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Introduction 

 
This paper contributes to the International 
Business Cycles literature by analyzing the 
effect of financial integration, trade 
integration and similarity of economic 
structures on business cycle  
 
synchronization (BCS). In particular, this 
paper addresses the question of whether 
financial integration has become the main  

 
driver of business cycle synchronization, as 
the empirical evidence presents mixed 
results regarding the relationship between 
financial integration and output 
comovement. This issue has important 
policy implications, specifically regarding 
the fulfillment of an optimum currency area 
(OCA), whereby the benefits of a currency 
union depend on the degree of synchrony of 
its members’ business cycles, as high 
similarity in economic fluctuations should 
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minimize the effect of giving up national 
monetary policy and its ability for 
dampening idiosyncratic shocks (Darvas 
and Szapáry, 2008; Schiavo, 2008). In 
theory, similarity between business cycles 
would minimize the negative impact of the 
loss of national monetary instruments and 
the impact of exogenous monetary shocks 
induced by the monetary union authorities.  
 
The concept of economic globalization is 
strongly linked to the pervasive economic 
and financial relationships observed 
worldwide since the 1990’s. Empirical 
evidence suggests that economic 
integration amplifies the transmission of 
global shocks and the international 
spillover of country shocks, leading to 
synchronizing effects across national 
business cycles. Indeed, numerous studies 
document a process of increasing 
comovement of business cycles between 
economies during the last decades 
(Antonakakis and Scharler, 2012; Belke, 
Domnick and Gros, 2017) as well as an 
increase in the influence of global factors 
over national business cycles (Kose et al., 
2008; Kose et al., 2003), which have led 
some to argue for the existence of a global 
business cycle (Crucini, Kose and Otrok, 
2011).What is driving the increase in the 
synchronization of business cycles around 
the world?. Many candidates have been 
proposed since the early 2000’s (Baxter and 
Kouparitsas, 2005).These are essentially 
related to the increasing integration of 
major international transmission channels 
such as trade (Calderon, Chong and Stein, 
2007; Kollmann, 2019) and finance 
(Claessens, Kose and Terrones, 2012), as 
well as to the increasing similarity of 
economic structures (Pentecôte, Poutineau 
and Rondeau, 2013) and economic policies 
(Antonakakis and Tondl, 2014). 
 
In the aftermath of the 2007-08 global 
financial crisis, a great body of research 
focused on examining the ability of financial 
markets to globally propagate shocks to the 
real side of economies. Standard theoretical 
literature of international business cycles 
suggests that Foreign Direct Investment 
(FDI) and the access to international 
financial markets can trigger a reduced level 
of comovement between countries as they 

stimulate specialization of production 
through the reallocation of capital according 
to countries’ comparative advantages. By 
allowing cross-border ownership of means 
of production and assets, financial 
integration provides investors with better 
insurance against production risk derived 
from higher exposure to asymmetric shocks 
(Schiavo 2008; Baele et al. 2004). Moreover, 
a positive productivity shock in one country 
is likely to attract investments from other 
economies and to increase sectorial 
specialization as long as the marginal 
productivity of capital and labor is 
increasing (Backus et al. 1995). Financial 
integration may affect the degree of 
business cycle synchronization by 
generating large demand, as well as, supply 
side effects. For example, saving and 
investment decisions could affect asset 
prices and business cycles in other 
countries via financial flows (Artis, Fidrmuc 
and Scharler, 2008). In this way, the supply 
of foreign capital can cause a positive 
correlation between source and target 
countries (Fidrmuc, Ikeda and Iwatsubo, 
2012), amplifying the probability of an 
idiosyncratic shock to spillover towards 
other countries.  
 
As for the negative side, corporate finance 
theories imply that negative productivity 
shocks should lead to capital withdrawals, 
amplifying output differences among 
financial integrated economies. A shock to 
bank capital in one country can force banks 
to reduce their lending to other countries, 
causing interconnected economies to 
experience an increase in the comovement 
of output (Kalemli-Ozcan, Papaioannou and 
Peydró, 2013). Furthermore, financial 
integration can facilitate the transfer of 
resources across countries through FDI by 
shifting capital from economies with 
negative shocks to economies with positive 
shocks. FDI enables countries to specialize 
(Kalemli-Ozcan, Sørensen and Yosha, 2003) 
so that a high degree of financial integration 
may actually reduce BCS.  
 
It is not surprising to find that empirical 
evidence presents mixed results, taking into 
consideration the variety of variables and 
methods employed in order to measure 
financial integration. Following what is 
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predicted by standard theories, a negative 
correlation between financial integration 
and output comovement is reported by 
studies like García-Herrero and Ruiz (2008), 
Claessens, Kose and Terrones (2012) and 
Antonakakis and Tondl (2014). However, 
several studies suggest a positive effect of 
financial integration on output comovement 
(Artis, Fidrmuc and Scharler, 2008; Inklaar, 
Jong-A-Pin and de Haan, 2008; Imbs, 2010). 
Additionally, a vast body of empirical 
research reported a historically high level of 
international comovement of real and 
financial variables following the 2007-08 
global financial crisis (Banerji and Dua, 
2010; Antonakakis and Scharler, 2012; 
Perri and Quadrini, 2018). 

 
The discrepancies displayed by empirical 
studies may result from methodological 
disparities, whether due to differences in 
the adoption of proxy measures for financial 
and economic variables or in modeling their 
relationship. For example, cross-section 
studies which cover turbulent and calm 
periods, as (Imbs (2006), Kose, Prasad and 
Terrones (2003) and Otto, Voss and Willard 
(2001), find a positive correlation between 
financial openness and GDP comovement. 
Some studies suggest this positive 
relationship manifests strongly between 
economies sharing high levels of integration 
such as OECD economies (Otto, Voss and 
Willard, 2001; Imbs, 2010) and European 
economies (Schiavo, 2008; Antonakakis and 
Tondl, 2011). However, cross-section 
studies may suffer from not being able to 
account for country-specific factors and 
global shocks occurring over time, as argued 
by Kalemli-Ozcan, Papaioannou and Peydró 
(2013). 

 

This paper foresees two major 
contributions. First, the level of financial 
integration in the BCS context is analyzed 
considering three dimensions 
simultaneously: (1) Price measure, 
represented by the interest rate term 
spread differential between each pair of 
economies, (2) Flow measure, represented 
by the foreign direct investment (FDI) 
intensity between each pair of economies 
and (3) Volume measure, represented by 
the financial openness of both economies in 

that “pair”. With this enlarged perspective, 
the aim is to capture extra dimensions of the 
financial integration between eventually 
relevant economies in the BCS context. 
Second, this approach differs from previous 
studies by adopting a structural equation 
model that allows gathering the main 
representative variables for each factor 
(financial integration, trade integration and 
similarity of economic structure), capture 
its common variance and then estimate its 
simultaneous direct and indirect effects on 
BCS. In principle, this approach should be 
able to provide a multidimensional view of 
the impact of the financial factor on BCS. The 
rest of the paper is structured as follows; it 
presents the methodological approach in 
section 2 along with data, variables and 
model specifications, it examines the 
empirical results and discusses its 
implications in section 3 and provides some 
concluding remarks in section 4. 

 

Methodological Approach:  The 

Structural Equation Model 

 

In this paper, a structural equation model 
(SEM) is employed in order to estimate the 
effects induced by main BCS factors, which 
are modeled as latent constructs. A SEM 
consists of a structural model which relates 
the latent variables (factors) and factor 
models which set the relationship between 
latent variables and their observable 
indicators. This class of models suits this 
research particularly well, as BCS factors 
are not directly observable and therefore 
could hardly be measured by one single 
indicator. SEM enables the use of several 
proxy indicators for BCS factors, providing a 
mechanism of explicitly, taking into account 
the likelihood of measurement error in the 
observed variables. In addition, SEM also 
allows the simultaneous estimation of both 
direct and indirect effects of variables 
involved in the model.  
 
The SEM model proposed in this paper is 
represented by the following pair of 
equations (1) and (2), for each country-pair 
(�, �) period-specific (�) observation (for 
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simplicity of notation, the subject subindex 
(��, �)) is suppressed: 
 

� = Λη + ε, (1)  

η = Βη + ζ, (2)  

 

where Y denotes the vector of observed 
variables, η is the vector of latent factors, 
Λ is the matrix of factor loadings and ε is the 
vector of pertinent residuals. ζ denotes the 
vector of latent disturbance terms and Β 
represents the matrix of parameter 
coefficients linking latent variables, where 
Ι − Βis is assumed to be invertible. 
Residuals are assumed to be uncorrelated 
among themselves (ε versus ζ) and with 

factors (ε and ζ versus η), while factors are 
allowed to be contemporaneously 
interrelated, meaning that B is a not a 
diagonal matrix. Factors, observed variables 
and residuals are assumed to be normally 
distributed, which is a common standard in 
multiple regression models.  

The observed variables covariance matrix Σ 
implied by (1) and (2) has the following 
form (Bollen, 1998): 

 

Σ = Λ�Ι − Β���Cov�ζ��Ι − Β����Λ� + Cov�ε�. (3)  

� denotes the vector of all model 
parameters, which includes all variances 
and covariances between independent 
variables as well as regression coefficients  

and factor loadings. The fit function of the 
model is estimated by the maximum 
likelihood method, by minimizing across the 
parameter space: 

 

F = − ln|SΣ�����| + tr�SΣ������ − ", (4)  
 
where S is the covariance matrix for 
observed items and " corresponds to the 
number of observed variables (number of 
elements of matrix Y in Equation 1). There is 
a growing literature applying factor models 
to the study of international business cycles. 
These studies typically focus on measuring 
the importance of broad factors of national 
business cycles and distinguishing between 
global, regional and country-specific 
components (Kose, Otrok and Whiteman, 
2008; Aruoba et al., 2011; Bordo and 
Helbling, 2011). In this paper, factor models 
are made use of in order to (i) reassess the 
explanatory power of established BCS 
factors in the literature such as trading and 
financial channels and structural 
similarities, and (ii) examine if the financial 

channel has become the main driver of 
output synchronization. 
 
Data, Variables and Model Specification 

 The mainly used variables are collected in 
the literature and fed to the explanatory 
latent factors; financial integration, trade 
integration and structural similarity. Table 
1 provides detailed information on the 
variables employed by the model, its links to 
BCS literature and data sources. 
 
In order to accommodate a complex view of 
financial globalization, the financial 
integration factor is allowed to be expressed 
as the common variance from three 
financial variables; bilateral FDI intensity 
(FDI Intensity), bilateral financial openness 
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(Fin Openness) and the term spread 
differential (i Spread). The trade integration 
factor is measured by a bilateral flow 
measure (trade intensity) and a bilateral 
measure of the country-pair’s global 
exposure to trade (trade openness). The 

structural similarity factor accounts for 
sectoral similarity (proxied by intra-
industry trade share), labour market 
similarity and similarity in economic 
policies (proxied by a measure of fiscal 
convergence). 

 
 

 

Table 1: Variables description and data sources 

 

Latent 

Factor  

Variable

�#$, %� 

Definition Suggested by Source 

Financia
l 
Integrati
on 

Bilateral 
FDI 
intensity 
(FDIIntensit

y) 

Cumulated bilateral FDI 
flows (including inflows and 
outflows) divided by 
country-pair aggregate 
nominal output 
(GDPi+GDPj). 

Otto et al. (2001) 
– FDI positions; 
Artis et al. (2008) 
– FDI flows. 

Authors’ 
calculations 
based on OECD 
data. 

Financia
l 
Integrati
on 

Bilateral 
Financial 
Openness 
(Fin 

Openness) 

Sum of each country 
financial openness ratio, 
measured as total foreign 
assets and liabilities relative 
to nominal GDP. 

Lane and Milesi-
Ferretti (2003). 

Authors’ 
calculations 
based on Lane 
and Milesi-
Ferretti (2007). 

Financia
l 
Integrati
on 

Term 
Spread 
Differential 
(I Spread) 

Inverse of absolute bilateral 
term spread, measured as 
the country-pair differential 
in long term interest rate 
(average government bond 
10 yr. yield) subtracted from 
the country differential in 
short term interest rate 
(average three-month 
money market rate). 

Term Spread: 
Adrian; similar 
approach: 
Schiavo (2008). 

Authors’ 
calculations 
based on IMF-IFS, 
OECD and 
national Bank 
Statistics data. 

Trade 
Integrati
on 

Bilateral 
Trade 
Intensity 
(Trade 

Intensity) 

Sum of exports and imports 
from country i to country j 
divided by country-pair 
aggregate nominal GDP. 

Frankel and Rose 
(1998). 

Authors’ 
calculations 
based on IMF-
DOTS data. 

Trade 
Integrati
on 

Bilateral 
Trade 
Openness 
(Trade 

Openness) 

Sum of each country’s trade 
openness ratio, measured as 
total exports and imports 
relative to nominal GDP. 

Baxter and 
Kouparitsas 
(2005). 

Authors’ 
calculations 
based on IMF-
DOTS data. 
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Structur
al 
Similarit
y 

Intra-
industry 
Trade Share 
(IITShare) 

One minus the absolute 
difference between exports 
of industry k from country i 
to country j and exports 
from country j to country I, 
divided by total bilateral 
trade (Grubel-Lloyd index). 

Frankel and Rose 
(1998) and 
Fidrmuc (2004). 

Authors’ 
calculations 
based on OECD 
data (two-digit 
SITC commodity 
groups). 

Structur
al 
Similarit
y 

Fiscal 
Convergenc
e 
(FiscalConv

erg) 

Inverse of the difference of 
budget deficit (as a share of 
GDP) between country i and 
j. 

Fiscal Divergence: 
Darvas and Rose 
(2005) 

Authors’ 
calculations 
based on OECD 
data. 

Structur
al 
Similarit
y 

Labour 
Market 
Similarity 
(LabourMkt

Simil) 

Inverse of absolute 
difference of employment 
protection legislation (EPL) 
indices. 

Similar approach: 
Artis et al. (2008) 

Authors’ 
calculations 
based on OECD-
EPL data. 

Business 
Cycle 
Comove
ment 

Business 
Cycle 
Correlation 
(BCCorrel) 

Output dynamic conditional 
correlations estimated by 
the Scalar-BEKK bivariate 
GARCH model as in 
Trancoso (2014). 

Trancoso (2014). 
Similar 
approaches: 
Antonakakis and 
Scharler (2012) 
and Égert and 
Kocenda (2011) 

Authors’ 
calculations 
based on 
Trancoso (2014) 
and Total 
Economy 
Database of the 
University of 
Groningen 

Business 
Cycle 
Comove
ment 

Business 
Cycle 
Synchronisa
tion Index 
(BCSI) 

Absolute of the difference of 
growth rates of real GDP 
between country i and j. 

Giannone et al. 
(2010) 

Authors’ 
calculations 
based on Total 
Economy 
Database of the 
University of 
Groningen. 

Notes: All variables are expressed in logs, except BCCorrel, All variables are country-pair (i,j) and period-

specific (t).   

 
This paper examines if financial integration 
has become the common factor driving 
output synchronization in recent years. The 
specification chosen for SEM allows testing 
this viewpoint specifically, as financial 
integration becomes the only factor 
permitted to have an impact on other latent 
factors. Figure 1 presents a path diagram 
that provides a visual depiction of SEM 
specification. It discloses all relationships 
specified by the model in accordance to 
equations (1) and (2). Following BCS 
literature, this paper studies the effect of (i) 

financial and trade integration factors, 
acting as channels for the transmission of 
shocks, and (ii) structural economic 
similarities on the BCS.  

 
The metric of the latent scale needs to be set 
for each latent variable in order to achieve 
model identification, as there is no “natural” 
metric underlying any of the latent 
variables. We define the metric for each BCS 
factor by setting to one the path going out to 
the representative variable adopted more 
often in BCS literature: Financial openness 
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(Financial Integration factor), Trade 
intensity (Trade Integration factor) and 
Intra-industry trade share (Structural 
Similarity factor). With respect to Business 
Cycle Comovement factor, the 
representative variable is the Business 
Cycle Dynamic Correlation. It should be 
noted that, in order to detect possible bias 

resulting from this procedure, results from 
alternate specifications, generated by 
interchanging the variable used as scale for 
each factor, were examined. In the end, the 
scaling variables were kept as previously 
mentioned, as factors’ estimates have 
shown less sensitivity to scaling up on other 
variables.

  
 

 
Notes: This Figure represents graphically the set of equations of the estimated SEM, generically represented by 

equations (1) and (2), displaying relationships according to path analysis graphic notation. Circles represent 

latent variables; squares represent observed variables and single arrows represent unidirectional paths.  

 

Figure 1: Model Path Diagram 

 
The number of variables (10) used in the 
model as well as data availability 
constraints conditioned the dataset in 
respect to the delimitation of the sample 

period and the set of countries. For example, 
the whole sample had to be limited to data 
up to 2011 so as to make use of the unique 
dataset of foreign assets and liabilities 
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provided by Lane and Milesi-Ferretti 
(2007), in which latest data points are from 
2011. SEM model in this paper uses annual 

data (3322 observations) for the period 
1995-2011 from 21 advanced economies 
listed in Table 2. 

 

 

Table 2: List of countries used in SEM Model 

 

Australia Finland Italy Portugal United States 

Austria France Japan Spain  

Belgium Germany Netherlands Sweden  

Canada Iceland New Zealand Switzerland  

Denmark Ireland Norway United Kingdom  
 

Empirical Results   

The study begins by examining the 
existence of a relevant common factor by 
running a principal component analysis 

(PCA) over the real output variance. This 
enables adding more countries to the 
dataset (see Table 3) and using a more 
representative sample of World GDP. 

 
Table 3: List of Countries Used in PCA Analysis 

 

Australia Finland Israel Norway Taiwan 
Austria France Italy Portugal United Kingdom 

Belgium Germany Japan Singapore United States 

Canada Greece Luxembourg South Korea  
Cyprus Hong Kong Malta Spain  

Czech Rep + Slovakia Iceland Netherlands Sweden  
Denmark Ireland New Zealand Switzerland  
 

 There is evidence that a major common 
factor has been increasingly influent over 
the past six decades, especially in advanced 
economies (see Figure 2A). Moreover, 
evidence plotted in Figure 2(B) suggests 

that the increase of the relative importance 
of the first component, observed from the 
1990’s onwards, has occurred at the 
expense of the remaining four main 
considered drivers. 
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Figure 2(A) depicts the dynamics through time of the share of real output variance explained by the first principal 

component in advanced (ADV), emerging market (EM), developing (DEV), G7 and European Union (12 older 

members) economies. The ADV-EM-DEV classification is according to IMF. Figure 2(B) depicts the dynamics through 

time of the share of output variance in advanced economies (Table 2) explained by 5 principal components. 

 
Figure 2: Principal Component Analysis of real output variance 

 
 
 
Results suggest that a common factor has 
been driving output synchronization since 
the 1990’s. This paper proceeds to examine 
whether financial integration has become 
such a common factor. The specification 
chosen for the SEM allows testing this 
viewpoint specifically, as financial 
integration becomes the only factor  
 
 
 

 
permitted to have an impact on other latent 
factors. Tables 4-6 present the estimation 
results for the SEM derived from setting the 
interrelationships between variables in 
accordance to equations (1) and (2), as 
graphically represented in Figure 1. Table 4 
and 5 breakdown the corresponding direct 
and indirect effects while Table 6 discloses 
estimates of total effects (direct and indirect 
effects).  
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Table 4: Model Estimates of Direct Effects 

 Financial 

Integration 

Structural 

Similarity 

Trade 

Integration 

BCS 

BC Comovement -1.762*** 
(.539) 
-3.269 

.548*** 
(.092) 
5.986 

.777*** 
(.274) 
2.834 

 

structural 

Similarity 

2.180*** 
(.119) 
18.252 

   

Trade Integration 1.787*** 
(.116) 
15.376 

   

FDIIntensity 9.996*** 
(.551) 
18.157 

   

Fin Openness 1.000  
   

I Spread 2.402*** 
(.172) 
13.959 

   

Trade Intensity 
  

1.000  
 

Trade Openness 
  

.308*** 
(.024) 
12.858 

 

IITShare 
 

1.000  
  

FiscalConverg 
 

.406*** 
(.038) 
10.609 

  

LabourMktSimil 
 

.169*** 
(.039) 
4.358 

  

BCCorrel 
   

1.000  
BCSI 

   
.771*** 
(.078) 
9.856 

 

Notes: Standard errors and corresponding t-statistics are reported below the estimates. 

Estimates of direct effects are all 
statistically significant at 1% level and show 
that bilateral financial integration, 
manifested as the common variance 
reflected by the three financial indicators, 
exhibits a negative and significant direct 
effect on BCS. This result may be indicative 
of reallocation of capital in a manner 
consistent with countries’ comparative 
advantages and also reflects the necessity to 
insure against national business cycles risk, 
in line with standard financial and economic 
theories and with various empirical results 

(García-Herrero and Ruiz, 2008; Kalemli-
Ozcan, Papaioannou and Peydró, 2013).  

 
This model allows financial integration to 
impact BCS through international trade and 
structural similarity. This is supported by 
the theoretical argument; that more 
financially integrated countries induce 
increased similarity of productive 
structures and intensification of trade 
relations (Backus, Kehoe and Kydland, 
1995; Antonakakis and Tondl, 2014). 
Results displayed in Table 5 not only 
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confirm these findings by identifying a 
positive relationship between financial 
integration and the remaining factors 
(structural similarity and trade integration), 
but also detect a strong positive indirect 
effect that exceeds the negative direct effect 
on BCS.  

 
A breakdown of direct and indirect effects of 
financial integration on BCS, displaying 
patterns of possible conflicting signals, has 
been detected by other empirical studies 
(García-Herrero and Ruiz, 2008; 
Antonakakis and Tondl, 2014). However, 

the novelty from the results of this model 
refers to the positive net effect of financial 
integration on BCS. This divergence may 
stem from these studies being focused on 
FDI linkages, accounting for a subset of 
financial activity with a relatively smaller 
impact on real economy than the entire set 
of cross-border financial activities, which 
are represented by three indicators in this 
model; bilateral FDI intensity, bilateral 
financial openness and the term spread 
differential. The FDI intensity measure 
includes two-way FDI flows and is therefore 
able to capture bilateral interactions.  

 
 

Table 5: Model Estimates of Indirect Effects 

 Financial 

Integration 

structural 

Similarity 

trade 

Integration BCS 

BC Comovement 2.583    

structural 

Similarity 
    

trade Integration     

FDIIntensity     

Fin Openness     

I Spread     

Trade Intensity 1.787    

trade Openness .550    

IITShare 2.180    

FiscalConverg .884    

LabourMktSimil .368    

BCCorrel .820 .548 .777  

BCSI .633 .423 .599  

Notes: Following SEM methodology, indirect effects are computed as the product of the parameters of direct 

effects reported in Panel B. For example, the indirect effect of Financial Integration on BCS equals 

2.583=1.787x0.777+2.18*0.548.   

On the other hand, variables represented by 
financial openness and the term spread 
differential provide bilateral outlooks about 
the global exposure to international 
financial markets faced by each country-
pair. Results support the view that these 
variables display complementary but 
somehow different facets of the financial 
integration process, as shown by their 

different factor loadings estimates. 
Moreover, results are also consistent with 
the viewpoint (Adam et al., 2002; Baele et 

al., 2004) that price measures (term spread 
differential) and flow measures (FDI 
intensity) tend to be much more sensitive to 
changes in financial integration than 
measures based on volume positions 
(financial openness). 
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Table 6: Model Estimates of Total (Net) Effects 

 

 Financial_Integration Structural_Similarity Trade_Integration BCS 

BC Comovement .820 .548 .777  

Structural_Similarit

y 
2.180    

Trade_Integration 1.787    

FDIIntensity 9.996    

FinOpenness 1    

iSpread 2.402    

TradeIntensity 1.787  1  

TradeOpenness .550  .308  

IITShare 2.180 1   

FiscalConverg .884 .406   

LabourMktSimil .368 .169   

BCCorrel .820 .548 .777 1 

BCSI .633 .423 .599 .771 
 

Notes: For each of the latent factors, there is one representative variable to which is attributed a coefficient equal 

to 1 (see above). Total Effects = Direct Effects (Table 4) + Indirect Effects (Table 5).  

 

Results corroborate the positive and 
significant effect of trade integration on BCS 
that has been reported elsewhere (Artis, 
Fidrmuc and Scharler, 2008; Schiavo, 2008). 
Regarding bilateral trade relations, existent 
flows seem to matter more than just sharing 
a high degree of openness, as revealed by 
the difference in factor loading estimates. A 
similar picture is revealed by the effect of 
structural similarity on BCS. Although a 
higher degree of heterogeneity is revealed 
by factor loadings and error terms 
estimates, estimates from the structural 
similarity factor are positive and highly 
significant with respect to the structural 
model (effect on BCS) and to its 
measurement model (factor loadings), 
which is in line with existing literature 
(Duval et al., 2016). 

 
Next this paper examines how effectively 
BCS factors predict business cycle 

comovement in this model. Table 7 shows 
the squared multiple correlation (SMC) 
between each endogenous variable and the 
variables (other than residual variables) 
that directly affect it according to Figure 1. 
SMC correlations are analogous to R2 
indices corresponding to regression models 
for each equation, when all model equations 
are simultaneously estimated. SMC 
estimates suggest that financial integration 
factor variance explains a major part of 
trade integration (68%) and structural 
similarity (52%) variances. Moreover, BCS 
driving factors are jointly responsible for 
70% of BCS variance according to SMC 
estimates. Consequently, a strong and 
pervasive real effect of financial integration 
is found, which may suggest that Financil 
Integration factor plays a key role in the 
common factor disclosed by the PCA 
analysis detailed above (Figure 2). 
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Table 7: SMC 

 

structural Similarity .518 

trade Integration .683 

BC Comovement .699 

Notes: The table displays the squared multiple correlation of each dependent variable, disclosing the share of 

variance that is explained by the explanatory variables assumed by the structural equation model (see 

Equation 2). 

This model is tested by inspecting its 
adequacy through the observation of 
approximate goodness-of-fit indices. The 
majority of the fit indices devised by SEM 
literature are based on the known fact that 
in large samples, the minimization of 
Equation 4 approaches a chi-square 
distribution, if the model is correct and 
fitted to the covariance matrix & (Kline, 
2011). Three fit indices are computed; (1) 
the Goodness-of-Fit Index (GFI), which is an 
absolute fit index that estimates the 
proportion of covariances in the sample 
data matrix explained by the model, (2) the 
Root Mean Residual Square (RMR), which 
provides a measure of the mean absolute 

covariance residual; (3) the Bayes 
Information Criterion (BIC) to complement 
the analysis. Results from the approximate 
goodness-of-fit indices are presented in 
Table 8 and compared to two extreme 
baseline models. Following what is standard 
procedure in SEM literature, the results of 
the goodness-of-fit indices are displayed 
from the model (default model) alongside 
with results from the independence model, 
in which the observed variables are 
assumed to be uncorrelated with each 
other, and from the saturated model; one 
that perfectly fits the data as no constraints 
are placed on the population moments. 

 
 

Table 8: Model fit indices 

 

 
Notes: Values for Goodness-of-Fit Index (GFI), Root Mean Residual Square (RMR) and Bayesian Information 

Criterion (BIC). 

While GFI is a goodness-of-fit index, RMR 
and BIC reflect the extent to which the 
model does not fit the data. As with many 
other descriptive indices, there is no strict 
norm for interpreting GFI values, 
nonetheless the result is consistent with the 
conventional view that GFI in the 0,90’s 
represents a good approximation of the 
data. On the other hand, RMR and BIC values 
are unexpectedly closer to the saturated 
model, as this model contains ten variables 

and it is known that BIC assigns a higher 
penalty to model complexity (Raftery, 
1993). 

Conclusion 

 

This paper adds to the growing literature on 
the determinants of BCS by proposing a 
factorial multivariate approach to measure 
the financial integration impact on BCS. It is 
noted that financial integration has become 
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a major driver of business cycle 
synchronization by promoting trade 
integration and economic similarity 
between countries. 
 
Overall, the results favor some 
reconciliation between theory and 
empirical evidence. Allowing bilateral 
financial integration to load both on 
quantity measures (FDI intensity and 
financial openness) and price measures 
(term spread differential), a negative and 
significant direct effect on bilateral BCS is 
documented, in line with what would be 
expected by standard theories. However, 
major positive indirect effects of financial 
integration are found on bilateral BCS 
running through trade integration and 
structural similarity factors. Although such 
positive indirect effects have also been 
found elsewhere, the results in this paper 
point that their magnitude overrides the 
negative direct effect.  
 
Policy makers may find these results 
providing valuable information in respect to 
the dynamics of economic integration, as a 
high degree of business cycle correlation is 
traditionally seen by the OCA literature as 
an important criterion to be met before 
joining a monetary union. As explained 
previously, similarity between business 
cycles could minimize the negative impact 
from the loss of national monetary 
instruments and the impact from exogenous 
monetary shocks induced by the monetary 
union authorities. Results lend some 
support to the endogenous hypothesis 
raised in literature that countries may be 
better candidates to join a monetary union 
ex post than ex ante (Schiavo, 2008). As the 
net positive effects from the financial and 
trade integration boost output convergence 
between monetary union members, these 
union members fulfill the standard criteria 
more effectively for an optimum currency 
area after joining the monetary union. The 
results are consistent with such viewpoint, 
which may facilitate the implementation of 
the common monetary policy in the 
monetary union, therefore generating a 
virtuous cycle. 
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Appendix  

In this section we present the relationships 
assumed in our structural equation model, 
as formalized in equations (1) and (2) and 
depicted in the path diagram exhibited in 
Figure 1. As explained in section 2, the 
model is defined by two submodels – the 
factor/measurement model (Equation 1) 
and the regression/structural model 
(Equation 2). We refer to the equations of 
the model using the following notation for 
observed (Y)and latent (η)variables:
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