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PREFACE 

 
Organizing is an evolutionary phenomenon, distinctive because of laws of existence and 

maintaining all structures in all processes of their functioning. As such, it is a civilizational 

phenomenon also that occurs as a component of human, individual and social activities and as 

a factor in the overall development of man and society. On the other hand, as a deliberate 

human activity, organizing involves seeking solutions to problems that occur on the way to 

achieving specific goals. No goal can be achieved without appropriate or necessary, or at least 

minimal organization of conditions, factors, and processes needed for goal achievement. 

However, the new era requires new types of leaders and managers, and new forms of 

organization; demands those who are willing and able to lead the company/corporation/state, 

in a distinct competitive environment, with all the good and bad sides brought by the 

globalization of world economy. 

 

Association of Economists and Managers of the Balkans headquartered in Belgrade ï Serbia 

along with the partner institutions, namely the Faculty of Engineering Management - Belgrade, 

Serbia; Modern Business School - Belgrade, Serbia; the University of Novo Mesto, Faculty of 

Business and Management Sciences, Slovenia; the University of Novo Mesto, Faculty of 

Economics and Informatics, Slovenia; Business Academy Smilevski - BAS, Skopje, North 

Macedonia; and BAS Institute of Management, Bitola, North Macedonia organized 6th 

International Scientific-Business Conference titled: Leadership, Innovation, Management and 

Economics: Integrated Politics of Research ï LIMEN 2020 on November 26, 2020. The 

conference was held online/virtually due to the COVID-19 pandemic. 

 

Bearing in mind the challenges of a dynamic engagement in contemporary organizations, it is 

clear that within the analysis of these important subjects should be applied interdisciplinary 

approach. For this reason, the main theme of the conference LIMEN 2020 was processed 

through the following key topics:

 

Å Leaders and Leadership  

Å Entrepreneurship  

Å Innovation  

Å Creativity  

Å Management of Small and Medium-

sized Enterprises  

Å Contemporary Strategic Management  

Å Financial Management and Banking  

Å Marketing Management  

Å Project Management  

Å GREEN Management  

Å Natural Resource Management  

Å Quality Management  

Å Management of New Technologies  

Å Management Information Systems  

Å Education Management  

Å Intercultural Management  

Å Public Sector Management  

Å Human Resources Management  

Å Organizational Behavior  

Å Business Ethics  

Å Macroeconomics  

Å Microeconomics  

Å Finance  

Å Marketing  

Å Labour Law  

Å Business Law 

 

The aim of this yearôs conference is also achieved ï bring together the academic community 

of the Balkans region and other countries and publication of their papers with the purpose of 

popularization of science and their personal and collective affirmation. The unique program 

combined presentation of the latest scientific developments in these areas, interactive 

discussions and other forms of interpersonal exchange of experiences.  
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Within publications from LIMEN 2020 conference:  

Å 13 double peer-reviewed papers have been published in the Selected Papers - 

International Scientific-Business Conference LIMEN 2020, 

Å 47 double peer-reviewed papers have been published in the Conference Proceedings - 

International Scientific-Business Conference LIMEN 2020,  

Å 91 abstracts have been published in the Book of Abstracts - International Scientific-

Business Conference LIMEN 2020. 

 

LIMEN 2020 publications have nearly 700 pages. All full papers have been scanned with the 

Crosscheck (powered by Turnitin) and have Orcid iD integration. 

 

Participation in the conference took 159 researchers with the paper representing 26 dif ferent 

countries (Albania, Austria, Bosnia and Herzegovina, Brazil, Bulgaria, China, Croatia, Czech 

Republic, Germany, Hungary, India, Italy, Netherlands, North Macedonia, Oman, Poland, 

Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Turkey, Ukraine and United 

Arab Emirates), different universities, eminent faculties, scientific institutes, colleges, etc 
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Abstract: The fast spread of coronavirus (COVID-19) had negative impacts on financial 

markets worldwide. It created uncertainty and a lack of confidence, causing unprecedented 

levels of risk, causing sharp losses to investors in a very short period. In view of these events, 

this essay aims to investigate the relationship between Covid-19 (confirmed cases and deaths), 

and the stock market indexes of Greece (ATG), France (CAC40), Germany (DAX 30), United 

Kingdom (FTSE 100), Italy (FTSE MID), Spain (IBEX 35), Ireland (ISEQ), and Portugal (PSI 

20), from December 31st, 2019 to July 23rd, 2020. In order to achieve such an analysis, we 

want to validate if: the increase in cases and deaths resulting from Covid-19 have any 

connection with the financial markets under analysis? If so, do these connections cause shocks 

in European financial markets? The results suggest structure breaks, mostly, in March 2020. 

Covid-19 data (confirmed cases) integrate with the Covid-19 data series (deaths), with the 

Spanish market (IBEX 35), Greece (ATG), and Italy (FTSE MID). However, the Covid-19 data 

series (deaths), is synchronized with the Covid-19 data (confirmed cases), with the markets of 

Germany (DAX 30), France (CAC 40), Ireland (ISEQ), Italy ( FTSE MID), United Kingdom 

(FTSE 100) and Portugal (PSI 20), just does not synchronize with the Greek market (ATG). 

We can easily see that the Covid-19 data series (deaths) has a major impact on Europe's 

financial markets. The results of the VAR Granger Causality / Block Exogeneity Wald Tests 

model suggest 2 bidirectional causal relationships between confirmed cases and deaths from 

the Covid-19 virus. However, there were no shocks between Covid-19 data (confirmed cases 

and deaths) and the financial markets under analysis. As a final discussion, we consider that 

investors should avoid investments in the stock exchange, at least while this pandemic lasts, 

and rebalance their portfolios in hedging and/or sovereign debt assets, to mitigate risk and 

improve the efficiency of their portfolios. 

 

Keywords: Covid-19 Coronavirus, Stock markets, Epidemic. 

 

 
1.  INTRODUCTION  

 

oronavirus Covid-19 is a type of outbreak that first appeared in December 2019 in the 

city of Wuhan, Hubei province, China. It was declared a pandemic by the World Health 

Organization (WHO) on March 12, 2020. According to the World Health Organization, 
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the number of people infected by Covid-19 worldwide, since the beginning of the pandemic, 

has already exceeded, on 23rd July 2020, 15.3 million (cases), and 627,000 deaths. 

 

The Covid-19 pandemic negatively affects the global economy, as well as social and cultural 

life on a global scale. Rating agencies such as Moodyôs and Standard & Poors have restricted 

China's growth forecast for 2020. In line with all these negative effects, it seems inevitable that 

economic growth and financial markets have also been affected equally (Liu, Manzoor, Wang, 

Zhang and Manzoor, 2020). 

 

Financial instability is a very important factor for society since a financial crisis or stock market 

crash can affect, directly or indirectly, the level of the economic well-being of the inhabitants 

of a country. If a given stock market is strongly linked to the stock market of another country, 

the financial stability of the first depends, in part, on the financial stability of the second. Thus, 

the occurrence of integration between markets can have significant implications for the 

international diversification of risk (Alexandre, Dias, and Heliodoro, 2020a, 2020b; Alexandre, 

Heliodoro, and Dias, 2019; Dias et al., 2020; Dias and Carvalho, 2020; Dias, Heliodoro, and 

Alexandre, 2020, 2019; Dias, Heliodoro, Alexandre, Santos, and Farinha, 2021; Dias, 

Heliodoro, Alexandre, and Vasco, 2020b, 2020a; Dias, Heliodoro, Teixeira, and Godinho, 

2020; Dias, Pardal, Teixeira, and Machová, 2020; Dias and Pereira, 2021; Heliodoro, Dias, and 

Alexandre, 2020; Pardal, P., Dias, R., ĠuleŚ, P., Teixeira, N., and KrulickĨ, 2020). 

 

This study aims to analyze the relationship between Covid-19 (cases and deaths), and stock 

market indexes in Greece (ATG), France (CAC40), Germany (DAX 30), United Kingdom 

(FTSE 100), Italy (FTSE MID), Spain (IBEX 35), Ireland (ISEQ), and Portugal (PSI 20), in 

the period from December 31st, 2019 to July 23rd, 2020. In order to achieve such an analysis, 

it is intended to verify whether: do the increase in cases and deaths resulting from Covid-19 

have any connection with the financial markets under analysis? If so, do these connections 

cause a stir in Europe's financial markets? The results suggest the existence of synchronizations 

between the increase in confirmed cases and deaths resulting from the Covid-19 virus, and 

between these, and the financial markets. However, when we analyze the shocks, we see the 

absence of unidirectional or bidirectional causalities between the evolution of Covid-19, and 

the financial markets of Europe. 

 

This investigation differs from studies carried out so far on the impact of the global pandemic 

on financial markets, as far as is known; the authors Ali, Alam, and Rizvi (2020), Ashraf 

(2020), Liu, Manzoor, Wang, Zhang and Manzoor (2020), Zeren and Hizarci (2020) analyzed 

the pandemic shocks, but the research questions, the markets analyzed, and the approach was 

essentially different from the one followed in this article.  

 

In terms of structure, this article is organized into 5 sections. In addition to the current 

introduction, section 2 presents a Literature Review with regard to articles on the impact of the 

global pandemic on international financial markets, section 3 describes the methodology and 

data, section 4 contains the results. Section 5 presents the general discussions of the work. 

 

2.  LITERATU RE REVIEW  

 

The understanding of international connections between financial markets in periods of the 

financial crisis is relevant for investors, fund managers and academics, in different aspects, 

namely in the theme of portfolio diversification (Lee, 2017). 
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¥zer, Kamēĸlē and Kamēĸlē (2016), Jawadi, Chlibi and Cheffou (2019) Moagar-Poladian, 

Clichici and Stanciu (2019), Salisu, Ndako, Adediran and Swaray (2020) analyzed the 

movements and the integration between several international markets. ¥zer, Kamēĸlē e Kamēĸlē 

(2016) analyzed the movements between the markets of Germany, Austria, Czech Republic, 

Croatia, Lithuania and Greece, the authors show mixed results when failing to show 

movements. These findings have relevant implications for international investors, portfolio 

managers and policy makers. Jawadi, Chlibi e Cheffou (2019) studied the movements between 

the US market and the G-6, BRICôs and MENA markets. The authors show that the MENA 

and BRICôs markets are segmented with the North American market, while the G-6 markets 

show integration with the USA. Moagar-Poladian, Clichici and  Stanciu (2019) demonstrate 

that Central and Eastern European markets have robust levels of integration during the 

European financial crisis. Salisu, Ndako, Adediran and Swaray (2020) analyzed integration 

into Islamic markets and show that markets are integrated and that this behavior can be 

influenced by global economic conditions. 

 

Ali, Alam, and Rizvi (2020), Ashraf (2020), Liu, Manzoor, Wang, Zhang and Manzoor (2020), 

Zeren and Hizarci (2020) analyzed the impact of the global pandemic (Covid-19) on financial 

markets. Ali, Alam, and Rizvi (2020) investigated the reaction of financial markets as the 

Coronavirus epicenter moved from China to Europe and then to the USA. The results suggest 

that China's (initial) epicenter tends towards stabilization, while global markets have entered a 

free fall, especially in the contagion phase (later).  Ashraf (2020) examined the stock markets' 

response to the Covid-19 pandemic, for this purpose used the daily data from COVID-19 

(confirmed cases and deaths) and the profitability of 64 markets, from January 22nd, 2020 to 

April 17th, 2020. The author shows that the stock markets reacted negatively to the growth of 

confirmed cases of COVID-19. It means that the returns on the stock markets decreased as the 

number of confirmed cases increased. Liu, Manzoor, Wang, Zhang and Manzoor (2020) 

studied the impact of the coronavirus outbreak on 21 stock market indices. The authors show 

significant structural breaks resulting from the COVID-19 outbreak.  Zeren and Hizarci (2020) 

analyzed the effects of the Covid-19 epidemic on the stock markets in the period from 23rd 

January 2020 to 13th March 2020. The authors show that the global cases of the outbreak have 

cointegration relations with the SSE, KOSPI and IBEX35 markets, but not with the FTSE MIB, 

CAC40, DAX30 markets. 

 

To summarize, this work aims to contribute to the provision of information to investors and 

regulators in Europe's stock markets, where individual and institutional investors seek 

diversification benefits, as well as helping to promote the implementation of policies that 

contribute to the efficiency of these markets. Therefore, the objective of this work is to 

examine, the synchronizations, and the unidirectional and bidirectional causalities, between the 

Covid-19 data series (confirmed cases and deaths), and the European financial markets. 

 

3.  METHODOLOGY  

 

DATA  

 

The analyzed data are related to the Covid-19 data series (confirmed cases and deaths), and to 

the stock market indexes of Greece (ATG), France (CAC40), Germany (DAX 30), United 

Kingdom (FTSE 100), Italy (FTSE MID), Spain (IBEX 35), Ireland (ISEQ) and Portugal (PSI 

20), from December 31st, 2019 to July 23rd, 2020. The time series have daily scales and were 

obtained from the Thomson Reuters platform, with regard to the prices index of the financial 

markets, they are in local currency, to mitigate distortions in exchange rates. 
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Table 1. The name of countries and their indices used in this paper 
Index Country 

ATG Greece 

CAC 40 France 

DAX 30 Germany 

FTSE 100 United Kingdom (UK) 

FTSE MID Italy 

IBEX 35 Spain 

ISEQ Ireland 

PSI 20 Portugal 

Source: Own elaboration 

 

METHODOLOGY   
 

The development of the research took place over several stages. The characterization of the 

sample used was carried out through descriptive statistics, from the adherence test of  Jarque 

and Bera (1980), as well as graphics of stability to the residues. To estimate the structural 

breaks in the financial markets, we used the unit root test of Clemente et al. (1998). To assess 

the integration between the Covid-19 data series (confirmed cases and deaths), and the financial 

markets in Europe, we use the Gregory and Hansen (1996) that identifies structure breaks. To 

examine the significance of the causal relationships between the Covid-19 data series, and the 

financial markets, in analysis, we used the VAR Granger Causality / Block Exogeneity Wald 

Tests model, which uses Wald's statistic, which tests whether the null hypothesis that the 

coefficients of the lagged endogenous variables of the variable "cause" are null or not "cause" 

in the Grangerian sense the dependent variable. However, it should be noted that the result of 

this test is highly sensitive to the number of lags considered in the model, so the first concern 

is to properly estimate this value, in order to arrive at robust evidence (Gujarati, 2004). Besides, 

and to determine the number of lags to include in the causality tests, we use the HQ (Hannan-

Quinn information criterion) criterion, and to assess the robustness of the model we apply the 

VAR Residual Serial Correlation LM Tests. 
 

4. ̀ RESULTS 

 

Figure 1 shows the evolution of the Covid-19 pandemic in the number of confirmed cases, as 

well as deaths, in a global context. As of July 23, 2020, confirmed cases had already exceeded 

15.3 million, and deaths had already exceeded 627,000.  
 

Figure 1. Evolution of the Covid-19 pandemic, from 12/31/2019 to 7/23/2020. 
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Source: Own elaboration 
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Figure 2 shows the evolution of European markets, in levels, in the period from December 31st, 

2019 to July 23rd, 2020, which is a period of considerable complexity, due to understanding 

the outbreak of the global pandemic (Covid-19). Most markets show structure breaks in 

February and March 2020. These results are validated by the authors Heliodoro et al. (2020), 

Dias, Pardal, et al. (2020), Dias, Heliodoro, Alexandre, et al., (2020a), Dias, Heliodoro, and 

Alexandre (2020), Dias et al. (2020), that show significant structural breaks in financial 

markets due to the impact of the 2020 global pandemic. 

 

Figure 2. Evolution, in levels, of the 8 financial markets, in the period from 12/31/2019 to 

7/23/2020
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Figure 3 shows the evolution, in returns, of Europe's 8 financial markets. In all series, there is 

a relatively high dispersion around the average, as well as a relatively synchronized behavior 

between the data series. Graphical analysis shows the existence of high volatility, especially in 

February, March and April 2020. 

 

Figure 3. Evolution, in % of the differences, of the 8 financial markets, in the period from 

12/31/2019 to 7/23/2020 
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Source: Own elaboration. 
 

Table 2 shows the main descriptive statistics on the returns of the eight European financial 

markets, as well as the Jarque-Bera adherence test. Analyzes of descriptive statistics show that 

profitability shows negative daily averages, except for the German (DAX 30) and Ireland 

(ISEQ) markets. The Greek market has the largest standard deviation, while the Italian market 
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has the highest levels of kurtosis and asymmetry. Additionally, the coefficients of asymmetry 

and kurtosis are statistically different from those of a normal distribution. 
 

Table 2. Descriptive statistics, on returns, of the 8 financial markets in Europe, in the 

Complete period 
 ATG CAC 40 DAX 30 FTSE 100  FTSE MID  IBEX 35  ISEQ  PSI 20 

 Mean -0.001538 -0.000477  0.000467 -0.000692 -0.000197 -0.001036  4.30E-05 -0.000452 

 Std. Dev.  0.027084  0.021336  0.020510  0.019336  0.023779  0.022028  0.021069  0.017225 

 Skewness -1.521235 -1.456190 -1.299364 -1.177540 -2.900081 -1.828632 -1.076405 -1.521948 

 Kurtosis  10.92967  11.74239  14.13378  11.50055  24.02861  15.09658  8.213614  13.94787 

 Jarque-Bera  598.1297***  704.0564***  1083.840***  645.1387***  3945.543***  1324.203 ***  263.8107***  1070.629*** 

 Sum -0.306004 -0.094967  0.093023 -0.137761 -0.039151 -0.206089  0.008563 -0.089869 

 Sum Sq. Dev.  0.145238  0.090134  0.083291  0.074025  0.111956  0.096072  0.087891  0.058748 

 Observations  199  199  199  199  199  199  199  199 

Source: Own elaboration. 

 

Figure 4. Stability tests carried out on the residues of the 8 financial markets in Europe, in 

the Complete period 
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Source: Own elaboration 

 

Figure 4 shows the stability tests carried out on the residues of the European stock markets, to 

corroborate the presence of structural breaks. The determination of the structural break is 

relevant, as it affects potentially like that of the unit-roots. Through graphical analysis, we can 

assess the existence of disturbances in variance. Additionally, when examining the graphs and 

the 95% probability limits, we verified the existence of a violation of the probability limits, 

thus, the time series show unstable behavior. 
 

Table 3 shows the results of Clemente et al. (1998) which identifies structural breaks, mostly 

in March 2020, resulting from the global pandemic (Covid-19). However, when we evaluate 

the synchronizations between the Covid-19 data series and the financial markets in Europe, we 

find that the structure breakdowns mostly occur in April 2020, it means, different from the 

breakdown of the market itself; this shows, that the pandemic has a very significant impact on 

these financial markets. These findings are corroborated by the authors Liu, Manzoor, Wang, 

Zhang and Manzoor (2020) that show significant structural breaks resulting from the Covid-19 

outbreak. 
 

Table 3. Unit root tests with structural breaks of Clemente et al. (1998), in returns, referring 

to the 8 financial markets in Europe, Complete period 

Index t-stat Break Date 

ATG -12.57(0)***  05/02/2020 

CAC 40  -13.53(0)*** 31/03/2020 

DAX 30 -12.82(0)***  10/03/2020 

FTSE 100 -13.91(0)***  12/03/2020 

FTSE MID -14.61(0)***   17/03/2020 

IBEX 35 -13.12(0)***  02/04/2020 

ISEQ  -12.46(0)*** 19/03/2020 

PSI 20 -13.19(0)***  26/03/2020 
Note: Lag Length (Automatic Length based on SIC). Break Selection: Minimize Dickey-Fuller t-statistic. The 

lateral values in parentheses refer to lags. ***. **. *. represent significance at 1%. 5% and 10%. respectively. 

Source: Own elaboration. 

 

The results of the Gregory-Hansen test can be seen in Table 4, which shows the 

synchronizations between the Covid-19 (confirmed cases), Covid-19 (deaths) data and the 

European financial markets. Covid-19 data (confirmed cases) integrate with the Covid-19 data 

series (deaths), with the Spanish market (IBEX 35), Greece (ATG), and Italy (FTSE MID). 

However, the Covid-19 data series (deaths) is synchronized with the Covid-19 data (confirmed 

cases), with the markets of Germany (DAX 30), France (CAC 40), Ireland (ISEQ), Italy ( FTSE 

MID), United Kingdom (FTSE 100) and Portugal (PSI 20), just does not synchronize with the 

Greek market (ATG). We can easily see that the Covid-19 data series (deaths) have a major 
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impact on the financial markets in Europe, and we also find that most of the structural 

breakdowns in integration occur, mostly, in April 2020, differently from breaking of the market 

itself (March 2020). These results are partially confirmed with the authors' Zeren and Hizarci 

(2020) that show that the global cases of the outbreak have cointegration relations with the 

SSE, KOSPI and IBEX35 markets, but not with the FTSE MIB, CAC40, DAX30 markets. 

 

Table 4. Gregory-Hansen tests, period Covid (31/12/2019 to 23/07/2020) 

Markets t-statistic Method Lags Break Date Results 

Covid-19 (cases) / Covid-19 

(deaths) 
-5.06** Regime 5 30/05/2020 Integration 

Covid-19 (cases) / IBEX 35 -5.49***  Trend 0 21/06/2020 Integration 

Covid-19 (cases) / ATG -5.21** Trend 0 21/06/2020 Integration 

Covid-19 (cases) / FTSE MID  -5.55***  Regime 0 17/04/2020 Integration 

Covid-19 (deaths) / Covid-19 

(cases) 
-6.78***  Trend 0 21/04/2020 Integration 

Covid-19 (deaths) / DAX 30 -5.45***  Trend 0 18/04/2020 Integration 

Covid-19 (deaths) / CAC 40 -5.23** Regime 0 17/04/2020 Integration 

Covid-19 (deaths) / ISEQ -5.47***  Regime 0 18/04/2020 Integration 

Covid-19 (deaths) / FTSE MID -5.89***  Regime 0 17/04/2020 Integration 

Covid-19 (deaths) / FTSE 100 -5.16** Regime 0 18/04/2020 Integration 

Covid-19 (deaths) / PSI 20 -5.19**  Regime 0 17/04/2020 Integration 

Notes: The asterisks ***, **, * indicate statistical significance at 1%, 5% and 10%, respectively. 

Source: Own elaboration. 
 

To analyze the significance of the causal relationships between the financial markets under 

analysis, the VAR Granger Causality / Block Exogeneity Wald Tests model was applied. To 

determine the number of lags to include in the causality tests, we used the HQ criterion 

(Hannan-Quinn information criterion) which suggests 2 lags (see table 5). 

 

Table 5. VAR Lag Order Selection Criteria 
 Lag LogL LR FPE AIC SC HQ 

2  5552.948  423.7915  2.41e-37 -55.94710 -52.37130  -54.49874*  

Source: Own elaboration 

 

In figure 5 we can see the autocorrelation in the residues with 2 lags in the financial markets, 

however, in the Covid-19 data series (confirmed cases and deaths) this is not the case. A smaller 

number of lags increases the degrees of freedom, a greater number of lags decreases the 

problems of autocorrelation, given that we estimate a VAR with 4 lags for the data series of 

the European financial markets. 

 

In Table 6 we can verify the results of the VAR Residual Serial Correlation LM Tests; we 

performed a VAR estimation with 4 lags, and then we performed the autocorrelation test at 5 

lags; the null hypothesis was not rejected, which proves that the model does not present 

autocorrelation in residues, which indicates that the model presents a robust estimation. 
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Figure 5. VAR Residuals Test 

 

 
 

Source: Own elaboration 

 

Table 6. VAR Residual Serial Correlation LM Tests 
Lag LRE* stat df Prob. Rao F-stat df Prob. 

1  205.3774  100  0.0000  2.165009 (100, 978.4)  0.0000 

2  132.8881  100  0.0155  1.350990 (100, 978.4)  0.0158 

3  165.5520  100  0.0000  1.710690 (100, 978.4)  0.0000 

4  134.4604  100  0.0123  1.368044 (100, 978.4)  0.0125 

5  103.2714  100  0.3913  1.034586 (100, 978.4)  0.3935 

Source. Own elaboration 

 

The results of Granger's causality tests are shown in table 7, referring to Covid-19 data 

(confirmed cases and deaths), and the financial markets under analysis. The causality tests 

show 2 bidirectional causal relationships between confirmed cases and deaths from the Covid-

19 virus. However, there were no clashes between Covid-19 data (cases and deaths) and the 

financial markets. 
 

Table 7. Granger / Block Exogeneity Wald Tests, in the Full Period 
 Covid-19 (cases) Covid-19 (deaths) 

Covid-19 (cases) ********  3.84(4)*** 

Covid-19 (deaths) 16.02(4)*** ********  

ATG 0.02(4) 0.06(4) 

CAC 40 0.11(4) 0.10(4) 

DAX 30 0.08(4) 0.04(4) 

FTSE 100 0.13(4) 0.09(4) 

FTSE MID 0.10(4) 0.02(4) 

IBEX 35 0.12(4) 0.04(4) 

ISEQ 0.28(4) 0.17(4) 

PSI 20 0.34(4) 0.18(4) 

Note: Column markets ñcauseò online markets. The lateral values in parentheses refer to lags. ***. **. *. represent 

significance at 1%. 5% and 10% respectively. 

Source: Own elaboration. 
 

5.  CONCLUSION 

 

The general conclusion to be retained and sustained by the results obtained, through tests 

carried out with econometric models, demonstrates that the global pandemic has a significant 
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impact on the memory properties of the analyzed financial markets. The results indicate that 

the covid-19 data (confirmed cases and deaths) are mostly integrated with the financial markets 

analyzed. The causality tests show 2 bidirectional causal relationships between confirmed cases 

and deaths from the Covid-19 virus. However, there were no shocks between Covid-19 data 

(cases and deaths) and the financial markets. As a final discussion, we consider that investors 

should rebalance their portfolios, at least while this pandemic lasts, and adjust their portfolios 

in hedging and/or sovereign debt assets, to mitigate risk and improve the efficiency of their 

wallets. 
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Abstract: The Efficient Market Hypothesis (EMH), is one of the most important hypotheses in 

the financial economy, which argues that yields have no memory (correlation), which implies 

that agents cannot have abnormal returns in the financial markets, base arbitration operations. 

This essay intends to investigate the efficiency, in its weak form, in the stock and bond markets 

of Portugal and EDP, in the period from December 31, 2019, to August 10, 2020. With the 

purpose of achieving such an analysis, whether: (i) with the evolution of the global pandemic 

(Covid-19) the Portuguese and EDP stock and bond markets show signs of (in) efficiency? (ii) 

Does the increased integration between the Portuguese and EDP stock and bond markets result 

in risk transmission? The model ὈὊὃ shows the existence of long memories in these markets, 

suggesting that they are not efficient, which validates the first research question. This situation 

has implications for investors, since some returns can be expected, creating opportunities for 

arbitrage and abnormal earnings. However, to confirm the inefficiency of these markets, based 

on our results, we must prove the existence of anomalous returns. In order to answer the second 

investigation question, we carried out the integration test that shows that these markets are 

mostly integrated. To validate whether financial integration results in risk transmission 

between the analyzed markets, we estimate the trendless cross-correlation coefficients (‗ ), 

which shows 4 pairs of markets showing risk transmission (4 out of 10 possible). In conclusion, 

the authors suggest that these results are of interest, among others, to international investors 

interested in expanding the geographical scope, regarding the implementation of portfolio 

diversification strategies. 

 

Keywords: Covid-19, Long memories, Financial integration, Portfolio diversification. 

 

 

1. INTRODUCTION   

 

lobalization has reduced barriers to trade and increased international investment 

exponentially, which has created numerous opportunities for investors to invest in 

different markets. The stock, bond, and foreign exchange markets are the relevant 

sources for investing and maximizing investor profitability (Rehan, Zehra, Chhapra, and 

Makhija, 2019). 
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Financial instability is a very important factor for society since a financial crisis or stock market 

crash can affect, directly or indirectly, the level of the economic well-being of the inhabitants 

of a country. If a given stock market is strongly linked to the stock market of another country, 

the financial stability of the first depends, in part, on the financial stability of the second. Thus, 

the occurrence of integration between markets can have significant implications for the 

international diversification of risk (Dias, da Silva and Dionísio, 2019). 

 

The Market Efficiency Hypothesis is an important concept for investors to maintain their 

diversified portfolios efficiently. With the increase in investments, due to the globalization of 

the economy, there was a marked integration of world economies, in view of this understanding 

the synchronizations between companies and the financial markets have gained international 

relevance (Gupta and Basu, 2011). 

 

This investigation differs from studies carried out so far on the impact of the global pandemic 

on financial markets, as far as is known; the authors He, Liu, Wang, and Yu (2020), Kanno 

(2020) Wang and Enilov (2020) analyzed the Covid-19 pandemic shocks, but the research 

questions, the markets analyzed, and the approach was essentially different from that followed 

in this essay. 

 

In terms of structure, this essay is organized into 5 sections. In addition to the current 

introduction, section 2 presents a Literature Review on market efficiency, in its weak form, 

section 3 describes the methodology and data, section 4 contains the results. Section 5 presents 

the general discussions of the work.  
 

2.  LITERATURE  REVIEW  
 

The topic of the efficient market hypothesis (EMH) has motivated other studies to analyze the 

implications for the market efficiency hypothesis, according to which the current asset price 

reflects all the information available, at a given moment, and the price adjusts up quickly, as 

new and unforeseen information hits the market. The mean reversion hypothesis, also known 

as negative series correlation, has been interpreted as an efficient correction mechanism in 

developed markets and a sign of a speculative bubble in emerging financial markets (Summers, 

1986; Fama and French, 1988). 

 

Ferreira and Dionísio (2014), Sensoy and Tabak (2015), Ferreira and Dionísio (2016), 

Rounaghi and Nassir Zadeh (2016), analyzed the presence of long memories in the financial 

markets, testing the efficient market hypothesis. Ferreira and Dionísio (2014) analyzed the stock 

indexes of 10 markets, using the methodology, the authors show that the series of returns have 

long-term dependence, being more accentuated in the markets of Spain, Greece and Portugal. 

Sensoy and Tabak (2015) show that the 2008 global financial crisis caused persistent 

profitability in almost all EU equity markets. However, during the eurozone sovereign debt 

crisis, this long-term dependency was seen only in the markets of France, Spain and Greece. 

Ferreira and Dionísio (2016) tested the Efficient Market Hypothesis (HME) in Africa's stock 

markets; using the methodology, the authors show that the long-term correlation only ends at 

the 149th lag, which corresponds to about seven months. Does this result harm HME? 

 

Rounaghi and Nassir Zadeh (2016), Shirvani and Delcoure (2016), Mensi, Tiwari and Yoon 

(2017), Ali,  Shahzad, Raza and Al -Yahyaee (2018), tested the random walk hypothesis in 

several financial markets. Rounaghi and Nassir Zadeh (2016) investigated the presence of long 

memory in the profitability of the S&P 500 and the London Stock Exchange (LSE). Recently, 
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multifractal analysis has evolved as an important way of explaining the complexity of financial 

markets that can hardly be described by linear methods of efficient market theory. A 

comparison between the S&P 500 and the London Stock Exchange shows that both markets are 

efficient and have financial stability during periods of high and low volatility. Shirvani and 

Delcoure (2016) analyzed 16 OECD markets, the authors show that the markets are efficient, 

as the hypothesis of reversion to the mean was not rejected. Mensi Tiwari, and Yoon (2017) 

show high efficiency in the long term, but moderate in the short term, and that these markets 

became less efficient after the beginning of the global financial crisis. Ali,  Shahzad, Raza and 

Al -Yahyaee (2018) demonstrate that developed markets are relatively more efficient, followed 

by the BRICS stock markets. The authors show that almost all Islamic stock markets, except 

for Russia, Jordan and Pakistan, are more efficient than their conventional peers. 

 
Guedes, Ferreira, Dionísio and Zebende (2019), Bashir et al. (2019), da Silva, Guedes, Ferreira, 

Dionísio and Zebende (2019) tested the market efficiency, in its weak form, through the cross-

correlation coefficient. Guedes, Ferreira, Dionísio and Zebende (2019) show a decrease in the 

cross-correlation coefficient which means that the United Kingdom is more segmented, in the 

post BREXIT. Bashir et al. (2019) show through the model that most European financial 

markets tend to be negatively correlated in the long run after the Brexit referendum. Da Silva, 

Guedes, Ferreira, Dionísio and Zebende (2019) analyzed the main indices in the World: North 

America, South America, Asia and Europe. The authors show a perfect long-term cross-

correlation between opening and closing prices; however, in the short term, there are differences 

between the different stock markets. 

 

In summary, this work aims to contribute to the provision of information to international 

investors interested in expanding, in the geographical scope, strategies for diversifying efficient 

portfolios. 

 
3.  METHODOLOGY   

 

DATA  

 

The data used for the preparation of the test were the prices index (daily) of the stock markets 

of EDP, PSI 20, and the Portuguese energy sector. The yields of EDP's 10-year bonds, and 

Portugal's 10-year sovereign bonds, from December 31, 2019 to August 10, 2020. The source 

of information used was the Thomson Reuters platform, with prices in local currency, to 

mitigate exchange rate distortions. 

 

Table 1. The name of countries and their indices used in this paper 

Index Country 

EDP (PRICE INDEX) PORTUGAL 

EDP (BOND 10YR) PORTUGAL 

PSI 20 PORTUGAL 

PORTUGAL (BOND 10YR) PORTUGAL 

ENERGY SECTOR PORTUGAL PORTUGAL 

Source: Own elaboration 

 

METHODOLOGY  MODELS 

 

The development of the research took place over several stages. The characterization of the 

sample used was carried out through descriptive statistics, the Jarque and Bera (1980) adherence 
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test, as well as the quantile graphs. To estimate the breakdowns in the financial markets, we 

used the unit root test by Clemente et al. (1998). In order to test efficiency, in its weak form, in 

the stock and bond markets under analysis, we will  use the Detrended Fluctuation Analysis 

(DFA) methodology. DFA is an analysis method that examines time dependency on non-

stationary data series. This technique, assuming that the time series are non-stationary, avoids 

spurious results when the analysis focuses on the relationships of the data series in the long run. 

The DFA has the following interpretation: π ‌ πȟυ: anti-persistent series; ‌ πȟυ series 

features random walk; πȟυ ‌ ρ persistent series. The function of this technique is to 

examine the relationship between values ὼ and ὼ  at different times (Guedes et al., 2018). 

To test the integration between the financial markets we will  use the methodology of Gregory 

and Hansen (1996). In this empirical study, the authors were concerned with a general test 

model, in which the cointegration vector varies with time. The method developed by Gregory 

and Hansen (1996) is considered a complement to the ADF test. Also, it can also be affirmed, 

in the econometric perspective, as a multivariate version of the model by Zivot and Andrews 

(1992). According to the authors, the existence of structural breaks can lead to erroneous 

conclusions regarding the acceptance of the null hypothesis of non-cointegration and, therefore, 

the absence of any type of long-term relationship between variables Ὅρ. In order to validate 

whether the integration causes risk between the stock and bond markets under analysis, we will  

use Zebende's (2011) cross-correlation coefficient without trend, being the same, a method to 

quantify the level of cross-correlation between two series non-stationary storms. The coefficient 

is based on the DFA methods of Peng et al. (1994) and the DCCA of Podobnik and Stanley 

(2008). The cross-correlation coefficient depends on the length of the box ί (time scale). One 

of the advantages of this cross-correlation coefficient is centered on the possibility of measuring 

the correlations between two non-stationary time series at different time scales. The DCCA 

cross-correlation coefficient varies within the range ρ ”Ὀὅὅὃρ logically 1 means 

perfect cross-correlation, -1 means perfect anti-cross-correlation and 0 means that there is no 

correlation (Podobnik and Stanley, 2008). 

 

4.  RESULTS 

 

Figure 1 shows the evolution of the Portuguese and EDP stock and bond markets, in levels, in 

the period from December 31, 2019 to August 10, 2020, being a very complex period, due to 

the understanding the outbreak of the global pandemic (Covid-19). Most markets show 

structure breaks in February and March 2020. These findings are corroborated by authors Dias, 

Heliodoro, Alexandre, and Vasco, (2020), Alexandre, Dias, and Heliodoro (2020b), Heliodoro, 

Dias, and Alexandre (2020), Dias, Teixeira, Machova, et al. (2020), Dias, Heliodoro, and 

Alexandre (2019), Dias, Heliodoro, Alexandre, and Vasco (2020b) who evidence that the 2020 

global pandemic had significant impacts on international financial markets. 

 

Figure 2 shows the evolution, in% of the differences, of the Portuguese and EDP stock and 

bond markets. In all series, there is a relatively high dispersion around the average, as well as a 

relatively synchronized behavior between the data series. Through graphical analysis, there is 

high volatility, especially in February and March 2020. 
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Figure 1. Evolution, in levels, of the 5 financial markets, in the period from 12/31/2019 to 

10/08/2020 

 
Source: Own elaboration 

 

Figure 2. Evolution, in% of the differences, of the 5 financial markets, in the period from 

12/31/2019 to 10/08/2020. 

 
 

Source: Own elaboration 

 

Table 2 shows the main descriptive statistics on the profitability of the five financial markets, 

as well as the Jarque-Bera adherence test. The analysis of descriptive statistics allows us to 

verify that the returns have positive daily averages, except for the stock market PSI 20 and the 

sovereign yields of Portugal. The Portuguese sovereign debt market has the largest standard 
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