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Abstract

Purpose – The objective of this research is to identify the economic, demographic, sanitary and even cultural
factorswhich explain the variability in the cross-section of returns in differentmarkets globally during the first
weeks after the outbreak of COVID-19.
Design/methodology/approach –Building on the event studymethodology and using seemingly unrelated
equations, the authors created several indicators on the impact of the pandemic in 75 different markets. Then,
and using cross-sectional regressions robust to heteroscedasticity and using an algorithm to select independent
variables from more than 30 factors, the authors determine which factors were behind the different stock
market reactions to the pandemic.
Findings – Higher currency depreciation, inflation, interest rate or government deficit led to higher returns,
while higher life expectancy, ageing population, GDP per capita or health spending led to the opposite effect.
However, the positive effect of competitiveness and the negative effect of income inequality stand out for their
statistical and economic significance.
Originality/value – This research provides a global view of investors’ reaction to an extreme and unique
event. Using a sample of 75 capital markets and testing the relevance of more than 30 variables from all
categories, it is, to the authors’ knowledge, the largest and most ambitious study of its kind.
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1. Introduction
The economic scenario left by the COVID-19 pandemic is devastating. The impact of the virus
itself and the measures applied to curb it have led to trade restrictions, saturation of social
services, unemployment, shortages of certain products and many other economic and social
problems.

This situation also has an impact on equity markets. It affects the short-term viability of
almost any company, but above all, it impacts investors’ expectations as uncertainty spreads
through various channels: duration of restrictions, virus mortality, estimated time for
immunisation, probability of a new pandemic, etc.

Since the first wave of the pandemic, an emerging body of research has analysed its effect
on assets, and the results are similar to other political and unexpected events: negative impact
on share prices, positive impact on volatility and an increase in various forms of financial
contagion (Baker et al., 2020; Heyden and Heyden, 2021; Pandey and Kumari, 2021; Zhang
et al., 2020; Zaremba et al., 2020 or Zimon et al., 2022). However, with notable exceptions
(Ashraf, 2021; Fernandez-Perez et al., 2021 or Seven and Yilmaz, 2021), the considerable
differences in market losses remain largely unexplored.

From 31st December until 1st June, the Austrian market fell by 36% while the German
market fell by 13%, the main Colombian index was down 40% while the Mexican index was
down 17%, and Indian stocks fell by 18%while in neighbouring Sri Lanka they fell by 41%. It
is these huge disparities that have led to this research because although the pandemic has
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affectedmarkets globally, it is also true that by exploring these differences, we can contribute
to a more detailed understanding of the financial effects of such an event.

Therefore, the main research question is to evaluate whether the variability in returns in
markets is due to national level factors. More specifically, we investigate whether health,
economic, demographic and even cultural factors are behind investors’ different reactions.
Furthermore, we assess whether the influence of significant factors on performance is
persistent over the course of the first weeks of the pandemic.

Our experiment begins with daily changes in the major stock market indices of
75 countries of all income levels and regions. The indicators we use to estimate the impact of
the pandemic on each market are abnormal returns, obtained using an extended market
model and under a multivariate equation system called seemingly unrelated regressions
(Karafiath, 1988; Zellner, 1962). Thanks to this method we obtain our indicators in a single
step and consider cross-correlation, one of the biggest problems when examining time-
clustered events. With these returns, we construct five different indicators which we use as
dependent variables in the cross-sectional equations. For these equations, we use 33
explanatory variables selected individually for each equation by backward method,
including control variables, such as GDP or aggregate consumption, and pandemic-related
variables, such as ageing population or the number of tourists received. In addition, we test
recent evidence (Ashraf, 2021; Fernandez-Perez et al., 2021; Hu and Zhang, 2021) on the
relationship between national culture and the impact of COVID-19 on markets.

In particular, we show that a large part of the market reaction is rationally explained and
that there are changes in some of the explanatory variables according to the period examined.
Thus, some of the factors that affected investors’ decisions are not immutable throughout the
pandemic.

We find evidence of the impact of certain economic and demographic variables, some of
which are unexpected, such as the negative influence of a country’s wealth, as well as
significant regional differences. However, the most important findings refer to the impact of
the level of competitiveness and the equality of income distribution. These two variables
withstand robustness tests, show remarkable persistence across all regressions and are of
enormous economic size. Moreover, we show that the cultural effect reported by other
research is diluted in the presence of competitiveness. These results provide novel evidence
on how extreme events affect equity markets, and can contribute to improving market
stability, especially in the most affected countries.

Next, we review the related literature, then explain the origin of the data, themethods used
and the different robustness tests. We continue with a section on the results and the
corresponding discussion, and end with a summary of the findings.

2. Literature review and research objectives
Our study makes use of two methods that are widely used in financial literature. The first is
related to event studies, as we estimate abnormal returns as an indicator of the pandemic’s
impact. The second is to find the driving forces behind the exposure, typically with cross-
sectional, panel or mixed methods.

This literature is now developing in all fields and, in our view, is closely related to research
about rare events or disasters and their effect on markets. Barro (2006) found that major
disasters were partly responsible for the stockmarket premium during the twentieth century.
Apart from this, the literature studying the impact of more specific episodes is prolific
(Natural disasters (Bourdeau-Brien and Kryzanowski, 2017); Aviation catastrophes
(Kaplanski and Levy, 2010) or even an earthquake (Valizadeh et al., 2017)). It is quite
evident that such events cause high social, political, and economic risk which is logically
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transferred to financial markets. Given the nature of these disasters, they usually cause
abrupt falls in share prices, and spikes in volatility.

Our research is built on the premise that the emergence of the new coronavirus caused a
significant negative reaction in stock markets. First, the market was hit by uncertainty, then
by government and self-preventivemeasures and, finally, by the very incidence andmortality
of the virus.

Baker et al. (2020) show that COVID-19 has caused an unheard level of uncertainty, and
they assert that this is directly related to government and individual measures. Many
researchers have reported significant and negative abnormal returns caused by the
pandemic, using various models, methods, and samples (Angosto-Fern�andez and Ferr�andez-
Serrano, 2022b; Ashraf, 2020b; Heyden and Heyden, 2021; Liu et al., 2020; Ramelli and
Wagner, 2020; Xiong et al., 2020), along with a global increase in volatility and contagion
(Aloui et al., 2022; Baker et al., 2020; Rakshit and Neog, 2022; Zaremba et al., 2020; Zhang et al.,
2020). Market sensitivity to the increase in cases has also been studied, and daily growth is
negatively related to stock returns of a large number of the world’s markets (Ashraf, 2020a;
Seven and Yilmaz, 2021; Pandey and Kumari, 2021), with some exceptions, as shown by
Kumeka et al. (2022) for the case of Sub-Saharan African markets. There is a study that even
relates market illiquidity and COVID-19 cases and deaths thanks to the wavelet coherency
approach (Tiwari et al., 2022).

In our opinion, the negative impact of the new coronavirus on markets is sufficiently
demonstrated. Even in countries that were previously hit by disrupting events, such Iraq
(Salehi et al., 2022; Shafeeq Nimr Al-Maliki et al., 2023). Thus, through this research we try to
address the differences among a cross-section of global markets using rational explanations.

In this sense, there is a growing finance literature that looks for specific determinants of
risk exposure during extreme events. Articles about theTrump victory (Wagner et al., 2018),
Brexit (Hill et al., 2019; Oehler et al., 2017), the conflict between China and Taiwan (He et al.,
2017) or the failed attempt of independence in Catalonia (Angosto-Fern�andez and Ferr�andez-
Serrano, 2022a). These articles found significant factors that partly explain the variability of
returns during these episodes, but as they are country or region specific, the evidence
corresponds to firm-level characteristics.

The lack of one-time events at a higher-level limits insights into specific country
determinants. However, publications on macro variables affecting the cross-section of
returns, have been developing for several decades (Ferson and Harvey, 1991; Lettau and
Ludvigson, 2002; Vassalou, 2003; Verma and Bansal, 2021), and there is also evidence on the
current pandemic and the different reactions in markets around the world.

At firm-level and limited to the Chinese market, Xiong et al. (2020) show factors that
negatively affect returns, such as belonging to the most vulnerable sectors, the number of
fixed assets, and having more institutional investors; and other factors that positively affect
returns, such as market size, profits, growth opportunities, and combined leverage. A more
detailed sector-by-sector analysis can be found in He et al. (2020), whose research suggests
that the rapid recovery of Chinese firms is partly due to the size of the economy,
infrastructure, the industrial chain, and public stimulus. Shin and Park (2022) even found
evidence that women-led businesses were more resilient to the pandemic in South Korea. In
other sector-by-sector study but in India, Verma et al. (2021) found that the lockdown imposed
by authorities was beneficial for the performance of most of the industries.

In the same vein, but using data from the US and the EU, Ramelli and Wagner (2020) and
Heyden and Heyden (2021) present significant results regarding the level of
internationalisation, financial constraints, or ownership structure. Not to mention the work
ofAbbas andNainggolan (2022), who analyse firm-level factors, such as liquidity or solvency,
that may have mitigated the effects of workplace closures in ASEAN countries.
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At country level, there are at least, two studies that found that national culture plays an
important role, explaining returns spread at national level. Specifically, these cultural
variables are the level of uncertainty avoidance (negative effect) and individualism (positive
effect) (Ashraf, 2021; Fernandez-Perez et al., 2021). The negative influence of uncertainty
avoidance is also detected at firm-level by Hu and Zhang (2021).

There is another paper (Chia and Zhong, 2020) that also relates national culture to equity
markets, but through volume, where more confident, individualistic, and less risk averse
nations implymore trading volume during the pandemic. Income level, civil rights protection,
the quality of institutions and better market conditions are positively related to volume as
well. Fernandez-Perez et al. (2021) also presented weak evidence in control variables, such as
the negative effect of GDP per capita, the surprising positive effect of population density, and
the negative effect of market volatility on returns. In addition, they report the negative effect
of stringent policies and the level of corruption, and the positive effect of the level of
democracy.

A global study of 77 countries also found significant differences in terms of a country’s
income level (Liu et al., 2020). According to the authors, in high-income countries, there was
an overreaction and then a faster rebound effect than in low-income countries. In addition,
they find that the tighter the restrictions the better the market performance. Finally, a
negative influence on returns from the services and natural resources industry was
reported by Seven and Yilmaz (2021) over a sample of 78 markets, which is one of the
biggest samples.

Given the current focus on the pandemic, new evidence may appear almost every day, but
at present it remains very limited in this regard. Therefore, our research attempts to go
further by collecting those variables that have recently been shown to be related to market
returns during the pandemic, adding those that have historically been shown to be rewarded
in the markets, and adding others that, in our view, may have much to say at a time of health,
political, and economic crisis.

Thus, our research complements other similar research in the study of the variables
involved in the impact of COVID-19 on equity markets, but above all it introduces some very
important variables that are often neglected, such as income inequality.

Therefore, the objectives of this research are as follows:

(1) Estimate the cross-sectional variability of abnormal returns during the first wave of
the pandemic.

(2) Determine as many factors as possible at the national level that are potentially
responsible for this volatility.

(3) Estimate how much of the cross-sectional variability can be rationally explained by
these factors.

3. Data and methods
This is an experimental study that aims to look for the determinants that will help us explain
the variability of stock market returns during the COVID-19 outbreak. Therefore, as an
indicator of the pandemic’s impact, we use a country’s abnormal returns, commonly used in
event studies.

To do so, we collected the daily quotations from the stock market indices in local
currencies [1] – one per country – provided that there were data from at least 100 sessions
before 31 December 2019, the day when the first case was detected. Then, we used them to
compound logarithmic returns:
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rit ¼ ln

�
Pit

Pit−1

�
(1)

where rit is the return to index i on day t and Pit or Pit−1 are the points of the index i on day t or
t-1.

The data was obtained from Investing and by asking each stock exchange individually
when the data was not on the website. This procedure gave us a sample of more than 90
countries, but after applying the requirement that no more than 25% of their returns should
be 0, the sample was reduced to 80 countries. In addition, we checked that the countries had
sufficient economic and social indicators to be able to conduct the subsequent analysis. This
last requirement left us with a final sample of 75 countries. The list of countries and their
respective stock indices, as well as details of raw returns, can be found in Appendix 1. The
period used to estimate these indicators runs from 2 August 2019 to 1 June 2020 covering the
entire period already known as the first wave. This makes a total of 211 daily returns per
market. To obtain abnormal returns, we use an extended market model; we add an
autocorrelation term and a lag term of themarket to the traditionalmarketmodel. The returns
used as market proxy are those of the MSCI World.

We applied this model due to theoretical and statistical reasons. First, it is known that
when a market is not fully efficient, the past terms of asset returns can influence present
returns. We also realised that in many markets, especially in developing countries, the
autocorrelation or the lagged market term was sometimes more important than the market
term itself. Finally, this model was more descriptive than the market model in most markets,
these results are available on request.

Abnormal returns are obtained in a single step using dummy variables and jointly
estimated through a multivariate equation system called seemingly unrelated regressions
(Karafiath, 1988; Zellner, 1962). This represents an easy way to obtain abnormal returns and
it considers contemporaneous dependence on disturbances by taking into consideration one
of the main problems of clustered events: cross-sectional correlation [2].

Thus, dummy variables are used to estimate these abnormal returns, and each dummy
coefficient corresponds to one week and its value represents the daily average abnormal
return of that week. For each national market:

rit ¼ αi0 þ αi1 * rit−1 þ βi1 * rWORLDt þ βi2 * rWORLDt−1 þ
XYi

j¼0

δij *Dj þ εit (2)

rit is the logarithmic return of the index (country) i on day t; αi0 is the constant of themodel for
the index i; rit−1, rWORLDt and rWORLDt−1 are the autocorrelation of rit, the logarithmic return of
the world market index on day t and its lag, respectively. αi1, βi1 and βi2 are their associated
coefficients. δij is the average daily abnormal return for index i in week j, Dj is a binary
variable that takes the value of one on any of the days of week j of the event, and εit is the
disturbance term. The weeks of the event are defined as Yi since they take different values
depending on the country. Ranging from 10 to 22. This is because we define the event
(pandemic) as beginning when the first case is detected and made public by the authorities in
each country.

Once the coefficients are obtained, we rely on two different approaches to the problem: the
first one organises the returns from the first case, so that we can compare abnormal returns
from the first weeks of any country’s pandemic, even if they occurred non-
contemporaneously; the second, places time zero at the official WHO pandemic
declaration, in this case analysing a simultaneous event in all markets. The first approach
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responds to the most extensive analysis possible of the development of the pandemic in each
country, and the second specifically responds to exploring the weeks that most affected the
markets, which is where we have found the most minima.

Out of all possible indicators we select five: three of them start from the first week of cases,
and two of them around the week when the pandemic was declared. These indicators are:
FWAR (0), FWCAR (0,1), FWCAR (0,9), OPAR (0) and OPAR (�1,2). FW refers to first week
and OP to official pandemic, AR and CAR are abnormal returns and cumulative abnormal
returns, and the number of weeks included is given in brackets:

CARiðt1; t2Þ ¼
XN¼t2

j¼t1

δij (3)

where CARiðt1; t2Þ are the Cumulative Abnormal Returns to market index i, from t1, the
beginning of the observation period to t2, the end of the respective period.

The reason the longest period is 10weeks is because it is the last CAR forwhich the sample
is 75, as there are countries that had been detecting cases for 10 weeks at most by 1 June. The
OPAR (�1,2) corresponds to the analysis of the weeks surrounding the pandemic declaration,
as this is where the highest number of minima is concentrated. The main statistics of
abnormal returns are shown in Table 1.

As previously explained, these abnormal returns are used as an indicator of the impact of
COVID-19 at country level and as a dependent variable in a set of cross-sectional regressions,
estimated by OLS using heteroscedasticity standard errors.

To the best of our knowledge, we have collected the largest sample of economic, social, and
health variables to explain the behaviour of world markets during the pandemic. This does not
imply that there may be omitted variables, but our intention was to try to ensure that no
variables of potential impact were left out. The sample consists of 33 variables: Global
Competition Index (GCI), Human Development Index (HDI), Social Progress Index (SPI),
Individualism (IND), Masculinity (MAS), Uncertainty Avoidance (UA), Capitalisation (CGDP),
CountryRisk Premium (CRP), GDP per capita (lnGDP), GDPGrowth (GRW), Public Debt (DEB),
Deficit (DEF), Country Liquidity (lnL), Interest (I), Inflation (CPI), Dollar Appreciation (DA),
Aggregate Consumption (COGDP), Current Account (CA), Net Exports (XN),
Internationalisation (lnIN), Population (lnP), Ageing Population (65), Average Age (lnAA),
Life Expectancy (LE), Health Expenditure (HE), Physician Density (PD), Beds Available (BA),
Coalition Government (COG), Services Sector (SS), Tourists (lnT), Tourists over Population (TP)
andGini coefficient (GIN). All these variables are summarised and contextualised inAppendix 2.

To carry out this cross-sectional analysis, we follow an algorithm system: specifically, the
backward method [3]. Using this method, we allow each dependent variable to be regressed
against its optimal explanatory variables; therefore, we start regressing each one against all
the regressors and start removing the least significant variables until the Akaike criterion,
the Hannan-Quinn criterion, and the adjusted R2 reach optimal values. This method is risky
because it is based on statistics and not on a fundamental economic model, but it allows us to
introduce changes in the variables that each model incorporates, and this can be more
realistic because an investor may consider certain information on the day of the first
contagion and different information two weeks later. Thus, each regression follows this
general equation:

CARiðt1; t2Þ ¼ α0 þ
XN¼X

j¼1

γj *Variableij þ μi (4)
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where γj is the load of each factor j in the cumulative abnormal returns during the selected
period. Variableij can be any of the 33 variables chosen. μi is the error term. X is a different
number for each regression, depending on the number of optimal j factors chosen according
to the methodology explained above.

We are aware that many of these variables have a similar objective and may therefore
have a near perfect correlation or collinearity. This has been considered and they are not
simultaneously included in the initial regressions. The correlations of all these variables are
displayed in Appendix 3. In Appendix 4, we show statistical information about the
explanatory variables. They have been obtained from The World Bank and Investing.

In summary, for each impact indicator (abnormal returns), we select different regressors.
In doing so, no single equation confirms or disproves the result of another, as we allow for
different explanations for each indicator. For this reason, we implement two robustness tests
for all regressions. First, we apply random resampling with replacement to all regressions,
simulating population rather than sample behaviour. The procedure is applied 50 times per
regression. Using the full sample, we will have 50 equations per dependent variable with 75
different data, which could be from 75 the same to 75 different, as in the original sample.
Second, we add regional fixed factors. We created eight binary variables dividing the world
into regions to control for fixed effects: Africa (A)- 9 markets, Asia (AS)- 17, North America
(NA)- 3, South America, and the Caribbean (SA&C)- 8, Europe (E)- 19, Eastern Europe (EE)- 7,
Middle East and Northern Africa (MENA)- 10 and Oceania (O)- 2. In this way, we check
whether the fundamental factors are compatible with regional and cultural effects.

4. Results and discussion
Table 2 shows the regression results using the entire sample. The exception of OPAR (0) is
due to the fact that some countries had not yet reported their first case when WHOmade the
declaration. Coefficients are shown for variables that are included in at least one regression.

First, the signs of DEF and lnGDP are striking. The former is relevant in the first weeks of
the pandemic and the latter in the longest period and in theweek of theWHOdeclaration. The
economic and statistical significance is large, and we believe it has to do with the fact that
richer countries, in terms of GDP and surpluses, have more stable markets, and an event like
this canmake themmore volatile, while markets in developing countries are characterised by
greater turbulence, and in that sense the pandemic does not represent the same problem.

These results fit with those obtained by Fernandez-Perez et al. (2021) with respect to the
wealth with a sample similar to ours, however they contrast with the research of He et al.
(2020) who indicate that national product positively influenced returns, although they refer
only to China.

The interest rate (I) is significant and positive in FWCAR (0,1). This makes sense since
countries with higher rates could intervene to stimulate the economy through monetary
policy. Nevertheless, the sign changes in OPAR (0), which complicates this explanation,
although it should be borne in mind that stimulus measures were being announced in Europe
and the United States at the same time, which could make variable I less interesting for
investors. In the same vein, inflation positively affects returns in FWCAR (0,9) and OPAR (0),
as is expected by definition, but it also changes its sign in FWCAR (0,1), which could be driven
by pandemic sentiment. In this sense, the high positive correlation (0.88) between both
variables is noteworthy.

Surprisingly, the sign of DA is positive and relevant in the two shortest periods, which
means that markets with weaker currencies (depreciated against dollar) reacted better to the
first wave of the pandemic. This could be interpreted as a better valuation of export capacity
rather than import capacity, or the influx of foreign investors in search of cheaper
investments. Internationalisation has a positive impact onmarkets in FWAR (0) and FWCAR
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(0,1), therefore countries that are more connected to the rest of the world have a better
performance. Interestingly, the evidence found at the aggregate level is also found at the firm
level, as attested by the research of Ramelli and Wagner (2020) and Heyden and
Heyden (2021).

The variables that aremore related to the pandemic characteristics also explain part of the
downturn. Population over 65 and life expectancy are debated as health indicators, but the
two are consistent and do not overlap. Thus, countries with a higher proportion of older
people or longer life expectancy were more vulnerable. UR is only relevant in the week of the
first case, but with the expected sign. This directly contrasts with a previous study
(Fernandez-Perez et al., 2021) that surprisingly found a positive relationship between
population density and returns, this difference may be due to the method used to measure the
variable. HE is significant and persistent in almost all equations, but with a negative sign,
which may also be related to the country’s level of development. In any case, it seems that
higher investment in health did not lead to better returns.

However, the main result is for the Global Competition Index. First, it is significant during
all periods examined, and the effect is so profound that the market does not absorb it quickly.
It has the expected sign and is responsible for 2/3 of the explanatory power of all regressions.
Economic size is also important. For example, in the longest window, the GCI of a Q1 country
is responsible for a 19.92% drop compared to a country in Q3, ceteris paribus.

The following simulation gives an understanding of the overall effect of the variables. If a
country were to have low competitiveness (Q1), high surplus (Q3), high currency appreciation
(Q1), a low degree of internationalisation (Q1), high urban population (Q3), ageing population
(Q3) and health expenditure (Q3), it would obtain a premium of �3.61% compared to a
country with the opposite characteristics for the FWAR (0). This is an important figure
considering that the average daily abnormal return during that first week was �0.43%.

Table 3 shows the equivalent results for the reduced sample. As can be seen in appendix 4
there are missing variables for some countries, so this table reports the coefficients of the
regressions using the sample of 56 countries, corresponding to the variable with the least data
(GIN). It also contributes to the robustness of the experiment.

Wealth measured by GDP only remains significant in FWCAR (0,9). The sign is now clear
for I (positive) and for CPI (negative), although they are significant in fewer regressions. The
level of urbanisation and internationalisation are not consistent, as the signs change with
respect to the full sample. The rest of the significant variables remain in the reduced sample
with some minor differences. DA is significant in four of the five periods. 65 wins out as an
indicator over lnLE, and the GCI and HE are no longer significant in some periods but remain
robust in the rest.

Among the new variables, market size appears relevant and positive in OPCAR (�1,2),
which can be explained by more liquid and less manageable markets, and services’ share in
GDP is negative for OPAR (0), which was also expected given the special affectation of this
sector. Both the positive role of market size (Xiong et al., 2020) and the negative role of the
service sector (Seven and Yilmaz, 2021) are in line with international evidence.

However, the role of the Gini coefficient stands out above all, since it is negative and
significant in all regressions, especially in the longer periods. This may indicate a long-tail
effect of inequality in the market, and it is also economically relevant.

For comparison purposes, a country in Q3 would obtain returns of�9.27% compared to a
Q1 country for the longer period. Moreover, it does not lead to a detrimental effect of the GCI
on returns, so an uncompetitive country with a rather unequal income distribution would
obtain�30.96% for the same period. Thus, the combination of the twowould explainmuch of
the fall suffered by international markets.

Inequality could affect economic recovery in a number of ways.We believe that among the
most important of these is the citizens’ capacity to undertake collective measures to contain
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the virus. In a highly unequal society, measures cannot be homogeneous for all, as some will
be able to afford them, and others will not.

Also notable is the general increase in the regressions’ ability to explain cross-sectional
variability, reaching figures of over 40%. Thismay be due to a reduction effect, as the smaller
sample may have less variability, as well as an increase effect, as new variables found to be
partially significant are included. Overall, the goodness of fit and information criteria indicate
that the descriptors used best describe the returns ordered by the time the virus entered each
country, rather than by calendar date. Thus, it appears that during the first weeks of
confirmed cases, investors react in a similar (or less variable) way, as for example, in China
and South Africa, despite occurring at very different times.

4.1 Robustness tests
Despite discovering novel and intriguing findings on multiple variables, our study’s sample
size remains limited relative to the number of variables integrated into the cross-sectional
regressions. Hence, our primary focus for assessing robustness pertains to sampling bias. To
ensure the reliability of variable-specific outcomes across markets, we conducted systematic
resampling with replacement on all aforementioned regressions.

Table 4 present variables ordered identically to the previous section, with the percentage
denoting the frequency of sustained significance for each variable. That is to say, if it
indicates a rate of 90%, it means that the variable remained significant and sign consistent in
45 regressions out of 50. In this way, we evaluatewhether the results are resistant to sampling
changes. While it is true that our sample includes more than 95% of the world’s market
capitalisation, including more countries would therefore probably not alter the results. It is
also true that these results may be produced by only a few markets.

The results for the rate of dollar appreciation, the level of internationalisation (as also
suggested by the reduced sample), urbanisation (idem), and ageing population do not reach
the minimum threshold that might be desired. At a level below 75–80%, it could be that in a
similar experiment the results would be different if 10–15 countries more or less were used, so
it is likely that the significance of these variables is related to some specific country/countries.

Government deficit, interest rate, inflation, life expectancy, and health care spending
present limited evidence, being robust in at least one of the periods. It is important that CPI
shows robustness when it has a positive effect on returns in FWCAR (0,9). The same applies
for the interest rate, which is robust to FWCAR (0,1). Competitiveness and wealth per capita
are the strongest variables. It appears that the relative competitiveness position has a positive
effect on coping with COVID-19, while closely related output per capita has a pernicious
effect.

Panel B shows the same procedure as the Panel A but using the reduced sample. In
general, the results are even more conservative. The evidence on DEF, I, CPI, lnLE and HE is
diluted, while it increases for DA, UR (with opposite sign) and 65. This indicates a sample
dependence in the significance of these variables. On the other hand, GCI and lnGDPmaintain
a robust effect, despite changes in the regressions in which they are representative. The new
variables are not robust, with the exception of the Gini coefficient, which is significant in 48
out of 50 regressions for the FWCAR (0,9) period.

We also test whether the results are robust to the introduction of regional fixed factors,
and we also show that our competitiveness variable is robust to the introduction of similar
variables and even cultural variables.

Regarding the incorporation of geographical variables, we can highlight that the impact of
ageing population variables becomes non-significant and changes direction, suggesting a
greater influence of regional factors, while most of the variables consistently exhibit
significance. Europe emerges as the most affected region, reflecting the high priority given to
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pandemic containment efforts by governments. However, the inclusion of regional factors
does not enhance the explanatory power of themodel, as indicated by the information criteria.

Replacing the GCI with alternative variables such as the HumanDevelopment Index (HDI)
and Social Progress Index (SPI) does not yield consistent or significant results. Thus, the GCI
remains a more robust indicator for understanding the observed relationship with abnormal
returns.

Additionally, national culture has been found to play a significant role in the pandemic’s
impact on various markets (Ashraf, 2021; Fernandez-Perez et al., 2021). Uncertainty
avoidance and individualism have been identified as influential cultural factors. However,
when incorporating these variables alongside the Global Competitiveness Index (GCI) in
cross-sectional regressions, the GCI continues to demonstrate greater robustness. The
cultural variables have minimal contribution and even worsen the model’s specification,
except for uncertainty avoidance, which negatively affects returns in the weeks following the
initial cases. In other specification, excluding the GCI, uncertainty avoidance still shows a
negative impact but does not significantly improve the model’s fit. In conclusion, the concept
of competitiveness effectively captures the information provided by cultural variables. All
these results are available on demand.

FWAR(0) FWCAR(0,1) FWCAR(0,9) OPAR(0) OPCAR(�1,2)

Panel A: full sample
GCI 100% 100% 100% 84% 98%
lnGDP 92% 86%
DEF 66% 90%
I 80% 60%
CPI 32% 82% 60%
DA 52% 46%
lnIN 42% 66%
UR 74%
65 62% 66%
lnLE 58% 86%
HE 46% 96% 64% 52%

Panel B: reduced sample
GCI 100% 100% 100%
CGDP 46%
lnGDP 88%
DEF 48% 62%
I 38%
CPI 66% 70%
DA 70% 64% 84% 82%
COGDP 54%
lnIN 46% 78% 50%
UR 100%
65 46% 64% 88%
HE 72% 60%
SS 60%
GIN 40% 56% 96% 54% 78%

Note(s): Variables’ description is available in Appendix 3. Each equation (column) contains the same
regressors as in Table 2 for the Panel A, and as in Table 3 for the Panel B. Each percentage represents the times
the variable is significant at standard levels over 50 regressions
Source(s): Table by authors
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4.2 Results discussion
The aim of this research was to find out to what extent global returns could be explained by
cultural, economic, demographic and health differences in different markets during the first
wave of the pandemic. To some extent we have shown that an important part of this
abnormal behaviour can be rationally explained. This varies from a moderate 16.60% to
figures of over 40% in several regressions which is a relatively high coefficient of
determination for a cross-sectional study. Therefore, we can say that investors took different
national factors into account when protecting their investments against the effects of the
pandemic.

Some of the above results may be obvious, such as investors paying attention to interest
rates or the price of local currency. In a state of high uncertainty, these are financial variables
that can give an idea of how well that market will be able to withstand a crisis. Likewise, it is
logical to think that the countries most affected are those with the oldest populations, or those
with the largest share of production devoted to services.

In our view, this is why two results stand out. The first is the importance of
competitiveness at a national level. Firstly, it prevails over other indicators, indicating that
for investors there are important nuances, and secondly, because of the economic significance
of this variable. It seems that the GCI is able to synthesise a lot of information that investors
take into account, explaining falls in returns of around 20% for the longest periods, when the
average is close to�10%. Perhaps it would be interesting to incorporate it in future research
on stock markets given the importance of this indicator in times of uncertainty. The second is
the result of the Gini coefficient. What is surprising is not so much its economic relevance
(which it also has), but because it points to inequality as a determining factor in capital
markets. This finding is somewhat controversial because any measure aimed at improving
the functioning of markets is usually related to competitiveness (labour market deregulation,
tax cuts, removing barriers to entry, etc.), and it cannot therefore be contemplated that income
equality makes a market stronger in times of crisis.

5. Concluding remarks
In this article, we have presented new evidence on one of the topics we need to analyse the
most: the new coronavirus and its effect on the economy. In particular, we investigate which
variables have influenced the impact of the pandemic and preventive measures on global
stock markets. Our impact indicators consist of five different measures of abnormal returns,
and we have more than 30 descriptive variables for a total of 75 markets.

The most relevant contribution of this research concerns the role of competitiveness and
income inequality, the former having a positive impact and the latter having a negative
impact. These two variables pass the robustness tests and are responsible for most of the
regressions’ ability to describe the sample.

Despite these interesting results, which hopefully contribute to this emerging debate, the
adjusted coefficient of determination reaches figures somewhat above 40% in the best
regressions. This means that there is still room to discover new explanatory variables and to
improve on the evidence presented here. It would also be interesting to extend the research to
find out to what extent a greater impact on capital markets after COVID-19 translated into a
greater impact on variables of the productive economy, such as GDP or output.

Additionally, extending this research to track the role of inequality and competitiveness in
subsequent COVID-19 waves and the resulting economic crisis would be valuable.

Likewise, in light of the extensive research conducted on COVID-19, conducting a
comprehensive meta-analysis would be highly beneficial. Such a study would allow for a
systematic comparison of findings, including looking at the differences between developed
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and developing countries and enabling a deeper understanding of the pandemic’s impact on
financial markets.

Finally, the research implications are huge since these combined results lead directly to
the view that regulators should incentivise competitiveness, but with measures that do not
harm economic equality. This is a challenge for the future.

Notes

1. We do not believe that there is a need for further adjustments in this regard given the short study
period. In addition, countries with hyperinflation were eliminated from the sample and in the cross-
sectional study we control for inflation and exchange rates.

2. See Zellner (1962) for the complete development of the SUR method, see Karafiath (1988) for the
introduction of dummies in a multivariate system of equations, and finally, see Binder (1985) for a
comprehensive explanation of the SUR method within an event study framework.

3. See Hocking (1976) for a review of variable selection procedures.
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Appendix 2

Global Competition Index (GCI). This indexwas developed by theWorldEconomic Forumand ranks from1 to 7,
with 7 being the ideal state. It includes more than 100 indicators. We believe that a country that is better
prepared to compete in the global market will be less affected by the pandemic, as it will be better able to cope
with the new economic environment. This index includes some of the variables we also use, hence we test for
collinearity, which is not relevant in any case
We think that ‘competitiveness’ as a concept could be hidden by other variables that are strongly related but
have important nuances. For this reason, we also include theHumanDevelopment Index (HDI) (from 0 to 1) and
the Social Progress Index (SPI) (from 0 to 100)
In the same vein, we also include the following cultural variables: individualism (IND),masculinity (MAS) and
uncertainty avoidance (UA) developed by Geert Hofstede (Hofstede et al., 2010). Recent articles (Ashraf, 2021;
Fernandez-Perez et al., 2021), found that more individualistic and less risk-averse countries reacted better
during the pandemic. We added masculinity, as we think that it could also be related to the traditional view of
competitiveness
Capitalisation over GDP (CGDP) is used as a measure of market size. The initial supposition is that a relatively
small market is more sensitive so the epidemic effect could be worsened by panic behaviour. At firm level, it
appears that lower volume levels are associated with higher performance (Datar et al., 1998), and it is possible
that this relationship prevails at the aggregate level
Country risk premium (CRP) is defined as the yield difference in a given country’s 10-year bond and theGerman
bond. Although the time series relationship regarding bonds and stock returns has become controversial (Baele
et al., 2010 or Connolly et al., 2005), the cross-section ofmarket returns could indicatewhich are the least suitable
countries to invest in during great uncertainty
Production related variables: the natural logarithm of the GDP per capita in PPP dollars (lnGDP) and the GDP
growth rate (GRW). News about GDP growth appears to be priced according to Vassalou (2003). The related
GNP was found to explain a significant proportion of expected returns (Elton et al., 1995) and these variables
are often used as control variables since business cycles are directly related to economic cycles (Birz and Lott,
2011; Lai, 2017). Additionally, Verma andBansal (2021) found that GDPhas a positive effect on capitalmarkets.
However, they might be related to the event since a stronger country in economic terms could be more capable
of enduring the subsequent crisis. On the other hand, there is a relationship between production and
development, and a more developed country could be more worried about the pandemic than a country with
more urgent development issues; a view that is supported by a recent empirical study (Horvath, 2020)
Public debt (DEB) and deficit (DEF) as a percentage of GDP. There is evidence of its influence on the
predictability of stock returns (Narayan et al., 2014), and these variables are used as a proxy of the government’s
ability to promote economic stimulus measures and aid for those in need. Therefore, a higher debt or lower
deficit might negatively affect investors’ confidence in recovery
Natural logarithm of country liquidity (lnL), which is measured as a country’s reserves in foreign currencies
(excluding gold). Following market constraints, a rise in international prices is expected, and therefore, a
countrywith higher reserves could be ready to deal with this. Some evidence supports this view (Narayan et al.,
2014)
Interest rate (I) and consumer price index (CPI). These monetary variables are related to stock returns (Ferson
and Harvey, 1991; Flannery and Protopapadakis, 2002; Lai, 2017 or Verma and Bansal, 2021). Additionally,
COVID-19 has come at an unusual time, with many countries maintaining rates close to or even at 0%, which,
given the low responsiveness, could negatively affect returns, and high inflation rates could be detrimental in
the face of tightening international markets, as for example has been shown in Maurya et al. (2023) during the
Russia–Ukraine conflict
Dollar appreciation (DA), which is measured as the natural logarithm of the ratio of the current year’s exchange
rate (national currency per dollar) to that of the previous year on 31 December. Pham and Phuoc (2020)
developed a model including the USD/EUR exchange rate improving CAPM’s performance for the US market.
This relationship is extensible to other markets (Bilson et al., 2001), and during the pandemic, currencies that
have been depreciating more could hurt domestic markets due to the global downturn
Aggregate consumption over GDP (COGDP). This measure captures national dependence on consumption.
Aggregate consumption was suggested to even replace themarket portfolio (Breeden, 1979), and recent studies
support the use of this variable as control (Lettau and Ludvigson, 2002; Narayan et al., 2014)

(continued )
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Current account balance (CA) and net exports (XN) as a percentage of GDP. Both are used to determine the
dependency relationship with the rest of the world, with the understanding that greater dependence on the
outside world would be detrimental if countries were to take restrictive measures. Additionally, Narayan et al.
(2014) showed that current account has a certain ability to predict country returns
Level of internationalisation (lnIN). This is a self-constructed variable that is the natural logarithm of the
number of international organisations to which the country belongs. On the one hand, it can be detrimental if
we understand the variable as a proxy for the level of direct connection with other countries, as it could be
understood as a greater willingness for the virus to enter the country through different channels. On the other
hand, belonging to a larger number of organisations may also mean a greater capacity to respond to the virus,
for example, through common economic stimulus plans
The natural logarithm of total population (lnP) and the percentage of population living in urban areas (UR). Both
variables could be positively related to the speed of the spread of the virus in a country, and the relative speed
could be negatively related to financial markets
Healthcare related variables: percentage of population over 65 years old (65), the natural logarithm of the country
average age (lnAA), the natural logarithm of life expectancy (lnLE), health expenditure as a percentage of GDP
(HE), physician density per 1,000 inhabitants (PD) and the number of beds available per 1,000 inhabitants (BA).
These variables may be related to mortality and recovery rates, which in turn may have a direct impact on
economic recovery
The type of government. We construct a binary variable that is one if the current government is a coalition
government (COG). Recent literature suggested that coalition governments are less able to make decisions as
they are unable to act discretionally and instead act consensually (Vuchelen, 2003). This need for consensus
could have a positive impact on the incidence of the virus and therefore a negative impact on investors
Services and tourism variables. We used the value of the services sector over GDP (SS), the natural logarithm of
the number of tourists (lnT), and the number of tourists over total population (TP). A country’s dependence on
services, and specially on tourism, could be critical for the entire economy since these sectors have been
drastically reduced due to virus containment measures
The level of inequality measured through the Gini coefficient (GIN). We are particularly interested in this
variable, as we believe that inequality can be a key factor. Amore unequal society may be less prepared to face
common challenges, and in an extreme case, a society where only part of the population can afford to comply
with anti-pandemic measures will have more difficulties recovering

Source(s): Table by authors based on existing literature, Available here: https://www.hofstede-insights.com/
country-comparison/(Last accessed: 03/16/2021) Table A2.
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Appendix 4

Corresponding author
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www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

Variables N Mean SD Min Median Max

GCI 75 4.626 0.638 3.300 4.540 5.860
HDI 75 0.801 0.124 0.516 0.824 0.954
SPI 74 76.628 12.343 49.250 76.645 92.730
IND 68 43.441 22.910 13.000 36.500 91.000
MAS 68 49.265 17.780 5.000 50.000 95.000
UA 68 64.824 23.084 8.000 66.500 100.000
CGDP 74 61.089 54.077 0.360 41.035 302.090
CRP 61 4.277 4.080 0.000 2.644 16.337
lnGDP 75 10.072 0.910 7.881 10.275 11.527
GRW 75 2.288 2.060 �3.500 2.100 6.800
DEB 75 59.984 36.584 0.500 53.370 234.990
DEF 75 �1.792 3.298 �9.410 �1.960 6.400
lnL 75 10.267 2.047 1.396 10.520 14.949
I 75 4.599 7.731 �0.750 2.250 55.000
CPI 75 3.463 6.590 �2.100 2.100 53.500
DA 75 1.334 6.906 �11.529 1.006 46.383
COGDP 75 75.535 11.210 41.134 76.408 99.080
CA 75 �0.076 5.273 �15.800 �0.900 17.000
XN 75 0.673 9.024 �23.800 0.900 30.200
lnIN 75 4.135 0.238 2.833 4.127 4.543
lnP 75 16.936 1.641 12.768 17.053 21.055
UR 75 69.228 21.117 18.700 74.800 100.000
65 75 12.377 6.852 1.190 11.960 29.180
lnAA 75 3.521 0.261 2.754 3.592 3.884
lnLE 75 4.336 0.079 4.101 4.340 4.454
HE 75 6.921 2.945 0.000 7.000 17.100
PD 74 2.406 1.431 0.040 2.390 5.400
BA 72 3.493 2.534 0.500 2.800 13.400
COG 75 0.427 0.498 0.000 0.000 1.000
SS 75 66.274 11.635 38.700 66.800 93.400
lnT 68 16.104 1.144 12.835 16.171 18.308
TP 68 0.975 1.262 0.013 0.551 6.683
GIN 56 0.363 0.070 0.249 0.358 0.591

Note(s): N is sample size. SD is standard deviation. For an explanation of each variable, see Appendix 2.
CGDP, CRP, GRW, DEB, DEF, I, CPI, DA, COGDP, CA, XN, UR, 65, HE and SS are multiplied by 100. Statistics
on region are not showed since they are not relevant. Samples below 75 are due to the absence of such values
Source(s): Table by authors

Table A4.
Explanatory variables
main statistics
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