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The effect of asymmetries in fiscal policy conducts on 
business cycle correlation in the EU 

Petr Rozmahel, Ladislava Issever Grochová, Marek Litzman 
(MUAF) 

Contribution to the Project 

The paper deals with the issues of fiscal policy harmonisation in the EU with a special attention 

given to the countries staying out of the Euro area including the CEE countries. The paper 

identifies the fiscal indiscipline and dissimilarity together with the non-Euro area membership to 

have negative effects on correlation of business cycles in the EU. The paper intends to 

contribute to the discussion on the implications of current insider-outsider constellations for 

European governance. 
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Abstract 

The paper examines the effects of asymmetries in fiscal policy conduct upon the correlation of 

business cycles in the European Union. In particular the paper estimates the effects of fiscal 

indiscipline and dissimilarity on business cycle correlation in the period 1996-2012 using a panel 

of 27 EU countries. The paper pays special attention to Central and Eastern European countries 

and examines the effects of interactions between fiscal policy measures and the fact that the 

country has not yet adopted the Euro. The results show a significant and robust negative effect of 

fiscal indiscipline and dissimilarity upon business cycle correlation in the EU. The paper also 

provides some evidence for the significance of intra-industry trade as well as of the interactions 

between fiscal measures and non-Euro area membership. The study provides arguments for 

fiscal policy harmonisation and fiscal discipline of the Euro area member as well as acceding 

countries, as undisciplined and dissimilar fiscal policies are shown as sources of business cycle 

deviations from the average European cycle.  

 

Key words: European integration, Euro area, business cycle correlation, fiscal divergence, fiscal 

irresponsibility, optimum currency area 

JEL: E32, E62, F15 
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1. Introduction 

Monetary and economic integration in Europe is continuing. The European Union, as well as the 

Euro area, has been enlarging gradually. Also the progress in macroeconomic policy 

harmonisation has been obvious over the past decade. However, the progresses in the 

harmonisation of monetary and fiscal policies are remarkably different. Whereas the European 

Central Bank conducts common monetary policy for the Euro area member countries and 

acceding countries are also expected to adjust their policies in line with the Maastricht 

convergence criteria, fiscal policy is still under the control of national authorities. Apart from the 

augmentation of the Stability and Growth Pact (SGP) by the Fiscal Compact rules introduced in 

the Treaty on Stability, Coordination and Governance (2011), there has been hardly any progress 

in the process of government spending and tax policy harmonisation so far in Europe. 

The asymmetry in fiscal and monetary policy harmonisation implies problems for Euro area 

member as well as non-member countries as the autonomous fiscal policy influences public 

debts and leads to substantially increasing debt-to-GDP ratios in some states.   As stated by 

Feldstein (2005), the current institutional structure of Europe, with centralized monetary policy 

and decentralized fiscal policy, creates a strong bias towards irresponsible behaviour of 

governments leading to large chronic fiscal deficits and rising ratios of debt-to-GDP.  Apart from a 

lack of fiscal discipline in general, Kočenda et al. (2008) observe the extent in the heterogeneity 

in the fiscal convergence. They also find higher fiscal discipline of the CEE countries acceding to 

the Euro area than the EU 15. They conclude that current fiscal practices may destabilize 

economic activity in the European Union, and delay the adoption of the Euro in the acceding 

countries.   

The literature also provides some evidence of the negative impact of undisciplined and divergent 

fiscal policies on business cycle correlation in the European Union, especially in the Euro area. 

Reduced business cycle correlation increases the costs of common monetary policy from the 

perspective of the Optimum Currency Areas theory (OCA). The OCA endogeneity hypothesis 

suggests factors that influence the OCA criteria such as business cycle similarity. Among these 

the impact of fiscal policy harmonisation upon cyclical similarity is also discussed in this 

framework. Despite there being no existing theoretical formal model describing the link between 

fiscal convergence and business cycle correlation, Darvasz et al. (2005) explain the link intuitively 

and test it empirically. They find statistically significant and robust evidence of a negative impact 

of fiscal indiscipline and divergence on business cycle synchronization. They explain that 

countries running persistently high budget deficits are also countries that create idiosyncratic 

shocks. Accordingly, reducing the scope for idiosyncratic shocks by reducing the budget deficits 

raises the coherence of the business cycle with other countries. This argument is also supported 

by Crespo et al. (2011). In their study fiscal deficits are shown to be an important potential source 

of idiosyncratic macroeconomic shocks, especially in the Euro area. Given the fact that fiscal 

objectives are driven by national priorities, they could later turn into another source of asymmetric 

shocks. Such effects might affect the CEE countries and the dynamics of their integration into the 

Euro area since low correlation of business cycles is a strong argument of the CEE national 

authorities for postponing Euro adoption in their countries.   

To demonstrate current fiscal heterogeneity and indiscipline in Europe one might compare the 

fiscal behaviour of countries and country groups before and after the major impact of the global 
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financial crisis. The debt-to-GDP ratio increased by 0.4 percentage points (p.p.) from 2000 to 

2006 in the EU27 as well as in the Euro area (17 countries). In 2007-2012, the debt-to-GDP ratio 

increased by 26.3 % in the EU and by 24.3 p.p. in the Euro area. Using another division of the 

country-groups comprising the EU core, periphery and CEE countries1, there is a different 

development of fiscal measures in that period. In 2007-2012, the core countries increased the 

debt-to-GDP ratio on average by 19.2 p.p. and CEE countries by 18.5 p.p. By contrast, in the 

periphery countries this ratio increased by more than 54 p.p. in the same period. The majority of 

CEE countries, including Czech Republic, Poland, Slovakia, Slovenia and also Bulgaria and 

Romania, still keep their indebtedness at up to 60% of GDP2. The average indebtedness of the 

Euro area countries amounted to a level of 90% in average in the same period. 

Regarding the effect of fiscal policy upon business cycle correlation suggested in the literature 

and when looking at the current situation in Europe, one might argue about the direction of 

causality. The idiosyncratic fiscal policy, which is usually related to fiscal irresponsibility, can be 

considered as being a source of macroeconomic shocks reducing business cycle correlation. In 

contrast, in the case of asymmetric macroeconomic shock, the idiosyncratic fiscal policy of a 

country might be the result of a country’s attempt to cope with the shock. Thus, such a divergent 

fiscal policy can lead to a higher cyclical correlation as a consequence in this case.  This 

ambiguity makes the question of the link ultimately empirical (Darvasz et al., 2005). 

Regarding the current discussion on the need of moving closer towards a fiscal union 

arrangement in Europe, which is a highly sensitive issue in the CEE countries acceding to the 

Euro area, the effect of fiscal policy upon cyclical macroeconomic performance is examined in 

the paper. Hence, the paper asks what the effects of dissimilar and undisciplined fiscal policies 

are upon business cycle correlations in Europe. 

In particular, the paper examines whether the countries keeping a fiscal discipline measured by 

the Fiscal Compact criterion of a structural deficit have more synchronized business cycles with 

the EU 15 and EU 27 average. In addition, the paper tests whether closing the fiscal gaps, e.g. 

lowering the differences between the national government debts per head and the EU15 and 

EU27 average leads to higher business cycle correlations. Giving special attention to CEE 

countries, the paper also examines the interaction between the fiscal policy measures and the 

fact that the country has not yet adopted the Euro. From this point of view, the paper intends to 

contribute to the discussion on the implications of current insider-outsider constellations for 

European governance.  

 

 

 

                                                      
1 The following division is used. Core: BE, DK, DE, FR, LU, NL, AT, FI, SE; CEE countries: BG, CZ, EE, CY, LT, LV, HU, 

PL, RO, SK, SI; periphery: IE, GR, ES, IT, PT. 
2Updated to 2012. 
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2. Literature review 

2.1  OCA theory endogeneity: business cycle similarity drivers 

The EU membership brings for all new EU members including the CEE countries the commitment 

to adopt the Euro when reaching appropriate level of convergence.  Apart from the Maastricht 

criteria, the ECB and the authorities of acceding countries regularly evaluate other relevant 

criteria to assess the preparedness for joining the Euro area.  Low business cycle correlation 

belongs among the most frequent arguments for postponing the process of the Euro adoption in 

the CEE countries. Business cycle correlation measuring has become a popular subject of 

academic research over the past two decades, especially with regards to the European economic 

and monetary integration.   

The examination of business cycle correlation in the European integration processes has its 

underpinnings in the literature of Optimum Currency Areas (OCA) theory. In its exogenous 

approach, the theory defines business cycle similarity as an important criterion to be reached 

before joining the common monetary union. High business cycle similarity minimizes the risk of 

the occurrence of asymmetric shocks, which would be difficult for a common central bank in the 

union to deal with. From this point of view the acceding countries are supposed to reach the 

appropriate level of convergence and similarity including the business cycle correlation before 

entering the Euro area. 

In a later development of the theory, the OCA endogeneity hypothesis became a subject of the 

research interest. According to the hypothesis, the OCA criteria cannot be considered purely 

exogenous as they can be affected by the integration factors. In particular, as the countries 

become more integrated in terms of economic and trade relations, their cycles become more 

correlated.  

Apart from rising trade intensity, the OCA endogeneity hypothesis introduces other factors of 

which drive the business cycle correlation. The hypothesis has the implications for the acceding 

countries with relatively less correlated business cycles to the Euro area members. The cyclical 

correlation of the new Euro area countries to the rest of the monetary union might increase after 

adoption of the Euro.   The purpose of the paper is to contribute to discussion on the OCA criteria 

endogeneity by shedding some light on the link between the fiscal policy discipline and 

harmonisation and similarity of business cycles. In particular, the paper examines the effect of 

fiscal indiscipline and dissimilarity on business cycle correlation in Europe with a special attention 

to the CEE countries acceding the Euro area.  

 Regarding the brief historical development of OCA theory, Mundell originally proposed it in a 

pioneering article (1961) and it then extensively developed. A traditional list of the OCA criterions 

defined in the early phase of the OCA theory’s development, e.g., by Ingram (1962), McKinnon 

(1963), Kenen (1969), Mintz (1970), Corden (1972), comprises of similarity in the inflation rates, 

similarity in industrial and production structures, diversification of output, labour and factor 

mobility, and flexible wages or fiscal integration. After a period of an intellectual limbo (Tavlas, 

1993), meaning the lack of research interest, OCA theory revived due to the intensive integration 

processes in Europe starting during the 1990s. Business cycle similarity and also shock 

asymmetry are the criterions becoming frequently applied under the approach of the “New” 

optimum OCA theory (Mongelli, 2002, 2008). The original Mundellian OCA approach considered 
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business cycle similarity to be exogenous to monetary policy. From this point of view, the cyclical 

similarity is a necessary precondition or a desired condition for countries forming a common 

monetary union. The recent developments in the OCA literature has emphasised the empirical 

applicability of OCA criteria so that further EU and EMU enlargement intensions could be tested 

and examined. Highly influential works by Bayoumi and Eichengreen (1993, 1996, and 1997) 

introducing the OCA index, shock asymmetry testing and other OCA empirical applications come 

from these times.  

Rather than an exogenous approach, the endogenous character of business cycle similarity and 

convergence in integrating Europe has become the subject of many theoretical and empirical 

papers in the past two decades. The OCA endogeneity hypothesis has been stimulated by a well-

known disputation between Paul Krugman’s (1993) negative view on regional specialization3 and 

the opposing European Commission’s view (1990) advocating the beneficial effects of production 

diversification and business cycle convergence resulting from continuing economic and monetary 

integration. Frankel and Rose (1997, 1998) contributed to the OCA endogeneity discussion 

significantly when finding evidence of the positive influence of trade intensity upon business cycle 

correlation. More precisely, intra-industry trade was identified as a business cycle similarity 

(Fidrmuc, 2001, 2004). Other studies confirmed the influence of bilateral trade upon output 

correlation (e.g. Fontagne and Freudenberg (1999), Gruben et al. (2002) or Calderón et al. 

(2007), Baxter and Kouparitsas (2005)), although the size of the effect differs substantially. In 

other words, the OCA endogeneity hypothesis suggests rising business cycle correlation due to 

increasing trade intensity among the Euro area member countries. The evidence of positive effect 

of monetary integration upon bilateral trade of integrating countries was given in Rose (2000), 

Rose and Wincoop (2001), Persson (2001) Frankel-Rose (2002). Regarding the following OCA 

literature development, other business cycle correlation factors such as fiscal policy 

harmonisation (Darvas et al., 2005; Kocenda et al., 2008, Crespo-Cuaresma et al., 2011), 

financial market integration, specialization in production  (Kalemli-Oczan et al., 2001, 2003; 

Inklaar et al., 2008; Imbs, 2004) exchange rate volatility (Otto et al. 2001, Enders, Z. et al., 2013), 

capital flows (Jansen and Stockman, 2004), institutional changes (Canova et al. 2012), etc. have 

been identified.  

Considering the later development of the OCA endogeneity hypothesis there are also arguments 

dampening the estimated endogenous effects of integration process. Willet et al. (2010) stress 

that there is a lack of theoretical analysis in the OCA literature explaining the expected time 

horizons for various types of endogenous effects. The time frame of the endogenous responses 

in labour market flexibility and macro policy coordination was inadequately analysed and 

discussed in recent literature.  The authors also expect different patterns of the endogenous 

spillovers and responses across the Euro area countries. Similarly, Matthes (2009) states that 

although the endogenous effects of EMU are theoretically relevant, in practice their ability to 

foster the convergence among the Euro area countries is limited and the real impact is of low 

importance so far. Other empirical studies such as Vieira and Vieira (2012) or Buscher and 

                                                      
3Krugman’s specialization hypothesis is in line with conclusions by Kenen (1969) defined during the early phase of OCA 

theory development. Kenen also forecasted a higher sensitivity of monetary union members to idiosyncratic sectoral 
shocks due to their lower diversification of production.  
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Gabrisch (2012) provide evidence that OCA endogeneity does not hold for some EMU countries 

or has a little impact under current economic conditions in Europe.  

Most of the critical studies mention a lack of theoretical as well as empirical literature on the 

endogenous effects of the monetary integration in Europe. Particularly, there is a need for 

theoretical models explaining the estimated effects. To some extent this applies also for the 

effects of fiscal policy harmonisation. 

2.2 The role of fiscal policy in business cycle correlation and 
convergence processes 

Authors focussing on this topic often mention the lack of literature on the issue of the effect of 

fiscal policy asymmetries on business cycle similarity and convergence. Darvas et al. (2005) 

state, that no one to their knowledge, had explored the link between differences of national fiscal 

policies and the synchronisation of their business cycles. They also point out that there is 

theoretical model formally linking fiscal convergence to business cycle synchronisation.  They 

use the average differences between fiscal positions as well as differences in the level of total 

government budget deficits as measures o fiscal policy differences. 

Using a panel of 21 OECD countries over the time period 1964-2003, Darvas et al. (2005) find an 

empirically robust and significant relation between fiscal convergence and more synchronised 

business cycles. They also find evidence that reduced primary deficits (or higher surpluses)   

increase business cycle synchronisation across countries.  Regarding the gap in related 

literature, Kočenda et al. (2008) intend to provide a comprehensive empirical study on fiscal 

convergence in the new EU states. Although their study does not focus on business cycle 

similarity directly, it provides an interesting suggestion of fiscal convergence evaluation. The 

authors modify the methodology proposed by Vogelsang (1998, 1999) and apply alternative 

measures of fiscal convergence. They use flexible convergence tests allowing for structural 

breaks. Their study observes a poor progress in fiscal convergence and a lack of fiscal discipline 

in general across the EU countries.  The fiscal discipline is measured in terms of satisfying the 

convergence criterion of the Maastricht Treaty.  The deficit-to-GDP and debt-to-GDP ratio is 

compared to the two related Maastricht benchmarks. The new EU countries reveal themselves to 

be relatively more fiscally disciplined than the old EU15. As a conclusion Kočenda et al. call for 

new fiscal reforms to achieve a credible and strong fiscal union.  Not surprisingly, the lack of 

attention to fiscal policy influence on business cycle similarity in the EU is mentioned in another 

influential paper on that issue by Crespo-Cuaresma (2011). They analyse the effect of fiscal 

policy applying the fiscal budget surplus and other factors on cyclical synchronisation in the EU in 

the period 1995-2008. They suggest original business cycle synchronisation indicator, measuring 

the relative differences in business cycle dispersion in the reference country groups.  According 

to authors, this measure allows for more detailed analysis of the dynamics of business cycle 

coherence than the bilateral correlation coefficients. Examining the endogeneity problems, they 

employ instruments for fiscal policy measures capturing mainly the information on political 

determinants of fiscal stances. Their results show that fiscal policy and trade integration are 

important drivers of business cycle synchronisation. They conclude that the fiscal deficits are 

identified as sources of idiosyncratic macroeconomic fluctuations in the Euro area. Their findings 

are in line with those of Artis et al. (2008). They identify divergent fiscal policies and 
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heterogeneous labour market rigidities as factors lowering business cycle synchronicity, 

regardless of the definition of other determinants such as trade and financial integration.  

Inklaar et al. (2008) re-examine the impact of various factors, including monetary and fiscal 

policies, financial integration and specialization and also trade intensity, upon business cycle 

synchronisation. They find that the effect of trade intensity on business cycle similarity is smaller 

than previously reported in literature. They find the effects of fiscal and monetary policies to be at 

least as strong as the trade effect. Using a panel of OECD countries, Furceri (2009) finds some 

evidence that countries with similar government budget positions tend to have smoother business 

cycles, meaning that fiscal policy convergence might lead to smoother cycles. In addition to that, 

such reduced cyclical volatility due to fiscal convergence stimulates growth. Regarding the lack of 

literature focused primarily on the link between fiscal policy and business cycle similarity, there 

are a number of papers dealing with fiscal policy characters. Some useful implications might be 

drawn from those papers for business cycle similarity analysis.  Apart from the already mentioned 

paper by Kočenda et al. (2008), Holm-Hadulla et al. (2012) provide some evidence of the effect 

of unexpected output gap changes and numerical expenditure rules upon fiscal discipline. They 

find a procyclical fiscal behaviour of those governments that have no strict numerical expenditure 

rules. Accordingly countries with strict numerical expenditure rules do not have a pro-cyclical bias 

of their spending policies, which provides an argument for the need for rule-based restrictions to 

expenditure policy. Finally, Fatas and Mihov (2010) provide a comprehensive comparative study 

on the link between fiscal policy and the business cycle in the Euro area and United States. They 

find the Euro-wide fiscal policy more procyclical than in the United States, where it is strongly 

countercyclical. On the contrary, the automatic stabilizers are larger and fiscal policy is less 

volatile in the Euro area.  

2.3 Business cycle similarity measuring: The lack of consensus 
in OCA methodology 

Although OCA theory provides a strong theoretical framework for all OCA criteria selections, 

including business cycle similarity, it does not suggest a unified methodological approach to be 

applied for empirical testing. Therefore the studies usually differ in the way in which the business 

cycles are identified and similarity is measured. Considering the business cycle identification 

problem, the approaches differ depending on whether classical business cycles or deviation 

cycles are supposed to be the subject of the analysis. Whereas the classical cycles are 

considered as fluctuations in absolute levels (in terms of absolute expansions and recessions) of 

the aggregate economic activity (Burns and Mitchel, 1946), the growth (deviation) cycles are 

defined as deviations of the aggregate economic activity around its trend (Lucas, 1977).  

Thus, the latter approach assumes some type of detrending technique to be applied to dissect 

the cyclical component of the analysed economic time series. According to studies by De Haan et 

al. (2008) or Fidrmuc and Korhonen (2006), growth cycle analysis predominates in economic 

literature. King and Rebelo (1993) consider using a stationary time series in the case of growth 

cycle analysis as being the most important advantage of this approach. In addition, Artis et al. 

(2004) point out that Central and Eastern European countries are characterised with high growth 

trends. Therefore they consider it appropriate to use growth cycle analysis for those countries. 

On the contrary, there are still studies, such as Bordo and Helbling (2010), Giannone et al. 
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(2008), or Ozyildirim et al. (2010) which analyse classical cycles using a sufficiently long time 

series of data.   

Considering the dominance of growth cycle analysis, the problem of selecting an appropriate 

detrending technique occurs. A discussion comprising influential works by Canova (1998, 1999), 

Baxter and King (1999), Stock and Watson (1999),  Schenk-Hopé (2001), Watson (2007), Estrela 

(2007), Kauermann et al. (2011) points out the weaknesses and threats of existing detrending 

approaches and particular filters and tests the characters and statistical properties of “ideal” 

filters. The critique applies to time as well as frequency domain filters. As an outcome of this 

discussion, a set of different filters is typically applied together in business cycle studies to 

prevent the problem of individual filter imperfections and to support the robustness of results.   

In addition to the problem of a subjective choice of a detrending technique, the studies also differ 

in the measure of similarity. The simple Pearson’s correlation coefficient is the most often used 

measure of business cycle similarity in literature, as stated by De Haan et al. (2008), Flood and 

Rose (2010) or Mink et al. (2012). A comparison of correlation coefficients in few consecutive 

time periods or rolling window correlation is used for examining convergence tendencies. Since 

this approach seems to be strongly logical and simple, it also includes methodological problems 

and caveats when treating and interpreting the results in an inappropriate way, as described in a 

critical paper by Inclaar andde Haan (2001) reacting to papers by Artis-Zhang (1997, 1999) who 

examine business cycle co-movement patterns in European countries before and after joining the 

European Exchange Rate Mechanism (ERM) of the European Monetary System (EMS) in 1979. 

Another critique of correlation deals with the statistical nature of this method. In fact correlation 

does not need the cycles to be identified; it examines “only” the statistical association between 

the analysed macroeconomic time series. As a reaction to that, Harding and Pagan (2002, 2006) 

suggest that the concordance index measuring the fraction of time the countries share an 

identical phase (expansion or recession) of the business cycle. The concordance measure needs 

the turning points and also the phases of the cycles to be identified. The measure is used very 

rarely in literature, since there is no reliable methodology to identify the turning points4. In 

addition, the application of a concordance index demands the availability of a long 

macroeconomic time series so that the complete cycles can be identified. It especially counts for 

the classical cycles, which are characteristic with a longer expansion phase when the potential 

output is growing (Artis, 2004)5. Due to the lack of a sufficiently long time series, particularly in 

the case of Central and Eastern European countries, the method could hardly be used to 

examine business cycle convergence in the EU. Regarding the recent evolution in business cycle 

similarity analysis, the alternative approaches to business cycle similarity measuring such as 

Wälti (2012) or Mink et al. (2012) have to be mentioned. Mink et al. (2012) distinguish between 

the output gap synchronicity and similarity to evaluate business cycle coherence in the Euro area 

for the period 1970-2006 using the US as a benchmark. The measure of synchronicity examines 

the fraction of time the countries appear jointly above or under the trend. The similarity index 

                                                      
4 The naive rules of turning point identification proposed by Canova (1998, 1999), Bry-Boshan Algorithm (Bry and 

Boschan, 1971) or the rules used by the NBER belong to standard methods of business cycle turning point 
identification in literature.  

5 Artis (2004) assumes that some of the CEE countries had not completed a full classical cycle since the transformation 
period.  
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compares the extent of deviation from the trend. According to Mink et al. (2012), the resultant 

composite measure consisting of the synchronicity as well as similarity indicator takes the 

differences in the signs and amplitudes of the output gaps more adequately into account than 

correlation. Thus it is a more relevant measure for a monetary policy decision making process 

than correlation.   

Crespo-Cuaresma et al. (2011) apply the structural unobserved component model and other 

filters to identify cycles in EU countries to analyse the role of fiscal policy and intra-EU trade in 

business cycle synchronisation. Analysing the degree of synchronisation, they estimate a rate of 

change in the cyclical components’ dispersion6. In particular, the synchronisation indicator is 

based on measuring the relative difference in business cycle dispersion in the group reference 

with and without the inclusion of a particular country. A negative value of the measure means that 

the country induces cyclical divergence in the group and a positive one implies cyclical 

convergence.  

Recalling the limitation of using correlation and similar measures in panel data based techniques, 

there are few attempts in literature to prevent the aggregation problem. For instance Cerqueira 

and Martins (2009) points out that the majority of recent papers dealing with business cycle 

similarity in the EU or elsewhere use the cross-correlation of outputs and averaging of other 

variables over certain time spans. Hence, the estimations are either cross sectional or panels 

with few observations based on cross correlation coefficients and averages of other variables in 

subsequent time spans. Such an aggregation reduces the importance of time variability in original 

data. To prevent the undesirable effects of aggregation, they develop a synchronisation index 

that enables them to make a panel of disaggregated data over time. Their alternative cross-

correlation index, which is mostly based on a comparative analysis of the individual 

countries‘growth rates, has several advantages: there is no loss of observations; there is no need 

to set time spans; it distinguishes temporary correlations due to some negative shocks in a 

particular year. Artis and Okubo (2011) augment the cross-correlation index by employing the 

extended Fisher transformation to overcome a kind of asymmetry of an original index proposed 

by Cerqueira and Martins (2009). Due to this transformation, the index is bound in symmetric 

ranges.  

Taking into consideration the limitations of the methodology of business cycle identification and 

measuring their similarity, we employ various techniques to identify the cyclical components 

including band-pass filters and an unobserved component model. We also use alternative 

measures of business cycle correlations. Apart from a simple Pearson’s correlation coefficient, 

we apply alternative cross correlation measures as suggested by Cerqueira and Martins (2009) 

and Artis and Okubo (2011) to increase the robustness of results. 

 

 

                                                      
6 This synchronicity measure was originally proposed in Crespo-Cuaresma and Amador (2010).  
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2.4 Our contribution 

As pointed out by Darvas et al. (2005), Kočenda et al. (2008) and Crespo-Cuaresma et al. 

(2011), there is still a gap in literature dealing with the link between fiscal policy and the similarity 

of business cycles. This study intends to contribute by shedding some light on the effect of fiscal 

discipline and similarity on business cycle correlation. In addition to that, it focuses on the CEE 

countries and the EU countries still staying out of the Euro area. Apart from examining the role of 

the Euro, the paper also focuses on the interaction effects of not having the Euro and being 

fiscally undisciplined and divergent from the EU average. Regarding the general implicit idea of 

the traditional approach to OCA theory, which has also been reflected in the Maastricht treaty, 

countries are assumed to be similar or close to a potential European average before joining the 

Euro area. The reason is to avoid later asymmetries on a national or regional level, which could 

hardly be stabilized using common monetary policy. Hence, the paper uses the EU15 and EU27 

average cycles as a reference benchmark to measure correlations for both models.  

As was already mentioned above from the perspective of Maastricht treaty, the similarity in fiscal 

behaviour should be guaranteed by keeping fiscal discipline, in terms of the Stability and Growth 

Pact defining the rules of the total national debt, at less than 60% of GDP and fiscal deficit not 

higher than 3% of GDP. This paper introduces two measures of fiscal discipline and similarity. 

The fiscal similarity measure is based on the revisited SGP introduced as the Fiscal Compact, 

which suggests keeping the structural deficit at up to 0.5%. The paper’s fiscal responsibility 

measure is estimated as the difference of current structural deficit of a country and the Fiscal 

Compact rule. The structural deficit is based on the estimation of potential products of analysed 

countries as a long term trend component of the GDP and GVA time series using three 

alternative filtering techniques.  The fiscal similarity measure is calculated as the difference 

between the country’s gross public debt per capita and the EU15/EU27 average (excluding the 

particular analysed country). Using the debt per capita measure, the paper follows the current 

political trend of evaluating the indebtedness of countries using measures which are clearly 

understood by the public. Compared to the traditional approach based on measuring the debt-to-

GDP ratio, the per capita approach also excludes the possibility of creative accounting, which 

underestimates the debts as one could see in the past process of the EMU enlargement and its 

following development. The paper also considers using new alternative measures of business 

cycle correlation published in recent literature as a contribution to its approach. The Cerqueira-

Martins cross correlation index (Cerqueira-Martins, 2009) and the augmented Artis-Okubo index 

(Artis-Okubo, 2011), providing the measures of correlations for each particular year (quarter) in 

analysed time series, allow the use of a longer time series as well as larger panels for business 

cycle analysis.  

3. Empirical strategy  

The paper examines the link between fiscal policy conduct and business cycle correlation in the 

EU. In particular, the study estimates the effects of fiscal indiscipline and dissimilarity upon 

business cycle correlation.  

The fiscal indiscipline is measured as the difference of the structural deficit-to-GDP ratio to the 

limit set by the Fiscal Compact. The fiscal dissimilarity is calculated as the difference of the 

government debt per head from EU15 and EU27 averages. Hence, the paper tests whether the 
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countries keeping fiscal discipline measured by the Fiscal Compact criterion of a structural deficit 

have more synchronized business cycles with EU15 and EU27 averages. It also examines 

whether closing the fiscal gaps, e.g. lowering the differences between the national government 

debt per head levels and the EU15 and EU27 averages, leads to higher business cycle 

correlation. 

The panel multivariate regression model for the dataset of 27 EU countries using the generalized 

least squares estimator is applied in the analysis. In order to estimate the effects of undisciplined 

and dissimilar fiscal policies on business cycle correlation, the following independent variables 

are included in the model: fiscal indiscipline and dissimilarity measures, trade intensity, and a 

spatial dummy for Euro area membership. Interactions between fiscal measures and a spatial 

dummy capturing the effect of Euro area membership, as well as time specific effects to identify a 

possible influence of the global crisis, are also included in the model and its extended version. 

Both models use annual data in the time period of 1996-2012. The 5-year overlapping windows 

of quarterly GDP and IP are used to calculate the correlation coefficients in annual frequency. To 

be specific, each correlation coefficient in the resultant time series of business cycle correlation in 

annual frequency refers to the preceding 5-year time span. 

 

The regression model examining the link between fiscal policy conduct and business cycle 

correlation (1) and its extension by interaction effects (2) can take the following forms:  

 

,௧݈݅݉݅ݏ_ܥܤ ൌ ן   ߚଵܥܵܫܨ,௧  ,௧ܴܷܧଶܱܰܰߚ  ,௧ܫܮܩߛ  ௧ߥ  ,௧ (1)ߝ

,௧݈݅݉݅ݏ_ܥܤ ൌ ן   ߚଵܥܵܫܨ,௧  ,௧ܴܷܧଶܱܰܰߚ  ,௧ܥܵܫܨଷሺߚ כ ,௧ሻܴܷܧܱܰܰ  ,௧ܫܮܩߛ
 ௧ߥ   ,௧ߝ

(2)

,௧ߝ ൌ ߤ  ,௧ (3)ݑ

 

where ݈݅݉݅ݏ_ܥܤ,௧ denotes the measure of business cycle similarity between the country i and 

reference benchmark j, which is the average cycle of EU15 and EU27 without the respective 

country i. The similarity is measured as a rolling correlation over a five-year rolling window of 

quarterly GDP and GVA in 1996-2012. The final time series of business cycle correlation at 

annual frequency consists of the coefficients measuring the correlation of cycles in the preceding 

five years. The cyclical component was dissected applying the Hodrick-Prescott filter (HP), 

Christiano-Fitzgerald filter (CF) and the Unobserved Component Model (UCM). The Cerqueira-

Martins cross-correlation index (Cerqueira-Martins, 2009) and its extended form by Artis-Okubo 

(2011) were used as alternative measures of correlation using the annual GDP and GVA in 2000-

2013. The Cerqueira-Martins index (CM) takes the form: 
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where ݎ,௧ denotes the cross-correlation index of country i with the reference benchmark j 

(EU15/27) in time t, ݀,௧ and ݀,௧  represent the GDP and GVA growth rates in time t, ҧ݀
 and ҧ݀

 are 

the average growth rates of country i and reference benchmark j in the time period T. The 

resultant index is bound by ranges <-∞; 1>. 

Artis-Okubo (2011) augmented the index using Fisher transformation, which binds the resulting 
similarity measure ߩ,௧ by symmetrics range <-∞; ∞>. 

 

,௧ߩ ؠ
1
2
݈݃ ቆ

1
1 െ ,௧ݎ

ቇ ; (5)

 

Considering the contemporary developments of EU legislation, the paper uses a fiscal 

indiscipline measure based on the Fiscal Compact criterion, as defined in the revised Stability 

and Growth Pact, with a lower limit of the structural deficit of 0.5% introduced in the Treaty on 

Stability, Coordination and Governance (2011). The Fiscal Compact criterion compares the value 

of the actual structural deficit of country i and the official fiscal compact limit. Hence the fiscal 

indiscipline measure might take the form: 

 

,௧ܥܵܫܨ ൌ ቤ
ݐ݊݁݉݊ݎ݁ݒ݃ ݈ܽݎ݁݊݁݃ ,௧ݐ݂݅ܿ݅݁݀

.ݐ ܦܩ ܲ,௧
െ ݈ܽܿݏ݂݅ ቤ (6)݉ݑ݅ݎ݁ݐ݅ݎܿ

 

The increasing value of the measure indicates a larger difference between the fiscal position and 

the criterion, which, in fact, in the majority of European countries, implies rising indiscipline or 

irresponsibility. 

 

The Fiscal dissimilarity measure is estimated as: 

 

,௧ܥܵܫܨ ൌ    ቤ
ݏݏݎ݃ ݀݁ݐ݈ܽ݀݅ݏ݊ܿ ݐ݊݁݉݊ݎ݁ݒܩ ,௧ݐܾ݁݀

ݕݎܽݑ݊ܽܬ 1 ݊ ݊݅ݐ݈ܽݑܲ ,௧
െ
ݐ݊݁݉݊ݎ݁ݒܩ ሺିሻ,௧ݐܾ݁݀ ݏݏݎ݃ ݀݁ݐ݈ܽ݀݅ݏ݊ܿ

݊݅ݐ݈ܽݑܲ ݊ ሺିሻ,௧ݕݎܽݑ݊ܽܬ 1
ቤ (7)

 

The potential output is estimated as a trend component of the GDP time series of country i 

applying the Hodrick-Prescott and Christiano-Fitzgerald filters and the unobserved component 

model when measuring their correlation for each model specification.   

Intra-industry trade is also expected as a driver of business cycle similarity, as suggested in the 

literature (e.g. Fidrmuc 2001, 2004). The paper estimates it using the Grubel-Lloyd index, which 

measures the share of intra-industry trade within the overall trade volume between countries i 

and j. The increasing value of the GLI index indicates a higher bilateral trade intensity and deeper 

integration. The index takes the form: 
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,௧ܫܮܩ ൌ ቆ1 െ
∑ หܺ,,௧ െ ,,௧หܯ

∑ หܺ,,௧  ,,௧หܯ
ቇ כ 100 (8)

where ܺ,,௧ and ܯ,,௧ denote the export and import of commodity k (SITC classification) 

between country i and the reference benchmark j (EU 15/27). 

 

NONEUR is the dummy variable capturing whether the EU country has adopted the Euro 

(NONEUR=0) or still belongs among the candidate countries (NONEUR=1). Regarding the 

positive influence of monetary integration on business cycle correlation described in OCA 

endogeneity hypothesis literature, the paper expects a negative sign suggesting that countries 

out of the Euro area have less correlated cycles.   

 

ሺܥܵܫܨ,௧ כ  ,௧ሻ in the extended model describe the interaction of fiscal indisciplineܴܷܧܱܰܰ

(dissimilarity) and the effect of staying out of the Euro area.  

 

The term ߥ௧ captures the time specific effects. In examining the time specific effects, the paper 

intends to shed some light on the influence of the financial crisis that hit the European Economy 

in 2007/2008 and might act as a kind of symmetric shock. Such a shock is expected to be 

symmetric in terms of putting the economies in the same business cycle phase of recession and 

stagnation despite having a dissimilar intensity. 

 .,௧ is the error term comprising country specific effects and i.i.dߝ

The Eurostat database was the source of data for the empirical analysis. 

4. Empirical findings 

Table 1 summarizes the parameters describing the estimated effect of the fiscal indiscipline 

measure and its impact on business cycle correlation of the EU countries to the Euro area 

average. The table includes estimated parameters of the panel regression model (eq. 1) as well 

as its extended version (eq. 2) with the interaction terms (_int) The influence of the fiscal 

indiscipline of the EU countries (including the Euro area member as well as non-member 

countries) in presented in the column of parameters β1 in the model without interactions. In the 

extended model with interaction terms the parameter β1 shows the effect on the Euro area 

countries. The column of parameters β1+β3 describes the interaction effects of fiscal indiscipline 

and not being the member of the Euro area. The variety of examined models capture the 

correlation of business cycles dissected with the Hodrick-Prescott (HP), Christiano-Fitzgerald 

(CF) filters and Unobserved Component Model (UOC). Also Cerqueira-Martins (CM) and 

augmented Artis-Okubo (AO) indices were used as alternative measures of cyclical similarity. 

The average Euro area (EU15) as well EU27 business cycles were used as benchmarks. The 

complete results of the model, including the estimated effects of the intra-industry trade 

measured with the GLI index and time-specific effects, are presented in the appendix. Moreover, 

estimated effects of all regressors upon the business cycles using the GVA as a proxy of 

aggregate economic activity are attached there. 
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Table 1: The effect of fiscal indiscipline and its interaction with non-membership in the Euro area on 
business cycle correlation (GDP) 

model β 1 β1+β3 N R2 

corr_hp -3.179 (0.128)*** 286 0.410 

corr_hp_int -2.748 (0.247)*** -3.494 (0.208)*** 286 0.409 

corr_cf -4.132 (0.096)*** 286 0.357 

corr_cf_int -1.671 (0.231)*** -5.942 (0.080)*** 286 0.365 

corr_uoc -1.020 (0.163)*** 252 0.236 

corr_uoc_int -0.496 (0.183)*** -2.019 (0.203)*** 252 0.253 

cm_hp -1.684 (0.484)*** 286 0.182 

cm_hp_int -0.324 (0.602) -2.945 (0.695)*** 286 0.182 

cm_cf -1.662 (0.486)*** 286 0.182 

cm_cf_int -0.319 (-0.604) -2.907 (0.699)*** 286 0.182 

ao_hp -2.730 (1.011)*** 286 0.103 

ao_hp_int -1.798 (1.615) -3.227 (1.351)** 286 0.098 

ao_cf -2.711 (1.013)*** 286 0.103 

ao_cf_int -1.789 (1.616) -3.494 (1.355)** 286 0.098 

Source: Authors’ calculations 

Note: Corr_hp denotes correlation of cyclical components using Hodrick-Prescott filter; int 

denotes the model where interaction effects are also tested; cf - Christiano Fitzgerald filter; 

uoc – Unobserved Component Model; cm – Cerqueira-Martins cross correlation index; ao – 

Artis-Okubo augmented coos correlation index  

Negative signs of β1 across examined models suggest the inverse relation between fiscal 

indiscipline and business cycle similarity. Thus, the larger the gap between structural deficit and 

Fiscal Compact criterion, the lower the business cycle correlation of the EU countries with the 

EU15/27 average. The estimations of models using alternative CM and AO correlation indices 

are insignificant for the Euro-area members. 

A strong negative effect of fiscal indiscipline upon business cycle correlation in the non-Euro area 

is estimated as shown in column (β1+β3). Considering the impacts of other control variables 

presented in table 3 included in the appendix, non-membership in the Euro area as such seems 

to be a factor lowering the business cycle correlation of the EU countries with the EU15 average. 

Also almost all model specifications provide significant evidence that the intra-industry trade is a 

positive driver of cyclical similarity, including the ones identified with alternative CM and AO 

measures. Assessing the time specific effects, one might notice a rise in parameters since 2007, 

especially in the case of standard HP and CF filters7. The paper attributes this increase to the 

influence of the global crisis pushing the national cycles into a downswing phase, which is 

obvious mainly in the case of the band-pass filters providing rather smoother cycles contrary to 

UOC models and alternative CM and AO measure  

Using the EU27 as a benchmark, the fiscal indiscipline is estimated to have a strongly negative 

effect on business cycle correlation. The results are robust and significant, as shown in table 5 in 

                                                      
7 The results for business cycles identified with the Unobserved Component Model (UOC) were not included in the tables 

in the appendix since they are widely insignificant 
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the appendix. There is also the negative effect of non-Euro membership, significant for most of 

the models including the alternative CM cross-correlation measure. Intra-industry trade is 

estimated as a significant driver of business cycle correlation across all model specifications. 

Similarly to the previous set of models with the EU 15 benchmark, the crisis influence in the 

EU27 identified through the time specific effects testing seems to have an impact when both 

band-pass filters are used.   

As far as GVA is used for business cycle analysis, the main results are similar to those of GDP 

cycles. Fiscal irresponsibility has strong and significant negative effects on business cycle 

similarity towards the EU 15, as presented in table 4. The effects of the fiscal indiscipline in non-

Euro membership are also negative but with less statistical significance. The intra-industry trade 

positively influences the similarity of GVA cycles towards the EU 15 average in line with the OCA 

endogeneity hypothesis. The time specific effects are stronger in 2007 compared to previous 

periods across all model specifications implying a potential crisis influence in that year. Such 

effects remained high or even increasing in the following years mainly in the case of both band-

pass filters 

Table 2: The effect of fiscal indiscipline and its interaction with non-membership in the Euro area on 
business cycle correlation  

model β 1 β1+β3 N R2 

corr_hp -11.900 (0.880)*** 312 0.433

corr_hp_int -5.289 (1.992)***  -12.609 (1.871)*** 312 0.436

corr_cf -11.640  (1.527)*** 312 0.403

corr_cf_int -8.259 (1.836)***  -13.509 (1.764)*** 312 0.406

corr_uoc 0.647 (0.795) 252 0.209

corr_uoc_int -3.950 (0.234)* 6.250 (6.477) 252 0.223

cm_hp -6.830 (1.53)*** 338 0.114

cm_hp_int -3.980 (1.43)*** -10.330 (4.143)** 338 0.116

ao_hp -4.030 (5.920) 338 0.068

ao_hp_int 4.360 (8.320) -9.140 (6.090)* 338 0.072

Source: Authors’ calculations 

Table 2 presents the estimated effects of the fiscal dissimilarity on business cycle correlation in 

the EU. Apart from the model using the Unobserved Component Model (UOC) when dissecting 

and measuring GDP cyclical component correlations, the results show significant negative signs 

in the Euro area member as well as non-member countries. The rising gap between the country’s 

gross public debt per capita and the EU average8, denoting the fiscal dissimilarity measure and 

also its interaction with non-Euro membership, leads to lower business cycle correlations. An 

overall negative but less significant effect of non-Euro area membership is also estimated across 

most of the model specifications. On the contrary, the intra-industry trade intensity has significant 

positive effects on business cycle similarity. There were significantly positive time specific effects 

in 2006 for all estimated model specifications. These effects remained positive and significant for 

2007 and 2008 when applying the band-pass Hodrick-Prescott and Christiano-Fitzgerald filters. 

The research attributes this to a change in the overall economic performance in Europe, where 

                                                      
8 EU 27 average excluding the analysed country. 
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2006 was a year of remarkably positive GDP growth for many European economies followed by a 

downswing of the business cycle in the next years due to the global crisis hit. 

The estimations when the EU27 average is used as a benchmark are widely similar to those of 

EU15. Significantly negative effects of fiscal dissimilarity in the Euro area and overall positive 

effects of intra-industry trade upon business cycle correlations were estimated as shown in table 

9. The effects of non-Euro membership are also negative and significant. There was a significant 

rise of time-specific effects in 2007 when applying the band-pass filters.  

The results estimated for GDP are widely confirmed when using the GVA as a proxy for the 

business cycle for the EU15 as well as EU27 benchmarks. In the Euro area the negative effect of 

fiscal dissimilarity is significant and robust. The effect of fiscal divergence in the non-Euro area 

members shows rather ambiguous results. These are negative in the case of HP and BP filters, 

positive for the alternative CM measure and insignificant when applying the AO correlation 

measure. Intra-industry trade measured with the GLI index has significantly positive effects. 

There was also a strong positive time specific effect in 2007 that remained positive and 

significant in the following years in the case of band-pass filters and the traditional correlation 

measure.  

5. Conclusions 

This paper examined the effects of fiscal indiscipline and dissimilarity on business cycle 

correlation in the EU. Using the difference between countries’ structural deficits and the Fiscal 

Compact limit, this research provides evidence for the negative effect of fiscal indiscipline upon 

business cycle similarity. It also provides evidence for the negative link between fiscal 

dissimilarity measured by differences in national debts per head and business cycle correlation. 

Using alternative filtering techniques to isolate business cycles and alternative correlation 

measures, the paper considers the evidence found to be robust and significant. Similarly, it 

emphasizes the strongly positive effects of intra-industry trade intensity upon business cycle 

correlation in the EU. The analysis also shows the evidence of a negative effect of fiscal 

indiscipline and dissimilarity in the countries staying out of the Euro area. Testing for time specific 

effects, an increased effect upon business cycle correlation has been observed since 2007, 

which the paper attributes to the influence of the global crisis pushing EU countries into a cyclical 

downswing from that time.  

From a policy perspective, fiscal indiscipline and dissimilarity might be considered as sources of 

business cycle deviations of individual EU countries from the average European cycle. Thus the 

call for keeping fiscal rules, as defined by the Fiscal Compact or national numerical expenditure 

rules as reported in Holm-Hadulla (2010), seems to be a timely issue. However, regarding the 

efforts to stimulate economic recovery potentially by expansionary fiscal policy, because the 

monetary policy seems to be caught in a Keynesian liquidity trap and thus ineffective nowadays 

in Europe, the risk of softening and neglecting the extended fiscal rules appears to be relatively 

high. The paper also draws some implications for the monetary unification process in the CEE 

countries. The results of interaction effect estimations indicate that the fiscally undisciplined and 

dissimilar behaviour of the acceding countries reduce significantly business cycle correlation to 

the European cycle. This, in fact, might lead to postponing euro adoption in countries acceding to 

the Euro area  



  17 

 

References 
ARTIS, M. and OKUBO, T. (2011). ‚Does International Trade Lead to Business Cycle 

Synchronisation? A Panel Data Approach‘, The Manchester School, Vol. 79, pp. 318-332.   
ARTIS, M. and ZHANG, W. (1997). ‘International Business Cycles and the ERM: Is there a 

European Business Cycle?’ International Journal of Finance and Economics, Vol. 2, pp. 1-16. 
ARTIS, M. and ZHANG, W. (1999). ‘Further Evidence on International Business Cycles and the 

ERM: Is there a European Business Cycle?’ Oxford Economic Papers, Vol. 51, pp. 120-132. 
ARTIS, M. J., FIDRMUC, J. and SCHARLER, J. (2008). The transmission of business cycles 

Implications for EMU enlargement. The Economics of Transition., Vol. 16, pp. 559-582. 
ARTIS, M., MARCELLINO, M., PROIETTI, T. (2004). ‘Characterising the Business Cycles for 

Accession Countries’, CEPR-EABCN Conference on Business Cycle and Acceding Countries, 
Vienna. 

BAXTER, M. and KOUPARITSAS, M. A. (2005). ‘Determinants of Business Cycle Co-movement: 
A Robust Analysis’, Journal of Monetary Economics, Vol. 52, pp. 113-157. 

BAXTER, M., KING, R. G. (1999). ‘Measuring Business Cycles: Approximate Band-Pass Filters 
for Economic Time Series’. Review of Economics and Statistics, Vol. 81, pp. 575-593. 

BAYOUMI, T. and EICHENGREEN, B. (1993). ‘Shocking Aspects of European Monetary 
Integration’. In TORRES, F. and GIAVAZZI, F. (eds.). Adjustment and Growth in the European 
Monetary Union. Cambridge, Cambridge University Press, pp. 193-230. 

BAYOUMI, T., EICHENGREEN, B. (1996). ‘Operationalizing the Theory if Optimum Currency 
Areas’. CEPR Discussion Paper 1484. 

BAYOUMI, T., EICHENGREEN, B. (1997) ‘Ever closer to heaven? An Optimum Currency Areas 
Index for European Countries’. European Economic Revue vol. 41, pp. 761–770. 

BORDO, M. and HELBLING, T.  (2010). ‘International Business Cycle Synchronization in 
Historical Perspective‘, NBER Working Paper Series 16103.  

BRY, G. and BOSCHAN, C. (1971). ‘Cyclical Analysis of Time Series: Selected Procedures and 
Computer Programs’. NBER Technical Paper 20.  

BURNS, A. F.  and MITCHELL, W. C. (1946). ‘Measuring Business Cycles’, NBER Studies in 
Business Cycles, vol. 2. 

BUSCHER, H. and GABRISCH, H. (2012) The synchronization of wage dynamics across EMU 
members. A test of the endogeneity hypothesis. Empirica, Vol. 39, pp. 327-340. 

CALDERÓN, C., CHONG, A. and STEIN, E. (2007). ‘Trade intensity and business cycle 
synchronization: are developing countries any different?‘, Journal of Internation Economics, 
Vol. 71, pp. 2–21. 

CANOVA, F. (1998). ‘Detrending and Business Cycle Facts’, Journal of Monetary Economics, 
Vol. 41, pp. 533-540. 

CANOVA, F. (1999). ‘Does Detrending Matter for the Determination of the Reference Cycle and 
the Selection of Turning points?‘ Economic Journal, Vol. 109, pp.  126-150. 

CANOVA, F., CICCARELLI, M. and ORTEGA, E. (2012) Do Institutional Changes Affect 
Business Cycle? Evidence from Europe. Journal of Economic Dynamics and Control, Vol. 36, 
pp. 1520-1533.  

CERQUEIRA, P. A. and MARTINS, R. (2009) Measuring the Determinants of Business Cycle 
Synchronization Using a Panel Data Approach. Economics Letters, Vol. 102, pp. 106-108. 

CORDEN, W. M. (1972). ‘Monetary Integration. Essays in International Finance’. International 
Finance Section 93, Princeton University, Department of Economics. 

CRESPO-CUARESMA, J. and FERNANDEZ-AMADOR, O. (2010). ‘Business cycle convergence 
in EMU: A first look at the second moment’, Working paper in Economics and Statistics 22, 
University of Innsbruck. 

CRESPO-CUARESMA, J., PFFAFERMAYR, M. and KEPPEL, C. (2011). ‚Macroeconomic 
Aspects of European Integration: Fiscal Policy, Trade Integration and the European Business 
Cycle‘, FIW Research Report Series, III-004. 

DARVAS, Z., ROSE, A. K. and SZAPARY, G. (2005). ‘Fiscal Divergence and Business Cycle 
Synchronization: Irresponsibility is Idiosyncratic’, NBER Working Paper 11580. 

De HAAN, J., INKLAAR, R. and JONG-A-PIN, R. (2008). ‚Will business cycles in the euro area 
converge? A critical survey of empirici research‘, Journal of Economic Surveys, Vol. 22, pp. 
234-273.  



  18 

 

ENDERS, Z., JUNG, P. AND MUELLER, G. (2013) Has the Euro Changed the Business Cycle? 
European Economic Review, Vol. 59, pp. 189-211.  

European Commission (1990) ‘One Market, One Money. An Evaluation of the Potential Benefits 
and Costs of Forming an Economic and Monetary Union’. European Economy 44. 

FATAS, A. AND MIHOV, I. (2010). The Euro and Fiscal Policy. NBER Chapters in: Europe and 
the Euro,  National Bureau of Economic Research, Inc. pp. 287-324 

FELDSTEIN, M. (2005). The Euro and the Stability Pact. Journal of Policy Modeling, Vol. 27, pp. 
421-426. 

FIDRMUC, J. (2001). The Endogeneity of the Optimum Currency Area Criteria, Intraindustry 
Trade, and EMU Enlargement, LICOS Discussion Papers 10601. 

FIDRMUC, J. (2004). ‘The endogeneity of the optimum currency area criteria, intra-industry trade, 
and EMU enlargement”. Contemporary Economic Policy, Vol. 22, pp. 1–12. 

FIDRMUC, J. and KORHONEN, I. (2006). ‘Meta-Analysis of the business cycle correlation 
between the Euro area and CEECs’, Journal of Comparative Economics, Vol. 34, pp. 518–
537. 

FLOOD, R. and ROSE, A. K. (2010). ‘Inflation targeting and business cycle synchronization‘, 
Journal of International Money and Finance, Vol. 29, pp. 704-727.  

FONTAGNE, L. AND FREUDENBERG, M. (1999). ‘Endogenous Symmetry Shocks in Monetary 
Union‘, Open Economics Review, Vol. 10, pp. 263-287.  

FRANKEL, J. A. and ROSE, A. K. (1998) ‘The Endogeneity of the Optimum Currency Area 
Criteria’. The Economic Journal, Vol. 108, pp.1009–1025. 

FRANKEL, J. and ROSE, A. (1997). ‘Is EMU more justifiable ex post than ex ante”, European 
Economic Review, Vol. 41, pp. 753-760. 

FRANKEL, J. and ROSE, A. K. (2002) ‘An estimate of the effect of common currencies on trade 
and income‘, Quarterly Journal of Economics, Vol. 117, pp. 437–466. 

FURCERI, D. (2009). Fiscal Convergence, Business Cycle Volatility and Growth. Review of 
International Economics. Vol. 17, pp. 615-630. 

GIANNONE, D., LENZA, M. and REICHLIN, L. (2008). ‘Business Cycles in the Euro Area‘, NBER 
Working Paper Series 14529.  

GRUBEN, W.C., KOO, J. and MILLIS, E. (2002) ‘How much does international trade affect 
business cycle synchronization?‘, Federal Reserve Bank of Dallas Working Paper 0203. 

HARDING, D. and PAGAN, A. (2002) ‘Dissecting the Cycle: A Methodological Investigation’, 
Journal of Monetary Economics, Vol. 49, pp. 365–381. 

HARDING, D. and PAGAN, A. (2006). ‘Synchronisation of cycles.’, Journal of Econometrics, 
2006, pp. 59-79.  

HOLM-HADULLA, F., S. HAUPTMEIER a P. ROTHER. (2012). The impact of expenditure rules 
on budgetary discipline over the cycle. Applied Economics. Vol. 44,  pp. 3287-3296. 

IMBS, J. (2004). ‘Trade, finance, specialization, and synchronization” Review of Economics and 
Statistics, vol. 86, pp. 723–734. 

INCLAAR, R. and DE HAAN, J. (2001). ‘Is There Really a European Business Cycle? A 
Comment.’ Oxford Economic Papers, Vol. 53, pp. 215-220. 

INGRAM, J. C. (1962). ‘Regional Payments Mechanisms: The Case of Puerto Rico!’, University 
of North Carolina Press. 

INKLAAR, R., JONG-A-PIN, R. and De HAAN, J. (2008) ‘Trade and business cycle 
synchronization in OECD countries, a re-examination‘. European Economic Review, Vol. 52, 
pp. 234-273. 

INKLAAR, R., JONG-A-PIN, R. and DE HAAN, J. (2008). Trade and business cycle 
synchronization in OECD countries—A re-examination. European Economic Review. Vol. 52, 
pp. 646-666. 

JANSEN, W. J. and STOCKMAN, A. J. (2004). ‘Foreign direct investment and international 
business cycle comovement‘. European Central Bank Working Paper 401. 

KALEMLI-OZCAN, S., SØRENSEN, B.E. and YOSHA, O. (2001). ‘Economic integration, 
industrial specialization, and the asymmetry of macroeconomic fluctuations‘, Journal of 
International Economics, Vol. 55, pp. 107–137. 

KALEMLI-OZCAN, S., SØRENSEN, B.E. and YOSHA, O. (2003). ‘Risk sharing and industrial 
specialization: regional and international evidence‘, American Economic Review, Vol. 93, pp. 
903-918. 



  19 

 

KAUERMANN, G., KRIVOBOKOVA, T. and SEMMLER, W. (2011). ‘Filtering Time Series with 
Penalized Splines’, Studies in Nonlinear Dynamics and Econometrics, Vol. 15, pp. 1-28.  

KENEN, P. (1969) ‘The Theory of Optimum Currency Areas: An Eclectic View’. In: MUNDEL, R. 
and SWOBODA, A. (eds.). Monetary Problems in International Economy. Chicago: University 
of Chicago Press, pp. 41-60. 

KING, R.G., REBELO, S.T. (1993). ’Low Frequency Filtering and Real Business Cycles’, Journal 
of Economic Dynamics and Control, Vol. 17, p. 207–231. 

KOCENDA, E., KUTAN, A. and YIGIT, T. (2008). ‘Fiscal Convergence in the European Union’, 
North American Journal of Economics and Finance, Vol. 19, pp. 319-330.  

KOCENDA, E., KUTAN, A. M. and YIGIT, T. M. (2008). Fiscal convergence in the European 
Union. North American Journal of Economics and Finance. Vol. 19, pp: 319-330  

KRUGMAN, P. (1993). ‘Lessons of Massachusetts for EMU’. In TORRES, F., GIAVAZZI, F. 
(eds.): Adjustment and Growth in the European Monetary Union. Cambridge, Cambridge 
Univerzity Press, pp. 241–261. 

LUCAS, R. E. (1977). ‘Understanding Business Cycles‘, in BRUNNER. K., MELTZER, A. H. 
(eds.): Stabilisation Domestic and International Economy. Carnegie-Rochester Conference 
Series on Public Policy, Vol. 5, pp. 7-29. 

MATTHES, J. (2009)  Ten Years EMU – Reality Test for the OCA Endogeneity Hypothesis, 
Economic Divergences and Future Challenges. Intereconomics, Vol. 44, pp. 114-128. 

MCKINNON, R. (1963) The Theory of Optimum Currency Area. American Economic Review, 
Sept. 1963, vol. 4, pp. 717–729. 

MINK, M., J., JACOBS, M. and De HAAN, J. (2012). ‘Measuring coherence of output gaps with 
an application to the euro area‘, Oxford Economic Papers, Vol. 64, pp. 217-236. 

MINTZ, N. (1970). ‘Monetary Union and Economic Integration’. NewYork: NewYork University 
Press, The Bulletin. 

MONGELLI, P. F. (2002). ‘New Views on The Optimum Currency Area Theory: What is EMU 
Telling Us?’ European Central Bank Working Paper 138.  

MONGELLI, P. F. (2008). ‘European Econonomic and Monetary Integration, and the Optimum 
Currency Area Theory’, European Central Bank, European Economy. Economic papers 302. 

MUNDELL, R. (1961). ‘A Theory of Optimum Currency Areas’, American Economic Review, Vol. 
51, pp. 657-665. 

OTTO, G., VOSS, G. and WILLARD, L. (2001). ‘Understanding OECD output correlations‘. 
Reserve Bank of Australia Research Discussion Paper 2001-5. 

OZYILDIRIM, A., SCHAITKIN, B. and ZARNOWITZ, V. (2010). ‚Business cycles in the euro area 
defined with coincident economic indicators and predicted with leading economic indicators‘, 
Journal of Forecasting. Vol. 29, pp. 6-28.  

PERSSON, T. (2001). ‘Currency unions and trade: how large is the treatment effect?‘, Economic 
Policy, Vol. 33, pp. 453–448. 

ROSE, A. (2000). ‚One money, one market: the effect of common currencies on trade.‘, 
Economic Policy, Vol. 30, pp. 7–46. 

ROSE, A. and WINCOOP, E. National money as a barrier to international trade: the real case for 
currency union. American Economic Revue, Vol. 91, pp. 386-390. 

SCHENK-HOPPÉ, K. R. (2001). ‘Economic Growth and Business Cycles: A Critical Comment on 
Detrending Time Series’ University of Zurich, Institute for Empirical Research in Economics, 
Working Paper 54. 

STOCK, J. H., WATSON, M. W. (1998), ‘Variable Trends in Economic Time Series‘, Journal of 
Economic Perspectives, Vol. 2, pp. 147–174. 

TAVLAS, G. S. (1993). ‘The „New“ Theory of Optimum Currency Areas’, The World Economy 4, 
pp. 663-685. 

Treaty on Stability, Coordination and Governance in the Economic and Monetary Union. (2011). 
Available at http://european-council.europa.eu/media/639235/st00tscg26_en12.pdf 

VIEIRA, C. and VIEIRA, I. (2012) Assesing the Endogeneity of OCA Conditions in EMU. The 
Manchester School, Vol. 80, pp. 77-91. 

VOGELSANG, T. J. (1998). Trend function hypothesis testing in the presence of serial 
correlation. Econometrica, Vol.  66, pp. 123–148. 

VOGELSANG, T. J. (1999). Testing for a Shift in Trend When Serial Correlation is of Unknown 
Form, Tinbergen Institute DiscussionPaper #99-016/4 

WÄLTI, S. (2012). ‘The myth of decoupling. Applied Economics‘ , Vol. 44, pp. 3407-3419.  



  20 

 

WASTON, M. (2007). ‘How Accurate Are Real-Time Estimates of Output Trends and Gaps?’, 
Economic Quarterly, Vol. 93, pp. 143–161. 

WILLET, T., PERMPOON, O. and WIHLBORG, C. (2010) Endogenous OCA Analysis and the 
Early Euro Experience. The World Economy, Vol. 33, pp. 851-872. 



  21 

 

Annex 
Table 3: The effect of fiscal indiscipline and its interaction with non-membership in the Euro area on 
business cycle correlation (GDP, EU15 as a benchmark)  

cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int cm_cf cm_cf_int ao_hp ao_hp_int ao_cf ao_cf_int

β 1 -3.179 -2.748 -4.132 -1.671 -1.684 -0.324 -1.662 -0.319 -2.730 -1.798 -2.711 -1.789

(0.128)*** (0.247)*** (0.096)*** (0.231)*** (0.484)*** 0.602 (0.486)*** 0.604 (1.011)*** 1.615 (1.013)*** 1.616 

β 3  -0.746 -4.271 -2.621 -2.588 -1.429 -1.421

(0.379)** (0.219)*** (0.883)*** (0.888)*** (2.129) (2.133) 

β 2 -0.189 -0.171 -0.161 -0.055 -0.064 0.034 -0.064 0.033 -0.074 -0.037 -0.074 -0.037

(0.014)*** (0.017)*** (0.005)*** (0.008)*** (0.016)*** (0.032) (0.016)*** (0.032) (0.054) (0.084) (0.054) (0.084) 

γ -0.031 -0.035 0.139 0.131 0.386 0.382 0.386 0.383 0.831 0.849 0.832 0.849

(0.013)** (0.014)** (0.013)*** (0.013)*** (0.041)*** (0.041)*** (0.041)*** (0.041)*** (0.252)*** (0.257)*** (0.252)*** (0.257)***

y2001 -0.018 -0.017 -0.002 0.000 0.077 0.073 0.077 0.074 -0.007 -0.005 -0.007 -0.004

(0.008)** (0.008)** 0.004 0.009 (0.023)*** (0.017)*** (0.023)*** (0.017)*** (0.059) (0.059) (0.058) (0.059) 

y2002 0.047 0.048 0.016 0.021 0.067 0.069 0.067 0.069 0.141 0.168 0.142 0.168

(0.008)*** (0.008)** (0.004)*** (0.010)** (0.023)*** (0.017)*** (0.023)*** (0.017)*** (0.059)** (0.062)*** (0.059)** (0.062)***

y2003 0.175 0.177 0.126 0.130 0.059 0.059 0.060 0.059 -0.020 0.001 -0.020 0.001

(0.008)*** (0.009)*** (0.004)*** (0.010)*** (0.023)** (0.017)*** (0.023)*** (0.017)*** (0.058) (0.060) (0.058 (0.060) 

y2004 0.216 0.218 0.167 0.170 0.155 0.147 0.155 0.147 0.187 0.192 0.187 0.191

(0.008)*** (0.009)*** (0.004)*** (0.010)*** (0.023)*** (0.018)*** (0.023)*** (0.018)*** (0.059)*** (0.060)*** (0.059)*** (0.059)***

y2005 0.105 0.106 0.140 0.146 0.110 0.095 0.110 0.095 0.000 0.000 0.000 -0.001

(0.009)*** (0.009)*** (0.004)*** (0.010)*** (0.024)*** (0.018)*** (0.024)*** (0.018)*** (0.058) (0.059) (0.058) (0.059) 

y2006 0.309 0.310 0.131 0.130 0.107 0.103 0.107 0.103 0.185 0.191 0.185 0.191

(0.009)*** (0.009)*** (0.004)*** (0.010)*** (0.024)*** (0.018)*** (0.024)*** (0.018)*** (0.058)*** (0.059)*** (0.058)*** (0.059)***

y2007 0.457 0.458 0.311 0.315 0.052 0.062 0.052 0.062 -0.028 -0.036 -0.028 -0.036

(0.009)*** (0.009)*** (0.004)*** (0.010)*** (0.025)** (0.020)*** (0.025)** (0.020)*** (0.059) (0.060) (0.059) (0.060) 

y2008 0.425 0.427 0.314 0.318 -0.057 -0.049 -0.057 -0.049 -0.207 -0.210 -0.208 -0.211

(0.009)*** (0.009)*** (0.004)*** (0.010)*** (0.024)** (0.018)*** (0.024)** (0.018)*** (0.059)*** (0.060)*** (0.059)*** (0.060)***

y2009 0.436 0.437 0.368 0.387 0.008 -0.008 0.008 -0.008 0.114 0.099 0.113 0.098

(0.009)*** (0.009)*** (0.005)*** (0.010)*** (0.025) (0.025) (0.025) (0.025) (0.065)* (0.068) (0.065)* (0.068) 

y2010 0.437 0.439 0.365 0.358 0.000 -0.010 0.000 -0.010 -0.033 -0.051 -0.034 -0.052

(0.009)*** (0.009)*** (0.005)*** (0.010)*** (0.025) (0.023) (0.025) (0.023) (0.063) (0.066) (0.063) (0.065) 

y2011 0.469 0.468 0.373 0.367 0.068 0.051 0.068 0.051 -0.061 -0.062 -0.061 -0.062

(0.009)*** (0.009)*** (0.005)*** (0.010)*** (0.024)*** (0.022)** (0.023)*** (0.022)** (0.061) (0.062) (0.060) (0.061) 

y2012 0.434 0.433 0.384 0.375 0.009 -0.002 0.009 -0.002 -0.115 -0.135 -0.114 -0.135

(0.009)*** (0.009)*** (0.006)*** (0.010)*** (0.024) (0.020) (0.024) (0.020) (0.060)* (0.064)** (0.060)* (0.064)** 

_cons 0.661 0.653 0.691 0.641 0.663 0.623 0.662 0.623 0.405 0.372 0.405 0.372

(0.016)*** (0.016)*** (0.009)*** (0.014)*** (0.029)*** (0.033)*** (0.029)*** (0.033)*** (0.165)** (0.173)** (0.165)** (0.173)** 

N 286 286 286 286 286 286 286 286 286 286 286 286

R2 0.410 0.409 0.357 0.365 0.182 0.182 0.182 0.182 0.103 0.098 0.103 0.098

Source: Authors’ calculations 
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Table 4: The effect of fiscal indiscipline and its interaction with non-membership in the Euro area on 
business cycle correlation (GVA, EU15 as a benchmark)  

cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int cm_cf cm_cf_int ao_hp ao_hp_int ao_cf ao_cf_int 

β 1 -0.621 -4.054 -0.793 -0.404 -2.690 -2.595 -2.690 -2.597 -1.092 -2.574 -1.081 -2.574

(0.086)*** (0.336)*** (0.073)*** (0.126)*** (0.182)*** (0.272)*** (0.181)*** (0.271)*** 0.676 (1.188)** 0.675 (1.190)** 

β 3  5.652 -0.682 -0.186 -0.180 2.968 2.977

(0.369)*** (0.196)*** (0.427) (0.426) (1.209)** (1.216)** 

β 2 -0.151 -0.285 -0.071 -0.051 0.044 0.049 0.044 0.049 0.005 -0.092 0.005 -0.093

(0.006)*** (0.017)*** (0.001)*** (0.006)*** (0.012)*** (0.018)*** (0.012)*** (0.018)*** 0.027 (0.042)** 0.027 (0.042)** 

γ 0.053 0.099 0.232 0.234 1.082 1.091 1.084 1.093 0.686 0.684 0.686 0.684

(0.011)*** (0.016)*** (0.007)*** (0.006)*** (0.081)*** (0.079)*** (0.080)*** (0.079)*** (0.052)*** (0.060)*** (0.052)*** (0.059)*** 

y2001 -0.011 -0.026 -0.448 -0.447 0.854 0.855 0.854 0.854 0.136 0.121 0.136 0.121

(0.005)** (0.008)*** (0.001)*** (0.002)*** (0.012)*** (0.012)*** (0.012)*** (0.012)*** (0.021)*** (0.025)*** (0.021)*** (0.025)*** 

y2002 0.207 0.192 -0.330 -0.329 1.223 1.226 1.223 1.226 0.537 0.522 0.537 0.521

(0.005)*** (0.008)*** (0.001)*** (0.002)*** (0.012)*** (0.012)*** (0.013)*** (0.013)*** (0.021)*** (0.024)*** (0.021)*** (0.024)*** 

y2003 0.315 0.302 -0.096 -0.095 1.236 1.237 1.235 1.236 0.616 0.606 0.616 0.606

(0.005)*** (0.008)*** (0.001)*** (0.002)*** (0.012)*** (0.012)*** (0.012)*** (0.012)*** (0.020)*** (0.022)*** (0.020)*** (0.022)*** 

y2004 0.320 0.309 -0.045 -0.045 1.144 1.145 1.144 1.144 0.535 0.530 0.535 0.530

(0.005)*** (0.008)*** (0.001)*** (0.002)*** (0.012)*** (0.011)*** (0.011)*** (0.011)*** (0.020)*** (0.023)*** (0.021)*** (0.023)*** 

y2005 0.298 0.287 0.002 0.003 1.223 1.224 1.222 1.223 0.809 0.803 0.809 0.803

(0.005)*** (0.007)*** 0.002 (0.002)*** (0.011)*** (0.010)*** (0.010)*** (0.010)*** (0.021)*** (0.024)*** (0.021)*** (0.024)*** 

y2006 0.435 0.427 -0.049 -0.048 1.225 1.224 1.224 1.223 0.679 0.672 0.678 0.672

(0.005)*** (0.007)*** (0.002)*** (0.002)*** (0.011)*** (0.011)*** (0.010)*** (0.011)*** (0.023)*** (0.026)*** (0.023)*** (0.026)*** 

y2007 0.622 0.608 0.172 0.172 1.247 1.248 1.246 1.247 0.962 0.951 0.961 0.951

(0.006)*** (0.007)*** (0.001)*** (0.002)*** (0.011)*** (0.011)*** (0.011)*** (0.011)*** (0.023)*** (0.028)*** (0.023)*** (0.028)*** 

y2008 0.600 0.574 0.199 0.200 0.194 0.195 0.193 0.194 -0.012 -0.021 -0.012 -0.022

(0.006)*** (0.008)*** (0.001)*** (0.002)*** (0.010)*** (0.010)*** (0.010)*** (0.010)*** (0.020) (0.025) (0.020) (0.025) 

y2009 0.593 0.580 0.227 0.230 -3.557 -3.557 -3.559 -3.558 -0.201 -0.200 -0.201 -0.201

(0.006)*** (0.007)*** (0.002)*** (0.002)*** (0.011)*** (0.010)*** (0.011)*** (0.010)*** (0.024)*** (0.028)*** (0.023)*** (0.028)*** 

y2010 0.600 0.594 0.222 0.225 1.205 1.206 1.205 1.205 0.423 0.421 0.422 0.421

(0.006)*** (0.007)*** (0.002)*** (0.002)*** (0.011)*** (0.010)*** (0.011)*** (0.010)*** (0.021)*** (0.025)*** (0.021)*** (0.025)*** 

y2011 0.611 0.605 0.214 0.217 0.958 0.957 0.958 0.957 0.269 0.265 0.269 0.265

(0.006)*** (0.008)*** (0.002)*** (0.003)*** (0.010)*** (0.010)*** (0.010)*** (0.010)*** (0.017)*** (0.020)*** (0.017)*** (0.020)*** 

y2012 0.578 0.577 0.203 0.205 . . . . . . . . 

(0.006)*** (0.008)*** (0.002)*** (0.003)*** . . . . . . . . 

_cons 0.373 0.429 0.654 0.642 -0.851 -0.859 -0.852 -0.860 -0.258 -0.203 -0.259 -0.203

(0.007)*** (0.018)*** (0.004)*** (0.006)*** (0.050)*** (0.050)*** (0.050)*** (0.050)*** (0.048)*** (0.056)*** (0.048)*** (0.056)*** 

N 260 260 260 260 240 240 240 240 240 240 240 240

R2 0.448 0.468 0.407 0.407 0.725 0.726 0.725 0.725 0.506 0.510 0.506 0.510

Source: Authors’ calculations 
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Table 5: The effect of fiscal indiscipline and its interaction with non-membership in the Euro area on 
business cycle correlation (GDP, EU27 as a benchmark)  

  cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int cm_cf cm_cf_int ao_hp ao_hp_int ao_cf ao_cf_int 

β 1 -2.592 -2.686 -3.607 -1.389 -1.408 -0.481 -1.383 -0.48 -2.246 -1.871 -2.228 -1.884

 (0.117)*** (0.175)*** (0.140)*** (0.230)*** (0.526)*** (0.556) (0.526)*** (0.558) (0.890)** (1.307) (0.893)** (1.308) 

β 3  0.227 -3.809 -1.906 -1.86 -0.884 -0.833

 (0.347) (0.220)*** (0.766)** (0.767)** (2.006) (2.010) 

β 2 -0.212 -0.216 -0.165 -0.071 -0.045 0.000 -0.045 -0.000 -0.049 -0.025 -0.049 -0.026

 (0.008)*** (0.009)*** (0.004)*** (0.007)*** (0.021)** (0.029) (0.021)** (0.029) (0.040) (0.072) (0.041) (0.072) 

γ 0.017 0.020 0.204 0.189 0.361 0.309 0.362 0.309 0.826 0.809 0.828 0.811

 (0.010)* (0.011)* (0.010)*** (0.011)*** (0.048)*** (0.096)*** (0.048)*** (0.096)*** (0.202)*** (0.202)*** (0.202)*** (0.203)*** 

y2001 -0.015 -0.016 -0.011 -0.002 0.055 0.049 0.055 0.049 0.002 0.008 0.002 0.009

 (0.006)** (0.006)** (0.004)*** 0.005 (0.009)*** (0.016)*** (0.009)*** (0.016)*** (0.094) (0.093) (0.094) (0.093) 

y2002 0.063 0.063 0.020 0.019 0.089 0.113 0.089 0.113 0.057 0.070 0.057 0.070

 (0.006)*** (0.006)*** (0.004)*** (0.005)*** (0.009)*** (0.017)*** (0.009)*** (0.016)*** (0.095) (0.096) (0.095) (0.096) 

y2003 0.194 0.195 0.127 0.133 0.048 0.049 0.048 0.049 -0.19 -0.176 -0.191 -0.176

 (0.006)*** (0.006)*** (0.004)*** (0.005)*** (0.009)*** (0.017)*** (0.009)*** (0.017)*** (0.097)* (0.097)* (0.097)* (0.097)* 

y2004 0.231 0.231 0.171 0.175 0.155 0.164 0.155 0.164 0.090 0.099 0.089 0.098

 (0.006)*** (0.006)*** (0.004)*** (0.005)*** (0.010)*** (0.016)*** (0.010)*** (0.016)*** (0.097) (0.096) (0.097) (0.096) 

y2005 0.123 0.123 0.154 0.152 0.087 0.093 0.087 0.093 0.035 0.039 0.035 0.038

 (0.006)*** (0.006)*** (0.004)*** (0.005)*** (0.010)*** (0.017)*** (0.010)*** (0.017)*** (0.096) (0.095) (0.096) (0.094) 

y2006 0.329 0.329 0.129 0.134 0.141 0.133 0.141 0.133 0.114 0.119 0.114 0.119

 (0.006)*** (0.006)*** (0.004)*** (0.006)*** (0.010)*** (0.017)*** (0.010)*** (0.017)*** (0.095) (0.094) (0.095) (0.094) 

y2007 0.498 0.499 0.32 0.328 0.046 0.040 0.046 0.040 -0.21 -0.207 -0.211 -0.207

 (0.009)*** (0.009)*** (0.004)*** (0.006)*** (0.010)*** (0.017)** (0.010)*** (0.017)** (0.094)** (0.093)** (0.094)** (0.093)** 

y2008 0.469 0.469 0.335 0.341 -0.017 -0.011 -0.017 -0.012 -0.253 -0.252 -0.254 -0.252

 (0.008)*** (0.008)*** (0.005)*** (0.006)*** (0.011) (0.018) (0.011) (0.018) (0.095)*** (0.094)*** (0.095)*** (0.094)*** 

y2009 0.474 0.475 0.389 0.399 -0.011 -0.010 -0.012 -0.011 -0.128 -0.132 -0.129 -0.133

 (0.008)*** (0.008)*** (0.005)*** (0.007)*** (0.011) (0.018) (0.011) (0.018) (0.104) (0.105) (0.104) (0.104) 

y2010 0.476 0.477 0.388 0.38 0.021 0.024 0.020 0.024 -0.098 -0.103 -0.099 -0.104

 (0.008)*** (0.008)*** (0.004)*** (0.007)*** (0.010)* (0.019) (0.010)* (0.019) (0.102) (0.102) (0.102) (0.102) 

y2011 0.501 0.503 0.379 0.382 0.050 0.069 0.050 0.069 -0.139 -0.138 -0.139 -0.137

 (0.009)*** (0.009)*** (0.004)*** (0.007)*** (0.011)*** (0.019)*** (0.011)*** (0.019)*** (0.100) (0.099) (0.100) (0.099) 

y2012 0.468 0.47 0.384 0.389 0.007 0.001 0.007 0.001 -0.16 -0.161 -0.16 -0.161

 (0.009)*** (0.009)*** (0.004)*** (0.007)*** (0.011) (0.019) (0.011) (0.019) 0.097) (0.097)* (0.098) (0.097)* 

_cons 0.592 0.591 0.623 0.581 0.672 0.68 0.671 0.68 0.494 0.493 0.492 0.492

 (0.013)*** (0.014)*** (0.009)*** (0.011)*** (0.036)*** (0.064)*** (0.036)*** (0.063)*** (0.132)*** (0.132)*** (0.132)*** (0.132)*** 

N 260 260 260 260 286 286 286 286 286 286 286 286

R2 0.410 0.410 0.360 0.367 0.173 0.177 0.173 0.177 0.173 0.177 0.173 0.177

 Source: Authors’ calculations 
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Table 6: The effect of fiscal indiscipline and its interaction with non-membership in the Euro area on 
business cycle correlation (GVA, EU27 as a benchmark)  

cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int cm_cf cm_cf_int ao_hp ao_hp_int ao_cf ao_cf_int 

β 1 -0.85 -4.249 -0.812 -0.586 -2.647 -2.512 -2.648 -2.514 -1.072 -2.887 -1.06 -2.88

(0.094)*** (0.354)*** (0.055)*** (0.086)*** (0.196)*** (0.274)*** (0.195)*** (0.273)*** 0.657 (0.637)*** 0.654 (0.639)*** 

β 3 5.485 -0.434 -0.265 -0.26 3.414 3.398

(0.390)*** (0.196)** (0.441) (0.440) (0.998)*** (1.002)*** 

β 2 -0.154 -0.286 -0.056 -0.047 0.042 0.050 0.042 0.050 -0.002 -0.113 -0.002 -0.113

(0.006)*** (0.016)*** (0.004)*** (0.006)*** (0.012)*** (0.019)*** (0.012)*** (0.019)*** (0.023) (0.035)*** (0.023) (0.035)*** 

γ 0.042 0.076 0.237 0.234 1.058 1.072 1.06 1.074 0.728 0.739 0.729 0.738

(0.011)*** (0.016)*** (0.010)*** (0.009)*** (0.085)*** (0.083)*** (0.085)*** (0.082)*** (0.069)*** (0.075)*** (0.069)*** (0.075)*** 

y2001 0.021 0.012 -0.453 -0.453 0.907 0.908 0.907 0.908 0.174 0.141 0.174 0.141

(0.001)*** (0.006)** (0.002)*** (0.002)*** (0.013)*** (0.013)*** (0.013)*** (0.013)*** (0.037)*** (0.038)*** (0.037)*** (0.038)*** 

y2002 0.237 0.226 -0.338 -0.338 1.242 1.246 1.242 1.246 0.544 0.508 0.544 0.508

(0.001)*** (0.007)*** (0.002)*** (0.002)*** (0.013)*** (0.013)*** (0.013)*** (0.013)*** (0.036)*** (0.037)*** (0.036)*** (0.037)*** 

y2003 0.331 0.32 -0.103 -0.103 1.247 1.249 1.247 1.249 0.56 0.529 0.56 0.529

(0.001)*** (0.007)*** (0.002)*** (0.002)*** (0.013)*** (0.012)*** (0.013)*** (0.012)*** (0.033)*** (0.035)*** (0.033)*** (0.035)*** 

y2004 0.335 0.328 -0.048 -0.047 1.158 1.158 1.157 1.158 0.533 0.506 0.533 0.506

(0.001)*** (0.006)*** (0.002)*** (0.002)*** (0.012)*** (0.011)*** (0.012)*** (0.011)*** (0.034)*** (0.036)*** (0.034)*** (0.036)*** 

y2005 0.304 0.296 -0.003 -0.003 1.237 1.238 1.236 1.238 0.777 0.753 0.777 0.753

(0.001)*** (0.005)*** (0.002)* 0.002 (0.011)*** (0.011)*** (0.011)*** (0.011)*** (0.033)*** (0.034)*** (0.033)*** (0.035)*** 

y2006 0.441 0.436 -0.057 -0.057 1.234 1.234 1.234 1.233 0.706 0.682 0.706 0.682

(0.001)*** (0.005)*** (0.002)*** (0.002)*** (0.011)*** (0.011)*** (0.012)*** (0.011)*** (0.030)*** (0.029)*** (0.030)*** (0.030)*** 

y2007 0.623 0.615 0.167 0.167 1.264 1.265 1.263 1.264 0.937 0.91 0.937 0.91

(0.002)*** (0.005)*** (0.002)*** (0.002)*** (0.012)*** (0.011)*** (0.012)*** (0.012)*** (0.030)*** (0.029)*** (0.030)*** (0.030)*** 

y2008 0.605 0.589 0.202 0.203 0.317 0.318 0.315 0.317 -0.003 -0.035 -0.004 -0.036

(0.002)*** (0.006)*** (0.002)*** (0.002)*** (0.011)*** (0.011)*** (0.011)*** (0.011)*** (0.026) (0.026) (0.026) (0.027) 

y2009 0.602 0.593 0.235 0.236 -3.552 -3.552 -3.553 -3.553 -0.253 -0.252 -0.254 -0.254

(0.002)*** (0.005)*** (0.002)*** (0.002)*** (0.011)*** (0.011)*** (0.011)*** (0.011)*** (0.017)*** (0.017)*** (0.017)*** (0.017)*** 

y2010 0.606 0.605 0.221 0.221 1.204 1.205 1.203 1.204 0.409 0.402 0.408 0.401

(0.002)*** (0.005)*** (0.002)*** (0.002)*** (0.011)*** (0.011)*** (0.011)*** (0.011)*** (0.016)*** (0.016)*** (0.016)*** (0.017)*** 

y2011 0.613 0.615 0.213 0.213 0.969 0.967 0.968 0.967 0.284 0.277 0.283 0.277

(0.002)*** (0.005)*** (0.002)*** (0.002)*** (0.011)*** (0.010)*** (0.011)*** (0.010)*** (0.016)*** (0.015)*** (0.016)*** (0.015)*** 

y2012 0.593 0.593 0.209 0.209 . . . . . . . .

(0.002)*** (0.006)*** (0.002)*** (0.002)*** . . . . . . . .

_cons 0.383 0.441 0.643 0.64 -0.854 -0.866 -0.854 -0.866 -0.265 -0.192 -0.265 -0.191

(0.008)*** (0.017)*** (0.006)*** (0.006)*** (0.053)*** (0.053)*** (0.053)*** (0.052)*** (0.063)*** (0.057)*** (0.063)*** (0.057)*** 

N 260 260 260 260 240 240 240 240 240 240 240 240

R2 0.434 0.453 0.409 0.410 0.725 0.726 0.725 0.726 0.725 0.726 0.725 0.726

Source: Authors’ calculations 
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Table 7: The effect of fiscal dissimilarity and its interaction with non-membership in the Euro area on 
business cycle correlation (GDP, EU15 as a benchmark)  

cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int ao_hp ao_hp_int 

β 1 -11.9 -5.289 -11.64 -8.259 -6.83 -3.98 -4.03 4.36 

(0.880)*** (1.992)*** (1.527)*** (1.836)*** (1.53)*** (1.43)*** 5.92 8.32 

β 3   -7.32 -5.25 -6.35 -13.5 

(1.937)*** (1.297)*** (3.980) (9.470) 

β 2 -0.195 -0.119 -0.139 -0.096 -0.026 0.001 -0.092 0.017 

(0.010)*** (0.026)*** (0.011)*** (0.018)*** (0.031) (0.039) (0.063) (0.111) 

γ -0.031 0.025 0.153 0.135 0.149 0.109 0.478 0.449 

(0.025) (0.033) (0.015)*** (0.014)*** (0.073)** (0.065)* (0.142)*** (0.144)*** 

y2001 -0.023 -0.026 -0.011 -0.011 0.076 0.070 -0.023 -0.030 

(0.005)*** (0.005)*** (0.007) (0.007) (0.025)*** (0.024)*** (0.091) (0.095) 

y2002 0.03 0.030 0.008 0.008 0.124 0.123 0.018 0.015 

(0.005)*** (0.005)*** (0.007) (0.007) (0.025)*** (0.024)*** (0.091) (0.095) 

y2003 0.171 0.169 0.134 0.135 0.033 0.018 -0.032 -0.027 

(0.005)*** (0.005)*** (0.007)*** (0.007)*** (0.025) (0.024) (0.091) (0.096) 

y2004 0.228 0.226 0.184 0.184 0.144 0.159 0.108 0.116 

(0.005)*** (0.005)*** (0.007)*** (0.007)*** (0.025)*** (0.024)*** (0.091) (0.096) 

y2005 0.112 0.107 0.17 0.169 0.124 0.127 0.057 0.059 

(0.005)*** (0.006)*** (0.007)*** (0.007)*** (0.025)*** (0.024)*** (0.091) (0.096) 

y2006 0.313 0.312 0.138 0.137 0.191 0.179 0.248 0.252 

(0.005)*** (0.006)*** (0.007)*** (0.007)*** (0.025)*** (0.024)*** (0.091)*** (0.096)*** 

y2007 0.47 0.471 0.333 0.333 0.089 0.083 0.018 0.024 

(0.005)*** (0.006)*** (0.007)*** (0.008)*** (0.025)*** (0.024)*** (0.091) (0.096) 

y2008 0.443 0.443 0.353 0.355 -0.086 -0.101 -0.276 -0.269 

(0.005)*** (0.006)*** (0.008)*** (0.008)*** (0.025)*** (0.025)*** (0.092)*** (0.097)*** 

y2009 0.443 0.445 0.39 0.39 -0.091 -0.098 -0.039 -0.034 

(0.006)*** (0.006)*** (0.008)*** (0.008)*** (0.026)*** (0.026)*** (0.094) (0.098) 

y2010 0.461 0.449 0.397 0.397 -0.067 -0.072 -0.118 -0.115 

(0.007)*** (0.008)*** (0.008)*** (0.009)*** (0.026)*** (0.026)*** (0.095) (0.099) 

y2011 0.469 0.464 0.399 0.398 0.065 0.053 -0.032 -0.036 

(0.007)*** (0.008)*** (0.008)*** (0.009)*** (0.026)** (0.027)* (0.098) (0.101) 

y2012 0.437 0.427 0.379 0.377 0.056 0.058 -0.184 -0.188 

(0.007)*** (0.008)*** (0.008)*** (0.008)*** (0.026)** (0.028)** (0.097)* (0.101)* 

_cons 0.671 0.586 0.64 0.626 0.754 0.78 0.515 0.466 

(0.014)*** (0.033)*** (0.019)*** (0.022)*** (0.061)*** (0.053)*** (0.146)*** (0.162)*** 

N 312 312 312 312 338 338 338 338 

R2
 0.433 0.435 0.403 0.406 0.114 0.115 0.068 0.072 

Source: Authors’ calculations 
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Table 8: The effect of fiscal dissimilarity and its interaction with non-membership in the Euro area on 
business cycle correlation (GVA, EU15 as a benchmark)  

cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int ao_hp ao_hp_int 

β 1 -2.67 -3.165 -1.314 -7.46 -11.3 -10.7 -12 -16.3 

(1.159)** (1.205)*** (0.192)*** (0.288)*** (0.604)***  (1.110)*** (2.310)*** (8.870)* 

β 3  -3.64 10.4 -0.776 5.29 

(1.141)*** (0.882)*** (1.860) (11.100) 

β 2 -0.144 -0.124 -0.069 -0.165 0.054 0.058 -0.055 -0.086 

(0.012)*** (0.014)*** (0.006)*** (0.012)*** (0.008)*** (0.026)** (0.040) (0.081) 

γ 0.093 0.055 0.233 0.276 0.937 0.933 0.599 0.625 

(0.023)*** (0.019)*** (0.009)*** (0.013)*** (0.052)*** (0.053)*** (0.081)*** (0.094)*** 

y2001 -0.043 -0.042 -0.433 -0.433 . . . . 

(0.004)*** (0.003)*** (0.002)*** (0.002)*** . . . . 

y2002 0.153 0.153 -0.362 -0.362 0.366 0.367 0.354 0.354 

(0.004)*** (0.003)*** (0.002)*** (0.002)*** (0.021)*** (0.021)*** (0.032)*** (0.032)*** 

y2003 0.278 0.275 -0.124 -0.126 0.454 0.454 0.402 0.401 

(0.004)*** (0.003)*** (0.002)*** (0.002)*** (0.021)*** (0.021)*** (0.032)*** (0.032)*** 

y2004 0.278 0.279 -0.064 -0.067 0.342 0.342 0.361 0.362 

(0.005)*** (0.003)*** (0.002)*** (0.002)*** (0.022)*** (0.022)*** (0.032)*** (0.032)*** 

y2005 0.268 0.266 -0.013 -0.013 0.422 0.423 0.556 0.558 

(0.004)*** (0.003)*** (0.002)*** (0.003)*** (0.022)*** (0.022)*** (0.032)*** (0.032)*** 

y2006 0.413 0.412 -0.059 -0.062 0.431 0.430 0.552 0.553 

(0.005)*** (0.003)*** (0.002)*** (0.003)*** (0.022)*** (0.022)*** (0.032)*** (0.032)*** 

y2007 0.608 0.603 0.159 0.158 0.430 0.430 0.771 0.772 

(0.005)*** (0.003)*** (0.002)*** (0.003)*** (0.022)*** (0.022)*** (0.033)*** (0.032)*** 

y2008 0.580 0.586 0.182 0.175 -0.684 -0.684 -0.239 -0.234 

(0.005)*** (0.003)*** (0.002)*** (0.004)*** (0.022)*** (0.022)*** (0.035)*** (0.035)*** 

y2009 0.575 0.577 0.204 0.205 -4.424 -4.424 -0.447 -0.443 

(0.005)*** (0.003)*** (0.002)*** (0.004)*** (0.022)*** (0.022)*** (0.034)*** (0.035)*** 

y2010 0.574 0.580 0.200 0.191 0.329 0.329 0.277 0.282 

(0.005)*** (0.004)*** (0.002)*** (0.005)*** (0.022)*** (0.022)*** (0.035)*** (0.036)*** 

y2011 0.575 0.584 0.191 0.187 0.185 0.185 0.11 0.116 

(0.005)*** (0.004)*** (0.003)*** (0.005)*** (0.022)*** (0.022)*** (0.036)*** (0.037)*** 

y2012 0.568 0.575 0.179 0.167 -0.732 -0.731 -0.208 -0.207 

(0.005)*** (0.004)*** (0.003)*** (0.005)*** (0.022)*** (0.022)*** (0.035)*** (0.035)*** 

_cons 0.361 0.405 0.657 0.683 0.031 0.030 0.066 0.074 

(0.033)*** (0.018)*** (0.003)*** (0.005)*** (0.031) (0.033) (0.052) (0.056) 

N 273 273 273 273 300 300 288 288 

R2
 0.295 0.288 0.397 0.403 0.694 0.694 0.469 0.468 

Source: Authors’ calculations 
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Table 9: The effect of fiscal dissimilarity and its interaction with non-membership in the Euro area on 
business cycle correlation (GDP, EU27 as a benchmark)  

cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int ao_hp ao_hp_int 

β 1 -11.6 -2.02 -11.3 -8.19 -5.76 -3.23 -10.6 -10.8 

(0.888)*** (2.480) (1.490)*** (1.770)*** (1.510)*** (1.370)** (6.460)* (7.060) 

β 3  -9.86 -5 -6.29 5.76 

(2.04)*** (1.29)*** (0.382)* (8.180) 

β 2 -0.194 -0.055 -0.139 -0.099 -0.022 0.006 -0.103 -0.109 

(0.010)*** (0.033)* (0.010)*** (0.018)*** (0.030) (0.039) (0.050)** (0.098) 

γ -0.037 0.026 0.145 0.127 0.143 0.101 0.484 0.481 

(0.024) (0.032) (0.014)*** (0.013)*** (0.073)* (0.063) (0.181)*** (0.183)*** 

y2001 -0.021 -0.021 -0.012 -0.012 0.062 0.057 0.261 0.26 

(0.004)*** (0.005)*** (0.008) (0.008) (0.024)** (0.022)** (0.073)*** (0.073)*** 

y2002 0.037 0.039 0.008 0.009 0.104 0.102 0.065 0.064 

(0.004)*** (0.005)*** (0.008) (0.008) (0.024)*** (0.022)*** (0.073) (0.073) 

y2003 0.172 0.173 0.133 0.133 0.021 0.007 0.007 0.007 

(0.004)*** (0.005)*** (0.008)*** (0.008)*** (0.024) (0.022) (0.073) (0.073) 

y2004 0.228 0.228 0.183 0.183 0.13 0.146 0.049 0.048 

(0.004)*** (0.005)*** (0.008)*** (0.008)*** (0.024)*** (0.022)*** (0.073) (0.073) 

y2005 0.111 0.104 0.169 0.169 0.111 0.113 0.165 0.165 

(0.004)*** (0.006)*** (0.008)*** (0.008)*** (0.024)*** (0.022)*** (0.073)** (0.074)** 

y2006 0.314 0.312 0.138 0.137 0.172 0.162 0.152 0.152 

(0.004)*** (0.006)*** (0.008)*** (0.008)*** (0.024)*** (0.022)*** (0.074)** (0.074)** 

y2007 0.47 0.486 0.332 0.332 0.072 0.067 0.017 0.017 

(0.005)*** (0.006)*** (0.008)*** (0.009)*** (0.024)*** (0.022)*** (0.074) (0.075) 

y2008 0.447 0.456 0.358 0.36 -0.073 -0.086 -0.163 -0.164 

(0.005)*** (0.007)*** (0.008)*** (0.009)*** (0.025)*** (0.024)*** (0.076)** (0.076)** 

y2009 0.447 0.456 0.392 0.393 -0.128 -0.134 -0.105 -0.106 

(0.005)*** (0.008)*** (0.008)*** (0.009)*** (0.025)*** (0.025)*** (0.078) (0.079) 

y2010 0.463 0.458 0.399 0.399 -0.070 -0.073 -0.114 -0.115 

(0.006)*** (0.009)*** (0.009)*** (0.009)*** (0.025)*** (0.026)*** (0.081) (0.082) 

y2011 0.472 0.478 0.402 0.4 0.041 0.030 -0.017 -0.018 

(0.007)*** (0.010)*** (0.009)*** (0.009)*** (0.025) (0.027) (0.084) (0.084) 

y2012 0.442 0.442 0.38 0.378 0.037 0.040 -0.172 -0.173 

(0.007)*** (0.010)*** (0.008)*** (0.009)*** (0.025) (0.027) (0.083)** (0.083)** 

_cons 0.671 0.523 0.642 0.631 0.766 0.792 0.587 0.59 

(0.014)*** (0.044)*** (0.018)*** (0.021)*** (0.060)*** (0.051)*** (0.128)*** (0.134)*** 

N 312 312 312 312 338 338 338 338 

R2
 0.432 0.424 0.285 0.279 0.107 0.108 0.080 0.079 

Source: Authors’ calculations 
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Table 10: The effect of fiscal dissimilarity and its interaction with non-membership in the Euro area 
on business cycle correlation (GVA, EU27 as a benchmark)  

 cr_hp cr_hp_int cr_cf cr_cf_int cm_hp cm_hp_int ao_hp ao_hp_int 

β 1 -4.97 -2.36 -0.926 -7.38 -11.1 -9.42 -12.7 -9.24 

 (0.505)*** (1.26)* (0.185)*** (2.85)*** (0.660)*** (1.29)*** (2.80)*** (6.75) 

β 3  -4.53 11 -2.85 -4.85 

 (1.90)** (0.864)*** (0.206) (8.76) 

β 2 -0.15 -0.109 -0.066 -0.168 0.040 0.065 -0.028 0.003 

 (0.011)*** (0.024)*** (0.006)*** (0.012)*** (0.008)*** (0.027)** (0.047) (0.063) 

γ 0.059 0.046 0.228 0.276 0.932 0.918 0.681 0.67 

 (0.015)*** (0.019)** (0.009)*** (0.012)*** (0.060)*** (0.062)*** (0.082)*** (0.089)*** 

y2001 -0.011 -0.011 -0.438 -0.438 . . . . 

 (0.002)*** (0.002)*** (0.002)*** (0.002)*** . . . . 

y2002 0.179 0.179 -0.369 -0.369 0.341 0.341 0.342 0.346 

 (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.016)*** (0.016)*** (0.079)*** (0.080)*** 

y2003 0.287 0.288 -0.13 -0.131 0.41 0.411 0.421 0.427 

 (0.002)*** (0.003)*** (0.002)*** (0.002)*** (0.016)*** (0.016)*** (0.079)*** (0.080)*** 

y2004 0.293 0.293 -0.068 -0.071 0.306 0.306 0.256 0.26 

 (0.002)*** (0.003)*** (0.002)*** (0.002)*** (0.017)*** (0.017)*** (0.079)*** (0.080)*** 

y2005 0.269 0.27 -0.017 -0.018 0.393 0.394 0.622 0.624 

 (0.002)*** (0.003)*** (0.002)*** (0.002)*** (0.017)*** (0.017)*** (0.079)*** (0.080)*** 

y2006 0.417 0.418 -0.066 -0.070 0.383 0.383 0.517 0.521 

 (0.002)*** (0.003)*** (0.002)*** (0.003)*** (0.017)*** (0.017)*** (0.079)*** (0.080)*** 

y2007 0.608 0.608 0.157 0.155 0.392 0.393 0.738 0.738 

 (0.002)*** (0.003)*** (0.002)*** (0.003)*** (0.017)*** (0.017)*** (0.079)*** (0.080)*** 

y2008 0.595 0.596 0.184 0.177 -0.602 -0.602 -0.228 -0.23 

 (0.002)*** (0.003)*** (0.002)*** (0.004)*** (0.017)*** (0.017)*** (0.079)*** (0.080)*** 

y2009 0.585 0.587 0.205 0.204 -4.393 -4.392 -0.439 -0.425 

 (0.003)*** (0.004)*** (0.002)*** (0.004)*** (0.017)*** (0.017)*** (0.079)*** (0.080)*** 

y2010 0.589 0.591 0.202 0.193 0.279 0.28 0.24 0.24 

 (0.003)*** (0.004)*** (0.002)*** (0.004)*** (0.017)*** (0.017)*** (0.080)*** (0.080)*** 

y2011 0.592 0.594 0.194 0.189 0.15 0.152 0.103 0.101 

 (0.003)*** (0.004)*** (0.003)*** (0.005)*** (0.017)*** (0.018)*** (0.08) (0.080) 

y2012 0.584 0.587 0.182 0.17 -0.768 -0.766 -0.158 -0.169 

 (0.003)*** (0.004)*** (0.003)*** (0.005)*** (0.017)*** (0.018)*** (0.079)** (0.080)** 

_cons 0.406 0.393 0.655 0.682 0.080 0.075 0.065 0.050 

 (0.016)*** (0.021)*** (0.003)*** (0.005)*** (0.031)** (0.032)** (0.084) (0.085) 

N 273 273 273 273 288 288 288 288 

R
2 0.918 0.913 0.700 0.682 0.695 0.695 0.451 0.451 

Source: Authors’ calculations 
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