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ESG ¥7} A3+ 2013955 20208 7HA], 7} 95 A=+ 2013d g 2021
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ESG S A+ A B+ B C D

2013 n 0 6 31 84 323 210 0
% 0.00 0.92 4.74 12.84 49.39 32.11 0.00

2014 n 0 2 42 79 333 205 0
% 0.00 0.30 6.35 11.95 50.38 31.01 0.00

2015 n 0 1 30 72 329 232 7
% 0.00 0.15 4.47 10.73 49.03 34.58 1.04

2016 n 0 9 37 97 313 223 12
% 0.00 1.30 5.35 14.04 45.30 32.27 1.74

2017 n 0 5 38 115 289 252 22
% 0.00 0.69 5.27 15.95 40.08 34.95 3.05

2018 n 0 11 40 99 255 276 35
% 0.00 1.54 5.59 13.83 35.61 38.55 4.89

D 2019 n 0 8 50 133 257 267 26
% 0.00 1.08 6.75 17.95 34.68 36.03 3.51

2020 n 0 16 92 134 259 235 22
% 0.00 2.11 12.14 17.68 34.17 31.00 2.90

2) A58 ESG T8 HEE AYWEYA FE pl B+ ol T5& ¥ 7|4, p2& B TS ¥ 714, p3=
C olate] 555 w2 7IgERE 745 AeS & F Aok
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n n ESG  mean ) .
var . sd min max skew kurtosis
(return) (firm) score (%)

pl 218 44.60 0.0306 1.0275 -12.082 8.1 -0.9265  18.1362

S p2| 1967 227 29.17 0.0477 1.0346 -13.4543 7.2327 -1.7956  21.7596
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p3 239  14.61 0.0637 1.0951 -13.5913 6.4532 -1.8243  18.9788
©pl| 219 4029 0.0296 1.0009 -12.1443 82298 -1.0327  20.2002
G p2| 1967 216 27.81 0.0529 1.0263 -13.2015 6.6924 -1.7611  20.9217
p3 250 20.92 0.0652 1.1182 -13.4905 6.6642 -1.6969  17.1604
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714L = =4 YElth ol ESG A3/ vigd 7149 viAF2 a3 3
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ok

[kl

of mlated ¥R & 7|2, pde ()4 =7t I AolE Holal ¢
o}, ESG 7boll A ple -0.9265, p2i -1.7956, p3 -1.7432] 9j=7e Holx 9

o, 22t 34 FoHB)olA= -1.0698, -1.8785, -1.6115, Al3] EoKHS)olA = -
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3.2.2. Value at Risk
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> oft Qb o

Value at Risk(VaR)+=

M o

w2el 9Pl oln od PH F uE
z 2)

] ol JAFH VaR$} thEA
A& HEE FA3fokete IAERC] JAT <O DA & F Uxo] o
Z VaRoll Hl&l 919 o AwsHAl o= A= Aol U

VaRE A242Q1 A3 A 547 B3t AF5F slelA #A 7Hsg Hu)
A& on3ty, delta normal VaRE ofgfel o] FAHE 4= Ut

2

b

olml, p= B FIES Vst .= FAATEE de it HEA

()& d3A47 vlaE 93] EGARCH 3o 3712 GARCH RS o] &3}y

FAka, 1dzte] £4713be A4 F t+199] VaR @& FAs] A Fo&
H

¥} B 3l= rolling window 4] 02 A7 A (back test)S A A3t
VaRe] A% AAL Fo4()3 Au&(failure rate)VS vl ste] o So] A

3 FAFASAE ATt oY, oju duj&o] o8 TherE AP o
=
=

o] ATaA olBo] FThn Bekarn], Aol Jurh Hoiw Ax 9@
o B o3 A9E A7) BEel APel Fi FRAUTL BB
B ATE 71 28 A 95kl VaRe) AHFE1-)E 0%, 5%, 9%

=
AR, XEZYLE APdS 2 ASHAS AASHY ESG Aol mE
L

1) A &2 A d=F g F AFc] AT 3 HES v
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<E 29 <FE P XxEZT Y EGARCH 48 2AJsle] ESG Ao wp&
MEA B4 ANG Asbelth (X DE ESG 5% A5E J1Eow 749 ¥
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= el ool noFAE odviske b fels vebe
™, plollAl 0.2315, p2el A 0.3142, p3olA] 0.3352= ESG A#7} &S vH
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el ol Zrbskm e AL AU T Ak FrhAFA woIHe B
o AN eI 9 @aolAw ESG Al whel AwkA el waFow w)
Aol S/t AL FrEe A3t & 4 ok
<E 2> ESGYutol| mE Hzd EM ZAIHEGARCH)
var pl p2 p3
/L 0.0279 0.0397 i 0.0925 il
ag -0.0131 o -0.0282 o -0.0187 o
ay -0.1067 fa -0.1453 i -0.1648 i
ESG
B 0.9471 fa 0.8913 i 0.8977 il
7y 0.2315 fa 0.3142 i 0.3352 i
LLH -2416.89 -2380.63 -2503.21

) 7%, %%, = 717} 0.01, 0.05, 0.1 A oloF
2) LLH= log likelihood #tg ©)=] 3t

HA dE5ded g gEEE Uel= pAlTE AHEH, plolA 0.9471, p2el
A 0.8913, p3ollA 0.8977= Z4zF UElS T p2ot p3e] xfol= AA] FAIR, ple
HA HEAel U &SIt A3 =4 Yehd A 3 & F Uk o=
ESG A7t 93 7IQYFE dAMEAH EET For JuFoz W
A 2ol A E o Yehdths AL ou|dt digi= @b, ESG A3t $

g 7IddE tdE2A O¥A &2 79 HEAS AEE T4 st o

P

T - L

NZeA wkgshr] o] WEAde] AstE 4 AveE AL YRt &, ESG
g2de 77 Asde] vt Ad e S7HA71a, HEAdY w2des EQFEEHA
& F Ate As Yr|Eth
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EH

<#E 3 ESG MFHztol| mE HEd &4 Z2HEGARCH)
var pl p2 p3

w 0.0383 o 0.0608 o 0.0827 i
Q -0.0126 * -0.0206 o -0.0323 i
. a, -0.1070 f -0.1306 K -0.1685 i
B 0.9431 o 0.8952 o 0.8983 i
v 0.2328 fa 0.3415 i 0.3062 il

LLH -2432.2 -2446.05 -2400.23
u 0.0305 * 0.0586 ol 0.0747 i
Qg -0.0172 o -0.0181 o -0.0205 x
s a, -0.1126 FHE -0.1219 i -0.1707 i
6 0.9463 FHH 0.8969 K 0.8957 FHx
v 0.2278 i 0.3114 i 0.3508 il

LLH -2363.08 -2471.97 -2458.32
m 0.0262 wH 0.0439 K 0.086 i
Qg -0.0192 e -0.0268 K -0.0142 *
G a, -0.1144 o -0.138 i -0.1606 il
6 0.9423 FHH 0.9031 K 0.8951 i
o 0.2489 FHH 0.3015 K 0.3238 i

LLH -2331.5 -2358.6 -2549.52

D #, #* = 717 0.0, 0.05, 0.1 724 7o
2) LLHE= log likelihood %< w3t

(E e ESG ARAThel whE EGARCH B4 ZAng AAF Holtt B,
A8|S), AMTEG) 3] BE AFH BH G4 <& Do BAARS FAS
e wefFa vk kAR, BAATe] WE B4 AsolAE p30.3062)HTH
p203415)4 WihF el B =l Uehd A& B 5 glom, AujTE gt
e 24 Avelis Mt BT tha FE AL B & 5 Uk 8
Au Ao Anzh $5@ AdEDF T8A e 7@, pel B4 2

31}‘:‘ ﬂ@_f& 2t HoAF3 Qo olF &3 dd & & = A2 ESG H7}
Hr o )

2
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Olol
0>
EH

<& 4 ESG dzjof| ZE oix=Y HESd 24 Z2HEGARCH)
year var pl p2 p3
" 0.0258 0.0204 0.0845 x
a -0.0429 -0.2507 o -0.2674 i
2013 a, -0.0885 o -0.1959 il -0.2914 i
B 0.9432 i 0.7628 i 0.7301 i
v 0.1321 * 0.4378 bl 0.2982 i
I 0.0276 0.1082 il 0.1434 FrE
a -0.2065 o -0.7372 i -0.2966 o
2014 oy -0.2392 el -0.3653 e -0.2537 rx
B 0.8230 FHH 0.4334 o 0.7551 orx
v 0.1985 0.2991 o 0.1875
I 0.0811 * 0.2155 il 0.2403 i
o -0.0219 i -0.0587 * -0.0194
2015 a, -0.1122 il -0.1844 o -0.1682 o
B 0.9412 el 0.8690 o 0.8988 i
v 0.0900 * 0.2369 il 0.2785 il
I 0.0096 0.0335 il 0.0652 o
ag -0.0291 wH -0.0435 il -0.0705 il
2016 a, -0.1742 FHH -0.3241 K -0.3987 il
B 0.9463 FHH 0.9391 K 0.8976 i
v 0.0351 -0.2800 il -0.0343 i
I 0.0527 0.0175 0.0127
ay -0.3366 i -0.2933 i -0.2892 H
2017 a, -0.2038 el -0.1949 e -0.1858 o
B 0.6925 i 0.7623 i 0.7031 rE
v 0.1678 0.0513 0.1161
u -0.0028 0.0305 0.0712
o -0.0103 0.0115 0.0771
2018 a, -0.2606 i -0.2741 il -0.3098 i
B 0.7625 faa 0.6965 il 0.6905 i
v 0.1162 0.2164 o 0.2971 i
" 0.0428 0.0934 * 0.0932
a -0.1536 o -0.1005 il -0.0338 *
2019 a, -0.2934 el -0.2773 i -0.1953 i
B 0.7609 el 0.8297 e 0.8674 orx
v -0.0167 -0.0506 -0.0026
I 0.1079 0.2424 il 0.1857 o
ag 0.1420 o 0.1160 i 0.0957 o
2020 a, -0.2534 i -0.3065 il -0.2528 i
B 0.8283 faa 0.805 i 0.8578 i
0.3779 il 0.5531 ol 0.4753 il

o
FFF R R = 7FZF 0.01, 0.05

, 0.1 ol A o3
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42. ESGH1tof ME L[S H3at 24N
A XA kAo E WHEAHY Bt FolstA e 1t
< 183 f1FdAS5 BAHE vlastr] #1sk GARCH =33 EGARCH 23<& 5
3 MEsAS A5l 2013 @K E 20217+A delta normal VaR <lZ& A A5
=3
(E 5= ESG At me gelze] AEAY AR A Aok A
ZAdtd o2 GARCH 23 & AMEste WEA8S 4% ARG v AdS 183t
°] EGARCH ®802 #33 9gds 4abl $5sl vebd 2g e @
& Sl B8], =E TEE A EGARCH 28¢ ol8s 343 WsAo
o] plolA 0.8819, p2ellA]l 0.9181, p3ol A 0.9474% GARCH w8 oz =43t
WEART O Wl UehtgolE Brela AnM&ERS Ao felsEs
TR Aoz YElgthD
<E 5 ESG 3o mE o= o3t M
pl p2 p3
model
GARCH EGARCH GARCH EGARCH GARCH EGARCH
FR 10.90%  1121%  11.06%  10.23%  1152%  10.59%
o N 211 217 214 198 223 205
FR 6.77%  661%  7.60%  7.18%  7.49%  7.18%
o N 131 128 147 139 145 139
FR 3.00%  295%  351%  3.26%  3.72%  3.36%
o N 58 57 68 63 72 65
T 1935
mean(o) 0.9307 08819 09368 09181 09885  0.9474
DTRS & =33

=
2) ot VaR ZEF&EE 2
3) mean(o)+= E¥E FHE HEAS HFES on|g

1) <& 5>9] golA Varel AlFo] =
=3 %‘Eﬂ 99% VaR oS0 A& tie] 4lug

IH
o
mﬁ
i
Ju
i
£
o
i)

9] Atol7t Frlsle As U & 5

&2 38 o]Fe] Aol7} HASIALE ol %

NAEY F7AL meEx EA(fat-tail) ol 93 Zom ST &4 7hsido] O %7] W&otk ol

ﬁ—?— VaR ™4l Expected Shortfall ¢ F714<l XEE Fall PSS FsNoF kAT, B AFodA=
Aitol| mE A ESAH e polE HlstLA 3FH 7] W :
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ol34, MY, 28l

o
Olor

S A
S

FH

<GE 59 95%, 99% VaR dlSA 35 4w Ew, EGARCH 2302 HEsdS F
A%t A% ple A& A7 6.61%, 2.95%°]1L, p29 /‘JH%% 18%, 3.26%,
A

p3e] A& 7.18%, 3.36%= ESG A#r} mEIdFE Fo5F Augo 2
ol7F AA = As & T Atk o= HlXH”?“ H@Ol = 719esE A
= A3 dSstr] o Aol FaFAHL )}E}—t— AL omdd <%
D3 <E 20 &S 1Hs] A2y, vAFE Aol =29 VYL F
AEF HEge HitAgol Srtstar, M2 AF T4 B s Wkt
7] Wl diHes fddSe] FAFsta Aol HaFAHE JHedol At
A E o o wEA I AFA Aol gEe] BiATH gaaE i
=% w=sof s, ESC RE B3 FAXE ESG A9t WEE 719
of AF A% SAHA e vWAFH gzt AT 7 Ass sk
Ade Eo Hezlos S0 & vt ok
5.4 E

B ATE H A9 AFolA FHS w1 s ESG 4AE AdHY 59
oM AWrTt. THASHEE Hol A2 7|de] Fx & 5 e AEe
7AYol A3E tES= ESGE L HIHEF oA 71?;194 v A A s S a8t
A BRI A AE7bsd G SHlA 71Ygel A g AF2, niAF
2 LFe] #ert sestal B vk HATA —‘H‘é% AR 5=
d ol olg&ol Aoy, ESG H7HE Tl ol nAFA AP AFsrt
Tbedte BolFa 7] Wi, &% Adde] okl o] ESG Hrbe w-¢
83 FRE &8E rhsAe] Ak

B dTe 201397H 202087kA U 3871l ESG B ARE vEoE
ESG A3l mE HEdel 543 o8 13 AFddS 434E &40 F
8 F4d%= o= 20 AR, ESGA el e £EZZ|E EGARCH +4 2
3 ESG A7t v E3 714LFE WsAY vt gl AstEn, #A =07
sl g &7 dol M2 FAd § R wkgske A2 UE
wot & WA Z, delta-normal methodE ©]83te] VaRE At 1 AHE A
w3 A3 AvkHo g WEgdol vt 12l EGARCH 2ol Hlaz 7
gatAl AFS dEa Jde AR UEuth Al HARE, vATH o] =
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a7k EAY F Yee
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Abstract

In this study, volatility characteristics by ESG performance of KOSPI listed companies were
analyzed. And the risk forecasting performance by ESG performance was analyzed. The
main results are as follows. First, Companies with poor ESG performance have been shown
to have increased volatility asymmetry and are more responsive to new shocks. Second,
the EGARCH model considering the asymmetry of volatility achieved relatively good risk
prediction performance. Third, Companies with high non-financial risk have difficulty
forecasting risk accurately, and risk is relatively underestimated.

The following conclusions were drawn through this study. Non-financial risk increases the
asymmetry of stock price volatility and destabilizes stock price movements. Conversely, if
the non-financial risk is low, the stock price shows a stable movement. Therefore,
Companies should consider improving non-financial performance for sustainable
management. Companies exposed to non-financial risks are more likely to have relatively
inaccurate risk forecasts and underestimate risks. Therefore, Companies should strive to
minimize non-financial risks as well as financial performance. It also suggests that
investors should estimate risk more conservatively, taking into account that there may be
non-financial risks that are not accurately measured.
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