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We exploit a dataset on financial integration within Europe to answer a

novel question in the international Real Business Cycle (RBC) literature.

Does financial integration within Europe matter for the international
15 transmission of business cycles between the United States and Europe? We

find that it does, and that as European countries become more financially

integrated among themselves, European business cycles start to ‘decouple’

from those in the United States. We show that this is true for three macro

indicators of economic activity: Gross Domestic Product (GDP),
20 consumption and investment, and for five alternative measures of the

degree of financial integration. We also show that the effect of trade

linkages becomes insignificant once financial factors are accounted for.

Our work has interesting policy implications since it unveils the importance

of further integration in the EU to slow down the transmission of
25 aggregate shocks among industrialized nations.
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I. Introduction

The ‘decoupling’ theory holds that European econo-
30 mies have deepened to the point that their business

cycles have become increasingly insulated from those

in the US. The implications of this theory are wide and

extremely relevant, since it implies that even a fully

fledged recession in the US would not necessarily
35 affect the rest of the developed world. In particular,

the followers of this theory used to believe that because

of the strong Gross Domestic Product (GDP) growth

of many of these countries, their markets will remain

‘bullish’ even at a time of recession in the US.1

40Heathcote and Perri (2003) study this issue, and

they document the fact that over the last 40 years the

US business cycle has become less synchronized with

the cycle in the rest of the world (see Table 1 for a

summary of their results). Helbling and Bayoumi

45(2003) and Bordo and Helbling (2010) also document

that output correlations have decreased in recent

*Corresponding author. E-mail: maria.olivero@drexel.edu
1 It is fair to note though, that using the year-by-year index of Cerqueira and Martins (2009) (which better measures
permanent synchronization and corrects for the effects of data outliers), Cerqueira (2010) finds that high income countries
have shown increasing business cycle synchronization since the 1960s.
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decades, largely on account of a cycle de-synchroni-
zation among industrialized countries in the late 80’s

and early 90’s. Schirwitz and Walde (2004) show that
50 while business cycles have become less synchronized

for G3 and maybe G7 countries, this is not true for

countries of the EU. Heathcote and Perri (2003)
argue that it is an increase in the diversification of
financial portfolios in the US what contributes to this

55 changing feature of the data. Building on the evidence
provided by Schirwitz and Walde (2004), in this
article we suggest an explanation related to that of

Heathcote and Perri (2003). Our story is that
increased financial integration among European

60 countries themselves might be playing a significant

role in this ‘decoupling’.2

Previous work by Andreou et al. (2000),
Kalemli-Ozcan et al. (2001), Artis et al. (2003),
Bordo and Helbling (2003), Hoffman (2004) and

65 Imbs (2003) has produced mixed results regarding
the relationship between financial integration and the
international transmission of business cycles. The

reason is that there are fundamentally two channels
through which increased financial integration can

70 play a role in the spillover of shocks across countries.

First, there is the common notion that an increased
mobility of capital leads to faster spillovers, and to a
higher degree of business cycle synchronization.
However, simultaneously, more developed financial

75 markets also provide increased possibilities for insur-
ance and risk sharing across countries, which allows

them to engage in more production specialization.

The latter effect makes these countries more vulner-
able to their own idiosyncratic shocks, and can lead

80to a de-synchronization of their cycles from those of
the rest of the world. Thus, the relationship between
stronger financial channels and the international

transmission of business cycles is not unambiguous
and it is ultimately, an empirical matter.3

85Furthermore, in our opinion these studies present a

common limitation, i.e. the fact that they lack
accurate measures of the degree of financial integra-

tion, and that the proxies they use provide inconclu-
sive evidence on its role in shaping international

90co-movements. Heathcote and Perri (2003) point to

the difficulty in measuring increased international
portfolio diversification in the US and work around

it by using the model to estimate the degree of
diversification. Bordo and Helbling (2003) use the

95removal of capital controls to proxy for increased
financial integration, but they still point to this as a

limitation of their work.
In this article we address this limitation of previous

work by exploiting a novel dataset on financial
100integration within Europe published by the European

Central Bank (ECB). We then ask the following
question: Does financial integration within Europe

matter for the international transmission of business
cycles between the United States and Europe? To the

105best of our knowledge, this question has not been
answered before.

Table 1. Cross-country correlations of HP-filtered series

GDP Investment** Consumption* Employment** Productivity

Period 1: January 1960–January 1981
0.516 0.558 0.448 0.532 0.335

Period 2: February 1981–February 2002
0.314 0.135 0.131 0.138 0.337

Source: Heathcote and Perri (2003).
Notes: HP: Hodrick–Prescott.
* and ** indicate that the hypothesis of equal correlation in the two subsamples is rejected at the 5 and 1% levels, respectively.

2 Several other papers study alternative explanations for the international transmission of business cycles. Bejan (2007) shows
that participation in free trade agreements contributes to raise cross-country correlations of GDP, consumption and
investment. Baxter and Kouparitsas (2005) find that business cycle comovement increases with the level of bilateral trade, and
when the two countries are both classified as either developed or developing. They also show that industrial similarity,
participation in a currency union, total trade in each country, measures of similarity in export and import baskets, and
measures of factor intensity are not robust determinants of business cycle comovement. Tomljanovich and Ying (2005) show
that both trade liberalization and financial market integration positively influence the synchronization of business cycles
among G7 countries. Flood et al. (2010) find evidence for convergence in rates of consumption growth among countries,
although not necessarily for the synchronization of consumption at business cycle frequencies. They interpret this finding as a
result of improved international risk sharing in a more globalized world. In general, studies find that trade is able to explain
only a small fraction of the variability in business cycle correlations.
3 This issue has also been studied from a theoretical standpoint by the literature started by Backus et al. (1992), and followed
by Baxter and Crucini (1995), Kollman (1996), Heathcote and Perri (2004), Kehoe and Perri (2002) and Olivero (2010),
among others.

2 M. P. Olivero and R. Madak
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To study this issue we build a simple empirical
model of the co-movement of macroeconomic vari-
ables between the US and Europe, as a function of

110 both financial and trade linkages. We test the model
using quarterly data for the period 1994–2009. Doing
so, we find that as European countries become more
financially integrated among themselves, European
business cycles start to ‘decouple’ from those in the

115 US. This is true not only for GDP, but for consump-
tion and investment as well. Also, we find this
conclusion to be consistent across several alternative
measures of financial integration within Europe.

Our results have relevant policy implications. They
120 unveil the importance of the formation of the EU and

of further consolidation within Europe in slowing the
international transmission of aggregate shocks among
industrialized countries. To conclude, our results
suggest that it is becoming more and more true that

125 ‘when Europe sneezes, the United States do not need
to catch a cold’.

Following this introduction the structure of this
article is as follows: Section II presents the empirical
methodology and the data, Section III discusses the

130 results, and Section IV concludes.

II. Empirical Strategy

Methodology

To answer the question of how financial integration
within Europe affects the international transmission

135 of business cycles between the US and Europe, we
write a very simple empirical model given by
Equation 1

mvUS,t¼ �þ�1mvEU,tþ�2FIItþ�3mvEU,t�FIIt

þ�4tradetþ�5mvEU,t� tradetþ
XK

j¼1

�jXj,tþ �t

ð1Þ

The dependent variable is a macroeconomic vari-
able in the US (mvUS), while the independent

140 variables are the same indicator for the EU (mvEU),
both in natural logarithms, and a financial integra-
tion indicator (FIIt). The macroeconomic variables
we work with are GDP, consumption (C) and Gross
Fixed Capital Formation (GFCF).

145 One reason why European and American business
cycles are still heavily synchronized is clearly related
to trade linkages. The US remains the major trading
partner for many of these countries, such that a
recession in the US will lead to recession in all these

150countries. Baxter and Kouparitsas (2005, 2006) thor-
oughly document the significant role that trade in
goods and services plays in the international trans-
mission of business cycles.4 Thus, we include a trade
intensity measure (tradet) in the model to capture the

155effect of bilateral trade in goods and services on
the correlation between macroeconomic variables in
the US and Europe. In this way we study the effects
of financial integration after having controlled for the
obvious effect of trade on the international transmis-

160sion of business cycles.
The variable measuring the interaction between

mvEU and the financial integration measure is
intended to capture the marginal effect of increased
integration within Europe on the correlation between

165European and American indicators of macroeco-
nomic activity.

The matrix X includes a set of additional control
variables that can explain the macroeconomic indi-
cator in the US on the left-hand side. These K

170variables indexed by j include inflation, a measure of
the stance of monetary policy given by the change in
the federal funds rate, a measure of fiscal perfor-
mance given by the ratio of government deficit to
GDP and a financial depth indicator given by credit

175to the private sector as a share of GDP.
It can be conjectured that the estimates of model

(1) could be biased by the presence of endogeneity of
the regressor mvEU. To account for this possibility, we
estimate Equation 1 using Two-Stage Least Squares

180(2SLS), and we instrument the variable mvEU using
three quarterly lags of itself as well as other contem-
poraneous macroeconomic aggregates in the EU.

Last, the fact that, by construction, the macroeco-
nomic indicator in the EU is highly correlated with

185the interaction variables results in multicollinearity.
Therefore, we follow Jaccard and Turrisi (2003) by
mean centering the regressors on the right-hand side
before constructing the interaction variables. This
results in a product term that is not significantly

190correlated with the macroeconomic aggregate in the
EU (mvEU).

The data

Macroeconomic data on GDP, C and GFCF for the
period 1994–2009 are from the International

195Financial Statistics (IFS) of the International
Monetary Fund (IMF). All variables are measured
in billions of 2000 US dollars using Consumer Price
Index (CPI) and exchange rate data from the same
source. To construct macroeconomic variables for the

200European region we add the national series for the

4 They show that bilateral trade is the only ‘robust’ variable in explaining the co-movement of macroeconomic variables.

Financial integration within Europe 3
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following countries: Austria, Belgium, Czech

Republic, Denmark, Finland, France, Germany,

Greece, Hungary, Ireland, Italy, Luxembourg, the

Netherlands, Poland, Portugal, Slovac Republic,

205 Spain, Sweden and the United Kingdom.
To remove the cycles of frequencies that are not of

interest to us, we filter the data using the HP filter,

which removes cycles of length approximately longer

than 8 years.
210 Trade data are from the Direction of Trade (DOT)

statistics of the IMF. For most member countries of

the IMF, these data present current figures on the

value of merchandise exports and imports, disaggre-

gated according to their most important trading
215 partners. Using these data and following Baxter and

Kouparitsas (2005), we build a measure of bilateral

trade intensity, calculated as the sum of bilateral

trade between the US and Europe as a share of

overall trade in Europe (i.e.
ðXEU,USþIMEU,USÞ

ðXEUþIMEUÞ
, where

220XEU,US denotes European exports to the US, IMEU,US

denotes European imports from the US, XEU denotes

total European exports, and IMEU denotes total

European imports).
To measure the degree of financial integration

225within Europe, we resort to the ‘Indicators of

Financial Integration in the Euro Area’ published

biannually by the ECB. This dataset contains both

price-based and quantity-based indicators of financial

integration. Quantity-based indicators are used to
230study the degree of portfolio diversification across
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Fig. 1. Indicators of financial integration among european countries

Source: ‘Indicators of financial integration in the Euro area’, European Central Bank.
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euro area countries, as investors increase their hold-
ings of non-domestic assets to maximize the benefits
from international diversification. Price-based indi-
cators are based on the time-series properties of

235 interest rates and government and corporate bond
yields.

The quantity-based indicators measure integration
by the share of cross-border activity in financial
markets. The first two indicators that we use, FII1

240 and FII2, deal with the market for long-term debt
instruments, specifically bond markets. FII1 is calcu-

lated as the share of Monetary Financial Institutions’
(MFIs)5 cross-border holdings of debt securities
(government and corporate bonds) issued by euro

245 area and EU non-MFIs. FII2 is calculated as invest-
ment funds’ holdings of debt securities issued in other
euro area countries as a share of total holdings of
debt securities in the rest of the world. FII3 deals with
equity markets, and it is calculated as investment

250 funds’ holdings of equity issued in other euro area
countries as a share of total holdings of equity.

The last two indicators are price-based indicators.
FII4 is related to equity markets, and it is calculated
as the cross-country SD of equity returns among euro

255 area countries. FII5 is the variance ratio in govern-
ment bond markets, defined as the proportion of the

variance of local (country-specific) yields that can be

explained by the variance of the benchmark

(German) 10-year government bond yields. In par-
260ticular, for this study we choose the average of the

variance ratio across 10 reporting countries.
The evolution of these five financial indicators for

the period that we study is presented in Fig. 1. The

effect of the formation of the EU is evident first, from
265the upward trend followed by the quantity-based

indicators FII1 and FII3 and by the variance ratio

(FII5) after 1999; and second, from the downward

trend in the cross-country SD of equity returns (FII4).

Worthy of note is that investment funds’ cross-border
270holdings of corporate bonds (FII2) took a longer time

to respond, and started exhibiting an upward trend

only after 2004.
The data on inflation in the US are from the IFS of

the IMF, and the data on the federal funds rate are
275from the Board of Governors of the Federal Reserve

System.
The data on credit to the private sector in the US

are from the January 2010 dataset, an update of the

Beck et al. (2000) financial structure dataset, which
280provides the ratio of private credit by deposit money

banks and other financial institutions to GDP.

Table 2. Data summary statistics

Variable Obs. Mean SD Min. Max. Period

FII1 50 4.91 1.64 2.35 7.73 1997.III–2009.IV
FII2 45 27.90 1.98 24.20 31.90 1998.IV–2009.IV
FII3 45 21.75 2.96 16.53 27.66 1998.IV–2009.IV
FII4 64 3.71 1.09 1.94 5.51 1994.I–2009.IV
FII5 52 83.30 16.82 48.59 98.56 1995.I-2007.IV

GDPUS 64 9953.09 1266.25 7715.06 11869.23 1994.I–2009.IV
GDPEU 64 2002.25 192.81 1647.59 2302.70 1994.I–2009.IV
CUS 64 6879.91 998.72 5184.18 8346.32 1994.I–2009.IV
CEU 64 1147.01 108.03 950.27 1295.82 1994.I–2009.IV
GFCFUS 64 1868.20 253.48 1350.53 2247.48 1994.I–2009.IV
GFCFEU 64 396.45 44.09 313.96 483.53 1994.I–2009.IV

trade 64 0.07 0.01 0.05 0.09 1994.I–2009.IV
inflationUS 64 0.62 0.66 �2.83 2.20 1994.I–2009.IV
FFrateUS 64 3.79 1.96 0.12 6.52 1994.I–2009.IV
deficit
GDPUS

64 �0.03 0.03 �0.13 0.02 1994.I–2009.IV
privatecredit

GDP US
64 1.69 0.26 1.21 2.11 1994.I–2009.IV

Notes: Macroeconomic variables are measured in billions of 2000 US dollars.
Due to data limitations, the countries included to compute the EU aggregates are Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Italy, the Netherlands, Poland, Slovac Republic, Spain, Sweden and the United
Kingdom.
trade is a measure of bilateral trade intensity, calculated as

ðXEU,USþIMEU,USÞ

ðXEUþIMEUÞ
, where X denotes exports and IM denotes imports.

5 According to the ECB, MFIs are central banks, resident credit institutions as defined in Community law, and other resident
financial institutions whose business is to receive deposits and/or close substitutes for deposits from entities other than MFIs
and, for their own account, to grant credits and/or make investments in securities. Money market funds are also classified
as MFIs.

Financial integration within Europe 5
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Last, budget deficits in the US are calculated as the

difference between current government expenditures

and receipts, using Table 3.1 of the National Income
285 and Product Accounts (NIPA) from the Bureau of

Economic Analysis.
The data summary statistics and the period for

which each indicator is available are presented in

Table 2.

290

III. Results

Tables 3 and 4 present the results from estimating

Equation 1 for GDP in the US as the dependent

variable (mvUS) and GDP in Europe as the indepen-

dent variable (mvEU). Tables 5–8 do the same for C
295 and GFCF, respectively.

In each case we present the results of both

Ordinary Least Squares (OLS) and 2SLS estimation

to account for endogeneity. The p-values of the

Hausman test for endogeneity presented in the tables
300 indicate that in general, the specifications do not

suffer from endogeneity, such that OLS estimates are

still unbiased. In any case, the results obtained with

both estimation techniques are qualitatively consis-

tent. Therefore, in the discussion that follows, we
305 only refer to the OLS results.

The positive association between American and

European business cycles is evident from the positive

and significant coefficient on the macroeconomic

variables for the EU (GDPEU, CEU and GFCFEU) in
310 the regression.

Ex-ante, our hypothesis is that the correlation of

macroeconomic variables between the US and

Europe is significantly reduced as the economies in

the EU become more financially integrated with each

315other. We are able to prove this hypothesis in

three ways.
First, we obtain negative coefficients on the inter-

action variables for the three quantity-based indica-

tors, for which an increase in the indicator implies an
320increase in the degree of financial integration.

Second, we obtain positive coefficients on the

interaction variable for the price-based indicator

FII4, for which increased financial integration is

measured by a reduction in the cross-country SD of
325equity returns.

Third, we obtain negative coefficients on the

interaction variables for the price-based indicator

FII5, for which an increased financial integration is

measured by an increase in the proportion of the
330variance of country-specific government bond yields

that can be explained by the variance of German

10-year government bond yields.
Notice that in the case of consumption the coef-

ficient on the interaction variable is often positive for
335the quantity-based indicators, which is at odds with

the negative coefficient expected based on our

research hypothesis. This can be explained through

the fact that agents use international financial mar-

kets not only for intertemporal consumption smooth-
340ing, but also to reduce deviations from the optimal

mix between home and foreign goods in this bundle.
The former implies that increased portfolio diversifi-

cation should lead to higher cross-country correla-

tions in consumption levels, but the latter implies that
345more diversification leads to less synchronized con-

sumption (see Heathcote and Perri (2003) and refer-

ences therein for a detailed discussion of this

argument).
In Tables 4, 6 and 8 we measure the economic

350significance of our regression results for GDP, C and
GFCF, respectively. These tables show the percent

change in the macroeconomic variable in the US after

Table 4. Percent change in GDPUS after a 1% increase in GDPEU

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Quantity-based indicators Price-based indicators

FII1 FII2 FII3 FII4 FII5

FII value OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS

Min 0.697 0.792 0.665 0.836 0.891 1.022 �0.468 �0.555 0.268 0.200
Minþ � 0.573 0.667 0.567 0.716 0.714 0.847 �0.023 �0.107 0.243 0.191
Mean (�) 0.504 0.598 0.481 0.612 0.579 0.714 0.256 0.173 0.215 0.181
Max-� 0.416 0.509 0.381 0.490 0.403 0.540 0.543 0.461 0.217 0.182
Max 0.292 0.384 0.282 0.370 0.226 0.365 0.989 0.909 0.192 0.173

Note: Since the variables are mean centered, the coefficients in this table are obtained as �̂1 þ �̂3 � ðFII� �FIIÞ.
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a 1% increase in the corresponding variable in the
EU, for several different levels of the financial

355 integration indicators.
For example, when the quantity-based indicator

FII1 is at its sample minimum, a 1% increase in
European GDP causes GDP in the US to rise by
0.697%. However, when financial integration rises to

360 reach its mean level, the same increase in European
economic activity causes American GDP to rise by
only 0.504%. When integration is measured through
the price-based indicator FII4, the implied change in
GDPUS rises from �0.468% when FII4 is at its

365 minimum to 0.256% when it reaches its mean level.
Notice here that an increase in the cross-country
volatility of equity returns implies less integration
(see Table 4).

These effects are even more marked in the case of
370 consumption. For example, when the quantity-based

indicator FII3 is at its minimum value, a 1% increase
in European consumption causes US consumption to
rise by 0.796%. When the degree of financial
integration rises to its mean level, the corresponding

375 response in consumption falls to only 0.643% (see
Table 6).

For investment, when financial integration is mea-
sured by the first quantity-based indicator, a 1%
increase in European investment causes US invest-

380 ment to increase by 1.42% when FII1 is at its
minimum, while it causes only a 0.525% increase
when FII1 rises to its mean level (see Table 8).

It is important to highlight that since we have
included a bilateral trade measure as a control in

385 Equation 1, the effect of financial integration that we
uncover here is isolated from the role that interna-
tional trade in goods and services plays on interna-
tional co-movements. Moreover, notice that we are
not able to obtain consistent results regarding the

390 effects of trade, i.e. the coefficients on the interaction

of macroeconomic indicators with the bilateral trade
measure frequently change signs with the specifica-
tion. This fact is consistent with the results in
previous work that show that while trade is an

395important factor explaining business cycle comove-
ment, its effect becomes quite small once other
determinants of co-movement are controlled for (see
Imbs, 2000, 2004; Otto et al., 2001; Kose et al., 2003).
As a robustness check, we also work with a measure

400of trade intensity that is calculated as the ratio of
bilateral trade (importsþ exports) between the US
and Europe to total trade for the US. These results
are consistent with those presented here, and avail-
able from the authors upon request.

405To summarize, our results show that financial
integration within the EU plays a significant role in
the international transmission of business cycles.
Specifically, increased integration within Europe
contributes to the ‘decoupling’ of business cycles

410between the US and Europe.

IV. Conclusions

In this article we ask a novel question in the
international real business cycles literature. Does
financial integration among European countries

415themselves matter for the international transmission
of business cycles among industrialized nations? We
find that it does, and that as the European economies
become more integrated among themselves,
European business cycles start to ‘decouple’ from

420those in the US. Also, our results allow us to
conclude that this is true even after controlling for
the important role that trade in goods and services
plays on this transmission. Thus, we show that the
effect of financial linkages is independent from that

Table 6. Percent change in CUS after a 1% increase in CEU

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Quantity-based indicators Price-based indicators

FII1 FII2 FII3 FII4 FII5

FII value OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS

Min 0.190 0.257 0.558 0.770 0.796 0.927 0.097 0.013 0.523 0.567
Minþ � 0.452 0.537 0.561 0.738 0.709 0.842 0.389 0.303 0.501 0.536
Mean (�) 0.597 0.692 0.563 0.710 0.643 0.778 0.571 0.485 0.478 0.503
Max-� 0.784 0.891 0.565 0.677 0.556 0.694 0.759 0.672 0.480 0.506
Max 1.045 1.171 0.568 0.645 0.469 0.609 1.050 0.963 0.458 0.475

Note: Since the variables are mean centered, the coefficients in this table are obtained as �̂1 þ �̂3 � ðFII� �FIIÞ.
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425 of trade linkages. Even more interestingly, we show
that once the effect of financial integration within
Europe is accounted for, trade no longer plays a
significant role in the international transmission of
business cycles between Europe and the US.

430 Importantly, by exploiting a rich dataset by the
ECB on financial integration we are able to address
one of the limitations of previous work in this field,
namely, the difficulty to measure the degree of

financial diversification.
435 Our work has interesting policy implications on the

importance of a process of further integration within
the EU. This process should significantly help to slow
down the transmission of aggregate shocks between
Europe and the US.

440 One interesting area for further research is to
provide a theoretical framework that can account for
the empirical fact uncovered in this article. More
specifically, our results call for a model that can show
how increased financial integration between two

445 economies results in their business cycles being less
correlated with those in the rest of the world.

References

Andreou, E., Osborn, D. and Sensier, M. (2000)
A comparison of the statistical properties of financial

450 variables in the USA, UK and Germany over the cycle,
The Manchester School, 68, 396–418.

Artis, M., Galvao, A. and Marcellino, M. (2003) The
transmission mechanism in a changing world, CEPR
Discussion Papers No. 4014.

455 Backus, D., Kehoe, P. and Kydland, F. (1992)
International real business cycles, Journal of Political
Economy, 100, 745–75.

Baxter, M. and Crucini, M. (1995) Business cycles and the
asset structure of foreign trade, International Economic

460 Review, 36, 821–54.

Baxter, M. and Koupartisas, M. (2005) Determinants of
business cycle comovement: a robust analysis, Journal
of Monetary Economics, 52, 113–57.

Baxter, M. and Koupartisas, M. (2006) What determines

465bilateral trade flows?, NBER Working Paper
No. 12188.

Beck, T., Demirg-Kunt, A. and Levine, R. (2000) A new
database on financial development and structure,
World Bank Economic Review, 14, 597–605.

470Bejan, M. (2007) Some business cycle consequences of trade
agreements: the case of the North American Free
Trade Agreement, Working Paper No. 2007/03,
Robert Schuman Center for Advanced Studies,
European University Institute, Florence, Italy.

475Bordo, M. and Helbling, T. (2003) Have national business
cycles become more synchronized?, NBER Working
Paper No. 10130.

Bordo, M. and Helbling, T. (2010) International business
cycle synchronization in historical perspective, NBER

480Working Paper No. 16103.
Cerqueira, P. (2010) The worldwide business cycle syn-

chronization evolution, Faculty of Economics and
GEMF, University of Coimbra, February 2010.

Cerqueira, P. and Martins, R. (2009) Measuring the

485determinants of business cycle synchronization using
a panel approach, Economics Letters, 102, 106–8.

Flood, R., Marion, N. and Matsumoto, A. (2010)
International risk sharing during the globalization
era, inWorking Paper Conference on International Risk

490Sharing, Brussels, October.
Heathcote, J. and Perri, F. (2003) Why has the US economy

become less correlated with the rest of the world?,
American Economic Review Papers and Proceedings,
93, 63–9.

495Heathcote, J. and Perri, F. (2004) Financial globalization
and real regionalization, Journal of Economic Theory,
119, 207–43.

Helbling, T. and Bayoumi, T. (2003) Are they all in the
same boat? The 2000–2001 growth slowdown and the

500G-7 business cycle linkages, IMF Working Paper
No. 03/46, International Monetary Fund.

Hoffmann, M. (2004) Comment on Bordo and Helbling,
in Macroeconomic Policies in the World Economy (Ed.)
H. Siebert, Springer, Heidelberg, pp. 40–52.

Table 8. Percent change in GFCFUS after a 1% increase in GFCFEU

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Quantity-based indicators Price-based indicators

FII1 FII2 FII3 FII4 FII5

OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS

Min 1.420 1.261 1.261 1.149 1.104 1.023 �0.318 �0.502 0.230 0.220
Minþ � 0.845 0.704 0.950 0.844 0.745 0.630 0.140 �0.033 0.292 0.283
Mean (�) 0.525 0.394 0.679 0.578 0.472 0.329 0.427 0.261 0.357 0.350
Max-� 0.114 �0.004 0.362 0.267 0.115 �0.064 0.722 0.563 0.351 0.344
Max �0.461 �0.561 0.051 �0.038 �0.244 �0.458 1.181 1.033 0.413 0.407

Note: Since the variables are mean centered, the coefficients in this table are obtained as �̂1 þ �̂3 � ðFII� �FIIÞ.

Financial integration within Europe 11



XML Template (2011) [14.7.2011–2:30pm] [1–12] Copyedited by: BV QA by: RA Collated by: BV
K:/tandf/RAEC/RAEC_A_595693.3d (RAEC) [PREPRINTER stage]

505 Imbs, J. (2000) Sectors and the OECD Business Cycle,
Centre for Economic Policy Research Discussion
Paper Series No. 2473.

Imbs, J. (2003) Trade, finance, specialization and synchro-
nization, CEPR Discussion Papers No. 3779.

510 Imbs, J. (2004) Trade, finance, specialization, and synchro-
nization, Review of Economics and Statistics, 86,
723–34.

Jaccard, J. and Turrisi, R. (2003) Interaction Effects in
Multiple Regression, 2nd edn, Quantitative

515 Applications in the Social Sciences No. 07-72.
Kalemli-Ozcan, S., Sorensen, B. and Yosha, O. (2001)

Economic integration, industrial specialization and the
asymmetry of macroeconomic fluctuations, Journal of
International Economics, 55, 107–37.

520 Kehoe, P. and Perri, F. (2002) International business cycles
with endogenous incomplete markets, Econometrica,
70, 907–28.

Kollman, R. (1996) Incomplete asset markets and the cross-
country consumption correlation puzzle, Journal of

525 Economic Dynamics and Control, 20, 945–61.

Kose, M. A., Prasad, E. S. and Terrones, M. E. (2003)
How does globalization affect the synchronization of
business cycles?, American Economic Review, Papers
and Proceedings, 93, 57–62.

530Olivero, M. P. (2010) Market power in banking, counter-
cyclical margins and the international transmission of
business cycles, Journal of International Economics, 80,
292–301.

Otto, G., Voss, G. and Willard, L. (2001)

535Understanding OECD output correlations, Reserve
Bank of Australia Research Discussion Paper
No. 2001-05.

Schirwitz, B. and Walde, K. (2004)
Synchronization of business cycles in G7 and EU14

540countries, Topics in Economic Research,
Economic Studies and Research, Directorate General
Economic and Financial Affairs, European
Commission.

Tomljanovich, M. and Ying, Y. (2005) We’re all connected:

545business cycle synchronization in G-7 countries,
Working Paper, Colgate University.

12 M. P. Olivero and R. Madak




