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Abstract The purpose of this study is to analyze whether the spread of COVID-19 infectious
diseases acts as a fear to investors and affects the direction and volatility of stock returns. The
investor fear index was proposed using the domestic confirmed patient information of COVID-19,
and the influence on stock prices was empirically analyzed. The direction and volatility models of
stock prices used the Granger causality and GARCH models, respectively. The results of empirical
analysis using the KOSPI index from February 20, 2020 to June 30, 2021 are as follows: First, the
COVID-19 fear index showed causality to future stock prices. Second, the COVID-19 fear index has
a negative effect on the volatility of KOSPI index returns. In future studies, it is necessary to
document the cause by using individual business performance and stock price instead of the stock
index.
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Shito] = 4] BEAAENA SRR AE5HHA 3
7t sEol= L HASAE B4tk AolH. ol&
A = COVID-19 g7 53 HHE 0|83 F
AR} FEA(Korean COVID-19 Fear Index:
KOFDE Aljtst, &1 Aol 2o = Frtst
7] A& o]& 2719} 24T} HHEE T 9= 20204
29 209 5¥ 20219 6€¥ 30974 717kl 7t
o EAAF FEA|G Afo]9] IS AF AR
E£35] COVID-19 ¥ 2A = AF]A A2F7](social
distancing)?} A H#f(economic lock down) 5
o] 7ot Hin]zo] Bt A2 Heto] %Y
Foll whet AR A#o] ApEalE o] YL Q=
%ol A COVID-19 SRR} FZA|F7F AR A4
285l GRS H|A =R E BTG Aot}

4 Atae ZAY FTApe) AME F7HA|So]
o, COVID-19 FA4AF F2A5=ete] B 4=
M F7F elEd HEAol ofuet 24 HIPt o
HU=AE B4 ot} £ dA+= 37 AAE
HkEslT Qle COVID-19 EF ¥4y AE7F =
FAAZ WA= FFe HRE FA5IHE A
A skeA 997t Sl
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200399 AkA, 201599 HEA Atgek= 2
COVID-19% 24 3709 wtofl Wealo] A=zt -
AlA FAAEE =9 T2l Fxoln Fe A E
A=319t} Salisu and Akanni(2020)= COVID-19
A AA ZEA} AR JEE o]-8sto] ZH ARt
A4 (reported cases index)? AFUAF X 4x(reported
death index)E AQttaL, F A=) 50%2] 7IEAS
Fojsto] 22 FEA|FE AQtstTHS]. 1y &
9] 4$-+= 20204 2€ 20¥ COVID-19 |z A
A} Ay o)== 20219 6€ 309714 509Y B ¥
o 479 APGAE EAstlom AFgARE AR
U2 Gk 8599 ol27 FXA Frleke 2 Tt
9] AL ARt AlE)d JFHL AFs] AHE o]
AU FEAL IA YA = T & dfolA =
=Y COVID-19 Szt HHE wrojsto] sH=49 g
A¢E AQkgh.
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KOFI A4 Ax3e]io] YHsk= COVID-19
SR} 429] WAy Zolo wpel BEXRES] 82 A7t
Fe vk 7St 4] (13 ol Aot

c
KOFQ:#, )
ﬂxkglct—k

AKOFI, =1In(KOFL) —In(KOF],_,),

KOFI, : Korean COVID—19 Fear Index
C, : Korean COVID—19 confirmed
cases on day t.

ERRFEo] Lyle Zxo| L COVID-19 3+
Ao AdjA gAY fEoE Hyd o g WSt
= SXIA ] AA7] 5oy Fdstke A 9
TS T2 Aolth 4] (1)9] KOFL & #& 149 B¢t
9] SR} Ay Hgtol| thgh ¢ A9 SR vlERA &
7 #AY 9] oA X (disparity)E ZHSch Bt A4t
717F 1492 COVID-19 #E7|(incubation period)
£ A 149= 4735t 9= WHOY Agts 71&2
= Sl

2.2 J#iK QIuHHAE 0|8%t 7t £E 24
COVID-19 99 &z} S0 o8t Ex43; g
Aax Hgo] FAANRY F7} MEd} Aol YeAE

=

At IAT FIA| et AYE F7HR|4 dE 429
E2 2] ¢ #o] 21 9E(og difference)Z A
Abst, Q1A B4 ¥ 4 (3)3 7t

riﬁt:ln(c’i#t)iln(c’i,#tfl)’ 2

C,, : cose of i industry index on day t.

Tit = Wo +§1amru—k + gﬁmAKOFIt—k +e. ()
H,: 57;,15—1 :57:45—2 :"':57:45—1) =0
a4 QEA B4 299 ARl

hypothesis)2 H,o|H, A% &4 A3} FF7}4o] 7]
Zr= o sigof 7118t A7) EQto] sy Akl =+

7t oige] JFL mATL 9L e

2.3 GARCH 22 0|85t 7t HEd 24

URHH o7 FAAGO| o7} WAYste] 717} of
2Zshd F7F WsA(volatility)o] Z71sH= Aol
TH10]. 57} WEAL 57} 408 Bate] Hug 24
St ARZA LU0 4 (4)9F Zo] &9 B
FHAE A o3t}

(4)

where T is time period,
FE is expectation operator.

COVID-19 ®d|u] g4to g =2z} Bolgte] Z7}
7F FAARE] 71 MEE 9% v Ao o4
Hoh gi®d AJAE 2¥<QA GARCH(Generalized
Autoregressive Conditional heteroskedasticity)
HP2 771 80 U= MedE & Wt
[10]. & AtolAl= MEA &0 COVID-19 3324
& Hhdshs 849 GARCH 2¥2 o]gslo] A%
Azt g4 wE4 L32 GARCH(1,1), H|th3
e 2P AA A HeAdolA BEEe 4
(clustering)® ¥ A A(asymmetry)S & HHGsl=
GJR-GARCH 23 &83tH11]. F7F &9 &
Ee= AFERED WISt nErt FAL E4e W
J3tol, GARCH 29 oA} 3| et 7Hg< 4
TEE} t BEE 2ot B2 22 A B, C, D
Hed 2F< vln 243

=1 te s €, ~iid(0,07,) for i industry,

A(GARCH(1,1) with normal distribution) 5)
2,1 FOAKOFL,

2 _ 2
o = w e, B,0;

B(GARCH(1,1) with t distribution) ©)
a%ﬁt =w;+ aieit,l +57:Uit—1 +6AKOFI];¢,1

C(GJR-GARCH with normal distribution) )
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Uif, —w; +0‘7:€%¢—1 +5i,‘7if,—1
+’Yi,€if,—1lf,—1 +IAKOFL,_,

L, =1if ¢, , <0 and 0 otherwise.

D(GJR-GARCH with t distribution) ®)
Uit =W +ai€%¢—1 +5i,‘7if,—1

+’Yy:€it—1lf,—1 +5AKOFL‘,¢—17

L, =1if ¢, , <0 and 0 otherwise.
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29 2095E 2021¢ 6¥ 3097149 4 A=
th. COVID-19 =4 RS dE Age
ourworldindata.orgollA sttt 71 A 7= 3=
A A(Korea Exchange)’} = F7HA]5 A=
ojH], oj7]ofl= AR F7HAeQF AT FHFTHA|
a, ZAY Y AP, ZAN FPF Ag, ZAY
£23F AF 5ol ZZHT FAFHCE, FAEF
(BEV), -+ 215(FAB), F1=A1(PAP), SFSHCHE),
OFE(MED), HIE4FENON), AZFE(STD, 714
(MAC), H7]HAHELE), <JE4YU(PRE), 57gH]
(TRN), F-54(DIS), A717FAA(GAS), AEA(CON),
SLATA(STO), BAIA(COM), FHAFIN), AHlA
A(SVO) 59 187 A F7HA 50t AT P
AF(LAG), AT FPF AMID), ZA AP
A5(SML), FA1 FE7ASKSP) 5 47 F7HA
o]t}

20219 6% 30¢¥ 71 71 HEE SRS R
< IAT A AZFSH A9 19958 100917H =
q3@F A5, AZEES 10195EH 30097 53
F A4, 3019 o]ERE = 4A%F AL HYHL

Table 12 202149 64 304 7I&, F7HA4 &
I AE, A% JAF 5, T A% JAEY B Al
715 H(average market values) A EO|T}.

Table 1. Informations on KOSPI Indexes (2021.06.30.)

Symbol Category N MV
BEV Foods & Beverages 37 0.83
FAB Textile & Wearing Apparel 25 0.40
PAP Paper & Wood 20 0.21
CHE Chemicals 101 2.45
MED Medical Supplies 45 3.23
NON Non-metallic Mineral Products 23 1.04
STL Iron & Metal Products 47 1.31
MAC Machinery 42 1.01
ELE Electrical & Electronic Equip. 59 12.28
PRE Medical & Precision Machines 6 0.37
TRN Transport Equipment 58 2.79
DIS Distribution Industry 62 1.28
GAS Electricity & Gas 11 2.10
CON Construction 28 0.97
STO Transport & Storage 25 2.18
COM Communication 4 9.60
FIN Finance 99 2.53
SvVC Services 90 3.02
LAG KOSPI LargeCap 100 | 18.07
MID KOSPI MidCap 200 | 1.34
SML KOSPI SmallCap 493 | 0.22
KSP KOSPI 802 | 2.77

N : Number of the Companies included in the Category
MV @ Average Market Values of the Companies, trillion won

AGHEE A 7] BAKIACOM)Y] 4ATA
S}sHAI(CHE)2] 101AMR thofslAl Exska Qlch
20219 69 30%9 7|& FAT 4% 7|9EY Hat Al
AL 22 76669 Y, AZIEH M AR
(481x 7,6149 e & AF(1979 AEL} A7}
ZH 27t 24,3784 o Atk A A% 7199 Al
7t W2 Fo|EAAA(PAP)O] 2,1009 Yo=
FA&, AZIAAAA(ELE)C] 12% 2,8009 Y& )
£ 7185k Sl 3, A7FEAE Vo R V1Y
THE LRSI AFPF(SML) ZEEZ QL A7ER
3to] 2,200 €, TBFMID) ZEZE A7ME
ato] 123,4009 €, HBF(LAG) A7 B
18% 7009 9o = Ueht, g A7 Hat
A2FF 7S 9] 824 ojAo g YElY F
7193 ti71d Atol9] 719d wHE & AJol7} YE

% ek

e B rlo rlo 12
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Fig. 2. KOFI and KOSPI Index

Fig. 29] BEAA} XA KOFIE Fig. 19 82k
Zo|9} HWEH, HAxE 5157 AT 800F 7t
A F5RE 12 ti7-3 717telAME FEAS KOFI7}

= SXIA7E 1,200
b o3 71zelAE
SEAG KOFIZF Q6]8 W2 5% HojFil qth

SHH, 719 YL HH COVID-19 12 tiR3
717l A = & F9 stero] YEr AR 234 334 o
3 SO A= A% sttt Yl on, A £4]
717l A= 235]8 FAY F7HA47F COVID-19 &
A A9l 13e Sl 7] Aol APE
AUtk COVID-192h= A¥9] SH o= 717t o
717toll FstA ;A Q] BlSgt BRA T4 AA
gk 713t wadt BARE FAoR REAs
= HE ST & FAAGOE o] FAIFH 345 Hig
sh71 st di7] A9 2AogEHcustomer’s
deposit)e] 202049 3¥ 19971A|9] ©7| F71 Z
717elqt 9% 441 Yol F7tskict.

Table 2= COVID-19 #eg] Aol F4x1%
o] FHYEE FEsto] F7let BAAY] Z2|9)S Hof
3L Qloh

Table 2. Stock Market Phase in the Pandemic Period

Sub-period 1 Sub-period 2
Period '20/2/20~20/3/19 | 20/3/20~21/6/30
KOSPI change -34.05% +126.17%
Customer’s Deposit +9.45 tri. +27.76 tri.
P (+0.45 tri./day) (+0.09 tri./day)

tri. - KRW trillion won

TZF 1 COVID-19 #d=log 717} 7)1t
ZSAE HH 20209 39 1997119 7|3tolH, £
7k 2= E2 0|3 3719 A% §HA 7|3toltt F7HA]
$7F -34.05% 5=HE 1t 1914 1A dEa-2 28
Z 9 oA 38x% 331 o= 9% 73 ot
Z7Fstdth. ol Sk Bt 4,5009 YH SIS A
olH, F7I7F +7.67% 355t E 201999 otF Het
I AT F7HY 1319 A3t Bl wshH 34y =2
Folth. 1A gg9] F7tet Hae A= 3719 A
S} ot o & ojojX= AR &4 7t 22 o]of
A& 1479 F7tet A FAY FIHA =
7k 2914 +126.17%9] & &9 A5AE Bt

Table 32 FAT A4 989 7|2EAFE &

oSl Qlet
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Table 3. Descriptive Statistics on KOSPI Indexes

Table 4. ADF and Granger Causality Tests

Symbol Avg Stdev Skew Kurto JB Symbol ADF p Granger Test F
BEV 0.0007 0.0160 | -0.8203 | 8.7891 1125 BEV -11227"" 4 3749
FAB 0.0016 0.0215 | -0.9016 | 6.5474 649 FAB -12.02""" 5 4.086
PAP 0.0009 0.0217 | -0.9105 | 8.5955 1087 PAP -10.59"" 4 2.048"
CHE 0.0016 0.0205 | -0.4477 | 5.3999 421 CHE -8897" 7 3.068 "
MED 0.0014 0.0226 0.3908 4.9038 347 MED -1825 " 4 1.146
NON 0.0020 0.0215 | -0.6364 | 9.3398 1251 NON -18.49™"" 4 1.794
STL 0.0013 0.0215 0.0130 2.2636 72 STL -11.417" 5 2564
MAC 0.0020 0.0225 | -0.4277 | 3.0516 141 MAC -11.46™" 4 21317
ELE 0.0010 0.0189 0.3406 3.7469 204 ELE -19.15 " 5 1.845
PRE 0.0013 0.0228 | -0.4271 | 7.0717 714 PRE -1864""" 4 1.182
TRN 0.0015 0.0260 0.2731 3.9879 228 TRN -11.08""" 5 34097
DIS 0.0006 0.0184 | -0.4630 | 5.0744 374 DIS -19617"" 5 42647
GAS 0.0001 0.0206 0.3006 2.3411 82 GAS -17.62""" 5 3482
CON 0.0014 0.0222 | -0.4677 | 5.2418 399 CON 650" 4 1.981"
STO 0.0022 0.0242 | -0.2197 | 5.0485 361 STO -7.06"" 4 0.452
CoM 0.0008 0.0165 | -0.0214 | 1.7942 45 COoM 8637 5 28397
FIN 0.0008 0.0195 | -0.0651 | 6.8377 658 FIN -10.88""" 5 3.029"
SvC 0.0017 0.0170 0.0743 2.0607 60 SVC -116277" 4 0.693
LAG 0.0011 0.0167 | -0.0467 | 4.8621 333 LAG -1130""" 5 2996
MID 0.0016 0.0178 | -1.2952 | 10.6891 1703 MID -10.777" 4 2172
SML 0.0014 0.0170 | -2.2995 | 16.6702 4211 SML -797°7" 8 6.427 "
KSP 0.0012 0.0164 | -0.2579 | 5.8413 484 KSP -11.047"" 5 324177

Avg : Average Return, Stdev @ Standard Deviation of Returns

Skew : Skewness, Kurto : Kurtosis, JB @ Jarque—-Bera Test

A4 24 71704 ZAE FAAFE IB8A
0.12% &R F7H$7 d5otde= HEaL 9l
o FrE F71X$0l LAG, MID, SML 2% FAJ|
FEF7IA59 vt fElE BojSa ot ARE
e A77AYY Ba4oEe] ke 7St
AL, A B EC] S 71505k
o e £989 AHEE AF BAR
Jarque-Bera A 237} 187] A F71A| 4=} 474
FAY F7A| S BE 1% FoFEA f807 A

FEEE 7|25 9k

"
Wy 717 BEAS9} 7 015
ksl

S IR 4 Q) 4

27} Aele] 1
44 A% 1
24 Aol

z
SRR DG HELED
WA ABAY Ailag) 23 9

o

" significant at 99%, 95%, 90%
p : optimal lag order based on AIC & FPE

Al SRt ZAY 7R 20E AIAYE
47} PYARIAE etetr] $i5ke] ADF(augmented
Dickey-Fuller) A& $35}qith. ADFY w9 &
(unit root) A% A} t FAFC] BF 1% 5ol
A 7Y o] EAgth = AFUHEE 7145k Qich
wabA] 2 AFoA AREShE AR SRS £9F
I FAT FI7HR| g 0E BF AR AAE A=
AZ & & AU

T3 kA BAS gt 4] 3)9] A Ak
AIC(Akaike's Information Criterion)ol| &Jsto] 2%
SkQITh 24 404 2o 8 o R AAEHY fFEY
AP 7R et FAm SRR S0 A AR 4
v 5 g2 2=t

J3A AATA FAL 9% F BATS B2 A4F
oA §o/dE HolF Slrt &3], SAER(BEV), A
FYE(FAB), 3BFHCHE), <<4H|(TRN), 54
(DIS), A7I7FAU(GAS) 59 ArollA A3t o8&
Hoj3= Qioh g 459 A4S A JEE ol&
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oo} AAWGE 3pA Q] £} FEA| =7} ulfe] 7} 4
olgo] T VXL S Yuigitt. T AEFEY
20209 ZAF AHE By wjEdo] M| oy 47t &
AEE(+6.1%), AFAE(-5.7%), FF3H-11.4%), ===
A8|(-2.3%), FEL(-5.9%), A717FAA(-6.1%) B2
2 YR} SARE 452 Asta Ay o] A4%
AIE Bch COVID-199] W2 AR A&7
A Bz S0z 7Fe(+35.4%) dloH
(+21.8%)9F 22 7|9EL 23] 2 Z9 AYAE
HYd 9t o ASELS GAGAE HolHA BA
50| COVID-19 Hy9lof oA JgFs Woke<
oujgt}t. FQ FES By SAEE0 CJAYAT
(-10.5%), A5 H(-5.1%), 3tete] ofm g A|
4(-20.6%), =349 AHAEAH-.17%), F5L9
A EAN-1.8%), F717kA99] T2 E(-1.0%) 3t
ol H|n A AF Aty F-Zol|lA HiH A9 F484
Al FFE w2 Aoz woH

719 FEEE BEH3 AT FIERRoME 5
FU d3F ZEEZ|ET: 43S ZEET QoA
o gt A AIEAZE yerta Qloh vk
COVID-199] &Jgt FxA 57 =] F719] =08 4
oA JFgo] YL HojF Uk FF YE
ZAAAL AF AC R S Yu et al.(2021)9] AT
Ao} g FAAGS o AT & A9 24
I HwHEE & A9l COVID-19 44 =
7te Al S5 FAARIMNE COVID-19 524
9} 4] 0l Ao]9] QlapAdo] YERR] GEFAITE
YR} =t FAAGAE e QdIgo] YEhL
U= HollA AolHe AT 4 UL

Table 5% FAY F7FR|$o) ofgh 234 Qlaba
A 239 24E ASE B Qo

o |

T

Table 5. Coefficients of Granger Causality(1/100)

Symbol L1 L2 L3 L4 L5
KSP -0.29 -0.03 0.28 064" | 0797
LAG -0.26 0.00 022 0617 | 0817
MID -0.31 -0.28 0.45 056"

SML -0.38 -0.44 048" | 085 | 0557

" significant at 99%, 95%, 90%.

s3] FAS ofF, 8%, 495 S
BE Ll AL (OF HolFn o), 259

COVID-19 SXIA} Ao o5t £} FxA] =7k W
U9 F7HA 4 Qg JFE AL AR FAA
oL gitt. B 149} 159] A7t /993 (+)
9] JFE AL Y= F2 F8=9 COVID-19 &
AL TG 89 QAL ApolE HQ
ok Yu et al.(2021)9] Z2e8A QlapA BAoM {9
ol A A& H9 L1(0.0179), AMucte] A%
13(-0.0206), L4(-0.0213), 1=9] A% L1(0.0925),
12(0.0738) 522 YER} L4, L5oAT 321291 (+)
9] ASE BHolFold S-uete] ZAxet Zolgol
ERLRL QITH).

Sh, uAdEgo] Sl Jgt FHAS WE &t
£ SAI] fote] 1 AdEES BAMSE F7tet
o] BAgt J3A ATA 2P| FoFQl Al A
L4(+0.66), L5(+0.82) 522 Yeh} Table 59 & 3}
ol& Ho|x] ¢kl it

COVID-19 FEA|$E F7F5to] g%t GARCH
HEd 2P AP HnE Fg R 7|E AIC
S Table 63} Zth.

Table 6. Akaike’s Information Criterion for GARCH

Models
GARCH KSP LAG MID SML
-5.8623 -5.7645 -5.7166 -5.8921
B -5.8606 -5.7637 -5.7517 -5.9862
C -5.8796" 57742 -5.7662 -5.9476
D -5.8741 -5.7707 -5.7787" -6.0096"

FA3 ST P S REEDQ FTHA|S
9] A% oA AExE 7HHe HYA GJR-
13 C7F AIC o] 7HF Yol 2|4 mgo g
AEEglon], SPFet APF TEEHQY H§ 2
A9 t #EE 7PE%t Bt GJR-GARCH 23]
A HYgor A= HAAHoE HAH
GARCH E¥Hth= H|tf3 GARCH g9 A&7}
A vEhd, U] 371 e HsA Abold
EA5t= HYAALS & wrgstar SiTH10]. ol g H]
JA8L FVt Ascte A U89 WEA ort
Zo| F7V7} sttols A U8 HEA s JH
o} 2 YePdS Qusit}t, ERREL St At
iyt sitet of © igsH weEde & & ok

Table 72 QL34 MLE(maximum likelihood

oM, o

>



estimation)= ©]-83F GARCH 29¥9] &4 ZAijo]t}.

Table 7. Maximum Likelihood Estimations on GJR-

GARCH Models
« 8 5 5

BEV | 0.14152°" | 0.75745° 0.16199 -0.00001
FAB | 0.09353 | gsg560"" | 0.21831 0.00000
PAP | 026603° | 054897 0.10109 -0.00008
CHE 0.07783 069543 0.23025"° -0.00009
MED | 0.00000 | 097529 0.01564 -0.00017
NON 0.14776 0.39821°" 053671 0.00002
STL 0.00000 0598207 | 0310517 -0.00000
MAC | 0.12218 0.22685 039799 0.00004
ELE | 006538 | gg1128™" | 0.11505 -0.00007
PRE 0.00000 062367 034765 " -0.00006
TRN | 0.07280""" | 0.90502 " | 0.06860"" | -0.00032"""
DIS | 0.12418" | 069457 | 0.17975" -0.00001
GAS | 0.00000 | 1.00000"" | -0.03057"" | -0.00024""
CON 0.00608 0676397 | 0324197 0.00002
STO 0.17702" 059482 0.12099 -0.00008
COM | 0.03000 | 084154 0.13392 -0.00006
FIN | 0142007 | 0614527 | 0.30220" -0.00002
SVC 0.04889 0.77870"" 0.15383" -0.00004
LAG | 0.145717" | 064193"" | 023516~ | -0.00005""
MID 0.05636 058448 | 0426147 -0.00002
SML 0.00000 0746377 | 0316897 0.00002
KSP | 0.13458" | 061732°" | 030572 -0.00004"

FAu FRFTHAet 7Y FREE RS 3Y
ZF  F9F, 4¥9F EEEFQR9 AL EF
B>0,v>02% e} 7]E9 et g2 WAy
AT R AN leverage effect)E HoJFal
ATH10]. A R= A7|7FAA(GAS)S AlQdet A A
AJollA ZAw FIHR| et 22 WY #3148 4

HE A 27t Yeb

StH, COVID-19 XA FAT E8571R]5¢
FOEY WHEA iRt FF¥FEe Ak o=
-0.00004% 10% frololAl &9 FoAAS Hoj
Itk 9], A7FE o] & diEF ZEET R F
F= 5% e 29 Fo48S HolFar 9l
9FF ZEET QL COVID-19 ARor TEAS
7b 2918 MeAdS WEe a0 UEya ok o]
£ "= FAARA Mol tigt COVID-19 F3F
go] 3t g9 fo94L ¥EE  Curto and
Serrasqueiro(2021)9] 9+ A3eb= Zo]H& Hof
1 o121

A 24 M e 2R ATRN)F 717k Y

(GASY 7% 071 1% F4=olM F94e 9
wal COVID-19 FZAF7F &4 g3 A7)7kA
A9 9l WA 99 JFHS Bk &5
AL Ak 2590 dfat, 7lof, doimE|A 34
7t 4% AA A7EEHO] 71%S AR sHEA] doiRF S
7F 2ol 9Jgt JFo] UEhta JloH, A7|7tAY
A JE A7FEA Y] (9%S A5t SHEHE ]
Fgo] & 9L ¥t COVID-19 TEASe
&}, =g 98 0|83t GARCH 239 &
% A3} 67F 2447 -0.000313 -0.00033°02 913
29 BAE BRIt ARJEE COVID-197} H]A]
£ FFo] AJol7} U= HE2 Kanno(2021)9] &
A, A9 B4 Ao A v QloH13).

SFH, Cho and Kim(2020)= 200999] 4= 0=
2oz}, 201599 H2A, 202042] COVID-198} Z
A WS Agsto] FU FFIAF 71 W54
A5 A3l A1E AERARC HEA AboA =
g & A 717 F719] A S7F 4ol
Uet7h AlebA]E @42 B TH14]. g, o]H 9
AY A M= 22 COVID-19 24 o]3of|= At
AZE RsA S7F @] YA gh2S wRon,
1 70 ol IARE A ek AR
9 st 24 HA8S AFstrH14]. o
23t S5ave gbEel  didae didE
COVID-19 FEA|7} F7F faAol 29 I3 9
3l 2 Aol AFoAE g 75t it 371
Ql A+7F F 8ot

= o rlo

of
ol

4, A=
2 d7e 89 g A4 &5 oA @
5t WS F1 Y= COVID-19 A} Aol =+

1A @AYo F5ot7] AlARE 20209 2¢E 2047H
20214 69 3097HAolt}, FEA|RO] F71 Q)8
HEAo] it I IWA A =gy
GARCH E¥& o|&stytt.

AZ B4 A3k o3t 2k AR, COVID-19 &
X v F71 080 IS HoFh
HYF ZEZLQHT:= AYF ZEZH Q] ¥ 7



COVID-19 ZEX|:et AR Q2

gt Qlabgo] yepton, AR kg, Ha&d
= A73A, g5, 231 52 AT A4F
oA LA Qo] Ytk &4, COVID-19 &
EAG7F DA FYPFTIAS FAEY HEH0] 2
ﬂa%ﬂdﬁiiﬂipﬁ E5] gy =
4E HEF ZEEZ| QoA 1 FFH2 AokA UE
41°W+4%mi iRt 2Fo] 23 2478
A T3A 7199 =AY S x¥ole H77MAY
oNNE et o FFEol Yehha Sich

£ 9+ COVID-199] = FAX R ] gt v
FAT HEAEY TS V1Y R, AEE 24
A Az oA g9E 2E £ Atk 59,
olE9] Bl Hgt JFHe] 7129 A+ A=
£ R YehgE B A2 A2 A skt
oA a4 o7t Avkal & 4= YA 1y S
7F is3ol gk ol ul= FAAA FolA B
X AFek= W2 U2 o] (& HolA 1o M2 2
A9} shA Holct,

20209 & 71 AT A 59770 A 71959
ol Frl&oleo] COVID-19 Y7oz &
st AdwRch Z7F 3.2%9 182% 71t 29
HolFolth, B4 AHE(untact) 719Q dlolHyt
7t ot &7 AR E FolT
g7leoleo] Ay div] & 02 ZUsoch & o
9] A3H= COVID-19 HWHEl o2 AHE AA A4
o] A/N=HA IF H|hH FFH D] AHY HEH
QA ARAES HEHY Aol otA TS L U
< Bt FE Afolie FHRSENE AR
NE71GES 719 AAF} F7HE o]8sto] COVID-
199 +24 JFFS E4ok= &9o] Qi
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