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Abstract
This research aims to look into the effect of COVID-19 on emerging stockmarkets in seven of the Association of Southeast Asian
Nations’ (ASEAN-7) member countries from March 21, 2020 to April 31, 2020. This paper uses a ST-HAR-type Bayesian
posterior model and it highlights the stock market of this ongoing crisis, such as, COVID-19 outbreak in all countries and
related industries. The empirical results shown a clear evidence of a transition during COVID-19 crisis regime, also crisis
intensity and timing differences. The most negatively impacted industries were health care and consumer services due to the
Covid-19 drug-race and international travel restrictions. More so, study results estimated that only a small number of sectors are
affected by COVID-19 fear including health care, consumer services, utilities, and technology, significance at the 1%, 5%, and
10%, that measure current volatility’s reliance on weekly and monthly variables. Secondly, it is found that there is almost no
chance that the COVID-19 pandemic would positively affect the stock market performance in all the countries, mainly Indonesia
and Singapore were the countries most affected. Thirdly, results shown that Thailand’s stock market output has dropped by 15%.
Results shows that COVID-19 fear causes an eventual reason of public attention towards stock market volatility. The study
presented comprehensive way forwards to stabilize movement of ASEAN equity market’s volatility index and guided the policy
implications to key stakeholders that can better help to mitigate drastic impacts of COVID-19 fear on the performance of equity
markets.
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Introduction

Equity markets respond to significant events that can be clas-
sified as either endogenous or exogenous shocks. The 2008
Global Financial Crises (Cheema et al. 2020; Doidge et al.
2020) and the Covid-19 pandemic (Daniel 2020) are the most
recent examples. And more recently, an unforeseen coronavi-
rus delivered an “exogenous shock” which causes fiscal and
monetary changes to cope with rising difficulties. Long-term
financial consequences are anticipated to take years to unfold.
Some degree of regulation started to emerge following the
lockdown, with recent estimates indicating an initial economic
downturn of 3 to 6% (Stubbs et al. 2020). Early in December
2019, the pandemic was detected, and by the end of February
2020, its effects had spread across financial markets.
Following that, a slew of lockdown steps hampered the oper-
ation. Economic behavior has implications for capital
markets.

The COVID-19 outbreak is one the largest public health
crisis and economic shock worldwide (Ahani and Nilashi
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2020; Cascella et al. 2020). The Covid-19 shock will prompt
the recession in most part of the world and decelerate the
annual global growth rate below 2.5%. The growth rate is
taken as recessionary threshold for the world economy. It
would worse the global economy and cost the trillions of
dollars (International Monetary Fund 2020). Three factors
can determine the duration and depth of crisis: (a) how far
and fast the virus spread; (b) how long before the vaccine is
found; and (c) how effective policy is designed to reduce to
cost to health, economy, and well-being. One other major
factor is panic, uncertainty, and fear which will shape the crisis
outcomes (Iqbal et al. 2021a, b; Alemzero et al. 2020a, b). The
Covid-19 outbreak has two possible economic consequences:
firstly, the shock has a great potential to upset the economies
but a sound policy at hand can mitigate the original threat to a
renewed economic confidence. Bring an optimistic growth
forecast for the next year.

The volatility of global stock markets is mostly interrupted
due to widespread of the coronavirus pandemic (COVID-19).
COVID-19 global fear index (e.g., reported case index, report-
ed death index and corona fear index), aimed as co-moving
with stock market volatility, do not found their intended rela-
tionship (Salisu and Akanni 2020). There is a need to under-
stand how stock market volatility holds the nexus with global
fear index of COVID-19 pandemic and what are the circum-
stances under which policy formulation and implementation is
effective and efficient (Iqbal et al. 2021a), (Li et al. 2021a) and
(Anh Tu et al. 2021). However, motivation of this study is to
test the co-movement of COVID-19 Global Fear Index with
stock market volatility, and, to present the way forward for
stock market stability and efficiency during the crises periods
like COVID-19 outbreak (Salisu et al. 2020a).

It is reported that coronavirus has adversely affected more
30 million people around the world and 946,000 lives have
engulfed untill now. This vicious virus caused unembellished
damages not only to the supply chain systems, health care
systems, and labor markets but also to the international stock
markets (Singh 2020;) and (Chen et al. 2020). Notably, a non-
linear reaction of international stock markets is caused from
COVID-19 outbreak and this reaction is emerged in
March 2020. In addition, looking at the broader prespective,
the wider and intense effects of the COVID-19 have taken
more than 200 countries and put them on the financial risk
(Sharif et al. 2020). Soom after March 2020, concerned gov-
ernments, financial institutions, and regulatory authorities
started planning on contingent basis and implemented numer-
ous financial policies and adhoc programs to mitigate the fear
of perceived financial distress (Li et al. 2021a) and potential
financial consequences of lock PSXn (Michail and Melas
2020).

Thus, COVID-19 outbreak is declared as a global pandem-
ic issue, which has affected national as well as international
financial markets at large. Since the trigger of COVID-19

pandemic, a sentiment of fear has been emerged, stock mar-
kets became highly volatile, and volume of volatility declined
rapidly. Meanwhile, bearish trend in stock returns has been
observed (Li et al. 2021b). Several studies have shown that
such global crises raise uncertainty and volatility in market
prices during the period of crises (Yoshino et al. 2020;
Broadstock et al. 2020), and there is significant cointegration
between global structural crises period and financial markets
(Narayan et al. 2020). Unstable global conditions can not let
business be in balance (Tunio et al. 2020) nor can leave space
or support system for the markets to grow (Gilal et al. 2020).
However, there is a need to accurately estimate the movement
of sentiment of fear, often termed as global fear of COVID-19
pandemic with stock market volatility in the period of
crises (Iqbal et al. 2021c). This concept of market stability
during COVID-19 outbreak has upsurge the interest of policy
makers and academics to provide an innovative financial so-
lution for international stock markets (Phan and Narayan
2020).

This study directly focuses on the analysis of the volatility
index and the COVID-19 outbreak fear index during the de-
velopment of the COVID-19 pandemic, with particular em-
phasis on the coronavirus indexes and their impact on the
volatility of ASEAN equity markets. However, study objec-
tive is to answer following research questions:

Question # 1: How global fear index of COVID-19 out-
break co-move with volatility index of ASEAN equity
markets?
Question # 2:What are the possible innovative financial
solutions to mitigate the sentiment of fear and in ASEAN
equity markets?

Salisu and Akanni 2020 developed the index of global fear
of COVID-19 outbreak and later studied commodity prices
and market expectation. However, there is missing link in
present literature on the co-movement of international stock
market volatility and global fear index of COVID-19 out-
break. Studying this missing link is the first theoretical contri-
bution of recent study. Secondly, the study advanced the lit-
erature by verifying the assumptions of market efficiency the-
ory with respect to recent topicality. This is second theoretical
contribution to fill the novel gap using modern reality often
termed as COVID-19 outbreak. Thirdly, the study addresses
the novel call for research to provide an “innovative solution
for financial markets on the basis of learned lessons of
COVID-19 in terms of stock markets volatality.” Practically,
the study contributes in COVID-19 outbreak, policies of fi-
nancial institutions, and international stock markets by sug-
gesting the innovative financial solutions or way forwards.
This is the major practical contribution of current research.
To achieve all these contribution study operationalized global
fear index (GFI) with international stock market volatility to
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assess the co-movement between related constructs. As Salisu
et al. (2020a, b) p. 4 written:

[….] One of the strengths of the index lies in its cover-
age, as all the countries, regions and continents in the
world are considered in the construction of the index.

The remainder of the paper is set out as follows. Section 2
offers a related review of the literature. The data and methods
are presented in Section 3. The empirical results are summa-
rized in Section 4. Section 5 provides a comparison of other
global events. In section 6, you’ll find robustness tests in the
final section 7 to conclude the study.

Litrature review

The outbreak of COVID-19 has disrupted all global
supply chains of stock markets. Supply chain disrup-
tions of sustainable management of stock markets occur
due to economic recession yielded by COVID-19. Many
international countries are striving for economic excel-
lence and financial stability. For this, international stock
markets are participating by advancing the structure of
economic growth and, financial integration at national
level. Several scholars studied co-movement of stock
markets as measure of financial integration (Zhang
et al. 2020; Ashraf 2020). There are adverse conse-
quences on financial systems, such as, stock markets
caused by different crises and this impact of crises neg-
atively co-moves by limiting activates of markets (Ali
et al. 2020). Through co-movement while a means to
evaluate the economic addition, recent study is testing
Global fear index of COVID-19 with volatility of inter-
national stock markets. In other words, the study ana-
lyzes how these stock market indexes integrated and co-
moved with COVID-19 global fear index. Co-movement
of stock indexes in terms of stock volatility is signifi-
cant in published literature. Iqbal et al. (2021c) en-
dorsed that the investigation about general stock market
movements is essential meant for effective portfolio di-
versification and a likely preparatory position to explore
the performance of the worldwide financial system amid
crises Iqbal et al. (2021a, b).

Therefore, discussing stock markets with the conse-
quences of crises like COVID-19 outbreak has become
much important to reveal the potential solutions and it is
extremely relevant to discuss the movement of crises fear
with financial variables (Okorie and Lin 2020). As it is
argued that “The co-movement of world equity markets is
often used as a barometer of economic globalization and
financial integration.” Several studies tested co-movement
within the international stock markets (Corbet et al.

2020), (Zaremba et al. 2020) and (Straif-Bourgeois and
Robinson 2020) revealing significant effect on interna-
tional stock returns, volatility, portfolio diversification,
and inter-temporal stability. Studies also revealed that fi-
nancial crises significantly affect international stock mar-
ket performance. Studying the co-movement of Global
fear index of COVID-19 crises with study topicality is
still a missing link. More recently, empirical measurement
of Global fear index of COVID-19 outbreak is developed
that holds the capacity to assess with different financial
settings and variables (Iqbal et al. 2021a, b; Anh Tu et al.
2021). However, these studies explain the concept theo-
retically that co-movement of crises like COVID-19 out-
break explains the relationship with financial variables
(Topcu and Gulal 2020) (e.g., stock volatility) of interna-
tional stock markets. Thus, the study hypothesized that
there is significant co-movement between global Fear
Index of COVID-19 outbreak and stock market volatility
index.

The empirical literature on volatility applications and pan-
demics, though, engaged on silver (Dutta 2018), gold (Klein
et al. 2018; Demirer et al. 2019; Abounoori and Zabol 2020),
and electricity (Mayer et al. 2015; Borovkova and Schmeck
2017; Rintamäki et al. 2017). According to Allahrakha et al.
2019, cycles of economic instability have a high predictive
capacity for commodity future returns volatility (Nenna et al.
2018), (Chuliá et al. 2010), (Abounoori and Zabol 2020;
Baker et al. 2020; Cheema et al. 2020; Daniel 2020; Doidge
et al. 2020): SARS (Papagiakoumou et al. 2010; Andersen
et al. 2020); the bird flu (H5N1) (Pipper et al. 2007; Thapa
et al. 2020); the swine flu (H1N1) (Jilani et al. 2020); and
(Kapata et al. 2020) infectious as well as the effect of global-
ization on the spread of infectious diseases (Pastor-Satorras
and Vespignani 2001; Saker et al. 2004; Pastor-Satorras
et al. 2015).

In comparison to previous crises, financial institutions were
better capitalized and had more liquidity; a variety of regula-
tory steps were implemented to avoid pro-cyclical conse-
quences, such as a relaxation of capital standards and more
flexibility in the classification of defaulted loans due to the
Covid-19 (Cavallino and De Fiore 2020). As a result, we
expect business sectors such as health care, consumer goods/
services, and technology to receive increased attention com-
pared to the financial sector during the 2008 globall financial
crises (Alemzero et al. 2021). As a result, we argue that a
sectorial review is needed better to evaluate the impact of
the Covid-19 financial crisis. Our study fills this research
gap by investigating the sectorial impact of the Covid-19 fi-
nancial crisis. It will cost almost $900 billion in lost in pro-
ductivity by a percentage drop-in growth rate. Forecast for a
1.7% growth rate because of pandemic virus will cost approx-
imately $2 trillion. The pandemic virus disrupts economic
scenario by three channels.
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Data and methodology

Study data

Daily data for stock volatility of ASEAN markets, reported
corona cases, and reported corona death cases were used. The
value of volatility was figured into the local currency unit. The
data on reported corona cases and death cases to measure
global fear index for COVID-19 outbreak was taken from
worldometer database. The data comes from datastream,
which spans April 27, 2018, and April 28, 2020. We calculate
the continuously compounded percentage return for each in-
dex using the formulart = log (pt/pt— 1)— × 100, where pt
is the day’s closing price. Covid-19 data on confirmed cases
are retrieved regularly for each country from the Johns
Hopkins University Coronavirus Research Centre(Muhareb
and Giacaman 2020) and the data about stock markets is taken
from relevant websites of each stock market. Even though
there are exceptions since the data during January is excep-
tionally scarce, we begin our study on 1/2/2020 and aggregate
the number of reported Covid-19 cases worldwide. The study
data was further purified to version only for the days when
stock markets were operational and doing trading activities by
using 5522 numerical observations (see Fig. 1).

Empirical estimation

To outline our research design, consider a T × 1 vector of
demeaned asset returns, where the variance is estimated as a
GARCH(1,1) process:

rtjFt−1∼N 0; h2t
� � ð1Þ

h2t ¼ ωþ au2t−i þ br2t− j ð2Þ

The heterogeneous autoregressive model is used in subse-
quent conditional variance modeling (H.A.R.) and (Wen et al.
2016). That takes advantage because short-memory models’
summation will produce the hyperbolic decay patterns seen in
volatility estimates’ autocorrelation function (Li et al. 2021a),
(Chien et al. 2021) and (Iqbal et al. 2021b). The H.A.R.’s
outstanding success in modeling and the ability to predict
realized volatility is well-established (Andersen et al. 2007).
Estimation is superior to ARFIMA, and H.A.R. models are
more conveniently obtained for forecasting. After that, the
H.A.R. model is described by (Anser et al. 2020d), (Anser
et al. 2020c), (Anser et al. 2020e), (Anser et al. 2020a), and
(Anser et al. 2020b) as:

ht ¼ cþ β dð Þ ht−1 þ β wð Þ h wð Þ
t þ βmh mð Þ

t þ et ð3Þ

Where et~iid(0, σ
2 with h wð Þ

t and h mð Þ
t defined as follows:

h wð Þ
t ¼ 1

5
ht−1 þ ht−2 þ ht−3 þ ht−4 þ ht−5ð Þ ð4Þ

hmt ¼ 1

22
ht−1 þ ht−2 þ…þ ht−21 þ ht−22ð Þ ð5Þ

The smooth transition model family is used to account for
non-linear dynamics in the volatility method (Asif et al. 2020),
(Sarker et al. 2020), (Iram et al. 2020), and (Tehreem et al.
2020). These allow observed variables to influence the transi-
tion between regimes, despite the presence of unobservable
variables.

yt ¼ xta þ G st;γ;ψð ÞZt βþ 1−G st;γ;ψð Þð ÞZt δþ εt ð6Þ

Where G denotes a continuous transition function that
returns values (i.e., threshold weights) between 0 and 1; st is
an observable threshold variable with the unknown threshold
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(ψ) and slope (γ) values; Zt denotes a vector containing re-
gime dependent variables (i.e., slope coefficients that vary
across regimes); XtDenotes a vector containing regime invari-
ant variables, and t denotes the stochastic error term.

G st;γ;ψð Þ ¼ 1−exp −γ=σ2
st st−ψð Þ 2

� �
ð7Þ

We use an ST-HAR model in our specification, which al-
lows for a smooth transition between two E STAR-controlled
regimes (Agyekum et al. 2021) and (Zhang et al. 2021). We
assume H.A.R. parameters related to weekly and monthly
volatility allow for more rational dynamics during the turmoil
phase (Sun et al. 2020b) and (Sun et al. 2020a) invariant
regime. The following equation is calculated using the non-
linear least-squares method. Newey-West stable standard er-
ror techniques and square techniques limiting factors.
Furthermore, they allow a more practical and analog transition
between the regimes. 9 A smooth transition between two re-
gimes is achieved using a two-regime model.

ht ¼ β0 þ β10ht−1þ α1h
wð Þ
t þ α2h

mð Þ
t þ δ0 þ δ1 ht−1ð Þ�

1−exp −
γ
σ2
st

st−ψð Þ2
 ! !

þ et

ð8Þ

COVID-19 fear index measurement

The stock market volatility is calculated by using square root
of the variance is directly obtained from all the indexes of
stock markets. While the global fear index of COVID-19 out-
break is measured using daily reported cases index, daily
death cases reported index and daily fear index (Salisu and
Akanni 2020). Reported cases index (RCI) measures that what
is the probability of the corona positive cases from today to
next 14 days. According to WHO (2020), most of the corona
positive cases incubate in incubation centers for 14 days ap-
proximately. Endorsing WHO verdict, this time period of 14
days shows maximum number of days for corona virus posi-
tive cases in incubation centers. Thus, is measured as follows,

where, RCI shows reported cases index at t time period ∑N
i C

i; t is the net numbers of corona (e.g., COVID-19 virus) pos-
itive reported cases at t time for international stock markets in
the countries i = 1, 2, 3, . . . . N and the N shows net figure of
cross sections taken in C i, t − 14, and, 100 show the scale
multiplication from 0 to 100 representing the lower to higher
number of fear through this index.

RCI t ¼ ∑N
i C i; t

∑N
i C i; t þ C i; t−14

 !
*100 ð9Þ

Reported death index (RDI) measures the probability
of conversion of corona positive cases into death in 14
days and reported as death case due to COVID-19 vi-
rus. The time period of 14 days is cited by following
WHO directions on COVID-19 cases conversion from
incubation to report as death cases (Alemzero et al.
2020b), (Sun et al. 2020c) and (Alemzero et al.
2020a). RDI is measured as, where, RDI means reported

death cases, ∑N
i D i; t means total reported death cases in

t time period for in i international stock markets in
different countries, like, i = 1, 2, 3, . . . . N and the
N means figure of cross sections taken from D i, t − 14,
with multiplication of 100 showing the intensity of fear
among stock market stakeholders from 0 to 100.

RDI t ¼ ∑N
i D i; t

∑N
i D i; t þ D i; t−14

 !
*100 ð10Þ

The measurement of global fear index of COVID-19 out-
break (GFI) is calculated by using and assigning the equal
weights to RCI and RDI. Thus the composite index of GFI
is calculated as follows,

GFI t ¼ 0:5 RCI t þ RDI tð Þ½ � ð11Þ

Study model

To estimate the research models of recent study margin-
al distributions showing AR (1) – GARCH (1, 1) were
used and the results outcome for interconnected distri-
bution estimation was used. The AR (1) – GARCH (1,
1) model is already discussed and operationalized in
Glosten, Jagannathan, and Runkle, (1993). The AR (1)
– GARCH (1, 1) model is explained as follows, where
the,

Vi; t ¼ β0þ β1 Vi; tþ β2 Vi; t−1

þ β3 Green Inv ɛi; t ð12Þ
MCi; t ¼ β0þ β1 MCi; tþ β1 MCi; t−1þ ɛi; t ð13Þ

Each model holds eights constructs showing the parame-
ters of estimation, two parameters (β0,β1,β2) in Eq. (1), four
parameters (ω, α, β, γ) are in further equations with two
parameters of distributions (υ, λ) representing AR (1) –
GARCH (1, 1) model. Moreover, ω shows GARCH coeffi-
cient, β indicates past volatility of the time series and γ mea-
sures past volatility if error term is negative and public atten-
tion to environment in Eq. (4). Using Log Likelihood (LL),
Akaike Information Criterion (AIC) and the Bayesian
Information Criterion (BIC), model vigorous of the recent
study is analyzed.
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Empirical analysis

The estimated results through the ST-HAR model’s

The shrill rise of fear of COVID-19 outbreak drastically af-
fected international stockmarkets. Stereotypically, persistence
of uncertainties about future raised the fear of COVID-19
pandemic among potential stakeholders. By the fact, such fear
of COVID-19 pandemic led imbalance in investment deci-
sions, steeped investment motives of individual and institu-
tional investors. Previous studies shown that structural im-
posed crises (e.g., COVID-19 outbreak) reduced the real in-
terest rates and have significant positive impact of stock mar-
ket volatility (Singh 2020). Notably, these findings are not
generalized for the larger set of population and the study holds
this limitation. Thus, considering this limitation recent study
initiated to inquire the nature of co-movement between stock
market volatility and global fear index of COVID-19. Seven
international well-reputed stockmarkets were selected to draw
an inference among the construct and to set a clear economet-
ric verdict that either ASEAN equity stock market’s volatility
significantly co-moved (see Table 1). Table 2 represents the
sector-by-sector estimation performance, including median
values across the ASEAN seven (07) countries and regular
goodness-of-fit statistics using ST-HARmodels. The linearity
test, in particular, demonstrates the superiority of a non-linear
H.A.R. specification over its linear counterpart.

The COVID-19 pandemic has the large potential to reach a
greater proportion of global population. As this pandemic has
already infected almost 3,110,702 with 215,231 casualties in
more than 190 countries up to 28-04-2020 (Webmeter 2020).
Because of its huge spread, it is forecasted that 40 to 70% of
world’s population could be infected. This health crisis would
negatively affect both supply (production of goods and ser-
vices) and demand side (consumption and investment).
Already the supply chain is affected because of constrained
production. This pandemic has adversely affected business
regardless of their size. Businesses are facing serious chal-
lenges especially in tourism industries, with a real threat of
decline in revenue and job security. Small and Medium
Enterprises (SME) are at risk as they are unable to sustain their
business operation . (ILO 2020). Borders are sealed, travelling
is banned, and lockdown and curfew, and many other quaran-
tine measures restrict the movement of people from place to
another place. Leading to contagion effect on incomes of
casually-employed workers.

During the Covid-19 period the quantity and quality of
employment is badly deteriorated due to corona virus out-
break. Putting it in a nut shell, the virus outbreak has a signif-
icant negative impact on the global economy and it is unpre-
dictable how long and how much it will affect the world mar-
ket. A coordinated policy response can moderate the indirect
economic fallout all over the world. Strong multilateral

leadership can help to perimeter the direct health effect of
Covid-19 on workers causing hygienic and nutrition deficien-
cy problems. Among all other priorities, it needs to be top
priority to protect the workers and their families from the
contagious risk of infection. Labor productivity may fall along
with income loss due to infectious disease and reduced eco-
nomic activities. All the economic disincentives associated
with virus outbreak can be mitigated through various rapid
income protection programs for especially disadvantaged la-
bor class and low-income groups (see Table 3).

This pandemic has drastic impacts on workers and enter-
prises. There is rapid increase inmandatory and recommended
closure (Global Behaviors and Perceptions in the COVID-19
Pandemic). ILO estimates reveals 81% of the global work-
force is at mandatory or recommended workplace closure
(ILO 2020). Developing countries are also badly affected by
this pandemic as resources are severely scarce (Loayza, N. V.,
& Pennings, S. (2020). Macroeconomic policy in the time of
covid-19: A primer for developing countries). About 3.3 bil-
lion global workforces is facing mandatory or recommended
closures which is one of the massive economic disruption.
Reduction in economic activities worldwide had dramatically
decline employment. The number of jobs is declined and ag-
gregate hours of work are reduced. So partial or total lock-
downs are making it impossible for workforce to work.
Service sector like accommodation and food service and retail
trade are severely affected sector of the economy. Supply
chain is experiencing a huge disruption due to low mobility
of transport.

Threshold sectors variables

According to comparable metrics, oil & gas values − 5.527
negative significance level and financials − 2.990 were nega-
tively affected (see Table 4, Figs. 2 and 3) first and last in the
bottom row (estimated slope thresholds (ψ)) (Table 5).

Table 6 shows crucial position and dispersion statistics for
the transition function’s slope and threshold. These character-
istics characterize Covid-19’s strength and timeliness across
industries and countries. As demonstrated by the low mean
t h r e s h o l d v a l u e s , t h e O i l & Ga s 3 . 5 8 1 a n d
Telecommunications industries 5.063 were the first to impact
transition timeliness. Compared to the Telecommunications
case, the lower Q.C.V. in the Oil & Gas case indicates the
Covid-19 crises’ homogeneous effect on the former market.
People found diversion and entertainment elsewhere online
due to the Covid-19 lockdown steps, which has accelerated
the adoption of remote working platforms and accelerated the
adoption of remote working platforms. Singapore and
Vietnam have the most severe crisis transitions. Both
Myanmar and the Philippines were among the last to imple-
ment containment measures, often met with civil unrest. As
opposed to the 2008 G.F.C. policy response in Singapore, this
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may have been a catalyst for a quicker and more robust re-
sponse. The unparalleled size, reach, and response pace have
helped the financial markets’ quick recovery in part (see
Table 7, Fig. 2). Vietnam adopted a similar policy, directing
funds directly to business sectors (Chick et al. 2020).

Robustness checks

We replace the GARCH conditional volatility used in the
study’s central part with realizedmeasures as a first robustness
check. The realized variance (R.V.) and the robust to micro-
structure noise realized kernel variation are used in particular
(R.K.V.). The sum of squared intraday returns is used to mea-
sure the realized variance (R.V.) (Andersen et al. 2001, 2003;
Barndorff-Nielsen and Shephard 2002) as:

RVT ¼ ∑M
J¼1r

2t; j ð9Þ

Each of the M evenly spaced 5-min subintervals in each
day is denoted by the letter j. The realized kernel variance is
determined as follows:

RKVT ¼ ∑H
h¼−Hk

h
H þ 1

� �
γh

Where

γh= ∑H
j¼hþ1r j;tr j−h,t

Using the R.V. and the R.K.V., Table 7 shows estimated
slope (γ) and threshold (ψ) coefficients for the G7 countries
(see Table 9 and Fig. 3).

The table reports estimated slope (γ) and threshold (ψ)
coefficients and t-statistics in parenthesis from Eq. (8)

A glance at Table 6 and Table 8 reveals that the slope and
threshold figures derived from the realized measurements are

very similar to those derived from the paper’s key findings.
The Covid-19 has had the most significant impact on the
Singapore markets in particular. As a result, the use of alter-
native volatility proxies has no impact on the paper’s key
conclusions (Mohsin et al. 2020), (Mohsin et al. 2018) and
(Mohsin et al. 2021) (Table 9).

Discussion

Covid-19 is a global shock which needs international coordi-
nation, integrated economic policy, sound health care, and
science infrastructure. Different countries opted different strat-
egies in order to cope this epidemic crisis. The policy interest
rate has been reduced twice by combined 125 points this year
by the Central Bank of UAE (CBUAE). CBUAE announced
one of huge package of AED 256 billion dollar (20% of GDP)
to deal with coronavirus. Quarantine, lockdown, shutdown,
and self-isolation strategies imply reducing economic activity.
These strategies have both economic and human cost likely to
higher in developing countries. developing countries are al-
ready surviving on lower health care capacity, less fiscal
space, shallower financial markets, mostly economic activities
based on large informal sector and poor governance. In order
to avoid unintended consequences, a vigilant response to ep-
idemiological evidence of virus spread is inevitable, policy
makers will need to weigh carefully the effectiveness and
socioeconomic consequences to containment and mitigation
policies. Short-term economic policy necessitates the provi-
sion of emergency relief to vulnerable population and affected
businesses. Short-term economic policy during this epidemic
does not stimulate the economy—which is impossible, but
mass layoffs and bankruptcies can be avoided rather. Ease of
lockdown restriction and retaining restriction onmovement on
massive gathering (Yang et al. 2021), (He et al. 2020b) and
(Mohsin et al. 2020).

Almost countries of the world are adversely affected by
COVID-19 in the production and consumption. As the wave
of the COVID-19 varies from country to country and the in-
tensity of the pandemic is different in different countries, but it
has not been ceased to exist completely. However, COVID-19
has exposed gaps in the forms of challenges, experiences, and
learnings regarding the sustainability of production and con-
sumption (Tiep et al. 2021). However, there is possibility to
boost the production and consumption of the sustainable,
healthy, locally sourced articles. Simultaneously, the priorities
of the consumers are inclined towards such products (EY,
2020; Accenture, 2020). Recent studies have endorsed and
highlighted the sustainable consumption behavior, perform
of circular economy and emerging technologies for the sus-
tainable production (Azzurra et al., 2019). By the break-
through of the COVID-19 offered not only threats in the dif-
ferent forms, but also lessons by experiencing it. The ongoing
studies are insufficient to furnish the concerned knowledge,

Table 2 GARCHX assessment SMVI movement

Average Variance

C 0.029
(0.19)

–

SMVI-COVID-19 − 0.548*
(0.001)

–

GFI Index − 1.432*
(0.001)

–

Constant – 0.0021*
(0.000)

Heterogeneity (-1) – 0.2135*
(0.000)

η 2 (−1) – 0.114*
(0.0001

Assessment

LM test for heteroscedasticity (0.59) (0.63)

SMVI stands for Stock Market Volatility Index while FGI stands for
global fear volatility index
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but this study pours into the literature for the actors and insti-
tutions involved in the policy making and implementation.
Hence, this study demonstrates the lessons learned from the
COVID-19 concerned with the financial systems (Bradley
et al., 2020; Khan & Zhang 2020).

Several events and activities are disrupted globally due to
the pandemic COVID-19 and has dragged all the transforma-
tions occurring in the production of the goods and their sup-
ply. This has designed new actions and course to go through
the process of stock market business. Resultantly, transition in
the sustainability has become mandatory (Kumar, et al.,

2020). COVID-19 signals for the change in new behavior
for the suitable actions for the business managers, and policy
makers who are more concerned with the sustainable produc-
tion and supply as well as the transition in the prospects of the
sustainability. Recent studies have indicated novel changes in
the behavior for sustainable production like cleaning and san-
itizing the workplace, implementing social distance, and min-
imize travel and reduce the transportation. However, the novel
changes about the supply chains, social innovations, and tech-
nology have been observed in the consequence of the corona-
virus outbreak (Sarker et al. 2020). The production and supply

Table 4 Impact of Covid-19 on
stock market volatility (1) (2) (2) (3) (4) (5)

Levine 2002 Cuadro-Sáez & García-Herrero 2007

CF 0.123 0.145

CFI (0.142) (0.184)

∅ − 0.131*** − 1.321***

∩ (0.211) (0.783)

β − 0.215** − 1.11**

∂ (0.117) (0.321)

Dp − 0.211** − 0.135*** − 0.066 − 0.265** − 0.236*** − 0.011

CF (0.021) (0.184) (0.052) (0.052) (0.032) (0.031)

CFI − 0.254*** − 0.233 − 0.021*** − 0.144*** − 0.144*** − 0.022***

∅ (0.332) (0.166) (0.184) (0.111) (0.133) (0.243)

∩ − 0.165*** − 0.189*** − 0.485* − 0.231*** − 0.222*** − 0.133*

β (0.421) (0.343) (0.278) (0.166) (0.233) (0.255)

∂ − 1.569*** − 1.568*** − 0.321* − 2.267*** − 0.422* − 0.11*

(0.189) (0.353) (0.376) (0.3122) (0.188) (0.276)

Constant 2.154 2.167 3.376** 3.522 3.133* 3.212**

(1.222) (3.538) (1.367) (2.052) (8.4654) (1.421)

AR(2) p-value 0.521 0.766 0.5432 0.820 0.344 0.122

Hansen p-value 0.112 0.454 0.8674 0.423 0.322 0.775

Fig. 2 Threshold weights for
selected countries
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system is interrupted from the outbreak of the COVID-19 and
strategies and policies are set to design new patterns and deal
with the demand of consumer for production. It is vivid that
raw products and raw materials were supplied from the China
and Asian countries in the entire world, but the pandemic
situation gave a break to the transportation and supply was
shortened (Ikram et al. 2019a), (Sun H et al. 2019) and (Ikram
et al. 2019b). Thus, priorities were given to the demand for the

basic and mandatory products and services (Sun et al. 2020d)
and (Baloch et al. 2020). Therefore, policy strategies are set to
improve the resilience and sustainability of the system
(Ivanov, 2020).

The economic and market fluctuations have contributed to
the transition in the sustainability and enabled to remain pro-
active to respond to the challenges. Besides the consumption
of the mass products, integration of social, economic,
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Table 5 The results of posterior
estimates (inference) of COVID-
19’s causal effect on stock market
performance

Actual (-1) Prediction (-2) Absolute Effect (-3) Relative Effect (-4)

Panel A (average)

Indonesia 2053 2196 (46) − 143 (46) − 6.5%** (2.1 %)[− 11 %, − 2.3

[2104, 2284] [− 231, − 51] %]

p = 0.003

Singapore 23745 27284 (1396) − 3539 (1396) − 13%** (5.1 %)[− 23 %, − 2.6

[24444, 30024] [− 6280, − 699] %]

p = 0.009

Thailand 1982 2345 (138) − 363 (138) − 15%** (5.9 %)[− 27 %, − 3.5

[2065, 2613] [− 631, − 83] %]

p = 0.008

Vietnam 1806 2035 (64) − 229 (64) − 11%** (3.2 %)[− 17 %, − 4.6

[1900, 2159] [− 353, − 94] %]

p = 0.0007

[7509, 7685] [− 296, − 120] %]

p = 0.0001

Panel B (average)

Myanmar 45118 47923 (2215) − 2804 (2215) − 5.9% (4.6 %)[− 15 %, 3.6

[43379, 52155] [− 7036, 1739] %]

Malaysia 1639 1879 (126) − 240 (126) − 13% (6.7 %)[− 25 %, 0.9

[1622, 2112] [− 473, 17] %]

Philippines 967 1088 (79) − 121 (79) − 11% (7.3 %)[− 25 %, 4.3

[921, 1235] [− 268, 46] %]

The brackets’ values represent the 95 percent confidence interval, while parentheses’ values represent standard
deviations. ** denotes a 5% degree of importance, and p denotes posterior tail-area likelihood
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environmental, and institutional opportunities offr opportuni-
ties (Spangenberg, 2010). The strong reaction of the stock
market to the COVID-19 has endorsed in the reflection of
fiscal and monetary policy actions at the time of a pandemic.
Government restrictions and volunteer social distancing cre-
ated room for the investigation, which is filled with this study
(Baker, et a., 2020).

Stock market is a great tool for the society therefore, sev-
eral people belong their sympathy with the stock market. In
the financial market, different institutions and individuals ad-
just with the incertainity and changing conditions. Through
different drivers and dynamics, stock produces the concret
information about the economy. Outbreak of the COVID-19
enhanced uncertainity to extreme level than any other tradi-
tional risks. Such events affected the investors psychology and
human behavior towards maket (Wagner, 2020). However, in

the market fluctuation and unstability, the crude oil industry
where crude oil prices have fallen the most has the highest
volatility. For example, the Gulf Harbor Energy Company
showed the largest daily price fluctuations. The entertainment
and hotel industries are also very unstable, and undergo fre-
quent fluctuations. It is worth noting that, under normal cir-
cumstances, the daily fluctuation range is one order of mag-
nitude lower. Our results are supported by the work done by
(Harjoto et al. 2020), (Anh and Gan 2020) and (Baek et al.
2020).

By the way, this study uses a simple GARCHX conditional
volatility model to test the impact of Covid-19 on the average
return and conditional volatility of Chinese stock markets for
the first time. The analysis uses two alternative proxies for the
Covid-19 factor: (i) the total number of confirmed cases, and
(ii) the total number of deaths per day. The survey results

Table 6 Slope and threshold by
sectors and countries Slope coefficient (γ) Threshold coefficient (ψ)

Mean Median Q.C.V. Mean Median Q.C.V.

Panel A: Business Sectors

Aggregate 4.794 [7] 3.910 [5] 2.871 [7] 5.413 [3] 5.550 [5] 1.157 [7]

Oil & Gas 3.581 [10] 3.280 [8] 1.598 [10] 4.737 [1] 4.730 [1] 0.021 [1]

Materials 3.033 [11] 2.950 [10] 1.993 [8] 5.757 [9] 5.980 [10] 1.199 [9]

Industrials 9.303 [4] 3.370 [7] 5.078 [6] 5.477 [4] 5.370 [2] 1.311 [11]

Consumer Goods 4.626 [8] 3.490 [6] 1.572 [11] 6.023 [10] 5.970 [9] 0.258 [2]

Health Care 147.7 [1] 35.78 [1] 9.382 [1] 5.644 [6] 5.670 [6] 0.469 [4]

Consumer Services 126.9 [3] 4.350 [3] 9.236 [2] 5.711 [8] 5.380 [3] 1.132 [6]

Telecommunications 5.063 [6] 3.060 [9] 6.184 [4] 5.710 [7] 5.910 [8] 1.276 [10

Utilities 141.4 [2] 5.850 [2] 6.699 [3] 5.580 [5] 5.680 [7] 0.444 [3]

Financials 5.927 [5] 4.240 [4] 1.667 [9] 5.399 [2] 5.540 [4] 1.103 [5]

Technology 4.361 [9] 1.880 [11] 5.574 [5] 6.221 [11] 6.160 [11] 1.187 [8]

Panel B: Countries

Indonesia 13.73 [4] 4.080 [2] 3.402 [6] 5.446 [2] 5.370 [1] 1.252 [6]

Singapore 8.600 [6] 3.800 [4] 5.758 [3] 5.464 [4] 5.650 [4] 1.103 [3]

Vietnam 5.644 [7] 3.490 [6] 5.077 [4] 5.666 [6] 5.680 [5] 1.300 [7]

Malaysia 88.08 [2] 2.870 [7] 3.507 [5] 5.456 [3] 5.860 [6] 1.167 [4]

Thailand 30.39 [3] 3.610 [5] 3.053 [7] 6.166 [7] 6.170 [7] 0.381 [1]

Philippine 132.1 [1] 3.910 [3] 6.324 [2] 5.653 [5] 5.530 [2] 1.224 [5]

Myanmar 12.10 [5] 4.210 [1] 7.090 [1] 5.395 [1] 5.540 [3] 0.743 [2]

For each sector and region, the table shows the mean, median, and quartile coefficients of dispersion of the slope
and threshold estimates from Eq. (11). The number in square brackets represents the transition's relative rank,
ranging from 1 to 11, reflecting the speed (slope) and timeliness (threshold) of the transition. In the Q.C.V. scales,
a rank of 1 (10) indicates homogeneous (heterogeneous) strength and timeliness

Table 7 Unit root test
Constructs RCI RDI GFI SMVI

First-order differences − 1.22(3) − 1.29(3) − 1.28(3) − 1.24(3)

− 6.66(2)* − 6.70(1) * − 6.55(2) * − 6.59(2) *
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show that, of the two Covid-19 alternative measures,
Covid-19 has a significant negative impact on stock
returns and related volatility. Simultanous results show
that Covid-19 has a positive and statistically significant
impact on the volatility of stock returns. When the total

number of pandemic deaths is used as a pandemic
countermeasure, the negative impact of Covid-19 on
stock returns is even very clear and confirm. In addi-
tion, models that include Covid-19 factors emphasize
better out-of-sample prediction performance.

Table 8 AR (1) – GJR (1, 1)
model estimates Brunei Indonesia Malaysia Singapore Thailand Vietnam

CF − 0.0115*

(0.000)

− 0.0221*

(0.000)

− 0.0144*

(0.001)

− 0.021*

(0.000)

− 0.0122*

(0.001)

− 0.0323*

(0.000)

CFI 0.0011*

(0.001)

0.01231*

(0.000)

0.0034*

(0.000)

0.0422*

(0.000)

0.0031*

(0.000)

0.0022*

(0.000)

∅ 0.0002*

(0.000)

0.0011*

(0.001)

0.0021*

(0.000)

0.0023*

(0.000)

0.0028*

(0.000)

0.0001*

(0.000)

∩ 0.0252*

(0.000)

0.0231*

(0.000)

0.0188*

(0.000)

0.0546*

(0.000)

0.0321*

(0.000)

0.0342*

(0.000)

β 0.4322*

(0.000)

0.112*

(0.001)

0.1889*

(0.000)

0.22*

(0.000)

0.432*

(0.000)

0.532*

(0.000)

∂ 0.1124*

(0.000)

0.116*

(0.000)

0.234*

(0.001)

0.385*

(0.001)

0.2231*

(0.000)

0.542*

(0.001)

Dp 1.321*

(0.000)

1.98*

(0.000)

2.11*

(0.000)

2.32*

(0.000)

2.88*

(0.000)

2.652*

(0.000)

Λ − 0.2131*

(0.000)

− 0.0121*

(0.000)

0.1887*

(0.000)

− 0.4456*

(0.000)

0.122*

(0.000)

0.0324*

(0.000)

LL 2116.21 583.11 972.00 556.11 235.34 116.56

AIC − 4211.1 − 331.66 − 22.34 − 221.43 − 234.24 − 99.11

BIC − 2991.21 − 667.24 − 211.32 − 335.121 − 212.22 − 985.21

CF shows constant factor, CF1 shows COVID-19 fear index, Dp shows dependent variable, β characterized the
coefficient of the variance in volatility index,Λ shows the level of autonomy parameter, ∂ is the AR (1) estimation
parameter, ∩ and ∅ are the GJR (1, 1) estimation parameters. Significance level (p-value < 0.01, 0.05 and 0.10)

Table 9 Estimated slop and
threshold (ψ) coefficients for the
ASEAN-7 countries

Slope coefficient (γ) Threshold coefficient (ψ)

GARCH RV RKV GARCH RV R.K.V.

Indonesia 4.080** 3.316** 4.746*** 4.754*** 4.593*** 4.642***

− 1.833 − 2.302 − 3.353 − 84.706 − 42.427 − 78.136

Vietnam 2.129*** 2.518*** 4.287*** 5.932*** 6.278*** 4.711***

− 2.998 − 3.103 − 4.013 − 66.601 − 114.599 − 80.587

Thailand 3.999 2.316*** 3.882*** 4.739*** 5.939*** 4.720***

− 1.94 − 4.942 − 2.946 − 117.727 − 101.668 − 52.67

Myanmar 2.261*** 2.787*** 2.176 5.977*** 6.243*** 5.139***

− 4.979 − 6.432 − 2.128 − 103.877 − 154.393 − 46.646

Malaysia 2.807*** 2.921*** 1.922*** 6.240*** 6.332*** 5.809***

− 4.842 − 3.979 − 3.848 − 102.444 − 104.598 − 102.922

Thailand 3.914* 6.100* 3.967*** 4.695*** 4.681*** 4.636***

− 1.51 − 1.619 − 3.178 − 109.45 − 103.267 − 46.218

Philippines 14.374*** 20.649*** 7.248** 5.555*** 5.321*** 4.685***

− 3.194 − 2.824 − 1.995 − 193.381 − 120.638 − 103.777

ρ – 0.979 0.845 – 0.778 0.708
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Empirical findings show that although China’s Covid-19
experience is not the worst in the international context, the
impact of the Covid-19 pandemic has made the Chinese mar-
ket “crazy”. However, the reflection of death cases provides
market participants with a wealth of “opportunities” so that
they can learn about investor psychology and human behav-
ior. Borrowing Keynes’s metaphor for this kind of behavior
“beauty contest,” we can clearly realize that the financial mar-
ket is driven by humans and therefore has a high degree of
behavior, ignoring fundamental trends. The Covid-19 incident
represents a terrible novel risk. Therefore, it aroused the en-
thusiasm of investors. For all stakeholders related to the stock
market, namely individual investors, fund and portfolio man-
agers, companies, policymakers and regulators, it is important
to understand the nature of the challenges they face in the
current stressful era. This stock price reaction suggests that a
wide range of actions are needed, including fiscal policy or
central bank intervention, to avoid further negative outcomes
and the spread of Covid-19 shocks. Our findings support the
studies conducted by (Albulescu 2020), (Goutte et al. 2020)
and (Salisu et al. 2020b).

The changes behind this event may bring potentially huge
social and political unrest, especially if billions of dollars of
wealth are lost through the stock market, which requires
policymakers to respond. In addition, the results suggest that
the news content of the pandemic event is richer and spread
faster in the entire market environment. Therefore, the impact
of the Covid-19 pandemic on the stock market is very likely to
trigger daily stock market jumps and stock market volatility
(events that deserve formal research in future empirical at-
tempts). As discussed by (He et al. 2020a) and (Lee et al.
2020), the negative impact of pandemic events on the stock
market has been fairly modest in the past, even within a few
months. However, today, an explanation that emphasizes the
availability of more information and faster dissemination
clearly illustrates that the huge stock market impact since the
Covid-19 pandemic is justified. In summary, the way this
(unfavorable) news is reflected in stock prices is an early
and visible way of more losses (through various sectors of
the real economy, namely the health market, the labor market,
the tourism industry, and the transportation market), reflec-
tion. Finally, future research venues may explore how the
Covid-19 incident affects different areas of China, individual
companies and their corresponding listed stocks. In addition,
the impact of the Covid-19 facts (Salisu et al. 2020a),
(Shehzad et al. 2020) and (Mishra et al. 2020).

COVID-19 has fragile human suffering, destabilized the
economy, turned the lives of billions of citizens around the
globe upside down, and significantly affected the health, eco-
nomic, environmental, and social domains (Majumdar, et al.,
2020). The assessment of COVID-19 impacts in the context of
socio-economic emergency events and the global reactions to
alleviate the effects of these events have been provided.

COVID-19 is a global pandemic that sets a pause to financial
doings and poses a severe risk to generally wellbeing. The
global socio-economic impact of COVID-19 includes higher
unemployment and poverty rates, lower oil prices, altered ed-
ucation sectors, transform in the nature of work, poorer GDPs,
and heightened risks to health care workers. The influence of
the COVID-19 is regarding the COVID-19 on the social and
economic mechanism and reaction of the world countries. The
world countries received economic shocks which resulted in
the increase of the poverty, unemployment, decline the oil
prices, and change in the education system (Sun et al.
2020e), (Sun et al. 2020c) and (Sun et al. 2020d).

Conclusion and policy implications

The rapid flow of the coronavirus has disturbed the production
as well as supply equally globally. The impact of the COVID-
19 has triggered the new plannings and strategies for the fu-
ture. It is found that interplay between production and con-
sumption has been devastated and this outburst has triggered
new stream. However, this study harbors new information
based on the lesions learned from the COVID-19 pandemic
situation (Queiroz, et al., 2020).

We have tested the shock of the official announcement of
COVID-19 on economic volatility, focusing on the COVID-
19 pandemic phase of the crisis 2019–2020. To this end, we
used the volatility achieved by the S&P 500 Index as a proxy
for the volatility of the US financial market, and compared the
impact of data reported globally and in the USA. Our empir-
ical survey results emphasize the following facts:

(1) New cases of infection reported globally and in the USA
have exacerbated financial turmoil. For example, due to
the impact of this pandemic, the total market value of the
global stock market reached about US$6 trillion (Ozili
and Arun, 2020). Since the outbreak of Covid-19, the
market value of the Standard & Poor’s (S&P) 500 index
has fallen to 30%. According to Azimili (2020), the in-
crease in uncertainty affects the required rate of return
and thus the current market value of the stock.

(2) The mortality rate has a significant and positive impact
on the volatility. Compared with the impact caused by
the data reported in the USA, the impact of the COVID-
19 data reported at the global level is stronger; (iv) The
impact of EPU is in COVID-19 during the pandemic
phase, financial volatility has little effect. All in all, our
reliable results show that the persistence of the COVID-
19 crisis and its associated uncertainties have exacerbat-
ed the turbulence in the US financial market, thereby
affecting the global financial cycle.

(3) We investigated the impact of multiple aspects of the
COVID-19 pandemic on the liquidity and volatility of
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the US stock market. The CBOEVIX index in April rose
by nearly 580% from January’s level, and the drop in
liquidity in the market (caused by the rapid spread of
the coronavirus) (Adrian and Natalucci, 2020) encour-
aged us. Our results show that the increase in confirmed
cases and deaths caused by the coronavirus are related to
a significant decline in market liquidity and stability.
Likewise, public fears and imposing restrictions and
blockades seem to exacerbate the lack of liquidity and
instability in the market. The policy recommendations
for the main stakeholders are as follows:

Throughout the global financial history, periods of abnor-
mally high capital market volatility have occurred. The uncer-
tainties that trigger such events range from epidemics to the
collapse of the financial system to geopolitical risks. Although
the reasons are diverse, the level of response measures largely
depends on the degree of harm and the spread of risks. In some
cases, no matter what the triggering event is, the risks accu-
mulated in the expected way and the results under pressure are
not surprising. In other cases, increased pressure shows unex-
pected vulnerabilities and therefore requires unprecedented
policy solutions. As far as the capital market sell-off caused
by COVID-19 is concerned, people generally feel that the
market is dislocated. Policy countermeasures include some
anticipated actions and the use of existing tools, as well as
new developments and new policy solutions. Although there
are signs that these policy measures have the potential to sta-
bilized the market to a certain extent, the uncertainty surround-
ing this pandemic is still threatening the capital market.
Considering the challenge of controlling the pandemic, how
and when the COVID-19 crisis will end will determine the
parameters for further policy responses. On these questions,
the study suggests to conduct upcoming research to add more
in the body of knowledge and practice.
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