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RESUMO 

A volatilidade dos mercados financeiros é uma área de estudo altamente investigada ao 

longo dos anos por académicos. Diferentes fatores influenciam a volatilidade dos 

mercados financeiros, entre os quais, o sentimento de medo por parte dos investidores. 

A pandemia COVID-19 desencadeou uma onda de pânico global, a qual foi causada 

pelo medo despertado pela incerteza associada ao surto da doença SARS-CoV-2. Em 

simultâneo, o confinamento que existiu em diversos países, associado a esta pandemia, 

conduziu à suspensão total de diferentes setores, o que se refletiu nos mercados 

financeiros. 

Nesta dissertação estudamos o impacto da COVID-19 nos mercados financeiros 

europeus. Com o objetivo de avaliar o seu impacto, recorrermos ao uso de uma regressão 

linear através do método dos mínimos quadrados. No entanto, uma vez que os erros 

obtidos desta regressão são homoscedásticos e autocorrelacionados, optámos por seguir 

para o método dos mínimos quadrados generalizados. A regressão teve em conta as 

variáveis de número de casos diários de COVID-19 e o rácio de morte diário – sendo 

estes os parâmetros da COVID-19 estudados. 

Os estimadores obtidos pela regressão linear demonstraram que, de facto, os 

parâmetros da COVID-19 impactaram o índice de volatilidade, com especial efeito no 

início da pandemia – desde o início de janeiro até ao final de maio de 2020. Das duas 

variáveis, associadas à pandemia, utilizadas, apenas o rácio de mortalidade teve impacto 

na variável dependente – índice de volatilidade, VSTOXX. Também concluímos que o 

período do confinamento não impactou a volatilidade dos mercados, sendo que foi no 

início da pandemia que foi registado um maior nível de impacto. Ainda chegamos à 

conclusão de que se perspetivarmos a pandemia no seu período completo até ao final de 

2022, as variáveis da COVID-19 não tiveram tanto impacto na volatilidade do mercado, 

uma vez que houve outras variáveis que tiveram maior influência em certos períodos, 

como é o caso do conflito armado entre a Rússia e a Ucrânia. 

 

 

Palavras-chave: COVID-19; Mercados financeiros; Volatilidade. 
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ABSTRACT 

The volatility of the financial markets is an area of high interest in the finance world. It 

is known that, in fact, there are different factors that influence the volatility of the 

financial markets, such as the investors’ sentiment of fear. 

The COVID-19 pandemic caused panic towards people around the world, mostly 

caused by the unknown feeling instigated by the outbreak of this disease. Simultaneously, 

the lockdown, which caused a total suspension of different sectors, had a real impact on 

the financial markets. 

In this dissertation we studied the impact of the COVID-19 on the European financial 

markets. In order to evaluate the impact, we aimed to resource to an OLS regression. 

Nevertheless, since the errors were homoscedastic and autocorrelated, we opted to follow 

a different approach, producing a GLS regression. The regression had as variables related 

to the pandemic the number of daily cases of COVID-19 and its daily death ratio. 

The unbiased estimators showed us that, in fact, the COVID-19 parameters had 

impact on the volatility index, especially in the beginning of the pandemic – from the 

January until the end of May of 2020. From the two COVID-19 parameters we used, only 

the death ratio had shown some impact on the dependent variable – volatility index, 

VSTOXX. We also got to the conclusions that the pandemic did not impact the volatility 

of the European markets in the lockdown period, while in the beginning of the pandemic 

it had. When we look at the entire period of the pandemic, until the end of 2022, we can 

see that the pandemic did not have a great impact on the volatility of the European 

financial markets, since there are other factors that started to play a bigger role in the 

impact of the markets – such as the Russia-Ukraine war. 

 

 

Keywords: COVID-19; Financial markets; Volatility. 
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CHAPTER I – INTRODUCTION 

The volatility of financial markets has been studied for years, and it is still a central topic 

to academics (Kalotychou & Staikouras, 2009). According to Peters (1996), people are 

influenced by what has happened, which means that the future expectations are highly 

correlated with the individuals’ recent experiences. The same happens with the expected 

value of financial assets that are affected by the past volatility. According to that, and to 

even more, a lot of different authors are spending time analysing the different effects and 

reasons for the volatility of the financial markets, especially when it comes to study the 

volatility impacts on crisis times, as we will see next. 

There are some different academic researches that aim to study the existent relation 

between the volatility and financial crisis. Caporale et al. (2006), for example, examined 

the international volatility transmission of the 1997 South East financial crisis with the 

purpose of investigating how financial crises spread between countries. A lot of other 

authors have analysed the volatility of financial markets during the period of the 2008 

global crisis. According to Reuters (2008), it was the biggest crisis to happen in the world 

ever since the Great Depression. 

Schwert (2011) studied how the volatility has changed overtime – since the 19th 

century – and analysed what was expected to happen in the following months after crisis, 

ever since the high volatility levels during times of crisis captured the attention of the 

public. Bartram & Bodnar (2009) did an analysis of the effect of the 2008 financial crisis 

on global equity markets and its components, including the return volatility measures 

across regions and across sectors, in which was possible to verify higher levels of 

volatility right after the outbreak of the crisis. Those kinds of studies are made for 

different regions and countries, all over the world, for example, Rastogi (2015) has 

studied the impact of the financial crisis in the volatility in emerging economies such as 

Singapore, China, Brazil, Argentina, Malaysia, and South Korea. Singhania & Anchalia 

(2013) studied its impact in the Asian markets like Japan, China, and India. Assaf (2016) 

studied the volatility of the markets of Middle East and North Africa before and after the 

2008 crisis. Slimane et al. (2013) studied the 2008 financial crisis impact in the volatility 

behaviour and transmission on the European markets. 

With one of the most recent events that happened in the world – the COVID-19 

pandemics – a lot of academics started to study the impact of the outbreak of this disease 

in the financial markets. About this disease, it is important to mention that on January 30th 
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of 2020 the Director-General of the World Health Organization (WHO) declared the 

novel coronavirus outbreak a health emergency of international concern and on 11th 

March of 2020 WHO made the assessment that COVID-19 could be characterized as a 

pandemic, recognizing that COVID-19 was not just a public health crisis but one that 

would affect every sector (World Health Organization, n.d.). According to the same 

source, on March 13th of 2020 the Director-General of WHO declared that Europe had 

become the epicentre of the pandemic, which means that China was no longer considered 

the epicentre. 

The COVID-19 had a lot of impacts in different industries in 2020, especially due to 

the lockdown and the fear that got installed on the population by that time. One of those 

sectors is undoubtably the financial sector, which caught the attention of various 

academics that proceeded to study the impact of the COVID-19 on the financial markets, 

resourcing to different components to elaborate those studies. 

For example, So et al. (2021) studied the impact of COVID-19 on the connectedness 

of the Hong Kong financial market, using network analysis based on correlations and 

partial correlations of 100 stock returns listed in Stock Exchange of Hong Kong to 

perceive those impacts. Zhang et al. (2020) realized a study with the aim to discover the 

general pattern of country-specific risk and systematic risks in the global financial 

markets, by analysing the volatility and the correlation to study the patterns of stock 

market reaction to the outbreak of COVID-19 pandemic. Haroon et al. (2021) had 

examined the nature of time-varying systematic risk for both Islamic and non-Islamic 

sectoral indices during COVID-19. 

A lot of other academics had presented studies where they analyse the impact of 

COVID-19 on the financial markets, but it is incontestable the fact that the component of 

the volatility in the financial markets’ world was one of the most appealing to those 

studies. Benzid & Chebbi (2020) studied the impact of COVID-19 on the volatility of the 

exchange rates on the USD/GBP, USD/EUR and USD/CNY and Choi (2022) studied the 

dynamic connectedness between the volatility of different markets – South Korea, Japan, 

China, and the United States. Other authors like Chowdhury & Abedin (2020) and 

Albulescu (2021) studied the impact of the announcement of COVID-19 new daily cases 

and deaths on the volatility of the financial markets. 

In this study we focused on the impact of COVID-19 in the financial markets’ 

volatility – to be more precise, the European financial markets. Therefore, we elaborate a 

linear regression that is able to determine the impact of our independent variables – 
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number of reported new daily cases of COVID-19, the daily death ratio, and the Economic 

Policy Uncertainty (EPU) index – in the dependent one, the VSTOXX (Volatility of Euro 

Stoxx 50 index). 

According to what was previously exposed, this dissertation brings some new 

highlights to the literature, once we measure the impact of the COVID-19 in financial 

markets resourcing to the volatility index of STOXX-50, in order to estimate the impact 

of the pandemic, specifically in European markets. Besides that, we make a little closure 

about the impact of the pandemics in different periods of time, in order to understand in 

which period, the COVID-19 uncertainty had more influence on the volatility. 

We had got to the conclusions that the announcement of deaths, reflected on the daily 

death ratio, caused impact on the volatility of the European financial markets, whereas 

the announcement of new cases had no impact on the volatility. Aside with these findings, 

we also got to the conclusion that the COVID-19 factors had impacted the volatility index, 

but only in the beginning of the pandemic, since as the time passed by, other events started 

to become more relevant on the volatility behaviour. 

This thesis is subdivided in five different chapters. Besides this present chapter, we 

integrated a Chapter II, where we perform a literature review about the main themes of 

this thesis – financial markets, volatility, and COVID-19. In the third chapter the variables 

used in this essay are presented and analysed. In Chapter IV we present the methodology 

that is used on this dissertation, so that, in chapter V we expose the obtained results. We 

conclude this thesis in chapter VI – Conclusion.   
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CHAPTER II – LITERATURE REVIEW 

The financial markets are a very important indicator of the worldwide finance and 

economy. In this section it is intended to make a literature review of what academics have 

studied and published about this theme. We enhance the studies that include the volatility 

of the markets and the ones that approach the European financial markets. Only then we 

are able to review the literature related with the main theme of this dissertation – the 

impact of COVID-19 on the financial markets.  

Therefore, this chapter is subdivided in four subchapters. The first one is more general 

– we begin to approach the financial markets, as a whole. In the second subchapter we 

talk about the European financial markets and then in the third subchapter we present the 

volatility in the financial markets. In the final subchapter, we approach the impact of 

COVID-19 on the financial markets. 

 

2.1 Financial markets 

The financial markets are composed by formal and informal institutions which are 

continually evolving (Bailey, 2005). Still according to Bailey (2005), the financial 

markets aim to facilitate the exchange of assets. It matters to also refer that a great part of 

the financial sector activity occurs on financial markets, where securities are traded 

without capital flowing to firms (Bond et al., 2012). 

Peters (1996) pointed out that there is a feedback effect that is largely ignored, 

especially on the financial markets – the fact that people are influenced by what happened 

in the past and that influence their future expectations. This same author states that it is 

the new information, that is received, that move the financial markets’ prices, considering 

that in the efficient markets, the prices reflect known information and, also, the fairness 

of the prices is guaranteed by the investors – they distinguish key information, separating 

it from not so important information.  

This way, the financial markets play an important role as an information provider. As 

an example, Bodie et al. (2018) abord the fact that the stock prices reflect investors’ 

valuation of companies’ prospects – including the current and the future ones. Therefore, 

when the market is more optimistic about the company, its share prices will get higher, 

and the opposite happens when the market is more pessimist.  
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Greenwood & Smith (1997) states that the financial markets also play a central role 

in what concerns to economic development which leads to the formation of new markets. 

The fact is that the financial intermediation, that occurs in those markets, can have an 

impact on economic growth by acting on the saving rate, on the fraction of saving 

channelled to investment, or on the social marginal productivity of investment (Pagano, 

1993). 

 

2.2 The European financial markets 

Europe is considered by Bekaert et al. (2013) the region in the world that has done more 

efforts to reassure the integration of its economies. In fact, with the foundation of the 

European Union (EU), the European countries that are part of the EU started to reinforce 

the process of economy integration, with the free flow of goods, services, capital, and 

people – which also resulted in a higher level of stock market integration, not only in EU 

but, also in other world regions (Aslam et al., 2021). 

In pair with the EU, the introduction of the Euro is considered one of the most 

important events for the financial markets all around the world (Bartram et al., 2007). 

Besides that, and according to the same authors, the adoption of a common currency for 

the countries that integrate the Euro-zone had, as a consequence, the convergence of those 

countries’ interest rates and the elimination of the exchange rate risk had impacted on the 

dependence of markets within the Euro area. 

Bartram et al. (2007) refer that the elimination of the exchange risk inside the Euro 

area reduced the remaining differences of investment and consumption in that area. As a 

result, there are less regional discrimination and preferences between these countries. 

Attending what has been stated, Bartram et al. (2007) conjectured that the Euro 

appearance created a higher degree of dependence between the equity markets of the Euro 

area countries. 

It is important to refer that, according to Baele (2005), there is a strong positive 

connection between the sensitivity of local returns to common shocks and the degree of 

financial integration.  
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2.3 The volatility of the financial markets 

Volatility is considered the event of unexpected changes in the price of the financial 

markets’ trades (Bhowmik & Wang, 2020). According to Danielsson et al. (2018), the 

financial market volatility affects economic decision, especially when it is differentiated 

to what it was expected to be. Granger & Poon (2001) state that the financial market 

volatility is an important input for investment and financial market regulation.  

The volatility plays an important role on the financial markets. The fact is that, 

according to Kalotychou & Staikouras (2009), volatility commonly happens with 

unexpected news’ arrival, being a side effect of it – or, in other words, the response of the 

financial markets to that news. Bhowmik & Wang (2020) also add that the financial 

markets’ volatility can be considered the reflection of the deviation of the expected future 

value of assets, and it can be explained by the measures of variability, variance, or 

standard deviation. The volatility has a lot of impacts on financial markets, and it is 

important to refer that it doesn’t matter if we are talking about high or low volatility, 

because both of them affect the financial markets participants’ decisions (Danielsson et 

al., 2018). Nevertheless, the high volatility is, commonly associated with future 

uncertainty in the traditional finance theory (Danielsson et al., 2018). 

Studies of financial assets return volatility are one of the most important themes in 

modern financial research, once volatility has a big influence on the investment behaviour 

of the different financial market participants (Bhowmik & Wang, 2020). Kalotychou & 

Staikouras (2009) also adds that traders quote options in terms of volatility instead of 

price, since an option’s implied volatility is a more useful measure of its relative value. 

Financial markets have had changes in the volatility levels over the years (Shiller, 

1988). In the modern world, characterized by its context of economic globalization, the 

stock markets have started to show even higher degrees of volatility with unprecedent 

oscillations that causes a raise on uncertainty levels and risk of the market (Bhowmik & 

Wang, 2020).  

Poon (2005) states that volatility leads to an increasing level of uncertainty and risk 

of the stock market. To control the levels of volatility it is important to measure accurately 

the volatility of stock index returns. It is notable that, although volatility is related to risk, 

they are not exactly the same thing – volatility is the measure of uncertainty while risk is 

related to an unwanted outcome (Poon, 2005). 
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Volatility is one of the most used methods of quotation of the financial markets, once 

volatility is used for the discovery of the efficient prices (Kalotychou & Staikouras, 2009). 

To analyse the volatility on different financial markets, we can use volatility indexes. The 

most known volatility index is the CBOE Volatility Index of the Chicago Board Options 

Exchange (VIX), which estimates the expected volatility of the S&P 500 Index (Chicago 

Board Options Exchange, 2018). 

Ahoniemi (2008) have remarked that when the VIX is very high, it commonly means 

that markets are pessimistic. Dennis et al. (2006) found that the VIX fluctuations are 

substantial to predict the future index return volatility. Since its creation, it has been seen 

as a good index to predict the future volatility. By the use of historical data volatility, VIX 

index reaches higher levels during times of financial stress (Fleming et al., 1995).  

Aside the VIX index, there are some other indexes that measure the volatility in 

different markets. In Europe, for example the most used volatility indexes are VSTOXX 

and the German index, VDAX (Fahling et al., 2019). The VSTOXX measures the 

volatility of Euro Stoxx 50 index, which tracks the biggest and most traded companies 

from the Eurozone while VDAX is constructed to measure the volatility of the Germany 

market DAX. 

 

2.4 The COVID-19 and the volatility of financial markets 

According to the World Health Organization, the COVID-19 is an infectious disease 

caused by SARS-CoV-2 and it first appeared in Wuhan, China in November of 2019 

(World Health Organization, 2023). On January 30th of 2020, the WHO declared that the 

COVID-19 outbreak was a public health emergency of international concern and, later, 

on March 11th of 2020 the WHO declared the coronavirus disease as a pandemic due to 

its alarming levels of spread and severity (World Health Organization, n.d.). By the time 

of this communication, and according to the same source, the Director-General had 

declared that the countries should take urgent and aggressive action towards this 

pandemic. 

The first place that went to lockdown due to COVID-19 disease was Wuhan on 

January 21st of 2020 (The American Journal of Managed Care, 2021). But the fact is that 

it quickly spread to other continents like Europe and America and by March 2020, Italy 

was already considered the pandemics epicentre (Horowitz, 2020). 
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According to Elliot (2020), by the time it got clear that COVID-19 was not confined 

to China and there would be more economic effects widespread in many different 

countries, economists, central banks, and finance ministries believed that the coming 

shock in the economy, would be sharp but short in time, so that, the activity would have 

a rapid recovery. Still according to Elliot (2020), the COVID-19 has had an effect on both 

supply and demand, due to the fact that entire countries were in lockdown by that time, 

so that the factories and offices were shut, leading to an output fall, as consequence. On 

the other hand, consumers were isolated at their homes, so they didn’t buy as much goods 

and services as they used to.  

It is important to refer that the restrictions that were verified while traveling – for both 

domestic and international flights– as well as the interruption on the supply chains were 

crucial to lead to the forecasts of the future existence of an economic crisis by 

international agencies, such as International Monetary Fund (IMF) (Aslam et al., 2021). 

But, as imaginable, not all sectors were affected negatively due to the pandemic – sectors 

like pharmaceuticals and biotechnology obtained substantial growths (Chundakkadan & 

Nedumparambil, 2022).  

According to Mazur et al. (2021), the stock market crash that occurred in March of 

2020 happened because of the low degree of consumer spending in the different 

industries, leading to firms revise their earnings prospects, since they would be lower than 

previously expected. This had as consequence the fall of stock prices around distinct 

markets. 

The fact is that in March of 2020 occurred one of the biggest stock market crashes, as 

a consequence of the COVID-19 pandemic and the governments’ responses to it (Mazur 

et al., 2021). As it was previously stated, by the time of the COVID-19 outbreak, when 

whole industry sectors around the world got shutten, there were predictions of a possible 

new economic crisis (Aslam et al., 2021). Haroon & Rizvi (2020) determined that the 

panic caused by media frenzy and the pursuit for breaking news is associated with 

increased volatility in financial markets. The COVID-19 panic affected the world 

economy as a whole, causing negative impact on trade and tourism (Albulescu, 2020). 

According to Diebold & Yilmaz (2012) and Aslam et al. (2021), during crisis, the 

financial markets’ volatility commonly has a sudden increase and spills over across 

markets. In what concerns to the COVID-19 pandemic itself, the uncertainty caused by it 

resulted in high volatility and unpredictability in the markets (Zhang et al., 2020).  
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Chundakkadan & Nedumparambil (2022) had discovered that the attention given to 

COVID-19 had a negative impact on the sentiment among market participants, and 

consequently had led to a depression in the markets. According to the same authors this 

negative sentiment caused high volatility on the markets, as well. 

Wang & Enilov (2020) have got to a conclusion that COVID-19 did influence the 

stock market returns’ movement, finding evidence of causality from COVID-19 to stock 

market returns in France, Germany, Italy, Canada, and United States.   

As it was already reported, a lot of academics studied the impact of the COVID-19 

on the financial markets. For example, Lúcio & Caiado (2022) studied how the COVID-

19 pandemics affected volatility of some of the S&P 500 Industries, using clusters 

mechanisms, while Shezad et al. (2021), between other findings, analysed the impact of 

different groups of countries’ economic slowdown on the US volatility. Wang et al. 

(2022) studied volatility spillovers and time-frequency dynamic of the biggest financial 

markets of the world since the COVID-19 outbreak, discovering that the US and United 

Kingdom’s markets are spillovers transmitters, and the others are receivers.  

Yousef (2020) studied the impact of COVID-19 on the stock market volatility, using 

variables associated with the COVID-19, like the number of daily new cases and its 

growth rate, the EPU index and the prices of Oil and Gold with the aim to evaluate the 

relation of those with the standard deviation of the indexes of different stock markets. 

That study led to the conclusion that the COVID-19 did indeed impact the volatility – 

given by the standard deviation – of the stock markets. 

Engelhardt et al. (2021) investigated the relationship between the market volatility, 

COVID-19 cases growth rate and the level of trust of the different countries and found 

that there was a general increase in the level of volatility during the COVID-19 

pandemics. Chaudhary et al. (2020) studied the impact of COVID-19 on the volatility of 

the stock markets on the 10 countries with bigger value of GDP in the world, getting into 

the conclusion that the virus had a positive impact on the volatility. Chowdhury et al. 

(2022) made a study of the impact of the COVID-19 and the changes of EPU on the stock 

markets’ volatility of the United States, getting to the conclusion that those markets are 

highly sensitive to this pandemic. 

Albulescu (2021) developed a study where the main purpose was to find if the 

COVID-19 had influenced the United States financial markets’ volatility. On that study, 

Albulescu used an Ordinary Least Squares (OLS) regression to verify the impact of 

variables like number of daily reported new cases of COVID-19, the fatality ratio of that 
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disease and the EPU index, on the VIX – volatility measure of the S&P 500. The main 

result was that the COVID-19 variables had positive impact on the volatility index. 

In sum, one of the most important components of the financial markets is, 

undoubtably, the volatility. Volatility, according to different academics is a mechanism 

that is used to find efficient prices, not forgetting that prices reflect the investors valuation 

of the market. It matters to refer that in times of crisis the prices are highly affected – in 

efficient markets the prices reflect the known information – which is reflected on the 

volatility. It should also be remembered that the COVID-19 pandemic was considered a 

crisis and, according to some authors that had already studied this pandemic, it had a 

general influence on the markets. In this dissertation it was studied the impact of the 

coronavirus disease on the volatility of the European financial markets. 
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CHAPTER III – VARIABLES AND DATA ANALYSIS 

In this chapter we describe the variables that are used in this study, with the purpose of 

forecasting the impact of COVID-19 in the European financial markets. Alongside with 

the description of the variables, we also make a slight analysis of the data, using graphics 

to demonstrate the growth of those during the period of the pandemic time.  

Considering that the final aim of this dissertation is to study the impact of COVID-19 

on the European financial markets, the independent variable used in this thesis is the 

volatility index for European options, most known as the VSTOXX. The independent 

variables, that represent the impact of COVID-19 on the volatility, are the reported new 

daily cases of COVID-19 and the death ratio of this same disease. We also use the 

Economic Policy Uncertainty index as an independent variable. The selection of those 

variables was made with the purpose of analysing how much the COVID-19 factors 

influenced the volatility of the financial markets, and we included the EPU index with the 

aim to see if that factor can improve our results. 

 

3.1 Variables 

In the first place, it is important to state that the COVID-19 pandemics first appeared in 

November of 2019 in Wuhan and, even though the disease was stabilized by 2023, it is 

still important to reflect about its effects in the different sectors around the world, 

including the finance sector. As it has been exposed before, the main point of this 

dissertation is the study of the effects of COVID-19 in the European financial markets.  

In this study, we focus on the timeline between January 3rd of 2020, and December 

14th of 2022.  

It should be noted that, according to Qontigo (2023a), the volatility is the most used 

measure of the level of uncertainty in certain markets. In accordance with that, the 

dependent variable, as it was mentioned before, is the Euro Stoxx 50 Volatility Index, 

commonly referred as VSTOXX. This is an index composed by 50 stocks, representing 

the 50 largest companies of the 20 biggest sectors in terms of free-float market 

capitalization in the Euro Zone (Qontigo, 2023b). That volatility index measures the 

implied variance across all options of a given time to expiry and it was developed by 

Goldman Sachs and Deutsche Börse (Qontigo, 2023a).  

In the Figure 1, it is possible to visualize the growth of the VSTOXX on the COVID-

19 timeline used in this study. The VSTOXX had reached its peak on March 16th of 2020. 
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In that same day it was announced 12.976 new cases of COVID-19 and 730 deaths – the 

number of deaths was the highest number by that time. The death ratio on March 16th of 

2020 had reached 3,80% - also the highest level by then. After this peak, the VSTOXX 

started to normalize on the following months, by getting lower. In June of 2020 it already 

got back to its normal values.  

 

Figure 1. VSTOXX index value over time 

 
Source: Qontigo 

 

One other variable used in this study, as an independent variable, is the worldwide 

reported daily new cases of COVID-19 by the WHO. This variable is a COVID-19 

measure that was used to estimate the impact of this disease on the financial markets’ 

volatility.  

As it is shown on Figure 2, it is possible to visualize the growth of the daily cases of 

COVID-19 all over the world – between January 3rd of 2020 and December 14th of 2022.  

Even though VSTOXX index had reached its highest level in March of 2020, that was 

not the same time when the number of cases got to its peak. The fact is that it was on 

January 26th of 2022 that the number of reported new cases reached the number of 

4.053.592, being the maximum number of daily cases ever reached until nowadays.  
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Figure 2. New reported daily cases of COVID-19 over time 

 
Source: World Health Organization (WHO) 

 

Such as the reported new daily cases of COVID-19, we also analysed the daily death 

ratio of COVID-19. To use this measure, it was necessary to take in account that, 

according to the OPAS (2020), the death ratio is calculated as specified in the equation 

(1).  

 

𝐷𝑒𝑎𝑡ℎ 𝑟𝑎𝑡𝑖𝑜 𝑝𝑒𝑟 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 (%) =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑎𝑡ℎ𝑠 𝑝𝑒𝑟 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝑐𝑎𝑠𝑒𝑠
× 100 (1) 

 

Therefore, we proceeded to the calculation of the death daily ratio, according to the 

reported daily new cases and reported daily deaths caused by COVID-19, resourcing to 

the data available on the website of WHO. The daily ratios are represented on the graphic 

disposed in Figure 3. In this figure we can see that the maximum value of the ratio was 

verified on April 24th of 2020 with a percentage of 7,94%.  

After the death ratio reaches its maximum value, it starts to decline until the present. 

Should be noted that the decline is more expressive until the end of 2020. That can be 

explained by the fact that the total number of registered cases of COVID-19 keeps getting 

higher, so the new deaths start to have less impact in the ratio. 
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Figure 3. Daily death ratio caused by COVID-19 over time 

 
Source: World Health Organization (WHO) 

 

In the Figure 4, it is possible to visualize the joint behaviour of the death ratio variable 

and the VSTOXX values. The peak of those variables happened around the same time – 

in the beginning of the COVID-19 pandemic. After they reached those peaks, both 

variables started to decline. Along with those facts, we can see that there might be a 

correlation between these two. Only in 2022 they started to have different behaviours – 

the VSTOXX started to show higher values, what might be explained by the Russia-

Ukraine war. That being said, by the visualization of the Figure 4, we can perceive that 

the COVID-19 impact on the volatility was more significant until the end of 2021. 
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Figure 4. Death Ratio and VSTOXX value over time 

 

Source: World Health Organization (WHO) and Qontigo 

 

One other variable studied in this dissertation is the EPU index and it should be noted 

that we had in account the global EPU values. 

The EPU index is measured by taking in account three different types of underlying 

components: quantifying newspaper coverage of policy-related economic uncertainty; the 

second is basically reports by the Congressional Budget Office, which are made upon 

lists of temporary federal tax code provision; and, for last, the third component draws on 

the Federal Bank Reserve of Philadelphia’s Survey of Professional Forecasters 

(Economic Policy Uncertainty, 2012). 

According to Hartwell (2018), volatility is related to market uncertainty and 

macroeconomic conditions. 

Baker et al. (2016) stated that the policy uncertainty is highly correlated with stock 

price volatility in higher levels and diminished investment and employment in policy-

sensitive sectors, such as health care, finance, and infrastructure construction. Baker et 

al. (2016) also refers that higher policy instability and uncertainty in the US and Europe 

in recent years caused potential harm in macroeconomic performance. It is also stated that 

effects of policy uncertainty are shown on cross-sectional structure of stock price 

volatilities, rates of investment and employment levels of growth. 

According to Pastor & Veronesi (2012), the government policy changes are 

responsible for the rising of stocks volatility and also for a higher correlation across 



16 
 

companies, as long as the policy changes are the same for all.  The same authors state that 

the bigger is the uncertainty, the bigger will be the magnitude of the impacts in the 

volatility.  

Although the EPU of European countries, by itself, isn’t a great addition in forecasting 

volatility of European markets, when the United States’ EPU is added to the model, it 

achieves higher forecasts accuracy (Mei et al., 2018). Also, the EPU index can improve 

the prediction for the European markets during recessions and expansions, according to 

the same author. 

In what concerns to the pandemic caused by the coronavirus, Baker et al. (2020) have 

already obtained evidence that the COVID-19 pandemic has created a massive 

uncertainty shock. That shock is even larger than the one that was caused by the financial 

crisis of 2008. 

In the Figure 5, it is possible to verify the development of the EPU index values over 

the pandemic time, more precisely, between January 3rd of 2020 and December 14th of 

2022. The EPU had reached its higher level on May 17th of 2020 – by the time when the 

lockdown ended or was close to its ending for most European countries. It is important to 

mention that, in that day, the EPU index had reached the value of 861,1 – the greatest of 

all time, ever since the creation of this index.  

Around June of the same year, the EPU index started to normalize its values, since it 

started to decline. It should be noted that the growth of this index from the beginning of 

January of 2020 until its peak in May was relatively accentuated.  

It is also possible to visualize that it was in the beginning of the COVID-19 pandemic 

that the EPU index had registered higher levels – between the middle of March until the 

end of May, the lowest level registered was 323,71 on March 16th of 2020. After this 

period of higher levels, the EPU index value started to decrease, except for some very 

specific days, when it was registered some higher values.  
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Figure 5. Daily EPU index 

 
Source: Economic Policy Uncertainty (EPU) 

 

Those different variables that have been presented in the prior paragraphs were 

important to this case study. Firstly, to analyse the volatility, it was mandatory to have in 

account the VSTOXX index as a volatility variable related to the European financial 

markets. Then, to measure the impact of the COVID-19 pandemic, it was also required 

to use COVID-19 variables, so that, the announcement of new cases and of the death ratio 

were used in order to evaluate the impact and, also, to see which one had more influence 

on European markets.  Besides that, it was added one other variable: the EPU index. This 

addition was made, to have a control variable, which is already known to be highly related 

to the volatility indexes, just how it was shown before. 

The data used for this study was exported from official founts – WHO, Qontigo and 

the EPU websites. In the Table 1, the four variables taken in account in this study are 

presented such as its descriptions, the purpose of each of them on this dissertation, and 

for last the sources from where the data was taken. 
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Table 1. Variables’ description 

Variables Description Purpose Font 

VSTOXX Stock index composed by 

50 stocks from 11 countries 

of Eurozone that shows up 

its implied volatility. 

Dependent Variable. 

Study the impact that 

the other variables 

have in this index. 

Qontigo 

Daily 

COVID-19 

reported 

cases 

The number of global cases 

of COVID-19 that were 

announced daily by the 

World Health Organization 

(WHO). 

Verify if the reported 

cases of COVID-19 

had any reflection in 

the European 

Volatility index. 

World Health 

Organization 

(WHO) 

Daily death 

ratio of 

COVID-19 

The number of deaths due to 

COVID-19 that were daily 

announced by the World 

Health Organization (WHO) 

divided by the daily 

COVID-19 reported cases. 

Verify if the reported 

deaths of COVID-19 

impacted the 

VSTOXX. 

World Health 

Organization 

(WHO) 

EPU Index that measures the 

global Economic Policy 

Uncertainty. 

Verify the impact on 

the VSTOXX caused 

by EPU. 

Economic 

Policy 

Uncertainty 

(EPU) 

 

 

3.2 Descriptive statistics 

With the aim to compare different periods of COVID-19 pandemic – the entire period 

between the beginning of 2020 and the end of 2022, the start of the pandemic and the first 

lockdown period –, it was decided to use four different periods of time. The first one, that 

contemplates the entire period, goes from January 3rd of 2020 to December 14th of 2022. 

The second contemplates the start of the pandemic and lockdown periods and goes from 

January 3rd of 2020 to May 29th of 2020. For last, the two other periods are divided by the 

beginning of the pandemic – we decided to use a period that started 2 months before the 

beginning of lockdowns in Europe and ended one month after the beginning (January 13th 

of 2020 to April 9th of 2020) – and the lockdown period (March 16th of 2020 to May 15th 

of 2020). 

In the Table 2, it is possible to visualize the descriptive statistics of the variables on 

the different timelines, such as the mean, standard deviation (SD), minimum and 

maximum value. 
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Table 2. Statistic data 

    
Mean 

Standard 

Deviation 
Minimum Maximum 

03/01/2020 

 - 

14/12/2022 

VSTOXX 25,43 9,09 10,69 85,62 

New cases 587 989 591 689 0 4 053 592 

Death Ratio 2,52% 1,62% 0,00% 7,94% 

EPU 184,61 119,21 22,25 807,66 

03/01/2020 

 - 

29/05/2020 

VSTOXX 33,01 18,62 10,69 85,62 

New cases 37 266 38 495 0 108 185 

Death Ratio 4,58% 2,43% 0,00% 7,94% 

EPU 310,05 206,73 22,25 807,66 

13/01/2020 

 - 

09/04/2020 

VSTOXX 34,10 22,52 10,69 85,62 

New cases 16 883 25 609 0 80 380 

Death Ratio 3,47% 1,28% 1,72% 6,77% 

EPU 238,71 197,45 22,25 807,66 

16/03/2020 

 - 

15/05/2020 

VSTOXX 45,37 13,82 27,67 84,80 

New cases 65 685 20 663 12 976 89 049 

Death Ratio 6,52% 1,49% 3,80%  7,94% 

EPU 517,34 97,23 323,71 807,66 
 

During the entire period of COVID-19 that was taken in account, it is possible to see 

that the maximum of all variables, except the reported new cases, was reached during the 

beginning of the pandemics and the lockdown periods. It was also in that period that the 

SD got higher values for all the variables. The fact is, as it was seen before, this period 

was remarked by the uncertainty and the fear sentiment. 

The volatility index registered a mean value of 25,43 throughout the pandemic. 

During the lockdown period it registered a higher mean value – of 45,37 –, although the 

highest value reached was not registered in that period. The EPU index had a similar 

performance with the VTOXX – the mean value throughout the COVID-19 pandemic 

was 184,61 and in the lockdown period the mean value was substantially bigger – 517,34. 

The maximum of the reported new daily cases was of 4.053.59 new cases, and it was 

reached only in 2022. The death ratio has a mean value of 2,52% and it was in the period 

comprehended between the beginning of the pandemic and the end of the first lockdown 

that it reached higher values – the maximum was 7,94%. In what concerns to the 

minimums, they were all registered in the beginning of the COVID-19 pandemic – to be 

more precise, in January of 2020. 

To conclude, it should be noted that the chosen variables for this study have the aim 

to evaluate the impact of the coronavirus pandemic on the European financial markets. In 
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this study different timelines were used with the aim to differentiate the period of time 

when the COVID-19 had more influence on the European volatility index. In this chapter 

it was indicated how the different variables are important to the model, according to the 

main purpose. From the descriptive statistics, it was already possible to understand that 

in the five first months of 2020, almost every variable had reached its peaks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



21 
 

CHAPTER IV – METHODOLOGY 

In this chapter we present the different tests that we have done to study the impact of the 

COVID-19 in the European financial markets’ volatility. The methodology used has the 

main purpose of verifying if the COVID-19 did, in fact, impact the volatility of those 

markets and, if that was the case, what was the magnitude of the impact of the COVID-

19 variables. 

In addition, we also wanted to verify if those variables had more impact in the 

beginning of the pandemics, during the lockdown period, or if there was no difference 

between those distinct periods. Besides that, we also built a regression of the pandemic 

time until the moment of this study – the end of 2022. 

That being said, we elaborated a regression with the variables – the dependent 

variable is the volatility index, and the independent variables are the reported daily cases 

and the death ratio of COVID-19, and the global EPU index. For the regression we use 

two different methods: the Ordinary Least Squares and the Generalized Least Squares. 

 

4.1 Ordinary Least Squares 

To study the impacts that COVID-19 had on the volatility of the European financial 

markets, we use the OLS regression methodology, with the aim to measure the impact.  

The OLS method, according to Chumney & Simpson (2006), is one of the most 

common methods of analysis that are used in the world. 

These kinds of models, according to Zdaniuk (2014), assume that the analysis is 

reflected on a model that describes the relationship between one or more explanatory 

variables and a continuous or at least interval outcome variable that minimizes the sum 

of square errors. The error is nothing more than the difference between the actual and the 

predicted value of the outcome variable. The OLS’s most common analytical method is 

the linear regression. The estimators that are obtained with this method are known as the 

least-squares estimators (Gujarati, 2003). 

This methodology also has some assumptions that are important to mention. The first 

assumption is that the expected value of the error (𝜖𝑡) is 0. The second is that there is no 

autocorrelation between the errors, because if the opposite happens it means that the 

parameter estimates will be inefficient. The third and last assumption is that the errors 

must be homoscedastic (Chumney & Simpson, 2006). It is also important to refer that the 
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opposite of homoscedasticity – heteroscedasticity –, arises when the error variance 

changes across the sample (Hendry, 1995). 

The violation of the assumption of no autocorrelation between the errors doesn’t 

affect the unbiasedness of the OLS regression estimators, but it still affects their 

efficiency. When the model fails the homoscedasticity assumption, it means that the 

variance is not constant and the derivation does not hold, leading to biased estimates of 

the variances of each of the estimated parameters (Pindyck & Rubinfeld, 1991). 

One of the main aims of the linear regression, resorting to OLS method, is to verify 

if those variables are or are not significant to the model. Therefore, the test hypothesis 

can be written in the following way: 

 

𝐻0: 𝑇ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑝𝑙𝑎𝑖𝑛 𝑡ℎ𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙  

𝑚𝑎𝑟𝑘𝑒𝑡𝑠   

 

𝐻1: 𝑇ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑠 𝑡ℎ𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡𝑠   

 

If we reject the null hypothesis (H0), it means that the model is significant and can, 

indeed, explain the volatility of the European financial markets. We also use this test of 

hypothesis to verify if each variable is significant to the model, by themselves. 

Alongside with the analysis of the significance of the models, we must make the 

model estimation, but it only can be done if the variables are significant to the model. The 

β values determine the impact that the different variables had on the volatility of the 

European financial markets and whether the impact is positive or negative. The α is 

nothing more than the interception of the model. 

The last point we seek to analyse with this regression is the quality of adjustment. The 

quality of adjustment is given by the R2 coefficient. The coefficient goes from zero to one 

and it represents how much the model explains the dependent variable – the volatility 

index, VSTOXX.  

The estimation is made in accordance with the equations (2), (3), (4) and (5). It should 

be noted that VSTOXX stands for the volatility index, CovCases for the reported daily 

cases of COVID-19, DeathRatio for the death ratio of the COVID-19 and EPU for the 

Economic Policy Uncertainty index. It should also be taken in account the fact that we 

are comparing the VSTOXX index with the COVID-19 and uncertainty data of the prior 

day. The 𝜖𝑡 stands for the error term of the regression. 
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𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐶𝑜𝑣𝐶𝑎𝑠𝑒𝑠𝑡−1 +  𝜖𝑡    (2) 

 

𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐷𝑒𝑎𝑡ℎ𝑅𝑎𝑡𝑖𝑜𝑡−1 +  𝜖𝑡 (3) 

  

𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐶𝑜𝑣𝐶𝑎𝑠𝑒𝑠𝑡−1 + 𝛽2. 𝐷𝑒𝑎𝑡ℎ𝑅𝑎𝑡𝑖𝑜𝑡−1 + 𝜖𝑡 (4) 

 

𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐶𝑜𝑣𝐶𝑎𝑠𝑒𝑠𝑡−1 + 𝛽2. 𝐷𝑒𝑎𝑡ℎ𝑅𝑎𝑡𝑖𝑜𝑡−1 + 𝛽3. 𝐸𝑃𝑈𝑡−1 +  𝜖𝑡 (5) 

 

For convenience, we will further refer to equations (2), (3), (4) and (5) as Model 1, 

Model 2, Model 3 and Model 4, respectively. 

In the first model, our aim is to know if the number of reported daily new cases of 

COVID-19 had any impact in the VSTOXX performance and how big was that possible 

impact. Albulescu (2020) had stated that the number of cases had impacted the United 

States financial markets’ volatility. In this thesis, we want to verify if the same has 

succeeded in the European financial markets and that way we can perceive if the 

behaviour of European markets, in terms of volatility, was similar to the United States 

financial markets’ behaviour. 

In the Model 2, we studied the impact of another COVID-19 variable – death ratio. 

In this model we are studying the impact of the COVID-19, but we had the aim to verify 

if there is any variation on the impact of this variable towards the variable of number of 

cases. This way, after we do both regressions, we might discover which of the factors had 

more impact in the Europeans’ behaviour toward the financial markets. 

After analysing both variables separately, we pretend to observe if using them 

together might improve the regression results in what concerns to the impact on the 

VSTOXX values. That being stated, in the Model 3 we aim to understand whether the 

COVID-19 variables had impacted the volatility index or not. 

In the fourth, and last, model, as it was already mentioned, we added another variable 

that is not directly related to the COVID-19 pandemic – the Economic Policy Uncertainty 

index. We already discussed how that variable is related to the volatility, especially in 

crisis times, time when it usually has a positive correlation with volatility. We also shall 

not forget that the EPU reached its highest levels during the pandemic. This way, we 

believe that this variable might improve the results obtained in the OLS regression. 
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Getting back to the OLS methodology, as it was already mentioned, the OLS has some 

assumptions that should be verified, such as that there should be no autocorrelation 

between the errors and that the errors should be homoscedastic, as well.  

To verify the first presented assumption – no autocorrelation between the errors –, we 

realized the Durbin-Watson test. The Durbin-Watson is the most used test to detect serial 

correlations, which is the ratio of the sum of squared differences on successive residual 

to the residual sum of squares (Gujarati, 2003). 

To attest the homoscedastic assumption, we applied the Breusch-Pagan test to the 

data obtained by the OLS regression. This model is presented as a test for heteroscedastic 

disturbances in a regression linear model, using the Lagrangian multiplier test (Breusch 

& Pagan, 1979). 

One of the ways to proceed when there are signals of heteroscedasticity is to compute 

some feasible Generalized Least Squares (GLS) estimator in an attempt to capture the 

efficiency of GLS. 

 

4.2 Generalized Least Squares 

The OLS estimator is only efficient amongst the linear unbiased estimator if the errors of 

the linear regression are homoscedastic and if they are not autocorrelated (Cameron & 

Trivedi, 2005). On the contrary of what happens in the OLS method, which has 

assumptions that the errors must not be autocorrelated and that they should have constant 

variance, the GLS method can be applied when serial correlation and heteroscedasticity 

are present (Pindyck & Rubinfeld, 1991).  

The GLS method, according to Kariya & Kurata (2004), plays an important role in 

different theoretical and practical aspects of statistical inference in general linear 

regression models. The GLS technique uses data and prior information to get a best-fitting 

set of model parameters (Menke, 2015). 

It is possible to say that the GLS is basically the OLS method on the transformed 

variables that satisfy the standard least-squares assumptions (Gujarati, 2003). According 

to this same author, the estimators that are obtained by this method are considered the 

Best Linear Unbiased Estimator (BLUE) and are most commonly known as GLS 

estimators. 

We use the GLS method to analyse the impact of COVID-19 on the volatility of the 

European markets, but on the contrary to what happened in the OLS regression, this time 
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it will be had in account the heteroscedasticity and autocorrelation of the errors – the GLS, 

as it was established before, will correct them. 

We can describe the hypothesis test, such as it is presented above: 

 

𝐻0: 𝑇ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑝𝑙𝑎𝑖𝑛 𝑡ℎ𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙  

𝑚𝑎𝑟𝑘𝑒𝑡𝑠   

 

𝐻1: 𝑇ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 𝑒𝑥𝑝𝑙𝑎𝑖𝑛𝑠 𝑡ℎ𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝐸𝑢𝑟𝑜𝑝𝑒𝑎𝑛 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡𝑠   

 

It must be taken in account that only when the null hypothesis fails, we can use the 

variable to describe the behaviour of the dependent variable. Just as it had happened with 

the OLS regression, we aim to estimate the impact of each variable on the dependent 

variable – volatility index. So that, we estimate the models according to what is disposed 

on the equations (6), (7), (8) and (9).  

We resourced to the same variables that were used in the OLS regression, so VSTOXX 

stands for the volatility index, α for the interception, CovCases for the reported daily cases 

of COVID-19, DeathRatio for the daily death ratio of the COVID-19, EPU for the 

Economic Policy Uncertainty index and, 𝜖𝑡 stands for the error term of the regression.  

 

  𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐶𝑜𝑣𝐶𝑎𝑠𝑒𝑠𝑡−1
∗ +  𝜖𝑡 (6) 

 

𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐷𝑒𝑎𝑡ℎ𝑅𝑎𝑡𝑖𝑜𝑡−1
∗ +  𝜖𝑡 (7) 

 

𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐶𝑜𝑣𝐶𝑎𝑠𝑒𝑠𝑡−1
∗ +  𝛽2. 𝐷𝑒𝑎𝑡ℎ𝑅𝑎𝑡𝑖𝑜𝑡−1

∗ + 𝜖𝑡 (8) 

 

𝑉𝑆𝑇𝑂𝑋𝑋𝑡  = 𝛼 + 𝛽1. 𝐶𝑜𝑣𝐶𝑎𝑠𝑒𝑠𝑡−1
∗ + 𝛽2. 𝐷𝑒𝑎𝑡ℎ𝑅𝑎𝑡𝑖𝑜𝑡−1

∗ + 𝛽3. 𝐸𝑃𝑈𝑡−1
∗ +  𝜖𝑡 (9) 

 

For convenience, we will further refer to equations (6), (7), (8) and (9) as Model 5, 

Model 6, Model 7 and Model 8, respectively. 

It should be noted that the difference between these variables and the variables of the 

OLS regression is that those are already transformed in order to be BLUE.  

To summarize we used two different methodologies on this study: the OLS and the 

GLS. We decided to use the OLS methodology for our linear regression with the purpose 

of studying and measuring the impact of the pandemic on the volatility. Nevertheless, the 
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OLS regression must have homoscedastic errors and they also should not be 

autocorrelated. That is why we opted to add the GLS methodology on this study, attending 

the fact that the GLS methodology obtains unbiased estimators. 
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CHAPTER V – RESULTS 

After presenting the variables used in the present study and the methodology applied to 

them, we are already able to present the results of the tests that were used.  

As it was already mentioned, we used different timelines on this thesis. The first 

period where we applied the OLS and the GLS to get the regressions was comprehended 

between January 3rd of 2020 and December 14th of 2022. After this timeline we applied 

the regression in the period between January 3rd of 2020 and April 9th of 2020 and, only 

then, we verified if there was any difference between the beginning of the pandemics and 

the lockdown period of most European countries. For those three last periods we only 

analysed the models 3, 4, 7 and 8, presented in the Chapter IV – Methodology. 

This chapter will be subdivided in two subchapters: 5.1 – Ordinary Least Squares, 

and 5.2 – Generalized Least Squares. 

 

5.1 Ordinary Least Squares  

With the aim to understand if the COVID-19 variables – New Cases and Death Ratio – 

we pretend to perform an OLS regression to the models 1, 2, 3 and 4, previously stated in 

chapter IV.  

Nonetheless, the OLS must comply with the three assumptions presented in the 

chapter IV – Methodology. This way, we had to proceed to the Durbin-Watson and 

Breusch-Pagan tests to verify if there is no autocorrelation between the errors and if they 

are homoscedastic, as well. The results of the Breusch-Pagan tests are disposed in 

Appendix A, where it is possible to observe that it fails the homoscedastic errors 

assumption. In Appendix B is presented the Durbin-Watson table and in Appendix C the 

results of this test are offered. Resourcing to the tables presented in these two appendices, 

we can verify that the autocorrelation assumption has also failed.   

The failing of these assumptions means that the estimators are biased and inefficient. 

Therefore, we must elaborate the GLS methodology.  

In the Appendix D, it is possible to visualize the results of the OLS performance to 

the different models, in the different periods of time that are being studied in this 

dissertation. 
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5.2 Generalized Least Squares  

As we have already mentioned, it is necessary to rectify the heteroscedasticity and the 

autocorrelation of the errors. To do that, we applied the GLS methodology to generate a 

new regression. In the Table 3, it is possible to visualize the GLS regression of the models 

5 and 6 on the entire period of the pandemic.  

 

Table 3. GLS applied in Models 5 and 6 – from January 3rd of 2020 to December 14th of 

2022 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

  January 3, 2020 – December 14, 2022 

  Model 5 Model 6 

  B p-value B p-value 

(constant) 25,845 0,000*** 20,527 0,000*** 

CovCases 0,000 0,000*** - - 

DeathRatio - - 194,86 0,000*** 

Model - 0,000*** - 0,000*** 

 

In the table presented above, we are able to affirm that the reported new cases variable 

wasn’t significant to the estimation of the volatility index, VSTOXX. On the other hand, 

the death ratio had affected the volatility index in a positive way, which means that the 

growth of the death ratio caused an augmentation in the volatility index. 

That being said, we can acknowledge the fact that the announcement of new deaths 

is the one that caused more panic towards the investors, which affected the financial 

markets. The same thing did not happen with the announced daily cases of COVID-19, 

since the results show that the number of new cases had no impact on the European 

financial markets’ volatility. 

In what concerns with the analysis of the performance of the GLS on models 7 and 8, 

they are presented on the following Table 4. 
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Table 4. GLS applied in Models 7 and 8 – from January 3rd of 2020 to December 14th of 

2022 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

  January 3, 2020 – December 14, 2022 

  Model 7 Model 8 

  B p-value B p-value 

(constant) 19,112 0,000*** 17,124 0,000*** 

CovCases 0,000 0,002*** 0,000 0,000*** 

DeathRatio 215,827 0,000*** -19,724 0,000*** 

EPU - - 0,043 0,000*** 

Model - 0,000*** - 0,000*** 

 

In the Model 7, which doesn’t have in account the EPU index, both death ratio and 

reported new cases are significant to the model, although the new cases have no impact 

on the VSTOXX, since the estimated parameter for this variable is null. In what concerns 

to the death ratio variable, we can say that the growth of the death ratio leads to an 

augmentation on the volatility index. The results established on the Table 4 are in 

compliance with what was contemplated in the analysis of the previous models – the 

number of new cases has, in fact, no impact on the volatility index. 

The Model 8, which includes the EPU as an independent variable, is also significant. 

Nevertheless, the only variable that interacts with the volatility index is the EPU itself. 

The death ratio variable is not significant, and the estimator of the new cases variable is 

null. 

According to what was exposed, we can conclude that the death ratio impacts the 

VSTOXX positively during the pandemic period. Nonetheless, when the EPU variable is 

added to the model, the death ratio has no longer importance to the estimation model. 

That can be explained by the fact that the EPU index has in account many other factors, 

besides the COVID-19 pandemic. An example of that is a more recent event that impacted 

the worldwide economy – the Russia-Ukraine war. According to authors like Umar et al. 

(2022), Kumari et al. (2023) and Ahmed et al. (2023), the war already had a massive 

impact on the financial markets, especially on the European ones. So, in that timeline – 

that goes from 2020 until 2022 –, we cannot forget that there were many other events that 

also had some consequences in the economy, so that the EPU index is a much better 

indicator to be used to measure the volatility of the financial markets during the period of 
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January 3rd of 2020 to December 14th of 2022, while the COVID-19 variables might be a 

better indicator for a more restricted period. 

According to what was exposed, in the Table 5, the results for the Model 7 are 

presented in more restricted periods of time. Those periods correspond to the beginning 

of the pandemic – we assumed the period that goes from January 3rd of 2020 to May 29th 

of 2020. Alongside we use two periods – January 13th of 2020 to April 9th of 2020, and 

March 16th of 2020 to May 15th of 2020 –, with the aim to perceive if the COVID-19 

variables had more influence on the volatility index in the beginning of the pandemic or 

if in the lockdown period. 

 

Table 5. GLS applied in Model 7 in different timelines  

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

 

January 3, 2020 –  

May 29, 2020 

January 13, 2020 –  

April 9, 2020 

March 16, 2020 –  

May 15, 2020 

  B p-value B p-value B p-value 

(constant) 13,687 0,000*** -22,264 0,000*** 94,580 0,000*** 

CovCases 0,000 0,000*** 0,000 0,000*** 0,000 0,000*** 

DeathRatio 590,361 0,000*** 1808,349 0,000*** -310,782 0,000*** 

Model - 0,000*** - 0,000*** - 0,000*** 

 

In these different timelines the announcement of new cases still has no impact in the 

volatility index, on the contrary of what happens with the death ratio variable. Only with 

that information, we can acknowledge that the European financial markets, even by the 

beginning of the COVID-19 pandemic, only reacted to more dramatic news. 

By the visualization of the Table 5 above, we can perceive that in the period that 

covers the lockdown and the beginning of the COVID-19 pandemic, all the variables are 

significant. Nonetheless, it is important to refer that the number of new cases of COVID-

19 still has no impact on the volatility index. In the beginning of the pandemic (January 

13th of 2020 – April 9th of 2020), we can observe similar results – all the variables are 

significant to the model, but even though the new cases’ variable is significant, it doesn’t 

have any influence on the VSTOXX. The biggest difference of these two periods is that 

in the period that is restricted to the beginning of the pandemic, the death ratio has a 

bigger impact on the volatility index of European markets – the double of the effect. 
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Finally, in the lockdown period, the results show that the COVID-19 variables do not 

have any influence in the volatility index.  

According to what was exposed, it is possible to understand that, in fact, the period 

in which the COVID-19 announcements had more impact on the volatility of the 

European markets was in the beginning of the pandemic, time when the uncertainty about 

this new disease was extremely high, causing fear, which was reflected on the VSTOXX 

index. During the lockdown, the impact of the COVID-19 on the financial markets’ 

volatility was not verified. This information leads us to the conclusion that the fear – 

reflected by the investors’ behaviour – that the European population felt in the beginning 

of the pandemic – the time when Italy was the epicentre of the pandemic – was the period 

that affected the most the behaviour of the investors on the financial markets. 

To understand if the EPU index shows any improvement in the model, we ran the 

GLS regression on Model 8. The results are presented on the Table 6. 

 

Table 6. GLS applied in Model 8 in different timelines 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

 

January 3, 2020 –  

May 29, 2020 

January 13, 2020 –  

April 9, 2020 

March 16, 2020 –  

May 15, 2020 

  B p-value B p-value B p-value 

(constant) 5,313 0,000*** -26,001 0,000*** 93,834 0,000*** 

CovCases 0,000 0,000*** -0,001 0,000*** 0,000 0,000*** 

DeathRatio 330,583 0,000*** 1373,362 0,000*** -310,323 0,000*** 

EPU 0,095 0,000*** 0,123 0,000*** 0,002 0,437 

Model - 0,000*** - 0,000*** - 0,000*** 

 

In the Table 6 above it is possible to observe that in the first period – from January 

3rd of 2020 to May 29th of 2020 –, the model is significant. The variable of new cases, 

once again, has no effect on the volatility index. The other two variables – the death ratio 

and the EPU index, on the other hand, had a positive effect on the VSTOXX, which means 

that the increase of those both variables caused a growth on the volatility index. 

In the period between January 13th of 2020 and April 9th of 2020, it is possible to 

verify that both EPU and death ratio had a positive impact on the VSTOXX. On the 

contrary, the number of new cases of COVID-19 had a slightly negative impact on the 

volatility index. According to this, we can understand that even in the beginning of the 
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pandemic, the number of cases didn’t have much impact on the volatility of the European 

financial markets, comparing to what happens with the death ratio. 

In the remaining period, from March 16th of 2020 to May 15th of 2020 – the lockdown 

period –, is not reasonable, since the EPU is not significant, and the death ratio estimator 

is negative. According to that, we can acknowledge the fact that the lockdown period, on 

its own, did not influence the European financial markets. 

Alongside with what was stated in the previous paragraphs, we are capable to realize 

that the EPU index did, in fact, add some quality to the model. This index is already 

known as a fundamental factor on the volatility of the financial markets analysis – 

according to authors such as Baker et al. (2016) and Hartwell (2018). This way, adding 

the economic uncertainty variable to the COVID-19, we were able to get a model with a 

higher degree of quality. 

In sum, the results show that when analysing the period of the lockdown on its own, 

we do not obtain results that demonstrate that the COVID-19 impacted the volatility of 

the financial markets. In the two remaining periods, which include the beginning of the 

pandemic, we can see that the addition of the EPU variable improves the quality of the 

model. The new cases variable, though, has no impact in the volatility of the European 

markets, according to the models. In what respects to the period between January 3rd of 

2020 and 14th December of 2022, we can see that the COVID-19 still has some impact 

on the volatility. Nonetheless, this period is too large, reflected by other variables having 

bigger influence in the volatility in different periods. 
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CHAPTER VI – CONCLUSION 

To conclude, it should be stated that the financial markets are of remarkable importance, 

when it comes to economic development and growth. In what respects to the European 

financial markets, we can affirm that they have an exceptional connectedness and that the 

markets are highly correlated. 

The volatility of the financial markets is an important subject and is studied by a lot 

of academics in the sphere of the financial matters. The fact is that volatility is a measure 

that reflects the behaviour of the participants of the financial markets – investors, 

companies, Government, and others – and the way they look through the market. 

Different authors have stated that the volatility is a way to quote options, stocks, and 

others. The fact is that, when we are towards efficient markets, the volatility is the reflex 

of unexpected changes in prices. 

In periods of crisis the volatility typically registers higher values, since the prices 

practiced on the markets have great oscillations. It is also in times of crisis that there is a 

stronger relationship between the volatility of the financial markets and the economic 

policy uncertainty.  

We should consider, as well, the fact that the COVID-19 pandemic caused a general 

crisis across different sectors, including the financial one. According to various authors, 

the COVID-19 had indeed impacted the financial markets around the world. On the 

present dissertation we studied the impact of this pandemic on the European financial 

markets, using the VSTOXX, the reported new daily cases of COVID-19, the daily death 

ratio of COVID-19 and the EPU as variables. In order to get into conclusions, we 

resourced to the GLS method once it deals better with serial autocorrelation of errors and 

heteroscedasticity. 

With those variables, we divided them in different periods of time: the first went from 

January 3rd of 2020 until December 14th of 2022 and was designated as the whole period 

of the pandemic until the moment of this study, the second went from January 3rd of 2020 

until May 29th of 2020 and it is the period that covers the beginning of the pandemic and 

the lockdown period, the third went from January 13th of 2020 until April 9th of 2020, 

only representing the period of the beginning of the pandemic, and the fourth, and last 

one went from March 16th of 2020 until May 15th of 2020, which comprises the period of 

the lockdown for most European countries. 
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With this study we got into different conclusions. The main conclusions are stated 

below. 

In the period between January 3rd of 2020 and 14th December of 2022, the reported 

daily cases of COVID-19 had no impact on the volatility of the European financial 

markets, while the death ratio of COVID-19 had a positive impact. With the addition of 

the EPU to the model, the death ratio started to have a negative impact, which means that 

the growth of the ratio led to a decline in the volatility. The EPU, itself, had a positive 

impact. We concluded that in this timeline the EPU takes a better roll as an explanator of 

the behaviour of the volatility index, since this is a large period of time and the EPU index 

includes information of different events that impacted the financial markets throughout 

the two years in analysis. 

The period that goes from January 3rd of 2020 and 29th May of 2020 has better results 

in what respects to the impact of the COVID-19 variables in the financial markets’ 

volatility – both death ratio and EPU have positive impacts. That leads to the conclusion 

that it was in the beginning of the pandemic (including the first lockdown) that the 

COVID-19 had real impact on the financial markets. It should be noted that it was in that 

time that there was more uncertainty and fear, which are two factors that have a major 

influence in the volatility of the financial markets. 

Separating the period that goes from January 3rd of 2020 to 29th May of 2020 in two 

– the beginning of the pandemic and the lockdown period –, we were able to see that the 

beginning of the pandemic showed results that indicated that the COVID-19 had impacted 

the volatility, while when we take only the period of the lockdown in account, it does not 

guide us to any conclusions. It provides us the image that the European investors were 

mainly affected by the uncertainty caused by the initial outbreak of the COVID-19 

pandemic, while when it is only taken in account the lockdown period, there was no 

longer much impact.  

To finish and comparing those results to the ones that Albulescu (2021) obtained for 

the United States’ financial markets’ volatility we can see that, while in the United States 

financial markets, the number of cases had impacted the markets, the same did not happen 

in Europe. Another comparison is that while the EPU had no significance in the United 

States financial markets, that same index had impacted the European markets. Despite 

that, the death ratio had a similar effect on the volatility of both markets. 

In sum, we can conclude that even though the pandemic has impacted the volatility 

of European financial markets throughout two years in analysis, it had a wider effect in 
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the first five months of 2020. The COVID-19 component that had a major consequence 

in the volatility of those markets was the daily death ratio in prejudice of the reported new 

daily cases of the coronavirus disease.   
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Appendix A. Breusch-Pagan Tests 

Reject H0 for a level of significance of 5% 

 P-value 

  Model 1 Model 2 Model 3 Model 4 

January 3, 2020 - December 14, 2022 0,000 0,110 0,004 0,000 

January 3, 2020 - May 29, 2020 - - 0,003 0,005 

January 13, 2020 - April 9, 2020 - - 0,000 0,006 

March 16, 2020 - May 15, 2020 - - 0,019 0,031 
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Appendix B. Durbin-Watson table 

Source: University of Notre Dame 
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Appendix C. Durbin-Watson test results 

 

January 3, 2020 – December 14, 2022 

Models Durbin-Watson dL dU 

Model 1  0,070 1,758 1,779 

Model 2 0,080 1,758 1,779 

Model 3 0,082 1,748 1,789 

Model 4 0,255 1,728 1,799 

 

March 16, 2020 – May 15, 2020 

Models Durbin-Watson dL dU 

Model 3 0,901 1,634 1,715 

Model 4 0,864 1,613 1,736 

 

January 13, 2020 – April 9, 2020 

Models Durbin-Watson dL dU 

Model 3 0,296 1,514 1,652 

Model 4 0,937 1,480 1,689 

 

January 3, 2020 – May 29, 2020 

Models Durbin-Watson dL dU 

Model 3 0,075 1,391 1,600 

Model 4 0,485 1,338 1,659 
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Appendix D. OLS regression results 

 

Table D1. OLS applied in Models 1 and 2 – from January 3rd of 2020 to December 14th 

of 2022 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

  January 3, 2020 – December 14, 2022 

  Model 1 Model 2 

  B p-value B p-value 

(constant) 25,852 0,000*** 20,526 0,000*** 

CovCases 0,000 0,200 - - 

DeathRatio - - 194,934 0,000*** 

Model - 0,200 - 0,000*** 

Adjustment Quality R2 adj. = 0,001 R2 adj. = 0,120 

 

Table D2. OLS applied in Models 3 and 4 – from January 3rd of 2020 to December 14th 

of 2022 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

  January 3, 2020 – December 14, 2022 

  Model 3 Model 4 

  B p-value B p-value 

(constant) 18,979 0,000*** 17,156 0,000*** 

CovCases 0,000 0,004*** 0,000 0,004*** 

DeathRatio 218,267 0,000*** -21,624 0,436 

EPU - - 0,043 0,000*** 

Model - 0,000*** - 0,000*** 

Adjustment Quality R2 adj. = 0,129 R2 adj. = 0,265 
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Table D3. OLS applied in Model 3 in different timelines 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

 

January 3, 2020 –  

May 29, 2020 

January 13, 2020 –  

April 9, 2020 

March 16, 2020 –  

May 15, 2020 

  B Sig. B p-value B p-value 

(constant) 13,665 0,007*** -23,149 0,040** 93,050 0,000*** 

CovCases 0,000 0,069* 0,000 0,033** 0,000 0,000*** 

DeathRatio 592,577 0,001*** 1856,182 0,000*** -288,875 0,008*** 

Model - 0,000*** - 0,000*** - 0,000*** 

Adjustment Quality R2 adj. = 0,152 R2 adj. = 0,402 R2 adj. = 0,882 

 

Table D4. OLS applied in Model 4 in different timelines 

Reject H0 for a level of significance of 10% (*), 5% (**) and 1% (***) 

 

January 3, 2020 –  

May 29, 2020 

January 13, 2020 –  

April 9, 2020 

March 16, 2020 –  

May 15, 2020 

  B p-value B p-value B p-value 

(constant) 6,444 0,099* -26,904 0,001*** 91,837 0,000*** 

CovCases 0,000 0,000*** -0,001 0,000*** 0,000 0,000*** 

DeathRatio 309,025 0,031** 1432,813 0,000*** -283,754 0,011** 

EPU 0,097 0,000*** 0,120 0,000*** 0,002 0,769 

Model - 0,000*** - 0,000*** - 0,000*** 

Adjustment Quality R2 adj. = 0,504 R2 adj. = 0,693 R2 adj. = 0,879 
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