Just one business cycle in Europe!
Maria Dolores Gadea?, Ana Goémez-Loscos?® and Eduardo Bandrés*

Recent global events have renewed interest in assessing the pattern of European
business cycles. Results show increased comovements during periods of
European convergence as well as during the Great Recession. The analysis
identifies the existence of just one cluster among the business cycles of
European countries.

Large contractionary shocks, such as the Great Recession and the European sovereign debt
crisis, have renewed interest in analysing business cycle patterns. In Europe, this interest is more
pronounced, as such analyses may help shed some light as to whether or not the construction
of the European project, in particular, the creation of the euro (and the subsequent institutional
framework designed to support it) have helped increase synchronisation across European
Monetary Union (EMU) countries. In this paper, we first examine business cycle comovements
among EU countries, and then we obtain a dating of the different business cycles that allows
us to identify clusters among them. We observe that spatial correlation increased during
the convergence process towards the introduction of the euro and has taken a big leap with the
Great Recession. In fact, comovements among countries have mainly increased during
the last decade. Finally, we find evidence of just one cluster amongst the European countries.

The severity of the Great Recession, along
with the subsequent slow pace of recovery, has
renewed interest in business cycle analysis. In
the EMU, the adoption of a single currency raised
many concerns about the ability of common
policies to deal with country specific shocks, and
more recently, the Great Recession seems to
have produced significant changes in the overall
patterns of business cycle synchronisation. The
aim of our paper is to analyse the business cycles
of European countries and the comovements
among them, obtaining a dating of the business

cycle that allows us to identify possible groups
(clusters) among the countries.

Much effort has already been devoted in the
existing literature to country analysis in the study
of European business cycles since the creation of
the euro. Numerous studies have analysed the
business cycles and the synchronisation among
the countries that make up the European Monetary
Union (EMU). However, as far as we know, the
impact of the recent crisis and the subsequent
slow recovery has not yet been assessed.

" We are grateful to Silvia Kaufmann for sharing her codes. The views expressed in this paper are the responsibility of the authors
and do not represent those of the Banco de Espafia or the Eurosystem.
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By examining business cycles’ comovements,
we observe that the spatial correlation has been
increasing since the beginning of the EMU period
(1999), and received a new impulse with the Great
Recession. We identify some similarities in the
business cycles of European countries studied,
such as the huge impact of the Great Recession
in 2008-2009, a deceleration at the beginning of
the nineties and the slowdown in 2001, although
each business cycle presents an idiosyncratic
behaviour. Using Finite Mixture Markov Models,
we also find evidence of just one cluster, i.e., a
common cycle, at this geographical level.

The remainder of the paper is organized as follows.
In the next section, we conduct a comprehensive
literature review on European business cycles.
We then provide a section explaining the
methodology used in this paper, the Finite Mixture
Markov Models, as well as describe the data.
Next, we detail the main results on our paper. The
final section presents the conclusion.

Literature review

There are numerous studies which describe
the characteristics of business cycles within the
euro area (EA) or the European Union (EU)
countries. Camacho et al. (2008), Giannone et al.
(2010) and De Haan et al. (2008) provide a
comprehensive survey of this literature. However,

Some authors have investigated the role played
by important milestones in Europe such as the
Maastricht Treaty or the introduction of
the single currency. However, the importance
of institutional changes is not clear.

there is a lack of consensus in the available results.
Differences in results could be due to differences
in geographical coverage, in the temporal

dimension, in the methodologies used or even in
the economic variables chosen. Hence, it is quite
difficult to synthesise results in a meaningful way.
Nevertheless, in the following paragraphs, we
summarize some of the main findings.

A question commonly addressed in the literature
was whether the introduction of the euro would
contribute to the synchronisation of business
cycles or, whether, on the contrary, it would
reinforce the divergence of business cycles.
Many studies have focused on countries’
heterogeneity and look at synchronisation to
identify the degree of comovement. Some
authors have investigated the role played
by important milestones in Europe such as
the Maastricht Treaty or the introduction of the
single currency. However, the importance of
institutional changes is not clear. A popular
approach has been to identify whether business
cycles in European countries have a global and/or
a European component, allowing one or more
separate European business cycles to exist.

The results in the literature about the existence
of a single European business cycle over a long
sample are not conclusive. For instance, some
studies identify the emergence of a European cycle
in the nineties, some date it back to the seventies,
while others do not support its existence at all.
Among the papers that find a single European
cycle, Artis and Zhang (1997), in an article prior
to the adoption of the euro (their sample spans
from 1961 to 1993), show that there is a core
group made up of France, Belgium, Austria and
the Netherlands, and two peripheral groups
comprising northern and southern countries of the
EU, respectively.® They also find evidence of
increased synchronicity after 1979 for countries
belonging to the Exchange Rate Mechanism
(ERM). Lumsdaine and Prasad (2003) examine
industrial production indexes for seventeen OECD
economies over the period 1963-1994 and identify
a clear European business cycle from 1973 to

5 Their sample includes the US, Canada, the UK, Finland, Norway, Sweden, Germany, France, Italy, Netherlands, Belgium, Spain,

Portugal and Ireland.



1994.5 Artis, Krozlig and Toro (2004) conclude that
there is clear evidence of comovement in output
growth among nine EA countries, suggesting the
existence of a common business cycle. Canova et al.
(2007) study the G7 cycle using a multi-country
Bayesian panel VAR model with time variation,
unit-specific dynamics and cross-country
interdependences for the period 1979-2002 and
show no European cycle prior to the mid-80s,
while a single EU cycle emerges in the 1990s that is
common to EA and non-EA countries. Giannone
et al. (2010) document the pattern of business
cycle correlations by analyzing business cycles
for EA12 from 1970-2006 and they identify two
groups: core countries (Austria, Belgium, France,
Germany, Italy and the Netherlands) and non core
countries (Finland, Greece, Ireland, Luxembourg,
Portugal and Spain).” Kaufmann (2003) finds
that, for the period 1978-2001, there is a common
growth cycle for EA countries and, when the
analysis includes Australia, Canada and the US,
she observes that, under a long-term perspective,
these three countries form one group, while most
European countries fall into the other group.
Finland and Ireland follow more closely the first
rather than the Euorpean cycle, while the UK
and Japan clearly fall into the group of European
countries. Nevertheless, this classification varies
in shorter term horizons.?

With respect to the papers that do not identify
a European business cycle, Artis (2003) uses
data from 1970 to 2001 and concludes there
is no European cycle with a sample of twenty
three countries (fifteen of the total are European
countries). With a wider focus, Helbling and
Bayoumi (2003) find little synchronisation across
the G7 countries from 1973 to 2001, although
there were strong cross-country correlations
during recessions. They notice that Germany was
more synchronised with Anglo-Saxon countries
than with France. In the same line, Camacho et al.
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(2006) study more than thirty countries [including
most European countries and four industrialized
economies (Canada, US, Norway and Japan)] for
the period 1962-2003 and they reveal that there
is no evidence of a European attractor that brings
European cycles together. Del Negro and Otrok
(2008) examine the evolution of the business
cycle for nineteen countries with data from 1970
to 2005 and find no change in average cross-
country correlation of EA business cycles for a
large set of European countries.

Some papers have also tried to characterize the
EA business cycle with a focus on the dating of
recessions and expansions of levels of economic
activity or on the growth cycle. Kaufmann (2003)
gets a dating of the grouped EA countries based on
Finite Mixture Markov Switching modes. Altissimo
et al. (2001) also provide a business cycle
chronology based on the cyclical components.
Artis, Krolzig and Toro (2004) propose a dating of
the business cycle, both for an index of industrial
protection and GDP, and both chronologies
appear to be consistent. Artis et al. (2005) date EA
turning points with data from 1970 to 2003 and find
that the timing of EA cyclical phases is similar to
that of the US, as reflected in the National Bureau
of Economic Research (NBER) chronology.
However, Giannone and Reichlin (2005) show
that EA turning points lag behind US ones.

Finally, some papers assess the propagation
of shocks across countries on the basis of
structural or semi-structural models. Bayoumi and
Eichengreen (1992) identify demand and supply
shocks, through VAR models, on output growth
and inflation for the twelve EA countries from 1960
to 1988. On the basis of these results, they identify
a core group (Germany, France, Belgium, the
Netherlands and Denmark) whose supply shocks
are both smaller and more correlated across
neighboring countries and a periphery group (the

5 However, they show that all countries have a strong positive correlation with the common component in international fluctuations,

confirming the existence of a world business cycle after 1973.

" They also identify that, in neither of the two groups, were business cycle characteristics altered by the inception of the single

currency in 1999.

8 She also shows an increase in synchronisation over time in the European countries.
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UK, Italy, Spain, Portugal, Ireland and Greece) with
large and weakly correlated shocks. Giannone and
Reichlin (2006) study the response of the output
growth of EA countries to an EA-wide shock for
the 1970-2005 period and find that a large part of
business cycles is due to common shocks while
idiosyncratic fluctuations are limited, but persistent.

To sum up, this review shows that the literature
on the main facts of European business cycles
is far from having reached a consensus. Results
depend on samples, variables of analysis or
methodologies.

Methodology and data

The methodological strategy used in this paper,
called Finite Mixture Markov Models (Frihwirth-
Schnatter, 2006), has an advantage over the
previous literature in that it not only allows us to
obtain a dating of the turning points of the business
cycle of the countries, but also to investigate
a broad set of issues. For instance, to find out
whether there is a common growth cycle for the
European countries or if, on the contrary, there
are several different growth cycles and to identify
which countries belong to each group. We can also
determine whether the degree of synchronisation
within each group has changed over time.®

The Finite Markov Mixture Models combine
clustering techniques, finite mixtures and
Bayesian estimation techniques. The idea
underlying this approach is that we can model a
random variable as a mixture of autoregressive
processes. Each of these processes represents
the characteristics and distribution of the business
cycle that underlies the GDP growth. Furthermore,
these processes include an unobservable latent
indicator that follows a two-state Markov chain
that allows capturing the switch between the two
cyclical phases (expansion and recession).

We apply clustering based on finite mixtures
of dynamic regression models. The idea is to
pool time series to obtain posterior inferences
but without overall pooling within clusters being
necessary. Hence, this methodology benefits
from the robustness of time series techniques in
the panel when estimating the coefficient of an
individual time series. This means that, within a
panel of time series, only those that display similar
dynamic properties are pooled to estimate the
parameters of the data generating process. That
is, the appropriate grouping is estimated along
with the model parameters, rather than forming
groups before estimation. This is achieved within
the Bayesian framework by applying Markov Chain
Monte Carlo (MCMC) and data augmentation
methods to estimate the posterior probabilities.°

To analyse the synchronisation of regional business
cycles we employ annual real GDP data. It has
to be acknowledged that annual data could be even
more reliable to establish robust facts on real
economic activity in spite of the loss of information
on short-term dynamics.

In this study we consider 16 European countries,
namely, the 12 Euro area (EA12) member states
[Austria (AT), Belgium (BE), Finland (Fl), France (FR),
Germany (DE), Ireland (IE), ltaly (IT), Luxembourg
(LU), the Netherlands (NL), Portugal (PT), Spain
(ES) and Greece (EL)], three EU member states
[Denmark (DK), Sweden (SE) and the UK (UK)]
and Norway (NO), which is not a member state
of the EU. Regarding Germany, prior to 1991, the
data do not include the eastern Landers and Berlin.
However, from 1991 onwards, they are included and
incorporated into the national total.

The series cover a period of 34 years, from 1980
to 2014. As far as we know, this is one of the few
papers that incorporates the period of the Great
Recession. Thus, we analyse the possible
effect of the Great Recession on the business
cycle of the European countries. The source

9 See Bandrés, Gadea and Gémez-Loscos (2016) for a detailed discussion of this methodology as well as on the advantages and
drawbacks of the different approaches for dating the business cycle.

'® We have followed the approach of Frihwirth-Schnatter and Kaufmann (2008).



of the data is the Cambridge Econometrics database,
supplemented with data from AMECO, a dataset
provided by the European Commission’s Directorate
General of Economic and Financial Affairs (DG EcFin).

An analysis of European business
cycles

We analyse the national cycles to see whether
some general patterns can be identified. We first
examine the evolution of country GDP growth
rates. Data of the growth rates, calculated as the
first logarithmic difference, are displayed in Exhibit 1.
We observe some similarities in the business
cycles of the European countries, such as the huge
impact of the Great Recession, a deceleration at the
beginning of the nineties or the slowdown in 2001.
However, all countries exhibit some idiosyncratic

1
Some similarities exist in the business cycles
of the European countries, such as the huge
impact of the Great Recession, a deceleration at
the beginning of the nineties or the slowdown
in 2001. However, all countries exhibit some
idiosyncratic behaviour, with differences in
the duration and depth of recession phases
and also in the duration and speed of growth
of recoveries.

behaviour, with differences in the duration and
depth of recession phases and also in the duration
and speed of growth of recoveries.

The boxplot of these growth rates is displayed in
Exhibit 2, which divide the dataset into quartiles and
offer information about the minimum and maximum
value of each series, as well as their outliers. We
find that Ireland (IE) and Luxembourg (LU) are the
countries that have registered the highest growth
rates during the whole period considered, followed
by Finland (FI) and Spain (ES). On the contrary,
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the countries with the lowest growth rates were
Italy (IT) and Denmark (DK). Regarding volatility,
Greece (EL), Luxembourg (LU) and lIreland (IE)
show the highest variances, although the former
presents a lower growth rate. Meanwhile, the UK
and France (FR) stand out because of their low
variability. The UK is the country that presents
the highest number of outliers whereas, in most of
the remaining countries only one outlier is detected.

The analysis of comovements completes this
preliminary description section. The top of Exhibit 3
displays GDP growth rates for each country (blue
lines) together with the median and quantiles 25
and 75 of the sample (grey lines). Although the
inter-country dispersion of business cycles is high,
when we focus on the grey lines, we are able to
distinguish quite a common cyclical pattern. Two
cyclical events are observed. On the one hand,
the deceleration of the beginning of the nineties
and, on the other hand, and more clearly, the
huge decline in the median output growth rates at
the time of the Great Recession.

In order to analyse how the series move together
over the sample and, specifically, if comovements
have intensified during the Great Recession, we
compute Moran’s modified statistic, following Stock
and Watson (2010), which summarizes the possible
time-varying comovements among GDP growth
rates. The outcome is plotted at the bottom of Exhibit 3.
We observe that synchronisation of comovements
is around 0.5, on average, and quite volatile
throughout the period. Comovements increased
after the mid-nineties and sharply decreased
in 1999. This index also confirms that spatial
correlation has been increasing since the beginning
of the European Monetary Union period (1999). This
trend continued during the Great Recession, when
it received a new impulse. However, as the worst of
the recession ended, the synchronisation smoothly
began to decrease. We also observe an increase
in synchronisation near the end of the sample
associated with a slowdown in the output growth
after 2010. Finally, the improvement in the European
economies meant a new decline in comovements at
the very end of the sample.
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Exhibit 1
GDP growth rates. Countries
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Exhibit 1 (continued)
GDP growth rates. Countries
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Exhibit 2
Boxplot of country growth rates
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Notes: The body of the boxplot is represented by a blue box, which goes from the first quartile (25% of the data
below this value) to the third quartile (25% of the data above this value) and the grey line inside the box represents
the median (50% of the data is greater than that value, that is, it is the middle of the dataset). Two horizontal lines,
in dotted lines, named whiskers, extend from the upper side and the lower side of the box. The upper whisker goes
from the first quartile to the smallest non-outlier in the dataset (the minimum value excluding outliers) and the lower
whisker goes from the third quartile to the largest non-outlier of the sample (the maximum value excluding outliers).
Outliers are plotted separately as grey crosses on the exhibit.

Source: Authors’ own elaboration.

Exhibit 3
Evolution and comovements between national growth rates
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Finally, we apply the Finite Mixture Markov Models
methodology, in order to identify the business
cycle dating of European countries and to find
out into how many clusters these cycles can be
classified. To select the best model, we estimate
the likelihood function applying three different
criteria: importance sampling, bridge sampling
and reciprocal sampling. We contemplate various
specifications with one, two, three and four
possible groups of countries and one, two, three,
and four lags to capture the dynamics of the time
series processes.

Results show that the likelihood using the
three criteria is maximum for the model with
only one group of countries and four lags (i.e.,
Table 1). If we observe the scatterplots of
the Markov Chain Monte Carlo draws for one
group and four lags (Exhibit 4), we can prove
that the observations of the different simulated
parameters simulated do not reflect distinct
groups. This means that there is just one single
business cycle across the sixteen European

Scatterplot of simulated parameters, K=1, p=4
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countries under analysis. The details of the
posterior estimation of the model parameters
are available in Table 2. We observe that the two
states specification is significant as the
corresponding coefficients of the growth rates
in the expansionary phase and the recessionary
phase of the cycle are significantly different
from zero. It should be noted that, due to the
standardization, the coefficients and are not
directly interpretable as yearly growth rates.
They represent above-average and below-
average periods with respect to the mean. We
distinguish an above-average cycle, with a
mean growth of 0.64%, and a below-average
cycle with a mean contraction of -2.16%.
Considering these figures and taking into
account probabilities of each business cycle
phase, the average growth would be 2.69% during
expansion and -0.52% during recession.

The chronology of cyclical phases appears in
Exhibit 5. In particular, it allows us to identify
several recessionary periods, namely, the crisis
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Log-marginal likelihood of different Markov switching model specifications with group-specific

autoregressive coeffients

Importance sampling

Model K,p

1,1 -944.20
1,2 -907.82
1,3 -882.33
1,4 -843.79
21 -907.82
2,2 -843.79
2,3 -907.66
2,4 -846.96
3,1 -882.33
3,2 -907.66
3,3 -949.49
3,4 -850.22
41 -843.79
4,2 -846.96
43 -850.22
4.4 -853.66

at the beginning of the nineties, the deceleration
of 2001 and Great Recession, in chronological
order. To be precise, we observe that 1993,
2001, 2008-2009 and 2011-2013 are identified
as recessionary phases in the top exhibit. The
expansionary periods are displayed in the bottom
exhibit. The Euro Area Business Cycle (EABC)
Dating Committee of the Centre for Economic
Policy Research (CEPR)" identifies just two
recessions in this sample: 1992.2-1993.2 and

Bridge Sampling Reciprocal Sampling

-943.42 -944 17
-907.05 -907.79
-882.54 -882.35
-843.01 -843.77
-907.05 -907.79
-843.01 -843.77
-909.59 -909.24
-842.85 -845.27
-882.54 -882.35
-909.59 -909.24
-943.72 -947.12
-843.14 -847.44
-843.01 -843.77
-842.85 -845.27
-843.14 -847.44
-842.05 -849.35

2008.2-2009.2."2 Both chronologies are quite
close. Nevertheless, we identify a deceleration
at the beginning of the nineties which does not
appear in the official dating. In any case, this
episode and the one in 2001 were not so clear,
as shown by the probability of being in recession,
which is slightly below 0.5."* Furthermore, it
should be noted that we do not only deal with
a different sample of countries but also with a
different frequency and temporal dimension.

" http://cepr.org/content/euro-area-business-cycle-dating-committee

2 1t has to be borne in mind that our dating begins in 1985 because our selected model has four lags. Hence, we do not capture
the recession of 1980.2-1983.3 that is identified by the EABC Dating Committee.

'3 This is due to the fact that the enlargement of the sample including the most recent years, which cover the Great Recession and
its subsequent recovery, characterized by the sharp decline in output growth, make difficult the identification of previous phases
of recession. Previous recessionary phases are very smooth when compared with the Great Recession.



Exhibit 5
Business cycle, K=1, p=4
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The regime switches are quite distinct and also
present a different persistence for periods of
recovery and slowdown. The persistence is
interpreted as the probability of remaining in
expansion or recession after an expansionary or
recessionary cyclical phase, respectively. Table 2
documents that the mean persistence of the
states is 0.84 and 0.58, respectively. Hence,
the persistence of remaining in expansions is
higher than that for recessions. On average,
above-average growth periods are expected to
last more than nine years, whereas the expected
duration of below-average growth periods is
around two years.

The distribution for each country according
to its relative mean growth in recession and
expansion is shown in Exhibit 6."* For each
cyclical phase and country, we compute the
average of the demeaned real GDP growth
rates. We observe that there have been

2000 2005 2010

t=1, group 1

2000

2005

2010

important differences in the growth performance
of the different countries, but two extreme cases
deserve comment. First, Ireland (IE) stands out
for having both the most dynamic GDP growth
rates during expansion phases and the hardest
declines during recession periods. Second,
Norway (NO) has less variability in its business
cycle, the growth rates being very low during
recoveries and experiencing small negative
growth rates during recessions. Finally, Exhibit 7
displays for each country, the average growth in
the phases of expansion and recession. Ireland,
Luxembourg and, to a lesser extent, Spain show
the largest growth rates during expansionary
phases (on the contrary, Italy, Greece, France,
and Denmark are those that grew the least).
Furthermore, Norway, Austria, Luxembourg and
Germany are those that exhibit the smoothest
declines in recessionary phases (with Greece,
Italy, Finland and Portugal experiencing the
deepest decreases).

* The average state-dependent mean can be computed for each country based on the estimate of the state indicator (cyclical

phase), which is common for all the countries in the same cluster.
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Table 2
Posterior estimates, K=1, p=4

— — num.
s I, =1 L5,:=0 countries
'ug 516s 57 53?5, 555 5151" ﬂg - ,Ug 51Rs &y ﬁsl,es, 5y, é(f(;
1 0.64 030 0.09 -0.04 -0.15 0.84 -216  1.05 -043 0.08 -0.35 0.58 16

(0.09) (0.04) (0.06) (0.06) (0.06) (0.67 0.98) (0.42) (0.14) (0.13) (0.07) (0.09) (0.27 0.89)

Notes: The model is specified as follows:

Y = :ukG + 51,kai,t—1 tot 5,?kyi,t—p + (]kt - 1)(:”15 + §licyi,t—l ot 5,?,1(%17,;)"' &y (1)

where y; represents the GDP growth rate of country i in time ¢, k is the state and p the order of autogressive
dynamics. Therefore, 1’ and 57, forj=1...p are the group-specific effects and u and 57, the state-specific-effects.

The group indicator is dened as S; = k with k = 1...K. Periods of expansion (also called above-average growth periods)
are denoted by I, = 1 with conditional growth rate u° and periods of recession (also called below-average growth
periods) are denoted by I, = 0 with conditional growth rate u’ — uf. We consider that the autoregressive dynamics
is different for each group, thus &% and &y, — 6+, j =1,...p. Denoting the full set of parameters by 6, we estimate
K, the number of states of the hidden Markov chain, the state-specific and group-specific parameters, the transition
matrix & and the size of each group: ¢ =(¢.n,£). Disturbance terms have unit-specific variances & ~ N(0, 0;). Define
a latent group indicator S; for each time series 1, which takes a value out of the discrete set 1, ..., K, indicating the
group to which the time series belongs and defining the unit-specific parameters p(y,|¢ - Si). We also assume that
P(S: = k) is equal to the relative size ny of group k. In brackets we display standard errors for coefficients and
confidence intervals for persistence.

Source: Authors’ own elaboration.

Exhibit 6
Distribution of countries, K=1, p=4
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Notes: The numbers represent the average of the demeaned real GDP growth rates in each cyclical phase and
country. Note that demeaning growth rates in each country yields linear correlations between high and low growth
rate averages.

Source: Authors’ own elaboration.




Exhibit 7
Distribution of countries, K=1, p=4
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Notes: The numbers represent the average of the real GDP growth rates in each cyclical phase and country.

Source: Authors’ own elaboration.

Concluding remarks

In this paper, we show the results of a robust
methodology that allows us both to date and cluster
the business cycles of European countries, that
is, the Finite Mixture Markov Models. Considering
an autoregressive panel framework, the GDP
growth rate in a country is allowed to switch between
expansionary and recessionary periods according to
a latent indicator that captures the two unobservable
cyclical states of the economy. We also estimate
the most suitable grouping of countries according to
their similarity in business cycle dynamics along with
the model parameters. This means that we do not
set an a priori grouping on the basis of some unit-
specific features, but rather use our statistical model
in order to assign each unit to a group defined in
terms of business cycle features.

We observe some similarities in the business
cycles of the European countries, such as
the huge impact of the Great Recession, a
deceleration at the beginning of the nineties and
the slowdown in 2001, although each business

cycle presents idiosyncratic behaviours in
terms of average growth rate, variability and the
presence of outliers. We also analyse the time-
varying comovements in the GDP series, using
an index proposed by Stock and Watson (2010),
finding that spatial correlation has been increasing
since the beginning of the Monetary Union period
with a new impulse coinciding with the Great
Recession. Applying the Finite Mixture Markov
Models, we find evidence of a unique cluster,
i.e., a common cycle in the European countries in
which the two-state specification is significant and
the persistence of expansions, i.e., the probability
of remaining in that cyclical phase, is higher than
that of recessions. Our methodology identifies
1993, 2001 and 2008-2009 and 2011-2013 as
periods of recession.
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