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Recent literature comparing business cycles between advanced economies (AE)
and emerging markets and developing economies (EMDE) advocates more frequent
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the role of stagnation episodes. I argue that stagnations are a necessary addition
to understand countries’ dynamics. Using a wide set of development indicators, I
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Introduction

“All animals are equal, but some animals are more equal than others.”
George Orwell, Animal Farm, 1945

Introduction
Business Cycles (BC) in Emerging Markets and Developing Economies (EMDE) are much
more volatile than those in Advanced Economies (AE). Understanding the rationale behind this fact is important for policy-makers as volatility has proven to be economically
costly and welfare reducing. The greater volatility of EMDEs’ growth rates is often said
to derive from a quicker alternation of expansions and recessions. EMDE’s cycles are
"shorter" (Rand and Tarp (2002)) and, unlike AE, "are characterized by frequent regime
switches" which result from frequent changes in policies (Aguiar and Gopinath (2007)).
Yet, recent approaches have partially reassessed this fact and advocated for an evolution
in the consideration of EMDE’s BC (Abiad et al (2015)). Calderon and Fuentes (2014)
have identified a smoothing of BC in both EMDE and AE during the great moderation.
They show that EMDE experience costlier recessions than AE but of similar duration
whereas their expansions phases are stronger but slower.
Against this background, the starting question I aim to answer in this article is: Are
there definite differences or similarities in the principal characteristics of BC (probabilities
to enter/exit a recession, amplitude of the change of regime) in EMDE vis-à-vis AE?
To approach this question, I look at quarterly GDP per capita for 77 countries (23
AE and 54 EMDE). Whereas Calderon and Fuentes (2014) develops only on Harding
and Pagan (2002)’s dating algorithm methodology I use both a dating algorithm and
Markov Switching Models, following Hamilton (1989), to derive my results. This proves
advantageous as the latter methodology does not need any a priori specification on the
economic cycle and identifies the most statistically significant regimes.
I find that, in accordance with the academic literature, EMDE face twice as important gains/losses when moving from a regime to another. Additionally EMDE form an
heterogeneous group with Latin American countries being more vulnerable and Asian
countries more resilient. If the latter two results confirm former claims of the literature,
I paradoxically find that the average dynamic of EMDE does not differ from AE: they
face similar probabilities to enter and to exit recessions.
The paper then reflects on this ‘paradox’ and aims at proposing potential explanations. I argue that, contrary to the duality - expansions versus contractions - proper to
the conventional BC approach (Burns and Mitchell (1946)), one needs to consider a third
phase of stagnation to truly uncover the differences between AE and EMDE. The underlying premise to this approach is that, when a country undergoes an economic slowdown,
reactions by the agents might be different in AE or in EMDE. A possible explanation
might be linked to lesser risk sharing, as identified in Kose et al (2009), which would
induce an overreaction of national agents to such a situation. One could also question a
different role of agents’ expectations when faced with an economic slowdown. As shown
2
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in Evans et al (1998), slow growth expectations prove to be self-fulfilling and therefore
might trigger a series of fragilities.
As such the article picks up on this ‘paradox’ by answering following questions: Are
stagnations important for understanding AE’s and EMDE’s BC? Do they allow identifying new differences and similarities between the two groups of countries?
When extending the previous approach to include stagnations, both groups prove to
behave differently. AE are found to be more likely to move directly from an expansion to
a recession, whereas EMDE enter recessions more likely after a phase of stagnation, and
remain longer in the recession. To ensure the validity of these observations I confront
different indicators of dynamics with frequently used indicators of development (relating to the quality of institutions, the accumulation of factors of production, economic
policies and structural features). This confirms previous observations. These facts hint
towards two very different conceptions of recessions in these groups of countries. In AE,
which experience contractions following expansions, an Hayekian approach seems the
most plausible: recessions follow periods of overheating of the economy. On the contrary,
in EMDE, a Keynesian approach steps forward: stagnations linked with lower fundamentals might increase the perception by agents of the riskiness of the situation and thus
lead to a decrease of expected demand.
This article contributes in three different ways to the literature. First and contrarily
to usual considerations, I identify the fact that the difference in the BC volatility between
AE and EMDE stems from a difference in the magnitude of the changes of regime but
not from a difference in the dynamics of the cycle. Second, I show that the usual consideration of BC based on the alternation of expansions and recessions misses episodes of
stagnations as an important component of output paths. Finally, I identify two very different conceptions of recessions, from the perspective of either AE or EMDE. As such, we
can identify major policy implications, by increasing the interest of economic researchers
and policy-makers on the behavior of agents during stagnations/economic slowdowns as
they might underpin most of the entrances of EMDE into recession.
The article is structured as followed. In section 2, I come back on the major insights
of the literature vis-à-vis which this article poses itself. Section 3 follows the conventional
consideration of a BC and derives the principal differences and similarities between AE
and EMDE. Section 4 then moves on to a wider approach of BC and proposes an explanation to understand what really differentiates AE’s and EMDE’s BC

1

Motivation

Many definitions of BC are to be found in the economic literature, as this concept underpins several features on which economists do not always conciliate. Burns and Mitchell
(1946), when shaping the methodology to measure them at the National Bureau of Economic Research (NBER), identified cycles as:
“expansions occurring at about the same time in many economic activities, fol3
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lowed by similarly general recessions, contractions, and revivals which merge
into the expansion phase of the next cycle."
Burns and Mitchell (1946)
As pinpointed by Diebold and Rudebusch (1996), two important features of business
cycles are highlighted here: the co-movement of macroeconomic variables and the alternation of two types of episodes. This article focuses on the latter aspect.
The most employed approach to study this concept relates to Turning Point Cycles1 ,
where one identifies the moments at which the economy moves from an expansion to a
contraction and the opposite. Two strands of the literature have built on this idea.
The first one, following the work developed at the NBER, consists in a non-parametric
methodology. It identifies turning points in the cycle based either on the evolution of a
set of variables - that is NBER’s approach2 - or by defining a set of rules to characterize
GDP growth rates evolution (Harding and Pagan (1999)). The most commonly used
approach in this strand is the application of the Bry-Boschan (BBQ) algorithm to GDP
by Harding and Pagan (2002). Yet, as Hamilton (2003) highlights, a major limitation of
this approach, even if it is still considered as a reference, is the fact that, beyond a common agreement on their economic relevance, the rules that are chosen lack a theoretical
support.
Following the work of Neftçi (1982), James Hamilton developed a methodology where
a parametric statistical model is fitted to the data and then used to identify turning
points. Hamilton (1989), (1990) build a regime-switching model in which an unobserved
state, used to describe the phases of a BC, follows a first-order Markov process. This
has the advantage that the different regimes are derived from the data without any
particular constraints. Extended afterwards to more complex specifications, Hamilton’s
approach has concentrated the focus of numerous researchers. This accrued interest
echoes the importance of non-linearities in economic time series, and the related studies on regime changes (for a survey see Hamilton (2016)). When comparing MSM with
non-parametric dating algorithms on monthly US variables, Chauvet and Piger (2008)
find that, if MSM outperform BBQ in real time predictions, both methodologies perform similarly in identifying historical turning points. Harding and Pagan (2002), (2003)
warn, nevertheless, that MSM are a less transparent methodology and might be sensitive
to choices of parametrization and to the time interval studied. Yet, many studies have
used MSM to study the BC of AE and, to a lesser extent, of EMDE (see for example
Hamilton (1989), (1990) on the United States, Chen (2007) on Japan, Moolman (2004)
on South Africa and Huang (1999) on Taiwan).
Studies and comparisons of EMDE’s and AE’s BC have concentrated a lot of attention
and debates, EMDE’s greater volatility being a source of concern and puzzles. Their
major macroeconomic variables - such as output, current account, consumption - exhibit
1
For other approaches, Harding and Pagan (2006) provide a comprehensive framework to classify the
different approaches of the Business Cycle.
2
http://www.nber.org/cycles/recessions.html
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an important variability (Agénor et al (2000)) and understanding the reasons behind this
strong volatility has been the interest of both academic and institutional worlds so as to
propose potential solutions to EMDE.
The first strand of the literature has focused on identifying country-specific features
that could amplify the cycle and led to a wide set of external shocks and financial crises
(Cerra and Saxena (2008), Abiad et al (2015)). These features cover a wide array of
characteristics, such as the lack of diversification and the dependance on few volatile
sectors (Imbs and Wacziarg (2003), Imbs (2007), Koren and Tenreyro (2007, 2013)),
weak institutions and poor economic policies (see for example Lane (2003), Jerzmanowski
(2006), Kerekes (2012)) etc..
The second approach has considered external and exogenous factors as responsible
for a less secure environment and greater volatility. Aguiar and Gopinath (2007) identify, shocks to the trend growth as the main driver of GDP volatility. Some have argued
nevertheless that foreign interest shocks and financial frictions could yield the same results through a model with stochastic risk spreads (Neumeyer and Perri (2005), Uribe
and Yue (2006)). Building on these approaches, Chang and Fernandez (2013) propose a
model that encompasses both approaches. Among other reasons, Jones and Olken (2008)
establish a role for trade during expansions and Fombi, Ikeda and Loayza (2013) identify
a greater impact of natural disasters on EMDE with comparison with AE.
Regional and World comparisons of BC have also been a useful source to identify
potential elements behind EMDE’s greater volatility. This approach echoes the role
of globalization and the (de)synchronization process between BC. Bordo and Helbling
(2003) assess the role of an increasing integration of markets and the change in the nature
of shocks - from idiosyncratic to global - to justify the creation of a world business cycle
(see also Kose et al (2008) for an historical perspective). If these studies focus only on
G7 countries, Kose et al (2003) use a sample of 60 countries to assess the fact that global
factors play a major role in explaining the evolution of national aggregates while regional
factors tend to have a minor one. They show that the effect of the world factor is more
important for developed economies and that less developed economies are less likely to
follow the world cycle. More recently, Kose et al (2012) extended this approach to 106
countries and found that if the cyclical interdependence rose within groups it decreased
between them. This strand of the literature proposes as such a different vision of the
potential role for economic spillovers between countries as a driver of EMDEs’ BC.
MSM as well have been used to drive comparisons between BC, even though most
of the studies have focused on AE (see notably Banerji and Guha (1998) and Artis
et al (2004) on Europe or Anas et al (2007) on a comparison of the US with the EU).
Jerzmanowski (2006) uses a MSM with transition probabilities determined by the quality
of institutions to study particular characteristics of BC and identifies differences behind
the particularities of EME and AE. Aiolfi, Catao and Timmermann (2011) find correlated
BC in four Latin American countries and assess a more volatile and unstable cycle for
these countries when compared to advanced ones. Based on a BBQ algorithm, Calderon
and Fuentes (2014) study 71 countries at a quarterly frequency. They show that recessions
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are deeper in EMDE but of similar duration than in AE while expansions are swifter.
Altug and Bildirici (2012) compare for 27 developed and emerging countries the results
of MSM and conclude that developing countries constitute a rather heterogenous group
that differs considerably from developed countries.
This article extends the latter approaches by applying both a dating algorithm and
MSM to a wide dataset of 77 countries at a quarterly frequency and identifies, as such,
regularities on EMDE’s and AE’s BC. Based on these premises it then contributes to the
economic literature by offering new keys to understand the differences between AE and
EMDE, and providing the latter of potential tracks for policy recommendations.

2
2.1

Identifying a ‘Paradox’
Data

I use a comprehensive quarterly dataset for GDP per Capita in 77 countries (23 AE and
54 EME3 ) between 1970Q1 and 2015Q4. I use quarterly GDP at constant price in unit of
national currency when available. Otherwise, I use a volume index for GDP. Most series
come from the OECD or the IMF to ensure better data quality and comparability4 . When
not available I use National Sources. The list of countries, as well as the data sources
and the sample period can be found in Annex 1. I extract population’s observations from
the World Bank5 , which I then linearize to obtain quarterly values. I use X-12 ARIMA
to seasonally adjust series and compute quarter-over-quarter growth rates.

2.2

Non-parametric approach

Dating Algorithm and Business Cycle’s characteristics
Following the conventional definition, a country enters a recession when it faces two
consecutive quarters of negative growth. As such, the following rule is used to identify
recessions and expansions:
Country i is in a recession at quarter t if its growth rate, yt , is such that:
(a) (yt < 0 and yt+1 < 0) or (yt−1 < 0 and yt < 0) or
(b) (yt−1 < 0 and yt > 0 and yt+1 < 0) or (yt−2 < 0 and yt−1 > 0 and yt < 0) or
(yt < 0 and yt+1 > 0 and yt+2 < 0)
Case (a) echoes the previsouly mentioned usual definition of a recession. Case (b) has
been introduced to mimic Harding and Pagan (2002)6 and to take into account possible
3
I use the IMF classification of AE and EMDE countries. If a country changed status during the time
interval, I associate it with the status that predominates in terms of number of observations. Annex 1
gives the list of countries included in each group.
4
The issue, when dealing with EMDE, of poor quality of the data is to a large extent inevitable but
deserves reconnaissance.
5
The World Bank doesn’t offer any serie for Taiwan, for which I use a national source.
6
Results are robust to the exclusion of case (b).
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trembling effects (a false recovery signal for example).
The first characteristics derived from the data are the probabilities for each country
to enter and to exit a recession. Other studies have considered the duration of each type
of event as a tool to study BC, but both relate to the same type of characteristics7 . The
output per capita losses per recession are derived from each time serie using the quarters
identified by the previous dating algorithm and computing peak-to-through losses.
I then derive the average output loss for each country, as a simple average over all
recessions-associated output losses,
Results
Table 1 presents the probabilities derived using quarter-over-quarter GDP per capita
growth rates.

Group

Proba. of Entering
a Recession

AE
EMDE
EMDE(no Afr.)8
Lat. Amer.
Asia
CEER9
Africa

7,0%
6,3%
5,9%
7,1%
4,2%
5,6%
7,9%

(2,5)
(3,9)
(3,6)
(4,4)
(3,0)
(2,9)
(4,2)

Proba. of Exiting
a Recession

Average Loss
per Recession

31,8% (6,7)
31,9% (11,6)
29,6% (9,7)
27,1% (7,3)
34,5% (14,1)
29,4% (6,5)
40,5% (13,1)

-5,3%
-8,3%
-9,0%
-7,6%
-9,7%
-10,3%
-5,2%

8

EMDE without African countries with little observations

9

Central and Eastern Europe + Russia

Table 1: Non-Parametric Approach - Probabilities and GDP per Capita Losses - Group
averages (Standard deviations into brackets)
Table 1 highlights the surprising similarities between AE and EMDE regarding the
dynamics of their BC. On average, both their entrance and exit probabilities are statistically not different: around respectively 7% and 32%. Nevertheless, EMDE face output
per capita losses twice as important as AE’s ones when they undergo a recession. Another
interesting insight of Table 1 is the heterogeneity of EMDE. Latin American countries
and Central and Eastern European countries (CEE + Russia) appear to be the most vul7
Transition probabilities and durations are inversely related: the probability that a recession lasts k
quarters is equal to: P r(D = k) = pk−1
RR (1 − pRR ) where D is the duration of a recession, and pRR is
the probability to stay in a recession. Summing over all possible durations, we can derive the expected
duration:
∞
∞
X
X
1
k−1
E[D] =
kP r(D = k) =
kpRR
(1 − pRR ) =
1 − pRR
k=1

k=1

7
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Parametric approach

nerable with lower exit probabilities and in the case of Latin American countries higher
entrance probabilities. Asian countries prove to be very resilient as they perform even
better than the average AE. African countries display higher probabilities than all the
other groups, suggesting shorter cycles. I present the average result for EMDE excluding
African countries, as they are the most subject to criticism on data quality and face the
shortest time series10 .
In sum, a first look into the data, with a conventional approach, has lead us to
uncover the startling conclusion that, on average AE’s and EMDE BC’s differ simply on
the magnitude of the changes between expansions and recessions and not on the frequency
of such changes.
Robustness and Discussion
A puzzling issue with the dating rule used in this article and the literature is related to its
economic foundations. Indeed, according to these algorithms developed and developing
countries are supposed to face similar kinds of recessions and expansions. However,
given the growth potential of a developing country, one could assume that it enters a
recession whenever for a long enough period (be it two consecutive quarters in order
to replicate the usual definition) its growth rate is not necessarily negative but below
a certain threshold/below trend (Hamilton (2003)). There are, to my knowledge, no
proposed solution in the literature.
A partial alternative, which I use here, is to consider GDP per Capita as faster growing populations in EMDE will tend to help partially detrend the series. For robustness,
I also apply the algorithm on the detrended growth rates11 , and find that on a balanced
panel, results hold.
As such, Markov Switching Models, which do not require any a priori on the definition
of a recession and an expansion, appear to be an interesting alternative to test for the
veracity of previous results.

2.3

Parametric approach

A general framework
The Markov-switching autoregressive model proposed by Hamilton (1989) considers the
first difference of the observed series as a non-linear process. Nonlinearities stem out
from discrete shifts in regimes, characterized by different means. An important point in
Hamilton’s approach is that the state of the economy is an unobserved latent variable
that doesn’t need any a priori specification. MSM identify stochastic business cycles,
with the different regimes identified as the most statistically relevant states given the
10

The panel is unbalanced. I apply this procedure on a more balanced panel without any change to
results.
11
To detrend GDP per Capita growth rates series, I use an Hodrick-Prescott filter.

8
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data. The model is estimated through solving the actual marginal likelihood and maximizing the likelihood function with respect to the population parameters.
Hamilton (1989)’s approach has been extended in several articles. The most general
specification allows for all the coefficients to vary across states:
yt = νst +

p
X

ajst−j yt−j + st t

(1)

j=1

where yt represents the growth rate of GDP per capita; νst regime-specific intercept; p
the number of lags considered; ajst−j the regime-specific autoregressive coefficient of the
jth lag and st t an i.i.d. process with a regime-specific variance σst .
Nevertheless, allowing for too many parameters to vary across regimes could result
in a mispecified and overfitted model. As such I limit myself to specifications in which
either the intercept or the intercept and the mean vary12 . The best specification is then
selected among the alternatives by comparing Information Criteria (Akaike, Bayesian).13
I estimate MSM in mean, or in mean and variance described by this equation:14
yt = µst + t

(2)

with t ∼ N (0, σs2t ).
yt represents the quarter-over-quarter growth rate of GDP per capita; st ∈ {1, 2} characterizes the regime, µst the regime-specific mean and σs2t the regime specific variance15 .
12

Several studies have questionned Mailton (1989)’s results but have successfully validated a similar
specification with regime switching variance.
13
As pointed out by Harding and Pagan (2003), MSM are limited by the validity of the statistical
model. An important concern is the fact that the Data Generating Process might actually not be
governed by Regime Switches but by a linear specification. Testing the existence of Markov Switching
proves to be difficult as, under the null of no switches, the Information Matrix is also singular and
parameters governing the dynamics of the model are not identified. Hansen (1992) has provided a
computationaly burdensome test to adress this question. However his methodology only provides a
bound for the Likelihood Ratio statistics and no critical value. On the other hand, Garcia (1996)’s
proposal ignores the singularity of the Information Matrix under the null. More recently Carrasco, Hu
and Ploberger (2014) (CHP) have developed an optimal test for parameter stability. Their test has
several advantages as it solely requires the estimation of the model under the null but also does not
require the entire specification of the dynamics of random coefficients. The test has, as a result, power
against a wide variety of alternatives. Finally this test proves to be useful even with 50 observations,
which is sometimes the case here. I intend to include this test in this article, but the complete results
were not ready in time for submission and should be available very soon. For each country, I am using
CHP test to identify the specifications (mean varying, variance varying and up to 4 non-switching lags)
where one can indeed reject the hypothesis of a linear model. Based on the remaining specifications, I
will then estimate related MSM and chose the one with the best Information criteria.
14
I plan to extend the scope of the article to estimate as well specifications with constant AutoRegressive terms. The results should be available by the end of the month.
15
In specifications where only the mean varies across regimes, σ12 = σ22
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The stochastic process that generates the unobserved regimes is an ergodic Markov
Chain defined by following transition probabilities:
pij = P r(st+1 = j|st = i, st−1 = k, ...) = P r(st+1 = j|st = i),
P
with 2j=1 pij = 1, ∀i ∈ {1, 2}.

(3)

Estimation Procedure
The estimation of the model is obtained by using the filtered probabilities of the unobserved state. Let Ψt−1 be the variable containing the past history of yt such that
Ψt = {yt , Ψt−1 }. Then the filtered probability of the unobserved state at time t,
P r(st |Ψt ), offers an inference about the unknown state given the information available
up to time t. Given P r(st−1 |Ψt−1 ), P r(st |Ψt−1 ) derives from:
P r(st = j|Ψt−1 ) =

2
X

P r(st = j|st−1 = i) ∗ P r(st−1 = i|Ψt−1 ), ∀j ∈ {1, 2}

(4)

i=1

Then the joint conditional density-distribution of yt and st is given by:
f (yt , st = j|Ψt−1 ) = f (yt |st = j, Ψt−1 ) ∗ P r(st = j|Ψt−1 ), ∀j ∈ {1, 2}

(5)

Summing over j, i.e. all the possible states st , we obtain the conditional density of the
tth observation on the past information:
X
f (yt |Ψt−1 ) =
f (yt , st = j|Ψt−1 )
(6)
j=1,2

This allows us to derive the filtered probability of the state at time t, conditional on the
information available at this time:
f (yt , st = j|Ψt−1 )
, ∀j ∈ {1, 2}
(7)
P r(st = j|Ψt ) =
f (yt |Ψt−1 )
At this stage we can also derive the smoothed probabilities P r(st |ΨT ), t = 1, 2, ..., T ,
which provides an inference on the unobserved state using all the information in the
sample upon time T:
f (yt+1 |st = j, Ψt )
f (yt+1 |Ψt )
f (yt+2 |st = j, Ψt+1 )
f (yT |st = j, ΨT −1 )
×
× ... ×
f (yt+2 |Ψt+1 )
f (yT |ΨT −1 )

P r(st = j|ΨT ) = P r(st = j|Ψt ) ×

(8)

As underlined by Hamilton (1989), we can also derive the sample conditional log-likelihood
from the previous computations as:
logf (yT , yT −1 , ..., y1 |Ψ0 ) =

T
X

logf (yt |Ψt−1 )

(9)

t=1

This can be maximized numerically with respect to the unknown parameters so as to
estimate the model.
10
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Results
Table 2 presents the results of the estimation of MSM for the different groups16 .

Group
AE
EMDE
EMDE(no Afr.)
Lat. Amer.
Asia
CEER
Africa

Proba. of Entering
a Recession

3,4%
18,1%
5,3%
6,2%
3,0%
5,6%
50,2%

(1,7)
(29,6)
(7,4)
(7,1)
(1,2)
(9,2)
(36,5)

Proba. of Exiting
a Recession

32,2%
45,6%
40,1%
40,9%
40,2%
37,8%
62,2%

(21,1)
(28,1)
(25,3)
(30,4)
(10,7)
(24,7)
(30,9)

Average Loss
per Recession

-2,0%
-4,3%
-4,8%
-4,6%
-4,5%
-5,0%
-2,6%

Table 2: Non-Parametric Approach - Probabilities and GDP per Capita Losses - Group
averages (Standard deviations into brackets)
The primary teaching of table 2 is that all the previous observations hold when
African countries are left aside. This is not surprising as most of these countries have
less observations than others. As a result, the model does not converge as well. When
these particular countries are left aside, the average entrance and exit probabilities are
not statistically different between AE and EMDE, respectively 4% and 35%. The latter
group faces, as previously, twice as harsh recessions as AE and the observed heterogeneity
remains. Latin American and Central and Eastern European countries are more vulnerable, they enter more often in a recession and CEE countries exit with a lower probability.
Asian countries, on the opposite, appear as being more resilient.
In sum, even when no specifications are made on the nature of a Business Cycle but
that of an alternation of two different episodes, previous observations hold:
• EMDE and AE have similar BC dynamics on average,
• EMDE form a heterogenous group,
• EMDE loose twice as much as AE during recessions.
In the next section, I question the conventional consideration of the duality of BC to
provide a potential explanation to the paradoxical similitudes in BC dynamics.
16

All estimations were made using Matlab following Perlin (2014) and are available upon request.
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What is the role of stagnation episodes?

3.1

Motivation and Methodology

Several aspects have motivated this exploratory look at stagnation episodes in understanding differences and similarities between AE’s and EMDE’s BC. The first and the
most practical is related to the lack of transparence of MSM (to bounce back on Harding
and Pagan (2003) and Hamilton (2003) statements). As such, with two regimes, stagnations episodes where the growth rate is around zero are most likely distributed between
recessions and expansions in an unclear way.
Moreover there has already been a few attempts to introduce three regimes in MSM
as noted in Krolzig (2001), which mentions that Boldin (1996) and Clements and Krolzig
(1998) have advocated in favor of such a specification as well as of a regime dependent
error variance. In recent years, there haven’t been much research made towards a three
regime classification of Business Cycles. An exception is Clements and Krolzig (2012)
which use both two-states and three-states specification to explore BC asymetries.
From an economic perspective, stagnation might prove an important object of distinction between AE and EMDE. As shown in Evans et al (1998), expectations of slow
growth prove to be self-fulfilling which might trigger a chain reaction of fragilities. A
practical example of this fact can be found in the literature on the Early Warning Systems, in which episodes of economic slowdown have proven to be successful indicators of
future severe economic crises (Bussiere and Fratzscher (2006)). A premise to the underlying economic reasoning would be that in EMDE such sequences of self-fulfilling events
might trigger itself more rapidly and have more drastic consequence than in AE. Indeed,
greater trust in national institutions as well as greater risk sharing might prevent national and foreign agents to overreact to an episode of economic slowdown in AE. These
claims echo the concept of ‘stall speed’ developed in Nalewaik (2011). In this article he
develops a three-regime MSM to study the US and highlight the role of growth slowdown
in triggering recessions.
To verify the former premise, I estimate for each country a Markov Switching Model
with three regimes following the specifications mentioned in the second section17 .

3.2

Results

Table 3 presents the average GDP per capita growth rates in each regime.
The first remark, that can be made on table 3, is the fact that, for each group, the
three regimes that are identified are respectively a regime of expansion, a regime of stagnation/economic slowdown and a regime of recession/crisis. The second interesting result
is the fact that, as previously, EMDE face ouput per capita losses twice as important as
17

The main advantage of the CHP test, which I plan on using in the previous section, is that it tests the
null of a linear model against the hypothesis of switching in the parameters without any specification
on the numbers of regime. As such the precedent identification of specification under which there is
switching in the parameters still hold.
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Group

Mean in the
High regime

AE
EMDE
EMDE(no Afr.)
Lat. Amer.
Asia
CEER
Africa

1,9%
3,3%
3,5%
4,0%
3,7%
3,5%
2,3%

3.2

Mean in the
Intermediate regime

(1,7)
(3,4)
(4,4)
(6,2)
(2,1)
(3,9)
(0,9)

0,4%
0,4%
0,4%
0,4%
0,7%
0,2%
0,5%

(0,5)
(0,8)
(0,8)
(0,6)
(1,0)
(0,9)
(0,5)

Results

Mean in the
Low regime

-1,8%
-3,6%
-3,7%
-5,0%
-3,0%
-3,9%
-2,9%

(1,4)
(3,7)
(3,9)
(5,1)
(2,4)
(3,3)
(2,0)

Table 3: Markov Switching Models’ Estimation with three regimes - Group average
growth rates in each regime (Standard deviations into brackets)
AE when moving into a lower regime and reversely.
Table 4 presents the average probabilities for each Group.
The first striking point of this table is how different African countries are. This
is not very surprising as their shorter time series combined with a more demanding
specification (when moving from 2 to 3 regimes) might prove to lead to less robust
estimations. Therefore, in upcoming comments, I focus solely on a comparison of AE
with EMDE, excluding African countries with too little observations.
Three features arise from this table. First if a country exits an expansion, AE have
45% chance to end up in a recession, whereas EMDE have only 27% chance to face a
similar setup (first colum second and third blocks). Second, when AE exit the stagnation
regime, they have 70% chance to end in an expansion against 43% only for EMDE (second column first and third blocks). As such the perspectives, when exiting a stagnation
episode, appear much more dangerous for EMDE. Finally, AE and EMDE face similar
chances, when exiting a recession to end up in an expansion and in a stagnation (last column, first and second blocks). Contrarily to previous observations, EMDE form a more
homogenous group than before when considering the exit possibilities after a stagnation
and the probability to remain in a recession. Yet, Latin American and Central Eastern
European Countries have very little chance to exit an expansion in a recession (respectively 12,7% and 7,3% of chance) where Asian countries face somewhat higher chances
(37%), but still below what is observed for AE.
Nevertheless it is important to note that most of these probabilities are not statistically different. As such I propose in the next section an alternative approach to decipher
real differences between AE and EMDE BC’s dynamics.

13

3

WHAT IS THE ROLE OF STAGNATION EPISODES? 3.3 Towards the identification of causal links.

Group

P(Exp > Exp)

AE
EMDE
EMDE(no Afr.)
Lat. Amer.
Asia
CEER
Africa

72,2%
58,4%
63,1%
61,4%
50,0%
74,2%
39,6%

Group

(30,2)
(41,1)
(41,6)
(41,5)
(41,7)
(38,9)
(30,5)

P(Exp > Stag)

P(Stag > Exp)

5,5% (7,8)
9,7% (19,3)
4,9% (8,5)
4,5% (6,2)
5,5% (12,4)
5,5% (8,2)
29,9% (34,0)
P(Stag > Stag)

P(Rec > Exp)

29,1%
36,1%
30,8%
42,0%
25,6%
25,4%
58,1%

(28,1)
(29,8)
(27,9)
(29,9)
(19,0)
(31,8)
(26,0)

P(Rec > Stag)

AE
EMDE
EMDE(no Afr.)
Lat. Amer.
Asia
CEER
Africa

15,3%
28,7%
26,9%
33,8%
31,4%
24,0%
33,5%

(26,0)
(37,3)
(36,9)
(36,4)
(36,4)
(39,9)
(37,6)

92,3% (7,2)
82,9% (21,1)
86,8% (14,0)
86,7% (9,8)
87,2% (20,4)
86,1% (13,8)
66,7% (34,5)

19,7%
20,7%
19,6%
17,0%
23,6%
25,3%
24,4%

Group

P(Exp > Rec)

P(Stag > Rec)

P(Rec > Rec)

AE
EMDE
EMDE(no Afr.)
Lat. Amer.
Asia
CEER
Africa

12,6% (17,2)
13,1% (25,6)
10,2% (21,9)
4,9% (11,8)
18,7% (24,5)
1,9% (2,3)
27,1% (34,0)

2,3% (2,0)
7,6% (8,5)
8,4% (9,0)
9,0% (7,4)
7,5% (8,2)
8,6% (11,1)
3,5% (3,5)

51,3%
43,3%
49,7%
41,1%
51,0%
49,4%
17,6%

(23,5)
(23,6)
(22,4)
(23,9)
(26,0)
(20,9)
(26,9)
(29,5)
(29,1)
(26,3)
(29,6)
(22,2)
(24,3)
(25,8)

Table 4: Markov Switching Models’ Estimation with three regimes - Group average
probabilities (Standard deviations into brackets)

3.3

Towards the identification of causal links.

Data and Methodology
To move beyond previous descriptions of the similarities and differences in BC dynamics,
this section brings face to face some dynamics’ indicators with conventional factors used
in the growth and development literature.
I study the role of different types of indicators18 which I separate in four categories,
following Kerekes (2012).
• Factors linked to the quality of insitutions: Constraints on the Executive, Judicial independence, Democracy, Corruption, Bureaucratic delays, Tax compliance
18

An extensive list of all indicators used in this section is available upon request.
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(all taken from Gennaioli et al (2014)), Government Anti-diversion Index (Hall and
Jones (1999))...
• Factors linked to the accumulation of factors of production: Industrialization in 1960, Investment, Saving and Population growth rates in 1960, Indicators on
education in 1960 (Temple and Voth (1998) and World Development Indicators)...
• Factors linked to structural features: Geographic determinants (Gallup et
al (1999)), Share of commodities in the national income (source: WDI), ethnic
fractionalization ...
• Factors linked to economic policies: Trade Liberalization (Wacziarg and Welch
(2008)), Financial Openness (Chinn and Ito (2006)), Exchange Rate stability and
Monetary Independence (Aizenmann et al (2008))...
To first identify the factors that might be linked with particular features of previously
identified BC dynamics, I consider three indicators: the probability to move from an
expansion to a recession, the probability to move from a stagnation to a recession and the
probability to remain in a recession. I then separate for each of these indicators countries
in two groups (with respect to the median): the less and the more vulnerable. For
example countries which are grouped in the upper group for the probability to move from
an expansion to a recession are deemed more vulnerable with respect to this indicator.
Afterwards, I compute for each dynamics’ indicator, the average for the two groups for
the different development indicators. To test for a possible link between the development
indicators and the dynamics indicator I then compare the means of the two groups and
conserve the indicators for which the T-student is superior to 2.19
Results
Figures 1 and 2 plot the different indicators that have statistically different means between the countries more and less likely to move from an expansion to a recession.
19

I plan on completing these descriptive statistics with econometric regressions using the same explained and explicative variables.
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Figure 1: Probability of moving from an expansion to a recession and associated indicators - Quality of the Institutions and Structural Features

Figure 2: Probability of moving from an expansion to a recession and associated indicators - Economic Policies and Factors of Production
Figure 1 shows that countries more likely to move directly from an expansion to a
recession have institutions of better quality. Many indicators related to this matter (Gov16
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ernment Anti-Diversion Index, Judicial Independence, Tax compliance and Democracy
score for example) point this way. Few structural features appear relevant, nevertheless
more vulnerable countries are less dependent on commodities.
Figure 2 identifies countries that are more vulnerable as countries that were in 1960
better educated (higher log years of schooling in 1960). These countries were also more
industrialized and relied less on agriculture. Few economic policies criteria appear relevant to compare both groups.
These figure identify therefore countries that are more likely to move from an expansion to a recession, as countries with better institutions, less dependence on commodities, a higher level of education in 1960, which were more industrialized and with
a more prominent manufacturing sector and a less important agricultural sector. This
picture identifies easily AE as the countries more vulnerable with respect to this indicator.
Figures 3 and 4 plot the different indicators that have statistically different means
between the countries more and less likely to move from a stagnation to a recession.

Figure 3: Probability of moving from a stagnation to a recession and associated indicators
- Quality of the Institutions and Structural Features
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Figure 4: Probability of moving from a stagnation to a recession and associated indicators
- Economic Policies and Factors of Production
Figure 3 shows that the countries more likely to move directly from a stagnation
to a recession have institutions of lower quality (Executive constraints, Bureaucratic
delays, Autocracy, Property rights for example). Few structural features are statistically
significant. One can notify the higher ethnic fractionalization of the more vulnerable
countries and the fact that these countries had a lower GDP per capita level in 1960.
Figure 4 identifies the fact that, with respect to the considered dynamics indicator,
more vulnerable countries were less educated in 1960. Agriculture represented at the time
a higher share of employment, and manufacturing a lower share of both employment and
GDP. Moreover these countries had in 1960 a GDP per worker level further away from the
US level than the less vulnerable. Finally we also learn that more vulnerable countries
have had a less developed fiscal space than less vulnerable countries.
In sum, these figures identify the countries that are more likely to move from a stagnation to a recession as countries which possess the features of EMDE.
Figures 5 and 6 plot the different indicators that have statistically different means
between the countries more and less likely to stay in a recession.
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Figure 5: Probability of remaining in a recession and associated indicators - Quality of
the Institutions and Structural Features

Figure 6: Probability of remaining in a recession and associated indicators - Economic
Policies and Factors of Production
Figure 5 identifies countries more likely to remain in a recession as countries with
institutions of lower quality (see for example, Property rights, Autocracy or Executive
19
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Constraints). These countries have, as in the previous case, a higher ethnological fractionalization and had a lower level of GDP per capita in 1960.
Figure 6 reproduces exactly the same message as figure 4. More vulnerable countries
were less educated in 1960 and relied at the time more on agriculture than on manufacturing. Their fiscal space proves also to be less developed.
Finally, these figures identify the countries that are more likely to remain in recession
as EMDE.
Summary of the results and a proposal for an underlying story
So far I have shown that introducing episodes of stagnation in the conception of BC
allows us to identify new salient features of AE’s and EMDE’s BC.
Advanced Economies are more likely to move directly from an expansion to a recession. As such the underlying premise I have is that recessions in AE follow more
plausibly an Hayekian conception. Recessions reflect a ‘necessary evil’ during which the
economy needs to liquidate former excesses (past over-accumulation of capital goods for
example).
On the other hand, Emerging Markets and Developing Economies are expected to
move more often from a stagnation to a recession, and remain afterward in a recession.
Combined with the fact that, excluding Asian countries, EMDE very rarely move directly
from an expansion to a recession, I highlight a determining role for stagnation in their
case. My premise towards EMDE’s underlying story is the one of a broad Keynesian
approach, where the recessions stem out from a decline in expected demand due to a
different conception of risk. In EMDE, risk sharing is less developed (Kose et al (2009)),
there are little automatic stabilizers and as such national agents might overreact with
the cycle. Upon seeing the economy entering a stagnation (id est an economic slowdown)
agents form much less positive expectations, increase savings, decrease investment and
spending and as such expected aggregate demand decreases, thus laying the foundations
of the upcoming recession. Another potential explanation relates to the role of foreign
agents, whom an economic slowdown and the subsequent increase in the probability of
a recession might strongly discourage, explaining for example sudden capital outflows at
the source of recessions. This different premise echo ideas by Evans et al (1998) on the role
of expectations and the concept of "stall speed episodes" developed in Nalewaik (2011).
Ho and Yetman (2014) find, on a panel of 51 developed and developing countries, that
very few countries stall. I find that on the contrary this phenomenon might be important
in understanding EMDE’s recessions.

3.4

Business Cycles, Stagnation and Financial Crises

Data and Methodology
In this subsection, I attempt at confronting previous observations with the occurence of
financial crises. Indeed if one were to identify for an AE that most of the financial crises
it encounters are to be found in the good states of the world, this might support the
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Hayekian approach. For an EMDE, I would expect on the contrary that financial crises
follow or are encountered in phases of recession.
To broach this question I need to both date financial crises and the different regimes.
For the latter aspect I use Hamilton (1989)’s proposition that the economy is considered
in a particular regime if the filtered probability of this regime is superior to 0,520 . To
identify crises I use two different databases. In Cohen and Valladier (2011), I consider
banking and currency crises as well as sovereign crises (with three different criteria:
distress, Paris Club lending and IMF lending). I also use Reinhart and Rogoff (2011)
which gives dates for banking, currency and (domestic and external) sovereign crises, as
well as hyperinflation episodes and stock market bubbles.
The main issue is that crises are identified at an annual frequency against a quarterly
frequency for regimes. I assume that the crises is associated with the worse regime
encountered during the year. This hypothesis tends to push all crises towards the low
regime which might blur the results.
Results
Table 5 and 6 present the repartition of the different types of crises in the three regimes
for Advanced Economies in the two database used here.

In state:
Recession
Stagnation
Expansion

Banking
47%
47%
7%

Currency
21%
66%
13%

Number of Crises of type:
Sovereign (dom) Sovereign (ext)
0%
0%
0%
0%
0%
0%

Inflation
50%
50%
0%

Stock Market
27%
53%
20%

Table 5: Percentage of each type of crises per regime - AE - Reinhart and Rogoff (2011)
Database

In state:
Recession
Stagnation
Expansion

Banking
50%
50%
0%

Currency
25%
25%
50%

Number of Crises of type:
Sovereign (dist) Sovereign (ParisC)
0%
0%
67%
0%
33%
0%

Sovereign (IMF)
0%
86%
14%

Table 6: Percentage of each type of crises per regime - AE - Cohen and Valladier (2011)
Database
20

This proposal is originally defined for two-regimes model but I extend it here.
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These tables identify the fact that, in AE, most currency crises are to be found in the
better states of the world (stagnation and expansion), as well as Stock market Bubble
and under Cohen and Valladier (2011)’s database sovereign crises as well.
Considering the fact that the dating algorithm I chose might tend to direct crises
towards worst states of the world, this comforts the fact that these episodes take place
in the good regime.
Tables 7 and 8 represent the similar results for EMDEs.

In state:
Recession
Stagnation
Expansion

Banking
41%
41%
17%

Currency
35%
38%
26%

Number of Crises of type:
Sovereign (dom) Sovereign (ext)
63%
39%
38%
39%
0%
22%

Inflation
44%
44%
11%

Stock Market
34%
43%
22%

Table 7: Percentage of each type of crises per regime - EMDE - Reinhart and Rogoff
(2011) Database

In state:
Recession
Stagnation
Expansion

Banking
56%
32%
12%

Currency
67%
27%
7%

Number of Crises of type:
Sovereign (dist) Sovereign (ParisC.)
42%
50%
42%
29%
17%
21%

Sovereign (IMF)
40%
34%
26%

Table 8: Percentage of each type of crises per regime - EMDE - Cohen and Valladier
(2011) Database
Tables 6 and 7 show that for EMDE crises are almost equally distributed between
stagnations and recessions. Notable examples are currency crises in Cohen and Valladier
(2011)’s database and domestic sovereign crises in Reinhart and Rogoff (2011) database.
As mentioned previously, crises tend, with the methodology chosen here, to be pushed
towards the worst state of the world. As a result this observation might be biased and
the majority of crises might take place during stagnation. If it is impossible to formally
confirm such a claim, the observation does not seem to question the premise made in last
subsection.
In sum, this approach cannot refute previous premises. However the dating problem
of crises at a quarterly frequency seriously hinders the results21 .
21

Romer and Romer (2015) propose semi annual dates for crises but they ‘only’ focus on a sample of
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Conclusion
Using both a dating algorithm and Markov-Switching Models on a panel of 77 countries, this article studies and compares the Business Cycle of Advanced Economies and
Emerging Markets and Developing Economies. It documents, that under the conventional approach of the BC, AE and EMDE face on average similar probabilities to enter
and to exit a recession. The documented greater volatiliy of EMDE stems from a greater
magnitude when switching regimes. Similar dynamics between AE and EMDE is paradoxical with respect to both conventional views and the economic literature.
To build on this paradox, I argue that the conventional duality of BC (expansions
versus recessions) is too limiting to truly decipher ressemblances and differences between
AE and EMDE. I advocate the introduction of stagnation episodes as a determining
factor of BC. I develop on this idea using a MSM with three regimes, and find that AE’s
and EMDE’s BC prove to be indeed different. AE are more likely to move directly from
an expansion to a recession whereas EMDE tend to go from stagnation to recession and
stay longer in recession.
I propose a potential explanation by describing AE’s recessions in an Hayekian way liquidation of past excesses - and EMDE’s recessions from a Keaynesian point of view economic slowdown combined with a different conception of risk and pessimistic expectations lower aggregate expected demand. I leave to further research the development
of a theoretical model encompassing both AE and EMDE views. Beaudry, Galizia and
Portier (2014) offer a good starting point.
The conclusions of this article prove to be important for academic and institutional
worlds as they question conventional conception of the BC and highlight potentially important mechanisms. As such, it might be important, in order to tackle greater volatility
in EMDE, to develop risk sharing and to try to mitigate possible negative expectations
during economic slowdown in EMDE.
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Annex 1: Countries, Data sources and characteristics
Country
Source
Argentina
NS
Australia
NS
Austria
OECD
Belarus
IMF
Belgium
OECD
Bolivia
NS
Botswana
IMF
Brazil
NS
Bulgaria
NS
Canada
OECD
Chile
IMF
China
IMF
Colombia
IMF
Costa Rica
NS
Croatia
IMF
Cyprus
NS
Czech Republic
OECD
Denmark
OECD
Dominican Republic
NS
Ecuador
NS
Egypt
IMF
El Salvador
NS
Estonia
IMF
Finland
OECD
France
OECD
Germany
OECD
Ghana
NS
Greece
OECD
Hong Kong
NS
Hungary
NS
Iceland
OECD
India
OECD
Indonesia
OECD
Ireland
OECD
Israel
IMF
Italy
OECD
Japan
OECD
Latvia
IMF
Lithuania
IMF
Luxembourg
OECD
Malaysia
IMF
Malta
IMF
Mexico
OECD
Morocco
IMF
NS stands for National Source.

1st Value
Q1-1980
Q1-1970
Q1-1970
Q1-1993
Q1-1970
Q1-1990
Q1-1994
Q1-1991
Q1-1996
Q1-1970
Q1-1980
Q1-2000
Q1-1994
Q1-1991
Q1-1993
Q1-1995
Q1-1994
Q1-1970
Q1-1991
Q1-2000
Q1-2002
Q1-1990
Q1-1993
Q1-1970
Q1-1970
Q1-1970
Q1-2006
Q1-1970
Q1-1973
Q1-1995
Q1-1970
Q2-1996
Q1-1990
Q1-1970
Q1-1980
Q1-1970
Q1-1970
Q1-1990
Q1-1993
Q1-1970
Q1-1988
Q1-1996
Q1-1970
27
Q1-1990

Last Value
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4 2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4 -2015
Q4 -2015
Q4 -2015
Q4 -2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015

Group
Lat. Amer.
AE
AE
CEER
AE
Lat. Amer.
Africa
Lat. Amer.
CEER
AE
Lat. Amer.
Asia
Lat. Amer.
Lat. Amer.
CEER
EMDE
CEER
AE
Lat. Amer.
Lat. Amer.
Africa
Lat. Amer.
CEER
AE
AE
AE
Africa
AE
Asia
CEER
AE
Asia
Asia
AE
EMDE
AE
AE
CEER
CEER
AE
Asia
EMDE
Lat. Amer.
Africa

Conclusion

Source
Country
Netherlands
OECD
New Zealand
OECD
Nigeria
NS
Norway
OECD
Paraguay
NS
Peru
IMF
Philippines
NS
Poland
OECD
Portugal
OECD
Romania
NS
Russian Federation OECD
Serbia
NS
Singapore
NS
Slovak Republic
OECD
Slovenia
IMF
South Africa
NS
South Korea
NS
Spain
OECD
Sweden
OECD
Switzerland
OECD
Taiwan
NS
Thailand
NS
Turkey
OECD
Ukraine
IMF
United Kingdom
NS
United States
OECD
Uruguay
NS
NS stands for National Source.

1st Value
Q1-1970
Q1-1970
Q1-1981
Q1-1970
Q1-1994
Q1-1979
Q1-1981
Q1-1990
Q1-1970
Q1-1995
Q1-1995
Q1-1996
Q1-1975
Q1-1993
Q1-1992
Q1-1970
Q1-1970
Q1-1970
Q1-1970
Q1-1970
Q1-1970
Q1-1993
Q1-1970
Q1-2002
Q1-1970
Q1-1970
Q1-1997

28

Last Value
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-201
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015
Q4-2015

Group
AE
AE
Africa
AE
Lat. Amer.
Lat. Amer.
Asia
CEER
AE
CEER
CEER
CEER
Asia
CEER
CEER
Africa
Asia
AE
AE
AE
Asia
Asia
EMDE
CEER
AE
AE
Lat. Amer.

