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Abstract

KAPPEL STANISLAV. 2015. A Comparison of Business Cycles Synchronization in the Euro Area and 
Some Potential Monetary Unions.  Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 
63(4): 1277–1285.

Synchronization of business cycle is one of the main criteria for creation of a monetary union. With 
increasing synchronization of business cycle, a probability of occurrence of demand and supply 
shocks, which are asymmetric, decreases. The aim of this contribution is to evaluate synchronicity 
of business cycle in the euro area and some potential monetary unions. There are MERCOSUR 
(i.e. Argentina, Brazil, Paraguay, Uruguay and Venezuela), NAFTA (Canada, Mexico and the United 
States of America). For this aim, correlation analysis and two indexes of cyclical components 
of GDP are used. The cyclical components of GDP are obtained due to the Hodrick-Prescott fi lter. 
The results indicate a high degree of business cycles synchronization among states of the euro area 
(especially in countries of so called core of the euro area) and states of NAFTA. In opposite, a lower 
degree of business cycles synchronization was reached among states of MERCOSUR. According 
to the criterion of business cycle synchronization, NAFTA is more appropriate candidate than 
MERCOSUR for creation monetary area. 

Keywords: business cycle, monetary systems, monetary union, economic integration, monetary 
policy, the euro area, NAFTA, MERCOSUR

INTRODUCTION
It is not easy to make a decision which countries 

are appropriate candidates for joining or 
creation of a monetary union. On the one hand, 
the membership in a monetary union has some 
advantages (i.e. reduction of transaction costs, 
elimination of exchange change risk etc.), but on 
the other hand, it has some disadvantages. Probably, 
a loss of autonomy of monetary policy and a loss 
of exchange rate policy are the most important. 
The Optimum Currency Area (OCA) theory is 
the instrument for quantifi cation of costs and 
benefi ts for a membership in monetary union.

Synchronization of business cycle is one of 
the main conditions for successful implementation 
and functioning of a monetary union. With 
increasing synchronization of business cycle, 
a probability of occurrence of demand or supply 
shocks, which are asymmetric, decreases. Hence, 

the eff ectiveness of monetary policy in a monetary 
union increases because one monetary policy is 
appropriate for all countries in this monetary union. 

The aim of this contribution is to evaluate 
synchronicity of business cycle of the euro area 
member states and selected potential monetary 
unions, namely MERCOSUR and NAFTA. In other 
words, are NAFTA and MERCOSUR the appropriate 
candidates for creating a monetary union in 
compare with the euro area? 

The member states of MERCOSUR are Argentina, 
Brazil, Paraguay, Uruguay and Venezuela. The 
member states of NAFTA are Canada, Mexico 
and the United States of America. For our aim, 
the method of correlation analysis and two indexes 
(synchronicity and similarity) are used. 

The text is organised as follows: the fi rst part is an 
introduction. In the following part, there are some 
remarks about criteria of the OCA theory, especially 
the criterion of business cycle synchronization is 
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mentioned, and some remarks about researched 
monetary areas are presented. In the next part, 
the data, period and methods are described. It is 
followed by the results and in the end, there are 
discussion and conclusion. 

LITERATURE OVERVIEW 

Optimum Currency Area Theory
The basic approach for researching monetary 

union is the OCA theory. A research of the optimum 
currency area begun in the sixties in so called 
traditional versions of OCA theory. In this decade, 
well-known papers were published, Mundell 
(1961), McKinnon (1963) and Kenen (1969). Mundell 
(1961) researches an adaptation of a country or 
a region in the case of external imbalance. He 
defi nes the optimum currency area as an area 
with internal mobility and external immobility of 
production factors (especially labour) and existence 
of fi xed exchange rate among members. According 
to Mundell (1961), the world is not the optimum 
currency area and therefore a fl exible exchange 
rate among some regions or states must exist. 
The adaptation could be reached by the fl exible 
exchange rate in the case of an asymmetric shock. 
McKinnon (1963) adds the next criterion, the degree 
of economic openness. It is defi ned as a proportion 
of tradable and non-tradable goods. A fl exible 
exchange rate is appropriate for closed economy 
and a fi xed exchange rate for the open one. The third 
criterion is the diversifi cation in production and 
consumption (Kenen, 1969). The fi xed exchange 
rate is more appropriate for economy with 
diversifi cation of production, because this economy 
reacts to asymmetric shocks better. Other criterions 
are (Mongelli, 2002): price and wage fl exibility, 
fi nancial market integration, similarities of infl ation 
rates, fi scal integration, political integration, 
similarities of supply and demand shocks and just 
business cycles synchronization.

In economic theory, there are two basic approaches 
to business cycle in the frame of the OCA theory. 
The fi rst approach is based on Frankel and Rose 
(1996); according to them the correlation of business 
cycles depends on its bilateral trade. If two countries 
have mutual trade, it will tend to a correlation of 
business cycles more. It is suitable to adopt common 
currency for both countries, because it has a positive 
infl uence for mutual trade and it follows that 
a correlation of business cycles is higher. The theory 
is based on a hypothesis of endogenous character of 
OCA criteria. The second approach is represented 
especially by Krugman (1993); he argues that 
business cycles could be idiosyncratic a� er entering 
into a monetary union. It is based on the theory 

of specialization. Countries start specializing a� er 
entering the monetary union due to comparative 
advantages. It can tend to divergence of business 
cycles. 

One of the approaches, how business cycle 
synchronization is researched, is through to some 
indexes. For example, Altavilla (2004) computes 
concordance index and correlation of business cycle 
for Germany, France, Italy, Spain, Belgium, Great 
Britain, the euro area and the USA from 1980Q1 
to 2002Q4. The euro area states reach the highest 
degree alignment of business cycles, especially 
Germany, France and Belgium. Wynne and Koo 
(2000) compare correlation of cyclical components 
of GDP, infl ation and unemployment among EU15 
and among 12 US monetary districts from 1950 to 
1992. US monetary districts are more synchronized 
than EU 15. 

Monetary Areas
The euro area is the best known monetary union. 

It was established in 1999, but the predecessor was 
European Monetary System, established in 1979. 
Basic components were Exchange Rate mechanism 
(ERM), European Currency Unit (ECU) and 
credit mechanism (more see e.g. Dědek, 2008). At 
the moment, the euro area has nineteen members. 
There are: Austria (1999), Belgium (1999), Cyprus 
(2008), Estonia (2011), Finland (1999), France (1999), 
Germany (1999), Greece (2001), Ireland (1999), Italy 
(1999), Latvia (2014), Lithuania1 (2015), Luxemburg 
(1999), Malta (2008), the Netherlands (1999), 
Portugal (1999), Slovakia (2009), Slovenia (2007) and 
Spain (1999)2.

MEROSUR (Mercado Común del Sur – Common 
Market of the South) was created in 1991 and it 
is a trade agreement among Argentina, Brazil, 
Paraguay, Uruguay and Venezuela. Venezuela has 
become the member since 2012. Grigoli (2012) 
shows, that MERCOSUR was established as a free 
trade zone at fi rst. Customs union is MERCOSUR 
since 2006. Numa (2011) argues that MERCOSUR 
states are not ready for creation common currency 
at this time because the conditions for accepting 
common currency are not fulfi lled.

NAFTA (North Free Trade Area) is an economic 
group of Canada, Mexico and USA. This free trade 
agreement was created in 1994. Chriszt (2000) shows 
two basic approaches for creating a monetary union 
NAFTA. The fi rst is an acceptance of US dollar by 
Canada and Mexico (dollarization). The second one 
is creation of a new common currency. It speaks 
about Amero as the name of the new currency. 
Chriszt (2000) argues that NAFTA is ready for 
creating a monetary union on the base of the OCA 
theory. But Canada is prepared more than Mexico to 
join to the USA.

1 Lithuania is not in analysed states.
2 In parentheses are introduced years when the states entranced to the euro area.
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METHODOLOGY AND DATA
Three methods are used for evaluating business 

cycle synchronization in this text. Calculation of 
a cyclical component is based in Lucas’ conception 
of business cycle. It means fl uctuation of macro-
economic variable around its trend, see Lucas 
(1977). Data are adjusted seasonally, logarithms and 
a cyclical component of GDP are obtained through 
the Hodrick-Prescott fi lter. The Hodrick-Prescott 
fi lter has the following expression: 


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where
yt ....... real gross domestic product in time t,
yt* ..... trend component and
 .......a multiplier. 

Hodrick and Prescott (1997) suggest 1600 as 
a value for  for quarterly data, which is our case. 
Mathematical derivation, pros and cons are debated 
by Czech authors e.g. Plašil (2011). 

Correlation analysis is the fi rst method. 
Correlation between two variables is a measure 
how the variables are related. The most widely 
used technique is a Pearson correlation coeffi  cient. 
The Pearson correlation coeffi  cient (rxy) is formally 
expressed as:
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where
sxy ...... the covariance x and y,
sx ........ the standard deviation of x,
sy ........ the standard deviation of y,
x̄ ........ the mean of x,
ȳ ......... the mean of y.

The correlation coeffi  cient ranges from −1 to 1. 
A value of 1 implies the perfect relationship between 
x and y. A value of −1 implies the perfect negative 
relationship and a value of 0 implies that there is no 
linear correlation between x and y.

The second approach is based on two indexes. 
The fi rst index, used in this contribution, called 
“synchronicity index”, is based on the Concordance 
index (see Harding and Pagan, 2006 or Rozmahel 
and Najman, 2010) and it is expressed as follow:

    T
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+ (1 )(1 ) , (3)

where Sit denotes an output gap of a country i at 
time t and Sjt an output gap of a country j at time t. 
Time series must be converted into a binary series 
in order to calculate this index. The Concordance 
index works with the same cycle phase, i.e. using 
the binary series identifying the phases of recession 
(0) and phases of expansion (1). In opposite to 
Concordance index, we work with a positive output 
gap and negative output gap. The positive output 

gap has a value of 0 and the negative output gap 
has a value of 1. The index indicates how many 
percentages have two countries its output gap above 
or under their potential product at the same time. 

The second index, “similarity index”, is based on 
Mink, Jacobs and de Haan (2007). This index into 
account distance output gaps of two countries. So 
the index works with diff erences of the magnitude 
of cycles. This index has following specifi cation:
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where gi(t) denotes an output gap of country i in time t 
and gr(t) an output gap of reference country r in 
time t. A higher index indicates a higher level of 
similarity of business cycles. In this paper, the index 
is computed towards the economically strongest 
country. In the euro area, there is Germany, Brazil is 
in MERCOSUR and the USA in NAFTA.

Data
Data are obtained from the Eurostat database for 

the euro area countries, Eurostat (2014); for NAFTA 
countries from OECD database, OECD (2014); 
and for MERCOSUR countries from CEPALSTAT 
database, CEPALSTAT (2014). CEPALSTAT is 
a statistical database of Economic Commission for 
Latin America and the Caribbean, United Nations. 
The research period is based on quarter observation 
from the fi rst quarter 1995 to the fourth quarter 
2013. For Greece data are available only from the fi rst 
quarter 2000 to the fi rst quarter 2011, for Malta from 
the fi rst quarter 2000, for Ireland from the fi rst 
quarter 1997 to the third quarter 2013, for Portugal 
to the third quarter 2013, for Uruguay from the fi rst 
quarter 2005, for Venezuela from the fi rst quarter 
1998 to the third quarter 2013 and for Argentina to 
the third quarter 2013. 

RESULTS
Empirical results for the euro area and potential 

monetary union, MERCOSUR and NAFTA, are 
presented in this section. Firstly, there is computed 
standard deviation (SD) for each country, than 
the correlation coeffi  cient, the synchronicity index 
and the similarity index.

The Euro Area
At fi rst, there is standard deviation in Tab. I. 
France, Belgium, Germany and Spain have low 

levels of standard deviation. It means smaller 
fl uctuation of cyclical component of GDP. 
On the contrary, Latvia, Slovakia or Estonia have 
high levels. For business cycle synchronization 
the standard deviation should be the same or at 
least very similar. In next Tab. II correlations are 
presented.

The best values of the correlation coeffi  cient are 
measured in case of the states which adopted euro 
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in 1999 and especially so called “core” states in 
the euro area; there are Germany, Austria, Belgium, 
Netherlands, Luxemburg, France and Finland. 
Lower values are measured in case of so called 
“periphery” states and the states which adopted 
the euro later. In the case of Italy and Slovakia 
statistic signifi cation is not always confi rmed. 
In the rest of the countries, statistic signifi cation is 

confi rmed almost everywhere. Tab. III shows results 
for the synchronicity index.

Again, the previous results are confi rmed. 
The highest values have countries which adopted 
euro fi rst. From these countries there are the states 
of “core”, especially Germany, Austria, Belgium, 
France or Finland. The indexes are from 0.74 to 0.92 
in these countries. The lowest values have Greece 

I: Standard deviation of cyclical components of GDP the euro area states

Country AT BE CY EE FI FR DE EL IE

SD 0.0157 0.0132 0.0209 0.0584 0.0241 0.0118 0.0158 0.0219 0.0347

Country IT LV LU MT NL PT SL ES SK

SD 0.0182 0.0825 0.0358 0.0202 0.0167 0.0132 0.0241 0.0158 0.0401

Note: Data were available only from 2000q1 to 2011q1 for Greece, from 2000q1 for Malta, from 1997q1 to 2013q3 
for Ireland
Source: Eurostat (2014), author’s calculations 

II: Correlation of cyclical components of GDP between the euro area states

AT BE CY EE FI FR DE EL IE IT LT LU MT NL PT SI ES SK

AT 1

BE 0.90
(0.00)

1

CY 0.61
(0.00)

0.63
(0.00)

1

EE 0.55
(0.00)

0.39
(0.00)

0.24
(0.04)

1

FI 0.81
(0.00)

0.82
(0.00)

0.66
(0.00)

0.63
(0.00)

1

FR 0.95
(0.00)

0.88
(0.00)

0.61
(0.00)

0.64
(0.00)

0.85
(0.00)

1

DE 0.88
(0.00)

0.84
(0.00)

0.49
(0.00)

0.58
(0.00)

0.85
(0.00)

0.90
(0.00)

1

EL 0.38
(0.01)

0.32
(0.03)

0.30
(0.05)

0.59
(0.00)

0.43
(0.00)

0.47
(0.00)

0.35
(0.02)

1

IE 0.72
(0.00)

0.66
(0.00)

0.29
(0.02)

0.80
(0.00)

0.71
(0.00)

0.75
(0.00)

0.70
(0.00)

0.54
(0.00)

1

IT 0.22
(0.06)

0.09
(0.45)

0.12
(0.32)

0.71
(0.00)

0.24
(0.04)

0.35
(0.00)

0.27
(0.02)

0.45
(0.00)

0.59
(0.00)

1

LT 0.66
(0.00)

0.55
(0.00)

0.48
(0.00)

0.83
(0.00)

0.77
(0.00)

0.71
(0.00)

0.61
(0.00)

0.62
(0.00)

0.77
(0.00)

0.46
(0.00)

1

LU 0.82
(0.00)

0.78
(0.00)

0.37
(0.00)

0.42
(0.00)

0.61
(0.00)

0.77
(0.00)

0.75
(0.00)

0.31
(0.04)

0.67
(0.00)

0.15
(0.2)

0.46
(0.00)

1

MT 0.52
(0.00)

0.48
(0.00)

0.48
(0.00)

0.38
(0.00)

0.51
(0.00)

0.50
(0.00)

0.52
(0.00)

−0.05
(0.73)

0.32
(0.02)

0.46
(0.00)

0.48
(0.00)

0.38
(0.00)

1

NL 0.84
(0.00)

0.79
(0.00)

0.65
(0.00)

0.41
(0.00)

0.82
(0.00)

0.84
(0.00)

0.82
(0.00)

0.34
(0.02)

0.61
(0.00)

0.14
(0.23)

0.66
(0.00)

0.63
(0.00)

0.65
(0.00)

1

PT 0.56
(0.00)

0.60
(0.00)

0.53
(0.00)

0.22
(0.00)

0.57
(0.00)

0.56
(0.00)

0.60
(0.00)

0.10
(0.51)

0.31
(0.01)

0.17
(0.14)

0.43
(0.00)

0.49
(0.00)

0.66
(0.00)

0.65
(0.00)

1

SI 0.57
(0.00)

0.51
(0.00)

0.51
(0.00)

0.59
(0.00)

0.75
(0.00)

0.62
(0.00)

0.64
(0.00)

0.60
(0.00)

0.49
(0.00)

0.23
(0.05)

0.73
(0.00)

0.34
(0.00)

0.58
(0.00)

0.66
(0.00)

0.61
(0.00)

1

ES 0.79
(0.00)

0.68
(0.00)

0.48
(0.00)

0.66
(0.00)

0.65
(0.00)

0.86
(0.00)

0.71
(0.00)

0.63
(0.00)

0.72
(0.00)

0.43
(0.00)

0.68
(0.00)

0.66
(0.00)

0.49
(0.00)

0.75
(0.00)

0.49
(0.00)

0.66
(0.00)

1

SK 0.18
(0.12)

0.18
(0.12)

0.33
(0.00)

0.62
(0.00)

0.42
(0.00)

0.30
(0.01)

0.22
(0.05)

0.66
(0.00)

0.33
(0.01)

0.46
(0.00)

0.63
(0.00)

−0.03
(0.81)

0.38
(0.00)

0.25
(0.03)

0.20
(0.08)

0.58
(0.00)

0.40
(0.00)

1

Note: Data were available only from 2000q1 to 2011q1 for Greece, from 2000q1 for Malta, from 1997q1 to 2013q3 for 
Ireland; in parentheses are levels of signifi cance
Source: Eurostat (2014), author’s calculations 
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(from 0.38 to 0.71), Malta (from 0.38 to 0.71), Slovakia 
(from 0.50 to 0.75) or Slovenia (from 0.54 to 0.71).

Tab. IV shows the last index, the similarity index. 
There is a value of the index and the rank of each 
country according to the value toward Germany. 
The highest value has the rank 1 and the smallest 
value has the rank 17. It is calculated in relation to 
Germany as the economically strongest country 
in the euro area. Austria, Finland and France have 
the highest similarity index in relation to Germany. 
In opposite, Slovakia and Italy achieved the lowest 
indexes. In these countries, the similarity index is 
even negative. It means that Slovakia and Italy have 
their output gap very diff erent and in some cases 
even in opposite towards Germany. 

In Tab. V, there are summary results for researched 
countries in relation to Germany. For all countries, 
there is introduced the results and the rank for 
each index. The best results have Austria (rank: 2., 
4. and 1.), Finland (3., 2.–3., 3.), France (1., 1., 4.) or 

Netherland (5., 2.–3., 2.). The poorest results have 
Slovakia (17., 16., 16.–17.), Italy (16., 12.–14., 16.–17.), 
Greece (15., 17., 13.–14.) or Estonia (13., 15., 11.–12.).

MERCOSUR
In this part, results for MERCOSUR are presented. 

At fi rst, again, a standard deviation is showed 
in Tab. VI. 

The standard deviation is high in the case of 
Argentina and Venezuela. It means that volatility 
of business cycles is high in these two countries. 
Standard deviation is lower in the other countries. 
We can conclude that volatility in MERCOSUR is 
very variable and this is not optimal for business 
cycle synchronization.

In Tab. VII, there are results for correlation 
coeffi  cients. The correlation coeffi  cients are from 
0.4 to 0.6. An exception is the correlation between 
Venezuela and Brazil, Paraguay and Uruguay and 
the correlation of Argentina with Brazil. The values 

III: Synchronicity index between cyclical components of GDP of the euro area states

AT BE CY EE FI FR DE EL IE IT LT LU MT NL PT SI ES SK

AT 1

BE 0.83 1

CY 0.78 0.79 1

EE 0.58 0.50 0.54 1

FI 0.80 0.74 0.84 0.57 1

FR 0.92 0.80 0.78 0.61 0.86 1

DE 0.86 0.74 0.76 0.59 0.87 0.91 1

EL 0.56 0.56 0.56 0.60 0.51 0.60 0.53 1

IE 0.75 0.73 0.63 0.69 0.70 0.75 0.78 0.58 1

IT 0.71 0.68 0.59 0.76 0.70 0.76 0.70 0.60 0.64 1

LT 0.67 0.54 0.67 0.74 0.70 0.68 0.70 0.62 0.71 0.78 1

LU 0.78 0.76 0.68 0.54 0.61 0.75 0.74 0.58 0.69 0.57 0.57 1

MT 0.68 0.70 0.70 0.59 0.71 0.75 0.71 0.38 0.62 0.70 0.64 0.68 1

NL 0.83 0.76 0.79 0.49 0.90 0.88 0.87 0.53 0.55 0.70 0.67 0.68 0.73 1

PT 0.72 0.71 0.73 0.44 0.73 0.72 0.75 0.44 0.61 0.59 0.63 0.72 0.86 0.76 1

SI 0.63 0.57 0.64 0.55 0.73 0.63 0.70 0.53 0.54 0.62 0.57 0.62 0.70 0.70 0.71 1

ES 0.72 0.76 0.68 0.65 0.68 0.78 0.71 0.64 0.76 0.70 0.65 0.68 0.66 0.73 0.63 0.59 1

SK 0.51 0.50 0.59 0.72 0.61 0.57 0.55 0.71 0.58 0.75 0.72 0.50 0.63 0.61 0.55 0.68 0.72 1

Note: Data were available only from 2000q1 to 2011q1 for Greece, from 2000q1 for Malta, from 1997q1 to 2013q3 for 
Ireland
Source: Eurostat (2014), author’s calculations 

IV: Similarity index of cyclical components of GDP between Germany and other states of the euro area

Country AT BE CY EE FI FR EL IE IT

Value 0.54 0.37 0.14 0.08 0.42 0.41 0.07 0.26 −0.02

Rank 1. 5. 10. 11.–12. 3. 4. 13.–14. 7. 16.–17.

Country LT LU MT NL PT SI ES SK

Value 0.07 0.27 0.06 0.46 0.08 0.16 0.23 −0.02

Rank 13.–14. 6. 15. 2. 11.–12. 9. 8. 16.–17.

Note: Data were available only from 2000q1 to 2011q1 for Greece, from 2000q1 for Malta, from 1997q1 to 2013q3 
for Ireland
Source: Eurostat (2014), author’s calculations 
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are lower. A level of signifi cance is higher than 10% 
in the case of Venezuela (excluding Venezuela with 
Argentina). 

Tab. VIII shows results for the synchronicity 
index. The value of the index is from 0.48 to 0.71. 
The index has the lowest values in the case of 
Venezuela again. In the other cases, a synchronicity 
index has approximately from 0.6 to 0.7. 

V: Summary results of cyclical components of GDP of the euro area states towards Germany

Country
Correlation coeffi  cients Synchronicity index Similarity index

Value Rank Value Rank Value Rank

AT 0.88 2. 0.86 4. 0.54 1.

BE 0.84 4. 0.74 8.–9. 0.37 5.

CY 0.49 14. 0.76 6. 0.14 10.

EE 0.58 13. 0.59 15. 0.08 11.–12.

FI 0.85 3. 0.87 2.–3. 0.42 3.

FR 0.90 1. 0.91 1. 0.41 4.

EL 0.35 15. 0.53 17. 0.07 13.–14.

IE 0.70 8. 0.78 5. 0.26 7.

IT 0.27 16. 0.70 12.–14. −0.02 16.–17.

LT 0.61 10. 0.70 12.–14. 0.07 13.–14.

LU 0.75 6. 0.74 8.–9. 0.27 6.

MT 0.52 12. 0.71 10.–11. 0.06 15.

NL 0.82 5. 0.87 2.–3. 0.46 2.

PT 0.60 11. 0.75 7. 0.08 11.–12.

SI 0.64 9. 0.70 12.–14. 0.16 9.

ES 0.71 7. 0.71 10.–11. 0.23 8.

SK 0.22 17. 0.55 16. −0.02 16.–17.

Note: Data were available only from 2000q1 to 2011q1 for Greece, from 2000q1 for Malta, from 1997q1 to 2013q3 
for Ireland
Source: Eurostat (2014), author’s calculations 

VI: Standard deviation of cyclical components of GDP of the MERCOSUR states

Country ARG BRA PAR URG VEN

SD 0.0402 0.0202 0.0287 0.0141 0.0554

Note: Data were available only from 2005q1 for Uruguay, from 1998q1 to 2013q3 for Venezuela and to 2013 for Argentina
Source: CEPALSTAT (2014), author’s calculations

VII: Correlation of cyclical components of GDP between 
MERCOSUR states

ARG BRA PAR URG VEN

ARG 1

BRA 0.26
(0.02)

1

PAR 0.47
(0.00)

0.49
(0.00)

1

URG 0.58
(0.00)

0.48
(0.00)

0.50
(0.00)

1

VEN 0.48
(0.00)

0.08
(0.56)

0.12
(0.33)

−0.06
(0.72)

1

Note: Data were available only from 2005q1 for Uruguay, 
from 1998q1 to 2013q3 for Venezuela and to 2013 
for Argentina; in parentheses are levels of signifi cance
Source: CEPALSTAT (2014), author’s calculations

VIII: Synchronicity index between cyclical components of GDP 
of the MERCOSUR states

ARG BRA PAR URG VEN

ARG 1

BRA 0.57 1

PAR 0.65 0.66 1

URG 0.71 0.61 0.67 1

VEN 0.65 0.48 0.46 0.51 1

Note: Data were available only from 2005q1 for Uruguay, 
from 1998q1 to 2013q3 for Venezuela and to 2013 for 
Argentina.
Source: CEPALSTAT (2014), author’s calculations

IX: Similarity index of cyclical components of GDP between Brazil 
and other states of MERCOSUR

Country Value

ARG 0.02

PAR 0.09

URG −0.64

VEN −0.09

Note: Data were available only from 2005q1 for Uruguay, 
from 1998q1 to 2013q3 for Venezuela and to 2013 for 
Argentina
Source: CEPALSTAT (2014), author’s calculations
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The similarity index is computed in the relation 
to Brazil in the Tab. IX, because Brazil is 
the economically strongest country in the frame of 
MERCOSUR. The results are following: Paraguay 
and Argentina have a positive similarity index in 
relation to Brazil. However, the indexes are very low. 
Uruguay and Venezuela have a negative similarity 
index. 

We can say, according to Tabs. VI–IX, that 
the worst results are in the case of Venezuela. It 
can be caused by later entrance to MERCOSUR (in 
2012). To conclude, on the base of these results, 
MERCOSUR is not a good candidate for creating 
monetary union at this time.

NAFTA
NAFTA is the last researched area. Empirical 

results are showed for NAFTA in the Tabs. X–XIII. 

Tab. X shows standard deviations. The standard 
deviation is the highest in the case of Mexico. 
Mexico’s business cycle is the most volatile from 
these countries. 

Correlation coeffi  cients (Tab. XI) are 
comparatively high. There are from 0.74 to 0.81. 
The highest is with the USA. The correlation 
coeffi  cient between Canada and Mexico is lower but 
still relatively high. 

The synchronicity index (Tab. XII) is also high. 
The highest (0.87) is between the USA and Canada. 
Between Mexico and Canada and between the USA 
and Mexico is the same, specifi cally 0.78. 

The similarity index (Tab. XIII) is higher in 
the case of Mexico in relation to USA (0.39) than 
Canada in relation to USA (0.30).

According to these results, we can say that 
Canada, Mexico and the USA are relatively good 
candidates for creating a monetary union. Their 
synchronization of business cycle is relatively high 
and even in some cases, the results are better than in 
the case of the euro area. 

DISCUSSION 
According to the results, the hypothesis of 

Frankel and Rose (1996) was confi rmed rather 
than the hypothesis of Krugman (1993), because 
the euro area has the highest level of business 
cycles synchronization, especially the states which 
adopted the Euro fi rstly. It follows, that “core” 
and “periphery” in the euro area was confi rmed. 
The best values have Austria, Finland, Germany 
or Netherlands. In opposite, the worst values have 
Slovakia, Italy or Greece. So, the countries which 
entered to the euro area at fi rst have the highest 
synchronization of business cycles. According 
to Krugman (1993) these countries should be 
specialize and the synchronization of business 
cycles should by lower. 

NAFTA is an appropriate candidate for creating 
monetary union, because the results are high 
in this economic integration area. It confi rms 
conclusions of Chriszt (2000). He argues that 
NAFTA is ready for creating monetary union 
according to the OCA criteria. A lower level of 
business cycles synchronization was reached 
in the case of MERCOSUR. According to these 
results, MERCOSUR is less appropriate candidate 
for creating a monetary union. Similar results 
were achieved e.g. by Numa (2011). He argues that 
the MERCOSUR states are not prepared for creation 
of monetary union according to the OCA theory. It 
does not fulfi l this criterion ex ante but with creation 
of monetary union, alignment of business cycles 
could be subsequently increased, ex post.

However, the criterion of business cycle 
synchronization is only one of the criteria of 
the OCA theory. To fi nd out, if some potential 
monetary union is appropriate for a creating 
real monetary union, we must consider other 
criteria of the theory optimum currency area. It is 
the following step in our research. 

X: Standard deviation of cyclical components of GDP 
of the NAFTA states

Country CAN MEX USA

SD 0.0109 0.0194 0.0122

Source: OECD (2014), author’s calculations

XI: Correlation of cyclical components of GDP between the NAFTA 
states

CAN MEX USA

CAN 1

MEX 0.74
(0.00)

1

USA 0.82
(0.00)

0.81
(0.00)

1

Note: In parentheses are levels of signifi cance
Source: OECD (2014), author’s calculations

XII: Synchronicity index between cyclical components of GDP 
of the NAFTA states

CAN MEX USA

CAN 1

MEX 0.78 1

USA 0.87 0.78 1

Source: OECD (2014), author’s calculations

XIII: Similarity index of cyclical components of GDP between 
the USA and other states of NAFTA

Country Value

CAN 0.30

MEX 0.39

Source: OECD (2014), author’s calculations
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CONCLUSION
The aim of this article was to evaluate synchronicity of business cycles of the euro area member states 
and selected potential monetary unions – MERCOSUR and NAFTA. Our analysis was based on three 
methods: on correlations of cyclical components of GDP, output gaps synchronicity calculation, 
and measuring the similarity of output gaps amplitude. 
In the euro area, the “core” and “periphery” was confi rmed. The countries of “core”, especially 
Germany, the Netherlands, Austria, Finland and France, have the highest alignment of business 
cycle. On contrary, the countries of “periphery” – Greece or Italy and the countries which entered 
to the euro area later (especially Slovakia), have lower alignment of business cycles.
The NAFTA states have a higher level of synchronization of business cycles. The results are even 
better than in some states of the euro area. According to our results, Canada, Mexico and the USA are 
appropriate candidates or creating a monetary union.
A lower level of business cycles synchronization was reached in our research in the case 
of MERCOSUR. According to these results, MERCOSUR is less appropriate candidate for creating 
a monetary union. MERCOSUR does not fulfi l this criterion ex ante. 
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