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This study investigates how climate policy uncertainty influences corporate investment behavior.
Specifically, it focuses on listed firms in Korea over the period 2003 to 2022. To conduct the analysis, we
construct a climate policy uncertainty (CPU) index tailored to the Korean context. Empirical findings
reveal that rising climate policy uncertainty negatively impacts both corporate investments and R&D
expenditures. This adverse effect is particularly evident in firms with high greenhouse gas emissions and
those engaged in climate-unfriendly business activities. In contrast, the impact is significantly weaker in
low-emission and climate-friendly firms. These results highlight the need for the Korean government to
reduce climate policy uncertainty. Doing so is critical for encouraging corporate investment and supporting
sustainable economic growth.
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= ¥Aste BN (Tobin's Q)9 4+ 4
Bo] AZ7IAQ A7FEd g AdE F5x
ZAPEo. 2 o] AAteeitt. g
T e AXAE
A ol A4 AA 4gE A
A3ttt 28] 3 Gulen and Ion(2016) 9

AR A B2 o] 7199 Aol A=
EA517] el =] EPU A4S 3819
1L, ol CPUAIG9} 5YH =9 Adw 919
T EPU A4S 10022 UFE &S AHEstdd. &
s

Ee
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mu N
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o
0
i

2

A4E Cho and Kim(2023)elX #A4H A4
S ARSI 7 Wl ek A (R 1)el A

=319

3.3 d72H

o] 7|ZFXAtof ol ol th3t 2

A5 AT o= JYVIEE SHeR

g olle 4(1)% 2.

Investmenty = o + B Kopy,  + By Kpp,

+ By Size; o+ BySales gy, T Bs Cashy,
+ B¢ Leverage, _, + 5, ROA,;, 4

+ B Tobin's Q,_, + B, GDP, _,

+ Firm FE+ ¢, #(1)

Lo ss

71 = 719E, tv= AEE 551, Investment;;
© 719 19tz T FIALI TP AL
fﬂ?ﬂ -Erx}f‘* 9]“]'1} . X% K CP Ut—]“:‘ 3.2.2.

713 A BG4 AFE o
"/}. °]3P9] L—’F%—?_— el 3.2.3 °1W Arggt 7]
A e SAAEe A SA o, F
719 28 &3 (firm fixed effect) & <73t} A%
2R EHE AFAFelA AAs% A Hr|k
= AN SHEE I oAl 2 9 ol 2 Qg

AN EYasd 49e 442 A8 2%, o
en a

2l Gulen and Ton(2016)#} Huang et al.(2022)
= A7 7M1 AEs] el A SR o] d7E EUZE GDP 44 ES AN BAWTE &
(E 1) el Mo
A 29 A
Investment 719 F4 (TR =A5Y + 7Pz / AdE SAA
R&D 719 T4 A [/ AP E S
K CPU S 7)1 A EelAg A& A3t g= CPU A4 / 100
K EPU g AgA 2844 Ad® A @d= EPU A% / 100
Size 719 R AW T ZA2ke] 2ol w1
Sales_Growth i EF7HE e 542/ Ade =
Cash JddasE PAE YT E / AdE ARt
Leverage B v & AR F5A / ddE AR
ROA FAto| & AdE gr)eeld] / Ad® ZA
Tobin’s @ ExlS FH= A7 + Ade S74) / Ade 24
GDP GDP 84& A% Ad A9 44 GDP 44E
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. U}Xl Gow M71 EdZ Gol =9

Investment;, = a + 3, K,

+ 62 CPU, -

+ 8, Sz’zeit,1 + B, SalesG,mwm“ + B¢ Cash,,

CPU,_,

* LowGHC;,_, + f34 Kepy,_,

+ B, Leverage,, | + By ROA;,
+ By Tobin's Q,_, + 3,0 GDP,_,

FA 719z Hofsta HAEA Y Huang and
Sun(2023)9] B43 dx50H, Nd 7)o £A7)

2 WEY O Husk $5E A AR g
A9 #4 yolghn AHAY Y LowGHG =
Ngny Lol Fres9 2Pl £ 29
om, F2 A WEE CPU*LowGHGy 1013
B7H H(+)AAZ BB

g0z 7 3% AT A4 AT e A}
Q991 19 e 28 A5 Mg oo 4(
3 o] 24 APt

Investment;, = a + (3, K,

+ Firm FE+ ¢, #(2) i
+ By Kepy, [ * Climate Friendly;,

LA7ks Al 7)Y s B Sste] B +53KEPUH T BuSizes 1+ B 5ales Goun,
AFM = AJEARY B} ghatouz] Zto] W + B¢ Cash;, + 3; Leverage;, | + B3 ROA;, |
Ve A BE oUAALE 2 247l vjE B + By Tobin's @, + B0 GDP, _,

HuMS ggagith( oAy, 2019).7 49 2 + Firm FE+ ¢, #(3)

THEEY FEFES 24V AuE ez A

AFETE SA7tA anE e 77 Aost 7 715 A8 Ak 99 ARE FEstr] et

B oo R VYES 103 S EFIEFol 71584 BE3EAAAT A YA FAAFHE

oA Az BRI 7 7ol 247t A FAE ke BAE A3 Bouri et al.(2022) 2

Hi S Aol &3] Qo 18 Hojsle] A7k~ A Dutta et al.(2023)5 Zuste] Zd3d A7)

W& 71902 EFeF9 AL, 4712 aulE Akl A, a5 7% A AAAFAEEC] FF}

&3] Jod 08 Foste 47ks melE V1o = dZrte]=(FnGuide) Q] AAAYAN AR, 2

2 EFAH LowGHG). olgd 7= 34, Al HAAAA A, FABA A, B 92 ESS

z29 5 24 thilE "*%011 &3 7Y9ES B2 { A4 5 87 Xle"— ggatdtt. FAHCR 7 A

oA 71go ZFog = 1 9 VdES B Y Fo 23E AL ES 715 A A 99

7) AT Hude 2ARpEe 29 8. 3‘4 A AAAE 103} AT EFAIEF w}ﬂ} 5“ FolaL, olE v ARIRREHZRY 2 F),
39 2 TEE %(Eiﬂﬁ?j T8 ), FERE(ESY, AnY, A Do AR Bajel] B 2asks HH%%& ZAYs)
Aot 53] AgREe T 9@7& HH%EH oF T0% (55550 # - ks 21]94 f\l ) AR SA7kA wilE B9 AR
Ao A% ud %EQ} L7k WE EJ_HE Wkela eh(frAdl, 2022).

8) Aetir|dzt mgkAr|gtel] 71 AT UrOﬂ Apol7k Yehte AL 71EEHAA] ezl vt 9l Jo, Kim, and Park(2016)<]
Aol o5 Aetdhr|ge AGATA FAE Ho| slod $u]go] Ygtom El Ghoul et al.(2018)9] Aol olahd Aekav]
de o AEd Hld‘“ﬂ TZ]"— A& AF FHo| 7hed Ao YT
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712EH S=ddol 71y

FRtof mlxl=

7o s Fofata, £ AT
) F Al 2etEo] low 15
% 7o 05 9 8}91"/}(ChmazteFlrlend]y)
C]imatan'end]yjt = 7191% Z3e] 571

Byl F7lotA @okor, o AW WMEE CPU,+

C]JmateFrJend]yjHO] , B7E F(+H)AAE gl

skl

£ 3 7190
Aol ZFHA

V. AEEY

4.1 JlzSAl

ol that 2

4 o7 B 4Eleie FHoR

0.394, H# 1.9795 Yelity. 2 9 +
Xﬂkﬂ*" 719 TR (Size) ] A H1t 26.018, 1
2l EFAA 1.6245 71581910M, 99855 F
(Cash) @ FA4ke1&(ROA)S A% 7+2t B4
0.045 9 EFHA 0.104¢ F+ 0.011 2 %22
Hzk0.1128 Vel o & 253~
(G 3ollM = HA 30,4137 & ]/]
7+ ol AT (pearson correlation) S
T, 71384 B A "ME(K CPU) & 7]
A FAH(Investment) ¢ -0.0452% &(-)¢] &3
3&74] 7],;] = /\—-i 1,}5}1),1;} s A2 GDP A
4 AW (GDP) %t EXIF(Tobin's Q= 719 4
(Investment)<t Z¥Zt 0.0708%} 0.07619] F&&
AE B3lom, ole ZAAE 7t W 7199 F

Ho

(F 2 B AP 29 2 8559 1EEAT A 37H 2 ARG el Al 5949 Frlz Q1
< Hudtth, 539 71 FAK nvestment) 719 oM Fxb St sl e 4 ot of
= Ay Ed Fito] 0.075°]H EFHAE 0.079 =37V (Sales Growth)2 0.1278, 99828 E
2 Uea, R&DY Hi-E 0.01307 EFHA (Cash)& 0.2441, A1 & (ROA) 2 0.1247
= 0.0250|t}. SRS 71944 B34 A5 Fo A 719 FA foldt 7] S (+)9 g
(K CPU)9 A% Hito] 1.238H, xFH2E AL 7HAe Aoz Bs3.

(F 2) 7|2EH2

AT REs 2Ky XEFHA A&7 3% Aoz
Investment 30,319 0.075 0.079 -0.059 0.052 0.422
R&D 30,319 0.013 0.025 0 0.002 0.141

K CPU 30,319 1.238 0.394 0.780 1.105 1.979

K EPU 30,319 1.064 0.198 0.773 1.049 1.502
Size 30,319 26.018 1.624 23.282 25.679 31.417
Sales Growth 30,319 0.124 0.408 -0.686 0.062 2.495
Cash 30,319 0.045 0.104 -0.307 0.046 0.358
Leverage 30,319 1.295 1.845 0.047 0.765 12.404
ROA 30,319 0.011 0.112 -0.547 0.027 0.229
Tobin’s @ 30,319 1.327 0.986 0.405 1.011 6.748
GDP 30,319 0.036 0.008 0.022 0.036 0.059
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(E 3) m|oj&(Pearson) Az 24

Investment R&D K CPU KEPU Size gf{ffvsth Cash Leverage ROA Tobin's @ GDP

Investment 1.000

R&D 0.076°  1.000

K CPU 0.045°  0.098* 1.000

K EPU 0.070°  -0.647*  0.766* 1.000

Size 0.023°  -0.199° 0.004* 0.058* 1.000
Sales Growth  0.128°  0.087* 0.036* 0.056* -0.054* 1.000

Cash 0.244°  -0.046° -0.067* -0.057* 0.086* 0.078* 1.000

Leverage ~ -0.090*  -0.135* -0.030* -0.021* 0.363* -0.012° -0.108°  1.000

ROA 0.125°  -0.083° -0.068* -0.046° 0.165* -0.067* 0.393* -0.197*  1.000

Tobin’s Q 0.076 0.366* 0.192" 0.125* -0.200"

0.113* -0.068" -0.080* -0.156"  1.000
0.028° 0.087"  0.027°  0.079" -0.150"  1.000

GDP 0071 -0.111* -0.660° -0.343" -0.115"
F 17 K5 E 1% WHGIA Pearson A¥AS gl Ao felalAl 03} heA g
(& e 7H 29 7Hd 34 ¥l 247k= 1

HZ 719 2 Al 7142 7% Hlﬂi}@ A
9 7% 254 A 99 7199 74 BA
Skl gk 2ol & t-AF I 4=
Sl A G AHE HolF

o
H =2
7199 &47 2 W& ool wek 23 Panel

rE o2

o

l

e
o,

~ rﬁrjnﬁ,
2
:i

AS) A% BE W59 FU0% Bigel FAHL
2 213 o ekt 59 FA9 3% £
(o3

W
fl
=
i
N

2 71900l Al 7190l wel we Aoz
b, £47ks uE 7)g] A%E 4
NeHoE AUEA vF] Ee AxYTH
A4 A9 atn B s1ge) 7)F A5
9 9] o]0 we}k TR Panel B 73]
£ We F09) Bl BAACR fol3
o2 etk /1% 054 A 99 7199 A5

ER REEREERFEENEECER
Zol o} FAp] 5 e 54 W) A o)

e}

)

S
off X

[ H_I ) 0 %
> o

SRS

2

544

ojm) g},

42 7rd 1 =M 21t

E 5N M 1% AFe] da Selve
WPINE WIOE BT 7154 2880 /1Y
2R Ve %S BRG], (VDS A
& (2)-(5) Qo BN E 719 LPEHE A3
o $AE YA, F8 FEUSRE (1)-(4)
QoA fP A R FAE A et
#4243, (1)-(4) G4 1538 28440
7HE 71990 bl A 57 Rl

Zhang 2024 Huang and Sun, 2023: Ren et

, 2022b). 53] (4)EdM = = EPU AFE
%Xﬂ ATs TS W= 48] 1% FFlA &
og 7199 ezt #EEAY. F €9 K CPU
o AFE -0.01202.2, &= 7|32 B840

1 9%} (standard deviation)®g 718 uj
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(E 4) t AY(ttest) X 22L& =28 2™ (Wilcoxon rank-sum test)
b A7t~ 3HZ 719 27t~ Al E 71 o]

mel A T3zN zuw wEw waA Iaw 3Ed 308 %ER
Investment 19,254 0.064 0.086 11,065 0.030 0.055 0.034***  0.031***
R&D 19,254 0.004 0.015 11,065 0.000 0.010 0.004™*  0.006***
Size 19,254 25.639 25.873 11,065 25.800 26.271  -0.161"** -0.398**
Sales_Growth 19,254 0.060 0.115 11,065 0.065 0.139  -0.004* -0.024***
Cash 19,254 0.050 0.049 11,065 0.039 0.039 0.011"**  0.010***
Leverage 19,254 0.748 1.124 11,065 0.796 1.593  -0.048""* -0.469"*
ROA 19,254 0.030 0.016 11,065 0.023 0.003 0.007***  0.013***
Tobin's @ 19,254 0.995 1.285 11,065 1.037 1.400  -0.043*** -0.114**

Panel B 7[—?— H A3 A 99719 ?]—?— 234 A 99714 Aol

#3E3 3% itz B33 GRS Btk 73k Btz
Investment 28,772 0.050 0.073 1,547 0.087 0.106  -0.037*** -0.033***

R&D 28,772 0.002 0.013 1,547 0.004 0.013  -0.002 0.001
Size 28,712 25.618 25.915 1,547 27.695 27.936  -2.078*** -2.023***

Sales Growth 28,772 0.061 0.123 1,547 0.083 0.143  -0.022*** -0.020*
Cash 28,772 0.045 0.044 1,547 0.063 0.065  -0.018"* -0.021***
Leverage 28,772 0.746 1.278 1,547 1.184 1.618 -0.438***  -0.340***
ROA 28,772 0.027 0.010 1,547 0.036 0.034  -0.010*** -0.024***
Tobin's @ 28,772 1.007 1.330 1,547 1.066 1.275  -0.059***  0.055""

F1 P e A § S E 1%, 5%, 10% WA S5 Hagke] 2ozt 4 B
F2 0 RE ASHASE 1%9 99% ol 94 8H(winsorization) 3FAH

=2
449 1 hE 719 FAY H& olREE,
A3 A A

191 118 571

2 F7HAQ tAle B9 7] 7IHESY FAE
a0y e 5 gtk 3 ]9 Al 4
T 7199 AEE AR olod 4 3l 7%
A 3 FIL freld FEolA i wj &g
A7+ dogtheE Gavriilidis(2021)9] A=
- o] 3t}

14o2 o3-S et

= e
oo gy W
do rE 2 o ¢ 1o

9) (-0.0120) x 0.394 / 0.075 = 0.063

AYSHT MpaA M3z 20254 62
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(E 5 744 10f chet =724 2

(1) (2) (3)

(4) (5)

W
Investment R&D
00091 0.0188™*  0.0033° 00120 __ -0.0018""
K CPU (-5.96) (£14.30) (2.27) (-6.00) (-3.78)
0.0181%** 0.0016"**
K EPU (6.39) (3.18)
o 00141 -0.01417**  -0.0021"**
e (-9.91) (-9.94) (-6.11)
0.0173"** 0.0171%** 0.0014"**
Sales Growth (12.99) (12.90) (5.18)
o 0.0701%** 0.0704"** -0.0034"
(10.27) (10.33) (£2.45)
20.0019"*  -0.0019"*  -0.0002*"
Leverage (-4.81) (-4.81) (-2.47)
0.0730%** 0.0733"** 10,0003
ROA (12.52) (12.58) (£0.18)
Ny 0.0065"** 0.0066"** 0.0020%**
Tobins @ (7.30) (7.43) (5.16)
0.3386"*" 0.2163"*  -0.1563"**
Gbr (4.53) (2.82) (-8.19)
Observations 30.319 30.319 30.319 30.319 30.319
Firm FE NO YES YES YES YES
Adj. R? 0.0020 0.4002 0.4432 0.4440 0.7690

F1 A% ol 23 A9 ae

©oRRE kR *1__ 7]_7]_ 0_4

t EAFE el 719 5ol M 8 2H ¥ (clustering) 3+t

F 1%, 5%, 10% WA AL o] BAA LR frol 3 Vet

F3: ?“iﬁ‘?‘;"r‘*‘c 1%} 99/ ol A YA 3H(winsorization) 3F T}
4 Investment %} R&DE 27t @At ST A Ad e FAREe 2 Ui gholth,

oM AR FoF 7Y FA F2E o] Atk McCarty et al.(1997)°] AEE o] A¢=
oA & A wHsAt ns g odEe] Byt AE ojd WEko g B

(£ )X =F W (instrument variable)  sheAldl whah AlLtem, H 5o A Al oig
g &8sto] 29 F H2SLY)e=E 7M1 A WA A& 1A AWd] #g 7 HA A&
o e A4 AsE APt =7 Mee 5 2 FAEN. g McCarty(2012)9] ofahd a3
H e 7|3 BEEAA AF(K CPU) e AFE Bl 99 1t B 2 AR 5 FX4 E53)
ol Ga&E 7Aook sht TEHE 719 FAbdl & 34 £ glon, ofe B3t Ax A9
= AHAY S 7AA Folof gt o] & 9t EGAA S 71E AR Addr. AYgAT
of W= e U5y FE A% A Ax ddAMe AT A el g A HA A Eel] 2

546
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712EH Saddol 7|GFA] njxls ol thgt dF AT = JYVIPE SHeE

(& 6) 7k 10of ot 2ctA| = 2MEH(2SLS) =41 2ot

(1) (2)

il Lst Stage 2nd Stage
K CPU Investment
. 263887
DW-NOMINATE (80.02)
—= -0.0388***
APy (-8.17)
Size 0.0403%** -0.0090***
(6.94) (-5.39)
Sales Growth 0.0510%** 0.0193***
(12.96) (13.76)
-0.1222*** 0.0639***
Cash (-5.97) (9.44)
Leverage -0.0063*** -0.0024***
& (-3.13) (-5.99)
-0.0389* 0.0687***
ROA (-1.78) (11.69)
. 0.0230*** 0.0081***
Tobin's @ (6.45) (8.51)
-10.6195*** -0.4690**
GbP (-76.35) (-4.60)
Observations 30,319 30,319
Firm FE YES YES
Adj. R? 0.579 0.445

F1 0 AT ok 23 <Y A2 t-BAFE deRiH 719 $E0lA Z ~EF (clustering) ST

T2
T3

kkk Kk *1_ 7_}7_} '?rg]‘}lz‘i‘ 1%' 5%, 10% t‘g%oﬂ}q 7;".,. %}—o] 57;"7\40§ Tr,]z;}o Q—E}‘%D}
E’_E ﬂi‘ﬁ—?t 1% 99% el Al 9A 3k (winsorization) 3t5{TF,

AHgEte] B APGAE o] 5 FE3I9tHGao and 22 9% (+)9] IAYL Fstsa, 29
Zhang, 2024: Gulen andI . 2016).1% BN A 19A A 23E K CPU7y 2440l

GE 69l (DD ()N 742 29 ADAE 719 A (Investment) 9 1% frel 52NN 414
Wl 1A 9} 28 ]*1-4 4 23S BAFEH. oz g8 &(-)9 A} Y= AL Folad)
197 24 23}, DW-NOMINATE A57F 1% = o] (& 5)o|x 9] Azts}l A3 A2 HolFt}
gz @ 1544 BEAY A% BAH 4y 19 24 A2S o9 0E Bozs

=k

AT 2459 MR G IEA0 SA0Y ALS Lastlon, G0t vl g 1E9d dad e
91 HBRAE 0704002, §9192 1904 BA40R 4913 A3 HelFolm, ol vlZat 9ol A543 $aAe] A
2= el 9GS FE AT 9 4 At me, v 18 B4 9TE uw nE 39 oJ9se FE 4% @
29 $PAYOIE 9FL 1A Aolth mep, B eRoE A ¥5E BT UEE 25390

SHHTL ®B4A X33 20254 6Y 547
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(B 7) 7t 10l Thst ZM

(1 (2)
A Before 2015 After 2015
Investment
o
Observations 14,865 15,402

Controls YES YES

Firm FE YES YES

Adj. R? 0.4697 0.5116
F1 A ol 23 ko] He s SAFE el 719 A 221289 (clustering) 5H3
F2 M e 2 RO 1%, 5%, 10% WSIeM A ghol BAH LR folghe vehitt
F3:RE oﬂ—i.t‘?i = 1% 99/ oAl A 8} (winsorization) 3F1 T},
AX oz $7 A vl&d W dalo]l AXL A7k 3HiE 7199 A, 715 A BEGAA0 5
8 BAE] AR AAE 20159 @Y M o) V1Y FAe feaE 1%004 AR
(Paris Agreement)< 7|22 HA T22 519 oot aste A wAsh v A7
Aoz vpiro] £43 gaisitt. H% w492 AWE 7199 A5, AuE 719 S e A
e (& D RuHdn (D)EH (2)Ee 744 T(LowGHG) 9] 528 E3AF7F &(+) 2
20159 o|dd s gete EET 2015@?4 aol% R yehia glo] A7k AuE 715 e FAF e
o FEo w235 23t glon, sdFol o dElet] AjE ZFelM e A Aa 23t
dojd 2015 71322 d= CPUZF =Wl 719 =el=x 2s gelaisith
Ex &(-)9 S 712 o o, (E 5)dA F7H o= A4 S glsh] st
o L AHE Hoier) ol2fd 2w 2Py uEe] EAS APk AA, AA x2S 24
ojF A A7t WE AT, dad B T 72 AME 7193 24k aElE Ve R A4
3 A st whet 7199 B EFo] AwtA ERSt s BAS A& 9) #=x)
S8 FoEE Ao &S AT (1) FellM &7k 2 Z 71949 K CPUS

447K 2 2M o ZHd 45 24
7Hd 28 S el A (2)2 288t Bt

&(interaction) ¥42 Al st

(NGNS AZ 715S 2au5e &
&3 45e B4 A0S voizy, B4 A3 &

548

A= -0.01342, (2)LelH el AujZ 71gel 4]
A%(-0.0095) BTk S(-)e] Wako 2 o 27 ve
wa Slo] (&£ 8)9] 1€ 2 5 23E Ho
a9t o2 Aidte T A 719E v ok
7193 1 919 719 o2 v ST 24 A
335& Huang and Sun(2023)9] A9} dx]ahH

715 A BEd o] ATk A S 71

zyst

AT HM54R H3E 20264 6%



(% 8) 7k 2 & 7Hd 30i| chst 3l7=

0| 7|4FAtol| ojx|l= Ygol| CHEt &

4 o7 B 4Eleie FHoR

4 23t

(1)

(2)

W
Investment
-0.0156%** -0.0127***
KCPU (-6.89) (-6.29)
0.0101%**
K CPU*LowGHG (3.98)
. . 0.0151%*
K CPU*ClimateFriendly (2.47)
Observations 30,319 30,319
Control Variables YES YES
Firm FE YES YES
Adj. R* 0.4445 0.4443
F1 Al ok 23 gk g2 t SAEE HehdY 719 oA 28 ~E ™ (clustering) 3H1
9 "N 95 E 1%, 5%, 10% 1A A% gl %ﬁl@aé frelehE vebdh,
F3:RE 03% e 1% 9 99% FZol A 914 3H(winsorization) 3% H
T4 0 (DG (2)ge 747t 24712~ AujE 7)) AA TS 283 %Eﬂﬂ 3ARA T} 713 AeHA ALY A7) AXNRFE &
4o A5Ag 3HEAel U A9 s s}
Fh 1 BE doll= (GE 5ol AHEE FAMTES 3o )
(F 9) 7 2 % 7k 300 Chet Y HE Ey
LAV W E 7153 2 g
el & k) 34 H %1 3H4
Lk
(1) (2) (3) (4)
Investment
-0.0095*** -0.0134*" 0.0012 -0.0127***
KCPU (-3.09) (-5.18) (0.14) (-6.20)
Observations 11,065 19,254 1,547 28,772
Control Variables YES YES YES YES
Firm FE YES YES YES YES
Adj. R? 0.4465 0.4201 0.5314 0.4347
F1 0 A ol 23 ke g t SAEFE veplH 719] FFolA 22 ~HE (clustering) 3F%1

FQ L e AT §OSE 1%, 5%, 10% A AF Frol SAFCR Foets Rl

3 E% 01%% = 1%9 99/ ol A YA 3H(winsorization) 3Fitt.

F4 . (DE3 (204 % A7k AE R aulE 71 el disl AAS s E AR gigt ARE Bl (3)
713 A3k At g9 2 715 vRskE ALY g9 71l disl AAlg ekel aE S AEN ARE Xt

A& (F 5o AHE BAMSES F3HH o] 9t}

it (DEe

. =
P EE

AYSIAT ®54H ®3E 20254 62 549



Hlel] &7k~ i E 7ol el o o (-) 9] 9%
< 717tz B33k Hoang(2022) 9 Oq—TLS’JrE S
ol gt} &4, & AFoA AlAstL U= 7HE 290
P AT BN Ak 2A7Es AE 719l 97
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