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Abstract

Purpose - The purpose of this study is to examine the impact of the Pandamic Declaration on
‘untact firms’ listed in KOSPI and KOSDAQ market in order to verify Investor Mania Hypothesis.
Design/methodology/approach - This study collected financial data for 44 untact firms in KOSPI and
KOSDAQ market. Then, we employed ESM(Event Study Methodology), EGARCH model and
DID(Difference-In-Difference) for analysis.

Findings - First, in contrast with the benchmarking index, KOSPI 200 which shows a negative (-)
abnormal return trend, the untact firms have positive abnormal return trend consistently. Second,
after the Pandemic Declaration, the variability of abnormal return for the untact firms is found to
be significantly positive. Third, we find that the cumulative abnormal return and volatility of the
untact firms significantly increase after the Pandemic Declaration.

Research implications or Originality - Based on the Investor Mania Hypothesis, we confirm that the
market potential of untact firms after the Pandemic Declaration is observed when compared with the
KOSPI 200.
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* Untact firms refer to firms whose brands utilize technology to reduce person-to-person contact due to COVID-19,
which recently became a focus area for economic growth in Korea,
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SHol 2 AR F7t wEo] FAHATE AHdE & vk
ojM¥ diHo R viEdE HE A4 #¥E AT JMEE FAA mhel 7 (Investor Mania
Hypothesis)o|t}, ol mlef7} F183k 2ol d3dahs FAAEC] 12 4393 e 7|9 2ol &¢
?:.3%17519_?_ FEapgitl= 74 oltH(Cooper et al, 2001; Lee, 2001; Akyildirim et al, 2020; Wu et
., 2021), 53] TR} vpo} Ao BApAE o] AR Ald(hot market)3} AAIH71E AFaHA B4s)
AL ek Aol 54olrt, o] 7hdel w2 Fakake] dilo]l 55d Wl 54 A, AT, S 714
Aake] F2 wEo] FAE 4 =, 2 A 7Y 7MY FAHHeR tﬂi‘rﬁ‘  hth(Cooper et al,
2001; Feng et al., 2021; Lin et al, 2016; ¥-gu] ¢}, 2019). o]} Ze FAZ e 7114 714 tﬂﬁ}“
NAFAEA7F °l7l—r°ﬂ Agdtels F40x BAste WAgE(white noise)ﬂl*i HI 2, o] S
Al e A o] F AYE AkQjo o) Ak e Fxpa} whio} 7ol |uket Wl Az-gof 4] W]
AL F don ol FAAA FF3] Fast AR Agdths AHdE F53E Sl
A I 2] Ao HE G AZ1E 5l8 (Fig, 12 AR s3uE £]71(2001~2007d) ]
AT 589171(2008~20109) $- wkgolel= o] Al Ml 337 fAkgE FAlEh= *}*‘% &
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Fig. 1. KOSPI Index During the Dot-com Bubble, Financial Crisis, and COVID-19
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Fig. 2. Cumulative Abnormal Return After the KRX BBIG New Deal Index Pandemic
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7h&dl Small Size (A% 12 € o|sh) 719S AlLls 447] 719S diIde=, Mue M o]F o5
714 7 A1e] WEAdT ugdsd g Mes A5 wsldd vuElE Zeolo
ol& 98l £ ATE AA, AHE 719S shte] Ao s ERF3te] Y] AAd(2020d 39 114)
A A2 Aste] AE 1d Fkel v E(AR) ¥ AN AES s F7F HE
T v ARl gk A EAS ] F7F 9heS AE Bt} &, AR AT o] T} kS
Aste] FAAE0] ofd 7t X2vete =2 A% (hot market)s} A =7)E stal glom
Az A FF AR gk 714 whgo] Fastal T A elgkal 78k Z(Cooper et al., 2001)<
AR T2} vpyol 7P S A BT} gk, B4, AdY M o]F T2 A BEAA s
golslr] Yaix HEAHS BA8 Aojth, FAFoR MUy M e Z Al wE A2l
HEARL 24517 9J5te] Nelson (1991)9] EGARCH WM& 283190t AlA|, A Fu| &g
7 EGARCH #1554 73 258 &83te], Ady M A5 1dS AYE g7 AN EA S
AXAGY EAEGo g BaEFle] 2 g2 2A3= o|ZxE M (Difference-in-Differences) S &-&
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1. SHde Mool 7|7kx] &3

Mee] Az FEE FUe My AT(ZREE 9], 2020; Liu et al,, 2020; Chowdhury et al,, 2020)
= Aue] Aol mE 54 I7ke] F2 A1, 2Ela 54 g gk 719 7HA jiskE SR
o|Folx gith, ey MY A o]F IR 19 Ebel|l mE 3| Akl 7Y 7HA] &Fol sk
= A7E 2] ojEuh. R My A abdTtel ek FAF < FE glo] Il FU) A%
kel thEk HatE BAs AU (Liu et al., 2020; Chowdhury et al,, 2020), gl el w2 53]
Aoz W] olge Akl gk BA(28E 9], 20200S st 2Ey o2k AaEe] &4
= Ad Md, AW it wel s BA HE U g ik 248 $83] A5 X
stk S otx ot

2. AYE 2kqle] AQ7HA FHh

A E sbQjolet Al Al 7o) HES CAEES 4Akjj o2 =y 2e] FRIgkE 7FsAl o Ades
WHH(FSE, 2020). Wl ML A3 AFE 7helRA| A tFst 71l dFE AN, AR
A7 Aoy A FHA] B Aoz AYE S A&sta Sk, Ass) 90(2020)= vldH
Atgjo] w2 wiZd o 20200 39 11U Mo AN ool whE AAA 2=t AgRe] B AL AFs)
1 ek, ¢Evele] Aol 23 Alsld ArF7(social distancing)” FA7} 221} AzlE A5k
Qom, ofo tigt fuk Al we W HEHEE RFHsls 5 2R ZXE AT, A o4 w2
AHZ T o|5o] B9 orte} FHASA AYE ARJH} Au|2of| ofEsn] A AES olo7HA =AUk
Rot}, o] L, AE akgje] ko] <l el B g2 Algfo] lckal & &= girk. ¢ Yoyt
5%(2021)2 A A o]F AR o] W A AkslA HE 2 2| 3F o) Fo] Avte] ARz AU E
7} &3 A S5 2FdolA] Hlolu I ZE akg Rokz FujEglon, oAl she] Alg - #3813
AE Aoshe A=z AeFgheta 243150k dEAd AA] - Ak T 719ER ae AYENY
ol el AHEZA, AHEnAE, AdAELN] ANEZ AHERNE 5SS Flr),

Aot 22 =95 FHEAS wl AYE ] E AMuj2e] ke AHE A17 ofol] wE 2=
Aol zx9} FA3IA k2 Ao welrh, goksid, Ay A AFe AFEL 1E i Akl
Hjgte] e AAS AVIZ JAYE Abgiel 2 B Holr] AABIY e ol o]A] 3hite] Edleg
ARt B 5 g Aol
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3. FAA vho} 7hast QelE ele] F19 Et

FAA wido} 71 (Investor Mania Hypothesis)& ZA18-& 71z A28 G dl g3sl= FAAE
o] 2 2d¥t Bd® 71del FAgt= 7 (Cooper et al., 2001; #-gn] <], 2019)e]ct, F2k2} nhyo}
7ME OE 712 A8 d7= 7)Y APE WA (Feng et al,, 2021; Lin et al, 2016; ¥-4n] 9], 2019)<
AFZ B A, T, 52 ARt F2 HE EA4] o515 BMstgen O AR Fxxbse] #4
FEoR lste] 71 7HA9 d(+)9] ®slEtE TFH 24 AFHE =&
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TAF 22 Cooper et al, (2001) 1998~19999 n|=+e] NYSE, AMEX, NASDAQ, OTC Bulletin
Board (OTCBB)el 443t 719 & Ao TS I3A7]= wh2lo 2 AbE W3S w3k 9571 7)<

WSkE ollE 2Bl WHES B B3 A3, dAvdos gyos sAbES WAR Vel Fbt
S o2 718 AFAS BskT. o]0 Feng et al. (2021)2 2007~2017'd Alololl 434S W43

F3 A% PR 19 BES Yo olE 2ET WHES B8] RN A%, 4E WA wE
717k F<t TR A BED ForolE Abolel FAH WS Falgek. o)E AT W BA
AL ¢J8) =23 =3 (Probit regression)¥ Ag?‘gbﬂ"u]}fg 23 (PSM), oW 52 s-83l9itt
olo] Lin et al. (2016) v]=3} et FAAZlA T8 9471 2 f7} o] Srpde] WA= 719
7190 7HAell mlAlE g%, 2ela Apgel Mfr(oil) #¥ dolzt EetE 7199 714 ZHA el vAE %S
EHsheeh o5 20009 197E 20009 6874 B8 9471 FA F7h ol MRS u) N feks
wolo] wmZo] WIHgE 7Iie] Tk WA g FAslor ofd g 571 HEkE oMIE 2EY
Ppees BAsSth 3 A% f71 4% 710 A WA A A1el J19 e 384 Qe
7FA G, AT F7b Ao AdajFel ke 73 Aom vehdth U AT oA ukgn] 9
(2019)7F A A& 43} 243 A7 agske, 2000 o] S HEo] ARl dojubar A=A
A3t glek, T F 4 719e) ICT 3 45 WAtk A w2 olilE 2EtE 25

t}. KOSDAQ “374AL 566708 HE o2 3ol 2000 1€5E 2016W 1297hA]9] Apd 2 A%
60d-g A% A% A5 WAl 719 7ol AL HelE v W

ol A= oWlE ~H U WHE(Event Study Methodology)-g &85}t 353 o] St} o]
HHES 7gE _Z\_J}*O‘(Abnormal Return: AR) ¥ x4 O‘(Cumulanve Abnormal Return:

CAR)S T3a, oJlE 77k 2gste] HFFH274218(Mean Cumulative Abnormal Return:
MCAR)S AlRtete] Fole 2oz Al Hat o] F2u A4 E(CAR)S E43T. ol A
A T O AHE ] ZIZ 719 79 "els 243k 23] HEe 2 #F3Ic),

ole} 22 AR 714 7R Wsle JNRIFEAR} 17|Fel HEslee 5904 dAeE WA
(white noise)ollA] HIZETE= AMAS & F Ut} o2 Bo] ‘BEi Bijalsl, Va3 E3asls)
o] B AT 5 A2 ATl FHO}O% HiF 2 FAzke] #Ale] g7 Eojdtid o]&9
52 At 71 Aulskx ] Be Foon AdRE WEHog g 4y 9 71l ety whelsd
ThsdE WA = s A Helg, 53] Ay e &g AHgs wf Ayo] kst A
A o Ak oA, ]fﬁ?‘i o] Fzhzel s8o] AA A A9 FARbe] #AL vHlo|dH o=
F43] A- 7FsAo] & Aol

ole] & A7+ "453 A9 ARES ARt I 22T 9 AT AE T4 ‘.O__E_ A JdYE
2 #EAde] =2 719y V1Y VHA E3E FARATAES HEAAS AR BAEkaA) gt
qheF AYHE 1‘}‘{2101 A AA o]F 7Y 7HA A 7 EA8TE Hojx Ay ]4 el w}—*
o)Al F7ke FA Y] FAR A EH s dA
A A o]Fo] AHE P9 4 ST AES 571 ol AfF o= TZV} ‘4‘40} 7}*:3
= AR Aoz ods }—' it} ¥ o)E ‘A & 9JE BE AH(all available information)7} F7}el]
=ZF vtgE = 5284 A 7P vl 7/4\0]'3]'-7— g 4 Uk A AEglo] FA4A) rhol A2
NRAEAAE] olH U7HE AEsfAEte AL Al (hot market)#} QA H7E AslaL glon,
35 WA 22 F8 ARl wE 7HE wkgo] FA ol F ettt FAsa i Cooper et al.,
2001). AHAo 2 ol AYE A9 7|4 7HA] ol 380 dFE 712 Ao Jpgstal B A7+e
oo F 7HA M-S Atk

r-{m

HL Qe= 4o tis) Ago] 34408 FARTHH F4u 93501 8CARE WU ofF Fojn]
)

Hz, e A9 ol 149 7+ QU= 7]9)e] F21) 4450} B(CAR)Z EGARCH W4 wsiae

F229|2009] FHHE3E3 EGARCH &7 sty vs F Zolv. Z47te Halds
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olFARF A%k BT 4o e B Aol

olge] - 7M1g Baho] B Qi Wl A o]Fe) AuE Aelo] AHUEAFE} Fe FHuA
Aolm] ool whe} ANEARE] ALE Aele] Aol A AA =)

2 AL A9E JI])e] U Sol8 Hlo|EE Fzlol=e] DATAGuided N A53h3ict, AL
A2 A il 2020 39 1142 Askglor A5 1dl 20199 3¢ 11959 2021
39 119 wlole Welz AAshdon, AuEAss 229200 52 Hatdch, ol o7

oz olWlE ~E|t], EGARCH,
AE 7] F2aA 7 PASF
W 20209 109 xS Odﬁ# 7]?3 f% ‘?j%:% %b-o}@l RS T ﬁ}iiﬁ‘r 3 F RE FEL
% 6007 71dell 23, o] F Small Size (\F 1% ¢ °l3D) 7S ALe F 4470 7]Hd& AAsA
EP. 7} 7192 &, 7 71, ERAE, NEA|, 2rtER|=Us B S, 20tE Aado], AEEHRIME
T O/l Eol2 BREM, v7k=E TS, AH37A), ol Z ATV, 7}7}3, 3F3}4 =4, NAVER 5 thokst
71de] E@ﬂmﬁ} gk 24 HE 71?34 ks T 7€, 2 kAo SahglEdl, ol vthw
3le], 9= AFEA 2ol AUE 433} AAE v=Ys g AJH| 2 Algjo] fashet] whe Ao s
=z} o]9} é% Axz ddemdd) 7des E257H 459 7Y 5 AHEE of (Table
2) o} Zo] Az airt.

mL
&

Table 1. Event Window

-250 days 0 day + 250 days
Pre-Event Event day Post-Event

Table 2. Untact Classification Industry

2of S HEZS
2% EPN: PR
S|t 71 a4 71519, Stet&2H, NAVER
2295 241 M, HMM, A4
uhe a4 AR, SKBIO|44, 3Hojates
ADtE H|ZUA o 28 P, NHNZFRAIO|H{ 2%, NICEB 71 &
Aot Aol EPS SAjsto @
A
AEfEQITE = iy

3) # Aol Hx B4 AE(20209 129) M FalA7190EsHe] AdHE V¢ Bee
F 71F0 w2 Aolglet. ok&# o] Feke] 719 WrH2020d 10¥)0] W 4 A A
HRE e 1EjEte] 9 Bee B 7ol 24 Ve Al =3l
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olo] & = A8 A7t (Chowdhury et al,, 2020)8 Fi1dte] 27200 A5E ANE 7)Y
A 9 A diE AR dAsA ofg) (Table 3) 3 o] AQE 7| F7eh 2+ A

Table 3. Correlation Analysis of Untact Companies and Index

41200 JAm MKF2000 Ir4 ANBHE
I AT200 1
JAm 0.033 1
MKF2000 0.012 0.985%** 1
AL -0.064 0.536%** 0.594%xx 1
HEHE 0.484xxx 0.109** 0.096** 0.018 1

Note: (p: ***<0.01, **<0.05 and *<0.10) indicates %

(]
4o
2,

olo} o] MAgH F25200 AFe] FAH| A 92 A% WiXvh dHolH e 249
g WES Ak o g vhogshe Sl A% 19190 A4 o8 g &83k3ltt 9 ol e o+
2l Chaudhry et al, (2020)& Liu et al. (2020)9] 175 SAZ th$-E2 259} S&P500 A|52]
ARkl S REdshe vho]| AR AZE(MS)E WlX|wta AFR AAS ) vk, o] & Farste
B d7e A WA vka AR dAste] 329200450 A Hg RGeS gek it

2,

re

+ 5y

1) QIEE Moi o7 2

FAAL mlyo} 71 AFS g HEAQ] WHEL o|WlE ~E T (Event Study)olt}), oHIE ~E| U=
Fama et al, (1969)¢] F&FAAHEWNYSE)ollA 2] B8 FAlo] FH G35 EA31HA &7
AA7EE S fIgh HEC R AAISE v Jlor o]F J|Yge| LHe 54 ARx(firm-specific
event)dl gk F7} ¥h-g AFel] o] HES &8ttt B ATFAM T FAAL Ade] Aol
INE AR AR &) § AR ¥giE Al F4F AAS YAt 7S uf, A H o]/de]
PN RS RCAR S ZAROR QoA Faba} vhujo} el 41X o3E AZBuA Bt

oWl E ~H T HHEF f&o] E ¢I7tE= Nelson (1991)¢] EGARCH HHHES B dFd] 3712
Z-83t9ct. Engle (1982)2 WEAe Al 7FHZA 54& & ¥hd%k ARCH (Autoregressive
Conditional Heteroscedasticity) 282 A2k}t o714l Bollerslev (1986) 52 dutalE GARCH
(Generalized Autoregressive Conditional Heteroskedasticity) =& 0 2 wdA]ZIt}, GARCH 23 2]

ASEA A7 T 79BN Uehe 7R ael 23X 543 oF @4 & dista oS,

4) Wixmk=E dlolg AAS 98 A¥ = (Liu et al,. 2020)0E 297} Zb= Aol v]RE G AAE Y] Sl AA 2=
o] A TSRS T uwl, A AA AP AkAQ] ARE whdehs theEX AFE WiAnka AR AR 2s
2712 skt

5) i Al AT oA oIlE 2E|T] WHES ol8dte] FEH A, AEAE a7 9 54 ARl wE F2o JFs s
1} glk(Binder, 1998; Brown et al,, 1980, 1985; Seiler, 2000; Kothari et al., 2001, 2007). Z2]al &&% A7 vks}
o] Tk APt 7PdE AGE AT 9, 2012)9) 4% WAolRhs oAb Agel dd AW AT wol EAdT 22y
TRz} whdel 7d HAE Sgt 54 oMIE 2E|tE Ao EABHA] &7 wiiel AlXFde] dtka dghEc
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2010). 1994 Y¥kstE GARCH 2q2 4 ’*]%}9] F 7o B ol dds TUd dFE
W= A o]7] wiioll 4 AlAIE Z}i—l"ﬂ A ATells FEel o A T2 ek i s
7ol B A 242 I#3| Nelson (1991)e] 1otek EGARCH (Exponential Generalized
Autoregressive Conditional Heteroskedasticity)2] W &o] o 43 Wilgoz A= g},
ojo] e} B AFE ARCH 23 5 7 d3t=rF & EGARCH 2302 845 HPstaA} st

Bo & AP @ AT M ULIEE EY ot o FARHOE F7he AT
Aole}, olFARHE UdntHow Ao} Awe] £ olFe] BAmY oljel, AAA; 74

APe] mule] askE 7&%—5}% g ARS-Eh & Oﬂ:rLoﬂ/ﬂt ARUE Qs 9IS w2 vhH

71995 2253 20051529] P24l EGARCH W54 23 o} ) o2 41 ol
olFo] 7} olg walel wiAol tislA olrem z:f_m. oJEAENE $AF SN
AR et BAGEE Ao} o}~tﬂ 2 =Rl AR ek AUE J)ele] FAul gl E

A7 olE BEASE 27 A, FAYLE 34512009] A0 Aol 85} KOSPI
A% Folg WEHo Agstdrt.

R, =atBR, €, e
R, : 719 o] tde] )%
R, , :tde] 29200 A5 5018

B AAA A%
, EAA g

el ToE a9k BE Aol tidste] okl 4 (3)¢] HFY FIE(ARE TET

ER;,) = a,+BR,, (2)
AR, = R;,— E(R,,) (3)

of7]Aq E(Ri,f)y R, ARZ‘,; = 71t &), ol
9 U FolEe thebak, Ao %
o BCARIS T 4 Sk,

F 7R 1ede] A5 18] A 018

1=
ol we} ulgak Sol8S tal the Al o] rAuA

=

CAAR,(tyt,) = Y AR;, (4)

0) ¥4 2l(2015)9] AT Faste] & A7l B A8kt

7) vPgrelE sl A% Ry AR, AREErdE 1Y, dFAE BY, vz AE 29l 7B AR 1)
2ATAE 2Ye AR Al o] By A3t 2o} flof, oW 2¥S ARl AdEgich(z1da, 2000).

8) ast B A oIE FZte] HlolElE Atoz AXkE
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E Zgjtje} Zo] duy MY AF 1d F2714 7o' Heds F4Fe=
T AYE 7|9 AF v WEde] HelE Eelstaux) girt, WA AHE 2
=2 2=0l8 WEA 2492 Nelson (1991),] EGARCH &8 €839t EGARCH &2
T2 APe] Bt A Q4o gk AR F2 o) W o) s FYg S vh= GARCH
WHERT o Age HEY ook, 2 WsAd F4 W2 A (5)9 2o

:“.:
o&

bta
In(h,)= a, + Zalg (z_ )+ X aih, i ; (5)
i=1 j=p+1
2G)NA R ke dnsta g(z,_ )& *4 APEeA o] FA B ASA W3k Frel

o 2Ea A E *‘Oﬂfﬂ EGARCH (p,q) 2@z 37 AlA|Go] ps} q Alxpukg W= =T,
GARCH A€ w5 Abd2ae 37 A %‘i A Wb E s vFo] AFH s Fadhs e
Ferate] pok 5 12 AAsA WEdS AddHEeS 9, 2020). o5 ARstd ok 2 (6)%
.

In(k,) = ag+a;9(z, 1) +ash, ©)

4) O|ISRIZH(FXHIY S-S EGARCHY| 0I5%H)

olFAE el A 2020 39 1181 o] 58] AUE 2bq] & F1e] A QGO RN B
A7) JEI200 A AR IEARE Ao, of dol 20204 39 119 olde) Age
7190 AR el Eat 223200 NS ARG ghe Thl ARSI olo] £ o e ow
AEE g 2 1%14 EGARCH @549] ol52H2 ghe F48tslch. HE b 24 7199e] 2]
ArolEd Wl oluAR fhe okd 4 (7), A4 ()% 2,

Bomw = [(Untact 757"~ — KOSPR00T 7'~ =

(Untact et =1 — KOSPR00 et =0)] %)
Bom = [(UBgarch =1 — K Egarch "~ =

(UEgarch Treatment =1 — K Egarch oot = 0)] (8)

A olFAEAE AFEAE] Helal FFEA 2E dAo] Basith I HASEA AL A ),
2/(10)3} 2}, ofgfo] 21& B FEUFE FANAGFAET EGARCHOH o] WMZdl= Treatment
7F 04w =Z29]200 A9 WH3leol Treatmentﬂ 1d o] AE F27149] Witz FAE ] ),
utebA o] E 7Ee R :A]200 Age] Ml FE5HsH SyglA] Treatmenh 002 A4 #a1
AEE 2 2% 7|e] F7F wsp FE5usd W EyWol Treatments 12 A48t} :LE]
Al o]l A7) B¢ FHHFNA Times 022 gstar MY o]F A17] ¢ SHuFolA
Timeo] 12 % 7§°}°i‘:]' 2 97 A (10)94 ie AYES} Z23]200 AFE FE3be 7150]aL t5

9) WEHE ‘FHStock Price) 2 FHT A% AT 7192] Aedst wd 9 fa EE AN Aol FBE B F dor(uEg,
20205 H=sk 91, 2020), A5ske] Hlazh GolakA] ek web FrolE(Return)'® Fgehelnt,
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AE veEhth, 283 Time W49 29 A o)A o]FE 07 1= T} 2 A7+ 4
99+ (10)0llA P32 Z7g3 Fs -8 (Time Treatment)o] SAH 2 froldt AR 7|dfstar Sltt.
CAR;, = By+ B, Time+ B, Treatment + By ( Time* Treatment )+ €;, 9)
Egarch;, = By + By Time + B, Treatment + B ( Time* Treatment ) + €, , (10)

V. A5E4

1. 7|=%A%
(Table 4)= A i Aot AYE 3 2% 7] AeY Ad A5 133t 7| 2%
Ll

RS, A1) 83} EGARCH W4l 51291200 o] & A & 5 ik, =
A% A(Kurtosis)7h 3 ool AoE tEht WEA AT Hgsit.

Table 4. Cumulative Abnormal Return and EGARCH Volatility Statistics

CAR EGARCH
KOSPI200 Untact KOSPI200 Untact

Mean -0.3094281 0.0671607 1.940659 9502814
Median -0.3374711 0.0363692 1.110915 7.9122152
Max -0.1227391 0.3033884 22.68056 119.8205
Min -0.5466654 -0.1569388 0.9210827 1.384366
SD 0.0813256 0.1090309 2.966692 6.613841
Skewness 0.4782307 0.3812615 5.487527 3.328851
Kurtosis 278311 1.912624 34.63331 2653191

Fig. 3. Variation of ARCH Volatility and EGARCH Volatility

Conditional variance, one-step
04 06 08
L | |
Conditional variance, one-step

02

100 200 400 160 200 460
buzdate buzdate
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(Fig. 3y oA Bo] 2019 39 119%5E 2021 3¢ 11474 ARCH WE47 EGARCH HEXAS
o AnE Ay Ay dAdd(buzdate = 250)FF AYE 2ol s 2 4 o, 2y
ARCH HEA 28X} EGARCH HEAo] AHe o3t HEA A0 89]3 2455 Ho] EGARCH
HEA 288 Hdetdrl, t&9] (Table 5) & ARCH REE9] 3|94 2] Aujolt), 3|94 23}

T3 EGARCH ¥W54 2¥o] 0.7249 0.9628 714 EAHeR #9314 =4 vehddt
Table 5. ARCH Model Regression
A 200 HEHE
UAREEES re(t1u)rn AI(?ZC)H RRIEEES re(t1u)rn AI(?ZC)H
GARCH 0.290**x ARCH -0.0352xxx
TARCH =0.229xxx TARCH 0.236%*x
EGARCH 0.724xxx EGARCH 0.962%xx
GARCH 8.53e-05
Constant 0.0638 0.167#xx* Constant 0.155%xx* 0.107#xx
Observations 624 624 20,832 20,832

Note: (p: ***<0.01, **<0.05 and *<0.10) indicates percent

2. A= A ol duE

N

199 719 7H+ w3t a3

wATE WY A9 AF 19 B B3R FANASFE REE A6 Bug Gk 1 4%
okel (Fig, 4)sh o] M=) A1 o] oF 102 1F HO)o] 4| G P50l 8-S BYA, o] F2] FIzko]
= P8 43 Sebinh e Aelolehs L frsol e ME0R o 102 FOe)
BP0l BolAR o HEH A1 /P09 delol oJg $4H Aue] s AR Bole

Fig. 4. Average Cumulative Abnormal Return Compared to the KOSPI 200 Before and After the
Pandemic

10) Fama et al. (1969)0] F&FAA LN 52 B FAo] AR G35 BAsAN T84 A3 (efficient market) 71d-& %7
ap7] Qg e R AAE olF, 7Yl Lie 54 Aol tgk Ft vhe-s dA7shkedl el ol Qlrk
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Ao 2 Hel E]- Fama et al. (1969)& E4A 0 2 AA £elE(normal return)& 313 Abde] =y
=]

A 49 A e ] A0 Felgelehn Hela 2, ol deietd Ae) delelet
Aol o1 A4 S01% S Ba A el Rtk B 4 glek. et A A9 102

ol5e] Fgbel okel w MAGrolEo] ALHE AL W EEH AW Wek Ag % 5
31}

olel (Table 6)& A% A GOARE ALY F 2509 7he] A AP EL vhehdl Hol
~609) olF =200 YH] BiE FANAIFAEE felnld g Vel A kA, 309
SHOR g ()] Mgl ES FHAT 5 girk. 94 (Fig. 4) 9] Tz FAgRol, 102
oF A7 13%elH BAE oF 120714 BARCE FIst FAUGYFIES Bel R & 5 ok
2000 o|F9] 45 WAl W AP Fe] 11.8%2) HS 7ok wl, AYE el FHH

e BT 5 Uk

Table 6. Event Study Regression

Event Study [-60 250] CAR
[-60, 0] 0.015
[-30, 0] -0.0304xx
[0, 5] -0.0777xx*
[6, 10] -0.0419xxx
[11, 15] 0.0950%+x
[16 20] 0.0447
[21 25] 0.013 1%
[26 30] 0.0157x*x*
[0 60] 0.0513#xx
[0 120] 0.118%xx
[0 250] 0.0994xxx

Note: (p: ***<0.01, **<0.05 and *<0.10) indicates percent

3. SAEY A%

(Table 7) & e 1o 18t QS 19 F71e) T g yopolol 25200 A Y
F(CAR) gn] 45E olF i}v‘i—f‘& Astoleh, Bppel A%HE R ArE A o] Auct o] F-o]
199 T RIge] BI04 TANGIFT ] 0.0022(F 6.2 4T
o1, ol 1904 54 o felelch £ 5 76 S ) 4k Tl 2200 e
e o) FARE Astolt. AN PP 01T PRI, FE A o] 4.6052 Mol
AU oIl W1 oF ] o oI W5 ol U AL & 5 SIe, Aok sl A
A o)At o] F ol AUE e A& 7o) Thet Aol AR, A5 il o Be ol
i+ 3} BE 10 BAROE fold A%E Holgozn

(B Qo
L% = )
{m _l°

off
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Table 7. Cumulative Abnormal Return and EGARCH Difference in Differences Result
(1) (2

VARIABLES

Car EGARCH

0.346%*x 6.283%*x

Untact(Treatment) (0.00658) (0.605)
0.0892xx*x 0.973

Before and After (0.00660) (0.847)
DD (0.00933) (0.857)

Constant ~0.354% 1536
(0.00466) (0.598)

Observations 992 21,328
R-squared 0.880 0.094

Note: (p: **x<0.01, **<0.05 and *<0.10) indicates percent

Fig. 5. Cumulative Abnormal Return Difference in Differences Graph and Parallel Trend

Assumption
Observed means Linear-trends model
o o A
= % |
3 3
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Fig. 6. EGARCH Difference-in-Differences Graph and Parallel Trend Assumption
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oo} (Fig. 5)sk ol o FAh el Folg Uvle At Pa F4| 7hgo] Was) seldt
A=), ol FH AAL % D wlofe] FHo) whe MUY Wil Ho F2Hch (Fig,
)5 (Fig. 5yoh PRI AL Gl 2 Fo) WEA Wsh} dofbAet Fa 24 142
W] BId 5 gl mgolth, o] Eak mAYHe] wtE AR F3° 5 Y2 olh,
Sish ge wolE FUT ¥ AT M AF Avhe thedt 2k WA M 19) A% E 62 BH
IT W2 mleh nib R k(e FAu RSl Eol AT A

) 7k SO0 ghe Bel Zle Aee] Aedow Qg ¥R el whE
2ok whgo® AN 5 Atk et AUENY 2% Jde] T Ee e A FolEe
Ueha gk, ol eE Z1g] that AIEAE ] FAEE 7}
Aol dgHoR FaEthe FAA vhe} ZHd e AXeke Aow 2 4 ek olo] 744 2
A% W A ol 195} oF 13 AUE s|ge] FAu g5l ER 7231200 Ao A
Aol vmet dn, WelE) Al ool WS oF 6.2% ¥HT F(+)e] FANPYFAEE B
Aoz vehslth, EGARCH W4 mah Moz 421 ool uls) o5 of 4u) o)de] WEH 44
e, o] 2 WERe] Aubt (1ol e e e BE EAEo] mAE A (hot mar
kenst @A sgathe FA4A vho} 7He] AXEE Aoz B ek

ic)
J
e}
H
ﬂ
-
AN
o
o
)
o

o 1o X

to 2

v. &

rfu

2 A7 2RI A1F FdY] ddo] Il AYE Aol vH S BAs AT F4 A%
vl ZHA S AdRbgste S48 AU glo] WE dide] A4 A ATldlN S T .
ATE 7 S WB PG RER FAkd phuol e nhE wie] 24 ojpg Awns|
918 ABE 2] BE 2|52l KRX®] BBIG A4 74 $5¢) 20495 8(CAR)S o[IE 2]
o wgEoz Basielth 1 As AeY A9 19 o FHE AHE el a4 7|ee] TP rolE
S ZA

A polge AR mag bt oks ARE £ Aol ol EATThe St Edeks

i

olg Evjz, AUE /19 A% QA Friste] B,
B el B4 Ave st Bk A, AElY A9 olF AYE Ay 2% e FH)el 4
Hg el Eo] EAIStY] AdE WEe AAde e & dgith ol 20009 IT 45 WHel
Ha 1 ) gaselE (e 9, 2019; Cooper et al, 20013} o] Az Mol AF lelE Aol
= R vhuel e ARE ol Heleh, EA, QE B4 &% J1de] WY Yol vedes
A, FHashe HE ele) melel tig Zlude B8 4 gtk ol mAE A4} AAEE
sgshe AAEAAEe] FE v Aol dAE Astetn AT 5 e

B Aol SARE thest Bk A, vk s, AeFA, 94, 97 Zol, 44 slels)
Zo| QAU /192 thakshl MRS Bart dek BA, FF AT AUE e BHAZD AE}
slolof & Zlolth, AAPE Ael &% Z1ge] AHow MY AF oE 2HT A BAl WG}
sl AREA G & glov] Anaom Bg F7h 4ol ofeke F glrh. FFel ATl 7231200
257} obd Sl A% vlu] A8 719 Fhe] FolE Al Lask Qe Aolch A, AU Akl
B 9] S F7140) T ukg W ohet 8 A1dEe] A BAE B slolel & Bast ek,
oz £eH AP B ohe) Hauke 7P, muid 7P 5 Tk APel e Aol 5 Al

M GEAZ 7,

fa

11) B4 AAIGAAE ARkl et Ashe G Aol EASHE $% WAL <lat WA} A1) kS Aele] WA Bl Wi
297} ek, vlaRge Aot Aol $h0) At B¢ Wl T FAW 1 G| Awrh wuA| 1 F2e| o)
dss ghow, E F20) sk 2o AT 1 e A vl B S gl 2k Bl glh. chi Alzte] Ak o
3} e AAGe] Bol glod F o BEE BAFAIL 292 F 9e elet e,

=
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