] ‘{[\‘
A H

HA B3] AR FL Koenker and Bassett(1978)°f 935 AQt=]gloH,
BEEASRS Jds A HEsH7] s o3 Zo] T3t A
2% (location model)S 7F43ict.

A71A y+= ASSEEEIS FE Z+= iid.(independent identically
distributed) SEHFo|t. o] ©ff BE B¢ o3 4Z 456k
3fi(solution)”} =t}

minge > 0, (y; — B)

i=1

o,
o)

Fo] Hde STl A8l A8 = 22 AYeH
ct.

;
ox )

ot

H
of
o
N
N

v, =z, B+e

1 (3
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( Mol t HEY Yrg0| DIXls B

714 g2 00l Hisf AR A& SEREAr 15 2e iid FEHTOH

fe B4 HEol, Fale Age|ARLGe] et HaAEFAFAA 27t Fo1d

o yof 2% %&E (.0) =2’ B oIt AIHAAFEHA] f bl
Hast BAE WHIE 2 oAk

2R NS AYIALY] FFhd Beit
o 4y, 27} Fold 1 y)

2 BT 4 gom, BoFaHFH B = E_Es% 48t 4] 2zt
=
=

B Al 22 AR 2] 2438t £A

minﬁeHZPT(yz’ —z/0)
i=1

Ale thadt ZobAH,

o M4t TAE WL BASIAAFHAL ANHOE Had

o
absolute value) & [-3A Xt &t}
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=2 R [e} [e}
A 295 W] Bl EHOHH qgstelct. =, A =

(0, 1)0f s £+ IAFHEF 5,2 oh2T Zo] F2F

Vn (B, 8,) =, N0, 71-7)H 'Q H )

A7NA H=Elf,(X'B)XX], X= {229 - 2,}, 2,=EXX).

SHH, B3] ASEHE e iy H-8otd offiet ol g =3
28L 7|&€8 4 i Koenker, 2004)

Q,, (el a2 y) = o+ xi.,Ttﬁ(Tk)

Xé—@—’ = %l-l:— ﬁﬂ‘él‘&-‘ﬂ—rﬂﬂ E“‘Oﬂ/ﬁ B} A 7]~—‘o‘} ] St 1y

A (1nc1dental parameter problem)ﬂ HrAISE 4 0”"4'3‘— S| Olq(Lancaster

2000; Neyman & Scott, 1948). o= REollA IotA 7k B4t H)
Eo] Bdo] EFAGE =], o|& Qs X9 a&4do] HojA= S
ot 1 a3 fEIARGoA = 2 Al e 1Y FIke 2
27| wiol A 427 S71eol et nd ghEtu|E 9] £k 3 A F7toto]
OERS BAE o[ 4 9}t Koenker(2004)= #Zo] o8& 11X FIE
o2 B9 tigh 3w auket Aol g5l B4R oL, HAst
4ol dele Tdsto] B2 9] BpES FA5of she EAIE ot
o] 748t
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( AMATHSHZE MEY MAEO| OjXl= Ft &M

K T N N
min (o, 8 ZZZ Wy, (y i—x7ﬂ6(7'k))+)\2|0@|

o7|A i= N=1,009709] 7f& 7|4E, 7=2015,2016,...,2022= = A%
F, A= E9E Ued, dutdoz (AREHRet AR (ES R,
MRS Aert nEn. B3 2 = SHES dE, p = &A% (oss
function), w,= TAFT} FHo|A KB4 7|dEE A= Al

7FsAloIH, A= IR 028 $EsHe B Alofshke midE uetn|E ol
2 BAollAe APATE] Aol wet w, =1/K=2, A =12 AHsto] £4&
5kt

4

3) HdHER}7]3] AR (panel vector autoregressive model)

AFrolA] kAL Qe et SHdeE, A ey HANE,
ﬁﬂ?%—%—LT AN, AATRAEE, 7IARHE, 2EdlE, AUERE
< 7199 AT FHA) 57‘°ﬂ TRt FFE vE A=
=R, AAdol 8= AdAEY A2, d7idy], 71A 2
=EdulE 5o B 9FE F= OJH%JE Aot W8/3(Endogeneity)?] =AIE
7HAAl e R 839 7] AAIGA = 2= 2 Aol Hid 7\}5’&«1 s
dirHoz AlZko] Ago| wet 43 oEste AR ISHe 54
(dependency):a_‘ 4= AAE Hpe dg o] AR OME}
H0] AR JOHHE V=
H’&]ﬁHHE%A 4 t7] SRS Hopt S5 WO o

< 7Pt AR Ajsgol t7]of] Hslst dA
OME‘r t+n7]oe 7HAF R YA E 4 9o, Alsfe2 o
A0l dF=S A =, HFH o= Pl vRAl 2 ol avke ATkt
1—44741 Hoh et Al mid SRS e T U
TAE O tF7] offal, ARRSEAS EAIE AHsty] of#A Hrt

1)4 e L _g
r rlr 1
lN
i
m
_l
ol
l
[t
(g
P
9
H

2
S
<
o
ox.
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olof H|sH, AIXEFQl HER7| AR (VAR WBE ZAIE o
ol o, FEiAQ] atE 1HT ¢ o] BY F4 5
(Impulse Response Function, IRF)E E&3 Hil EAFHES||(Variance
Decomposition)g T8 FO2H SHHE FH0f tfgh vhgat F/H]
dZ(forecasting) £ & $% Ut HEAV| S ARG L v|w 3 7HAst
TZ2E 7HSHHA T R 75k BT EX ASH R A|A Y
FROfEAR] AV 25 RS & 5 Utk RS et & AollA
2015958 2022¢97H4] 8UE AEE thREX JoE=R EF 7Y
WFo = Sz thT 242 3T o= gltt. TebA] vilg AAE 24 di4lo
1,00978 Ax719e 822 sh= Hd VAR 2g<S 24530

VAR E3-Z #5 Apole] RIMTAE A9st= d ol B4 AIH t719
TEHSTE t—pAIAF A9 =P JFE T A

fo
N
ﬁ_l
o
ol
O

P
Airt = leprAirt—p + Uiﬂ‘,
p=

oA7|A, A= 1909 A BE77X (8T, vaddpe), AsE&(%, occinj),
71 AP H1 & (@YY, machine), =5 dH&@YH, equipc), ATHAHIS(%,
preg) WS Eooh= 5x1 W WE, p= AR} I,= 5x5 AledE, 181
Uy QAFFES Uepdich, 183 B AFollA AR 23tE 52 md s
ARGz o= AFRIAISHE ERRE 7149 of] EA4do] AR 7149 B4t
tXs GFRTE FHACE AEEY] o, SHMERY Yo J& B
H7h Z9E = H9 IR (over parameters)d] EA|E RISt XA
HO|(bias)7t AT 4= A7 Wizel HHE LR F27d0] BAY ou4t
FEo| A== HEE, A dY, BdISdSg, AqdEet Bard

oftt
o

oX,
=

d
=

§
B~ 2 rlo

oo
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( ARl MEY A OiXlE Fe =4
AYFAEE, N8R 5 RPN ALt olgS BFL ALg3to]
BA3] g HE BPe ANGFE 12 sk B9 et Zo] & 4

o

;

g

. T T[np 1T 1T 1. [, vadd
vadd, , = [ Bio| Tt | Br1 Bi2 B3 Br4Brs | |vadd; + Vil)a. .
occing; Bao a1 B22 B3 824 Bos OCCUN]; 41 vy M
machine; , B0 B31 832 B33 B34 B35 | | machine; ;4 I/gmchine
equipc; Bao B41842 Baz Baa Bas | | €quipce; 4 plauive

" Bso Bs1 852 B53 854 B55 | | PT€Gi 41 ,
fd, Qutdom Fawsd WA ge Awdsn Zsie AW

DYojA= Aguieet oA 7 WS eo] =qtHeE Aokl B

FA%. ojdff = t¥ee AT ATAI7E glofoF shar, el dT

WeE o4l A¥E S Qe A ABBAZ Qolok Wtk olF BESE

EEPE S s

ox,
o
rE
flo
=
==

Ao 2 z}E(difference) GMMI}
A AH(system) GMM S3WHo g FRED B o= A|AH GMM
Y-S 2-8oto] fidHEHA| S Y-S YT Aol

O A (difference) GMM

Argwio] WE, 9} e2 42 EEAE YElE 33 A% Aol
2} ()2 ZRestd 4] B)2F 22 A @740l =EH L, of WAAlM ARk
FgRo] A GMMeo[tt

Y=+3,Y_ | +B3,X+u,+e (a)
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F]
AT
1z

AY=B,AY | +B,AX+ Ae (b)

o7IA AY_ o] ER Yoo, AX O] mRa X o)t

A2 GMM WS A &5 MESES Uetlle 3439 pe=
oA A gt ARl AY. 3 AX7 UHR| 93151l Aeoho] AlaAl=
o Fs] HolQlT, AY., =Y., - V., AX=X—-X & HAgHFE AE5H]
ge Uz Q33 242 cov(AY ,Ae ) # 0, cov(AX,Ae_,) = 00| g
BEIAE ZA Ao Al A7 Ae=e—e (9] g3t g | B FAE]

= AY, "4l Y, &, AX, dA X, & dENsE

AHEslE TSl QAL cov( Y,y Ay ) =0, cov(X,_,A¢;_,) =0
olx, Aol T ML cov(AY, Y, ,) =0, cov(X,,Y,_,) =0 HAch
olFA F 7HA] =40l 2ol S5H WA Y0 X, & AY, &
AX, O THFE AREE S Sl

AHE GMM 4% oFfl9] Al o] AE(moment)ZF7Z o9
EARR(QE AAst olE FHadels IAASTE FAshE A (0=
% oJ gttt

1 &L ' 1 &L
QPf) = {WZZZAS] W{ﬁzzmg}

i=1t=1 i=1t=1
Bt fgmm = argming ¢ (B By) (o)

o7 nTt T 27} W 59| S0t AAGY] Qo Z= EFM0] W,
Ae e OAFD Wi 715 weloln],

3) AAD RN oA ATl EXS SARF) 1R Aol St 5
Auk B 2POIA G WL 2 W] vAL geRe LA e oAty &
Yolehe 7H9e A9 /BN HEE A8RORA o] BAS A3k 4 gtk
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( MU MEY Ao DXl e 24

1 n T
{ﬁEZZitAgit}

i=1t=1

= AEXY E(Z,4¢,) =05 ®E AEXNOE Yehd Zlo|t}. EAF S
Qle  Ae8 oo, Ae= {3 B9 g2 FAES ok
argmin Q(8;, 5,) = BAFFE F4s6h= 5 ok Aibtola, 4 (a)9]
o|Z} g Eli(quadratic form) 2| A5tk AHE GMM 2 By rrpmme=
T AP ES GMM FEFe] A4 E4iHAsymtotic Variance)S
FAs}5l= Ao AAo wat 249 B84 (efficiency)o] BFAA Hrl.

GMME] EAT YoJA 7152 HEE ARE-ot= 7% 2SLS(two-step least
sqaure) UHHA 02 WIS ARGRTE 2SLSS GMMI} tRR7HA| = B HioflA]
LH*”H S gsloh= o, upIA| R 4] (9)9] ZHTEE Aol s

e oNge] HES 34| & 4 g2 W=

filo
By

d

M =%
AHE-SH ér AL, 7HEA HEZE A YA LRAAT 2SLSE AR
SEAMI S TrEofjof ofal 1o mE A 7S A FE (W) FEj7F FofFit.
7]%‘1 FEL2 OFHM ’5134 Zo] =9 g-FEA F(inverse

15 A @ (5, 4y)00 AUt FHE WaHe, ) E THA Al (d)oll Hdshe
A ()2 2ol ¥ GMM 7FA] P22 7+ & Ak GMM2 HF 7154
HEl 7L 2A5HA] GA|9E, 9ot 7o Wi oz GMM Ao JpEX] yHEL
o2 23, A (09 7HA FEE A Q6 6)ol AL A (o)l wht

248 23FoRA HFHOR AL GMM 372 42 4 Atk

ol

mlo



=
>
F]
AT
1z

i=1

W= ( nTZEQQSZSZZ) (e)

O AAHl(system) GMM
A A" GMM2 4] (b)9] AHE 8413} 4] (£)9] ==(Level) 4] B0

o
AREY R STUERE QU 28 YT PROL A% PRI
8ohe EHse] o] S WAL EPESL WY 289 S
SHEIC, wjebd A AN 5] RS AHAZIE o B3HHol,
Hr}

oteba] Y24 (consistency)E EINEIRENNCI o

A

YV=+3,Y | +8,X+u,+e (f)

L EERe L YoIA
O i+ Sk ABTAVL A7) o] ¥, 2Fo] vz 2 8AE g
SAZE S Bk W V0 EPESE AV, =V, - ¥, A85d

A2 el AEEHS Yehhs pot AARDE, ETH5 AY. & 5F
WAL QAR ptelHs cou(AY p+e)=00] Ho2 AT
QolAtt Ed AWHEsel TP cou(AY, ¥ ) =00] Hol 7
BBAS 23 YQOBE TS S0 KA ALT GMME o]
it AB2AL WAL S sk WHolH, X GMMO] AE 24
5% WA A 20L 7151 ol 24 A(g)9 Lol BET 5 Utk
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( MRl E MEY Yol DIXl= S 24

1 n T ' 1 n T
Py P Er B e DI
. i=li=1 i=li=1
QQ(ﬂl’ﬁQ)_ 1 n T w 1 n T (g)
araae || 2t

i=1t= i=1t=1

ﬁsysgmm =arg min[)’ QZ (517 ﬁQ) (h)

A7|A, B B FAAS, n¥ HEIFY <, T AAEY Zol,
Z:% Zy = TS HEH, Aclt e 2 AR GMMI AJAEH] GMME]
221}, W+ 7FsA| "Eoltt, fjoA Ayt viel Zo] AJAH GMM dlof A

n T

. 1
EA4Y Q) A GMME] EHA(Q)l 2 4] Agxd — )

Zyes
i=1t=1

27 Feprh |, AA9 GMME] 2L 4 (1) BHL(Q)E HAshs

T Baysgmme T80 0] ",

H

37/d(Robustness)?] 7|0l AL’ GMMI}F A2 GMM F o8 374
o] 3t 17Ie) tieljx= Hayakawa(2007)2] 9+ 23its g 4= 9l
T Ao EH AAF GMM F7% WHo] AHE GMMETH =40
7t B gorg W39 HO(bias)7t AHHLE ZolAA =HI o B2
Z]/d(consistency)S FET 4 Y-S B ol APAF9 2HE
Z85to] B AFolME A2d GMM 3oz EAS $953it.

ol

e 4 R

2. LHEXol7t LSELHg0 01Xl S

1) 7122¥

ool WolA] AW 712 483 HE AYIALL ofde} gom, e
O
=



= AALA]

3, = B, + B A A B (A&, AbL A Bl ), + 8,55 A,
+ 3,719 75 dummy (5021, 100<1, 30021, 1000%1), + 3,771 vl 5,
+ B; jﬂ-‘.}:u\bq_/,: +3, ]d—oﬂ:rL7HHLH] _|_580]D1-Jé- ;dﬁa]t
+ By A7 | A B &, + ﬁwx}om EX, 48,71 A7 &,

+ﬁ12l]_:‘£;q—]ﬂ] Et +513*9/] z}\] ETH] Tf + Sf

2F A0 23t E‘i—’r{— AdAEAIstE, AaAsie)et TS B olej]

9, 719 o] AT I, AT, A, 2P|
Hlg, JUF IEE, A4 Pm%, LERES, 9l 34 Heg So=
Uehdch, ALl B9 YR AR 9T DEAYeE THE S5

==
=4t 1,00970 7ol Al A7k Bt 154
Hel= TN} vie- Zop 24 &85 oYL, ?
APLARGAL 1989 7,50099] S2EALe7E dEH 02 o= 2AZ B

HollA (noise) LAYl A3 EAoA A st

SUATE, ALTAYEIES] B9

(B V-1) M0 =S40 01X F3 2MAD
40 BSOLS sEanEy TSN
Kot ~3.8311#x ~3.8330%* ~3.9590%*

LS AL 1 0.6317%#+ 0.6317*#x 0.6317***
of2y -0.0523 -0.0523 ~0.0670%**
50010|2t 19.0093% 19.0098% 18.4270%*
1009108t 10,9943 19.9949xx 19.9530%**
300910]ot 17.1905% 17.1912%xx 17.2982
1,000910t 10.2188* 10.2194+ 10.2814
HEH| -0.3681 -0.3681 -0.3271
SESE 0.2176 0.2177 0.1833%**
HRIAEA ~0.0592+* ~0.0592% ~0.0608***
ol 7| ~0.3082+ ~0.3082** ~0.3094***
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( MRl E MEY Yol DIXl= S 24

40y BSOLS sEanEy THBEY
O|CHI L], 1 0.5252%#* 0.5252%xx 0.5250%**
ol MFH| 0.514 1%+ 0.5147%xx 0.5067***
Xp7 | Kbl 0.1777 0.1777 0.2053%**
Xp7 | KH2H|S 1 ~0.9283 ~0.9283xx -0.9558
xfolzo|=E ~1.9509+* ~1.9510xxx ~1.9020%**
AQIZOIEE 1 0.6826%* 0.6827+* 0.6338***
7| AR 1 0.0441%#x 0.044 1%+ 0.0438***
L EXH|S 0.2753%# 0.2753xx 0.2757
LEXHE 1 ~0.1929x# ~0.1929xxx -0.1930
QRIEeS 2.2136%xx 2.2136xxx 2.2986%**
QRIS 1 ~1.8035* ~1.8035* -1.8737
At 74.7953%%% 74.7953%xx
adj R* 0.7790 0.7790 0.7788
F 1,132.14(0.0000) |  24,907(0.0000) 1,131.43(0.0000)
Obs. 7,063 7,063 7,063

FE 1%, 5%, 10% FoeE

(E V-1 =540 AdAef&o] vjAl= J3F
A4 43 3= OLS(Pooled OLS), &892y, 1H4

mgo] B AT A0 Ueht o|F FHOR

e
Ao EAHGE, ok B4 /19 B2 9,874
sforg}, ole] T WSS G &

7Hdstd 4ol 248, A4 ]
252 Q1S 2LV =242 L EMAYL 7FAS
119 FaAAEY], ZAREE, = 9

wEAAA0] &2 Ao FAHY

O O A

4
¥ 7149 AlshE 1% S7H= oF 3837H9] =



(B V-2) MIX5HE0] =S4Ldol OXl= Fe 2420
B ES0LS SEa =N THETEN
A TRSHE -4.0641%* -4.0700%* -4.1657**
b 0.6327#xx 0.6327xxx 0.6322%xx

=z -0.0558 -0.0558 -0.0701
50910|gt 19.2662** 19.2667** 18.7133*x
100910]3t 20.3971*** 20.3982*** 20.3762%xx
3009108t 17.5890*** 17.5907*** 17.7137%xx
1.000910]at 10.4970** 10.4976** 10.5699**

MAXH|IE -0.3723 -0.3724 -0.3316

HAXH|IE 1 0.2214 0.2215 0.1872
e e S BN -0.0596** -0.0596** -0.0611**
Ol LI EH| -0.3074*** -0.3074*** -0.3086***
Ol 17| 1 0.5255*** 0.5255*** 0.5255%x*x*
Q& M| 0.5149*** 0.5149*** 0.5076%**

NV 0.1797 0.1797 0.2075
X7 | KH2H|2.1 -0.9229*** —0.9229*** —0.9504*x*
xelZo e -1.9510*** —1.957 *** -1.9016%**
XRIZoIEE 1 0.6886*** 0.6886*** 0.6395**
7| AR 1 0.0440*** 0.0440*** 0.0437%xx
L EAH|E 0.2752*** 0.2752*** 0.2755%xx
CEXH|IE.T -0.1928*** -0.1928*** —0.1929%*xx
oIS s 2.21871*** 2.2171%** 2.3003***
QRIERE N -1.8036*** -1.8026*** —1.8708*xx

PNES-TS 73.7785*** 74.7953*xx
adj R® 0.7789 0.7790 0.7787
F 1,131.74(0.0000) | 24,898.3(0.0000) 1,131.00(0.0000)
Obs. 7,063 7,063 7,063

FLE 1%, 5%, 10% FoleE

A AARE (B V-1 23S 2 Aol A

A TS F3 Y0, ATA
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( Mol t HEY Yrg0| DIXls B

AR 27 2 AR UET ThE wWso] dRL 2 Xjolg Holx
IOkt theog BA U 7% Sz FE 59| Folo] me}
AQA} A T gl e Lolr izt Fhet.

f
gz

2) 7128 24 2%

NEEgel L 758 WA= AgoFngon BAsle BAgy
71909 A7 B TIXE BEH Aol dal EAsAw
g Bt wEAAS DY 2 AFS = B e SE
B R, =ERAY £2 52 Teiste] BARAS 18sstel B4
Sste AR oulE 2=t} oleidt BAL E8) AARHIE 5
H ) ojpo] LR ol Ajo|S Moli=x] EAslo], AriH o AIAEo
B8 2okt 719 B4 el AR sk

Az ARAFS AHET J1guteh TRt AR 7T 4L

AOE WHE o B WA o) Az W 7% 20 Holo]

wet 54 o4 719 theat ol FEOste] AFEAL ANt
D TANEAPE A7) @ A7) AR, A7 Az

@ SALA7IeAAL : SfsHAIE A2, 71A 3

oN

o] A2, 25780 Az

@ AN IeAdE - A" " AAE AR, veSEEAE AR, 124

4) g7 AASA E4ALH(STAN)

https://www.istans.or.kr/in/popInExplain.do?wstScode=S114
5) 2 BEHoANx SEFIEA] T Yot A 2 =EEH0] o]F FAHOE A&

steact.
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(B IV-3) 7|&4=0| XI0|2 HtEst XA
Har S ETs SNY7Ier | SAYVIsD 1Q7|&d
Hehe ~4.3700% 0.6349 0.1705 -6.9474*
L SAARA 0.7731 %% 0.5711%x 0.6278*** 0.6966%*
S E -0.1502 0.1163 0.1041 0.1434
50010]ot 27.4605 69.1836*** 8.6207 23.2889
100010|2t 15.3382 43.5019%** 12.4742* 18.6909
300910/t 11.3607 37.1557%+ 11.7436* 19.8684
1.000010|2t 4.8551 39.5020%** 4.5774 12.7905
HOEHE 1.0115 0.2836 1.4214%% ~2.0893***
PEENTER ~0.9910 0.2577 ~1.3853%** 1.6316%*
S ECDUEPY 0.1326 0.6870 ~1.1080*** -0.0445
ol L7t 0.5343 ~13.7363*** 0.3310 -0.1192
OloI K e, -0.6393 14.5598*** 0.0766 0.2099**
oItz I M| 0.1359 4.1117%% 0.6763*** -0.1101
X7 | KH2H| 2 ~1.1010% -0.7850 0.4931** -0.2889
X7 | KH2H|E 1 0.7418 0.3939 —1.1712%% ~0.7380*
xfelZoE=L ~2.0403##x —2.5262%* —1.3787%* 24625+
%10 2| E L 1 1.7147% 1.5698** 0.2923 0.7564
7| AEHIE 1 0.0059 -0.0280** 0.0614*** 0.0420%*
[RE=PTE 00447+ 0.4425%* 0.1424%* 0.2903***
CEXH ] ~0.0057 ~0.2332%* ~0.0778%** ~0.1987***
QoIEog 2.3977#+ 1.3111 1.5546%** 1.95571%%*
Q0IERS 1 -1.3363 ~1.5931* -1.3164** ~1.6726%*
A3} 32.8403 -67.5687 53.2547** 125.0437%*
adj R? 0.7629 0.9177 0.7895 0.7191
Chisq 121.647(0.0000)| 13,670.9(0.0000) | 9,808.41(0.0000) |6,167.32(0.0000)
Obs. 826 1,225 2,611 2,401

FE 1%, 5%, 10% FolE

i

2
X

’

o ] R

A F71

T

Felol ke AA1&E

o
o]
=

7]

Aol ARxYPE &5 w2t 4719 IFo R FHEste] EA45)]
SAEE 4 2 AR, Aa 2 7EAE AR 5ol
%l

AR 77

1, AE717] Azho] Zo= o]
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( MRl E MEY Yol DIXl= S 24

Ir

e LA7IETANA gl SARLR Foulet A IdIFE Fe
Aoz Yt 719 EE S IezolAT A0 9T = Aes
Uergow, A2 BlE2 7lerEe] ALz 22 ARGAA B

L

&= 7= 2oz FHHAN. 199 A +F2 YEde =54
&2 4719 IF EFoA Aide STHIPIE 81l H’“ﬂ‘”ofﬂ
AAFAE[FE2 TA N e ALt WA IFoA =dFF10]E0]
Lo iAol =2 zoF YeRdth el BEAAIY|FS FREE R0
AAA 7T Aol Al FF A=7F TrEAC el Lok At it

3) A4 FEE B 2t

AR Ay ARH2023)0F AHEH AR AFRAALSSE ARdA S
%7t #ot O olfe= AR ARAR | AiF o2 ARRdAgo] JFE F=
AF8Rlo] &g = glom, AFA WolA ArdAfele] T Y-S AASHAY
AaA7IE e Aol ofgo] £53 7Hs A% Ut o=t Aol Al At A sf
WAL o] metAE 1 FFErF e Ao et Hok thS 3 B4

7192 5091 vl9t, 50~100%! ©]9t, 100~300u]7, 300~1,0007]%F, 1,000%1
oo g FEste] £A4Z AR Aot

Ao 5ol sigdol mlAls £4AQA dFS 7Y HFRE FE5HY
AT EH 5091 1|9k, 50~100%1 BTk 7|04 BAFCR §ou|gh ko]
At debgtr E5] 5090 Rt 7[FECE AolE 1% S7Hs =58A3E
oF 3,1389Hd AAA7]= AL=E UE o, 50~100%1 "Rt 7] FollA= <F
325%H FHAA7)= AL E =S, 501 mRt 7199 k5A4k/do] oF

294, 50~100%1 || oF 1999 =2l AL RRITH A 59 Jgo]
UE ALE siAHH.

==

oZ

—

0) 1&55(2023) 2022.129% AFA s HEE
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(B V-4) #=2X0|1E5 123t BAst FYAINI)

Hr

1z

A 5091 O/t 50~1009! Ojat | 100~3009! Djat
s ~31.2829+ ~3.2477%xx 0.2481
L SAARY 1 0.4156%+ 0.7135%xx 0.7347%xx
o2y 0.2834 -0.1046 0.1087
PESTES ~11.6739%# 0.3182 0.6233*
HEHIE. ] 8.1994x 0.0531 -0.6341.
HRAAEA ~1.6515 -0.6146 ~0.0715xx
oIy | ~0.7508% ~0.2731% 0.3630%
oIy 7| 1.0667 % 0.1806 0.1662
ol Z I MEH| -0.7017 0.1180 0.2015
X7 (XIS 0.7279 0.6419 0.3924.
X7 | RpEHI2 1 ~0.0620 17941 %xx ~0.8993***
AolgoEe -2.9251 ~1.4989+x ~1.0530%#x
Rfo|Z o= 1 2.7849 -0.0249 0.2646
7| AR 1 0.0959x** 0.0982%%* 00554
LERHIS 0.3350%** 0.2618xxx 0.1631%**
L EXHIE ] ~0.2225%# ~0.2003%* ~0.1332%#
QRIS 17.7439 0.8865 2.9352%xx
QRIHSE 1 ~14.7240% -0.1224 ~2.4440%%x
adj R 0.8298 0.7280 0.7948
F 95.0151(0.0000) | 159.224(0.0000) | 635.843(0.0000)
Obs. 347 1063 2,950

FLE 1%, 5%, 10% FoleE
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( MRl E MEY Yol DIXl= S 24

(B IV-5) #=EXI0|E 12t BrFet FYZAKI)

Hag 300~1,000¢! Ojf2t 1,0009! Of&t
WIS 0.6117 —6.9474
CEdE 0.6725*** 0.6966***

=z 0.0203 0.1434
500l10|Tt 23.2889
1000I0]at 18.6909
300¢Q!0f2t 19.8684

1,000210|2t 12.7905
HAAH|E 0.0726 -2.0893***
HAEH|E 0.1829 1.6316***
b o e Y EEN -0.3600 -0.0445
O| o A7 EH| 0.9676*** -0.1192
O| L7 EfH] 1 —-0.9420%** 0.2099**
Q=& 1M x| 0.6326*** -0.1101
A7 | RH2H|2 -0.1986 -0.2889
A7\ XH2H|E .1 -0.1479 -0.7380*
ARAZO =L -2.1419%** —2.4625%**
NLUP=TelE iy 1.6163*** 0.7564
7| A1 -0.0151* 0.0420***
CEXH|IE 0.2140%** 0.2903***
CERHIS —0.1352%** -0.1987***
PRIHE S 1.9641 %% 1.9557***
PRIHRE.1 —1.4323%** -1.6726%*
PNES-1 125.0437***
adj R 0.5623 0.7191
F or Chisg 152.485(0.0000) 6167.32(0.0000)
Obs. 2,119 534

FLE 1%, 5%, 10% FoleE

)
ille
o
Hil

= 3G +EEE AIAEt =4 ol Fgell His)



=
>
F]
AT
1z

4) =3 22 B4 2%

7| 2EFoAE Ax7IDY A SHAAE), LREA(RFEH, HF4

B, WK ds, SARNE), ASAESH1AY A, 199 F2L

A7), XH—E%OLZJ* (XP71X}—H~H1 &, AAFYER), AEFACIAZE,
)

AN, ARTE EA@RAR)0] 7190 EAMIIT HATER)
S GG Aringon, 44t AUSE A=Y B4 Se Ao
HXE A= ekt

I8y o]#3t JFAE et o g LB MA(EARA 1919 FI71A])o]
E2 719 B2 VIS AlOIA g8 YErd o ledl, ARl ddol e

=717} vfol A FIZW7HA] o] A YEhu= 7192 23R &2 7199
HlS) T EYWSES e A 2 sl 7] gRolch whetA
71459 EAY G20l nhe SYHSS0| AEHel IS AR 9
Y 2ASARIE E%s-oq 24 AEsioich. A1EolA At uish
o] JH4ZAQl aytE =4 2]
W2 ARG S SEHTE
5ol Wi RAY w2 7]
ATt

g £ ALYS 345 f $5HPe =0T 77t
7FD=E sk, SHHsE A2dolA 43 T 239 FHo wEt =
A 1AAH s, Ashe, 9, AF2AuS, RS AR, 24
Pt ZHE, 109 A7), 107 AR TAIRPAS, 1919 334l
A7dH], ARAFoER, AYFAESEY AR, 7174]%“1‘1%9] TR RS
svle, R &l 1AM, QRIE RS, QRIEFE2 AR R
AR5t on, nR7tA = A2404 9] Hausman(1978) A4 Aol wzt
9 1 &3 (panel fixed effect)E Z-EolFTh EIF FEO| HET B+
= 0.1, 0.25(1AR291), 0.5QARER, S99, 0.75GARE915), 0.9%
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aAeaT, ngavel 8¢ e sehuE: 12 Agstgon, £3e

o
Aot T2 1L RO rqpd 7| A(Koenker and Bache, 2011)S &85}t

(E V-6) 12 Efl+2HEA Zir=0.1)

e panel fixed effect, tau=0.1
A=A =X} t-SAE P-ut
MoliE -5.3587 2.4143 -2.2196 0.0265**
IR 1 0.5439 0.0305 17.8466 0.0000%***
e 0.2734 0.1095 2.4979 0.0125%x
AAHIE -0.2520 0.1419 -1.7758 0.0758*
RIS 1 0.1967 0.1961 1.0032 0.3158
Brd&de 0.0052 0.0994 0.0522 0.9584
QG| -0.8712 0.3947 -2.2074 0.0273%*
QIFATIHLH_ 0.0265 0.3813 0.0694 0.9447
QIFE M T 0.1095 0.3240 0.3379 0.7355
AUFOET -1.1520 0.1503 -7.6668 0.0000%x**
AUFOEL 1 0.7479 0.1460 5.1228 0.0000%x**
7|1 AEHIE_1 -0.0023 0.0116 -0.1974 0.8435
LEgHlE 0.0474 0.0260 1.8205 0.0687*
CEEHIE_T -0.0247 0.0272 -0.9081 0.3639
REHRE 1.2413 0.5201 2.3866 0.0170%
RIHRE 1 -0.8073 0.5103 -1.5821 0.1137
el -9.8642 16.9084 -0.5834 0.5597

_?_ sfesfese 1% sfesfe 5%* 10% ‘IT—’]
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panel fixed effect, tau=0.25

e
A+=FEX | BHERX} t-SAH P-#
IF=4 -1.7080 0.7492 -2.2798 0.0227**
IFRIIIHR| 1 0.6988 0.0223 31.3263 0.0000***
= 0.1438 0.0509 2.8262 0.0047***
HrAEIS -0.0421 0.1224 -0.3443 0.7306
HrAEIE 0.0507 0.1405 0.3612 0.7179
Yod&Hs -0.0229 0.0313 -0.7334 0.4633
IS -0.7188 0.3921 -1.8331 0.0668*
I SHEH| 1 0.3841 0.3836 1.0011 0.3168
lgE I HH| 0.3508 0.1041 3.3696 0.0008***
AYSoEE -0.9740 0.1117 -8.7193 0.0000%**
A YSOEE_1 0.8155 0.1103 7.3908 0.0000%**
71AZHIE 1 -0.0016 0.0069 -0.2347 0.8145
-SHHIE 0.0579 0.0227 2.5476 0.0109**
- ESHHIE_T -0.0381 0.0225 -1.6949 0.0901*
QRIERE 1.3024 0.2837 4.5911 0.0000%**
QRIHRE 1 -1.0741 0.2887 -3.7199 0.0002***
(Intercept) -2.8252 9.1617 -0.3084 0.7578

F 1% 5%,% 10% Rol5E
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A
21

HIr=0.5)

panel fixed effect, tau=0.5

g
A+2¥X | BEOX | t-SAY P&
Al =2 -1.3297 0.6518 -2.0402 0.0414**
IYRIPIX| 1 0.8026 0.0174 46.0995 0.0000%***
o= -0.0134 0.0338 -0.3961 0.6920
YrAEIS 0.0566 0.1205 0.4695 0.6388
YrAEIS 1 -0.0909 0.1133 -0.8028 0.4221
God&Es -0.0466 0.0420 -1.1092 0.2674
g A | -0.2840 0.3598 -0.7892 0.4300
A1 0.3671 0.3634 1.0101 0.3125
g E AT 0.2749 0.0644 4.2690 0.0000%***
AezEE -1.0353 0.0986 -10.5038 0.0000%***
AEZAEE_T 0.9141 0.0988 9.2515 0.0000%***
7IAEBIE_T 0.0086 0.0036 2.3586 0.0184**
LSEHE 0.1557 0.0245 6.348b 0.0000%**
LSEHIE_1 -0.1194 0.0210 -5.6877 0.0000%**
QRIERE 1.4051 0.2081 6.7531 0.0000%**
QRIERE 1 -1.2216 0.2038 -5.9939 0.0000%**
(Intercept) 12.9440 6.2024 2.0869 0.0369**

F 1% 5%,% 10% fol5E
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panel fixed effect, tau=0.75

e
A=+FZX| HEQX t-SAY P-#
XioltE 0.2891 0.9303 0.3108 0.7560
IFRIIIHR| 1 0.8494 0.0257 33.0251 0.0000%***
= -0.1315 0.0526 -2.4998 0.0125**
HrAEIE -0.0508 0.1400 -0.3630 0.7166
RIS 0.1348 0.1340 1.0058 0.3145
Yod&Hsr -0.0745 0.1503 -0.4959 0.6200
S| -0.1270 0.3613 -0.3515 0.7252
IS EH|_ 0.7575 0.3562 2.1266 0.0335**
FE M HH| 0.2996 0.1069 2.8029 0.0057***
AUTAEE -1.2824 0.1190 -10.7759 0.0000***
A YSOELE_1 1.1300 0.1194 9.4665 0.0000%**
7|AZHIE 0.0273 0.0114 2.3989 0.0165%*
CESZHIE 0.2702 0.0409 6.6089 0.0000%**
ESYEIE_T -0.1927 0.0319 -6.0500 0.0000%**
RIHRE 1.1663 0.2265 5.1493 0.0000***
QRIERE 1 -1.1490 0.2242 -5.1240 0.0000%**
(Intercept) 11.1260 8.7637 1.2696 0.2043

F 1% 5%,% 10% fol5E
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(B V-10) Y 22EHEN ZH(r—0.9)

10 panel fixed effect, tau=0.9
A+=FEX | BHERX} t-SAH P-#
IF=4 1.0489 2.7682 0.3789 0.7048
IFRIIIHR| 1 0.8374 0.0392 21.3852 0.0000***
= -0.3966 0.1174 -3.3785 0.0007***
HrAEIS -0.3785 0.3435 -1.1019 0.2705
HrAEIE 0.6092 0.3259 1.8695 0.0616*
Yod&Hs -0.1094 0.1582 -0.6916 0.4892
IS 0.1197 0.1984 0.6036 0.5462
I SHEH| 1 1.0914 0.1913 5.7057 0.0000%**
lgE I HH| 0.3208 0.2097 1.5295 0.1262
AYSoEE -1.6033 0.2076 -7.7215 0.0000%**
A YSOEE_1 1.4031 0.2277 6.1613 0.0000%**
7IAEHIE_T 0.0586 0.0172 3.4116 0.0007***
-SHHIE 0.3873 0.0719 5.3877 0.0000%**
ESEHIE_T -0.2603 0.0691 -3.7672 0.0002%**
RIHRE 1.1515 0.56824 1.9773 0.0480%**
QRIHRE 1 -1.3980 0.4998 -2.7972 0.0052***
(Intercept) 31.9052 19.2277 1.6593 0.0971*

F 1% 5%,% 10% Rol5E
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rlo

s S EoledE 3HE 9L 7IAH, ols =sAgol =
71404 o A YEehdtheE ﬁolt}.

Aohg S5719] 749 A2A] —Eﬁ?ﬂm} TR A2 7199 s S
A7 = AL E YEE=T, SH|EE H2 e 4igo] =2 7ol v
g iYAgo] F2 7oA AFgAs] Aol Qg wm gAY st o 3
Uehdti= Holoh. FAFeR E9E 0.1°04 AxFHAE= 2 -5.36
(G36Tr)o g BAKOR FoJstl o, 0.25004 <k -1.71, 0.5°14 -1.33°0.2
57 ALSE, & 254do] ol S AGAs 7 B7H7RA] 7Aoo

AlE ¥ HAF AopRls AL® YEREAL, 0.75% 0.92 =aPitdol

g9 koldo] wat el de B oA AL o4 2
ey olelat sk wERAA] e Z1g50] 46l et S

7
= . 5 AT TR Bt 7E0R BetET W2 7
S e B 5627, 199 WEHe 607HRHEoY,
BoHoh 22 719 S = B 1,365, 1909 WEH2 1,983
M1 O R s AMo] 2 7Y 1 SARRE Y WS oA B SR}
2 202 Yepdal, oleiet S/go] AiAEe] g A 4 FFolA AlolE
T AeR M.
o g 242 mEd dY9 F7= ANHOR kEAE

A7l A0® Yetton, sfdEeledAEs Ao wad A Svk=

Z4HP0] e AR (FRA ] 10%, 25%)°14 5SS ST 7=
gRlog LFAAYo] H2 Y(75%, 90%) e B ABAEES A=
8/log yeysd, ol#d dHCeR 7|Yge 2Y7IZE F7hl wWE
58 S7PF Asks FEHE 7HS € & Aok B3 A4 B 571
AA] o Ao EAAT AL LEPAS ZHAA7E QR0 R Z8siged],

94517 AT AR TS e S10WelE AT B% Z
2A1ZH0 AA =B3RS AAAFH O Y 5 APAA Q] 1L =2 A5(90%)
HE 08lE AFAuES] 2717 2R 7 LEAAAS ZAAe
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A0 e} 189P40] A ST Tk LEA3AHo] TR 8 7] JofA
aaHon gt

AEAEsto) AEE Yehis 1097 Rue} 1098 du o] 54
AT LA S weh O anph AEdos dehgeh 9 4%
WERY ATl ME ALY LA BrHs =EAHIAT
BBNE BT Aoz BRI, AEAEste] W] e
Z7140% 7199] uiEa GYoloe kol 19 FPHA, & wEAEL

: 2w

Y 4 Yrhe A AWshs 20l 37k B9i50l7IRA] dujo]
AL F7h] mEAA AAEIE LEAHEC W 95(10%,
25%)14 FEHFOH, Wiz 7199] EA0] EolA4E ATy
Exjo] ofst wEAAA 57 Bt FEAT B3 FaAAE Aol
LSS ol AT LEAAAC]l FYRIQ5%, 50%, 75%)
A 7|d5el Fao] Hom EAAYY W e 912(10%)9 Y- e
45000l BAMOR foulg TS ANA Eae Aoz ueht
AL Ao % wEAAY F7HRTHE 7 ASY R SEo
wet g e & e SIS,

7199) ARARY BHOR Tt 4T oEEe] A9, AP A
2950l et SRS} obd4E AN Y190 B PAL Aass
AOE Uehlid], £9501784 23 AN 2oto] 42 B YA
& T A BABR} SASH o
= 27 uehgon], Af7E EHOR WY YUARGEd At
AL o] Lk Bol(1000l 4 SIQIRG 7o) T B 27 At
=4 R

b2 7199 ATH A4S el REu&T 7 AR A9
AGMEEH ARl wEGET FH BAZ 7P ARYFE
5t AP EAEE 7 5 4SS SISk SR B9l

B4 23 AR J5(FHUE F7Po) wERS ST JTE

ol

B o
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7199] =EAAT0] obISs TS Ao, Z1AS ofat by F7t Ft

o
QA A e® =Y w2 EEHT ool I miAle Aes

ofel e ARSI ALACNA 914 Hale] w2 ASFHN Y st
WL Ve oo, Apel stere] AL 717} 950 A1 77te] gt sake
Urebict,

(B V-11) 2 22 AsFHEX| 122

cCrd X ol e | T H X S
QIRIPIR| «— QUFRIIIIX|1 QIRINIIX| «— ol
1.00 8.00
6.00
0.90 4.00
0.80 2.00
0.00
0.70 -2.00
-4.00
0.60 .00
0.50 -8.00
-10.00
0.40 -12.00
0.10 0.25 0.50 0.75 0.90 0.10 0.25 0.50 0.75 0.90
= X =] 7 =
QAFRIIR| — QIGRIVIX| — FAHIS
0.60 0.80
0.40 0.60
0.40
0.20 0.20
0.00 0.00
0.20
-0.20 -0.40
-0.40 -0.60
-0.80
-0.60 .00
-0.80 -1.20
0.10 0.25 0.50 0.75 0.90 0.10 0.25 0.50 0.75 0.90
=] = = (=] T 2 A
QIYRIIIR| — SIS 1 QAYRIPIR| — WR2LES
1.60 0.70
1.10 0.50
0.30
060 —wip e LT
010 e
010 e T T e
010 ettt N ——
-0.40 .
-0.30
-0.90 050
-1.40 -0.70
0.10 0.25 0.50 0.75 0.30 0.10 0.25 0.50 0.75 0.90
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( MRl E MEY Yol DIXl= S 24

= T =] cCtd T C] H
QISRIIR| «— QUFATIH L QIGRIIIR| «— QIFAHAIHEH]_1
2,00 2.00
1.50 1.50
1.00 1.00
0.50 0.50
0.00 000 ==
050 050 e
-1.00 -1.00
-1.50 -1.50
-2.00 -2.00
-2.50 -2.50
-3.00 -3.00
0.10 0.25 0.50 0.75 0.90 0.10 0.25 0.50 0.75 0.90
=] X il =] x ZLO|=1 0| X
QIRIIX| «— QFF M| QIRIIX| — XUFYEE
1.00 0.00
0.80 -
0.60 -0.50
0.40
0.20 -1.00
0.00 F
-0.20 -1.50
-0.40 . :
-0.60 1 -2.00
-0.80
-1.00 -2.50
0.10 0.25 0.50 0.75 0.90 0.10 0.25 0.50 0.75 0.90
(md J =] x xlol210|= (md J =] x (=]
QAGRIIR| — XNAFAEE 1 QIGRIIR| — J|/AEHIE 1
2.00 0.11
1.80 0.09
1.60 . 007
1.40
130 0.05
1.00 0.03
0.80 0.01
0.60
-0.01
0.40
0.20 -0.03
0.00 -0.05
0.10 0.25 0.50 0.75 0.90 0.10 0.25 0.50 075 0.0
= = o (=] X =
QIERIVIX| «— sFHIE QAFRIPIR| — =a5FHIE 1
0.60 0.20
0.50 0.10
0.40 0.00
0.30 -0.10
0.20 -0.20
0.10 -0.30
0.00 -0.40
-0.10 -0.50
0.10 0.25 0.50 0.75 0.90 0.10 0.25 0.50 0.75 0.80
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oIEIIX| — QA0EeS e

3.00 1.00

2.00 0.00

- -0.50 BT ST
1.50 S O SRR PPPTL

——————— e -1.00 \_’\
1.00 R S B 150
0.50 Cha -2.00
0.00 - -2.50

-0.50 -3.00

-1.00 -3.50

T B ARdAIsY AAES, 1A 3
FHF A= 7 4= qloH, o|=St A Y ‘4101]*1 UiA ’é(EndOgeneitY)
A TAAZIA "ok B & A9 HEAtmo] Ff 89 AV AAE
EAS 2=, olEet AAIE ¥a did W] ARPHS 8 oty g
0] ARpHS0] oA FFS A =, Asfi&o] t7]of HI}sHH AA
A= 7185 ofyg} t+n7]o= FHAF SR YElUA H 4 QA
FTH0E LAl mAA E ot adt= A7V A&LHA H.
oEhA o8] Heso] e {714 dEd A9t AV gead
IHEY] A E AHFAHA BF T st HEAV ALY S 1LY
% 9k

HE A7 AL G (VAR WY ZAIE thFe o 832o|H, &l
aE 18T 4 Qo] By £ & SA9R3(Impulse Response Function,
IRFE E&9) Ei1 EARES|(Variance Decomposition)S 33 B0 24

ok m[ru
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Y S0 ot vk /7] dl&(forecasting)S 39 & % Ut
Ao ML 20158~202287H4] 8/0E %, 1,0097] A2 719S titoz
ot Y VAR 2EE AAo91, =58RS A,
AH|LGEADR 7IAR & =531 E, YEtEAE At HES 230t
EAS A=ttt FaE ffdHEAr| AR F4S 95 STATA 18.0
T2 oA AFste BT R (pvan) S et H, SHfIRE Yo
Y& B2 A7t 235 49 AEa(over parameters)?] EAR Q151

78210 He(bias)’t WAL 4= 7] Wi2ol JHALR F240] B2 WrsS

e i

=]

D e ARy #4 A%

YIRS ALY S FHo17] YoM dA ARFTFAAE AAoH7
At A NS Aok rh ARG AT A AR wdo]
1,0097001™ 2015~202271A4] 87 id AEE 1Estal 317] ool VAR
239 A AaHlagle A5t HohA HHAE 322 H73 T Hansen®
J-AAREAFO R FH7|E(information criteria) AAROH, AAL At
1A2Klag 1ollA] 7K AEo] =2 A0E Yyt Xt AIXFE 308 A%t
ol f+= & AollA AR&SH= A= 9] mfido] 1,0097H0] A%k 2015~2022E7HA]
FHAE w2 AALDY Zo|7t 4A] ¢7] fiZe] APt dojds FE o]
AX Age AR ST = 7] "dZolth. T Al 7 BERIEDE
AHESHR L, FE7|E AT gro] B24E ATt BydS yehdth X4
AZF B4 ATk= ofgfjet Zom, B4 Ao wet HA Azl 12 A=

—_—

7) MAIC(multivariate Akaike information criterion), MBIC(multivariate Bayesian
information criterion), MQIC(multivariate Hannan and Quinn information
criterion)
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Panel VAR lag order selection

Lag CD J J pvalue | MBIC MAIC MQIC
1 0.9995 | 112.6981 | 0.0032 | -488.4514 | -37.3019 | -199.5052
2 0.9923 | 56.9395 | 0.2326 | -343.8269 | -43.0606 | -151.1961
3 0.9997 | 10.4637 | 0.9952 | -189.9195 | -39.5363 | -93.6041
GMM &4 A] T3¥HS$0] =AHA X Final GMM criterion kol 213]
4ANRTNA 2 BASIAT}. o]+ TG o] AA| gho] ofbd oS 3 AT
] = HREE Aot AW 19, oA 7|&2 QAT TI=A]7)F Tdoeh=
A 7@otsto] HAsHA AT 4= Q. B BEHoA= 1~4 lagd JAGS

o|g3to] HIE ETWLE st

EERAHI(1 G E) T Ak, AT B ZAH &3 1EA

[e]
Hlg, AUEHQ HFANES et RUHEHAHARGS B4
Aot et 2eh 2 ATolN FUACR AR s RS F
IATE AL FEusn A4% BYolug ol Yt B4 Aug 594
om AWHTA W WA, 4 BAZNE 0*}0}7%1 e EAA (1
SRS A B AT Z A R NEORRES

, 193 FHA

HP7F F(HY FF=2, Adtedt w5dvle2 5()9 Oﬁ—,%

UERT g Ajefgo] S458eE ARE BYPolA 54 %7}9} 7@1_‘1’“—].
H|Z0] Z7} 181 AFRHFE (54| 8)0] AL AFe-S 7FAA]T

O =, 7ARA H5Y SV Adles S7HAI7IE 810 =E Yy Ad

SAGE A9S HYTHERA Y, 2017; A G&AESE 2022, 20234, 2025b).
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E V-13) IQHEX7|SH2H(PVAR) £8 Z3}

A=FHR| =R z-8AE P-2t
IFEIPIIR|
QIHEII7ER|_T 0.3352 0.0265 12.6300 | 0.0000%**
sk _1 -4.2796 2.3880 -1.7921 | 0.0827*
7|AEHIE_1 0.1240 0.0077 16.1100 |  0.0000***
CESEHIE 1 -0.2601 0.0168 | -15.4900 | 0.0000%**
HAHIE_T 0.9971 0.3047 3.2700 | 0.0010%***
Wl =
QIYEIITER|_T -0.0002 0.0001 -2.7500 | 0.0060***
ot 1 -0.0238 0.0448 -0.5300 | 0.5950
7| AHHIE_1 0.0001 0.0000 5.4500 | 0.0000%**
CESEHIE 1 -0.0002 0.0000 -6.0300 | 0.0000%***
HAAHIE T -0.0171 0.0043 -3.9600 | 0.0000***
AV PSEETE=s
QIFEIIIER|_1 -0.1569 0.0297 -5.2800 | 0.0000%***
N E= 48.8801 8.2390 5.9300 | 0.0000***
7| AHHE_1 0.0112 0.0167 0.6700 | 0.5020
CESEHIE 1 0.0640 0.0236 2.7100 | 0.0070%**
HAAHIS_T -1.8270 0.5166 -3.5400 | 0.0000***
TSHHIE
AYETIIIIR|_T -0.0584 0.0330 -1.7700 | 0.0770*
XHahE_1 3.7027 3.4068 1.0900 | 0.2770
7|1 AEHIE_1 0.0954 0.0152 6.2700 | 0.0000%**
CEHHE -0.1310 0.0233 -5.6200 |  0.0000%***
RIS 1 0.2241 0.3071 0.7300 | 0.4660
HEHIE
QIHEII7ER|_T -0.0002 0.0004 -0.5200 | 0.6020
XHahg_1 -0.4659 0.2152 -2.1600 | 0.0300**
7| AEHIE_1 -0.0028 0.0005 -6.1100 |  0.0000%***
CESEHIE 1 0.0041 0.0005 8.1600 | 0.0000***
HAAHIE 1 0.3183 0.0555 5.7300 | 0.0000%**

* No. of obs = 3,027
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(B V-14) J=K QlafztA 2™ Zat
S&HS SEHS V-AREAZ | AREd.f) P-3t
Mol 3.596 1 0.0827*
7|A & & 259.544 1 0.0000%***
QIHETIIIX] CEXH|IE 239.938 1 0.0000%**
HAAH|IE 10.709 1 0.001***
| 309.106 4 0.0000%***
OIYETIIIX| 7.585 1 0.0060***
7|AEH 8 29.664 1 0.0000%***
st CEAHIE 36.382 1 0.0000%***
HAEHS 15.691 1 0.0000%***
FF| 95.23 4 0.0000%***
OIYEIIIIX| 27.838 1 0.0000%**
NEIES 35.198 1 0.0000***
71AEHIE CESHHIE 7.348 1 0.0070%***
HAEHS 12.507 1 0.0000%***
HH| 78.546 4 0.0000***
QIYEIIIK| 3.123 1 0.0770*
X 1.181 1 0.2770
CSEHIE 7| A= 39.348 1 0.0000%***
HAH|IS 0.532 1 0.4660
FH| 44.837 4 0.0000%***
QIHBIIIIX| 0.272 1 0.6020
NI 4.687 1 0.0300**
HMAEHIS 7|AEH 8 37.274 1 0.0000%***
CEAHIE 66.522 1 0.0000%**
| 129.492 4 0.0000***

* No. of obs = 3,027, No. of panels = 1,009, System GMM Estimation
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3) g9 9tAA ZAZ(stability condition check)

Apzof] Do) ZAAWNEIHAIAD) 29 7t HdZ o= A=A
= 5= Qs 9-%1—4 Pg/gol SEHA e A% 2P 7H94(invertible)°]
A=Al SRS si7F 022 HskA] ¢l wiksle 5 785 Oﬂv—oﬂ/ﬂ
ot 2AE @ A1t} Lutkepohl(2005)2F Hamilton(1994)°] o=
PVAR Eo)A B4 PFO] BE T-Fgk(eigenvalue)dt Egﬂii(modulus)A
3717} 185t o (el 2o] gloW) BFL obygAolgt o 4= Itk B A

ol A== STATAS] ARE OFAA 4 Sr(pvarstable)E -85t RE 9] HFA
= @S0, 1 2y & BPo] MY 2S5 WSS 0w e

o

(B V-15) 23| e #S Ay

L Rootot e companon Eigenvalus
Real Imaginary Modulus
] 0.3681 0.0000 |  0.3681
; 0 0.3250 0.0000 |  0.3250
i | ~0.1832 0.0000| 0.1832
| 0.0000 0.0397 |  0.0397
R - PRI 0.0000|  -0.0397 | 0.0397

VAR 289 2HA47E BAsl= o] 71 wo| AR5}

A
L (e}
<(impuse-response function)& AHEE Zoltt. $4-¥HS d= VAR
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A F 71K 107171092 Bof Ashee
559 Fdo] wERMEC] nNE Aoy BF THE

AR} 5, wiejo] Aol B o] 4SS X TR 7Y
E X
=1 O

s, 54 AF 1o od ¥4 X9 ¥k AR A0 G 3
SR 3 w7 ThE g W i S olje 2] wigolA] ¥ $A7H
=]

ZobotA Hot, meba] o] AH9- 3t H
(identification restrictions)& A& ot +
2435t 4= 91, o|u AFESt= WS A wdlE &A-¥HS $H(orthogonal

irf)gka O}E}(Abngo and Love, 2016). w2k E ALox= sk

SANS TS E85to] W Aot SHIF ] HAE BHstLA shleH,
24 Ane ohewt 2k
(B V-16) ZustE SAUSE-HISHS: LTHLY)
Response Impulse

QAFRIPIA| | AZRIPIX| | XolE CTSEHE | 7AZHIE | BARHIS
1 0.3352 -4.2796 -0.2601 0.1240 0.9971
2 0.1086 3.3010 -0.0402 0.0149 0.4400
3 0.0358 -0.1666 -0.0209 0.0088 0.1555
4 0.0118 0.1334 -0.0053 0.0021 0.0672
5 0.0039 -0.0027 -0.0020 0.0008 0.0259
6 0.0013 0.0031 -0.0006 0.0002 0.01083
7 0.0004 -0.0014 -0.0002 0.0001 0.0040
8 0.0001 —-0.0006 -0.0001 0.0000 0.0015
9 0.0000 -0.0004 0.0000 0.0000 0.0006
10 0.0000 -0.0002 0.0000 0.0000 0.0002

Ashgo] ot 1 BEEA 2AL 1470 1AFRAAANE oF 4277+
B2A7IY, AL ol F B4 AY L 2AH PAEC] et B Lo
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( MRl E MEY Yol DIXl= S 24

5 sjEstlgow Q8] 24130 1919 RAPEAE oF 3308H 71k, 522
AR A7 O|Fo= 00F SHshe Beg WAl o] ]Sol uf] ALA

= ol A
o] 7149 s dE DI AaAzle A2 £95 Holu, o
719 22 A Sl o] itEo] Ajs A & 1~21 Wofls A3 AE
TEoi, e¥gpyor YA EHY 4 FES 50t IFA =F
A Aol 8sHAlE dette Holt B 7APHIE Gt A sl
et 542 3ol 2 IF= A B Mo Hig) wEae]
A|&712k0] AA Yehued, I olie Aitel AFHoR JIFE vA=
HC1AZA) H AHCEFA 1) Aol FSEHW] HEoR deHn

(E V-17) ZastE SA8See JZ(HSHS: LSYLiY)

IGRIVIR| «— XotE AGFRIVIR — =SFHIE
occinj : rvaddpc kappc : rvaddpc
54 o
oA -1
54 2
104 .34
0 5 10 0 5 10
AFRIVIR < 7IAZHIE AGRIVIA — FEHIS

machine : rvaddpc preg : rvaddpc

054 5
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S AfsfEo] ditt 9T A¥EY, =S HHAATEIIRR)] gt
1BEHA} 42 D710 AdAE 4 JF= vAY, sFade] 2717 HAd
st oF 2~3W A& F 022 $Hoe A o= YEgT ol ik
= SV 7199 dA A, de B BXeE S 2284 HA
s A Aoz ARAE Aaol s HA ¥ A F e AR
Al tig 34 9A =5 S48 ARE 23E EA=T, o
R ABA S AGAIBEE Al ¢ Sle= Aol et oAl

llo 1N
flo
H—:
ot
O>~
s
ox,
)
e
%
>

N,
P
>
N
rr

2,

ol

Response Impulse

AGRIVIA| | ASEIPIR | MatiE CSEHE | 7AZHE | AAHIS
1 -0.0002 -0.0238 -0.0002 0.0001 -0.0171
2 0.0000 0.0129 0.0000 0.0000 -0.0054
3 0.0000 0.0029 0.0000 0.0000 -0.0020
4 0.0000 0.0015 0.0000 0.0000 -0.0007
5 0.0000 0.0005 0.0000 0.0000 -0.0003
6 0.0000 0.0002 0.0000 0.0000 -0.0001
7 0.0000 0.0001 0.0000 0.0000 0.0000
8 0.0000 0.0000 0.0000 0.0000 0.0000
9 0.0000 0.0000 0.0000 0.0000 0.0000
10 0.0000 0.0000 0.0000 0.0000 0.0000
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(E V-19) XusteE SAUUSs THZ(RSH IHaHE)

Motig — AGRIPH Holg — L3THI=Z

rvaddpc : occinj kappc : occinj
04 .0001 4

-.0001

-.0001

-.0002
-.0002 4

-.0003 1 -.0003 1
0 5 10 0 5 10

QAIFRIVIR| — 7|AFHIE QAFRIVIR] — YAAHIS

machine : occinj preg : occinj
.00015 04

.0001
=014

.00005
-.024

1 gl A4 B4
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B V-20) HuwstE SZUSe(7[E

Response Impulse

QIZRIIIR| | LRI XishE CSEHE | 7IAZHIE | BEHIE
1 -0.1569 48.8802 0.0640 0.0112 -1.8270
2 -0.0653 1.1452 0.0155 -0.0036 -1.5804
3 -0.0221 0.8692 0.0080 -0.0021 -0.5776
4 -0.0076 0.2717 0.0020 -0.0003 -0.2152
5 -0.0026 0.1199 0.0007 -0.0001 -0.0797
6 -0.0009 0.0427 0.0002 0.0000 -0.0296
7 -0.0003 0.0167 0.0001 0.0000 -0.0110
8 -0.0001 0.0062 0.0000 0.0000 -0.0041
9 0.0000 0.0023 0.0000 0.0000 -0.0015
10 0.0000 0.0009 0.0000 0.0000 -0.0006

LEEHIE | ARV | WshE CSHHE | 7AZHIE | EARHIS
1 -0.0584 3.7027 -0.1310 0.0954 0.2241
2 -0.0275 4.2334 0.0386 -0.0190 -0.2538
3 -0.0091 -0.6489 -0.0010 0.0012 -0.1373
4 -0.0030 0.1714 0.0021 -0.0009 -0.0440
5 -0.0010 -0.0057 0.0002 0.0000 -0.0179
6 -0.0003 0.0117 0.0002 -0.0001 -0.0065
7 -0.0001 0.0022 0.0000 0.0000 -0.0025
8 0.0000 0.0013 0.0000 0.0000 -0.0009
9 0.0000 0.0004 0.0000 0.0000 -0.0003
10 0.0000 0.0002 0.0000 0.0000 -0.0001

FrAdIs | AGRIPIR | AeliE CSEHE | 7AZHIE | FRAHIS
1 -0.0002 -0.4659 0.0041 -0.0028 0.3183
2 0.0001 -0.2600 0.0007 -0.0006 0.1152
3 0.0001 -0.0753 0.0004 -0.0003 0.0425
4 0.0001 -0.0304 0.0001 -0.0001 0.0155
5 0.0000 -0.0104 0.0000 0.0000 0.0057
6 0.0000 -0.0039 0.0000 0.0000 0.0021
7 0.0000 -0.0014 0.0000 0.0000 0.0008
8 0.0000 -0.0005 0.0000 0.0000 0.0003
9 0.0000 -0.0002 0.0000 0.0000 0.0001
10 0.0000 -0.0001 0.0000 0.0000 0.0000
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(B IV-21) Zuste SAUSes JHD(IE, AS)

HARHIE « OIHETIILR| FAHIE ~ M2

rvaddpc : preg occinj : preg

5}

0005

-0005 8

S

-.001+

T T
0 5 10 0 5 10

SHAHIE — 7IABHIE SIS — =S8HIE
kappc : preg machine : preg
006 - 0

004

-.002 4

002

5) d|& A} BAHES|(Forecasting Error Variance Decomposition)

EASFEVDY: AAID dlolelolq 2k Mgt 2H] oj50te] ol g
A2 Akt FEHH, ThA] Wt wheuso] that 2w

X
)
ol
=

0,
rlr

l

= AR =

7| EE A KL BA HlHolth & FEVDE VAR B0 2HE o032
Uetf = SEARE S A4lolal, O28E AA oS xto|A ZF o] A
H| =S Wiig g FFSic)

# 479 PVAR BN =54 W0l tid Aslee] 29 Hs2>
°F 0.15%°14 0.17%7H4 S7tstH, 2AH274d 54= UEtde Hes2 44
oF 5%, A4 HIFZ F 0.1% 2 Hlth Ashe& Wl gt A% HlE

=540l oF 0.13~0.15%, B2l HIFol oF 1% $Fo& Uehdth
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(B V-22) OIExt 24H2a Zat

Response Impulse
QIZRIIIR| | LRI XishE CSEHE | 7IAZHIE | BEHIE
1 1.0000 0.0000 0.0000 0.0000 0.0000
2 0.9002 0.0015 0.0481 0.0493 0.0008
3 0.8994 0.0017 0.0480 0.0499 0.0010
4 0.8991 0.0017 0.0482 0.0501 0.0010
5 0.8990 0.0017 0.0482 0.0501 0.0010
6 0.8990 0.0017 0.0482 0.0501 0.0010
7 0.8990 0.0017 0.0482 0.0501 0.0010
8 0.8990 0.0017 0.0482 0.0501 0.0010
9 0.8990 0.0017 0.0482 0.0501 0.0010
10 0.8990 0.0017 0.0482 0.0501 0.0010
st QIFFIPIX | WshE 7IA8HIE | =s¥HIE | BnAHIES
1 0.0006 0.9994 0.0000 0.0000 0.0000
2 0.0013 0.9876 0.0005 0.0008 0.0099
3 0.0014 0.9865 0.0005 0.0008 0.0108
4 0.0014 0.9863 0.0005 0.0008 0.0110
5 0.0014 0.9863 0.0005 0.0008 0.0110
6 0.0014 0.9863 0.0005 0.0008 0.0110
7 0.0014 0.9863 0.0005 0.0008 0.0110
8 0.0014 0.9863 0.0005 0.0008 0.0110
9 0.0014 0.9863 0.0005 0.0008 0.0110
10 0.0014 0.9863 0.0005 0.0008 0.0110
7AHIE | ISRIPIX | XolE 7A8HlE | =s3¥HlE | HWAHIS
1 0.0003 0.0019 0.9978 0.0000 0.0000
2 0.0030 0.0092 0.9871 0.0004 0.0003
3 0.0034 0.0092 0.9864 0.0004 0.0005
4 0.0035 0.0092 0.9863 0.0004 0.0006
5 0.0035 0.0092 0.9863 0.0004 0.0006
6 0.0035 0.0092 0.9863 0.0004 0.0006
7 0.0035 0.0092 0.9863 0.0004 0.0006
8 0.0035 0.0092 0.9863 0.0004 0.0006
9 0.0035 0.0092 0.9863 0.0004 0.0006
10 0.0035 0.0092 0.9863 0.0004 0.0006

106



(B V-22) IZ2xt E4H25] ZaHAIS)

=
>
F]
AT
1z

Response Impulse
CSEHE | AFRIPVIX| Xish= JIA"HIE | SEHIE | E7AHIS
1 0.0117 0.0131 0.3101 0.6652 0.0000
2 0.0127 0.0126 0.3323 0.6424 0.0000
3 0.0134 0.0131 0.3322 0.6412 0.0001
4 0.0134 0.0131 0.3322 0.6412 0.0001
5 0.0134 0.0131 0.3322 0.6412 0.0001
6 0.0134 0.0131 0.3322 0.6412 0.0001
7 0.0134 0.0131 0.3322 0.6412 0.00071
8 0.0134 0.0131 0.3322 0.6412 0.0001
9 0.0134 0.0131 0.3322 0.6412 0.00071
10 0.0134 0.0131 0.3322 0.6412 0.0001
YrAdls | USRIV | HeliE 7A8blE | =s3¥HlE | AW AHS
1 0.0012 0.0131 0.0070 0.0052 0.9736
2 0.0010 0.0221 0.0345 0.0126 0.9298
3 0.0010 0.0245 0.0352 0.0126 0.9267
4 0.0011 0.0247 0.0354 0.0126 0.9263
5 0.0011 0.0247 0.0354 0.0126 0.9262
6 0.0011 0.0247 0.0354 0.0126 0.9262
7 0.0011 0.0247 0.0354 0.0126 0.9262
8 0.0011 0.0247 0.0354 0.0126 0.9262
9 0.0011 0.0247 0.0354 0.0126 0.9262
10 0.0011 0.0247 0.0354 0.0126 0.9262
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Abstract

An Effect of Occupational Injuries on
Value-Added Productivity of Labor in

Manufacturing Industry

Objectives : The human casualties caused by occupational injuries can
lead to short—-term production decline due to interruptions in production
and labor losses. Additionally, they can act as a long—term factor
adversely affecting the productivity of companies and industries through
human, technological, and environmental impact pathways. While
research has been conducted on the impact of recent occupational
injuries on the financial performance of companies, such as sales and
operating profits, and on overall production decline in the industry,
there is a lack of studies analyzing the impact on productivity

considering added value from a long—term perspective.

In the process of formulating national policies for industrial accident
prevention, it is essential to comprehensively consider not only the
short-term effectiveness of these policies but also their long—term
effects, including contributions to productivity enhancement in the
industry and economic growth. Therefore, this study aims to empirically
confirm the (negative) impact and propagation pathways of occupational
injuries on labor productivity considering added value, focusing on listed

companies in the manufacturing sector. The goal is to secure the
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foundation for policy decisions, such as improving workplace support

methods for accident prevention and assessing indirect benefits.

Method : To examine the impact of occupational injuries on added
value labor productivity, data were collected for 1,009 companies over
an 8-year period. The independent variable, occupational injuries,
considered both the accident rate (%) and injury accident rate (%).
Company characteristics included in the analysis were business tenure
(years), dummy variables for workforce size (1 if below 50, 100, 300,
or 1,000 employees, and 0O otherwise), the proportion of regular
employees (%), average employee tenure (years), R&D expenditure per
capita (million won), advertising and promotional expenses per capita
(million won), equity ratio (%), dependence on borrowed funds (%),
machinery and equipment ratio (million won), labor equipment ratio

(million won), and the proportion of foreign ownership of stocks (%).

Linear panel regression analyses were conducted using Pooled OLS,
Fixed Effect Model, and Random Effect Model. Additionally, the study
examined differences in occupational injuries based on the Bank of
Korea's classification criteria for manufacturing technology groups (high,
medium-high, medium-low, low) and workforce size categories (below
50, 50-100, 100-300, 300-1,000, and over 1,000 employees). Further
analysis was performed using panel quantile regression models to
elucidate the differential impact of occupational injuries on added value

labor productivity levels across companies.

Furthermore, a panel vector autoregressive model was set up, and
impulse response functions and variance decomposition were applied to

closely investigate the bidirectional causality between occupational
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injuries and labor productivity. The study aimed to examine the
direction and duration of the short— and long—term ripple effects of

occupational injuries on added value labor productivity.
Results

Analysis of the Impact of occupational injuries on Added Value Labor
Productivity: An increase of 1% in the accident rate was analyzed to
decrease labor productivity by approximately 3.83 million won. This
corresponds to around 3.9% of the average value added per person,
which is 98.27 million won, for the analyzed companies. Labor
productivity decreases with larger business scale, higher proportion of
regular employees, higher research and development expenses, higher
equity ratio, and higher dependence on borrowed funds. Additionally,
higher advertising and promotion expenses, machinery ratio, labor
equipment ratio, and foreign stock ownership were estimated to be

associated with higher labor productivity.

Analysis Based on Technological Differences in the Manufacturing
Industry: The increase in occupational injuries statistically significantly
negatively affected labor productivity in the low-technology group,
including food and tobacco manufacturing and textile and leather
product manufacturing. On the other hand, it had a negative impact on
high—-technology groups, including electrical and electronic equipment
and precision machinery manufacturing. The proportion of regular
employees was interpreted as a significant factor influencing labor
productivity in manufacturing industries with relatively high technological
levels. Moreover, labor equipment ratio, representing per capita tangible

assets, was identified as a factor increasing labor productivity in all
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groups, and foreign stock ownership was estimated to contribute to

higher labor productivity, excluding the mid-low technology group.

Analysis Based on Differences in Workforce Size: The negative impact
of an increase in accident rates on labor productivity was statistically
significant for companies with fewer than 50 employees and those with
50 to fewer than 100 employees. Particularly, for companies with fewer
than 50 employees, a 1% increase in accident rates was found to
decrease labor productivity by approximately 31.38 million won. This
impact was considered significant, especially when compared to the
labor productivity of less than 200 million won for companies with
fewer than 50 employees and around 100 million won for those with

50 to fewer than 100 employees.

Analysis Based on the Level of Labor Productivity in Companies: As
the accident rate increased, there was a tendency for labor productivity
in manufacturing companies to deteriorate. This effect was more
pronounced in companies with low labor productivity compared to those
with high labor productivity. While overall business scale increase
tended to decrease labor productivity, in companies with low labor
productivity, an increase in business scale had a tendency to improve
productivity, whereas high—productivity companies showed a decreasing
trend. Especially, an increase in operating period had a larger positive
effect on labor productivity in companies with low productivity. An
increase in the proportion of regular employees led to a decrease in
productivity in low-productivity companies, while in high—productivity
companies, it resulted in improved productivity. The impact of an
increase in research and development expenses was significant in low

labor productivity companies, whereas in high labor productivity
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companies, there was a positive effect on productivity. Advertising and
promotion expenses mainly had a positive impact on companies near
the median, showing no statistically significant impact on companies
with very low or very high labor productivity. The analysis of the impact
of financial soundness and asset composition characteristics such as
dependence on borrowed funds, foreign ownership ratio, labor
equipment ratio, and machinery ratio on labor productivity revealed that
an increase in dependence on borrowed funds generally led to a
decrease in labor productivity. Foreign ownership ratio showed a
significant positive effect in low labor productivity companies. Capital
intensity and mechanization had a positive relationship, especially in

companies with high labor productivity, showing a larger positive effect.

Bidirectional Causality and Short-Term and Long-Term Ripple Effects
between occupational injuries and Labor Productivity: In a model where
labor productivity was set as the dependent variable, it was observed
that labor productivity, machinery ratio, and the first-order variable of
the proportion of regular employees had a positive effect, while
accident rate and labor equipment ratio had a negative effect. In the
model where accident rate was set as the dependent variable, an
increase in labor productivity, an increase in the proportion of regular
employees, and an increase in capital intensity (labor equipment ratio)
were identified as factors decreasing the accident rate, while an
increase in the machinery ratio was found to be a factor increasing the
accident rate. A 1-standard deviation shock to the accident rate was
estimated to decrease labor productivity by approximately 4.27 million
won in the short term. However, due to recovery resilience such as

efforts to recover physical and human resources and losses in
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production after the occurrence of occupational injuries, labor
productivity increased by approximately 3.3 million won in the second
period, and after fluctuation, it converged to zero after the fourth
period. It was confirmed that, with the company's own efforts for
productivity recovery, within 1 to 2 years after the accident, productivity
reached a normal state, and a certain portion of productivity loss was
restored, avoiding permanent loss of labor productivity. Shocks to
machinery ratio and the proportion of regular employees had a positive
impact on labor productivity and had a longer duration of ripple effects
compared to other variables. This was attributed to the direct influence
of the capital (machinery) and human (regular employees) capital that
directly affects production. The impact of an increase in the accident
rate on labor productivity in the short term indicated a decrease in
occupational injuries, with the size of the ripple effects gradually
decreasing, converging to zero after approximately 2 to 3 years. This
implies that an increase in labor productivity can have positive effects
on occupational injuries, such as improving company performance,
increasing wages and welfare levels, and enhancing working conditions.
The shock of an increase in the proportion of regular employees had a
positive impact on increasing labor productivity, confirming that
increased employment stability can reduce occupational injuries. The
increase in capital intensity (labor equipment ratio) had a short-term
effect in reducing occupational injuries compared to labor productivity,
but the size of the ripple effects was larger than that of labor
productivity, and the period of ripple effects due to an increase in
machinery ratio affecting an increase in occupational injuries was

approximately 3 to 4 years.
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Conclusion : In contrast to previous studies, which primarily focused
on small samples of companies using surveys, case studies, and
interviews with workers, and predominantly explored relationships with
production volume or financial performance rather than productivity, this
study distinguishes itself in several aspects. Specifically, it stands out
by utilizing a dataset comprising 8 years of disclosed information from
1,009 manufacturing companies and industrial accident records
provided by the Korea Occupational Safety and Health Agency. This
approach not only enhances the representativeness of the research
data but also broadens the perspective of the study by examining the
distinct impacts based on technological levels, workforce size, and
productivity levels. Furthermore, the study contributes academically by
analyzing the bidirectional causal relationship between occupational
injuries and productivity, along with examining the medium to
long—term ripple effects. By dynamically analyzing the changes in
productivity following occupational injuries and assessing the
sustainability and impact of these effects over time, the study provides
foundational data for medium to long-term policy decisions. We
anticipate that the research findings will serve as incentives for
companies to voluntarily establish self-regulating preventive systems
and be utilized as a basis for policy interventions targeting vulnerable
groups affected by the decline in labor productivity due to occupational
injuries. However, it is acknowledged that the study results may still
lack a comprehensive explanation of the pathways through which
occupational injuries lead to a decrease in productivity. Future research
endeavors will delve more meticulously into the impact of occupational

injuries on production, organizational dynamics, corporate culture,
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worker perceptions, and managerial attitudes to clearly elucidate the
specific causal pathways influencing the decline in labor productivity.
Additionally, there is a need for further investigation into the reasons
why these companies are particularly susceptible to a decrease in labor

productivity

Key words : occupational injuries, labor productivity, value added,

manufacturing industry, panel regression analysis
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