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PREFACE

Organizing is an evolutionary phenomenon, distinctive because of laws of existence and
maintaining all structures in all processd#sheir 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, aganizing 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 brougtiieby
globalization of world economy.

Association of Economists and Managers of the Balkans headquartered in BelGeudéa

along with the partner institutions, namely the Faculty of Engineering ManageBedgtade,
Serbia; Modern Business Schedelgrade, 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 SmileMBRS, Skopje, North
Macedonia; and BAS Institutef Management, Bitola, North Macedonia organized 6th
International ScientifiBusiness Conference titled: Leadership, Innovation, Management and
Economics: Integrated Politics of ReseaiciIMEN 2020 on November 26, 2020. The
conference was held onlinefitially due to the COVIEL9 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, thein theme of the conference LIMEN 2020 was processed
through the following key topics:

A Leaders and Leadership A Management Information Systems

A Entrepreneurship A Education Management

A Innovation A Intercultural Management

A Creativity A Public Sector Mnagement

A Management of Small and Medium A Human Resources Management
sized Enterprises A Organizational Behavior

A Contemporary Strategic Management A Business Ethics

A Financial Mangement and Banking A Macroeconomics

A Marketing Management A Microeconomics

A Project Management A Finance

A GREEN Management A Marketing

A Natural Resource Management A Labour Law

A Quality Management A Business Law

A Management of New Technologies

The aim of this year 0 dring togethee thecasademic cosnmumnitys o a «
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 aneaactive

discussions and other forms of interpersonal exchange of experiences.

Xl
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Within publications fronLIMEN 2020 conference:
A 13 double peereviewed papers have been published in Swected Papers-
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THE IMPACT OF COVID -19 ON EUROPEAN FINANCIAL MARKETS:
AN EMPIRICAL ANALYSI S

Margarida Bag&o*
Rui Dias?
Paula Heliodorc®
Paulo Alexandré®
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Abstract: The fast spread of coronavirus (COVID) had negative impacts on financial
markets worldwide. It created uncertairdnd 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 @8vidonfirmed cases and deaths),

and the stocknarket indexes of Greece (ATG), France (CAC40), Germany @DA>XUnited
Kingdom (FTSE 100)taly (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 d®&vidave any
connection with the financial markets under analysis? If so, do these connections cause shocks
in European financial markets? The results suggest structure breaks, nroMigrch 2020.
Covid-19 data (confirmed cases) integrate with the Cavddata series (deaths), with the
Spanish market (IBEX 35), Greece (ATG), and Italy (FTSE MID). However, the Chdata

series (deaths), is synchronized with the Cd#dlata (corifmed 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 Cowid data seriegdeaths) 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 Covid19 virus. However, ther@ere no shocks between Cowi@d 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 last
and rebalanceheir portfolios in hedging aridr sovereign debt assets, mitigate risk and
improvethe efficiency of their portfolios.

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

1. INTRODUCTION

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

Coronavirus Covidl9 is a type of outbreak that firgppeared in December 2019 in the
Organization (WHO) on March 12, 2020. According to the World Health Organization,
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the number of people infected by Couil worldwide, ance the beginning of the pandemic,
has already exceededn 23rd July 2020, 15.3 million (cases), and 627,000 deaths.

The Covid19 pandemic negatively affects the global economy, as well as social and cultural
life on a global scale. Rating agenciessach Moody 6s and Standard &
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 efuallMlanzoor, 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 economichetig of the inhabitants

of a country. If a given stock market is strongly linkedhe 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 diversifiation of risk(Alexandre, Dias, and Heliodoro, 2020a, 2020b; Alexandre,
Heliodoro, and Dias, 2019; Diat 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, Te#ita, and Machova, 2020; Dias and Pereira, 2021; Heliodoro, Dias, and
Al exandre, 2020; Pardal , P., Dias., R., Gul eS8

This study aims to analyze the relationship between Ct#i(tases and deaths), and stock
market irdexes 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 frori€ovid
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 tha@xi synchronizations
between the increase in confirmed cases and deaths resulting from thel@mds, and
between these, and the financial markets. However, when we analyze the shocks, we see the
absence of unidirectional or bidirectional causzdi between the evolution of Covid®, 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 autidirsAlam, and Rizvi (2020) Ashraf
(2020) Liu, Manzoor, Wang, Zhang and Marmrq2020) Zeren and Hizarci (202@nalyzed

the pandemic shocks, but the @ questions, the markets analyzed, and the approach was
essentially different from the one followed in this article.

In terms of structure, this article is organizedoi® sections. In addition to the current
introduction, section 2 presents a Litera 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 peribds of

financial crisis is relevant for investors, fund managers and academics, in different aspects,
namely in the theme of portfolio diversificatifioee, 2017)
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¥zer, Kamék | & aJadadi,KChliiéard Gheffqu 2ZD1NboagarPoladian,
Clichici and Stanciu (2019)Salisu, Ndako, Adediran and Swaray (2020)alyzed the
movements and the integration between several international m&kets.r , Kamék | é
(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 relevantlicagions for international investors, portfolio
managers and policy makedawadi, Chlibi e Cheffou (2018judied the movements between

the US market and the-&, BRI C6s and MENA mar kheMENA The
and BRI CO0s markets are segmented wvbimarketst he
show integration with the USAMoagarPoladian, Clichici and Stanciu (201&monstrate

that Central and Eastern European markets have robust levels of integration during the
European financial crisisSalisu, Ndako, Adediran and Swaray (2020plyzed 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 Mawor (2020)

Zeren and Hizarci (202@nalyzed the impact of the global pande(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 tdSAe The results suggest

that China's (initial) epicenter tends towards stabilization, while global markets have entered a
free fall, especially in the contagion phase (laté&ghraf (2020examined the stock markets'
response to the Cowit® pandemic, for this purpose used the daily data from CE&NdID
(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 COVH29. It means that the returns on the stoekkets decreased as the
number of confirmed cases increasedl, Manzoor, Wang, Zhang anélanzoor (2020)
studied the impact of the coronavirus outbreak on 21 stock market indices. The authors show
significant structural breaks resulting from the COMIB® outbreak.Zeren and Hizarci (2020)
analyzed the effects of the Covl® epidemic on the stock markets in the period from 23rd
January 2020 to 13th March 2020. The awlshow 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 summariz, this work aims to contribute to the provision of information to investads an
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 objectitkisofvork is to
examine, the synchronizations, and the unidirectional ametttional causalities, between the
Covid-19 data series (confirmed cases and deaths), and the European financial markets.

3. METHODOLOGY
DATA

The analyzed data are relatediie Covidl9 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 31, 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.

e
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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 develpment of the research took place over several stages. The characterization of the
sample used was carried out through descriptive statistics, from the adherenceltesuef

and Bera (1980)as well as graphics of stability to the dests. To estimate the struclr
breaks in the financial markets, we used the unit root teSkenfiente et al. (1998)o0 assess

the integration between the Covi@ data series (confirmed cases and deaths), and the financial
markets in Europe, we use tBeegory and Hansen (199iat identifies structure breaks. To
examine the significance of the causal relationships between the-Cbdata series, and the
financial markets, in analysis, we used the VAR Gra@garsality / 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 dependeriable. 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 evid€&ugarati, 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 thestimss of the model we apply the
VAR Residual Serial Correlation LM Tests.

4. "RESULTS

Figurel shows the evolution of the Covilt® pandemic in the number of confirmed cases, as
well as deaths, in a global context. As of July 23, 2020, confirmed catesdady exceeded
15.3 million, and deaths had already exceeded 627,000.

Figure 1. Evolution of the Coviell9 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 marketgvels, 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 (Cot#®). Most markets show structure breaks in
February and March 2020. Thessuks are validated by the authétsliodao et al. (2020)

Dias, Pardal, et al. (2020pias, Heliodoro, Alexandre, ell., (2020a)Dias, Heliodoro, and
Alexandre (202Q)Dias et al. (2020Q)that show significant structural breaks in financial
markets due to the impact of the 2020 globaldeamic.

Figure 2. Evolution, in levels, of the 8 financial markets, in the period from 12/31/2019 to
7/23/2020

ATG cac4o DAX 30

oooooo

000000

Source Own elaboration

Figure3 shows the evolution, in returns, of Europe's 8 financial markets. In all,sb8es 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, n % of the differences, of the 8 financial markets, in the period from
12/31/2019 to 7/23/2020
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Table 2 shows the main descriptive statistics on the returns of the eight European financial
markets, a well as the JarguBera 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, whiddidinenitarket
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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 markeEurope, in the
Complete period

ATG

CAC 40 DAX 30 FTSE 100 | FTSEMID | IBEX 35 ISEQ PSI 20

Mean -0.001538 | -0.000477 | 0.000467 | -0.000692 | -0.000197 | -0.001036 4.30E05 -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
JarqueBera 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
Observatbns 199 199 199 199 199 199 199 199

Figure 4. Stability tests carried out on the residues of the 8 financial markets in Europe, i
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Figure4 shows the stabilityests carried out on the residues of the European stock mawokets,
corroboratethe presence of structural breaks. The determination of the structural break is
relevant, as iaffectspotentially like that of the unttoots. Through graphical analysige 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.

Table3 showsthe results oClemente et al. (1998yhich identifies structural breaks, mostly

in March 2020, resulting from the global pandemic (CeM. However, when we evaluate

the synchronizations between the CoetRidata series and the financial markets in Europe, we
find that the structure breakdowns riigccur 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 alitnokéanzoor, Wang,
Zhang and Manzoor (202@)at show significant structural breaks resulting from the Ga9id
outbreak.

Table 3.Unit root tests with structural breaks@femente et al. (18B), 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(0F** 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 Dildégr tstatistic. The
lateral values in parentheses rdfelags. ***. **. *, represent significance at 1%. 5% and 10%. respectively

Source Own elaboration.

The results of the Gregoiyansen test can be seen in Table 4, which shows the
synchronizations between the Codil (confirmed cases), CovitP (deatk) data and the
European financial markets. Covl® data (confirmed cases) integrate with the Gd@diata
series (deaths), with the Spanish market (IBEX 35), Greece (ATG), and Italy (FTSE MID).
However, the Covidl9 data series (deaths) is synchronwétl the Covid19 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 seattthe Covidl9 data series (deaths) have a major



LIMEN 2020
Conference Proceedings

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). Tese results are partially confirmed with the authoesen 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 HI&SE MIB, CAC40, DAX30 markets.

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

Markets t-statistc Method Lags Break Date Results
Covid-19 (cases) / Covid9 -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 21/06/202Q Integration
Covid-19 (cases) / FTSE MID -5.55%** Regime 0 17/04/202G Integration
Efg;'gs%g (deaths) / Covid9 6,78+ Trend 0 21/04/2024  Integration
Covid-19 (deaths) / DAX 30 -5.45%* Trend 0 18/04/202¢ Integration
Covid-19 (deaths) / CAC 40 -5.23** Regime 0 17/04/D20| Integration
Covid-19 (deaths) / ISEQ -5.47%** Regime 0 18/04/202F Integration
Covid-19 (deaths) / FTSE MID -5.89%** Regime 0 17/04/202C Integration
Covid-19 (deaths) / FTSE 100 -5.16** Regime 0 18/04/202F Integration
Covid-19 (deaths) / PSI 20 -5.19** Regime 0 17/04/202C 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
aralysis, 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
(HannanQuinn information criterion) which suggests 2 lags (see table 5).

Table 5. VAR Lag Order Selection Criteria
Lag LogL LR FPE AIC
2 5552.948 423.7915 2.41e37 -55.94710

Source Own elaboration

SC
-52.37130

HQ
-54.49874

In figure 5 we can see the autocorrelation in the residues with 2 lags in the financial markets,
howe\er, in the Covid19 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 lagbdaddta 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 hypothesiwas 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

VAR Residuals

Source Own elaboration

Table 6.VAR Residual Serial CorrelationoM Tests

Lag LRE* stat df Prob. Rao Fstat 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-1Qoumta
(confirmed cases and deaths), and the financial marketesr @malysis. The causality tests
show 2 bidirectional causal relationships between confirmed cases and deaths from the Covid

19 virus. However, there were no clashes between €idata (cases and deaths) and the

financial markets.

Table 7.Granger / Bock Exogeneity Wald Tests, in the Full Period

Covid-19 (cases) Covid-19 (deaths)
Covid-19 (cases) feisiaieleieiaid 3.84(4)***
Covid-19 (deaths) 16.02(4)*** foisiaieeieiid
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)
Not e: Column markets fAcaused online mar ket s.

significance at 1%. 5% and 10% respeciivel
Source Own elaboration.

5. CONCLUSION

The

| at e

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 propess of the analyzed financial markets. The results indicate that
the covid19 data (confirmed cases and deaths) are mostly integrated with the financial markets
analyzed. The causality tests show 2 bidirectional causal relationships between confirsied case
and deaths from the CovitP virus. However, there were no shocks between Ct¥idata

(cases and deaths) and the financial markets. As a final discussion, we consider that investors
should rebalance their portfolios, at least while this pandemi; éast adjust their portfolios

in hedging antbr sovereign debt assete, mitigate risk and improvehe efficiency of their

wallets.
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Abstract: The Efficient Market Hypothesis (EMH), is one of thetrimoportant 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 thecedficy, in its weak form, in the stock and bond markets

of Portugal and EDP, in the period from December 31, 20dRAugust 10, 2020. With the
purpose of achieving such an analysis, whether: (i) with the evolution of the global pandemic
(Covid-19) the Potuguese 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 mod@&"O&hows 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 shatvs that these markets are
mostly integrated. To validate whether financial integration results in risk transmission
between the analyzed markets, we estimate the trendlessorasstion coefficients (),

which show 4 pairs of markets showing risk tremission (4 out of 10 possihlé) conclusion,

the authors suggest that these results are of interest, among others, to international investors
interested in expanding the geographical scapgarding the implementation of portfolio
diversification strategies.

Keywords: Covid-19, Long memorieg-inancial integation, Portfolio diversification.

1. INTRODUCTION

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, Chhagta, an
Makhija, 2019).

Globalization has reduced barriers to trade and increased internationaimenest
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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 levellod economic welbeing of the inhabitants

of a country. If a given stock markiststrongly 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
interrational diversification of risk (Dias, da Silva and Dionisio, 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 stlies 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 Hliov (2020) analyzedhe Covid19 pandemic shocks, but the research
guestions, the maeks 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 efficiemag 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

Thetopic of the efficient markethypothesi{EMH) hasmotivatedotherstudies to analyzethe
implicationsfor the marketefficiency hypothesisaccordingto which the currentassetprice
reflectsall the informationavailable,at a given moment,andthe price adjustsup quickly, as
new andunforeseennformationhits the market. The meanreversionhypothesisalsoknown
as negativeseriescorrelation,hasbeeninterpretedas an efficient correctionmechanismin
developednarketsandasignof aspeculativébubblein emergindinancialmarketfSummers,
1986;FamaandFrench,1988).

Ferreira and Dionisio (2014), Sensoyand Tabak (2015), Ferreira and Dionisio (2016),

Rounaghiand NassirZadeh(2016),analyzedthe presencef long memoriesin the financial

marketstestingtheefficientmarkethypothesisFerreiraandDionisio(2014)analyzedhestock

indexesof 10 markets usingthe methodologythe authorsshowthatthe seriesof returnshave
long-term dependenceyeingmoreaccentuateéh the marketsof Spain,GreeceandPortugal.
Sensoyand Tabak (2015) show that the 2008 global financial crisis causedpersistent
profitability in almostall EU equity markets.However,during the eurozonesovereigndebt

crisis, this long-term dependencyas seenonly in the marketsof France,Spainand Greece.
Ferreiraand Dionisio (2016)testedthe Efficient Market HypothesiSHME) in Africa's stock

markets;usingthe methodologythe authorsshowthatthe long-term correlationonly endsat

the 149thlag, which correspond$o aboutsevenmonths.Doesthis resultharmHME?

Rounaghiand NassirZadeh(2016), Shirvaniand Delcoure(2016),Mensi, Tiwari andYoon
(2017), Ali, ShahzadRazaand Al-Yahyaee(2018), testedthe randomwalk hypothesisin
severafinancialmarkets RounaghiandNassirZadeh(2016)investigatedhe presencef long
memoryin the profitability of the S&P 500andthe LondonStockExchanggLSE). Recently,
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multifractalanalysishasevolvedasanimportantway of explainingthe complexityof financial
markets that can hardly be describedby linear methodsof efficient market theory. A
comparisorbetweerthe S&P 500andthe LondonStockExchangeshowsthatbothmarketsare
efficient and havefinancial stability during periodsof high andlow volatility. Shirvaniand
Delcoure(2016)analyzedl6 OECD markets the authorsshowthatthe marketsareefficient,
asthe hypothesisof reversionto the meanwas not rejected.Mensi Tiwari, and Yoon (2017)
showhigh efficiencyin thelong term, but moderatan the shortterm, andthatthesemarkets
becamdessefficient afterthe beginningof the globalfinancialcrisis. Ali, ShahzadRazaand
Al-Yahyaeg2018)demonstratéhatdevelopednarketsarerelatively moreefficient, followed
by the BRICS stock markets.The authorsshowthat almostall Islamic stockmarkets,except
for RussiaJordanandPakstan,aremoreefficient thantheir conventionapeers.

GuedesFerreiraDionisioandZebend€2019),Bashiretal. (2019),daSilva, GuedesFerreira,
DionisioandZebendg2019)testedthe marketefficiency, in its weakform, throughthe cross

correlaion coefficient. GuedesFerreira,DionisioandZebendg2019)showa decreasén the
crosscorrelationcoefficientwhich meanghatthe United Kingdom is moresegmentedn the
post BREXIT. Bashir et al. (2019) show through the model that most Europeanfinancial
marketstendto be negativelycorrelatedn thelong run afterthe Brexit referendumDa Silva,

GuedesFerreira,DionisioandZebendg2019)analyzedhe mainindicesin the World: North

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

correlationbetweeropeningandclosingprices;howeverjn theshortterm, therearedifferences
betweerthe differentstockmarkets.

In summary,this work aimsto contributeto the provision of information to international
invedorsinterestedn expandingin thegeographicascopestrategiedor diversifyingefficient
portfolios.

3. METHODOLOGY
DATA

The datausedfor the preparatiorof the testwerethe pricesindex (daily) of the stockmarkets
of EDP, PSI 20, and the Poitugueseenergysector.The yields of EDP's10-year bonds,and
Portugal'sl0-yearsovereignbonds,from Decembe1, 2019to August10, 2020.The source
of information usedwas the ThomsonReutersplatform, with pricesin local currency,to

mitigateexchang ratedistortions.

Table 1. Thenameof countriesandtheir indicesusedin 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 elabaation
METHODOLOGY MODELS

The developmenbf the researchtook placeover severalstages.The characterizatiorof the
sampleusedwascarriedoutthroughdescriptivestatisticstheJarqueandBera(1980)adherence
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test,aswell asthe quantilegraphs.To estimatethe breakdownsn the financial markets,we
usedtheunit roottestby Clementeetal. (1998).In orderto testefficiency,in its weakform, in
the stock and bond marketsunderanalysis,we will usethe DetrendedFluctuationAnalysis
(DFA) methodology. DFA is an analysismethodthat examinestime dependencyn nort
stationarydataseries.This technique assuminghatthetime seriesarenon-stationary avoids
spuriougresultswhentheanalysidocusentherelationship®of thedataseriesn thelongrun.
The DFA hasthe following interpretationt | rdu: anti-persistenseries;  Tiv series
featuresrandomwalk; miv | p persistentseries.The function of this techniqueis to
examinetherelationshipbetweervaluesw andw  at differenttimes(Guedestal., 2018).
To testtheintegrationbetweerthe financial marketswe will usethe methodologyof Gregory
and Hansen(1996). In this empirical study, the authorswere concernedwith a generaltest
model,in which the cointegrationvectorvarieswith time. The methoddevelopedy Gregory
andHansen(1996)is consideredca complemento the ADF test.Also, it canalsobe affirmed,
in the econometriqperspectiveasa multivariateversionof the modelby Zivot and Andrews
(1992). According to the authors,the existenceof structuralbreakscan lead to erroneous
conclusionsegardingheacceptancef thenull hypothesi®f non-cointegratiorand,therefore,
theabsencef anytype of long-termrelationshipbetweenvariablesOp . In order to validate
whethertheintegrationcausesisk betweerthe stockandbondmarketsunderanalysiswe will
useZebende's2011)crosscorrelationcoefficientwithout trend,beingthe samea methodto
guantifythelevelof crosscorrelationbetweertwo serieson-stationarystorms.Thecoefficient
is basedon the DFA methodsof Penget al. (1994) andthe DCCA of Podobnikand Stanley
(2008).The crosscorrelationcoefficientdependn the lengthof thebox i (time scale).One
of theadvantagesf this crosscorrelationcoefficientis centereanthepossibilityof measuring
the correlationsbetweentwo non-stationarytime seriesat different time scales.The DCCA
crosscorrelation coefficient varies within therange p ” 00 0 & logically 1 means
perfectcrosscorrelation,-1 meansperfectanticrosscorrelationand 0 meansthat thereis no
correlation(PodobnikandStanley,2008).

4. RESULTS

Figure 1l showsthe evolutionof the Portugues@ndEDP stockandbondmarkets,n levels,in
the periodfrom Decembe31, 2019to August10, 2020,beinga very complexperiod,dueto
the understandinghe outbreakof the global pandemic(Covid-19). Most markets show
structurebreaksn FebruaryandMarch2020.The findingsarecorroboratedy authorsDias,
Heliodoro,Alexandre.andVasco,(2020),Alexandre Dias,andHeliodoro(2020b),Heliodoro,
Dias, and Alexandre (2020), Dias, Teixeira, Machova, et al. (2020), Dias, Heliodoro, and
Alexandre(2019),Dias, Heliodoro, Alexandre andVasco(2020b)who evidencehatthe 2020
globalpandemidadsignificantimpactson internationafinancialmarkets.

Figure 2 showsthe evolution,in% of the differences,of the Portugueseand EDP stock and
bondmarketsln all seriesthereis arelativelyhigh dispersioraroundtheaverageaswell asa
relatively synchronizedehaviorbetweernthe dataseries. Throughgraphicalanalysis thereis
high volatility, especiallyin FebruaryandMarch2020.
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Figure 1. Evolution,in levels of the5 financialmarketsjn the periodfrom 12/31/201%0
10/08/2020

Source Own elaboration

Figure 2. Evolution,in% of thedifferencespf the5 financialmarketsjn the periodfrom
12/31/201%0 10/08/2020.

Source Own elaboration

Table2 showsthe main descriptivestatisticson the profitability of the five financial markets,
aswell asthe JarqueBeraadherencdest. The analysisof descriptivestatisticsallows us to
verify thatthereturnshavepositivedaily averagesexceptfor the stockmarketPS120 andthe
sovereignyields of Portugal. The Portugueseovereigndebt markethasthe largeststandard
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