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Abstract This study explored whether irrational overreaction of stock prices occurs if stock prices plunge
for a short time due to outbreaks such as SARS, MERS, and COVID. This study also analyzed the
investment performance of the contrarian strategy. The empirical results on KOSPI and KOSDAQ stocks
using the QAR model are as follows. First, a significant stock price overreaction was detected in the
MERS and COVID phases. Second, in all cases of SARS, MERS, and COVID, the loser portfolio showed
higher returns than the winner portfolio. Third, the contrarian strategy of buying the loser portfolio and
selling the winner portfolio simultaneously showed an upward equity curve in all phases of SARS, MERS,
and COVID. In addition, the profit structure is also stable. Fourth, the Sharpe ratio, which evaluates the
return on investment risk, was the highest in the COVID case. Hence, this study is academically
significant as it is the first attempt to detect the overreaction of stock prices during a pandemic.

However, the failure to reveal why the overreaction occurs is a limitation of this study.
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&4 ARIAE F71 AE YA (random walk)
E4o& Qg n#9 F71E AYS] dEste A2 &
7hssttt. 1= Aol o F FZo] WASHH F=
BNt g & BoR JZo|7] AFsta olEgt 5
7} M5 (price volatility)2] = thA] EAAES]
Hlo] 44, A ARE FF7|HA F77 Y ¥k
3k 4= QIt}H1]. DeBondt and Thaler(1985)= d7]X]
A2 AL F 34 YA TE 7} JYuS
7} (overreaction hypothesis)& Aslal u]=9]
72 ol&-sto] HRkS FAdo] EAehE HWRATHIL £
A 159 AP SARS, MERS, COVIDS} 22
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Koenker and Xiao(2000)x= A #2310 Bt-S
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= A2 29 4 7] FAEIP(QAR: Quantile
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2. Quantile Auto—-Regression Model

£ Aol A= Koenker and Xiao(2006)2] QAR X
< ]85t SARS, MERS, COVID 3% 4 =1H
oM F7te] Hgurs @S A
Eq. 13} ZtH2l.

o

Stk QAR BEL

Qrl 1 ) =alr)+B(1R,_, 1

where R, is % stock return on day t,
Q(7 | I_,) denotes the T—th conditional quantile
of return and L _, is the lagged past return.

QAR E3L Age] FuEa S8 AAYD 54
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o] EXt=AE AT £ 9lom, outlier’t A5t

F7F 9E tlolg BN E Zg 40| 7
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H A7 g4(quantile partial auto-correlation
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Table 1. Stock prices and experimental period

Pandemic SARS MERS COVID

KOSPI inde 2002/12/04~ | 2015/04/27~ | 2020/01/21~
MEEX 1 2003/08/11 | 2016/01/19 | 2020/08/13
2002/12/04~ | 2015/04/27~ | 2020/01/21~

KOSPI stocks 2003/08/11 2016/01/19 2020/08/13
(496 stocks) | (678 stocks) | (750 stocks)

. 2002/12/04~ | 2015/04/27~ | 2020/01/21~

KOSDAQ index | 5303 /08/11 | 2016/01/19 | 2020/08/13
2002/12/04~ | 2015/04/27~ | 2020/01/21~

KOSDAQ stocks | 2003/08/11 2016/01/19 2020/08/13
(415 stocks) | (933 stocks) | (1232 stocks)

i AT} F71R 0] g S E
Eq. 2, €% 7I7IAY *4
return)< Eq. 33} Zo| AAISIct

(daily return)2

Z=9]18(cumulative

Pi,t - Pz‘.,t—1
R, = P, 2

Where, R;, is i stock(index) return on day t, 2,

is i stock price on day t adjusted to stock split or

capital increase(decrease).

t2
Cr,=1I0+r,) -1 6),

p=tl

Where, CR;, is i stock(index) cumulative return

during p where p is from ¢ to t,.
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dvkdog 77t s WMEAdo] 355k
< Ho|E momentum crash ZFHOJAE FHE
(momentum strategy)> & <&Mol AT
[11]. Goh et al.2022)2 A% ¥BA &8 4HF=
W54 AVIX) 0] 71 st & ©7] REdof J3F
= PR UFE HoFUrH12]). & AFelA T 429
Y A A A ZAT200 FE4A4(VKOSPI)
7F 7P =9kE 20039 39 179, 201549 89 249,
20204 39 1992 7|£° = pandemic crash =H3}
F7F W (reversal) FHOE FLEZIT} A 7]7to]A
SARS, MERS, COVID #egjo]] whg 7} S 22
Table 29} Ztt.
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Table 2. Stock index cumulative returns during

pandemic(%)
Price change SARS MERS COVID
Period 2002/12/04~ | 2015/04/27~ | 2020/01/21~
el 2003/03/17 | 2015/08/24 | 2020/03/19
Pandem
ic crash| KP -30.05 -15.28 -35.58
KQ -35.59 -11.21 -37.33
Period 2003/03/18~ | 2015/08/25~ | 2020/03/20~
erodl 2003/08/11 | 2016/01/19 | 2020/08/13
Price
reversal| KP 36.94 3.27 67.22
KQ 39.38 11.07 99.55

KP: KOSPI index, KQ: KOSDAQ index

FAT AT IAG AR 2020899] COVID 3=
oA -35.58%%F -37.33%2] Hdf 77 B 715
Sk, 201599 MERS shehst#olA= -15.28%%t
-11.21%9] A& SHHES HolFgirh 71 Z o]
& WEs=HoA FAT AP FAS A 20209
o] COVID =HolA 67.22%%F 99.55%° ' 55
< 1i6}°“ 2015¥9] MERS =wWolA 3.27%<t
11.07%9] @2 571 4585 HAF3U

3.2 LYt 24

ol F4 wES 1] flstel 2 Mefe] 7oA
o A4 QAR B3] WEAS: 24 A Fig. 13}
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Fig. 1. QAR model estimates
(a) Estimates for SARS(KOSPI)
(b) Estimates for MERS(KOSPI)
(c) Estimates for COVID(KOSPI)
(d) Bstimates for SARS(KOSDAQ)
(e) Estimates for MERS(KOSDAQ)
(f) BEstimates for COVID(KOSDAQ)

Fig. 12 98 $989] 29 50 e 598 3%
e MoIZT Ik Fig. 1014 A4 betat £ 4

7=0.2, 0.4, 0.6, 0.891419] QAR HE}AZ=9] 2A3ko
o, AHEL ZH2F beta] A1F] 7S UERATE SARS,

MERS, COVID & @2 HO oA &2 B £2
Z4E 49 vEA e shEelal Qo). 53], ¥ &

H Fo AL felZo] 75 oF9] Ap7] AFHAIL HoFE
Att. 202049] COVID 99| FAT AT} AA
1—4 A&, 201599 MERS ZHo] FATH *]%*Oﬂﬁ% 7t
& AR FY A1 Aol e 9l
o] FJukgo] AsHA Herd 7hs/gol 3‘*
Z7}o] ToJukS AR B 9lsk] Table 37}
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Table 3. Estimation of QAR model - KOSPI

SARS MERS COVID
Quantile ~ ~ ~ —~ ~ —~
«@ Jél « 6 «@ 164
-0.016 | 0.308 | -0.010 | 0.500 | -0.021 | 0.996
0.2 (-5.70) | (1.73) | (-5.79) | 3.57) | (-3.83) | (4.17)
-0.008 | 0.335 | -0.005 | 0.499 | -0.009 | 0.614
0.4 (-3.18) | (2.05) | (-2.95) | (3.42) | (-1.69) | (2.58)
-0.001 | 0.196 | 0.005 0.500 0.000 | 0.404
0.6 (-0.49) | (1.18) | (2.81) | (3.37) | (0.02) | (1.90)
0.008 | -0.164 | 0.010 0.000 0.008 | 0.151
0.8 | (2.80) [ (-0.79) | (4.73) | (0.00) | (1.84) | (0.84)
R2
0.047 0.113 0.278
7=0.2
Significance: ** p{0.01, ** p<0.05, *<0.1
Table 4. Estimation of QAR model - KOSDAQ
SARS MERS COVID
Quantile (; B & B & B
-0.022 | 0.167 | -0.010 | 0.999 | -0.027 | 0.986
0.2 (-5.27) | (0.79) | (-5.32) | 8.73) | (-3.97) | (4.32)
-0.008 | 0.206 | -0.005 | 0.500 | -0.011 | 0.589
0.4 (-2.40) | (1.26) | (-2.72) | (4.12) | (-1.52) | (2.42)
0.000 | 0.000 0.003 0.375 0.003 0.139
0.6 | (0.00) | (0.00) | (1.46) | (3.00) | (0.55) | (0.64)
0.010 | -0.000 | 0.010 0.000 0.008 0.067
0.8 (2.49) | (-0.00) | (4.53) | (0.00) | (1.46) | (0.39)
R2
0.007 0.173 0.290
7=0.2
Significance: *** p<0.01, ** p<0.05, *<0.1
FAu APl gk 24 A3 HolF= Table 301

A HEHAls 24 A= 201599 MERS, 202049
COVID oAM= &9 & 20%, 40%, 60%°1A %2l
Loldol =4 A4E HAERT 9low, 200349
SARS FZtolAE £ 4= 20%, 40%011A1 Fel o4
S Hojx7 9tk E3], COVID FHe| FA AR
20% 91 S=ollA st |94l 34 A3t vehta
Ut o= 719 & FHAA ERAREC] HYEHS
= StHA Fofjofl ZhastaL ol thA] 719l 37} 5t
=g B8 oL vH|g834 A&Hinefficient market)oflA]
9] F719] et /YW S wrgdstke Atoltt
4,13].
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IAL AR gk 7§ AT BojF= Table 4°]
A WeHs 24 2= 200399 SARS FtolAE
oAl A7t yeA] AR, 2015¥9] MERS,
202099} COVID F2olAl= &9 4= 20%, 40%, 60%
oF B9 4= 20%, 40%0l4 ¥ F9HQ 4 AFE
Hoj3a Qlo} A F719] #JRkg @4do] v
ek £3], 201599 MERS =H31} 2020¥2] COVID
SHOA HEHAIeE F719] A%t kS FdE B

F3 9.

Zo] =

4. Loser portfolio2} &3 FEX|x=k

4.1 Loser portfolio

DeBondt and Thaler(1985)= 71t Yu-gsh=
BAF oft Fo] & TEEE 14E iR REEY
(loser portfolio)?} A5 Fo| & FTHERZ +4H o4
EEZZ]Q(winner portfolio)= T 7|7HAE F7}
7H 2 FZols £4& HoHA Hjzt ZEED] o7}
A REEYQET =2 93 UehdE HWRTHIL
£ dFoME 3 Ao o 7 2 FHo 4
2k ZEEF QL $AF XEED RS /T &,
71749 $eldE EAske 98 EARERS Al
1 BEAHE £9140S BAg

We 9] 71 Fet FhoA =8 =90E ok 20%
o st FEE9] 59U 7F(equally-weighted) &
EZgor wizx ZEEFQ, A9 20%0] st &
559 5Y 715 REEY = SA ZEEYRE Y

Cissy
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(o)
=2

]
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Table 5= W7 XEEZE Q0 53 LEEF Qo] W
tlu] Z2t o]F 37} Wis=HolA Y] F4 5SS B
oIl Qlet

Table 5. Performance on loser portfolio(%)

Pandemic Loser portfolio | Winner portfolio |t-value
KOSPI 46.86 34.92 0.67
SARS —
KOSDAQ 60.74 24.29 1.4
KOSPI 12.84 -2.48 163
MERS
KOSDAQ 29.22 5.25 288
KOSPI 125.02 64.21 224"
COVID
KOSDAQ 136.52 75.16 252"

Significance: ** p<0.01, ** p<0.05, *¢0.1
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Table 5914 SARS, MERS, COVID RSFojlA miz}
REEF Q9] F4 $:0150] $A XEEFQ9| F4 £
OJERT EA UEhta glo] f3H ol o
ZFZo| FAAR oA YIS nIXHA F7H9] 7Y
HhS Aol vehal 2lES & 5= IEH8l. 200349
SARS =M FAT AS Ao A} ZEET
Q09 A REET| Q9] 291F Aol RoHOoE e

T
L]._]*j_ 0]

ATk
4.2 93 EXpH=o| Mt

F7F0] HYHkS dAo] EAsichd miAr TEEEQ
£ vigstal BA0] SR ZEEZEQE wixdtes I
EAMEE HdFgog ¢ £ 7| 4= k. 9
3 BEA=RS tigoliy) mjego] T2 AR FHH
(market-neutral) Agro2A FAAZQ] HigE] 93]
< 1T EA o tH14-171.

=

2 ol

= TR
Goh et al.(2022)2 A9 f-5/4(liquity) $°]
g FExPAERY] g3k 21U HEth 3], BAA

XA $(investor fear gauge) & EH A WHEA A4
7t §55k= FHoA FAAEY 154 =R 8
Fo] F557| "ol F717F BJRksshy, A= F
7h Hie=dolA A8 B 4t o 24 YE
g 4 QuH12). FAF o7, ul=to] MEA x40 VIX
9] 1%ERIE F7l= I FAAZ AdiolM ¥
+0.75%9] &3} 4=9lo] Yehd-& HojFqirH12l.

»

Table 6. Average daily returns on contrarian
strategy — KOSPI(%)

Performance SARS MERS COVID
Average daily return 0.13 0.17 0.48
Standard deviation 1.76 0.95 1.80

Sharpe ratio 0.07 0.18 0.27

Sharpe ratio = average daily return/standard deviation

Table 7. Average daily returns on contrarian
strategy — KOSDAQ(%)

Performance SARS MERS COVID
Average daily return 0.33 0.25 0.49
Standard deviation 1.69 0.85 1.64

Sharpe ratio 0.19 0.30 0.30

Sharpe ratio = average daily return/standard deviation
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Fig. 2. Equity curve on contrarian strategy
(a) Equity curve for SARS(KOSPI)
(b) Equity curve for MERS(KOSPI)
(c) Equity curve for COVID(KOSPI)
(d) Equity curve for SARS(KOSDAQ)
(e) Equity curve for MERS(KOSDAQ)
(f) Equity curve for COVID(KOSDAQ)
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