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Floating versus fixed: How exchange rate 
regimes affect business cycles comovement 
between advanced and emerging economies
Baher Ahmed Elgahry1*

Abstract:  This article investigates the effects of the different exchange rate regimes 
on business cycles comovement between advanced and emerging countries. We 
use the Granger Causality test (VAR model) on panel data to examine the causal 
relationships. Our findings show the existence of a bidirectional causal relationship 
between output comovement and the exchange rate regimes. We check the 
robustness of our results by applying Dumitrescu-Hurlin (2012) panel causality test 
that confirms our findings. Furthermore, the impulse response functions illustrate 
that business cycles comovement between advanced and emerging economies 
responds positively and significantly to the exchange rate regimes of these two 
groups of countries in the short term. However, the positive effect begins to wane 
before being negative from the third quarter and the fifth quarter for emerging 
economies and developed economies, respectively.

Subjects: Economics; Political Economy; Banking 

Keywords: Business cycle; exchange rate regime; synchronization; emerging economies; 
advanced economies

JEL: E32; F44; E42; F15; F31

1. Introduction
Emerging countries have steadily been increasing their role in the international economic system. 
The share of emerging and developing economies in world GDP reached 58.7% in 2018, compared 
to 30.9% in 1980.1 From an economic point of view, they have made significant progress in several 
areas, represented mainly by the growth of foreign direct investments (FDI), portfolio investments, 
international reserves and, more generally, their shares in international trade.

Along with this significant growth in emerging economies, a lively debate has arisen on business 
cycles synchronization between advanced and emerging countries. Developed economies recorded 
a 7.5% decline in real GDP in the fourth quarter of 2008.2 However, the main emerging countries, 
notably India and China, continued to perform well in terms of real growth. This started a relative 
debate on the decoupling hypothesis. Elgahry (2014) found that the latter arises from the fact that, 
if national economies are increasingly interconnected, this should make these economies more 
dependent on each other, while at the same time, emerging economies have become much larger 
and more autonomous.

In fact, many explanations for business cycles coupling point out that all economies have 
become more linked through trade and financial channels, which is likely to strengthen economic 
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conjunctures. Supporters of the decoupling hypothesis, however, have observed that the evidence 
is based on the idea that, alongside the significant economic growth of emerging countries, the 
development of trade and financial linkages between these economies could have strengthened 
the relations between this group of countries to the detriment of others. Thus, their relations with 
advanced economies may have relatively weakened (Pesce, 2015).

Moreover, many theories of the international transmission of shocks (real shocks or shocks due 
to monetary policy) imply that the process of transmission critically depends on the exchange rate 
regime (Baxter & Stockman, 1989). One of the empirical implications of these theories is that, by 
keeping the sources of exogenous shocks and their stochastic processes constant, the variances 
and covariances of economic aggregates will depend on the exchange rate system. While some 
attention has been paid to the relationships between international reserves and the main deter
minants of business cycles synchronization (financial and trade integration), a limited number of 
previous studies have linked the correlation of business cycles to the different exchange rate 
regimes. Among the studies which have discussed this issue, we can mention that of Gerlach 
et al. (1988) who showed a relationship between business cycles transmission between OECD 
countries and exchange rate systems, fixed and floating. This study concludes that monthly 
variations in industrial production in these countries are more pronounced in floating exchange 
rate systems than in fixed exchange rate regimes. In addition, Baxter and Stockman (1989) found 
that the volatility of output in floating regimes is more significant than in fixed exchange rate 
systems. Finally, Erdem and Özmen (2015) empirically studied the effects of internal and external 
factors as well as exchange rate regimes on business cycles transmission. Their results suggest 
that emerging economies tend to experience much deeper recessions and relatively stronger 
expansions for almost the same length of time. The probability of expansion increases consider
ably with the flexibility of the exchange rate regime. Moreover, their findings strongly support 
a floating exchange rate regime for advanced countries and emerging countries other than East 
Asian countries. In contrast, Artis and Zhang (1997) have pointed out that a fixed exchange rate 
regime is likely to lead to the synchronization of business cycles. Hou and Knaze (2019) confirm 
this last finding by explaining that the correlation coefficient of business cycles is about 0.12 points 
higher in countries with no separate legal tenders.

Therefore, this article aims to fill this gap by testing the effects of different exchange rate 
regimes on the degree of business cycles comovement between emerging and advanced econo
mies over a quarterly series from 2000 to 2016. In other words, does the nature of the exchange 
rate regime affect the degree of business cycles correlation between these two groups of coun
tries? By examining the impact of exchange rate system on output comovement between 
advanced and emerging countries, this article engages with the aforementioned arguments, 
which appear to provide contradictory assessments with regards to the effect of the exchange 
rate regime on business cycles correlation.

We want to emphasize that the present study differs from that of Erdem and Özmen (2015) on 
several points. First, on the number of countries, the sample under consideration includes 35 
advanced countries and 26 emerging countries, while the other includes 23 developed economies 
and 27 emerging economies. Secondly, from a methodological standpoint, Erdem and Özmen 
(2015) consider the classic business cycles defined by Mitchell, 1927), while this study estimates 
business cycles comovement according to the recent method developed by Abiad et al. (2013) 
which allows us to calculate the output comovement at any point in time, as mentioned below. 
Moreover, unlike Erdem and Ozmen, who adopted the Panel ARDL method, we use two techniques: 
Granger Causality test (VAR modeling) on panel data and the impulse responses of the business 
cycles correlation to the different variables. Lastly, Erdem and Özmen’s dissertation is based on 
quarterly data from 1960 to 2013 for advanced countries and from 1980 for most emerging 
countries. For Eastern European countries, the authors do not have data until after the mid- 
1990s. The present study, however, covers a quarterly series from 2000 to 2016 for all advanced 
and emerging countries.
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We have chosen this period (2000Q1–2016Q4) for three reasons. First, in the early 2000s, new 
macroeconomic considerations emerged about the role played by international capital flows and 
domestic financial systems in determining the performance of exchange rate regimes (Reinhart et al., 
2003). In this regard, it has been observed that Portfolio Investment (IP) openness for emerging 
countries has more than doubled in five years, from 11% in 2002 to 27% in 2007. As for the Foreign 
Direct Investment (FDI) openness for the same group of countries, it has recorded a significant 
growth of almost 90%, from 2.56% in 2002 to 4.9%—its peak—in 2008 (Elgahry & Baher, 2014). 
This shows the rapid growth of the financial integration of these economies over the past decade.

This period is also significant in so far as it saw the official introduction of the euro as legal 
tender at the beginning of 2002, which has a significant impact on the European business cycles 
synchronization. Campos et al. (2019) found that business cycles correlation between European 
countries increased by 50% after the changeover to the euro and that this growth was greater 
in euro zone countries.

Finally, according to the IMF, three episodes of financial crises were observed in advanced 
countries during this period (2000–2016): The stock market crash in 2000), the global financial 
crisis of 2008) and the debt crisis in the euro area in 2010), during which output reached its lowest 
level. Thus, testing the degree of business cycles comovement between the advanced group and 
the emerging group during these crises periods as well as distinguishing it according to the 
different exchange rate regimes appears relevant.

Therefore, this paper aims to provide empirical elements to address the problem statement 
aforementioned. After discussing how the literature approaches the different exchange rate regimes 
and business cycles comovement, we will expose the methodology and the empirical model. The 
causal relationships are examined by the Granger Causality test (VAR modeling) on panel data. Then, 
we support our findings by estimating the impulse response. Finally, we conclude.

2. Exchange rate regimes and business cycles comovement: literature approach
The study of business cycles and their international transmission is one of the oldest topics of 
economics. The first detailed statistical analyses of business cycles were undertaken in the 1920s 
by the National Bureau of Economic Research (NBRE) under the direction of Wesley Clair Mitchell. 
The latter studied the international correlation of business cycles in his book “Business Cycles: The 
Problem and Its Setting (1927)”. He concluded that business cycles are positively correlated 
between countries, especially advanced countries and more particularly those with well- 
developed financial markets. He also found that business cycles were increasingly correlated 
between countries over time and attributed it to the growth of international financial linkages.

Findlay, 1974) developed the logic of the insulation value of floating exchange rates in his 
famous textbook “International Economics”. He is best known for his work comparing a fixed 
exchange rate and a floating exchange rate system of small open economies with perfect capital 
mobility. Mundell also discussed a two-country model in an appendix to Chapter 18. He showed 
that at a fixed exchange rate, monetary shocks lead to a positive synchronization of the business 
cycle while the effect of real shocks is theoretically ambiguous. In contrast, under a floating 
exchange rate regime, real shocks are associated with positive contagions as well as cyclical 
transmissions for large countries. It explicitly states that it cannot therefore be said that 
a country is automatically immune by its flexible exchange rate to fluctuations in the business 
cycle from outside. His argument is that a positive domestic real shock increases the domestic 
interest rate, thus attracting foreign capital and appreciating the exchange rate. Likewise, in 
a fixed exchange rate regime, business cycles caused by real shocks in large countries may or 
may not be transmitted abroad. Still, he left little doubt that the timing of the business cycle would 
normally be much higher for fixed exchange rates.
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Turnovsky et al. (1976) showed that external price shocks have a more significant impact on GDP 
under a fixed rather than a flexible exchange rate regime. Therefore, business cycle correlations 
are expected to be greater under fixed exchange rates. He concludes (p45) “Output will always be 
more stable under flexible rates if the stochastic disturbances are either in foreign trade (say 
exports) or in foreign output prices.”

Mundell’s work has been analyzed more recently by Céspedes et al. (2004). They have shown 
a clear argument of the “insulating” role of flexible exchange rates. They started their article with: 
“Any economics undergraduate worthy of a B learns this key policy implication of the Mundell- 
Fleming model: if an economy is predominantly hit by foreign real shocks, flexible exchange rates 
dominate fixed rates”. However, the logic behind this phenomenon dates back at least to Friedman 
(1953), a well-known case of floating exchange rates. Friedman noted (p. 200): “In effect, flexible 
exchange rates are a means of combining interdependence among countries through trade with 
a maximum of internal monetary independence; they are a means of permitting each country to 
seek for monetary stability according to its own lights, without either imposing its mistakes on its 
neighbors or having their mistakes imposed on it. ”

Moreover, we have observed that there is a relatively limited number of relevant empirical 
literature dealing with this investigation. Wyplosz (2001) examined the correlation between shocks 
and GDP in Asian countries. Bayoumi and Eichengreen (1997) proposed a more structural analysis 
using a VAR approach to disentangle the effect of aggregate demand and supply shocks for Asia in 
order to construct an “Optimal Monetary Zone” index. Fortunately, other studies find that the 
correlation of shocks between countries suggests that the Asian Monetary Union (AMU) could be 
feasible in a relatively structural way. Other works, Kwack (2004) and Sato and Zhang (2006)) 
assume that the structure of economic activity and shocks remains invariant with respect to 
monetary regimes. This assumption has been generally investigated by Frankel and Rose (2000).

Then, Hélène Rey opened a crucial debate at the annual Jackson Hole Symposium in 
August 2013, arguing that the global financial cycle (transmitted by the big international banks) 
has turned the well-known trilemma (triangle of incompatibility) into a dilemma. Helene Rey 
(2013, p. 287) found that: “independent monetary policies are possible if and only if the capital 
account is managed, directly or indirectly via macroprudential policies”. While the discussion on the 
dilemma or trilemma debate is still ongoing, some conclusions can be drawn. On the one hand, the 
choice of the exchange rate regime remains important for the independence of monetary policy 
and the absorption of contagions, which indicates that the trilemma must not yet be ignored 
(Georgiadis and Mehl (2015); Avdjiev et al., 2015). On the other hand, a floating exchange rate does 
not seem to be sufficient to isolate countries from the global financial cycle (as one of the major 
determinants of Business cycles transmission). If the global financial cycle and US monetary policy 
—as a driving force—are determinants of a country’s financial condition, the dilemma might be 
a more relevant description of political trade-offs (Passari and Rey (2015), H. Rey (2016), and 
Corsetti et al. (2019)).

3. Methodology
In general, the literature of business cycles comovement has focused on two distinct themes. One 
finds comovement as the realization of shocks that have a fundamental correlation structure. The 
other view focuses on the transmission of shocks via important determinants such as economic 
structure, trade, financial linkages, or monetary regimes. It is the second perspective which will be 
the source of the empirical analysis developed below.

3.1. Measurement of business cycles comovement
On this subject, many proposals have been suggested by several researchers. We can cite, among 
others, the correlation coefficient method, the concordance index proposed by Harding and Pagan 
(2006), and the quasi-instantaneous measure of correlation proposed by Abiad et al. (2013). But 
what is the most appropriate method to answer our problem statement?
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The correlation coefficient is the ratio between the common fluctuations of two variables 
(measured by the covariance) and their total variation (measured by the product of standard 
deviations). This statistical measure has been used by Andrew Rose and Spiegel (2009) and 
Darvas et al. (2005)) to estimate business cycles correlation. By definition, its limits come in the 
first place from the value of the correlation coefficient which is between—1 and 1. A coefficient 
equal to 1 corresponds to a perfect synchronization of the two variables, and a correlation 
equal to—1 means perfect desynchronization. Finally, the correlation is zero when the variables 
evolve without any linkage between them. Thus, correlation studies the relationship between 
only two linear variables, but there may be a non-linear relationship between two economic 
growth rates. Second, the coefficient investigates the mean of the variations. However, if the 
variations in the growth rate are very heterogeneous, the dispersion around the average is 
significant. The growth of a country’s real GDP will, however, have a significant correlation with 
that of another country whose mean changes are roughly the same but whose dispersion 
around the mean is much less.

As for the concordance index between two economies X and Y—developed by Harding and 
Pagan (2006)3—it is specified by the following formula: 

IX;Y ¼
1
n

∑n
i¼1 SX;iSY;i þ∑n

i¼1 1 � SX;i
� �

1 � SY;i
� �� �

Where Si is a binary variable expressing the phases of an economy. According to Harding and 
Pagan, Si= 1 if the economy is expanding, and Si= 0 if it is in a recession period. This coefficient 
makes it possible to verify whether the studied indicators are pro-cyclical (if the index is close to 1) 
or contra-cyclical (if its value is close to zero). It thus shows the overall cyclical synchronization 
between the different economies over a specified period. Therefore, it seems that this index is not 
sufficiently relevant for the present research since it aims to provide a general analysis of cyclical 
comovement during a specific time series. Let us recall here that this work aims to distinguish the 
quarterly cyclical correlation between emerging countries and advanced countries according to 
their exchange rate regimes.

Finally, the instantaneous quasi-correlation measure proposed by Abiad et al. (2013): 

QCORRijt ¼
ðgit � g�i Þ�ðgjt � g�j Þ

σg
i �σ

g
j 

Where QCORRijt is the instantaneous quasi-correlation between the real GDP growth rates of country 
i and j for period (t). git and gjt represent the real GDP growth rate of country i and j in period t, g�i (g�j Þ

and σg
i (σg

j Þ stand for the mean and standard deviation of output growth rate of country i (j), 
respectively, during the sample period. Among the studies which have adopted this method, we 
can cite that of DUVAL et al. (2014) published by the IMF, Kalemli-Ozcan et al. (2013), Jiang et al. 
(2019), Elgahry Baher (2014), Elgahry (2016), 2020). Among the advantages of this method, we can 
highlight that it examines the quarterly (or annual) correlation of GDP. It also makes it possible to 
calculate the output comovement at any point in time and is, therefore, useful here. In addition, this 
method supports some relevant statistical properties. Finally, comovements are here measured 
based on actual growth rates rather than trend rates.

Considering the advantages of the instantaneous quasi-correlation measure mentioned above, 
as well as the objective and the methodology of this study, we find that this method is the most 
appropriate to answer the questioning posed in this project.
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3.2. Classification of exchange rate regimes
Two main approaches have been at the source of the classification of exchange rate regimes: the 
de jure approach, which is based on the declarations of countries, and the de facto classifications 
which are essentially based on their actions (Yougbaré, 2009). It seems clear that there has been 
a development in the classifications of de facto exchange agreements in recent years. Reinhart 
and Rogoff (2004) rank countries according to the degree of exchange rate variability, while 
considering parallel markets. As for Levy-Yeyati and Sturzenegger (2005), they integrate the 
behavior of reserves. The IMF’s annual report on Exchange Arrangements and Exchange 
Restrictions has also moved from the de jure classification of foreign exchange arrangements to 
a de facto classification. Finally, the classification of Ilzetzki et al. (2017) is based on a new 
updated version of the classification scheme proposed by Reinhart and Rogoff (2004). In this 
regard, as Klein and Shambaugh (2010) point out, these various classification systems can be 
seen as complementary as each is designed to emphasize somewhat different aspects of the 
choice of monetary regime.

We are interested here in the classification of Ilzetzki et al. (2017) for several reasons which can 
be summarized as follows. First, the work of Ilzetzki, Reinhart and Rogoff is based essentially on 
a complete history of anchor or “reference” currencies and foreign exchange arrangements for 194 
countries and territories over the period 1946–2016. Second, they considered the critical impact of 
capital controls on the performance of exchange rate regimes as pointed out by Helene Rey 
(2013). They developed a new measure of exchange restrictions that takes in consideration 
a central element of any extremely restrictive capital control regime. This allows them to situate 
their classification in the modern context of the macroeconomic trilemma. In this regard, they 
found that (H. Rey, 2016, p. 5): “ . . . Employing a capital controls index that closely integrates with 
our anchor currency classification and our measures of and de facto exchange rate flexibility gives 
an important perspective on the modern evolution of exchange rate regimes”. Also, compared to 
previous studies, the algorithm they proposed allows, more broadly, for the possibility of multiple 
monetary poles. In addition, during the process of classifying anchor currencies, they also updated 
and refined the classification of Reinhart and Rogoff (2004). Finally, the classification of exchange 
rate regimes is monthly. In other words, they developed monthly rankings of exchange rate 
regimes, which simplifies the monitoring of developments in the various exchange rate systems.

According to this classification, the exchange rate systems are classified monthly according to 
two methods: “FINE classification,” which orders the flexibility of the exchange rate according to 
an index ranging from 1 (less flexible) to 15 (more flexible), and “COARSE classification” where the 
flexibility index varies between 1 and 6, as shown in appendix 1 and 2, respectively. It is the first 
method which is used here as it gives a wider interval.

4. Econometric model
This section will present an econometric analysis to examine the effects of the exchange rate 
system on business cycles comovement between advanced and emerging countries. We will 
conclude this section with a presentation of the econometric model we used as well as the 
robustness tests that control it.

The main objective of the proposed econometric model is to examine the causal relationships 
between business cycles comovement between advanced and emerging countries and the differ
ent exchange rate regimes. Causality is examined through Granger’s causality model (Granger, 
1969; Dn et al., 2013; Wooldridge, 2013). The principle of Granger’s causality tests is that a variable 
(for example, the exchange rate regime) can only be considered as causing (in the sense of 
Granger) another variable (for example, business cycles transmission) if the current values of 
“business cycles transmission” are conditional on past values of “exchange rate regime”.

Thus, we propose to start the presentation of the model by testing the stationarity of the 
variables through panel unit root tests. Then, panel cointegration tests are performed if the 
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variables are not stationary in levels (I 0), but stationary in first difference (I 1). If the findings show 
that the variables are stationary but not cointegrated, the Granger causality test could be con
ducted with the panel VAR context. However, if the variables are cointegrated, a panel VECM can 
be adopted to test both short-run and long-run causality.

4.1. Data
The empirical analysis is based on quarterly panel data: 35 advanced countries4 and 26 emerging 
countries5 over 68 quarters (from 2000 Q1 to 2016 Q4). All the data are presented in Table 1.

4.2. Unit root tests on panel data

4.2.1. The first-generation panel unit root tests
From an empirical literature perspective, the main unit root tests on panel data are Levin, Lin, and 
Chu (2002) (LLC) and Im, Shin and Wang (2003; IPS). Both tests are based on the Augmented 
Dickey-Fuller hypothesis (ADF). The tests were carried out on the three variables at the level (I 0), 
and at the first order (I 1). Specifications include with “constant and trend”. We test the null 
hypothesis that the variable in question is non-stationary. Thus, rejecting the null hypothesis 
means that the variable is stationary. As shown in Table 2, the test of Im, Pesaran and Shin 
(IPS) shows that the quasi-correlation of Real GDP growth rates (QCORRijt) is stationary in level (I0) 
as well as in first difference (I1). There are several studies that have examined real output whose 
findings have supported the stationary of business cycles. Ben-David and Papell (1998) find real 
GDP to be stationary for 16 developing countries. Li (2000) observes that real GDP is stationary for 
China over the period 1952–98. In addition, Smyth (2003) examines the Im, Pesaran and Shin 
(1997) panel unit root test and finds Chinese provincial real GDP per capita to be stationary. In 

Table 1. Definition and data sources
Variable Definition Sources
QCORRijt The quasi-correlation between the 

real GDP growth rates of the 
emerging country (i) and the 
advanced country (j) for the period 
(t)

Author’s calculation. Growth rates 
are taken from the International 
Monetary Fund (IMF— 
International Financial Statistics)

ERRi;t The exchange rate regime of the 
emerging country (i) in the period 
(t)

The « FINE » classification of 
Ilzetzki et al. (2017)

ERRj;t The exchange rate regime of the 
advanced country (j) in the period 
(t)

The « FINE » classification of 
Ilzetzki et al. (2017)

Table 2. Unit root tests on panel data

Variables

at level (I 0) at first order (I 1)

LLC IPS LLC IPS
QCORRijt 13.2850 −66.7189*** −211.795*** −215.015***

(1.000) (0.000) (0.000) (0.000)

ERRi;t 26.2795 4.16593 −193.145*** −166.346***

(1.000) (1.000) (0.000) (0.000)

ERRj;t 2.06186 1.42035 −141.727*** −109.786***

0.9804 0.9222 (0.000) (0.000)

0.9352 0.0903 (0.000) (0.000)

Source: Author’s calculations. The probabilities are in brackets, *** significant at the 1% level. The LLCabbreviations: 
Levine-Lin-Chu; IPS: Im-Pesaran-Shin. 
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a recent study, Paresh Kumar Narayan and Seema Narayan (2010) note that real output is 
stationary around a trend for 40 developing countries.

However, we observe that the exchange rate regime of the emerging country (ERRi;t) and the 
exchange rate regime of the advanced country (ERRj;t) are non-stationary at level but stationary at 
first difference. As we mentioned above, we apply the “FINE classification” method which orders 
the flexibility of the exchange rate according to an index ranging from 1 (less flexible) to 15 (more 
flexible). It is meaningful to examine the stationary of exchange rate regimes by using unit root 
tests on panel data. First, the addition of the individual dimension to the time dimension is 
a significant interest for the analysis of non-stationary series such as exchange rate regimes. 
Hence, exchange rate regimes in advanced and emerging countries span a wide range. Many 
advanced countries (the euro zone) prefer some form of single currency pegs. In contrast, several 
emerging economies have officially adopted flexible exchange rate regimes. Other emerging and 
developed countries have operated a variety of intermediate exchange rate regimes (adjustable 
pegs, crawling bands, currency baskets,,, etc.). Secondly, Hurlin and Mignon (2005) noted that the 
end of the Bretton Woods system generated a structural break such that it is not very relevant to 
work over a long period combining various exchange rate regimes. Rather than extending the 
study period, an alternative then consists of increasing the amount of data by including informa
tion relating to different countries. It is indeed important to think that the long-term properties of 
the series, as well as their characteristics in terms of stationarity, have a high probability of being 
common to several countries. The use of panel data thus makes it possible to work on small 
sample sizes (in the time dimension) by increasing the number of available data (in the individual 
dimension), thereby reducing the probability of facing structural breaks and palliating the problem 
of the low power of small-sample tests. In this context, Baltagi and Kao (2000) noted that non- 
stationary panel data econometrics aims to combine the “best of both worlds”: processing non- 
stationary series using time series methods and increasing the number of data and the power of 
the tests with the use of the individual dimension.

On the other hand, the test of Levin, Lin and Chu (2002) indicates that all the variables are not 
stationary at level, but stationary at first difference. Thus, we can perform the cointegration tests 
before examining Granger causality.

4.2.2. The second-generation panel unit root tests
We examine data properties using the Second-generation panel unit root tests that allow for 
cross-sectionally dependent. We apply the Pesaran’s (2007) Cross-sectionally Augmented CIPS 
test. As Table 3 shows, we find that the quasi-correlation of Real GDP growth rates (QCORRijt) is 
a stationary process. However, the exchange rate regime of the emerging country (ERRi;t) and the 
exchange rate regime of the advanced country (ERRj;t) are non-stationary. These findings confirm 
the results obtained by Im, Pesaran and Shin (IPS) first-generation test.

4.3. Cointegration tests on panel data
Here, we apply the Pedroni cointegration tests on panel data (1999, 2004). For these tests, the null 
hypothesis is that there is no cointegration. The results show that the null hypothesis of absence of 
cointegration cannot be rejected by five tests on the variable QCORRijt and by the seven tests on 
the variables ERRi;t, and ERRj;t as shown in Table 4. Therefore, the empirical properties of the 
examined variables require the estimation of a Panel VAR model because there is no cointegration 
relationship between the (non-stationary) variables at level.

4.4. Econometric methodology
The model follows that of Holtz-Eakin, Newey and Rosen (1988) and describes the cause-and- 
effect relationships between business cycles comovement ðQCORRijtÞ, exchange rate regimes in 
emerging countries ERRi;t

� �
, and exchange rate regimes in advanced countries (ERRj;tÞ as shown in 

equation (1): 
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Table 3. Panel unit root tests with cross-sectional dependence: Pesaran—CIPS
A- quasi-correlation of Real GDP growth rates (QCORRijt)

Sample: 2000Q1 2016Q4

Cross-sections: 910

Balanced observations: 67

Total observations: 60,970

Deterministics: Constant and trend

CIPS unit root test

Null hypothesis: Unit root

Test results:

Statistic t-stat p-value
CIPS: −3.66090 <0.01

Truncated CIPS: −3.58990 <0.01

Critical values:

Level CIPS Trunc. CIPS

1% −2.62 −2.62

5% −2.54 −2.54

10% −2.50 −2.50

B- Exchange rate regime of the emerging country (ERRi;t)

Sample: 2000Q1 2016Q4

Cross-sections: 910

Balanced observations: 67

Total observations: 60,970

Deterministics: Constant and trend

CIPS unit root test

Null hypothesis: Unit root

Test results:

Statistic t-stat p-value
CIPS: NA ≥0.10

Truncated CIPS: −1.07806 ≥0.10

Critical values:

Level CIPS Trunc. CIPS

1% −2.62 −2.62

5% −2.54 −2.54

10% −2.50 −2.50

C- Exchange rate regime of the advanced country (ERRj;t)

Sample: 2000Q1 2016Q4

Cross-sections: 910

Balanced observations: 67

Total observations: 60,970

Deterministics: Constant and trend

CIPS unit root test

Null hypothesis: Unit root

Test results:

Statistic t-stat p-value
CIPS: NA ≥0.10

Truncated CIPS: −1.11625 ≥0.10

(Continued)
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QCORRijt ¼ f ERRi;t; ERRj;t
� �

(1) 

According to Mahembe and Odhiambo (2019), this causal technique can be written in VAR and 
matrix format as shown in equation (2) 

ΔQCORRijt
ΔERRi;t
ΔERRj;t

2

4

3

5 ¼

α1k
α2k
α3k

þ �
p� 1
L¼1

β11ijLðMÞ β12ijLðMÞ β13ijLðMÞ
β21ijLðMÞ β22ijLðMÞ β23ijLðMÞ
β31ijLðMÞ β32ijLðMÞ β33ijLðMÞ

2

4

3

5 �

ΔQCORRijt� L
ΔERRi;t� L
ΔERRj;t� L

2

4

3

5 þ

ε1ijt
ε2ijt
ε3ijt

2

4

3

5 (2) 

Where QCORRijt, ERRi;t and ERRj;t are as defined in equation (1); Δ is the first difference operator; 
i and j = 1, . . ., N; t = 1, . . ., T; αS and βS (k = 1 . . ., 3) are parameters to be estimated. εkt (k = 1,.3) are 
white noise error terms. Causality is inferred from the lagged dynamic variables of the explanatory 
variables βS using the partial χ2 statistics of the Wald test (Wald, 1943).

4.5. Granger panel causality test results
As we mentioned above, the null hypothesis of this test is “the explanatory variable” does not 
cause according to Granger “the dependent variable”. Moreover, various criteria for selecting the 
number of delays (Akaike Information Criterion, Schwarz Information Criterion, Hannan-Quinn 
Criterion, Final Prediction Error, Corrected version of AIC) have been proposed in the literature. In 
their study, Abiad et al., 2013) compared these selections criteria for the length of lags using 
Monte Carlo simulation. They found that SIC is the most accurate. Therefore, by applying the 
Schwarz Information Criterion in our model, we find that the number of optimal lags has been 
established at five.

This test represents an interesting case for it reveals a bidirectional causality as illustrated in 
Table 5. The results of the present study show the existence of a bidirectional causal relationship 
between the quasi-correlation of the real GDP growth rates (between emerging and advanced 
economies) and the exchange rate regimes of these two groups of countries 
ðERRi;t; ERRj;t $ QCORRijtÞ. This result seems important because there doesn’t appear to be other 
similar studies that directly arrive at this observation, especially on business cycles relationship 
between advanced and emerging economies. Thus, the results obtained in this analysis can raise 
debates and avenues of research in the academic field, on the one hand, and develop other important 
aspects for economic policy makers, on the other hand. For policy implications, this means that 
exchange rate regime decisions have a significant impact on business cycle co-movement. Moreover, 
the output correlation between developed and emerging countries, especially in recession periods, 
could motivate policymakers to adjust the exchange rate system as an economic policy response.

4.6. Robustness check: Dumitrescu-Hurlin (2012) panel causality test
We check the robustness of our results by applying Dumitrescu-Hurlin (2012) panel causality test 
that allows coefficients to be different across cross-sections. As illustrated in Table 6, we find the 
existence of a bidirectional causal relationship between the quasi-correlation of the real GDP 
growth rates (between emerging and advanced economies) and the exchange rate regimes of 

Table 3. (Continued) 
Critical values:

Level CIPS Trunc. CIPS

1% −2.62 −2.62

5% −2.54 −2.54

10% −2.50 −2.50

Source: Author’s calculations. 
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these two groups of countries ðERRi;t; ERRj;t $ QCORRijtÞ. This result confirms our findings obtained 
by the Panel Granger causality test.

4.7. Impulse response results
The impulse response functions in Figure 1 show that the comovement of business cycles between 
advanced countries and emerging countries responds positively and significantly to the exchange 
rate regimes of these two groups of countries in the short term. However, the positive effect begins 
to wane before being negative from the third quarter and the fifth quarter for emerging economies 
and developed economies, respectively. This means that a more flexible exchange rate regime 
may increase the degree of output correlation in the short run (in the first year), but it decreases in 
the medium term (in the second year). On the other hand, the exchange rate regimes of both 
emerging and developed economies respond negatively and significantly to the output correlation. 
This could be explained by the fact that the monetary policy actors intervene during the high level 
of output correlation (especially in financial/economic crisis periods) by reducing the degree of 
flexibility of the exchange rate regime to protect their economy from external shocks. These 
findings confirm the results obtained by the Granger causality test. Moreover, these results seem 
valuable since other studies do not directly find these observations, in particular on impulse 
responses.

5. Conclusion and policy implications
As demonstrated above, this article aims to test the effects of the different exchange rate regimes 
on business cycles comovement between advanced and emerging countries. It particularly seeks 
to answer the following question: Does the nature of the exchange rate system affect the degree 
of output correlation between these economies? To address this question, the present study relied 
on empirical, discussed the literature related to the different exchange rate systems and output 
comovement and finally reviewed the methodology and the framework of the empirical analysis.

The starting point to develop the empirical model was to test the stationarity properties of 
variables via unit root tests on panel data. Then, panel cointegration tests were performed since 
the variables were not stationary in levels (I 0), but stationary in first differences (I 1). The tests 
applied were the cointegration tests on panel data of Pedroni (1999, 2004). The results show that 
the null hypothesis of absence of cointegration cannot be rejected by five tests on the variable 
QCORRijt and by the seven tests on the variables ERRi;t, and ERRj;t. Therefore, in so far as there is no 
cointegration relationship between the (non-stationary) variables at level, the empirical properties 
of the examined variables require the estimation of a Panel VAR model.

Table 4. Panel cointegration tests

Test Stat.

Dependent Variables

QCORRijt ERRi;t ERRj;t

Pedroni (,2004) Panel v-Statistic −10.95561 −21.28176 −76.78445

Panel rho-Statistic 0.853057 3.676319 3.234801

Panel PP-Statistic −10.30856*** 1.378285 1.474179

Panel ADF-Statistic 2.914866 3.091208 3.453638

Group rho-Statistic 0.408908 5.541064 7.101475

Group PP-Statistic −15.64676*** 1.586179 2.582151

Group ADF-Statistic 2.889651 4.287354 4.603574

Observation 61,880 61,880 61,880

Inference No cointegration No cointegration No cointegration
Source: Author’s calculations. *** significant at the 1% level, ** significant at the 5% level. 
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We went on to examine the causal relationship by Granger Causality test (VAR modeling) on 
panel data. This test illustrated the existence of a bidirectional causal relationship between the 
quasi-correlation of the real GDP growth rates (between emerging and advanced economies) and 
the exchange rate regimes of these two groups of countries ðERRi;t; ERRj;t $ QCORRijtÞ. Furthermore, 
Dumitrescu-Hurlin (2012) panel causality test confirms our results.

Finally, the impulse response functions show that the business cycles comovement between 
advanced countries and emerging countries responds positively and significantly to the exchange 
rate regimes of these two groups of countries in the short term. However, the positive effect begins 
to wane before being negative from the third quarter and the fifth quarter for emerging economies 
and developed economies, respectively. On the other hand, the exchange rate regimes of both 
emerging and developed economies respond negatively and significantly to the output correlation.

To conclude, the present study is important for several reasons. First, a limited number of 
previous studies have linked the output comovement to the different exchange rate regimes, 
especially between advanced and emerging economies. Second, our results seem valuable since 
other studies do not directly find these observations. Third, the paper produces several policy- 

Table 5. Panel Granger causality based on VAR estimation
Period 2000T1-2016T4

Observation 57,330

Number of lags 5

Dependent Variable Direction of causality/explanatory variables
χ2 (p-value)

QCORRijt ERRi;t ERRj;t

QCORRijt 47.27094*** 74.2832***

(0.000) (0.000)

ERRi;t 25.53052*** 5.301288

(0.000) (0.3802)

ERRj;t 89.44512*** 2.252464

(0.000) (0.8132)

Source: Author calculations. The ***, ** and * denote a significance of 1%, 5% and 10%, respectively. 

Table 6. Dumitrescu Hurlin panel causality tests
Sample: 2000Q1 2016Q4

Lags: 2

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
ERRj;t does not 
homogeneously cause 
QCORRijt

2.74983 9.61815 0.0000

QCORRijt does not 
homogeneously cause 
ERRj;t

2.04090 −0.37923 0.0045

ERRi;t does not 
homogeneously cause 
QCORRijt

1.71805 −4.93221 0.0000

QCORRijt does not 
homogeneously cause 
ERRi;t

3.13032 14.9839 0.0000

Source: Author’s calculations. 
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related and policy-oriented implications. For example, our main finding shows the existence of 
a bidirectional causal relationship between output comovement and the exchange rate regimes. 
For policy implications, this means that exchange rate regime decisions have a significant impact 
on business cycle co-movement. Also, the output correlation could motivate policymakers to 
adjust the exchange rate system as an economic policy response. Examples include Indonesia 
and Hungary in 2008, as well as Poland and Romania during the sovereign debt crisis in 2011. In 
this context, the transmission channels of monetary policy to the real sphere are numerous. They 
mainly pass through the interest rate, the credit, and the exchange rate. The effectiveness of 
monetary policy is conditional on the relative importance of these different channels. Moreover, 
the transmission channels of monetary policy may be different from one country to another due to 
the diversity of financial structures. In particular, the same monetary policy measure can lead to 
different macroeconomic effects depending on the country: a similar decrease in the interest rate 
from one country to another can lead to a slight increase or a significant growth in demand 
depending on each country. For example, the implementation of a common monetary policy in 
Europe could lead to unnecessary biases if the transmission channels differ between the European 
member countries of the monetary union. Furthermore, if the shocks are idiosyncratic, then the 
establishment of a monetary union implies a non-negligible cost for its members.

Figure 1. Impulse response 
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Moreover, monetary policy is linked to exchange rate regimes. Many emerging economies have 
moved toward more flexible exchange rate regimes. Most monetary policies in this group of 
countries have changed to allow more monetary autonomy, with inflation-targeting policies. This 
change has contributed to the stability of prices and the transition of emerging markets’ exchange 
rate regimes from fixed rate to intermediate and floating rate.

On the other hand, the impulse response illustrates that a flexible exchange rate regime may 
increase the degree of output correlation in the short run, but it decreases in the medium term. 
This result could have important implications for policymakers. Hence, flexible exchange rate 
regime could be adopted to weaken business cycles transmission, especially in recession periods.
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2. The source is the International Monetary Fund (IMF), 
“World Economic Outlook” report, April 2009.

3. This method is used several times in IMF reports, we 
can cite as an example “World Economic Outlook”, 
April 2009, chapter 3.

4. We use the IMF classification. These countries are 
Austria, Belgium, Cyprus, Estonia, Finland, France, 
Germany, Greece, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Portugal, Slovakia, 
Slovenia, Spain, Australia, Canada, Hong Kong, Czech 
Republic, Denmark, Iceland, Israel, Japan, Korea, New 
Zealand, Norway, Singapore, Sweden, Switzerland, 
United Kingdom and United States.

5. We use the IMF, S&P and Dow Jones classifications. 
These countries are Bangladesh, China, India, 
Indonesia, Malaysia, Philippines, Thailand, Bulgaria, 
Hungary, Poland, Romania, Turkey, Russia, Ukraine, 
Egypt, Pakistan, Qatar, Emirates, South Africa, 
Argentina, Brazil, Chile, Colombia, Mexico, Peru, and 
Venezuela.
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Appendices

Appendix 1. Reinhart and Rogoff “FINE” classification
Grid Exchange rate regime
1 No separate legal tender

2 Pre announced peg or currency board arrangement

3 Pre announced horizontal band that is narrower than or equal to ±2%

4 De facto peg

5 Pre announced crawling peg

6 Pre announced crawling band that is narrower than or equal to ±2%

7 De factor crawling peg

8 De facto crawling band that is narrower than or equal to ±2%

9 Pre announced crawling band that is wider than or equal to ±2%

10 De facto crawling band that is narrower than or equal to ±5%

11 Moving band that is narrower than or equal to ±2% (i.e., allows for both appreciation and 
depreciation over time)

12 Managed floating

13 Freely floating

14 Freely falling

15 Dual market in which parallel market data is missing.

Source: Reinhart and Rogoff (Reinhart et al., 2003) 

Appendix 2. Reinhart and Rogoff “COARSE” classification
Grid Régimes de change
1 Fixed regime No separate legal tender

1 Pre announced peg or currency board 
arrangement

1 Pre announced horizontal band that is 
narrower than or equal to ±2%

1 De facto peg

2 Limited flexibility Pre announced crawling peg

2 Pre announced crawling band that is 
narrower than or equal to ±2%

2 De factor crawling peg

2 De facto crawling band that is narrower 
than or equal to ±2%

3 Manage floating Pre announced crawling band that is wider 
than or equal to ±2%

3 De facto crawling band that is narrower 
than or equal to ±5%

3 Moving band that is narrower than or equal 
to ±2% (i.e., allows for both appreciation 
and depreciation over time)

3 Managed floating

4 Freely floating Freely floating

5 Freely falling Freely falling

6 Dual market in which parallel market data is 
missing

Dual market in which parallel market data is 
missing.

Source: Reinhart & Rogoff, 2004) 
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