
Chapter 13
Formal Identification of Crises on the Euro Area
Stock Markets, 2004–2015

Elzbieta Majewska and Joanna Olbrys

Abstract In this paper, crisis periods on the 19 euro area stock markets are formally
detected and explored. A statistical method of dividing market states into bullish and
bearish markets based on monthly logarithmic returns of major stock market indexes
is employed. The sample period begins on January 2004, ends on December 2015,
and includes the 2007–2009 Global Financial Crisis (GFC) and the subsequent euro
area crises. Moreover, correctness of formal identification of down market periods
is discussed utilizing two methods for verifying the bear market conditions. The
empirical results indicate February 2009 as the end of the GFC for almost all
countries investigated, except for Slovenia, Lithuania, Malta, Estonia, and Latvia,
for which March 2009 is obtained as the end of the GFC. Furthermore, the findings
concerning the European crises during the period beginning from late 2009 are in
accord with the existing literature.

Keywords Eurozone • Crisis Periods • Market States

13.1 Introduction

The number of the eurozone countries has risen from eleven in 1999 to nineteen in
2015. The year 2009 was the tenth anniversary of the introduction of the euro. The
2007–2009 Global Financial Crisis (GFC) affected the European markets in general,
but the euro area, along with most of the world, emerged from recession in 2009.
However, the eurozone has suffered from the subsequent financial crises since late
2009.

The main goal of this paper is to formally detect and investigate crises on
the 19 euro area stock markets. A direct identification of crisis periods is carried
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out by applying the Pagan and Sossounov (2003) statistical procedure of dividing
market states into bullish and bearish markets, based on monthly logarithmic
returns of major stock market indexes. We analyze 19 eurozone equity markets
and, for comparison, the US stock market. The sample period begins on January
2004, ends on December 2015, and includes the 2007–2009 Global Financial
Crisis and the subsequent euro area crises. Furthermore, a correctness analysis of
formal identification of down market periods is provided using two methods for
verifying the bear market conditions (Fabozzi and Francis, 1977). It is instructive to
formally identify crises, as it enables us to provide sensitivity analyses of various
relationships among international stock markets utilizing econometric and statistical
tools, with respect to the pre-, post-, and crisis periods. In particular, the context
of stock market integration and globalization is especially important for further
research.

The remainder of this study is organized as follows. Section 13.2 presents a
literature review concerning crisis periods in the eurozone stock markets. Section
13.3 specifies the methodological background of the statistical method of direct
identification of down market periods. Section 13.4 presents data description and
empirical results on the indexes in the euro area stock markets. Section 13.5 recalls
the main findings and presents the conclusions.

Nomenclature
EU European Union
EC European Commission
EMU European Economic and Monetary Union
ECB European Central Bank
EFSF European Financial Stability Facility
EFSM European Financial Stabilization Mechanism
ESM European Stability Mechanism
GFC the 2007–2009 Global Financial Crisis
IMF International Monetary Fund

13.2 Crisis Periods in the Euro Area: A Brief Literature
Review

There is a growing body of literature concerning the causes and consequences
of financial crises in the world. As the aim of this paper is a direct statistical
identification of crisis periods in the euro area equity markets, we focus our analysis
of the previous literature on the studies related mostly to the European economies.
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13.2.1 The 2007–2009 Global Financial Crisis
on the European Stock Markets

According to the literature, e.g., Brunnermeier (2009), Claessens et al. (2010)
among others, the GFC timeline, from the US perspective, was marked by the
following events: (1) the increase in subprime delinquency rates in the spring of
2007, (2) the ensuing liquidity crunch in late 2007, (3) the liquidation of Bear
Stearns in March 2008, and (4) the failure of Lehman Brothers in September 2008.

It is pertinent to note that there is no unanimity in determining the phases of the
GFC among researchers. For example, Pisani-Ferry and Sapir (2010) proposed two
phases of crisis in the EU. They advocated that the first phase started in August 2007
with a general liquidity strain. The second phase started in September 2008 with the
bankruptcy of Lehman Brothers. Similarly, Mishkin (2011) divided the financial
crisis into two distinct phases: the first from August 2007 to August 2008, called the
US subprime mortgage crisis, and the second, which started in mid-September 2008,
known as the GFC. Bartram and Bodnar (2009) presented a detailed investigation
of the GFC and provided a timeline of events and policy actions for the crisis in
equity markets. They advocated September 15, 2008 to October 27, 2008 as the
common crisis period in the world. In Calomiris et al. (2012) the global crisis period
was defined as the period between August 2007 and December 2008. Chudik and
Fratzscher (2011) established January 1, 2005 to August 6, 2007 as the pre-crisis
period, and August 7, 2007 to end July, 2009 as a common crisis period for both
advanced and emerging economies in the world. Olbrys and Majewska (2014a)
formally identified the GFC periods on the major Central and Eastern European
(CEE) emerging stock markets, including some of the EMU members (i.e., Slovenia,
Slovakia, Lithuania, Estonia, and Latvia). They perceived October 2007 to February
2009 as the common crisis period for the US and the CEE equity markets, except
for Slovakia. Moreover, in the paper (Olbrys and Majewska, 2014b) the authors
detected the GFC periods on the largest European stock markets and they received
October 2007 to February 2009 as the common period for the New York and London
equity markets. The results indicated that the GFC period for the Frankfurt stock
exchange lasted from December 2007 to February 2009, while in the case of the
Paris equity market it lasted from May 2007 to February 2009. However, the results
confirmed February 2009 as the end of down markets in all countries investigated.

13.2.2 The Euro Area Crises

In light of the recently growing literature on the euro area topic, it is worth stressing
that researchers are rather unanimous in observing crisis periods in the eurozone.
Essentially, they describe the same events connected with the European crises during
the period beginning from late 2009. It is evident that the major event occurred in
October 2009, when a newly elected Greek government stunned the EMU markets
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with news that the fiscal deficit for 2009 would likely turn out to be more than twice
the outgoing government’s projection of 6 % of GDP (Gibson et al., 2014a). The
Papandreou government announced that public finance data had misreported deficit
and debt. The European sovereign debt crisis became evident in 2010, starting with
the reporting by the European Commission on January 8th that evidence had been
found of severe irregularities in the Greek Excessive Deficit Procedure notifications
(Mink and de Haan, 2013). Gibson et al. (2014b) and Provopoulos (2014) stressed
that a sovereign-debt crisis in Greece spilled over to that country’s banking system
and created twin crises. In other euro area countries, including Ireland, Spain, and
Cyprus, the crises originated in the banking systems and spilled over to the sovereign
debt. Moro (2014) emphasized that the European Great Crisis began with Greece,
but suddenly it spread over some other countries of the eurozone like Portugal,
Ireland, Italy, and Spain (sometimes referred to as the PIIGS countries). As a
consequence, Europe since 2010 has faced a severe economic and financial crisis.
Katsimi and Moutos (2010) pointed out that the Greek crisis has been in fact mainly
a government-induced crisis, but the contagion from this crisis has spread across
Europe.

Merler and Pisani-Ferry (2012) investigated the so-called “sudden stops” in the
euro area. The authors indicated that five countries (i.e. Greece, Portugal, Ireland,
Spain and Italy) experienced significant private capital inflows from 2002 to 2007–
2009, followed by unambiguous and massive outflows. They showed that these
eurozone “sudden stops” episodes were clustered in three periods: (1) the GFC
period; (2) the period following the agreement of the first Greek programme in
spring 2010, and (3) the summer of 2011. Likewise, Ardagna and Caselli (2014)
stressed that the euro area crisis started in Greece and it engulfed various countries.
Therefore, the authors focused their research on the political and economic aspects
of two Greek bailout agreements: first in May 2010, and second in July 2011. Mink
and de Haan (2013) examined contagion effects during the European crisis and
they analyzed the impact of the news about the first Greek bailout on bank stock
prices in 2010 using data for 48 European banks. The authors found that these news
led to abnormal returns, even for banks without any exposure to Greece or other
highly indebted euro countries. Constâncio (2014) pointed out that there are various
narratives and interpretations about the way the crisis had unfolded in the euro area.
Like some other researchers, he focused on five countries (i.e. Greece, Portugal,
Ireland, Spain, and Italy), which were substantially affected by the European crisis.
The author discussed a deep rationale for Banking Union in the euro area, and he
concluded that the Banking Union is a central pillar of the strategy to make the EMU
more effective and robust.

The researchers are rather unanimous that the ongoing European crisis is often
described as a sovereign debt crisis, but it is actually a sequence of interactions
between sovereign problems and banking problems. Among others, Shambaugh
(2012) indicated that the euro area has faced three interlocking crises recently.
The crises have been interlinked in several ways. Firstly, there has been a banking
crisis, i.e., banks have been undercapitalized and have faced liquidity problems.
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Secondly, there has been a sovereign debt crisis, i.e., a number of countries have
faced rising bond yields and challenges funding themselves. Thirdly, there has been
a macroeconomic crisis, i.e., economic growth has been slow in the eurozone overall
and unequally distributed across countries. Similarly, Lane (2012) stressed that
the sovereign debt crisis has been deeply intertwined with the banking crisis and
macroeconomic imbalances in the euro area. However, Taylor (2012) indicated that,
historically, global imbalances are not as important as a factor in financial crises as
is often perceived. He advocated that the credit boom explanation stands out as the
most plausible predictor of financial crises since the late nineteenth century.

Bordo and James (2014) analyzed the eurozone financial crisis in the context of
previous international financial crises. Among other conclusions, they pointed out
that the later Cyprus crisis and its resolution exposed new dimensions to the clashes
over the European debt and bank crises. The authors indicated that the discussion of
a levy on bank deposits, and whether small customers should be exempted, puts a
class conflict at the center stage. Zenios (2013) stressed that the Cyprus crisis, which
started in 2011, is one of the most complex in the euro area, although in absolute
terms it is a rather minor crisis. The author summarized the situation in Cyprus and
he indicated following three aspects of the ongoing crisis: (1) debt of non-financial
corporations and households is a drag on growth and it is significantly higher than in
other eurozone countries; (2) government debt is a drag on growth and it is higher
than in Ireland, similar to Spain, but not as high as in Greece; (3) banking sector
problems are similar to those in Ireland and they dominate the government debt
problems (Zenios, 2013, p. 29).

It is pertinent to note that five euro area countries (i.e., Spain, Ireland, Portugal,
Greece, and Cyprus), which have been especially afflicted by the consequences of
the current European crises, have received financial support from the international
institutions (i.e., the EC, ECB, EFSF, EFSM, ESM, IMF). These countries have
benefited from the economic adjustments programmes. The European Financial
Stabilization Mechanism (EFSM) and the European Financial Stability Facility
(EFSF) were parts of a wider safety net. The EFSM was activated for providing
financial assistance to Ireland and Portugal. The EFSF was created as a temporary
crisis resolution mechanism by the euro area Member States in June 2010. It
has provided financial assistance to Ireland, Portugal, and Greece. In July 2013,
the EFSM and EFSF were replaced by the European Stability Mechanism (ESM)
which is now the sole and permanent mechanism for responding to new requests
for financial assistance by the euro area Member States. However, De Grauwe
(2012) analyzed the implications of the EMU fragility for the governance of the
eurozone and he concluded that the ESM does not sufficiently recognize this
fragility. Moreover, some of the features of the new financial assistance are likely to
increase this fragility.

Table 13.1 summarizes information concerning the European economic adjust-
ment programmes (the relevant stock markets in order of decreasing value of
market capitalization at the end of 2014; see Table 13.2 for details). At the time
of this writing (April 2016), Greece and Cyprus still remain in the official bailout
programmes.
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Table 13.1 The economic
adjustment programmes

Country Programme

Spain (1) 07.2012–01.2014

Ireland (1) 12.2010–12.2013

Portugal (1) 06.2011–06.2014

Greece (1) 05.2010–06.2013

(2) 03.2012–06.2015

(3) 08.2015–08.2018

Cyprus (1) 05.2013–03.2016

Source: http://ec.europa.eu

There is widespread consent that a successful European Great Crisis resolution
will need to include at least the following four components: (1) a fiscal union; (2)
a banking union; (3) an overhaul of EU/eurozone institutions that would enable
fiscal and banking unions to be sustainable, and (4) short-term arrangements that
chart a path towards the completion of the previous three points (Moro, 2014).
O’Rourke and Taylor (2013) pointed out that the institutional architecture of the
eurozone needs to be deepened if a recurrence of the ongoing crisis is to be avoided,
and a banking union seems essential. Lane (2012) emphasized that the most benign
perspective on the European crisis is that it provides an opportunity to implement
reforms that are necessary for a stable monetary union.

Eichengreen (2010) provided deep analysis about whether the euro and the EMU
will survive, and how to avert a breakup of the euro area. In 2010, he concluded
that “it is unlikely that one or more members of the euro area will leave in
the next 10 years and that total disintegration of the euro area is more unlikely
still” (Eichengreen, 2010, pp. 11–12). Nevertheless, at the time of this writing the
eurozone situation is quite different and considerably more complicated.

13.3 Statistical Procedure for a Formal Identification
of Down Markets

A direct, formal identification of crisis periods is possible based on statistical
procedures for dividing market states into up and down markets, e.g., Lee et al.
(2011), Lunde and Timmermann (2000). Pagan and Sossounov (2003) developed
an algorithm that seems to be successful in locating bull and bear market periods in
time. We employ a three-stage procedure of dividing market states into up and down
markets Olbrys and Majewska (2014a,b, 2015a) and our methodology builds on
Pagan and Sossounov (2003). In the first step, we conduct a preliminary identifica-
tion of turning points, i.e., peaks and troughs, based on the conditions (13.1)–(13.2),
respectively:

ln Pt�8; : : : ; ln Pt�1 < ln Pt > ln PtC1; : : : ; ln PtC8 (13.1)

http://ec.europa.eu
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Table 13.2 Summarized statistics for the monthly logarithmic returns for stock market indexes
used in the study

Market
Eurozone Cap. EUR Doornik-

member billion Standard Excess Hansen
Country since Index Dec 2014 Mean deviation Skewness kurtosis test

United
States

– S&P 500 15;992:01 0:004 0:041 �1.000
[0.000]

2.848
[0.000]

20.163
[0.000]

France 1999 CAC 40 1723:78 0:002 0:048 �0.632
[0.002]

0.507
[0.216]

9.768
[0.008]

Germany 1999 DAX 1436:77 0:007 0:053 �0.895
[0.000]

2.398
[0.000]

17.405
[0.000]

Spain 1999 IBEX 35 820:54 0:001 0:056 �0.466
[0.024]

1.109
[0.007]

8.194
[0.017]

Netherlands 1999 AEX 650:02 0:002 0:053 �1.286
[0.000]

3.491
[0.000]

28.877
[0.000]

Italy 1999 FTSE MIB 446:64 �0:002 0:059 �0.406
[0.049]

0.759
[0.065]

5.628
[0.060]

Belgium 1999 BEL 20 312:81 0:003 0:049 �1.587
[0.000]

4.763
[0.000]

43.659
[0.000]

Finland 1999 OMXH 168:00 0:002 0:057 �0.562
[0.007]

1.481
[0.000]

11.067
[0.004]

Ireland 1999 ISEQ 118:56 0:002 0:059 �1.034
[0.000]

2.642
[0.000]

20.260
[0.000]

Austria 1999 ATX 79:99 0:002 0:068 �1.389
[0.000]

4.431
[0.000]

31.231
[0.000]

Luxembourg 1999 LuxX 52:20 0:002 0:060 �1.830
[0.000]

6.856
[0.000]

49.477
[0.000]

Portugal 1999 PSI 20 47:74 �0:002 0:056 �0.867
[0.000]

1.791
[0.000]

15.367
[0.000]

Greece 2001 ATHEX 45:58 �0:009 0:092 �0.617
[0.003]

0.931
[0.024]

8.751
[0.013]

Slovenia 2007 SBITOP 6:21 �0:001 0:057 �0.384
[0.062]

1.481
[0.000]

12.057
[0.002]

Slovakia 2009 SAX 4:44 0:004 0:054 0.752
[0.000]

6.318
[0.000]

76.796
[0.000]

Lithuania 2015 OMXV 3:38 0:007 0:075 �0.496
[0.016]

7.257
[0.000]

112.369
[0.000]

Cyprus 2008 CSE -
GENERAL

3:33 �0:021 0:132 �0.314
[0.127]

1.487
[0.000]

12.681
[0.002]

Malta 2008 MSE 3:01 0:005 0:043 0.431
[0.036]

0.361
[0.378]

4.543
[0.103]

Estonia 2011 OMXT 1:88 0:007 0:078 �0.012
[0.955]

6.647
[0.000]

113.54
[0.000]

Latvia 2014 OMXR 1:27 0:005 0:064 �0.320
[0.119]

4.070
[0.000]

55.070
[0.000]

Source: National stock exchange websites and the authors’ calculation
Notes: The table is based on all sample observations during the period January 2004 to December
2015. The test statistic for skewness and excess kurtosis is the conventional t-statistic. The Doornik-
Hansen test (2008) has a �2 distribution if the null hypothesis of normality is true. Numbers in
brackets are p-values
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ln Pt�8; : : : ; ln Pt�1 > ln Pt < ln PtC1; : : : ; ln PtC8 (13.2)

where Pt represents the market index of month t, and from successive peaks/troughs
we choose the highest/deepest one, respectively. Pagan and Sossounov (2003)
stressed that in the business cycle literature an algorithm for describing turning
points in time series was developed by Bry and Boschan (1971), but they modified
this algorithm by taking the 8 months window (instead of six) in marking the initial
location of turning points. In the second step, we rule out the phases (peak-trough
or trough-peak) that last for less than 4 months, and cycles (peak-trough-peak or
trough-peak-trough) that last for less than 16 months. Pagan and Sossounov (2003)
pointed out that in business cycle dating the minimal cycle length is 15 months,
hence 16 months were chosen to create a symmetric window of eight periods.
Moreover, they advocated 4 months as the minimal length of a phase. In the last
step we calculate the amplitudes A for each phase (amplitude is the difference in the
natural logs of the index value in subsequent turning points). During the bull/bear
market period there must be a large enough (of at least 20 %) rise/fall in the index
value. This means that the amplitude of a given phase must fulfill the condition
A � 0:18 or A � �0:22 for the bull or bear market period, respectively (Olbrys and
Majewska, 2015a, pp. 552–553).

13.4 Data Description and Empirical Results
on the US and Euro Area Stock Markets

The data consists of monthly logarithmic returns of the 19 euro area major stock
market indexes and the New York market index—S&P500. There are 144 monthly
observations for each series for the period beginning January 2004 and ending
December 2015. The period contains all data necessary to employ the procedure
described in Sect. 13.3.

13.4.1 Preliminary Statistics

Table 13.2 includes basic information about the eurozone members. Moreover, it
reports summarized statistics for monthly logarithmic returns for the S&P500 and
19 major indexes of the euro area stock markets (in order of decreasing value of
market capitalization at the end of 2014), as well as statistics testing for normality.

Several results in Table 13.2 are worth special notice. The sample means are not
statistically different from zero. The measure for skewness shows that the return
series are skewed, except for the SBITOP (Slovenia), CSE GENERAL (Cyprus),
OMXT (Estonia), and OMXR (Latvia) series. The measure for excess kurtosis
shows that almost all series are highly leptokurtic with respect to the normal
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Fig. 13.1 Overall information about the US and euro area down market periods obtained from the
procedure of dividing market states, in the whole sample period January 2004 to December 2015
(the stock market indexes in order analogous to that in Table 13.2)

distribution, except for the CAC 40 (France), FTSE MIB (Italy), and MSE (Malta)
series. The Doornik and Hansen (2008) test rejects normality for almost all return
series at the 5 % level of significance, except for the FTSE MIB (Italy) and MSE
(Malta) series.

13.4.2 Formal Identification of Crisis Periods on the Euro
Area Stock Markets

As was asserted in Sect. 13.3, we employ the three-stage procedure of dividing
market states into bullish and bearish markets to identify crisis periods. Figure 13.1
presents the down market periods for the S&P500 and 19 indexes on the eurozone
stock markets, obtained from the procedure. The empirical results are generated in
the whole sample period from January 2004 to December 2015.

13.4.3 Correctness Analysis

This subsection briefly discusses the correctness of formal identification of down
market periods. Two methods for verifying the bear market conditions were
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employed, both proposed by Fabozzi and Francis (1977): (1) the substantial moves
procedure, and (2) the up and down market procedure.

The first procedure partitioned the sample into three subsets: (1) months when the
market moved up substantially, (2) months when the market moved down substan-
tially, and (3) months when the market moved neither up nor down substantially.
Substantial moves were arbitrarily defined as months when the absolute value of
market return was larger than half of one standard deviation of the market returns
measured over the total sampled period (Fabozzi and Francis, 1977, pp. 1094–1095).
Therefore, using the first procedure we tested whether during the down market
months the absolute value of expected market return was larger than half of one
standard deviation of the stock market returns measured over the total sampled
period, for all markets investigated. According to the second procedure, we explored
whether the expected index returns were negative during the crisis periods for all
stock markets investigated. Table 13.3 reports detailed information about the US
and euro area down market periods presented in Fig. 13.1. Moreover, it contains the
empirical results of checking the bear market conditions for all periods.

To sum up, the results reported in Table 13.3 revealed that all determined periods
were placed into the down category based on the second procedure for checking
the bear market conditions (the answer “Yes” in the last column). Besides, the first
procedure confirmed the GFC periods in all cases, also for the US stock market
(the fourth column of Table 13.3). The empirical results indicated February 2009
as the end of the GFC for almost all countries investigated, except for Slovenia,
Lithuania, Malta, Estonia, and Latvia, for which March 2009 was obtained as the
end of the GFC. Moreover, Slovakia was the exception for which quite different
crisis periods were specified. Otherwise, the results concerning the euro area crises
are much more diverse. We obtained 22 down market periods in the eurozone during
the period beginning from late 2009, but only 8 of them have been confirmed
based on the substantial moves procedure. Nevertheless, our empirical results of
a formal detection of down market periods on the euro area stock markets are rather
consistent with the existing literature.

13.5 Conclusion

The purpose of this paper was a formal identification of crises on the nineteen
eurozone stock markets and, for comparison, on the US market, during the period
2004–2015. The Pagan and Sossounov (2003) methodology of dividing market
states into up and down markets was employed, as it seems to be useful in locating
bear market periods in time, e.g., Olbrys and Majewska (2014a,b, 2015a). The
empirical results confirmed February 2009 as the end of the GFC for almost all
countries investigated, except for Slovenia, Lithuania, Malta, Estonia, and Latvia,
for which March 2009 was obtained as the end of the GFC. Furthermore, the
findings concerning the European crises during the period beginning from late 2009
are in accord with the existing literature.
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Table 13.3 Detailed information about the US and euro area down market periods

Absolute value of expected

index return larger than half Negative

of one standard deviation of expected

Country Index Down market period the index returns index return

United States S&P 500 (1) 10.2007–02.2009 Yes Yes
(2) 04.2011–09.2011 Yes Yes

France CAC 40 (1) 05.2007–02.2009 Yes Yes
(2) 02.2011–09.2011 Yes Yes

Germany DAX (1) 12.2007–02.2009 Yes Yes
(2) 04.2011–09.2011 Yes Yes

Spain IBEX 35 (1) 10.2007–02.2009 Yes Yes
(2) 12.2009–05.2012 No Yes

The Netherlands AEX (1) 06.2007–02.2009 Yes Yes
(2) 02.2011–09.2011 Yes Yes

Italy FTSE MIB (1) 04.2007–02.2009 Yes Yes
(2) 09.2009–05.2012 No Yes

Belgium BEL 20 (1) 05.2007–02.2009 Yes Yes
(2) 04.2011–11.2011 Yes Yes

Finland OMXH (1) 10.2007–02.2009 Yes Yes
(2) 01.2011–05.2012 No Yes

Ireland ISEQ (1) 05.2007–02.2009 Yes Yes
(2) 04.2010–09.2011 No Yes

Austria ATX (1) 05.2007–02.2009 Yes Yes
(2) 12.2010–11.2011 No Yes

Luxembourg LuxX (1) 06.2007–02.2009 Yes Yes
(2) 03.2010–05.2012 No Yes

(3) 05.2015–09.2015 Yes Yes
Portugal PSI 20 (1) 10.2007–02.2009 Yes Yes

(2) 09.2009–05.2012 No Yes

(3) 03.2014–12.2014 Yes Yes
Greece ATHEX (1) 10.2007–02.2009 Yes Yes

(2) 10.2009–05.2012 Yes Yes
(3) 03.2014–08.2015 No Yes

Slovenia SBITOP (1) 08.2007–03.2009 Yes Yes
(2) 10.2009–08.2012 No Yes

(3) 09.2014–09.2015 No Yes

Slovakia SAX (1) 07.2005–06.2006 No Yes

(2) 03.2008–02.2013 No Yes

Lithuania OMXV (1) 09.2005–06.2006 No Yes

(2) 09.2007–03.2009 Yes Yes
(3) 11.2010–12.2011 No Yes

(continued)
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Table 13.3 (continued)

Absolute value of expected

index return larger than half Negative

of one standard deviation of expected

Country Index Down market period the index returns index return

Cyprus CSE GENERAL (1) 10.2007–02.2009 Yes Yes
(2) 10.2009–08.2012 Yes Yes
(3) 02.2014–12.2015 No Yes

Malta MSE (1) 03.2006–03.2009 Yes Yes
(2) 01.2011–03.2012 No Yes

Estonia OMXT (1) 01.2007–03.2009 Yes Yes
(2) 02.2011–12.2011 No Yes

Latvia OMXR (1) 09.2007–03.2009 Yes Yes

Source: Authors’ calculation
Notes: See Table 13.2 and Fig. 13.1 for explanation. The end of the GFC is marked in bold.
The same conclusion (the answer “Yes”) from both procedures for checking the bear market
conditions is marked in bold

The precise identification of crises allows to provide a sensitivity analysis
of various relationships and linkages among international equity markets using
econometric and statistical tools with respect to different periods, especially in
the context of stock market integration and globalization. Nowadays, there is a
growing body of empirical literature concerning integration effects on the EMU
stock markets, e.g., Büttner and Hayo (2011), Hardouvelis et al. (2006), and the
references therein. Therefore, an important problem is verifying to what extent the
results obtained during research depend on the choice of the period investigated,
especially taking the pre-, post-, and crisis periods into consideration, e.g., Olbrys
and Majewska (2015b). Moreover, the precise detection of crises is certainly
important in practice, as researchers found that profits to investment strategies
depend critically on the state of the market. Unfortunately, due to the global nature
of crisis causes and consequences in the eurozone, diversification usually provides
little help to investors, as markets simultaneously drop.
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