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Abstract
The connections of macroeconomic growth and the financial
markets are vastly studied in Europe mostly from the banking
perspective. The impact of the capital markets on the economic
development and the increased integration of all financial markets
constitute an important element in the study of macroeconomic
growth. The objective of this paper is to provide an analysis of the
possible connections of the volatilities of stock market indexes
computed with a GARCH model and the macroeconomic growth for a
series of ten European countries. The problem of different
frequencies – daily for the stock indexes and quarterly for the GDP
growth – is solved by the use of the MIDAS methodology. We found
connections of the dynamics of volatilities and main global events as
well as the dependence of growth on these volatilities for some
periods and some European countries.
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1. Introduction
The macroeconomic growth and the financial development are
largely interconnected and usually the links are two-way. The impact
of the capital markets on the economic development and the
increased integration of all financial markets constitute an important
element in the study of macroeconomic growth, this subject being in
the attention of researchers, practitioners, investors, and
policymakers either. This subject is important for research by possible
revealing of some macroeconomic determinants of systematic risks of
the financial sector.
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In asset pricing theories, macroeconomic indicators have an
important role, determining many authors to empirically study the
relation between macroeconomic variables and stock market volatility
in different periods, with different frequencies, and for various regions.
While there are studies that highlighted the attention on
international financial contagion, most papers (e.g. Levine 1997 and
2005; Wachtel, 2001) dealing with the relation economic growth –
financial development are sustaining that financial depth is entrench
economic growth by trade channel, by identifying proper investment
opportunities, increasing liquidity, by promoting good corporate
governance, and increasing diversification possibilities.
It was documented that there is no European economic
growth pattern, as the recession induced by the recent global
financial crisis was widespread with noticeable differences across
countries, and also the economic recovery has taken place with
different steps (Criste et al., 2011). The problems regarding the euro
area governance were debated and marked out by Criste and
Lupu(2012) that also highlighted the social and political implications
of the crisis on European countries (Criste and Lupu, 2013).
Despite the efforts for economic convergence in the European
Union, the financial architecture of its members is still diverse, the
differences increasing more after the enlargement of 2004 and 2007.
The unique feature of European financial system are observable in
time and across the two main components (main group and new
members) while comparing with other important financial markets in
the world.
The stock market behavior is fluctuant and instable, while is
connected with the relevant macroeconomic indicators (King et al,
1994; Corradi et al, 2010), international economic trends, political
decisions (Siokis and Kapopoulos, 2007), consumption behavior
(Campbell and Cochrane, 1999), and population demographic trend
(Ciumara and Lupu, 2014).
The objective of this article is to provide an analysis of the
possible connections of the volatilities of stock market indexes
computed with a GARCH model and the macroeconomic growth for a
series of ten European countries. The problem of different
frequencies – daily for the stock indexes and quarterly for the GDP
growth – is solved by the use of the MIDAS methodology.
The paper is structured in the following sections. Section 2
provides a short description of similar economic literature. Section 3
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presents the data and the methodology used for the study, section 4
explains the obtained results while the last section round off the main
conclusions.
2. Literature Review
As was previously shown in Albu (2014), the financial sector is
compulsory for economic growth as was evidenced by many
economists, but the financial crisis arisen in 2007 demonstrated that it
can have a negative impact on the economy also.
The strong business cycle of stock market volatility, lower in
expansion periods than in recessions, was evidenced by the papers
of Errunza and Hogan (1998), Schwert (1989), , and Hamilton and Lin
(1996), Brandt and Kang (2004), although it may depend on
unobservable factor (Heston, 1993).
However, the distribution of price volatility during turbulent
periods is still unknown and probably depend on the type of financial
markets development, the distributions of jumps during financial
crises being rather dependent on method used (Hanouseka et al,
2014).
The economic forces that influence the reaction of stock
markets was previously documented by Chen et al (1986) that
investigated if innovations in macroeconomic indicators (systematic
economic news) affect the stock market returns, the authors
concluding that these news are rewarded in correspondence with
their exposure.
Karunanayake et al (2012) overlooked the interaction between
GDP growth rates and stock market returns in US, UK, Canada, and
Australia for a long period (1959-2010) using a multivariate GARCH
model in order to introspect the cross-country transmission across
analyzed countries. The results are demonstrating a country specific
transmission from GDP growth to stock market only in US, while the
spillovers from stock markets to GDP growth are transmitted in US
and Australia and an influence from US to all the others.
Using a bivariate VAR-GARCH(1,1), Caporale and Spagnolo
(2011) analyzed the relations between economic growth and stock
market in Czech Republic, Hungary and Poland, their results pointing
out a one way causal relation from stock market to the economic
growth, this relation being more solid after the accession into EU of
these countries. For a larger sample of East European countries (11
EU new members, in the period 2000-2013) Albu et al (2014)
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explored the long term correlation between stock market
capitalization and GDP per inhabitant; after using a nonlinear model,
the results disclosed that the dynamics was bigger in countries with a
GDP per inhabitant under the average GDP in all 11 countries.For a
set of seven East European Countries, Lupu and Calin (2014)
investigated the possible bonding between economic growth and
stock market dynamic in the period 1998-2014, concluding that there
is slight dependence between analyzed indicators, Slovenia been the
only exemption.
3. Data and Methodology
Our data for the dynamics of the European capital market
consists of daily data for the stock market indexes from January 2000
until October 2014 for a set of European countries: Austria, Belgium,
Czech Republic, France, Germany, Hungary, Italy, Netherlands and
Portugal, totaling 4773 observations for each series, in a synchronous
framework. Table 1 below shows the descriptive statistics of these
series for the whole interval. We can notice that the main statistical
properties identified by the literature hold for this sample. The second
part of Table 1 exhibits the first four principal moments for the
quarterly growth of the same countries for the same time frame.
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Table 1

Statistical properties of logarithmic changes in stock prices and GDP per capita
Stock Indexes
St.
Mean
Devs Skewness
AUSTRIA
0.00
0.01
-0.38
BELGIUM
0.00
0.01
0.06
CZECH REP.
0.00
0.01
-0.96
DENMARK
0.00
0.01
-0.24
FRANCE
0.00
0.01
-0.11
GERMANY
0.00
0.01
-0.14
HUNGARY
0.00
0.01
0.20
ITALY
0.00
0.01
-0.25
NETHERLANDS
0.00
0.01
-0.13
PORTUGAL
0.00
0.01
-0.40
Source: Datastream, author’s calculations
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Kurtosis
14.53
12.78
25.35
10.39
9.99
10.27
18.83
9.96
12.78
13.57

Mean
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.00
0.01
0.01

GDP per capita
St.
Devs Skewness
0.05
-0.92
0.06
0.07
0.08
-0.80
0.04
-0.23
0.03
0.44
0.02
-0.53
0.10
-1.00
0.08
-0.17
0.04
0.27
0.05
-0.23

Kurtosis
2.48
1.42
3.07
2.03
1.97
2.90
3.16
1.68
1.67
1.99
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We notice that the stock indexes exhibit the well-known
stylized facts for the daily log-returns, as mentioned in state-of-the-art
articles, with zero mean, low volatilities and mostly negative
unconditional skewness and large unconditional kurtosis. We also
can observe the same unconditional moments for the GDP per capita
series.
As far as the methodology is concerned, we are using two
main tools, a volatility model and the mixed frequency model.
According to the development of Bollerslev (1986), the seminal
GARCH model extends the work of Engle (1982) to allow for the
employment of past conditional volatilities in the detection of the
current volatilities. We reproduce here the shape of this model:

where:

The connection between the daily log-returns for the stock
market indexes and the quarterly changes of the GDP per capita is
realized by means of the ADL-MIDAS ( , ) model in keeping with
the developments of Andreou, Ghysels, and Kourtellos (2010). Their
work consists in the generalization of an aggregation algorithm for the
high frequency data according to the following specification:

The weighting structure is denoted by
mentioned paper is using the Almon lag polynomial
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Under these notations, our quarterly changes in the GDP per
capita is represented by

and the log-returns of the indexes used

as explanatory variables are denoted by

.

4. Results
This section provides the results obtained as consequence of
performing the above mentioned methodology for the data described
previously.
The first three charts are exhibiting the results of the GARCH
model fitting on the series of log-returns for the stock market indexes.
Figure 1: Volatility dynamics for stock market indexes of Austria,
Belgium and Czech Republic

Source: Datastream, author’s calculations

The most important element that can be observed is the fact
that all indexes show large volatility spikes in the same moment, i.e.
the September 2008. In figure 1 we notice that Austria and Belgium
seem to have the same level of volatility outlier for this spike, with
larger values for the Austrian stock market (the Belgium is presented
at a different scale). The Czech Republic seems to show a large level
of volatility in the case of September 2008 and relatively less
connected levels of volatilities for the rest of the sample, which proves
its emerging market status.
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If we are to consider the simultaneity of the volatility spikes as
proof of contagion, then we can notice that Austria and Belgium seem
to be more connected that each of them with the volatility dynamics of
the Czech Republic stock index.
Figure 2 shows the volatility dynamics for Denmark, France
and Germany, which visually look very connected if we observe the
simultaneity of the spikes. As in the previous case for Austria and
Belgium we notice that these three countries show low levels of
volatility after a spike that took place at the beginning of 2012, a
moment that marks the shift in the monetary policy decisions
generating insurance that the state will do “whatever necessary” to
save the markets. This denotes a moment that announced the soon
to be announce Quantitative Easing set of monetary policy decisions.
Figure 2: Volatility dynamics for stock market indexes of
Denmark, France and Germany

Source: Datastream, author’s calculations

Figure 3 shows the dynamics of volatilities for the rest of the
countries in our sample. We notice that Portugal shows a different set
of dynamics from this perspective in the pre-crisis period. However,
the after-crisis period seems similar for all the four countries in the
figure.
We can conclude that the large movements in volatility
dynamics are rather simultaneous for all the countries in the sample.
We can mention the spikes at the beginning of 2002, the one in
September 2008, a smaller one in 2010 and a larger one in 2012.
This observation is consistent with the phenomenon of contagion, i.e.
large correlations when returns are negative (and consequently
exhibit large volatilities due to the Black’s leverage effect) and not so
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large connections when the returns are positive and markets may
present small volatility movements.
In all the cases, the low volatility levels present after the last
spike in 2012 represent a period of increased confidence in the new
vision of the monetary policies and they can be corroborated with the
positive trends in the markets. Portugal and Italy have the largest
values of volatilities in this period, which is consistent with their
macroeconomic status in a large part of this time sample, related to
their credit difficulties.
The results of the MIDAS dependence analysis are presented
in tables 2 for the whole sample under analysis and in tables 3 and 4
for the two periods marking the before-the-crisis and during-the-crisis
time spans.
With very few exceptions, we can notice that these
connections are not statistically significant in general. We appreciate
this result as a proof of the fact that the GDP data is not determined
by the dynamics of the stock market volatilities, which represent a
measure of risk. The result is true for the whole sample and for each
of the two sub-samples in our analysis.
Figure 3: Volatility dynamics for stock market indexes of
Hungary, Italy, Netherlands and Portugal, respectively

Source: Datastream, author’s calculations
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The most notable exception for the whole sample analysis is
represented by Germany, in which case we have a large T-statistic.
Taking into account the fact that the volatility dynamics for Germany
are quite similar to those of France (mainly) and to a lesser extend
those of Belgium, Denmark and Netherlands, this result shows that
the risk in the investments in Europe is mainly driven by the German
macroeconomic dynamics via its stock markets.
Table 2
MIDAS regression results for each country for the whole sample
period covering January 2001 until October 2014
AUSTRIA
BELGIUM
CZECH REP.
DENMARK
FRANCE
GERMANY
HUNGARY
ITALY
NETHERLAND
PORTUGAL

Coeff
1.07
-0.36
2.01
-0.22
-0.38
1.46
1.49
-0.31
-0.34
-0.06

St.
Errors
0.94
0.27
1.74
NaN
0.61
0.44
1.82
0.37
0.24
NaN

TStats
1.13
-1.33
1.16
NaN
-0.62
3.30
0.82
-0.86
-1.42
NaN

R2
0.16
0.83
0.16
0.57
0.51
0.17
0.21
0.72
0.57
0.55

LogLike
99.28
133.83
70.85
125.51
140.40
136.66
54.07
100.82
130.86
113.25

Akaike
-350.33
-419.42
-293.47
-402.79
-432.55
-425.08
-259.89
-353.40
-413.48
-378.25

Schwartz
-340.11
-409.20
-283.25
-392.57
-422.33
-414.86
-249.68
-343.18
-403.27
-368.04

Source: Datastream, author’s calculations

The low connections of the macroeconomic dynamics in the
European economies is not transmitted to the markets – the markets
would probably suffer the most if the German economy is showing a
weakness.
Table 3
MIDAS regression results for each country for the first period of
our analysis, covering January 2001 until October 2014

AUSTRIA
BELGIUM
CZECH REP.
DENMARK
FRANCE
GERMANY
HUNGARY
ITALY
NETHERLAND
PORTUGAL

Coeff
0.56
-0.63
2.85
0.60
-0.38
1.25
0.93
-3.02
-0.38
1.09

St.
Errors
1.02
NaN
1.94
0.94
0.81
0.73
1.32
3.63
0.30
1.08

TStats
0.55
NaN
1.47
0.63
-0.48
1.72
0.70
-0.83
-1.29
1.01

Source: Datastream, author’s calculations
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R2
0.15
0.81
0.18
0.54
0.44
0.10
0.19
0.73
0.54
0.71

LogLike
70.53
93.31
50.81
84.23
94.72
91.21
40.31
69.23
91.76
84.37

Akaike
-244.57
-290.14
-205.13
-271.97
-292.95
-285.93
-184.14
-241.98
-287.04
-272.26

Schwartz
-236.13
-281.70
-196.68
-263.53
-284.51
-277.48
-175.69
-233.54
-278.59
-263.82

Financial Studies 1/2015
However, looking at the two sub-samples, the dynamics of the
volatilities cannot significantly explain the macroeconomic
movements in the case of Germany. We notice a higher level for the
T-statistic in the pre-crisis period, but not significant.
If no significance could be detected in the pre-crisis period for
any of the countries in our sample, we notice the exception of
Portugal in the second sub-sample.
Table 4
MIDAS regression results for each country for the second period
of our analysis, covering January 2010 until December 2009

AUSTRIA
BELGIUM
CZECH REP.
DENMARK
FRANCE
GERMANY
HUNGARY
ITALY
NETHERLAND
PORTUGAL

Coeff
3.33
-0.56
3.09
-1.02
-0.89
-0.30
5.96
-0.23
-0.29
15.70

St.
Errors
1.94
0.38
2.70
0.82
0.57
0.29
3.92
0.40
0.39

TStats
1.72
-1.48
1.14
-1.24
-1.54
-1.03
1.52
-0.58
-0.75

R2
0.27
0.89
0.29
0.77
0.78
0.08
0.34
0.69
0.69

LogLike
30.42
39.66
22.27
43.81
47.45
42.02
15.68
30.93
38.18

Akaike
-96.24
-114.72
-79.94
-123.02
-130.31
-119.45
-66.77
-97.27
-111.77

Schwartz
-92.38
-110.86
-76.08
-119.16
-126.44
-115.58
-62.91
-93.40
-107.90

2.78

-5.64

0.76

42.50

-120.41

-116.55

Source: Datastream, author’s calculations

We take notice of the fact that in general neither of the two
samples generated enough evidence to consider that there exists a
relation between the macroeconomic developments and the stock
market volatilities.
5. Concluding Remarks
This paper provides an analysis of the volatility of stock
market indexes for a set of ten countries for the period between
January 2001 and October 2014. Taking into account the stylized
facts noted in the literature for the daily stock market log-returns we
observed that the volatility dynamics exhibit the phenomenon of
contagion, i.e. low levels during the period of increases (especially
before September 2008) and large levels during the crisis. These
observations are consistent also with the fact that large spikes in the
volatilities are mostly simultaneous across all the ten countries in our
sample, irrespective of their level of development – so both for the
developed and emerging markets.
The next step of our analysis consisted in the analysis or the
connections between volatilities on one hand, which are usually
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interpreted as measures for the investment risk in an economy in
general (for those economies in which the stock market represents a
large portion of the economic activity) and changes in the GDP per
capita, on the other hand. The study dealt with the division of the
sample in two sub-samples, one for the pre-crisis period and the
second for the after-crisis period. In general no significant connection
was found between the two series, using a MIDAS methodology that
solves the problem of different frequencies. For the whole sample
Germany showed a significant connection, which means that, if we
consider the risk to be similar (at least across developed European
countries) then the German economy has the largest probability to
generate clientele for the European stock markets.
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