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Abstract:

Purpose: Macroeconomic research rarely analyzes the short-run relationship between stock
market indices and GDP. The study seeks to answer how close the two indicators are in the
short term in times of crisis.

Design/Methodology/Approach: The stock market crisis caused by the COVID-19 pandemic
has also developed in the European Union member states. Following the low of the European
stock market in March, there was a relatively rapid rebound. There was a decline in the third
quarter and strong growth in the fourth. As a result of the fear caused by the epidemic, national
economies were shut down to varying degrees by governments, leading to a decline in GDP
as early as the first quarter. This decline continued in the second quarter, with a strong
rebound in the third and a moderate rise in the fourth. The research methodology is correlation
calculation and hierarchical cluster analysis. The research hypothesizes that in the short run,
stock market indices moved along with GDP. The positive correlation between the two
indicators can be assumed because investors' decisions were influenced by the decline in GDP
due to COVID-19. The hypothesis was not met, only in four countries, the study confirmed the
co-movement of indicators.

Findings: The hypothesis of the research was not fulfilled, in the majority of the EU member
states, the two indicators did not change together, they did not move in the same direction. The
negative correlation coefficient for the Union as a whole (r = -0.16028) means that the
indicators moved in the opposite direction. Of the 27 Member States, 23 were characterized
by this opposite movement.

Practical Implications: The study's empirical results draw the attention of investors, risk
managers, and economic policymakers to the fact that short-term changes in GDP do not
influence their decision-making. Short-term GDP data are fundamentally inadequate
indicators. This means that these data cannot predict with significant accuracy either expected
GDP, stock market performance, and many other macroeconomic indicators.
Originality/value: The originality and value of the study are given by the fact that it examines
a macroeconomic relationship that researchers rarely analyze. The study's empirical results
can also be used by risk managers, investors, and economic policymakers.
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Co-movement in Stock Indices and GDP During the COVID-19 Period
in the Countries of the European Union

1. Introduction

With the emergence of the COVID-19 pandemic, an unprecedented amount of
scientific research has been launched worldwide to examine the global effects it has
caused. Tens of thousands of new scientific papers have revealed new results on
important issues so far and will present in the future. Economics is also looking at
many of the effects of a pandemic.

One part of the research is theoretical, and the other part is empirical research. It is
still considered an epidemic, but that does not mean that the effects experienced so far
are not being studied by researchers.

A relatively small number of studies have been published so far on the impact of the
COVID-19 epidemic on stock exchanges in 2020 (there is significantly more research
on GDP developments). Still, the number of articles on this topic will increase soon.
This increase can be predicted because macroeconomic data for 2020 are now
available and because prestigious journals plan to publish special issues examining
the effects of COVID-109.

The study was designed to analyze the short-term relationship between two critical
macroeconomic variables in the European Union in the first year of a pandemic over
the past year. These two indicators are the stock index and GDP. These two statistical
variables/indicators / are not macroeconomically independent of each other. They are
not independent because a change in one indicator affects the evolution of the value
of another. Whether this relationship will be deterministic or stochastic is not yet
known will be revealed only later in the dissertation.

The results and conclusions presented in the study can be exciting and valuable for all
individuals and organizations involved in the stock market. Such persons are
institutional investors, investment fund managers, economic policymakers. The study
may be of interest to many professionals, including asset managers, industrial
managers, investment bankers, and risk managers.

The COVID-19 epidemic has led to fundamental changes in the lives of society,
health, and the economy of the 21st-century world since the end of February 2020.
Researchers in any science cannot reliably predict the extent of a complete economic
downturn, as the global epidemic is far from over (Grima et al., 2020).

Several researchers have found the crisis to be greater than the global financial crisis
of the 2000s combined with the depression of the 1930s (Khan, Rabbani, Thalassinos,
and Atif, 2020). This fact, of course, does not leave the interconnected world economy
untouched, including the European Union. The dynamic changes are well illustrated
because while writing this study; it was necessary to review findings that seemed to
be a clear trend last year but have now come to light in a new light.
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The effects of the pandemic first appeared in the volatility of stock prices. The more
explosive price movements market participants are prepared for, the more uncertain
they are about the future. Therefore, the volatility index is an excellent measure of the
current level of investor fear. This investor fear was finally manifested in the fall in
stock prices in March. In 2020, the stock market indices of the E.U. member states
included in the study followed a fluctuating trajectory. At the same time, the
development of the GDP of the member states followed a different path from the
change in stock market indices.

In macroeconomic research, it is rare for analyses to examine the close relationship
between the two economic indicators in the movement of the two economic indicators
together in the short term over one year. The study will analyze whether there was a
demonstrable relationship between the stock market index and GDP developments in
the European Union member states in 2020, weighted by the COVID-19 pandemic.
The study aims to be gap-filling research in the study of this relationship.

This study contributes to the literature and the research of international investment
from three perspectives.

First, it documents the impact of the COVID-19 epidemic on the European Union
member states' stock market indices and their GDP changes in 2020.

Second, it examines how strongly there was a correlation between the two indicators
during this period.

Third, it ranks the efficiency of member states' economies and stock exchanges for
2020 using hierarchical cluster analysis.

Suppose the hierarchical cluster analysis will detect a member state for which there
will be a positive correlation. In that case, this will mean that the value of both
indicators of the country has increased. So the amount of GDP in 2020 is higher than
in the previous year, and the closing value of the national stock market index is also
higher than the opening value at the beginning of the year.

Together, these two positive values will mean that such a national economy could
respond effectively to the epidemic. It made up for the macroeconomic loss it suffered
during the year by the end of 2020.

The research hypothesis is that in the short run, stock market indices moved together
with GDP in 2020. The positive correlation between the two indicators can be assumed
because investors' decisions were influenced by the decline in GDP due to COVID-
19. The decline in the economic output of the E.U. member states was followed (not
linearly) by changes in their stock market indices.
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2. Literature Review

Investors were unexpectedly hit by the stock market panic caused by COVID-19 when
stock markets produced the fastest record fall, unprecedented since the 2008 financial
recession. Crown virus sales put an end to eleven-year-old stock price rises, and a
rapid decline in prices began. COVID-19 poses a significantly more significant threat
to national product releases today than previous epidemics. Previous epidemics have
not had as severe consequences as the current pandemic. The following part of the
study presents some of the effects of previous epidemics.

Extraordinary events — such as epidemics, terrorist acts — cause shock, fear, and
panic among international investors and trigger a sharp sell-off reaction (Burch,
Douglas, and Fuerst, 2016). Several have examined the nature of stock market panic-
like sales. Folkinshteyn, Meric, and Meric (2015) used data from five significant stock
market crashes to study excessive investor reactions over 1987-2008.

More evidence was found of investors overreacting to all five stock market crashes.
In their study, Siu and Wong (2004) found that, overall, the SARS epidemic had a
significant but only temporary effect on the demand side of the Hong Kong macro
market. In the short term, the domestic consumer and service industries, especially the
travel and aviation industries, were hit by the epidemic.

Srinivas and Washer (2004) examined the development of stock indices in eight
severely affected countries concerning the SARS virus. They found that the epidemic
had a very negative effect on the countries' stock markets, with stock market crashes
in two countries. However, the stock index of six countries was not significantly
affected by the emergence of the SARS virus.

The effects of the SARS epidemic were assessed by Jonung and Réger (2006). They
estimated the harmful effects of this to be smaller than the consequences of an average
economic recession. In their model, they used the medical assumptions used by the
U.S. Congressional Budget Office in its study of the future epidemic. These
assumptions have been incorporated into the European economic model.

The short- and long-term effects of epidemics on the economy were analyzed by Bell
and Lewis (2004). They concluded that the magnitude of the economic consequences
and economic impacts would vary depending on the duration and characteristics of
the epidemic.

Dimitri (2015) found a correlation between economic impacts and available
technologies for healing and financial resources. He made his findings after examining
the effects of the Ebola epidemic. He considered a dynamic, probability-based
epidemic model. This provided a comprehensive insight into how health authorities
can best allocate available financial resources to combat infectious diseases. Cuesta
(2010) modeled the impact of the HIV / AIDS epidemic on economic growth when
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the epidemic is in a mature phase, in contrast to previous studies focusing on periods
of expansion. Simulations of the epicenter of a Central American epidemic have
shown that the AIDS epidemic is unlikely to threaten economic growth.

Other researchers have examined the antecedents of the onset of panic and sought
answers to what signs might indicate that the event of a panic-like sale will occur in
the stock market. One explanation for this was found in the formation of bubbles
(Thalassinos and Thalassinos, 2018). Focardi and Fabozzi (2014) view the bubble as
an abnormal increase in asset prices for the economy. The exponentially growing gap
between asset prices and the economy indicates the likelihood of a bubble forming.

Moreover, the bursting of the bubble is followed by panic-like stock sales. It is an
obvious fact for everyone that in the case of the COVID-19 epidemic, it was not the
bursting of the asset bubble that caused panic-like stock sales.

Stock market indices provide investors with information about the stock market and
industries of a country. Stock indices do this by summarizing changes in stock prices
in specific categories into a single indicator. As a result of the summary, the combined
exchange rate changes of many hundreds of listed companies can also be tracked. An
essential feature of most stock indices is that they are included in the portfolio by
capitalization weighting of companies, i.e., larger companies are given more weight
in the index (Hsu, 2004).

Pyemo (2017) examined the practice of periodic transformation of stock indices and
concluded that changing the index's composition may affect the performance of firms
whose shares are included in the index or leave the index. However, the stock market
is a securities market and an information center, a necessary measure of value in the
modern economy. The stock market plays an essential and complex role in the daily
life of the world economy because the development of stock prices determines
investors' decisions.

In summary, stock markets can influence investment choice and economic growth by
mobilizing and managing savings and diversifying risks (Hou and Cheng, 2010;
Avrestis, Demetriades, and Luintel, 2001; Rousseau and Wachtel, 2000; Enisan and
Olufisay, 2009; Levine and Zervos, 1996).

GDP measures national income and performance. From the beginning of the recording
of national income, the economic policy goal has been for GDP to reflect the
development and prosperity of the national economy (Syrquin, 2011). There is
extensive literature on developing the GDP indicator, which is the most widely used
measure of national output. There are several explanations as to which are the
indicators that are most decisive in GDP growth (For more details on the role and
significance of macroeconomic indicators, see lyetomi et al., (2020)).
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Dao (2014) modifies the traditional neoclassical growth model to consider the increase
in the number of working people relative to the total population to express value-added
per worker. Sfakianakis, Magoutas, and Georgopoulos (2010) also explain education,
the accumulation of physical capital, the share of the public sector in economic
activity, and the orientation of economies abroad when explaining GDP growth.

There is a strong correlation between the stock market and the real economy (best
characterized by GDP). Various economic events and macroeconomic processes
affect the stock markets. The interaction of GDP and stock market indices has been
examined in several studies. According to a survey by Fufa and Kim (2018), there is
a close relationship between the long-term macroeconomic indicators of an
economically developed country and its capital market.

The relationship between the two indicators depends on the stages of economic
development of the nations. The more homogeneous the economies of the countries,
the more stylized the relationship becomes. In their study, the correction of the
Generalized method of moments (GMM) method was applied.

The interaction of GDP and stock indices were examined by Shing and Hsien (2011).
Using the ARCH model, this study finds that Poland's stock market index is positively
related to real GDP. In their research, Laopodis and Papastamou (2016) examined the
relationship between the stock market and general economic development between
1995 and 2014 for 14 emerging countries.

Following the pandemic onset, researchers have attempted to predict the expected
impacts and present some of these studies that attempt to predict the expected
economic consequences.

The stock market panic triggered by the COVID-19 virus is different from previous
mass stock sales, such as the bursting of asset bubbles. In this case, factory closures
affecting the real economy, rising unemployment, and so on. Factors are those that
directly triggered the stock market panic. Almost all sectors were negatively affected
by the emergence and spread of the epidemic in early 2020. Companies in critical
sectors of the economy have been forced to reorganize or temporarily cease
production. Retail stores were closed, and services had to be suspended due to a lack
of demand. These adverse economic developments have enormously contributed to
the decline in GDP in the member states of the Union.

Wren-Lewis (2020) argued that the COVID-19 epidemic significantly impacts GDP
due to declining production and changing consumer demand. His second relevant
finding was that the epidemic would exacerbate the situation if banks were unable to
meet the financing needs of companies due to a sudden drop in demand.

The epidemic focuses on sectors and stock market liquidity testing (Hassan and Tahat,
2020). The study documents empirical evidence that finds a statistically negative
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relationship between stock market returns and the COVID-19 epidemic. The study
also finds that sectoral market yields were severely affected by the COVID-19
epidemic.

However, this general finding does not apply to the healthcare and pharmaceutical
sectors. These sectors have been positively affected by the coronavirus outbreak as
their orders and sales have increased. Besides, the researchers found that stock market
liquidity declined during the COVID-19 epidemic. Interestingly, to some extent, a
significant positive correlation was found between market yield and liquidity. This
relationship suggests that investors will either exit or suspend trading in the shares.

Ashraf (2020) examined stock market responses to the COVID-19 epidemic.
Calculations using daily officially reported infections, deaths, and stock market yield
data revealed that stock markets reacted negatively to increased morbidity due to
COVID-19. As the number of certified formally patients increased, stock market
yields declined. Ashraf also noted that stock markets had responded more proactively
to an increase in the number of confirmed infections than the rise in deaths. In his
analysis, he concluded that the adverse market reaction was strong in the initial days
of confirmed cases of infection and then for 40-60 days after the first confirmed cases.

In their study, Estrada, Koutronas, and Lee (2020) present a stock market simulator
that attempts to assess capital market damage caused by epidemic infectious diseases.
The economic downturn caused by the pandemic is perceived by the CRS (2021) as
the risk of rising unemployment and rising public debt unprecedented since the Great
Depression of the 1930s. It also attempts to forecast the rate of increase in consolidated
gross government debt in E.U. countries (T6rok, 2020). The study concludes that
rising public debt will cause a problematic financing situation for Spain, Greece, and
Italy. The author does not even rule out the occurrence of settled state bankruptcy
shortly in managing the public debt of these three countries. For further studies on the
economic effects of the COVID-19 epidemic, see also Ozili and Arun (2020), and
Mckibbin and Fernando (2020).

3. Research Methodology

Different stock market indices indicate changes in the price of stocks traded on various
stock exchanges. Changes in the value of a stock index follow economic processes
and investor expectations. From a statistical perspective, stock indices are price
indices calculated from a representative sample of stocks (based on the stock basket).

Therefore, the stock basket contains the shares taken into account in the calculation of
the stock index. The stocks to be included in the index basket are selected by virtually
concentrated sampling. In general, securities of companies with higher capital value
are included in the sample. The shares of companies representing a significant
proportion of the capital value of the stock exchange adequately represent the market.
Investors primarily use equity indices to make investment decisions and analyze the
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current economic situation. One of the analysis indicators will be the changes in the
stock market index of the E.U., countries.

Using the cluster analysis method based on correlation calculations, 1 will examine
how the decline in the GDP of the E.U., member states affected their stock market
indices in 2020, during the COVID-19 epidemic period. The methodology used is
often used to examine the closeness of the relationship between macroeconomic
indicators. Using the hierarchical cluster analysis method, Deltuvaité and Sinevipiené
(2014) examine the relationship between financial markets and GDP development.
The homogeneity of the economic sectors of the E.U., countries is assessed by the
method of correlation calculation and hierarchical cluster analysis Urbankova and
Krizek (2020).

To perform the correlation calculation, the data of the stock exchange index of the
member states of the European Union, broken down by quarter and month, where
required. Data sources: The source of the data of the stock exchanges with the largest
capitalization (DAX, CAC, and IBEX) is the Marketwach (2021) database, and the
data of the smaller national stock exchanges are from the Tradingeconomics (2021a)
website.

Method of calculating quarterly / monthly changes in stock exchange indices: the
closing value of the current period divided by the closing value of the base period.

The countries included in the empirical study and their stock market indices are:
Belgium / BEL /, Bulgaria / BSE /, Czechia / PX /, Denmark / OMXN40 /, Germany
/ DAX /, Estonia/ OMXT /, Ireland / ISEQ /, Greece / ATHENEX /, Spain / IBEX /,
France / CAC /, Croatia/ ZSE /, Italy / MIB /, Cyprus / CSE /. Also, Latvia/ OMXR
/, Lithuania / OMXYV /, Luxembourg / LUXSE /, Hungary / BUX /, Malta / MSE /,
Netherland / AEX /, Austria/ ATX /, Poland / WIG /, Portugal / PSI /, Romania/ BET
/, Slovenia / LISE /, Slovakia / SAX /, Finland / OMXH / Sweden / OMXS /.

The correlation calculations required even quarterly GDP data of the E.U. member
states, the source of Eurostat's website (2021). Estonia, Ireland, Greece, Croatia,
Luxembourg, Malta, and Slovenia did not report GDP data for the fourth quarter of
2020. Data for these countries are replaced by estimates on the Tradingeconomics
(2021b) website.

The quarterly data in Table 1 are for information only and are only suitable for
presenting the trend. | needed more detailed data to do a more in-depth analysis.
Instead of the data in the table, | used the monthly closing values of the stock market
indices to examine the closeness of the relationship between the two indicators.

Moreover, | adjusted the GDP indicator to the stock market indices by calculating the
monthly average change. The monthly GDP indicator is one-third of the quarterly
value for all member states. To keep GDP data in sync with the values of monthly
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changes in stock market indices, | divided Eurostat's quarterly GDP data by three. |
placed these data in a separate Excel spreadsheet. | performed the calculation for all
European Union member states. | finally determined the relationship using
correlation. The correlation coefficients entered in Table 1 have already been
calculated from the monthly changes in stock market indices and GDP values.

The closeness of co-movement between indicators is measured by correlation
calculation Guilfford (1953). The correlation will indicate the magnitude and direction
of the linear relationship between the two indicators, their relationship to each other.
In the study, the explanatory (independent) variable will be the change in GDP, and
the result (dependent) variable will be the change in the stock index. The correlation
values are shown in the last column of the table (the Member States of the Union are
listed in the order of the stock exchange indices in the Table).

The Pearson coefficients obtained by correlation calculation are classified into clusters
using hierarchical cluster analysis using the SPSS Statistics 27 program. Cluster
analysis is an automatic classification procedure, as it forms groups so that we have
no previous idea about the properties of the groups. The feature of a cluster should be
highlighted, that each cluster can be considered a group, the weaker and stronger
elements, with a multitude of individuals. In my analysis performed with cluster
analysis, | want to present not the individual but the typical characteristic of a broader
range of individuals, the generalizable.

The procedure aims to classify the countries of the European Union into four
homogeneous groups. There should be maximum similarity within the groups created
by clustering and difference outside the group. | used the Between Groups method for
clustering. The relationship between the indicators was acceptable for all E.U.
member states. It did not prevent clustering, as the Pearson correlation coefficient did
not exceed the threshold of 0.7 for any of the countries.

There is an asymmetric econometric relationship between the two macroeconomic
variables (GDP, stock index). Of the two variables, GDP is the independent variable
and the stock index is the dependent variable because any change in GDP affects the
stock index. Conversely, however, the connection is not possible. This relationship
could theoretically be functional, stochastic, or completely independent. Before
analysing the relationship between the two variables, | assume that this relationship
will be stochastic since both functional and complete independence can be ruled out.

The appropriate procedure for examining the stochastic relationship is the correlation
calculation. Correlation answers the question of whether there is a relationship
between two or more quantitative variables and, if so, how close it is. The joint change
of the variables is characterized by Pearson's correlation coefficient. The sign of the
correlation coefficient, retaining the sign of the covariance, indicates the direction of
the relationship. The roles of the two variables (GDP and stock index) are
interchangeable in the correlation study, neither has a prominent role.
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The calculation of the correlation will only be the first procedure in the econometric
analysis. In the second procedure, | will perform a hierarchical cluster analysis with
the correlation coefficients. These two methods are often used by researchers for
econometric analysis (Deltuvaité and Sinevipiené, 2014; Urbankova and Krizek,
2020).

The study uses the statistical method of correlation analysis to determine the
dependence between the indicators - a multidimensional statistical technique of cluster
analysis to assess homogeneity between countries.

The secondary data analysis was first performed by correlation analysis and examined
the strength and direction of dependence of the selected variables and the effect of the
independent variable on the dependent variable. Correlation analysis compares the
interrelationships of two variables and measures the strength and direction of their
dependence. | assumed that both observed variables were continuous. The correlation
coefficient: a) takes the value <—1; +1> indicating a perfect linear relationship (direct
or indirect dependence); b) independent of the units of measurement of the original
variables; dimensionless quantity; c) does not change its value when the order of the
variables changes; d) valid only for the data used; f) does not necessarily prove a
functional relationship between variables if it differs significantly from zero (Artl,
Artlova, and Rublikova, 2002).

When testing the statistical significance of the correlation coefficient, | examined the
null hypothesis H 0: p = 0 on the independence of the quantities V1 and V 2 from the
alternative hypothesis H 1: p # 0 on the dependence of the quantities V1 and V2
(where V1: GDP, V2: stock index). Rejection or confirmation of the null hypothesis
is based on the p-value. Suppose the significance level of alpha (alpha = 0.05) is
greater than the value of p. In that case, the null hypothesis must be rejected, in which
case the parameter is statistically significant in the model.

The SPSS calculated a value of 0.026 <0.05 for p; therefore, the null hypothesis was
rejected, the alternative hypothesis was accepted, which means that there is statistical
significance between the two variables.

| used the Between Groups method for clustering. The distances of two clusters can
be determined by calculating the distances for all possible point pairings and taking
their average. In this method, the distance between the point and the cluster is the
average distance of each point in the cluster from a given point.

The SPSS will calculate the value of the Pearson coefficient of the E.U. member states
based on the data provided, and the data will be in the upper right corner of Figure 1.
Its value is the average of the closeness of the relationship between the GDP and stock
market indices of the E.U. countries. The study determines the classification of a given
E.U. member state based on the so-called partitioning methodology. A predetermined
number of clusters had to be created to classify E.U. member states, and | made four
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such groups. The four clusters between -1 and 1 ranges are already suitable and
sufficient to express the difference between member states. The research aimed to
make the member states included in each cluster as different from the other clusters.

It was already programmed into the SPSS before clustering that the algorithm would
classify the E.U. member states into four clusters based on the correlation coefficient
values. The number of member states in a cluster that the SPSS algorithm will classify
will be determined by the importance of the correlation coefficients of the member
states. Countries classified in one cluster will be considered a homogeneous group
based on the correlation value between GDP and the stock market index.

The classification of a member state into a given cluster will not affect how high or
low the country's economic output is, just as the size of the capitalization of a country's
stock market will be irrelevant.

The study will use E.U. correlation calculation and cluster analysis to group E.U.
member states into homogeneous groups based solely on the correlation between GDP
and stock market index. However, it is not the purpose of this study to examine
whether changes in macroeconomic indicators in member states (such as declining
GDP) include the incidence of COVID-19 mortality, closure of individual economic
sectors, etc., the extent to which they contributed. Exploring these reasons would go
far beyond the scope of this study, but | am confident that a large number of papers
on this topic will be published in the future.

4. Data Analysis and Findings
4.1 Stock Market Index and GDP Correlation

The correlation values between the stock market index and the GDP of the E.U.
member states are shown in the table below.

The value of the Pearson coefficient calculated from the stock exchange indices and
GDP values of the European Union member states in 2020 is r = -0.16028. This value
shows an inverse relationship between the two indicators (stock indices and GDPs),
and there is only a loose relationship. The more flexible the relationship between two
indicators, the closer the correlation coefficient value is to 0. This value means that
the change in the stock indices of the European Union member states is only slightly
justified by the decrease in the GDP of the member states in 2020.

Clearly identifiable investor panic can explain the fall in national stock indexes in the
first quarter caused by the COVID-19 epidemic. The rate of decline varied from
country to country, ranging from 5.5 percent (Denmark) to 39.0 percent (Greece). In
the second quarter, there was a strong correction (rise) in stock market indices,
between 3.4 percent (Cyprus) and 24.6 percent (Germany).
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Table 1. Stock index and GDP change in 2020, quarterly in E.U. countries, the
value of Pearson's coefficient calculated from monthly data.

Country | Stock index change for the previous quarter GDP change on the previous quarter Pearson
(%) (%) coefficient
value (r)
- Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 -
B.E. -29,6 17,8 -2,8 14,8 -3.4 -11,8 11,6 0,2 -0,07753
B.G. -25,5 54 -4,5 38 04 -10,1 4,3 2,1 -0,65076
C.Z. -31,0 19,2 -5,4 18,3 -3,3 -8,5 6,9 0,3 -0,09371
D.K. -55 16 6,8 6,3 -1,5 -7,1 5,2 0,6 -0,15268
DE -26,1 24,6 41 7.8 -2,0 -9,7 8,5 0,1 -0,21365
EE -20,8 20,3 -5,2 16,2 -0,8 -5,5 33 -0,3 -0,26976
IE -31,2 22,0 58 15,6 -3,5 -3,2 11,1 -1,0 0,14292
EL -39,0 14,3 -2,3 26,6 0,1 -14,1 2,3 -1,2 -0,23699
ES -29,5 6,7 -7,1 21,4 -5,3 -17,9 16,4 04 -0,01466
FR -17,5 12,3 -2,7 15,6 -5,9 -13,7 18,5 -1,3 -0,05770
HR -28,1 11,8 -0,9 8,1 -1,3 -15,0 6,9 2,7 -0,14064
IT -28,2 14,8 -1,9 16,9 -5,5 -13,0 16,0 -2,0 0,21887
CY -27,7 34 -11,0 30,3 -0,5 -13,1 8,9 14 -0,06170
LV -13,5 17,4 6,2 1,7 -2,3 -7,1 7,1 11 -0,36717
LT -15,2 22,0 5,6 49 0,0 -5,9 38 1,2 -0,29606
LU -34,8 7,8 6,7 30,6 -1,5 -4 9,8 01 0,05280
HU -30,6 12,0 -8,1 27,9 -0.4 -14,6 11,4 11 -0,18746
MT -19,5 6,7 -12,7 16,7 -2,7 -17,1 12,7 -5,3 -0,37041
NL -20,3 16,0 -2,1 14,6 -1,5 -85 7,8 -0,1 -0,24130
AT -37,2 12,2 -7,0 33,0 -2,8 -11,6 12,0 -4,3 -0,18896
PL -29,4 21,4 -0,3 19,5 -0,3 -9,0 7,9 -0,7 -0,27253
PT -21,9 7,9 -7,4 20,4 -4,0 -13,9 13,3 04 -0,15130
RO -234 13,6 4,0 8,9 0,2 -12,2 6,1 53 -0,26529
Sl -21,9 17,6 0,4 6,4 -4,7 -9,8 12,4 -2,0 -0,05286
SK -7,1 4,0 59 -3,6 -5,1 -8,3 11,7 0,2 0,14779
FI -19,9 16,1 9,0 7,1 -1,5 -3,9 3,2 0,2 -0,04487
SE -16,4 12,2 9,9 25 0,3 -8,0 49 0,5 -0,19611

Source: Eurostat (2021), Marketwach (2021), Tradingeceonomics (2021), own calculation.

In the third quarter, a moderate decrease was observed in most member states, and in
the fourth quarter, strong growth was again observed between 1.7 percent (Lithuania)
and 33.0 percent (Austria). By the end of 2020 (1524 points), the closing value of the
FTSE Eurofirst 300 index, which covers the pan-European stock exchange index, had
practically adjusted to the opening value at the beginning of the year (1574 points)
based on Investing.com (2021). The low point of the index was 1151 points in mid-
March 2020.

There is a difference in the development of GDP values from the dynamics of changes
in the stock market indices of the E.U. member states. In the first and second quarters,
GDP fell in all member states of the European Union. Exceptions to the decline in the
first quarter are Bulgaria, Greece, Lithuania, Romania, and Sweden. The largest GDP
declined in the second quarter was between 3.2 (Ireland) and 17.9 (Spain) percent. In
the third quarter, GDP grew in all national economies by 12.5 percent across the
Union. The change was between 2.3 (Greece) and 18.5 (France) percent.
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Growth in emissions from the national economy began in the second quarter due to
the gradual lifting of state restrictions and the restart of economies. Some sectors
showed a sharp, V-shaped bounce, but industries and countries were characterized by
varying degrees of bounce (E.C., 2020). GDP declined in ten countries in the fourth
quarter, with GDP growth in the other 17 economies.

Eurostat (2021) reports that the EU's economic performance fell by 6.2 percent in
2020. According to statistics for 2021, the EU economy will grow by 4.8 percent this
year. Real GDP is projected to return to pre-crisis levels in the last quarter of 2021.

The performance of European stock exchanges in 2020 was an index loss. The pan-
European FTSE Euro First 300 index has recovered, with the Stoxx Europe 600 index
down 4 percent and the EuroStoxx50 index down 5.2 percent. Compared to their low
point in March this year due to the coronavirus crisis, European aggregate indices rose
by 40 percent by the end of the year and euro area indices by 50 percent. Of the leading
European stock market indices, only the DAX in Frankfurt made a profit of 3.5 percent
last year.

4.2 Empirical Results of Hierarchical Cluster Analysis Based on Monthly Data

The cluster analysis study performed with the SPSS program, based on monthly data,
yields more detailed and illustrative results from the facts described in the previous
subsection. These will be shown in Figure 1 of the clusters formed based on the
correlation coefficients. The classification of the member states of the European
Union into clusters is shown in Table 2.

5. Discussion

The research hypothesis | formulated in the study's introduction was not fulfilled
because, in most E.U. member states, the two indicators did not change together. They
did not move in the same direction. The correlation coefficient showing a negative
value (r = -0.16028) means that the indicators moved in the opposite period. 23 of the
27 member states are characterized by this opposite movement.

In the first and second clusters, we find the countries that have this negative
correlation. The only difference between these countries is the degree of closeness of
the relationship. In the case of 1 country classified in the first cluster (Bulgaria), a
close but inverse relationship can be detected between the two indicators (stock index
and GDP). For the 22 E.U. member states classified in the second cluster, there is a
loose but inverse relationship between stock market indices and GDP during the
period under review.
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Figure 1. Summary diagram of cluster analysis using between groups method

Frequency

- 75000

-,50000 - 25000

VARO00001

00000 ,25000

Mean = - 16028
Std. Dev ' = 17122
N=27

Note: y-axis: number of member states based on the closeness of the relationship between

GDP and stock index,

x-axis: the proximity of the relationship between GDP and stock index between -1 and 1.
Source: Own calculation with SPSS Statistics 27 program.

Table 2. Summary table of cluster analysis, using between groups method.

Cluster 1 (-1) - (-
0.5)

Cluster 2 (-0,5) -
©)

Cluster 3 (0) — (0,5)

Cluster 4 (0,5) —
1)

Bulgaria

Belgium

Ireland

Czechia

Luxemburg

Denmark

Italy

Germany

Slovakia

Estonia

Greece

Spain

France

Croatia

Cyprus

Latvia

Lithuania

Hungary

Malta

Netherlands

Austria

Poland

Portugal

Romania

Slovenia

Finland

Sweden

Source: Own calculation with SPSS 27 program.
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It is valid for both the first and second cluster countries that this relationship is only
possible in two ways: 1) the stock index of the clustered country increased and its
GDP decreased, or 2) the stock index of the country classified in the cluster decreased
and its GDP increased.

Most countries classified in the first and second clusters are characterized by a
decrease in the cumulated value calculated from the monthly GDP data by 2020. In
contrast, the cumulative stock index calculated from monthly data indicates a slight
increase in most countries surveyed. The exceptions are Denmark, Germany, Estonia,
Latvia, Lithuania, the Netherlands, Poland, Finland, and Sweden, where governments
have seen more robust stock market growth.

A correlation coefficient showing a positive value means that the indicators moved in
the same direction during the study period. For both the third and fourth cluster
countries, this relationship is only possible in two ways: 1) the stock index of the
clustered country increased and the GDP also increased, or 2) both the stock index
and the GDP of the clustered country decreased.

In the four countries classified in the third cluster, a loose but direct relationship can
be detected between the indicators. The position of Italy and Slovakia is explained by
the fact that both the stock market index and the GDP value decreased in 2020.

Of the four countries, the indicators for Ireland and Luxembourg stand out. Of the four
countries, the indicators for Ireland and Luxembourg stand out. The indicators show
that Ireland's quarterly GDP growth was 3.8 percent of its 2019 GDP, and its stock
market index was also 2.7 percent higher than the 2019 closing value. Hence, both
indicators for the country increased in 2020. So both indicators for the country
increased in 2020. Luxembourg's outstanding position is evidenced by the slight
increase in its stock market index compared to its opening value in 2020. If we look
at the country's quarterly cumulative GDP data for 2020, a 0.2 percent increase is over
the 2019 data. For these two countries, the positive correlation is explained by the rise
in the value of both indicators. From these data, it can be concluded that these two
national economies could respond effectively to the epidemic situation.

The hierarchical cluster analysis did not find an E.U. member state. There was a close
and direct relationship between changes in the stock market index and GDP in 2020
characterized by the COVID-19 epidemic, so cluster 4 is empty.

6. Conclusions

The first finding is that GDP declines have been synchronized in European Union
member states due to the COVID-19 epidemic in 2020. A recession is synchronized
when, in at least half of the European Union member states, the most important
economic indicator is GDP. The weighted average economic indicators are also
declining. This decrease occurred for all major economic indicators (Eurostat, 2021).
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A second conclusion is that the research detailed in the study found evidence that
COVID-19 harmed stock indices in European Union member states. Due to the panic,
the rate of decline in stock indices in the first quarter approached 40 percent for several
countries, and a pace is rarely seen in such a relatively short period. Empirical data
show that between February 24 and March 18, there was a turbulent but relatively
short period caused by a decline in global risk appetite on the supply side. Of the
aggregate performance of the various financial instruments, equities came under the
most significant selling pressure in this short period. This selling pressure explains the
unusually high decline in stock indices in the first quarter.

The data used for the analysis show that by the end of 2020, the values of the largest
European stock market indices had increased, but their closing values were lower than
the closing values of 2019. This process has also taken place with the GDP of the
member states of the Union. However, the closing values of GDP in 2020 fell short of
the values of 2019 by a larger percentage than the stock market indices.

The study proved that there is a stochastic relationship between the two examined
macroeconomic variables in the European Union member states during the studied
period. However, there are only two countries for which there was a positive
correlation between the two variables. These two countries are Ireland and
Luxembourg. For the two countries, the positive correlation is explained by the
increase in the value of both indicators. From these data, it can be concluded that these
were the two national economies that were able to respond most effectively to the
COVID-19 epidemic among the countries of the Union.

In the short term, the study concludes that examining the co-movement of stock
market indices and GDP of the European Union member states in 2020, the empirical
evidence proved no close relationship between the indicators.

So stock indices and GDPs do not correlate with each other in the short run; if they
do, it is just a coincidence. The hypothesis of the research was not confirmed. In
contrast, a co-movement of the two indicators can be observed in the long run (Fama,
1991). The study demonstrated precisely how the stock market indices of each E.U.
member state and their GDP did not correlate with each other in the short run, in the
year 2020, characterized by COVID-19.

The results of this study suggest that stock market investment decisions cannot be
based on the short-term co-movement of the two indicators examined. The
macroeconomic state that a stock market index and GDP of a national economy
change synchronously can only be the work of chance. The study's empirical results
also draw the attention of investors and economic policymakers to the fact that short-
term changes in GDP should not in themselves influence the decision-making of these
individuals. Short-term GDP data are fundamentally inadequate indicators. The
previous finding shows that these data cannot predict with significant accuracy either
expected GDP, stock market performance, and many other macroeconomic indicators.
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