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I. INTRODUCTION
The COVID-19 virus that hit Wuhan in December 2019 became a pandemic and 
spread to different parts of the world affecting more than 1 million people and 
causing more than 60,000 deaths worldwide in about 100 days following its 
outbreak (Global Economic Prospects, 2020). On February 20, 2020, the World 
Health Organisation (WHO) declared COVID-19 as an emergency and afterwards 
a pandemic on 11th March 2020 (WHO Report, 2020). The sudden spread of the 
pandemic and the lack of health preparedness in most of the countries, triggered 
panic and fear among the people (Lyócsa and Molnár, 2020). More than 100 
countries announced partial to complete lockdown by the end of March 2020 
(Global Economic Prospects, 2020). With restricted mobility of people as well 
as goods and services within major cities and between countries, the economic 
situation became highly uncertain for businesses. 

The media played an important role by making information available to the 
investors, whose actions directly affected stock returns and market volatility. In 
this study, we analyse the effect of media coverage of COVID-19 news on stock 
market return and volatility for the worst hit countries during the pandemic 
period. The entire period of study is divided into two phases: Phase I (December 
2019 to February 2020) is when COVID-19 was limited to only China while Phase 
II (March 2020 to May 2020) is when it spread to Europe and the USA. We have 
two main objectives: first, to estimate the stock market returns and volatility for 
the countries most affected by the pandemic in both Phases I and II; and, second, 
to understand the effect of media coverage on stock market reaction. 

The pandemic that comes closest in comparison to the scale and spread of 
COVID-19 is the 1918 Spanish flu. There are, however, major differences in the 
global economic backdrop of COVID-19 and the 1918 Spanish flu, which occurred 
almost a century ago. At that time, the world was not as globalised as it is today 
and people did not travel for work as much as they do now. Another important 
factor that makes the COVID-19 pandemic unprecedented is the media coverage 
of the day-to-day information related to it. Such information includes daily 
increase in the number of cases, the number of deaths, the number of people 
tested, the number of days in lockdown, and fiscal and monetary policies during 
the pandemic (Haroon and Rizvi, 2020a). People perceive pandemic related 
information differently in different countries depending on pre-existing conditions 
like healthcare preparedness for infectious diseases and current government 
policies in the face of the pandemic. 

Goodell (2020) found, in a comparative study of past pandemics, that the 
COVID-19 pandemic’s effect on the economy is unprecedented. He also pointed 
out that “We should expect now that there will be a long-term impact on firm 
financing and firm costs of capital.” (p. 5). So, it is important to understand the 
implications of COVID-19 on the stock markets of the most affected countries. 
Undoubtedly, media plays an important role here, because people’s perception of 
the current economic and health scenario as well as future expectations are shaped 
by the media, and has direct effect on stock market returns and volatility (Erdem, 
2020; Bai et al., 2020; Ashraf, 2020; Alfaro et al., 2020; Lyócsa and Molnár, 2020). 

This study brings to the forefront the effect of media coverage on stock market 
volatility. Increased stock volatility, in turn, increases expected risk premium and 
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hence affects the cost of capital of firms (Kantos, 2020). During the COVID-19 times, 
equity values fell for most of the stock indices, as people became risk averse and 
started selling their financial assets (Ashraf, 2020; Bai et al., 2020; Akhtaruzzaman 
et al., 2020) and, as a result, financial markets became highly unpredictable. 
The degree of unpredictability varies from country to country, depending on 
their media coverage, healthcare preparedness for infectious diseases and their 
government fiscal policy (Das et al., 2020), monetary policy, pharmaceutical as 
well as non-pharmaceutical healthcare policies in the face of the pandemic (Global 
Economic Prospects, 2020). It is, therefore, important to understand how media 
coverage affects the stock market.

This study is novel and the first to consider the global health security index and 
the media coverage index as important determinants of stock market volatility. In 
this study, we have considered the 10 worst-hit countries as of 31st May 2020, based 
on their case-fatality ratios. The countries considered are Mexico, Peru, Indonesia, 
Brazil, the Philippines, Russia, Argentina, the US, South Africa, and India. 
These countries have different pre-existing health conditions as well as different 
government and central bank responses to the pandemic. In all these countries, the 
government increased aid and implemented several policies to increase household 
and firm spending, while the central bank eased out financial resources. Now-a-
days, the media makes such information available to the investors of all countries, 
which is crucial for their future expectations about the financial market.

We examine the news effect on stock markets by using a media coverage index, 
which we retrieved from RavenPack’s website, as a proxy for the news effect 
during the COVID-19 period. This is in line with previous studies that have also 
used media coverage as an important proxy for news effect (Rogone et al., 2020; 
Haroon and Rizvi, 2020a; Subrhamanyam, 2019; Ding et al., 2019; Narayan, 2019, 
2020a). We further estimate bivariate time-series regressions for each of the stock 
price indices using the ordinary least squares (OLS) technique. We find that media 
coverage of coronavirus news has an overall negative impact on the stock market.

We performed a robustness check by estimating a random-effects regression 
model with stock market return and volatility as the dependent variables, 
and coronavirus media coverage index (MCI), coronavirus panic index (CPI), 
coronavirus sentiment index (CSI), and global health security index (GHS) as 
independent variables. While MCI, CPI, and CSI are media related parameters, 
GHS represents the pre-existing health conditions of a country and is time-
invariant. Also, by incorporating the interaction term MCI×GHS, we find that prior 
health preparedness moderates the negative effect of media coverage on the stock 
market. This finding is a useful contribution towards policymaking for countries 
that are worst hit by the pandemic. This suggests that during uncertain times like 
the pandemic, the level of health preparedness, proxied here by GHS helps in 
moderating the negative news related to the pandemic and this, in turn, reduces 
stock market volatility.

The remainder of the paper is divided into five sections including the present 
one. A review of literature on COVID-19 and market volatility is presented 
in Section II; data and methodology used in the study are discussed in Section 
III; Section IV presents the main findings and, finally, Section V presents the 
conclusion.
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II. REVIEW OF LITERATURE
Stock markets are the most uncertain of all financial markets and are difficult to 
predict, even more so in times of crises (Wagner et al., 2020). Any form of crisis 
increases uncertainty in all markets and people react by reducing investment in 
risky assets further making the markets more bearish. This has been documented 
in many recent studies, which found that the COVID-19 pandemic has increased 
financial market volatility and reduced investment (Lyócsa and Molnár, 2020; 
Narayan, Gong and Ahmed, 2020; Narayan, Devpura and Wang, 2020; Erdem, 
2020; Bai et al., 2020, Ali et al., 2020; Ashraf, 2020; Goodell, 2020; Zaremba et al., 
2020; Sansa, 2020; Dai et al., 2020; Sha and Sharma, 2020). 

Apart from these studies, other recent studies on COVID-19 show that volatility 
has increased across all markets and economies during the pandemic. Salisu and 
Adediran (2020) found that the Equity Market Volatility-Infectious Diseases 
(EMV-ID) index is a good predictor of volatility in the energy market during the 
COVID-19 times. Sharma (2020) showed that the COVID-19 pandemic changed 
the commonality in volatility within the Asian region and that the commonality 
in volatility during the pandemic is more prominent in Singapore relative to other 
Asian economies. Fu and Shen (2020) found evidence that COVID-19 had a major 
negative impact on the performance of energy companies. Devpura and Narayan 
(2020) studied the changes in the oil price volatility over the pandemic period 
by using different measures of oil price volatility and concluded that volatility 
increased during the beginning of COVID-19 and that COVID-19 cases and deaths 
increased daily oil price volatility by 8% to 22%. Liu et al. (2020) found, by exploring 
the interaction of COVID-19, crude oil market, and stock market in the US using 
a time-varying parameter vector autoregression (TVP-VAR) model, that there is a 
negative link between crude oil returns and stock returns. 

Huang and Zheng (2020) found that there has been a structural change in 
the relationship between crude oil futures price and investor sentiment from 
December 31, 2019 to February 25, 2020. Iyke (2020a) also examined the impact 
of the COVID-19 pandemic on US oil and gas producers and found that firms 
react to COVID-19 heterogeneously, and concluded that COVID-19 explains 
28% of returns and 27% of return volatility. Narayan (2020a) showed that there 
is a threshold number of new COVID-19 infections beyond which COVID-19 
puts greater pressure on oil prices. He demonstrated that, under higher oil price 
volatility, both COVID-19 cases and negative news on oil prices influence the 
prices. Ertuğrul et al. (2020) analysed the effect of the COVID-19 on the volatility 
of the diesel market in Turkey and found a positive association.

Apergis and Apergis (2020) used daily data on world COVID-19 cases and 
oil prices, to show that both helped to mitigate US political polarization. Narayan 
(2020b) suggested that COVID-19 has changed the resistance of the Yen/dollar 
exchange rate to external shocks. Narayan (2020c) showed, by using hourly 
exchange rate data for the currencies of Japan, Canada, Europe and the Britain, 
that exchange rates experienced intense bubble in the COVID-19 period, implying 
that markets became relatively more inefficient during this period. Iyke (2020b) 
showed that the information related to COVID-19 outbreak in the 25 most affected 
countries, can affect the forecasts of both the exchange rate return and volatility 
within a short period.
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Mishra et al. (2020) investigated the impact of COVID-19 on the Indian financial 
market and found a negative stock returns for all the stock market indices during 
the COVID- 19 outbreak. Haroon and Rizvi (2020b) found, by using a sample of 23 
emerging markets, that decreasing (increasing) number of confirmed coronavirus 
cases was associated with increasing (deteriorating) liquidity in the financial 
markets. They showed that flattening the curve of confirmed cases helps in 
improving investor confidence. They observed high volatility during government 
curfew periods. 

Haldar and Sethi (2020) found that demographic factors and government 
policies are more important in determining the incidence of COVID-19 than socio-
economic factors like GDP per capita and the human development index. Iyke 
(2020c) examined the impact of the pandemic on economic policy uncertainty 
(EPU) in China, India, Japan, Korea, and Singapore, which are five leading 
economies in Asia. He found that the pandemic has a positive and statistically 
significant impact on EPU in China and Korea. Phan and Narayan (2020) argued 
that, stock markets over-react when there is uncertainty like during the pandemic, 
but as more information becomes available, the market corrects itself.

 Lyócsa and Molnár (2020) found a negative relationship between google 
searches and realised stock volatility of the S&P 500 index for the period from 
November 2019 to May 2020, by estimating a non-linear autoregressive model, 
where the market uncertainty was also found to increase with increase in 
coronavirus related search words. What makes COVID-19 different from previous 
pandemics, like the 1918 Spanish Flu, is its greater internet and media coverage. 
While this is good for health awareness and general precaution, it is also true that 
it leads to more volatility in the stock market (Baker et al., 2020). Alfaro et al. (2020) 
concluded that the value of the US equity market declined in response to both the 
COVID-19 and SARS pandemic. The early outbreak of the coronavirus initially 
led to an increase in financial market risk in China (Al-Awadhi et al., 2020), which 
soon spread to Europe and US through financial contagion effect (Akhtaruzzaman 
et al. 2020). 

Comparing the financial contagion effect of COVID-19 to past events, one 
parallel that can be drawn in recent times, is the analysis of the impact of terrorist 
events on the financial markets by Karolyi (2006). Although this is an entirely 
different cause, it is comparable to the COVID-19 crisis in terms of its impact on 
the local markets and changing public sentiments across the globe. Among all the 
infectious diseases and pandemics, the COVID-19 pandemic is found to have the 
highest stock market volatility (Baker et al., 2020). There have been past studies 
on the effects on share price and stock market volatility of the Hurricane Katrina 
of 2005 by Gangopadhyay et al. (2005), of the global financial crisis of 2007–2009 
by Becchetti and Ciciretti (2011), and of the mine disasters by Kowalewski and 
Śpiewanowski (2020). 

The need for economic risk management in the view of future pandemic has 
been also highlighted in many recent studies. There have been many instances 
in the past when disease outbreaks have been contained at the nascent stage. For 
example, the Nipah virus in Kerala, India was averted by the quick response from 
public health workers (Thomas et al., 2018). The Global Preparedness Monitoring 
Board (2019) forecasted in its September 2019 report that the world has little or 
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no preparation for an imminent danger of a pandemic. According to that report, 
the world has witnessed 1,483 epidemic events, which have been tracked in 172 
countries during 2011-2018. Despite this fact, there are limited studies highlighting 
the role of pandemic preparedness in economic resilience to pandemics. 

Because different countries have different health preparedness (Fan et al., 
2018), government stringency policies, and societal factors like awareness and 
precautions to the pandemic, the effect of COVID-19 on financial market volatility 
is likely to be different for different countries. Zaremba et al. (2020) found that 
government non-pharmaceutical policy responses, like stringency of government 
policies, significantly increase equity market volatility. In a study by Dai et al. 
(2020), a global EPU index was constructed for twenty major economies across 
the world by using the principal component analysis. This index was found to be 
positively correlated to the global financial market, indicating that stocks tend to 
be more volatile when the uncertainty in economic policy increases.

In recent studies, it was found by examining the firm-level data from China for 
March 2020, that the early outbreak of COVID-19 had an impact on global share 
prices and led to an increase in the global financial market risk (Al-Awadhi et al., 
2020; Zhang et al., 2020). Erdem (2020) found, by using a fixed-effects regression 
of 75 countries from January to April 2020, that the pandemic has a significant 
negative effect on the stock market but this effect is weaker in more democratic 
nations. Bai et al. (2020) found the presence of long-term effects of infectious disease 
pandemics on the volatility of the US, Chinese, UK, and Japanese stock markets 
from January 2005 to April 2020, by using an extended form of the GARCH and 
GARCH-MIDAS models and an Infectious Disease Equity Market Volatility 
Tracker (EMV-ID).	

Ali et al. (2020) investigated the reaction of financial markets globally as the 
epicentre of coronavirus moved from China to Europe and then to USA. They 
found that, while the epicentre of the pandemic, China, stabilized, the rest of the 
world experienced a downfall, especially in the later phase of the pandemic; even 
the relatively safer assets suffered as the pandemic moved into the United States. 
Conlon and McGee (2020) also found that safe havens like Bitcoin do not have 
the ability to shield investors from the turbulence induced by the pandemic in 
traditional markets. In a study by Ashraf (2020) for 64 countries from January 
22, 2020 to April 17, 2020, it was found that the number of confirmed COVID-19 
cases has a greater negative effect on stock market returns than the number of 
COVID-19 deaths. 

Sansa (2020) investigated the impact of COVID-19 on financial markets in 
China and the US from 1st March 2020 to 25th March 2020 and found a significant 
positive relationship between confirmed COVID-19 cases and both markets. 
Akhtaruzzaman et al. (2020) showed empirically that for both China and the G7 
countries, the conditional correlation coefficient between the stock returns of the 
financial firms have increased significantly during the COVID-19 period. This 
indicates the presence of a financial contagion effect due to COVID-19. Another 
firm level analysis by Mazur et al. (2020) showed that some sectors like natural gas, 
food, healthcare, and software recorded positive returns, whereas petroleum, real 
estate, entertainment, and hospitality sectors recorded negative returns during the 
pandemic. 
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None of the previous studies, however, considered the effect of prior health 
care preparedness of countries, while estimating the impact of media coverage on 
stock market returns and volatility. Our study aims to fill this gap in the literature 
by using the global health security index (GHS) as a proxy for health-preparedness 
in these countries. A summary of the literature is presented in Table 1.

Table 1.
 Summary of the Recent Literature on COVID-19 and Financial Volatility

This table presents a summary of the recent literature on COVID-19 and financial volatility. GARCH denotes 
generalized autoregressive conditional heteroscedasticity; EGARCH denotes exponential GARCH and GARCH 
MIDAS denotes GARCH-mixed data sampling.

Authors Period and 
Study Area Model Findings

Akhtaruzzaman 
et al. (2020) 2020, Global Dynamic conditional 

Correlation

Dynamic conditional correlations (DCCs) 
between Chinese and G7 stock returns, 

financial and nonfinancial alike, increased 
significantly during the COVID–19 period.

Erdem (2020) 2020, 75 
countries Panel fixed effects Significant negative effect of the pandemic 

on the stock market

Ali et al. (2020) 2020, Global GARCH Reaction in the stock market as the epicentre 
of pandemic moved from China to USA

Bai et al. (2020)

January 2005 to 
April 2020; US, 
China, UK and 

Japan

GARCH MIDAS 
model

Permanent effects on stock market volatility 
up to 24 months.

Ashraf (2020)
Jan 22 to April 

17, 2020; 64 
countries

Bivariate regression

Stock markets reacted more significantly 
to the number of cases as compared to the 

number of deaths

Mazur et al. 
(2020)

March 2020; 
USA EGARCH

Some sectors showed positive returns while 
others like real estate, entertainment and 

hospitality showed negative returns

Lycosa and 
Molnar (2020)

March 2020; 
USA

Non-linear 
Autoregressive 

model

Abnormal google searches lead to financial 
market volatility

Sansa (2020)
1st March to 25th 

March 2020; 
China and USA

Bivariate regression Significant positive relationship between 
COVID 19 case and stock markets

Zaremba et al. 
(2020) 2020; global Panel regression

Non-pharmaceutical government policies 
significantly increase equity market 

volatility.

III. DATA AND METHODOLOGY
A. Data
In this study, we compile a panel dataset for the 10 worst hit countries by 
COVID-19 during December 2019 to May 2020. We construct the dataset on stock 
market indices (INDEX), GHS, MCI, CPI, and CSI. We use daily data for all these 
variables for the analysis. We use the case-fatality ratio (CFR) to select the worst 
hit countries. The rationale behind this is that CFR captures the failure of health 
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facilities, which in turn results in higher mortality for a given number of confirmed 
cases. In this analysis, the ‘worst-hit’ countries are the ones with the highest CFR 
during the study period. Specifically, these countries are Mexico, Peru, Indonesia, 
Brazil, the Philippines, Russia, Argentina, the US, South Africa, and India.

The daily data on the major stock market indices (INDEX) in these countries, 
were taken from the website of yahoo finance. The daily data on MCI, CPI, and 
CSI were obtained from RavenPack’s website (https://coronavirus.ravenpack.
com). We use MCI as a proxy for the news effect of COVID-19. This index is the 
percentage of all news sources that cover coronavirus related information. Recent 
studies (Rogone et al., 2020; Haroon and Rizvi, 2020a; Subrhamanyam, 2019; 
Ding et al. 2019) used MCI to proxy for coronavirus news effect as well. The CPI 
index measures the percentage of news chatter that refers to panic or hysteria 
related to the virus. The CSI measures the level of sentiment associated with all 
other information mentioned in the news alongside the coronavirus. The index 
ranges from -100 (most negative sentiment) to 100 (most positive sentiment). The 
coronavirus panic index and sentiment index are taken as the other independent 
variables because sentiment or panic are important variables to explain stock 
market volatility (Iyke and Ho, 2021; Smales, 2017; Smales, 2014;  Zhang et al., 
2011;  Huerta et al., 2011;  Whaley, 2000). Hence, both CPI and CSI have been 
included in our regressions to avoid omitted variable bias.

To account for pre-existing health-preparedness of the studied countries, we 
compiled 2019 Global Health Security (GHS) Index, which is the most recent data 
available for all countries on the John Hopkins University’s website. The GHS index 
was developed by the Economic Intelligence Unit (EIU) in 2005 and is published 
annually since then by the Nuclear Threat Initiative (NTI) and the John Hopkins 
University (JHU). However, the GHS index remains time-invariant for the studied 
period and varies only across countries. The GHS index is based on 140 questions 
asked based on prevention, detection, and response related to pathogen related 
diseases, on the one hand, and the health system compliance with international 
norms and risk environment, on the other hand. In this study, the GHS index is 
used to proxy for health preparedness and capacity gaps of the countries, whose 
stock market volatility is investigated. The GHS index is used in the robustness 
analysis as one of the independent variables.

B. Methodology
B1. Estimating Stock Returns and Volatility
We calculate the stock returns from the data on stock price indices using Equation 
(1), 

where, Pt and Pt-1 are the current and the previous day’s stock prices, respectively, 
and Rt is the current stock returns. 

We estimate stock market volatility using exponential generalized 
autoregressive conditional heteroskedastic (EGARCH) model. However, before 

(1)
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applying the EGARCH model, we check whether the stock indices satisfy at least 
one of the following preconditions for using GARCH models. First, there must 
be evidence of volatility clustering; that is, large changes are followed by large 
changes and small changes are followed by small changes. Second, there must be 
evidence of autoregressive conditional heteroscedasticity (ARCH) effects; that is, 
the variance of the error terms of the series is not only heteroscedastic, but is also 
affected by variances preceding it. And third, there must be evidence of leverage 
effect; that is, there is negative correlation between past returns and the volatility 
of future returns. This generally appears when there is some ‘bad’ news. 

The EGARCH model is suitable for this kind of analysis where the effect of 
bad news causes more negative returns to stock markets than positive returns.1 
This was given by Nelson (1991) and is another form of the GARCH model. The 
EGARCH model is given by Equation (2).

where  denotes the conditional variance estimated based on any past relevant 
information; ωt denotes the conditional density function; α represents the GARCH 
effect; and β measures the perseverance in conditional volatility irrespective of 
market movements. The parameter γ measures the leverage effect. 

Having calculated the daily stock returns and volatility, we compute the 
descriptive statistics, namely mean, standard deviation, minimum and maximum 
values, to account for the nature of fluctuations in stock returns and volatility. 

B2. Estimating the Effect of Media Coverage on Stock Returns and Volatility
We estimate a bivariate static time-series regression model for each of the 10 
countries, with stock returns and volatility as the dependent variables, and media 
coverage index as the independent variable. Further, we estimate this regression 
model for two different time phases, Phase I, which represents when the epidemic 
was limited to China (i.e., from December 2019 to February 2020), and Phase 
II, which represents when the epidemic turned into a pandemic and spread to 
Europe and the USA (i.e., from March 2020 to May 2020). The regressions are 
given by Equations (3) and (4). Dividing the study period is important in order 
to account for the financial contagion effect of COVID-19 in these two phases (see 
Akhtaruzzaman et al., 2020). Since China and the US are the major players in the 
global market, any shock to their financial markets will likely have repercussions for 
stock markets around the world. Therefore, it is important to divide the COVID-19 
period into the epidemic (i.e., from December 2019 to February 2020) and the 
pandemic periods (i.e., from March 2020 to May 2020), in order to understand the 
effect on stock markets of COVID-19 in the economies studied.

 			 

1	 The EGARCH model is suitable for estimating volatility in financial markets because it allows bad 
and good news to have asymmetric impacts on financial markets. 

(2)
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where, Rt
i and Vt

i represent, respectively, stock returns and volatility at time t 
for country i; MCIt

i is the media coverage index at time t for country i; and μt
i 

represents the time-specific error-term for country i. Since we have 10 countries, 
we run 10 sets of bivariate time-series regressions to estimate stock returns and 
volatility for each of these indices.

For robustness check, we estimate the multivariate panel regressions in (6) 
and (7) for the entire period of study, using the random-effects estimator, with 
returns and volatility as the dependent variables and MCI, CPI, CSI, and GHS as 
the independent variables. Since GHS is a time-invariant independent variable, 
we assume that our true model is a random-effects model. We assume that in 
our model, the country-specific effects, ∝i, are uncorrelated with the explanatory 
variables.

(3)

(4)

where X is the vector of all explanatory variables.
This is further tested by using both the Hansen specification test and the 

Breusch–Pagan Lagrange Multiplier (LM) test. In our multivariate model, we also 
consider an additional interaction term, given by MCIit × GHSit, to account for the 
joint effect of media coverage and health preparedness on the stock market. The 
multivariate random-effects model is given by Equations (6) and (7).

(5)

where Rit and Vit are, respectively, stock returns and volatility for country i at time 
t. The explanatory variables are MCIit, CPIit, CSIit, and GHSit. The coefficient of 
the interaction term, MCIit × GHSit, shows the joint effect of media coverage and 
pre-existing healthcare preparedness of the countries on stock market returns and 
volatility.

IV. MAIN FINDINGS
In this section, we first present the results of volatility clustering, ARCH and 
leverage effects, and persistency of volatility shocks. These tests help understand 
the nature of volatility of the stock indices. Also, they serve as pre-conditions for 
applying GARCH models. 

(6)

(7)
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Table 2 shows a significant ARCH effect for the stock indices of Mexico, Brazil, 
and India, which indicates the presence of conditional volatility in the stock 
returns. This means that today’s shocks remain in the volatility of future shocks. 
The leverage effect, indicating the percentage of effect of bad news on volatility, is 
high for the stock indices of all countries, except for the US, Peru, and Indonesia. 
This means that all the other markets have high volatility in their stock indices in 
response to bad news or COVID-19 related information, in this case. Persistence 
of volatility shocks, which means the proportion of today’s shocks that remain in 
the volatility of future shocks, is high for all the countries. However, for the US, 
India, and South Africa, the persistence parameter is less than one, meaning the 
persistence of volatility stocks is unstable. The fluctuations in the stock indices and 
evidence of volatility clustering are also evident from Figure 1.

Table 2.
Description of the Stock Indices

This table reports test results of volatility clustering, ARCH and leverage effects, and persistency of volatility shocks 
for the stock indices of the studied countries. The heteroskedasticity test is performed based on the Lagrange 
multiplier (LM) test, which examines the null hypothesis of “no ARCH” effect. * and ** denote statistical significance 
at the 1% and 5% levels, respectively.

Country Stock Market 
Index

Volatility 
Clustering 

(yes/no)

ARCH Effect 
(LM Statistic)

Leverage 
Effect

Persistence of 
Volatility Shock

Mexico IPC Mexico Yes 8.45* 85.67% 0.95
Iran TEPIX Yes 2.84 77.09% 0.98
Peru S&P/BVL Yes 1.96 None 0.99
Indonesia JKSE Yes 2.76 None 0.40
Brazil BOVESPA Yes 12.79* 77.99% 0.93
Phillipines PSEI Yes 1.76 84.52% 0.95
Russia MOEX Yes 2.32 81.46% 0.99
Argentina MERVAL Yes 3.42 88.56% 0.94
USA S&P 500 No 31.92 None 1.01
South Africa FTSE Yes 1.66 83% 1.01
India SENSEX Yes 3.21** 82.09% 1.00
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Figure 1.
Stock Market Returns for Selected Indices

Figure 1 shows the stock returns of the selected indices over the pandemic period
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Figure 1.
Stock Market Returns for Selected Indices (Continued)

Source: Yahoo finance
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Figure 1.
Stock Market Returns for Selected Indices (Continued)

Source: Yahoo finance
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Figure 1.
Stock Market Returns for Selected Indices (Continued)

Source: Yahoo finance
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Figure 1.
Stock Market Returns for Selected Indices (Continued)

Source: Yahoo finance
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In Table 3, we report the stock returns and EGARCH volatility estimates for 
the entire period of the study.

Table 3.
Returns and Volatility of Stock Indices

This table shows the daily returns and volatility of the stock indices for the overall period (i.e. from December 2019 
to May 2020). The overall structure of returns and volatility for each of the indices is represented by the mean and 
standard deviation of returns and volatility. All measures are given in percentage form.

Daily Returns (%) Index Volatility (%)

Country Stock Market 
Index Mean Std. dev. Mean Std. dev.

Mexico IPC Mexico -0.09 1.78 0.10 1.79
Iran TEPIX 0.26 4.02 0.27 4.03
Peru S&P/BVL -0.12 1.79 0.03 0.10
Indonesia JKSE -0.13 19.09 -0.14 19.15
Brazil BOVESPA 0.06 3.66 0.10 1.64
Phillipines PSEI 0.01 1.97 0.03 0.11
Russia MOEX 0.00 1.97 0.04 0.11
Argentina MERVAL 0.23 3.88 0.15 0.31
USA S&P 500 -0.58 8.14 0.04 26.88
South Africa FTSE -0.12 2.19 -0.13 2.20
India SENSEX -0.05 2.51 -0.04 2.52

Table 3 shows the returns and volatility for the full sample period. Low to 
negative average returns and higher volatility are observed for most of the indices, 
suggesting unfavourable investor sentiments and perceived uncertainty created 
by the COVID-19 outbreak in these countries. Negative average stock returns are 
observed in India, South Africa, the US, Indonesia, Peru, and Mexico, indicated by 
low standard deviation of stock returns, which further indicates that more values 
are close to the mean. The US also recorded negative mean returns on S&P 500, 
but high standard deviation of returns. Next, in Tables 4 and 5, we estimate the 
stock market returns and volatility for the two phases, i.e., Phase I and Phase II, 
representing two different time-periods of the spread of COVID-19.

Table 4.
 Stock Market Returns and Volatility During Phase I (December 2019 – February 

2020)
This table highlights the stock market returns and volatility during Phase I, when COVID-19 was an epidemic and 
limited to only China. The methodology used is EGARCH. All values are in percentages.

Daily Returns (%) Index Volatility (%)
Stock Market Index Mean Std. dev. Mean Std. dev.
IPC Mexico -0.04 1.78 0.11 1.79
TEPIX 0.26 4.02 0.25 4.03
S&P/BVL -0.15 1.79 0.06 0.10
JKSE -0.14 19.09 -0.12 19.15
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Daily Returns (%) Index Volatility (%)
Stock Market Index Mean Std. dev. Mean Std. dev.
BOVESPA -0.06 3.66 0.10 1.64
PSEI -0.03 1.97 0.03 0.11
MOEX -0.02 1.97 0.04 0.11
MERVAL -0.23 3.88 0.15 0.31
S&P 500 -0.58 8.14 8.04 26.88
FTSE -0.10 2.19 -0.18 2.20
SENSEX -0.05 2.51 -0.02 2.52

Table 4.
 Stock Market Returns and Volatility During Phase I (December 2019 – February 

2020) (Continued)

Table 4 shows that all the indices experienced negative returns and high 
volatility during this period. The S&P 500 index experienced the highest average 
volatility during this phase. This may be attributed to higher media coverage and 
panic during the beginning of the epidemic, owing to rising uncertainty in other 
parts of the world, while COVID-19 was still limited to China (Aslam et al., 2020; 
Depoux et al., 2020). Another possible reason for this negative return could be that 
most of these countries announced lockdown around the start of the pandemic 
phase, resulting in a shutdown of almost all the economic activities which in turn 
affected their markets. 

Table 5.
Stock Market Returns and Volatility During Phase-II (March 2020 – May 2020)

This table highlights the stock market returns and volatility during phase II, when the COVID-19 became pandemic 
and spread to USA and Europe. The methodology used is EGARCH.

Daily Returns (%) Index Volatility (%)
Stock Market Index Mean Std. dev. Mean Std. dev.
IPC Mexico 0.12 19.15 1.11 1.79
TEPIX 0.10 1.63 1.25 4.03
S&P/BVL 0.03 0.11 2.06 0.10
JKSE 0.04 0.12 -3.12 19.15
BOVESPA 0.15 0.31 1.10 1.64
PSEI 0.11 1.79 2.11 1.79
MOEX 0.25 4.03 1.25 4.03
MERVAL 0.06 0.10 3.06 0.10
S&P 500 0.12 19.17 -1.12 19.15
FTSE 0.10 1.65 1.10 1.64
SENSEX 0.03 0.13 1.03 0.11

In Table 5, we present the mean daily returns and volatility for Phase II, which 
is the later part of the study period. During this period, the mean returns are low 
but not negative for all the indices, but volatility of asset returns remains high for 
all these indices. As discussed earlier, this may be attributed to the adjustment 
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in expectations related to the uncertainty induced by COVID-19. As time passed, 
investors received more positive information like news on COVID-19 vaccine tests, 
favourable recovery rates, etc., from various media sources (Sohrabi et al., 2020), 
which reduced the uncertainty related to COVID-19, and in turn boosted stock 
returns. However, the stock market still remains highly volatile for many of the 
indices, due to travel and lockdown restrictions in most countries. In the next step, 
we estimate the bivariate time-series regressions to evaluate the effect of media 
coverage on stock returns and stock volatility. These results are given in Table 6.

Table 6.
Bivariate Regression Results 

This table shows the bivariate time series regression estimates obtained using OLS for each of the stock price indices, 
with stock returns and stock volatility as the dependant variables and media coverage index as the independent 
variable. * indicates significance at 1% level.

Stock Returns Stock Volatility
Stock Market Index Coeff. t-statistic Coeff. t-statistic
IPC Mexico -0.0017* -1.85 0.0010* -1.79
TEPIX -0.0016* -1.93 0.0011* -4.03
S&P/BVL -0.0012* -2.59 0.0030 -0.10
JKSE -0.0018* -1.54 0.0001* -9.15
BOVESPA -0.0017* -1.59 0.0002* -1.64
PSEI -0.0001* -1.45 0.0004 -0.11
MOEX -0.001* -2.05 0.0005 -0.10
MERVAL -0.001* -1.74 0.0007 -0.31
S&P 500 -0.001* -1.83 0.0014* -6.88
FTSE -0.003* -1.61 0.0012* -2.20
SENSEX -0.0005* -2.17 0.0021* -2.52

Table 6 shows that the returns to most of the stock market indices are negatively 
and significantly related to the COVID-19 information. In contrast, volatility for 
most of these securities is found to be positively related to COVID-19 information, 
implying that securities become more volatile with increasing media coverage of 
COVID-19 information.

A. Robustness Check
The robustness of our bivariate estimates can be established by extending the 
bivariate regression model to a multivariate random-effects panel regression 
setting. To do this, we regress returns and volatility on media coverage and other 
explanatory variables, viz. the panic, sentiment, and global health security indices, 
by pooling countries together over the sample period.
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Table 7.
Random-effects Regression Results

This table shows the random-effects regression estimates obtained by pooling countries together over the sample 
period. The dependent variables are stock returns R and stock volatility V. The independent variables are MC, CPI, 
CSI and GHS. Models (1) and (3) do not have any interaction term, but Models (2) and (4) do. An interaction term, 
MC×GHS, is introduced in Models (2) and (4). The ‘rho’ estimate shows the proportion of variation explained by 
the country-specific fixed effect ui. The Hausman specification and the Breusch–Pagan LM test results show the 
appropriateness of the random-effects model. Finally, * indicates significance at 1% level.

Dependent Variable: Stock 
Returns (R)

Dependent Variable: Stock 
Volatility

(V)
(1) (2) (3) (4)

Intercept 0.07* -0.003* 0.005* 0.006*
(0.05) (-0.068) (2.946) (3.354)

MC -1.86* -2.600* 2.53* 5.47*
(0.76) (2.55) (2.76) (5.47)

CPI -1.57* -0.502 0.197 0.359
(3.23) (.864) (0.493) (0.670)

CSI -2.04* -0.097 0.890* 0.611*
(4.56) (1.133) (0.382) (0.857)

GHS 1.16 1.18* -2.33* -7.05*
(2.56) (2.36) (0.51) (0.63)

MC×GHS 0.12* 0.11*
(0.02) (0.01)

Sigma-u 0.3195 0.1522 1.036 0.152
Sigma-e 0.1463 0.1150 1.027 0.172
rho 0.9788 0.8150 0.9435 0.8246
Hansen test (Chi-square) 6191.43 6092.56
Breusch–Pagan LM test 
(Chi-square) 5192.01* 5246.23*

In Table 7, we present the results of the random-effects regression model. The 
results suggest that countries with greater media coverage experience significant 
decline in returns, and significant increase in volatility in response to an increase 
in the growth of COVID-19 cases. Investors trading with countries having higher 
coronavirus related media coverage may be apprehensive of market reactions, and 
this may cause a decline in stock returns for these countries. Because of uncertainty, 
investors may overreact to the pandemic in countries with higher media coverage, 
and this has a negative effect on stock markets (returns fall, while volatility rises). 
However, the interaction between MCI and GHS is found to positively affect 
stock returns, and this may be attributed to the more positive news related to 
health-preparedness along with other COVID-19 related news. The joint effect is 
found to moderate the negative impact of COVID-19 related information on the 
stock markets. Both the Hausman test and the Breusch–Pagan LM test show that 
random-effects model is the correct model for the analysis.
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V. CONCLUSION AND POLICY IMPLICATIONS
This study examined the role of media coverage of the COVID-19 information on 
the stock market returns and volatility for the 10 worst hit countries. We divided 
the COVID-19 period into two phases based on the spread of the virus in order 
to examine its effect on stock returns and volatility during the 2 phases. The 
study found that stock market returns for most of the countries experienced low 
to negative returns and higher volatility at the onset of COVID-19. In the later 
phase of COVID-19, returns improved but volatility remained high. This may be 
attributed to reduced uncertainty related to the virus in the later phase. Volatility 
remained high in the later phase primarily due to lockdown restrictions in most of 
the countries studied.

When the coronavirus was limited to China, stock markets in all the countries 
considered experienced negative returns and high volatility. This may be 
attributed to the proactive role of the media in these countries. Our bivariate 
regression results showed a positive and significant relationship between media 
coverage of COVID-19 and stock market volatility, but a negative and significant 
relationship between media coverage and stock returns. This is consistent prior 
studies. However, when we interacted media coverage with health-preparedness, 
the coefficient of the interaction term was positive for stock returns and negative for 
stock volatility, indicating that the effect of health preparedness helped to mitigate 
the negative impact of media coverage related to COVID-19 on the stock market. 
A recent study by Dash et al. (2020) also emphasised the need for government to 
invest more resources in the health sector for a more resilient economy. Along 
similar lines, the emphasis on healthcare preparedness in this study is an important 
contribution to the already burgeoning literature on COVID-19 and stock markets. 
Government lockdown stringency can also be a contributing factor to the volatility 
of stock returns and can be tested as a determining factor in future research.
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