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+ L) AL N 3 5 B4 . 12 Sh3 =<

% 1 COVID-19 %4t ESG 2 @ 2. B8 — T 358 § 3 i AR(0,10) (P F4L)

e Market adjusted return model OLS model GARCH model
P ARBLP CEaa? AZ CRERP ARBDP CEa2f AZ CREAP ARB2P CE®uA7 A2 CREAP
(M AR T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value
0  0.263 1.043  0.094  0.383 0.171 0.972  -1.486™" -16.784 -3.226"" -26.927 -2.426"" -31.729 -1.457""" -13.376 -3.203""" -21.511 -2.396"" -25.330
1 -0.091 -0.736 -0.433"" -2.676 -0.277"" -2.647 0.074  0.838 -0.055 -0.460 0.004  0.056 0.076  0.831 0.085  0.664  0.081 1.001
2 -0.320" -1.820 -1.090"" -5.479 -0.739™" -5.453 -0.706™" -7.975 -1.754"" -14.639 -1.272"" -16.638 -0.687""" -7.366 -1.729""" -13.315 -1.248"" -15.200
3 -0470™" -3.790 -0.332" -2.130 -0.395™" -3.876 0.028  0.317 0.692"" 5773 0.387™" 5057  0.075 0.789  0.724"" 5494 0.424™ 5093
4 -0.191" -1.868 -0.055 -0461 -0.117 -1.466 -0.155" -1.748  0.041 0342 -0.049 -0.641 -0.067 -0.720 0.070  0.534  0.007  0.078
5 -0219" -1.869 -0.398"" -2.840 -0.317"" -3.399 0.198"™ 2241 0386 3218 0.300™° 3917 0218 2290 0.548"" 4.126 0396 4.714
6  0.112 1.011  -0.080 -0.653  0.008  0.090 -0.238"" -2.687 -0.699"" -5.831 -0.487"" -6.366 -0.267""" -2.795 -0.652""" -4.891 -0.474"" -5.630
7 -0.155 -1.496 -0.075 -0.544 -0.111 -1.259 -0.267"" -3.021 -0.253" -2.110 -0.260"" -3.394 -0.191"" -2.008 -0.261" -1.959 -0.228"" -2.720
8 0027 0276 -0.097 -0.852 -0.040 -0.529 0.253" 2.862 0.381""" 3.180 0.322"" 4216 0.241™ 2518 0.408"" 3.046 0331"" 3913
9 -0.196" -2.327 -0.093 -0.713 -0.140° -1.733  0.073 0.827 0.439™" 3.665 0.271"" 3.543  0.080  0.831 0556 4.130 0.336™" 3.955
10 0.051 0.531  -0.001 -0.005  0.023  0.285  0.083 0.934  0.132 1.098  0.109 1.427  0.107 1.109  0.197 1465  0.155"  1.829

wkok — — . ® —
57 P<1% ; "4 7 P<5% ;"% 7 P<10%
+ AL A N - T 12 ST =
% 2 COVID-19 %% ESG 2 2 2. 8 — %3+ T 358 § 42 ¥ CAR(0,10) (p F4L)

Te Market adjusted return model OLS model GARCH model
P Afs2P CRmad AZ CE¥B27 ARBRP CRu2d A2 CEB2P ARBRXP CEsad A2 CEB27
M "CAR T-value CAR T-value CAR T-value CAR T-value CAR T-value CAR T-value CAR T-value CAR T-value CAR T-value
0 0.263 1.043  0.094  0.383 0.171 0.972  -1.486™" -16.784 -3.226"" -26.927 -2.426"" -31.729 -1.457""" -13.376 -3.203""" -21.511 -2.396"" -25.330
1 -0.091 0592 -0340 -1.161 -0.107 -0.514 -1.412"" -11.276 -3.281""" -19.365 -2.422""" -22.396 -1.381"" -9.861 -3.118""" -16.138 -2.316™" -18.912
2 -0.320 -0.357 -1.429"" -3.411 -0.845™" -2.846 -2.118™" -13.811 -5.035"" -24.263 -3.694"" -27.892 -2.068"" -12.301 -4.847""" -20.840 -3.564"" -24.194
3 -0470° -1.691 -1.761"" -4.591 -1.240"" -4.630 -2.090"" -11.802 -4.344"" -18.126 -3.308"" -21.627 -1.993"" -10.389 -4.123™" -15.494 -3.140""" -18.642
4 -0.191" -2.279 -1.816™" -4.517 -1357"" -4.976 -2.245"" -11.338 -4.303"" -16.060 -3.357""" -19.630 -2.061"" -9.639 -4.054""" -13.652 -3.133""" -16.681
5 -0.219"" -3.283 -2.214™" -5808 -1.674"" -6.619 -2.046"" -9.435 -3.917"" -13.347 -3.057"" -16.321 -1.843"" -7.864 -3.505"" -10.764 -2.737""" -13.290
6 0.112" 2437 -2294™" -5658 -1.666"" -5.938 -2.284™" -9.751 -4.616™" -14.560 -3.544"" -17.516 -2.109"" -8.355 -4.157""" -11.836 -3.211"" -14.459
7 -0.1557" -2.668 -2.368"" -5.224 -1.777"" -5.768 -2.552"" -10.189 -4.869" -14.366 -3.804"" -17.585 -2.300"" -8.513 -4.4177" -11.748 -3.440"" -14.468
8 0.027"" -2.747 -2.465™" -5453 -1.818™" -6.016 -2.298"" -8.652 -4.487""" -12.484 -3.481"" -15.174 -2.059"" -7.182 -4.009"" -10.044 -3.109"" -12.318
9 -0.196"" -3.471 -2.558"" -5343 -1.958"" -6.350 -2.225"" -7.947 -4.048"" -10.685 -3.210™" -13.275 -1.979"" -6.535 -3.453"" -8.187 -2.773"™" -10.399
10 0.051™" -3233 -2.559"" -5.098 -1.935"" -6.017 -2.142"" -7.295 -3.917™" -9.856 -3.101"" -12.227 -1.873"" -5.890 -3.256"" -7.350 -2.617""" -9.347

wkk — — . ® —
# P<1% ; 7 P<5% ; "% 7 P<10%

’657‘3;}“ 11—5'3;1?;%;@;:%/”\%%
COVID-19 # H2 ®:5> &¥ #p 4 p

(T=0)2 % » WA CEB2PNEEp oA
2 (T=2)A 2 Mchg ™ 2484 » AR 5 f » it
SHAR iR wdRp e A B p g X

(T=0)#7F = 7 ¢ #  COVID-19 £ g
Foorxed ﬁ+ﬁwﬁ$’ﬁdom
model 2_ AEE‘ 72 CE B2 AR A

n) % iE-1.480 % —3.255 » e g B (T=1)AR &
W B 5 0.077 % -0.085 o @ = Aok
TCEB>PpERPF %(TZO)i o 3R

wﬁwgm@*%Ai& 7oA %K

72 CE% COVID 19 Z 8
i—r,a*ﬂ“b’:—rg«;@%,mv CEmn
PRIGRREFN A E52F  BA
COVID-19 # i ngﬁl“fa;}-;?/\}fcg;
BN PR 0 fRAHE L ER

Yol > EMA LA m ARRDSDA

CEm2P

o

4 o

B 4 Fuk ini

+
T~

’ “,ﬁ? Market adjusted return
model ’4 »

0G0 (1=04 0 35 A
QEVﬁCAR%“ e
ﬁﬁ#f”ﬁz.&ﬂ]]
COVID 19 B F27 >

TR AR > B A A
G CEBDP B
s [ﬂLL N A

ﬁ

- IF%’*’E
’fg_"‘]i” - Ik
R AR R P
OLS model 3 |
Bi AZs®(Cx
-1971"*."-4600’,LT8)93c z
%ﬁmpé@ﬂw’ﬂbié
%-1.715 824219 > iz» F &3 COVID-19
BT b B 4R o

L/&,\_‘]Q,

wmamm

LTS *ﬁ1 ‘U\ﬁ

%Ew#

i

)
2,

;!7'



46 | Journal of Business Administration

% 3 COVID-19 #43* ESG = # 2_ 3

— T 308 § 3 AR(-3,10) (P FH)

Market adj d return model

OLS model

GARCH model

Afm2P CEu27 A2 CE527 ARBQF

CEm2p AZ CEE2QP Afm2P

CE¥u2d Az CE¥52P

AR  T-value AR  T-value AR  T-value AR  T-value

T-value AR  T-value AR  T-value AR  T-value AR  T-value

0.369™" 5675 0.326™" 2.987 0.346™" 5215 0313 3.524 0.255"

2.127 0.282"" 3.680 0.294" 0.001  0.238"  1.825 0.248™" 3.046

0.062 0.886  -0.193™ -2.179 -0.076  -1.320 _ 0.105 1.184

-0.382  0.024 0.309 0.103 0.252  -0.004  -0.027  0.016 0.197

0.077 0812 -0.018 -0.162  0.025 0.334 0.135 1.523

0.875 0.119 1.553  0.163"  0.074  0.112 0.851 0.124 1.494

0.263 1.043 0.045 0.187 0.145 0.830  -1.480™" -16.675 -3.255"""

-27.141 -2.438""" -31.852 -1.677""" 0.000 -3.220"" -20.745 -2.529""" -27.059

-0.091  -0.736  -0.463"" -2.896 -0.293"" -2.824  0.077 0.867

-0.710  -0.011  -0.138  0.155"  0.094  0.095 0.717 0.031 0.375

-0.320"  -1.820 -1.127"" -5.752  -0.759™" -5.650 -0.702"" -7.916 -1.786™"

-14.893 -1.287""" -16.819 -0.724™"  0.000 -1.789"" -13.309 -1.254"" -14.890

-0.470™" -3.790  -0.358™ 2320 -0.409"" -4.046  0.030  0.340 0.662"""

5518 0.371™  4.848 0.080 0.399  0.702"™" 5.175 0.400™"  4.723

-0.191"  -1.868  -0.085  -0.735 -0.133" -1.706 -0.152" -1.711

0.097  -0.064 -0.831 -0.143  0.127 0.093 0.691 -0.050  -0.597

-0.219"  -1.869 -0.361""" -2.663 -0.297""" -3.254 0.201""  2.262  0.420"""

3.500  0.319""  4.167 0.255™"  0.007  0.564™" 4.147 0.388"" 4.572

0.112 1.011  -0.051 -0.427  0.023 0.285 -0.234™" -2.639 -0.664""

-5.534  -0.466""" -6.088 -0.272""" 0.004 -0.594"" -4.367 -0.442"" -5.202

-0.155 1496 -0.043  -0.321  -0.094 -1.084 -0.264"" -2.977

-1.815 -0.239™" -3.124 -0.280"" 0.003  -0.143  -1.052 -0.217"" -2.564

0.027 0276 -0.095 -0.837 -0.040 -0.517 0.256™" 2.886 0.382"""

3,182 0.324™" 4231 0.273™" 0.004 0421 3.092 0347“' 4.079

olw|fa|u|s v~

-0.196" 2327 -0.121  -0.943  -0.155" -1.952  0.076 0.854  0.409™"

3414 0.256™"  3.343 0.108 0.261  0.507"" 3710 0.281""" 3.294

s

0.051 0.531  -0.030 -0.252  0.007 0.085 0.086 0.966

0.857 0.095 1.240 0.086 0.370  0.160 1.169 0.122 1.432

A P<1% ;T4 T P<5% ; "% 7 P<10%

+
®

=

% 4 COVID-19 %4> ESG 2 7 2§ 48— % 3+ T 358 § 4% CAR(:3,10) (P F#)
Market adjusted return model OLS model GARCH model
ARBXP C&B29P A2 CRBR2F ARBAF CR®B2P A2 CERAF ARBQP CRBAF A2 CRBRAF

CAR  T-value CAR T-value CAR T-value CAR T-value

CAR  T-value CAR T-value CAR T-value CAR T-value CAR T-value

'
[

0.369™" 5675 0.326"" 2.987 0.346™" 5215 0.313"" 3.524  0.255°

2.127  0.282"" 3.680 0.294" 3361  0.238" 1.825 0.248"" 3.046

'
[N]

0431™ 4605  0.134  0.931 0.269™" 3.027 0.418"™ 3.329

1.234 0305 2.821 0.397™"  3.159 0.235 1.264  0.265"  2.279

0.508"™  3.536 0.115  0.628 0.294™ 2462 0.553™ 3.598

1.513 0424 3200 0.560™" 3.602  0.347 1.521  0.388"" 2.719

=

0771 2480  0.160  0.512 0439 1.981 -0.927"" -5.222 -2.941"

-12.261 -2.013" -13.155 -1.117"" -5.945 -2.874"™ -10.437 -2.141""" -12.552

0.680° 1.886  -0.303 -0.872  0.146  0.582 -0.850"" -4.283 -3.026™"

-11.284 -2.024™ -11.828 -0.962"" -4.610 -2.778" -9.140 -2.109"" -11.151

0.360  0.748 -1.430"" -3.107  -0.613° -1.831 -1.552"" -7.141 -4.812""

-16.380 -3.311"" -17.663 -1.685""" -7.369 -4.567"" -13.747 -3.363"" -16.246

-0.110  -0.254 -1.787"™" -4300 -1.022"" -3.382 -1.522"" -6.483 -4.150"""

-13.080 -2.940""" -14.521 -1.605""" -6.500 -3.865"" -10.798 -2.963""" -13.272

-0.301  -0.722 -1.872"" -4.455 -1.155™" -3.866 -1.674"" -6.669 -4.139""

-12.201 -3.004""" -13.877 -1.749™" -6.613 -3.772"" -9.860 -3.013"" -12.624

-0.520  -1.389 -2.233"" -5.492 -1.451"" -5.156 -1.473" -5.534 -3.7197

-10.336 -2.685™ -11.694 -1.494™" -5313 -3.208" -7.896 -2.625""" -10.358

-0.408  -0.935 -2.284"" -5.255 -1.428"" -4.588 -1.707"° -6.084 -4.383""

-11.556 -3.151" -13.019 -1.766™" -5.953 -3.802""" -8.885 -3.067""" -11.485

-0.563  -1.235 -2.327°"" -4.862 -1.522"" -4.544 -1.971" -6.699 -4.600"

-11.565 -3.390" -13.356 -2.046™" -6.562 -3.945"" -8.780 -3.284™"" -11.715

-0.536 -1.222 -2.422"™" -5.069 -I. 561*" 4731 -1.715™"  -5.581 -4.219™"

-10.155 -3.066"" -11.566 -1.773"" -5.437 -3.524™" -7.505 -2.938"™" -10.026

V=) 1) BN FoN [V2) NG (V9] S P

-0.732"  -1.757 2543 5117 -1.717""" -5.167 -1.640"™" -5.125 -3.809™""

-8.809 -2.810™" -10.185 -1.665""" -4.895 -3.017""" -6.163 -2.657"" -8.702

S

-0.682  -1.604 -2.574™" -5.027 -1.710"™" -5.012 -1.554"" -4.680 -3.707"""

-8.260 -2.715"" -9.483 -1.579™" -4.467 -2.857™" -5.620 -2.535"" -7.995

TR P<1% ;& P<5% ; “4 7 P<10%
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5 COVID-19 43t ESG = 7 2 B2 58 — T 158 ¥ ¢ Y AR(-1,15) (i F4)
Te Market adjusted return model OLS model GARCH model
p ARB2P C¥yad AZ C¥B27 ARB2P CRuad Az C¥527 ARBRXP C¥yad Az C¥E27
(M AR T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value AR  T-value
-1 0.077 0.812 0.012 0.099 0.041 0.538 0.063 0.298 0.170 0.579 0.121 0.649 0.043 0.214 0.267 0.838 0.267 0.838
0 0.176 0.606  -0.336  -1.147  -0.102  -0.493 -0.680""" -3.198 -1.529™" -5205 -1.137"" -6.109 -0.896"" -4.218 -1.480"" -4.430 -1.480"" -4.430
1 -L11™ 5248 -1.977"" -7.445 -1.582"" -9.065 -1.004™" -4.722 -1.730"™" -5.888 -1.394"" -7.493 -0.839"" -4.033 -1.632"" -4.916 -1.632""" -4.916
2 0128 -0.586  0.131 0389 0.013 0.064 0.100 0472 0.745" 2534 0.447" 2402  0.143  0.680 0.927"" 2.748 0.927"" 2.748
3 1.534™ 6720 09377 3.507  1.209"  6.751 1342 6310  0.845"" 2.876 1.074"" 5772 1452 6.857 1.027"" 3.013  1.0277" 3.013
4 0.844™ 3299  1.044™ 4782 0.953"" 5727 0.303 1.426 0.346 1.177 0326 1.752 0.182 0.843 0.300 0.865 0.300 0.865
5 0.846™  3.268 0.395 1.242  0.600""  2.865 0.873™  4.106  0.607" 2.067 0.730"™" 3.922  0.894™" 4.174 0.651"" 1.879  0.651" 1.879
6 2,636 -6.302 -3.508™" -7.125 -3.111"" 9452 -4.436™" -20.864 -6.400"" -21.786 -5.493"" -29.515 -4.348"" -17.873 -6.215"" -16.210 -6.215"" -16.210
7 -0.724"  -1.679 -3.408™" -5.750 -2.185"" -5.727 -2.125"" 9.997 -5.580""" -18.995 -3.985""" -21.411 -2.102"" -8.947 -5.512"" -14.731 -5.512"" -14.731
8 11857 3.694 0341 0739  0.726™ 2495 1.838"" 8.644 1.513"" 5151 1.6637" 8.936  2.026"™" 9.123  1.642™° 4.569 1.642""  4.569
9 1453 6237 0962 3315 1.186™" 6.226 1371 6446  1.043"™" 3550 1.194"" 6.417 14617 6.695 1.164™" 3273 1.164™" 3.273
10 1.218™ 4597 1112 2461 1.160™ 4238 1947 9.159 2.380™ 8101 2.180™ 11714 1.968™" 8.780 2.412"™" 6.634 2412 6.634
11 -0.692" 2218  -0.465 -1.296 -0.568" -2.354  -0.100 -0.472 0.756™ 2.573  0.360" 1.937 0.083 0.374  0.810" 2231 0.810" 2.231
12 1.586™ 5519 2.169™ 5722 1.903™" 7.785 1221 5744 1.667™"  5.673  1.461™"  7.849 1208 5449 2.039"" 5.636  2.039"™"  5.636
13 -0.178  -0.632 -1.442"" -3.980 -0.866"" -3.659 0.590"" 2.774  0.015  0.051 _ 0.280  1.506 0.668"° 2934  -0.039  -0.106 -0.039  -0.106
14 1427 4.696  2.027"" 5906 1.754™" 7.537 1.293"" 6.082 2.024™™ 6.889 1.686" 9.061 1.057"" 4.762 2.054 5.656 2.054"" 5.656
15 -0.286  -0.905 0269  0.692  0.016  0.064 -0.449™ -2.113 0.167  0.567 -0.118 -0.633 -0.295 -1.325 0.022  0.060  0.022  0.060
TR P<1% ;T4 T P<5% ; "4 7 P<10%
13 Y 2 » 2 a1 > = |+ 3|
% 6 COVID-19 %4> ESG 2 2 2. %8 — %3+ T 358 ¥ #F¥ CAR(-1,15) (FF#)
i Market adjusted return model OLS model GARCH model
B AREBDP CRE2P A2 CEB27 ARBXP CREBXF A2 CRB27 ARBDP CREXP A2 CRB27
(T) CAR T-vzﬂe CAR T-vzﬂe CAR T-vLue CAR T-vzﬂe CAR T-vw CAR T-vLue CAR T-szue CAR T-szue CAR T-val&
-1 0.077 0.812 0.012 0.099 0.041 0.538 0.063 0.298 0.170 0.579 0.121 0.649 0.043 0.214 0.267 0.838 0.267 0.838
0 0.253 0.747 -0.324 -0.967 -0.061 -0.256 -0.617" -2.050 -1.359" -3.271 -1.016™ -3.861 -0.853™ -2.902 -1.2147 -2.625 -1.214™ -2.625
1 -0.858" -2.054 -2.301" -5.434 -1.644™" -5.475 -1.620™ -4.400 -3.089"" -6.070 24117 -7.478 -1.692™ -4.703 -2.846™" -5.002 -2.846™ -5.002
2 -0.986" -2.419 -2.170"™ -3.904 -1.630™" -4.586 -1.520™ -3.575 -2.344™ -3.990 -1.964™ -5.275 -1.549™ -3.707 -1.919™ -2.896 -1.919"™ -2.896
3 0.548 1.104 -1.233" -1.995 -0.422 -1.036 -0.179 -0.375 -1.499" -2.283 -0.889™ -2.137 -0.097 -0.207 -0.892 -1.197 -0.892 -1.197
4 1.392" 2.224 -0.189 -0.278 0.531 1.135 0.125 0.239 -1.154 -1.603 -0.563 -1.236 0.085 0.164 -0.592 -0.718 -0.592 -0.718
5 2.238" 3.124 0.206 0.265 1.132" 2.117 0.998" 1.774 -0.546 -0.703 0.167 0.338 0.978" 1.747 0.060 0.067 0.060 0.067
6 0398 0477 -3.303" 3449 -1.979" -3.058 -3438" 5718 6947 8360 -5.326" -10.119 -3369"  -5516 -6.156"  -6325 -6.156"  -6.325
7 1122 1067 6711 5639 _-4l6d~ 5119 5564 8723 12527 14214 9311 16677 5471 8159 -11.668  _-10.981 -11.668 -10.981
8 0.064 0.065  -6370"  -5.644  -3.439" 4464 3726 5542 11013 -11.856 -7.648 -12.995 3445 4915 -10.025" 8992 -10.025"  -8.992
9 1516 1489 -5.408" 4777 2253 2873 -2.355 3340 9971 -10233 -6454  -10456 -1.984 2702 8861 _ -7.571 _-8.861"  -7.571
10 2734 2903 4297 4030 -1.093" 1485  -0408  -0.554 7.9 7459 4274 6.629  -0016 _ -0.021 6450 5261 -6.450"  -5.261
11 2.043" 2148 4762 4868  -1.661" 2372 0509  -0.663 -6.835 6453 3913~ 5832  0.067 0.084 5640 4400 -5.640"  -4.400
12 3628 3208 2593 2344 0242 0302 0713 0.896  -5.168" 4702 2453 3522 1.275 1533 -3.601" 2706 -3.601  -2.706
13 3450 32820 4035~ 3702 0624 _ 0.803 1.302 1582 -5.054" 4530 2172 3014 1.943" 2256  -3.640  2.638  -3.640"  -2.638
14 4877 4168  2.008 1777 1129 1367 2595  3.052 31307 2664 -0486  -0.653  3.000" 3374 1586  -1.112 _ -1.586  -1.112
15 4592 3717 -1739  -1.517 1.146 1348 2.146" 2448  -2963° 2447  -0.604  -0.787 2705 2950  -1.564  -1.062  -1.564  -1.062
Aok ok 0 . ®E 0 0
%57 P<1%; "4 7% P<5%; "% 7% P<10%
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~TE REe T

HiEToA R TT L& Hr R A
EH2P2 CEBPBYHFPAR
wEREIIFwE T P FHE PR 0 A
FrxE 1l =(0,100%2 14 = (-3,10)2. AR
%2 CAR-> 2 AR¥ > w Market adjusted
return model & 4 > A F % 2 @ 5 (-0.108 ~
-0.049) & ®] % 3 C F & o 2 (-0.233 ~ -
0.184) ; OLS model iE»’«rr v A Eﬁzk S5 (-
0.195 ~ -0.111)4 ®] % 3+ C & & = 7(-0.356
-0.265) ; GARCH model & 4> A &% 2 P
5(-0.170 ~ -0.113) A ] % 3% C & 82 (-
0.296 ~ -0.204) » e 12 F 2 %2R
FHRP2Z LB OAEHEFLES - £CAR%
% > % » Market adjusted return model ¥ +
A a2 5(-0.108 ~ -0.052) 4 &) < 3t C
&2 2(-1.792 ~ -1.360) ; OLS model =
o A B @ 5 (-2.082 ~ -1.093) & 5] *

» C &2 7(-4.186 ~ -3.052) ; GARCH
model ¥4 > A & &2 7 5 (-1.920 ~ -1.156)

’

45 2L

./L»

BT G R T 1T B (-1,15)2
ARZ CAR:® & AR®BT> & » A% @
B CEB27 )t AR 2 gmﬁ-"bak
HER% LCARRT> % P A% B2
A CEead o = Bicdl2 '“*'*%
ok A e C £ 272 T35 CAR
FEEFLR P A FRSTRGR
ﬂ%%ffv'ﬁ#’ﬁ%mx%o

= fRREA ¥

*F 7 & * Scholes-Williams model % 5 &
i b‘_k\ 17 > ™ B 7% market adjusted model -
OLS model 2 GARCH model # #72_ % % &_
FRRood A 8V ENg: BHCA- R
Hid % > AHESGIEE S AS 5N CE R
o P BEER M > AR 22 CAR 328 ¥
P RE_ A Eko P2 pitgiakgF Mot
CExrof . FRpEFRFELEI 15% 8
ESG:=% 2L AX %ho> P H AR# CAR=
CEFE LT eI R C Exhn P

A N e WA ~ - ° 2w . ;
A w A C %2 P(-3.831 ~ 2.671) 0 ﬁésﬁﬁﬁw,ﬁq% Mﬂim u.
'_f—‘,LlJ— = ‘*‘ﬂl’_«,“f,-ﬁ‘l”‘ﬂ'_’_’g v An —
LAy ) 2 BEASHT G gt g O A
7 % g DA p ,
CARISF BIF LA - BT AF B2 TR g ppgeippr s fppos C 3020 7 {5 fupk
B AL At C 0 @ L 3| o o
foo e Flpqpot C Eaa @Rl L
FAERAL 0 4 LBk o
% 7 COVID-19 43t ESG = @ 2. 2 5 — T 32dc i B (446 T
P
; ;m Market adjusted return model OLS model GARCH model
L)
EHAFE AREBDP CREDP MNP ARB27 CE52P MPE ALE2P CRE2P B3P E
AR(0,10) -0.108 -0.233 1.057 -0.195 -0.356 0.420 -0.170 -0.296 0.323
g F g AR(-3,10) -0.049 -0.184 1.250 -0.111 -0.265 0.500 -0.113 -0.204 0.287
r CAR(0,10)  -0.108 -1.792 6.013™  -2.082 -4.186 10323 -1.920 -3.831  10.155™
CAR(-3,10)  -0.052 -1.360  3.800""  -1.093 -3.052  3.552" -1.156 -2.671 2,987
WA AR(-1,15) 0.270 -0.102 0.763 0.126 -0.174 0.425 0.159 -0.092 0.356
’ CAR(-1,15) 1415 -2.778  5.890""  -0.705 -4.772  3.810™ -0.493 -3.902  3.273"™

ko P<1% ;& % P<5% ; "% 7% P<10%
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% 8 AEiEi A~ 17 ' Scholes-Williams model T 358 £ £ 4 & 2_

TEDE 2 ¥Fp ARB2P CEud B

AR(0,10) -0.194 -0.341 0.411

- AR(-3,10) -0.110 -0.255 0.505
P CAR(0,10) 2.073 -3.964 9.352°
CAR(-3,10) -1.073 22.899 3.436™

5 g AR(-1,15) 0.190 -0.027 0.390
P CAR(-1,15) 0.296 2478 3618

T P<1%; "% 7 P<5% ; "% 7 P<10%
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ABSTRACT

This study investigates whether ESG performance influenced stock price resilience during the
COVID-19 pandemic. Employing an event study methodology, we examine whether companies
with high ESG scores (A-rated) exhibited greater resistance to stock price declines compared to
those with low ESG scores (C-rated). Given the prolonged nature of the pandemic, we analyze
both daily data to capture short-term market reactions and weekly data to assess longer-term
impacts on the stock market. Empirical findings reveal that both A- and C-rated ESG companies
experienced stock price declines at the onset of the pandemic. However, A-rated firms
demonstrated smaller declines and quicker recoveries, whereas C-rated firms suffered more
severe drops, significant negative abnormal returns, and slower rebounds. These results suggest
that strong ESG performance enhances a company’s resilience in times of crisis, while poor ESG
performance is associated with greater vulnerability to external shocks.
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1 | Purpose

The primary objective of this study is to
investigate the significant impact of the
COVID-19 pandemic on the stock prices of
Taiwanese companies. Using an event study
approach, the research analyzes the
pandemic’s effects on the overall market and
firms with varying ESG (Environmental,
Social, and Governance) rating levels.
Additionally, the study examines how ESG
ratings influence stock performance. It
explores whether companies with an “A”
rating in ESG, which indicates strong
corporate governance and management
capabilities, could implement -effective
measures during the pandemic. This ability
helped them maintain investor confidence and
exhibit greater stock price resilience.

In contrast, companies with a “C” rating
in ESG, which may have weaker management
capabilities, could have been more vulnerable
during the crisis, leading investors to sell their
shares rapidly and resulting in pronounced
declines in stock prices. The study tests
whether there is a positive association
between ESG ratings and stock price
resilience. Furthermore, unlike previous
studies, this research employs multiple event
study models to verify the robustness of its
findings. These models include the Market-
Adjusted Return Model, the OLS Model, and
the GARCH Model, which allow for assessing
the consistency of results across different
methodologies. Additionally, the Scholes-
Williams Model is used as a robustness check
to confirm the reliability of the results derived
from the three aforementioned models further.
Lastly, this study contrasts short-term and
long-term stock price reactions by analyzing
daily and weekly data. This examination
compares corporate stock performance in the
immediate aftermath of the pandemic

(covering several days before and after) versus
the longer-term period (spanning several
weeks after). This approach facilitates a more
in-depth analysis of the effects of ESG ratings
on stock resilience across different time
horizons.

2 | Research methodology

This study employs the event study
methodology to analyze whether companies
with different ESG ratings experienced
varying degrees of stock price impact during
the COVID-19 pandemic. The sample data are
sourced from the Taiwan Economic Journal
(TEJ) database, including company data and
ESG ratings.

Three models are utilized in this research:
the Market Adjusted Return Model, the
GARCH model, and the Ordinary Least
Squares (OLS) model. The Market Adjusted
Return Model clearly illustrates the
performance of an individual stock relative to
the market and is suitable for measuring
market-adjusted excess returns. The GARCH
model assumes that return volatility changes
over time and that past volatility influences
future volatility, capturing abnormal volatility
and accounting for the volatility clustering
phenomenon commonly observed in financial
markets-periods of high volatility that tend to
persist. The OLS model is appropriate for
analyzing linear relationships; however, it
assumes homoscedasticity of error terms,
meaning their variance remains constant.

Using these three models in conjunction
with the event study method, we estimate the
Abnormal Returns (AR) and Cumulative
Abnormal Returns (CAR) of companies with
ESG ratings of A and C. By conducting mean
difference tests, we further compare the
differences in abnormal returns between A-
rated and C-rated companies. Additionally,



this study employs the Scholes-Williams
model as a robustness check to verify the
reliability of the results obtained from the
Market Adjusted Return Model, OLS model,
and GARCH model.

3 | Empirical analysis

A comprehensive review of the overall data
indicates that, in the short term, the stock
market experienced a significant downward
trend due to the impact of COVID-19. This
finding is consistent with the study by Bae et
al. (2021). Further analysis comparing
companies with ESG ratings of A and C
reveals that A-rated ESG companies
experienced smaller declines in stock prices
than C-rated companies, and the negative
returns of A-rated companies showed a
decreasing trend. This result suggests that A-
rated companies were only temporarily
affected and possess the advantage of stock
price stability.

From a long-term perspective, A-rated
companies began to show positive returns
around 17 weeks after the onset of COVID-19,
whereas most C-rated companies continued to
exhibit negative returns. This result
demonstrates that A-rated companies were
less negatively affected than C-rated
companies and could achieve positive growth
in the long run. It also implies that investors
maintain confidence in companies with a
strong corporate image during times of crisis.
Across all three analytical methods used in
this study, C-rated companies consistently
showed more substantial negative returns than
A-rated companies. The findings indicate a
positive correlation between ESG scores and
stock performance. The pandemic less
severely impacted A-rated companies with
higher ESG scores and exhibited greater
resilience, while C-rated companies with
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lower ESG scores suffered larger declines and
slower recoveries.

The empirical results also support the
findings of Ma (2025), Liu et al. (2023),
Askaramy and Xin (2024), and Kaminskyi et
al. (2025), all of whom concluded that there is
a positive relationship between corporate ESG
performance and stock returns. Companies
with higher ESG ratings generally outperform
their peers. ESG practices help enhance
corporate resilience and investor confidence
during turbulent periods. Strong ESG
performance contributes to stock market
stability during crises, highlighting the
growing importance of ESG factors in
investment decision-making.

4 | Research limitations

This study has several limitations. First,
although COVID-19 led to significant
declines in stock prices in specific sectors-
such as tourism and aviation-other sectors like
biotechnology, healthcare, and electronics
experienced notable growth. This study does
not classify companies by industry, which
means the impact of the pandemic on ESG
ratings may yield different empirical results
across different sectors. Second, this study
does not consider other financial variables and
relies solely on stock price data to estimate the
Abnormal Returns (AR) and Cumulative
Abnormal Returns (CAR) of companies with
ESG ratings of A and C.

5 | Originality/Contribution

Compared to previous studies, which have
mostly focused on the relationship between
ESG and financial performance or the impact
of COVID-19 on the stock market, this study
integrates ESG ratings with the effects of
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COVID-19 on the stock market. Using
publicly listed companies in Taiwan during
COVID-19 as samples, the study examines
how ESG ratings influence a company’s stock
price resilience. It compares companies with
high ESG ratings (Grade A) and low ESG
ratings (Grade C). By employing an event
study methodology combined with multiple
research models, the study aims to assess the
impact of the COVID-19 pandemic on
companies with different ESG ratings, thereby
enhancing the reliability and methodological
contribution of the findings. This research
adopts more diverse methods and a larger
sample size to provide a new perspective on
corporate resilience under pandemic shocks,
contributing to future research exploring the
causal relationship between ESG and financial
performance. The results of this study can
serve as a valuable reference for investors.

Moreover, the empirical results of this
study show that companies with high ESG
ratings demonstrate stronger resilience during
periods of market turbulence, providing
valuable references for investors in terms of
risk management and asset allocation.
Especially in unexpected events, high-ESG-
rated companies tend to exhibit greater market
resilience. Therefore, governments should
encourage enterprises to prioritize sustainable
governance and social responsibility, viewing
them as key factors in enhancing corporate
value and protecting shareholder interests.
Furthermore, the empirical findings can assist
governments and regulatory authorities
understand the practical role of ESG ratings in
capital markets, thereby supporting the
development of ESG disclosure frameworks,
sustainable finance policies, and the design of
green investment products.



