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� Abstract

Over the last two decades, the degree of international
financial integration has increased substantially, be-
coming an important area of research for many finan-
cial economists. This working paper explores the de-
terminants of the asymmetries in the international
integration of banking systems. We consider an ap-
proach based on both network analysis and the con-
cept of geographic neutrality. Our analysis focuses on
the banking systems of 18 advanced economies be-
tween 1999 and 2005. Results indicate that banking
integration should be assessed from the perspective
of both inflows and outflows, given that they show
different patterns for different countries. Using stan-
dard techniques, our results reinforce previous find-
ings by the literature—especially the remarkable
role of both geographic distance and trade integra-
tion. Nonparametric techniques reveal that the effect
of the covariates on banking integration is not con-
stant over the conditional distribution, which (in prac-
tical terms) implies that the sign of the relationship
varies across countries.

� Key words

Banking integration, geographic neutrality, network
analysis, nonparametric regression.

� Resumen

Durante las últimas dos décadas, el grado de integra-
ción financiera internacional ha aumentado notable-
mente, convirtiéndose en un área de investigación re-
levante. En este documento de trabajo se exploran
los determinantes de las asimetrías en la integración
internacional de los sistemas bancarios a partir de un
enfoque basado tanto en redes sociales como en el
concepto de neutralidad geográfica. El análisis se
centra en los sistemas bancarios de 18 economías
avanzadas entre 1999 y 2005. Los resultados indi-
can que el nivel de integración bancaria debería ser
evaluado desde la perspectiva tanto de las entradas
como de las salidas de capitales, dado que los patro-
nes son distintos para cada país. Utilizando técnicas
estándar, se confirman los resultados previos de la li-
teratura, en especial el papel notable de la distancia
geográfica y la integración comercial. Las técnicas no
paramétricas revelan que el efecto de los determi-
nantes de la integración no es uniforme para toda la
distribución lo que, en términos prácticos, implica
que el signo de las relaciones varía según países.
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1. Introduction

GLOBALIZATION can be defined as the increased integration of
economies, reflected in international flows of trade, capital, investment and
migration. Trade in assets has been part of what is referred to as internation-
al financial integration or what some authors have labeled as financial glob-
alization. Although it is generally accepted that there has been an expan-
sion of the degree of international financial integration over the last two
decades, it is also generally agreed that financial globalization is primarily
confined to rich countries (Mishkin, 2007). As a result, this phenomenon
has become an increasingly relevant issue and a topical area of research for
many economists. Certain initiatives such as the Financial Services Action
Plan (FSAP) to integrate European financial markets and the degree to
which these have been achieved to date have triggered off many studies
(see, among many others, Baele et al., 2004; European Central Bank, 2007;
García-Herrero and Woolridge, 2007; Berger et al., 2000; Portes, Rey and
Oh, 2001; Portes and Rey, 2005; Cabral, Dierick and Vesala, 2002; European
Central Bank, 2007; Lane and Milesi-Ferretti, 2008).

In their recent study, Lane and Milesi-Ferretti (2008) use measures of
integration such as the level of foreign assets (liabilities) as a share of gross
domestic product (GDP). They observe that financial globalization is com-
plex and its reach varies across countries, highlighting the fact that devel-
oped economies play a more relevant role in the process. While developed
countries account for over 90% of the total outstanding foreign liabilities,
about 8% is attached to emerging countries and the rest to other devel-
oping countries. Some other authors corroborate these findings (Kose et al.,
2006; Moshirian, 2008), according to whom the current data indicates that
developed countries have been the most significant beneficiaries of finan-
cial globalization, followed by some specific emerging countries 1. However,
the empirical evaluation of financial integration, together with its causes
and consequences, is still limited. Some reasons for this relate to the fact
that the usual integration measures do not control for some relevant factors
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1. Such data corroborates the analysis by Obstfeld and Taylor (2005) regarding the patterns of
financial globalization both in the 19th and then in the 20th century.



in the globalization process, which is characterized not only by the grow-
ing degree of openness but also by a network of interconnections that is
becoming denser among economies (Organisation for Economic Co-oper-
ation and Development [OECD], 2005; Arribas, Pérez and Tortosa-Ausina,
2008, 2009).

Several recent studies consider that, despite the forces that represent
a drastic reduction in barriers to competition in the financial services in-
dustry (removal of barriers, deregulation, improvements in information
processing and telecommunications, etc.), some financial markets—particu-
larly commercial banking markets—currently remain far from globalized. In
contrast, some others are quite integrated (Baele et al., 2004), as corroborat-
ed by the velocity at which the current financial turmoil has spread world-
wide. The evidence suggests that borders and distance continue to play an
important role in the geography of financial flows, and that home bias is
still relevant in the allocation of resources. In particular, many banking ser-
vices remain local, probably as a consequence of competitive advantages
that the superior information of banks about local and non financial sup-
pliers and customers represents (Berger, 2003; Berger et al., 2000, 2003).

However, the final assessment of the level of financial and banking inte-
gration hinges on the measures considered. Previous studies may be classified
into two groups: those using price-based measures, and those using quantity-
based measures. Studies falling into the former category are usually based on
the law of one price (LOOP), according to which in financially integrated
markets, assets generating identical returns should be priced identically, irre-
spective of where they are traded. However, these indicators may suffer from
both theoretical and empirical problems if assets are not homogeneous, espe-
cially for emerging markets or developing economies where we perceive wide
differentials in trust and confidence. In these economies, returns on financial
instruments may incorporate risk and liquidity premia that are difficult to
quantify and, in general, domestic financial markets might simply not be
deep or liquid enough to allow for efficient arbitrage of price differentials
(Kose et al., 2006). In the particular case of banking on which we focus, it is
often impossible to verify whether the LOOP holds due to wide differences in
banking products and lack of data (Manna, 2004). In addition, since there is
no volume equivalent to the LOOP, no single test can be run on volume data
which by itself allows us to verify the null hypothesis of integration.

Some studies, especially those based on quantities (see, for instance,
Pérez, Salas-Fumás and Saurina, 2005), conclude that even if the LOOP
holds, because trade and monetary barriers are levied, economic integration
may not be a natural phenomenon and people might still hold a dispropor-

iván arribas fernández, francisco pérez garcía and emili tortosa-ausina
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tionate share of domestic assets, as predicted by the home equity bias litera-
ture (Lewis, 1999). The generalization of the home bias problem is appar-
ent in the asymmetries observed for foreign financial investments which
frequently show strong geographical biases. Under these circumstances, it is
important to set the standards prevailing when using quantity-based indica-
tors for measuring either financial or banking integration—as indicated
above, there is no quantity-based equivalent to the LOOP. When building
these standards we will be particularly concerned by the fact that, until very
recently, quantity-based studies of financial and banking integration have
dealt mostly with openness, disregarding the fact that integration may also
advance because countries are more balanced in their relations with their fi-
nancial partners—i.e., disregarding that financial links do actually constitute
a network. The new approaches based on network analysis (see, for instance
Kali and Reyes, 2009) try to fix this, by uncovering the structure of the fi-
nancial/banking networks that economies forge. They are based on con-
templating the flows between them as the vectors of a graph in which the
nodes represent the countries, and then the degree of connectedness in
the network is analyzed (Von Peter, 2007; Kali and Reyes, 2009) 2.

We merge some of the ideas of the network analysis literature with the
concept of geographic neutrality (Krugman, 1996; Iapadre, 2006), which
was introduced in the seventies by Kunimoto (1977) but has barely attracted
the attention of the literature on economic integration. However, these ideas
are relevant because they formalize the concept of the global village.
They also relate to the literature analyzing regionalism (and its effects on
the intensity of intra-regional and extra-regional trade), which considers the

the determinants of international financial integration revisited

7

2. The use of techniques of complex network analysis is not new in social sciences. See, for in-
stance, the literature on social networks, examples of which include Annen (2003), Hanneman
and Riddle (2005), Wasserman and Faust (1992), Wellman and Berkovitz (1988), or Rauch
(2001). It is also gaining momentum in the international economics literature. Different studies
analyze the structure and dynamics of international trade, using instruments such as centrality,
network density, clustering, assortative mixing or maximum flow. The applications of these tech-
niques to the study of the WTW focus their interest on the topological properties of the world
network, and the evolution of the degree of connectedness among countries, the influence of
the level of development on the position (central and peripheral) of the countries, and the role
of the regional connectedness in the globalization context Kali and Reyes (2007), and economic
growth (Kali, Méndez and Reyes, 2007; Fagiolo, Reyes and Schiavo, 2007a). Most of this litera-
ture values the importance of trade flows establishing a threshold (binary links) (Kim and Shin,
2002; Garlaschelli and Loffredo, 2005). However, some recent works (Fagiolo, Reyes and
Schiavo, 2007a, 2007b) apply concepts of weighted network analysis (Barrat, Barthélemy and
Vespignani, 2004; Barthélemy et al., 2005) and study the intensity of flows specifically. They also
look at if there is any symmetry in the relation between nodes in both directions (i.e., outflows
and inflows), in which case the importance of flow does not depend on the direction of flow
itself. This is not the case with bank flows, where the differences in direction turns out to be relevant.



problem of prioritizing some connections over others versus a no-country,
or no-regional, preference situation. Specifically, the concept of geographic
neutrality may be defined as the absence of preferential directions in flows:
the geographic distribution of a country’s trade is said to be neutral if the
weight of every partner in the country’s trade is equal to its weight in the
world trade 3. Following a similar approach in the financial area, Manna (2004)
develops statistical indicators of the integration of the euro area banking sys-
tem which estimate home bias and the distance of the actual distribution of
cross-border positions from the distribution prevailing under the assumption
of no-country preference.

These problems have also been dealt with when evaluating the differ-
ences between de jure and de facto financial integration measures 4, which suggest
that economic agents might be reluctant to go abroad because of the institu-
tional barriers of source and destination countries (for instance, in terms of
property rights and law enforcement), or the influence of regulation
(Papaioannou, 2009), or the available information on the foreign markets. Geo-
graphically neutral financial (or banking) flows would exist if a country B’s
share of A’s outflows is equal to B’s share of total world assets outside of A.
Should we discard this fact, our measures of international financial/banking
integration would be biased because of not including the potential asset trade
diversion due to the changes in factors such as common currency, trade agree-
ments, or several types of distances between countries.

Our study aims to measure international banking integration and its de-
terminants, between 1999 and 2005, using available data on bilateral asset trade
between a set of 18 countries that represented more than 80% of world f-
nancial assets by 2005. Using consolidated data reported by the Bank for Inter-
national Settlements (BIS) 5, we analyze bank outflows and inflows separately,

iván arribas fernández, francisco pérez garcía and emili tortosa-ausina
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3. The situations of no-geographic preferences in flows would be an important reference to our
analysis of the level of financial integration. They can be considered equivalent to scenarios
called zero gravity in some studies (for instance Eaton and Kortum, 2002), because distance does
not matter and/or remoteness does not exist. In these situations economies would be perfectly
integrated through a complex network of connections.

4. The shortcomings of the jure measures of integration are related to a variety of facts such as:
1) they do not accurately reflect the degree of openness of the capital account, since they are
partially based on restrictions associated with foreign exchange transactions, which may not nec-
essarily impede capital flows; 2) they do not capture the degree of enforcement of capital con-
trols (or the effectiveness of that enforcement), which can change over time even if the legal re-
strictions themselves remain unchanged; 3) these measures do not always reflect the actual
degree of integration of an economy into international capital markets (Kose et al., 2006).

5. Although unconsolidated data would be highly desirable, this type of information is not pub-
licly available for the moment.



which allows us to identify significant differences between their determinants.
The main methodological contribution is that our integration indicators mea-
sure both the openness and the connectedness of the network which forms bi-
lateral banking flows between countries. Therefore, the level of integration will
also take into account the proportionality between financial flows among econ-
omies and their relative sizes. By acknowledging the role of bilateral connec-
tions between economies, the geography of trade relations and the distance
between countries becomes central in the interpretation of integration.

The set of determinants has been chosen taking into account both
previous literature on the subject and the available data. Specifically, recent
evidence has shown the importance of the links between financial and trade
integration, the influence financial development has on integration, the im-
portant role a country’s social capital plays in attracting inflows, and the ad-
vantage (disadvantage) that a central (peripheral) geographical location rep-
resents for countries.

Unfortunately, as stated by Portes and Rey (2005), there are very few
well-established results on the determinants of trade in assets. The absence
of a little theory underlying each investigation has resulted in studies which
are mostly exploratory in nature. This literature has received renewed atten-
tion, but results vary a great deal because of the multiplicity of angles, such
as the type of indicator used to measure integration (prices or quantities),
the type of financial data considered (banking data or other assets), the cov-
erage of the sample (global vs. regional comparisons), etc.

Under these circumstances, we consider it appropriate to evaluate how
the selected covariates affect banking integration using more flexible tech-
niques that do not stipulate any specific functional form, and which are more
informative when the relationship between variables is harder to understand.
Specifically, we will consider some of the nonparametric methods considered
in Henderson and Millimet (2008) (among others) where a comparison be-
tween parametric and nonparametric methods in the context of the gravity
model of bilateral trade is performed. Our results indicate that it is appropriate
to use these methods, since the way the different covariates influence banking
integration is involved, so we obtain a valuable assessment of the success of
parametric models relative to a completely flexible alternative.

The working paper is structured as follows. In section 2 we define the
Standard of Perfect Banking Integration (SPBI) and characterize the indica-
tors of banking integration for each country and for the global banking
markets as a whole. Section 3 presents the determinants of integration, and
section 4 illustrates the empirical methodology. Section 5 and 6 are devoted
to presenting the data and results, respectively. Section 7 concludes.

the determinants of international financial integration revisited
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2. International
Banking Integration
Indicators

AS indicated previously, we consider that financial (and banking) global-
ization is a complex phenomenon and, as such, indicators designed to mea-
sure it should attempt to uncover all aspects of this complexity, distinguish-
ing explicitly that openness and integration might not necessarily be the
same thing. Therefore, the integration of international banking markets
starts with the cross-border banking flows, but its effects and scope also de-
pend on the structure of current relations between banking markets. Rele-
vant aspects of this structure include the number of countries each country
is in contact with, whether the relationships are direct or indirect (i.e.,
whether flows cross third economies), the volume of cross-border banking
activity between them, and the proportionality of this activity to the size of
the banking markets.

We define the relative flow (banking assets or liabilities) or degree of
banking openness of country i as 

DBOi =
Sj ∈ N \ i Xij (2.1)

X̂i

where N is the set of countries, i and j typical members of this set, Xij refers
to the banking market activity between countries evaluated as either the cross-
border flows of assets or liabilities—i.e., the amount of bank assets of a giv-
en country that are owned by foreign banks. We define ai as the country i’s
relative weight with respect to the world banking markets, i.e., ai = Xi/Sj  ∈N Xj,
then X̂i is the flow from country i to the world taking into account the
weight in the international banking systems of the country under analysis,
namely, X̂i = Xi – ai Xi .

The degree of banking openness yields nonnegative results, where a
value lower that 1 indicates that its cross-border banking flows are lower
than the corresponding given the country’s share of the world banking as-
sets. In contrast, a value higher than 1 indicates that country i’s cross-border

10
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banking flows are higher than those corresponding given the country’s
share of the world banking assets.

However, the international integration is not only a question of increas-
ing the openness of countries but also of developing a network of direct and
indirect relations between banking markets. From a globalization perspective
the architecture of financial trade connections that each country has with the
rest of the world cannot be disregarded. Some recent studies which analyze fi-
nancial globalization from a network perspective have acknowledged how im-
portant it is to take into account that the immediate borrower and the ultimate
risk are not always the same, since financial or banking flows may reach their fi-
nal destination following indirect paths. Many trades follow these indirect
paths by being conducted through intermediaries in third countries, such as
the financial centers of the United Kingdom (UK) and the Caribbean 6.

When geographic barriers disappear, the effect of relative distance
slowdowns and the shares of different countries in the financial assets/liabil-
ities of a country ought to be closer to the GDP’s shares. In an extreme sce-
nario of eradication of every possibility of remoteness, only the economic di-
mension of partners will matter (Arribas, Pérez and Tortosa-Ausina, 2009).
These ideas are similar to those by the equity home bias literature, according
to which the proportion of foreign assets held by domestic investors is too
small in relation to the predictions of standard portfolio theory.

To analyze whether the connection of one country with others is pro-
portional to the size in terms of banking assets or liabilities, we define the
degree of direct banking connection. This degree measures the discrepancy be-
tween the direct cross-border banking flows in the real global banking system
and those corresponding to a global banking system where each country bal-
ances its relationships with other individual countries in proportion to the
size of their banking systems: 

where A = (aij) is the square matrix of relative flows, when

i ≠ j and aii = 0; B = (bij) is the square matrix of degrees of openness in the

the determinants of international financial integration revisited
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6. As indicated by Warnock and Cleaver (2003), if a French resident purchases a U.S. bond
through a London-based broker, U.S. capital flows data would show an inflow from the UK
which means that, in practice, in U.S. data, a disproportionate amount of purchases and sales of
securities are attributed to residents of financial centers. Warnock and Cleaver (2003) refer to
this as a geographical mismatch in the capital flows data.

DDBCi =            
Sj ∈N aij bij

(2.2)
����������������� �����������������Sj ∈N (aij) 2 Sj ∈N (bij)2

,

aij =       
Xij

Sj ∈N \i Xij



perfectly balanced connected banking system, with bii = 0.

This can be defined as neutral financial trade; therefore, it is the financial
counterpart to the concept of geographic neutrality.

To control for the indirect relationships between countries, let us define
gi ∈ (0, 1) as the proportion of flow that country i receives from another
country to be invested in the first country. The amount of these relationships
may be remarkable if we take into account that many trades are conducted
through intermediaries in third countries, such as the financial centers of the
UK and the Caribbean (Warnock and Cleaver, 2003). In this case, the transactor
country would not be the same as the country in which the security’s issuer, ulti-
mate purchaser, or seller is resident. Under the assumption that this proportion
is equal to the proportion of financial flows of country i that remains as home
financial investment, we can estimate gi = Xii /Xi. Then, let G be the square diag-
onal matrix of direct flow proportions, so that the element ii of G is gi and the
element ij, for i ≠ j, is zero. The matrix of total flows from one country to anoth-
er is the sum of the direct and indirect flows and can be estimated as 

AG = S
∞

n = 1
G �(I – G)n – 1An, (2.3)

BG = S
∞

n = 1
G �(I – G)n – 1Bn, (2.4)

where I is the identity matrix of order g. Let aG
ij be the element ij of the ma-

trix AG and bG
ij be the element ij of the matrix BG.

We define the degree of total banking connection:

The degree of total banking connections ranges in the (0, 1) interval,
and it measures the distance of the direct and indirect banking flows of a
country from what its banking flows would be in a perfectly connected
world. It should be close to 1 when the banking flows of a country are pro-
portional to the size of the receiver countries (indirect international neutral-
ity) and close to zero if the largest countries do not receive any banking ser-
vices and the smallest receive all of them.

The degree of banking integration combines degrees of financial open-
ness and total connection, provided that both set limits to the integration lev-
el achieved.

iván arribas fernández, francisco pérez garcía and emili tortosa-ausina
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bij =       
Xj

Sk ∈N \i Xk

DTBCG
i =            

Sj ∈N aGij b
G
ij

(2.5)
����������������� �����������������Sj ∈N (aGij) 2 Sj ∈N (bGij) 2

.



DBI G
i = ����������������������������������������������������� (2.6)min {1/DBOi, DBOi } · DDBCG

i

.

The degree of integration of a country is the geometric average of its
deviation from the balanced degree of openness and regularity by total con-
nections.

These indexes can be computed for both assets or liabilities depend-
ing on whether Xij refers to flows of assets between countries or to flows of
liabilities. We will use the super-index out or in respectively to distinguish
among them. Hence, the indexes DBOout, DBOin, DBIout and DBIin have been
computed 7.

the determinants of international financial integration revisited
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7. The indicators presented here have certain disadvantages, which are less stringent in other
contexts. Specifically, if our indicators were applied to trade in goods (see Arribas, Pérez and
Tortosa-Ausina, 2009), the available sample would be in general much larger, which is a clear
advantage, especially when financial flows with out-of-sample countries are high. In addition,
measuring the degree of banking integration carries additional disadvantages such as the need
to decide on whether to use consolidated or non-consolidated banking data, which may differ
remarkably for some banks.



3. On the Determinants
of International
Financial Integration

PREVIOUS initiatives analyzing the determinants of cross-border asset
holdings have considered a wide range of covariates. Unfortunately, as indi-
cated by Portes and Rey (2005), there are very few well-established results
on what the most relevant drivers of international trade in assets are 8. One
of them, by Aviat and Coeurdacier (2007), found that trade in goods and
trade in assets are closely related. Another key finding is that by Portes and
Rey (2005), who noticed that market size, efficiency of the transactions
technology, and distance are the most important determinants of transac-
tion flows. These studies, while being important, cannot be directly com-
pared to ours, given that they use bilateral data in their regressions. This en-
ables their authors to use some interesting information such as—in the case
of Portes and Rey (2005)—the distance between each country pair, the vol-
ume of telephone call traffic, the number of branches in country j of banks
headquartered in country i, the number of trading hours overlap between
the main financial centers of each country pair, or the covariance of stock
market returns. Aviat and Coeurdacier (2007) extend these covariates by
also considering whether each country pair shares the language and their
legal systems, whether there is a colonial link, or bilateral tax treaties,
among others. Most of these variables are relevant yet remain out of our
reach because of their bilateral nature. Therefore, although our indicators
of financial integration have the virtue of being country-specific, this advan-
tage might become a disadvantage when analyzing the determinants, since
it impedes the usage of some relevant bilateral information.

On the other hand, there are authors such as Lane and Milesi-Ferretti
(2003, 2008) who use country-specific information for analyzing the deter-
minants of foreign assets and liabilities. Accordingly, their set of covariates
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differs when compared to the studies by Portes and Rey (2005), and Aviat
and Coeurdacier (2007). But there are also several important coincidences
and findings such as the relevance of trade openness and financial develop-
ment 9. Therefore, our set of drivers of financial globalization are rooted in
the literature, taking into account both types of studies—those focusing on
bilateral data and those using unilateral data.

Our first driver of financial integration is trade openness, which fol-
lows the above cited studies by Portes and Rey (2005), Aviat and Coeurda-
cier (2007), and Lane and Milesi-Ferretti (2003, 2008). Although the way
through which trade influences financial flows remains unclear (see Aviat and
Coeurdacier, 2007) for a detailed analysis), the sign of the relationship is
generally found to be positive. Some results suggest that trade in goods di-
rectly results in corresponding financial transactions such as, for instance,
trade credit, transportation costs, or export insurance (Vo and Daly, 2007).
Obstfeld and Rogoff (2000) indicate the gains to international financial di-
versification and the extent of goods trade are strongly related because of
the wedge created by trade costs between marginal rates of substitution, curb-
ing the gains to asset trade. In addition, Foreign Direct Investment often
makes financial positions and trade in goods to be jointly determined. Fi-
nally, some authors such as Lane and Milesi-Ferretti (2003) suggest that
openness in goods markets might create an increased disposition for asset
trade (the so-called familiarity effect), reducing home bias. These studies use
to measure trade openness via standard measures such as total trade to gros
domestic product (GDP), and related. Alternatively, we propose using trade
indicators analogous to the financial integration indicators introduced in
section 2. Hence, the degree of trade openness (DTO) would be equivalent
to the degree of financial openness (DFO), the degree of direct trade con-
nection (DTO) would be equivalent to the degree of direct financial connec-
tion (DDFC), and the degree of trade integration (DTI) would be equivalent
to the degree of financial integration (DFI). All definitions are analogous,
the few differences relating to the nature of the flows (data on trade in goods
instead of trade in assets), and the fact that GDP is used instead of the
size of the financial sector. Therefore, the DTO follows the usual definition
found in the literature but corrected for home bias—in order to take into
account that larger countries trade less (Alesina and Spolaore, 1997). The
DDTC measures the gap between the real trade flows and those in which
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9. The set of covariates used in Lane and Milesi-Ferretti (2003) differs from that used in Lane
and Milesi-Ferretti (2008) because the former study focused on advanced economies only, where-
as the latter extended the analysis to developing countries.



countries export proportionally to the size of the recipient economy
(corresponding to a perfectly trade integrated world, in terms of Krugman’s
geographic neutrality concept).

Portes and Rey (2005) and Portes, Rey and Oh (2001) have shown
that physical distance, as a proxy for informational costs, has a strong nega-
tive effect on assets’ trade flows, even when other informational proxies are
considered. The difference in the information that agents have and manage
about financial markets generates the so called home bias puzzle, also report-
ed by the literature on home equity bias (Lewis, 1999): the proportion of
foreign assets held by domestic investors is too small relative to the predic-
tions of standard portfolio theory. Some studies such as Kang and Stulz
(1997) have found explanations for the asymmetric information that do-
mestic and foreign investors manage, while others such as French and Po-
terba (1991) talk about the already mentioned familiarity effect. Home bias
has declined significantly in the last decade but important deviations from
full diversification still exist. In the particular case of foreign bank assets
with which we are dealing, Buch (2005) has also found that banks hold sig-
nificantly lower assets in distant markets, and that the importance of distance
for the foreign asset holdings of banks has not changed. According to her,
explanations may relate to the fact that information costs are of similar im-
portance in banking as in other financial markets—following an interpreta-
tion of distance in terms of information costs. The rationale is straightfor-
ward: if banks lend customers information which is difficult to obtain and
cannot raise bond or equity finance, we should expect enhanced responsive-
ness of banking assets to distance 10. In addition, as suggested by Manna
(2004), geographic proximity and language sharing provide a rationale for
a home bias in banking retail products.

Given that our cross-border financial measures are country-specific, it is
not possible to include the bilateral distance between each country pair i and
j. Instead, we use a remoteness index (REMOTE), which measures the distance
between each i country and the rest of the world. It has been constructed fol-
lowing the proposal by Nitsch (2000) and Deardorff (1998), who indicated
that the relative distances of trading partners have an impact on the volume
of trade and, consequently, remote countries such as Australia and New Zea-
land can be expected to trade more with each other 11. The hypothesized sign
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10. See table 1 in Buch (2005) for a nice survey on studies relating distance and bilateral trade
—both in goods and assets.

11. Full details on the covariates used are provided in the appendix.



is that remoteness should not be a priori relevant for cross-border asset trade,
since transportation costs for financial assets are zero. However, as found by
Portes, Rey and Oh (2001), distance does indeed matter for cross-border asset
trade and, consequently, the expected sign should be negative.

Recently, there has been extensive research effort put into answering
the question as to whether differences in beliefs and preferences vary system-
atically across groups of individuals over time, and whether these differ-
ences explain discrepancies in outcomes. As indicated by Ekinci, Kalemli-
Ozcan and Sørensen (2008), in some cultures banks are not trusted and cash
(or precious metals) is the only accepted store of value. Such savings vehi-
cles are not optimal for financial intermediation and, thus, financial or bank-
ing integration. In this working paper we consider the terms social capital
and culture as synonyms, and assume trust and confidence are important
determinants of both. In these circumstances, since financial contracts are
trust-intensive, people are less likely to invest if they trust each other less and
have no confidence in institutions, i.e., when the level of social capital is low
(Ekinci, Kalemli-Ozcan and Sørensen, 2008). Regarding financial exchange,
Guiso, Sapienza and Zingales (2004) found that not only the legal enforce-
ability of contracts matters but also the extent to which the financier trusts
the financee. Therefore, we consider that the degree of financial openness
and financial connection may depend on social capital—which we measure
following several approaches 12. Other authors that have considered the in-
fluence of these types of variables on financial openness and financial integra-
tion are Aviat and Coeurdacier (2007), or Papaioannou (2009). The former
uses an index of corruption for both the importer and exporter countries,
since it is likely that hidden bribes reduce transactions in international mar-
kets. The latter finds that foreign banks invest substantially more in countries
with uncorrupt bureaucracies, high-quality legal system, and a non-govern-
ment controlled banking system. These types of effects have also been ana-
lyzed by Anderson and Marcouiller (2002), who find that corruption and im-
perfect contract enforcement reduce international trade dramatically.

Some authors such as Ekinci, Kalemli-Ozcan and Sørensen (2008) use
the trust and confidence variables provided by the World Values Survey to
proxy for social capital. The trust variable reports whether respondents
agree with the statements most people can be trusted and I trust other people in the
country. The confidence variable reports whether respondents agree to have
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12. However, we must also admit that, as indicated by Fukuyama (2002), there is no agreement
on what social capital is, which he defines as cooperation among people for common ends on
the basis of shared informal norms and values.



confidence in the courts, parliament, and other institutions. Unfortunately,
both variables have no time dimension. Alternatively, a related variable that
is becoming increasingly used in the literature is the index constructed by
the Heritage Foundation, which merges information on regulation, trade,
taxation, government, monetary, investment, financial, property rights, and
corruption (see, for instance Laeven and Majnoni, 2005). The appendix
provides a precise definition of the variable.

We also consider the financial development-related variables included
in Lane and Milesi-Ferretti (2003, 2008) and, in general, the literature on
the drivers of financial integration. As indicated by Vo and Daly (2007), well
developed financial markets may attract foreign investors seeking to diver-
sify their portfolios. Some authors such as (Henry, 2000a, 2000b) have cor-
roborated these claims, finding that financial market development impacts
strongly on investment and international financial integration. Others have
found that market size, transactions costs and informational frictions in-
fluence the magnitude of gross cross-border capital flows (Portes and Rey,
2005). The approaches vary from study to study. Lane and Milesi-Ferretti
(2008) consider a single variable for measuring the level of financial devel-
opment (we label it FINDEV), made up by the sum of stock market capitali-
zation and bank deposits as a share of GDP. Since both components of FINDEV
are available (MKTCAP and DEPOSITS), we will consider their impact on fi-
nancial integration individually. Some other studies such as Lane and Milesi-
Ferretti (2003) have also considered these variables separately 13. Another fi-
nancial development variable refers to the number and size of the stock
exchanges in each country. This information is included in the analysis
using two additional variables, namely, FIN 10 (the number of each
country’s financial centers among the top ten world financial centers) and
FIN 1050 (the number of each country’s financial centers among the top 50
world financial centers, excluding those included in FIN 10) 14. However, dis-
entangling the importance of financial centers in asset trade is hampered
when we consider the fact that if a German resident purchases a U.S. bond
through a broker in London, U.S. capital flows will show an inflow from the
United Kingdom (UK). As indicated by Warnock and Cleaver (2003), this
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13. In particular, they consider STKCAP, which measures stock market capitalization, and
FINDEPTH, which measures the ratio of liquid liabilities to GDP.

14. Full details on the source of these variables are provided in the appendix. There is a recent
study (Von Peter, 2007) which, using network analysis, constructs indexes of financial centers.
Unfortunately, the information provided is for year 2007 only and, consequently, we must use
the data source referred to in the appendix.



means in practice that, in U.S. data, a disproportionate amount of securi-
ties’ trade is attributed to residents of financial centres 15. Finally, we also con-
sider the EURO dummy, taking the value of 1 for euro-area countries. Full
details of all variables are provided in the appendix.

We include some variables to control for macroeconomic conditions
in the country under analysis. First, we consider the per capita income level
in each country (GDPPC), which has been employed by Lane and Milesi-
Ferretti (2003, 2008). Other previous studies have used this variable on the
grounds that countries which are rich and well educated tend to be highly
integrated (Edison et al., 2002). Second, we consider the consumer price in-
dex change in each country (CPICH) (Papaioannou, 2009). Lemmen and
Eijffinger (1996) have also found that inflation rates significantly explain in-
ternational financial integration within the European Union. Some authors
such as Vo and Daly (2007) argue that inflation might serve as a proxy for
economic instability and therefore lead to a domestic currency depreciation
which deterred foreign investors. However, the validity of this argument
would be thwarted if high inflation countries were members of a currency
union—which is the case for most countries in our sample. Unfortunately,
there are some econometric problems when introducing jointly some of
these variables because correlation among them (especially GDPPC and
CPICH) is high.

Finally, we have explored (but do not report) the impact of some oth-
er potential determinants such as the efficiency of the banking systems. It
could be the case that inefficient banking systems encourage the entry of
foreign banks from efficient banking systems. However, this variable was
insignificant and did not alter the other results.
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4. Empirical
Methodology

4.1. Parametric and nonparametric models

The alleged absence of well-established theories on the determinants of inter-
national financial integration constitutes an important difficulty for both se-
lecting the relevant covariates and, more importantly, for specifying which the
correct functional form might be. Indeed, some authors consider this can
only be an exploratory exercise «given the lack of firm theoretical priors and
the sparse prior literature» (Lane and Milesi-Ferretti, 2003). Therefore, not
only (Lane and Milesi-Ferretti, 2003) but also other studies such as Vo and
Daly (2007), Lane and Milesi-Ferretti (2008) or Pérez, Salas-Fumás and
Saurina (2005) generally consider linear models and use least squares for the
estimations, with varying levels of complexity. These are parametric methods
stipulating functional forms on the nature of the relationship between finan-
cial integration and its set of determinants. However, although linearity is
usually imposed, this assumption does not always hold, constituting a certain
arbitrariness.

Furthermore, even if the functional form were correctly specified, a
potential source of bias comes from the differential effects that the determi-
nants might have on the tails of the distribution of financial integration. In
other words, the estimated parameters may vary across locations. Some au-
thors suggest that a more complete picture of covariate effects can be
provided by estimating, for instance, a family of conditional quantile regres-
sions (Koenker, 2005: 20). These questions can be important in our specific
setting in which, as documented by Lane and Milesi-Ferretti (2008), the
magnitude of financial integration is different when comparing countries
with different characteristics in the sample—in their case, developed and de-
veloping countries showed very disparate levels of financial integration. This
could imply that, indeed, the effect of the covariates on financial integration
might not be constant over the conditional distribution 16.

20

16. Previous research on trade that has taken into account these questions includes Fratianni
and Kang (2006), who found that the trade elasticity with respect to distance varies depending



Under these circumstances we consider not only parametric but also
nonparametric regression models which provide an interesting, more flexi-
ble, alternative to explore the determinants of financial integration. By relax-
ing the functional form assumed by parametric models which is common-
place in the literature, it will be possible to assess the magnitude of the bias
they generate. In addition, multicollinearity problems, which often plague
the estimations on the determinants of financial integration, are strongly
alleviated. Finally, although we could use quantile regression to evaluate the
impact of the independent variables at different levels over the conditional
distribution of financial integration, the nonparametric regression tech-
niques proposed in this paper allow us to estimate the coefficients at each
decile of the distribution, and thus accurately assess whether the estimated
effects vary across locations.

The parametric model we stipulate for estimating how the different
covariates affect the levels of DFOout, DFOin, DFIout and DFOout,

Yi = b0 +S
V

j = 1
bj Zi j + ei, i = 1, ..., N, (4.1)

where Yi represents each of the dependent variables (DFOout, DFOin, DFIout

and DFOout), Zi is a vector of regressors that may be either continuous or cat-
egorical, V is the number of regressors, ei is a mean zero additive error, i is
the country, and N the total sample size.

The nonparametric counterpart to equation (4.1) is based on the Li-
Racine Generalized Kernel Estimation (Racine and Li, 2004; Li and Racine,
2004), which considers a nonparametric regression model 

Yi = m (Zi) + ei, i = 1, ..., N, (4.2)

where m (·) is the (unknown) functional form. Since regressors may be ei-
ther continuous or discrete (although the EURO variable is the only purely
categorical variable in our study), we define Zi = (Zc

i , Zd
i) where Zc

i refers to
vector of continuous regressors, and Zd

i refers to the vector of dichotomous
regressors. Therefore, the underlying data is frequently a mix of categorical
and continuous data that goes beyond the scope of traditional nonparamet-
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on both the number of the Organisation for Economic Co-operation and Development (OECD)
countries in the i, j pair and the religious composition of the trading partners; Eaton and
Kortum (2002), who estimate a spline in distance, allowing the marginal effect of distance to
vary; or Rose (2000), who allows the impact of a currency union to vary according to income,
income per capita, distance, and other variables (see Henderson and Millimet, 2008).



ric kernel methods—which presumes that the underlying data is continuous
in nature. In this case, we should consider generalized product kernels as those
presented by Li and Racine (2007).

For the continuous variables case we can use, for instance, the second
order Gaussian kernel, whose expression is: 

where h is the bandwidth and the weights integrate to unity.
If the variable was discrete instead, then we must first distinguish the

cases where the categorical data is ordered and those in which it is not. Defin-
ing as Sd the support of Xd, and using xd

s and Xd
is to denote the sth compo-

nent of xd and Xd
i (i = 1, ..., N), respectively 17, we define a discrete univariate

kernel function for xd
s and Xd

is ∈ {0, 1..., cs – 1} as: 

1 – ls if Xd
is = xd

s

lu (Xd
is , xd

s , ls) = { (4.4)
ls/(cs – 1) if Xd

is ≠ xd
s ,

where ls is the bandwidth, which in this case is restricted to the range
[0, (ds – 1)/ds].

As the bandwidth on a continuous regressor becomes large, the impli-
cation is that that regressor enters linearly; for the discrete case if the band-
width of a variable reaches its upper bound, then that variable does not im-
pact the estimation results. See Henderson and Millimet (2008) for further
details.

4.2. Comparing parametric and nonparametric models

Model selection can be improved using, for instance, the criteria suggested
by Henderson and Millimet (2008). The authors establish three possible
ways, namely, the Hsiao, Li and Racine (2007) test, the Li (1996) test based
on the comparison of density functions, and evaluating the forecast accu-
racy. The methods we propose follow closely their first two proposals. The
null hypothesis of the Hsiao, Li and Racine (2007) test stipulates that the

iván arribas fernández, francisco pérez garcía and emili tortosa-ausina

22

17. See the proposal by Aitchison and Aitken (1976) for unordered discrete variables.

w (xc, Xi
c, h) = 

1
exp { – 

1 ( Xi
c – xc )2}, (4.3)

���������2 p 2 h



parametric model is correctly specified (H0 : Pr [E (x\ z) = f (z, b)] = 1),
against the alternative that it is not (H1 : Pr [E (x\ z) = f (z, b)] < 1). There-
fore, the focus is exclusively on the parametric model.

Complementarily, we use the Li (1996) test to assess the ability of dif-
ferent models (in our case, parametric versus nonparametric) for fitting the
observed data. In order to do this, we formally test whether the predicted
values from the parametric and nonparametric differ significantly from the
observed data. We can also test the predicted values from the parametric mod-
el against the predictions of the nonparametric one. Therefore, if f and g
were the distributions corresponding to, let us say, the parametric model
and the observed data, the null would be H0 : f (x) = g (x) against the alterna-
tive, H1 : f (x) ≠ g (x). The specific details of both tests can be found in
Henderson and Millimet (2008) and Hsiao, Li and Racine (2007).
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5. Data

WE use data from various different sources. The dependent variables’ data
is made up of the financial integration indicator and its two components.
Constructing them requires information on both total assets of the different
banking industries and foreign assets and liabilities of commercial banks.
They include loans and deposits, debt securities, other assets or liabilities
(including equity participations), and claims and liabilities vis-à-vis the mon-
etary authorities (Buch, 2005). The data on total assets are provided by the
European Central Bank for European Union countries, and by the central
bank of each remaining country in the sample, with some exceptions. The
data on bilateral banking financial assets and liabilities are provided by the
Bank for International Settlements (BIS) 18, which issues quarterly the inter-
national claims of its reporting banks on individual countries, geographical-
ly broken down by bank nationality. The specific database on consolidated
statistics contains foreign claims of banks headquartered in 30 major finan-
cial centers. We consider the positions on an immediate borrower basis—
defined as the country where the guarantor of a claim resides. Data on an
immediate borrower basis cover mainly claims reported by domestic banks
(those which have their head-office located in the reporting country), part
of the claims of inside area foreign banks (their cross-border claims on resi-
dents in their home country on a non-consolidated basis), part of the claims
of outside area foreign banks (their cross-border claims on all other
countries including their home country on a non-consolidated basis), and
offices of inside area foreign banks whose activities are not consolidated by
their parent bank. Regarding the businesses to be reported, these are made
by on-balance sheet financial claims, among which all items representing
claims on other individual countries or economies should be included. The
instruments include primarily certificates of deposit (CDs), promissory
notes and other negotiable paper issued by non-residents, banks’ holdings
of international notes and coins, foreign trade-related credits, claims under
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18. See http://www.bis.org/statistics/consstats.htm, section 9B, “Foreign claims by nationality of
reporting banks, immediate borrower basis. Historical series: by reporting country”.



sale and repurchase agreements with non-residents, deposits and balances
placed with banks, loans and advances to banks and non-banks, holdings of
securities and participations including equity holdings in unconsolidated
banks or non-bank subsidiaries 19.

Information on covariates also comes from several sources. Some of
them are provided by the Comptes Harmonisés sur les Echanges et l’Econo-
mie Mondiale (CHELEM) data set 20. The trade integration covariates
(DTO, DDTC, DTI) are constructed using information on exports and the
gross domestic product (GDP). Both exports and GDP are included in
CHELEM, as well as population. Data on social capital is gathered from the
Index of Economic Freedom constructed by the Heritage Foundation. The
change in CPI (CPICH) is constructed from the IMF International Financial
Statistics. BANK 50 is constructed yearly from Bankscope IBCA data.
DEPOSITS is constructed from information provided by central banks, whereas
MKTCAP is provided by the World Bank (World Development Indicators).
Finally, FIN 10 and FIN 1050 have been constructed from information in
The Global Financial Centers Index report (Yeandle et al., 2008). All variables
are measured in current U.S. dollars with the exception of per capita GDP,
which is measured in constant U.S. dollars. See the appendix for full details.

The number of countries and years in the study is limited by the avail-
able information. The analysis is made up of eighteen countries and seven
years (1999-2005). Enlarging either the number of countries or the length
of the period involved loses some information in the other dimension, so
we decided to keep this reasonable balance in terms of countries and years.
Although information on additional countries was available for some
years (Australia, Brazil, Canada, Chile, Mexico, Panama and Taiwan), the gains
in terms of total bank assets were not substantial, as the current sample ac-
counts for more than 90% of sample including the additional countries. We
also use data from consolidated banks, in order to avoid the problem of
double counting, which may arise when using unconsolidated balance sheet
data. In addition, consolidated data are the only publicly available until now.

Table 5.1 reports some summary statistics. Of special note is the sharp
decline in the share of international bank assets by Japanese banks (from
21.25% in 1999 to 11.45% by 2005). It is also clear that the US financial
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19. Complete details are available through http://www.bis.org/statistics/consbankstatsguide.htm.

20. Information on CHELEM, or Harmonised Accounts on Trade and The World Economy
database is available at URL http://www.cepii.fr/anglaisgraph/bdd/chelem.htm.
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system is far less bancarized than European countries such as France, Ger-
many, Italy or Spain. Indeed, the total assets of the U.S. banking system in
terms or GDP are clearly the lowest in the sample, both in 1999 and 2005.
At the other extreme are Ireland and Switzerland, whose total assets in
terms of GDP by 2005 are 612.02 and 570.30%, respectively.

It is also apparent that, as indicated from columns seven through twelve,
cross-border claims have increased rapidly for all countries and they are
now over 30 times larger in absolute terms than thirty years ago (McGuire
and Tarashev, 2006). These tendencies have taken place not only in abso-
lute terms (columns 11-12) but also as a percentage of GDP (columns 7-8),
or as percentage of total assets (columns 9-10). The four last columns in table 5.1
(columns 13-16) disclose information on how representative our sample is
as compared to a hypothetical sample including all cross-border claims. The
coverage varies from country to country, and is not very high for some particu-
lar countries such as Austria or Greece but, on average, is fairly high.

Table 5.1 contains information on outflows only, so as to save space
and also because the information on total consolidated foreign claims of
the sample countries as a percentage either of their total foreign claims or
their total assets (i.e., the information reported by columns 13-16) is not
available for inflows. However, the results reported in the following sections
are performed for both directions of foreign claims, i.e., not only bank as-
sets held abroad by banks of a given country (cross-border bank outflows),
but also on bank assets of each country owned by foreign banks (cross-bor-
der bank inflows). We will refer to each direction using the out (outflows)
and in (inflows) superscripts, to simplify the exposition of results.

the determinants of international financial integration revisited

27



6. Results

6.1. The integration of international banking systems:
general trends

Table 6.1 shows results on the degree of banking openness, degree of direct
banking connection and degree of banking integration for years 1999 and
2005. We notice that the most open banking systems (DBO) in terms of as-
sets held abroad by 2005 are those of Switzerland, the Netherlands, and Bel-
gium—the assets held abroad by banks from these countries represent the
81.9, 75.6 and 63.0% of their total assets. In contrast, the Greek, Italian and
U.S. banking markets are far less internationalized, as shown by degrees of
financial openness of 5.3, 8.4 and 8.9% by 2005. In many instances cross-
border banking flows have increased sharply. For some countries they have
almost doubled (Denmark), or even tripled (the Netherlands and Sweden).
Of special note is the case of some large European countries whose degrees
of openness increased a great deal. Patterns differ when considering the
bank assets of each country owned by foreign banks (inflows). Results vary
especially for the most extreme cases. Some countries whose DBO out is quite
high (e.g., Switzerland) become much more closed in the case of inflows.
The U.S. is at the opposite extreme. Disparity, though, is the general ten-
dency: some countries now become much more open—apart from the U.S.,
this is also the case of Finland, Greece, Italy, Portugal, or the United King-
dom (UK)—whereas others become less financially open—Belgium, Cana-
da, France, Germany, Japan, the Netherlands, Sweden, or Switzerland.

The degree of direct banking connection (DDBC) in table 6.1 indi-
cates whether cross-border bank flows are balanced in terms of the banking
systems size of both the sending and recipient countries. According to the
geographic neutrality idea, cross-border asset holdings of each country’s
banks should be directed preferably towards France, Germany, Japan, UK,
or the U.S., whereas Denmark, Finland, Greece or Portugal should attract
less cross-border flows (in absolute terms). Some of the countries with lower
levels of DDBC out are the Nordic countries in our sample. These are countries
with strong economic and financial ties, suggesting that the incentives
of economic agents to go abroad might be geographically biased by these
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already established links. The only non-Nordic country with DDBCout < 60%
as of 2005 is Canada, which shares a common characteristic with these three
countries, namely, the existence of strong links with its neighbor (the U.S.,
in spite of the border effect; see McCallum, 1995). In this case, although the
size of the U.S. banking markets is big, it might be attracting too much of
Canada’s cross-border bank asset holdings—i.e., the cross-border flows are
not balanced. There are also some countries whose DDBC does not overhang
for being either too high or too low, which is the case of Ireland. However,
Ireland’s DDBC exhibits the highest growth between 1999 and 2005, reflecting
the fact that its cross-border financial flows have become more balanced, in
terms of number and size of Ireland’s financial partners. Whereas by 1999
the UK and the U.S. accounted for more than 85% of Ireland’s foreign
claims (54.9 and 31.5%, respectively), by 2005 some of its largest European
partners account for higher shares of its foreign assets. Specifically, the UK
and the U.S. have fallen in their relative importance (now representing only
the 42.2 and 10.3% of Irish foreign claims), whereas Germany, Italy, Spain
and France account for 15.6, 9.6, 5.3 and 4.9%, respectively. This implies that,
as suggested by the definition of the degree of regularity of the financial con-
nections, Ireland’s cross-border flows are now more balanced. Explanations for
this pattern may be manifold, such as the adoption of the euro, which might
have constituted an incentive for Irish financial agents to go abroad and trade
more intensely with euro area partners. Results vary if we reverse the direction
of the flows and examine each country’s assets owned by foreign banks
(DDBCin). According to the results, the Nordic countries are still at the bot-
tom, i.e., they show geographic bias, regardless of the directions of their finan-
cial flows, although some countries move upwards (Canada).

Results for the degree of financial integration (DBI) are also reported
in table 6.1. Information is split according to the same criteria, namely, the
direction of the flows, and the initial and final years. Since DBI out (outflows)
combines DBOout and DDBCout its tendencies can be explained via the evolu-
tion of its components. Disparities among countries are more pronounced
in the case of the degree of banking openness, whereas the DDBC values are
more homogeneous. Thus, differences are determined mainly by the de-
gree of banking openness and, as such, the countries more financially
integrated are Belgium, the Netherlands, or Switzerland. However, although
the more financially integrated countries in the sample are small, large
countries have also participated in this process: both Germany and France
have DBIout > 50% by 2005, and Japan, the UK or Spain also go beyond the 40%
line. Extending the analysis to the cross-border flows in the opposite direc-
tion, both Italy and in particular the U.S. become much more integrated.
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The resulting scenario is that countries follow several paths to achieve
their degrees of international financial integration. Both openness and bal-
ance in the volume and direction of cross-border flows are relevant. Its rele-
vance, though, offers several perspectives: whereas openness generates
marked differences between countries, the degree of direct financial con-
nection is more homogeneous, and higher. However, this indicator also
shows differences across countries and over time, suggesting a geographical
bias exists for the bilateral asset trading, as documented by previous litera-
ture. In addition, both domestic and foreign banks contribute differently to
the integration level of each country, the extreme and opposite cases being
represented by Switzerland and the U.S.

Table 6.2 provides information on all global indicators—in which
we consider the weight of the total bank assets in each country. These in-
dicators have been computed taking into account the weight of each
country’s banking system in the sample. Results indicate that, regardless
of the direction of the asset flows, the level of global integration attained
as of 2005 is quite similar in terms of outflows or inflows (45.4 and 46.6%,
respectively). Therefore, although the pace is rapid (by 1999, the DGBI
was mostly below 40%), we are still not halfway to the theoretical full po-
tential of international financial integration—i.e., to the Standard of Per-
fect Financial Integration. The increase in DGBI has been mostly driven
by the increase in the degree of global financial openness, whose advance
has been proportionally higher. In contrast, the contribution of the
DDBC has even been small for DDBCout and negative for DDBC in, yet this
finding was partly expectable because the values of DDBC were already
high by 1999.
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TABLE 6.2: Global degrees (DGBO, DDGBC, DGBI) (1999-2005)
(percentages)

DGBO DGDBC DGBI

Year

Outflows Inflows Outflows Inflows Outflows Inflows

1999 20.85 21.13 78.23 83.32 38.95 39.58

2000 23.22 23.84 80.44 85.63 41.69 42.57

2001 24.84 25.79 81.50 84.34 42.86 43.88

2002 25.18 26.41 81.03 81.42 42.72 43.87

2003 24.99 25.81 80.17 81.45 42.43 43.36

2004 27.71 28.65 78.41 80.40 44.37 45.41

2005 28.78 30.48 79.88 80.25 45.41 46.64



6.1.1. Determinants of banking integration
Results on the determinants of banking openness (DBO) are displayed

in tables 6.3 and 6.4, which consider outflows and inflows, respectively. We
run OLS regressions for the pooled data. The covariates enter the model se-
quentially. Therefore, in column (1) of table 6.3 only REMOTE is included
in the regression, which is both negative and significant, and explains close
to 10% of variation in DBOout. Once other variables are included in the mod-
el, the sign is negative throughout, although in some instances it is not sig-
nificant. Thus, it seems that distance and financial openness are negatively
related, corroborating previous results by Portes and Rey (2005) and Buch
(2005), amongst others.

We add trade openness (DTO) to the set of regressors in columns (2)-
(12), which improves the overall explanatory power substantially—from 8.1
to 29.2% (adjusted R 2). Its impact is positive and strongly significant through-
out. It is also the covariate with the strongest impact on DBOout 21. In con-
trast, our other component of trade integration, the degree of direct trade
connection (DDTC), which is added to the specification in columns (3)-(12), is
not significant. In addition, its contribution to the adjusted R 2 is negligible.
This finding stands with previous results (see, for instance, Aviat and
Coeurdacier, 2007).

The gross domestic product (GDP) per capita (GDPPC) is added to
the specification in columns (4)-(12), contributing to a raise in R

–2 from 30.5
to 41.6%. Its impact on DBOout is positive throughout, and significant in
most instances. The behavior of this variable is clearly influenced by the
CPICH, since GDPPC’s significance declines abruptly once CPICH enters the
specification. The high (negative) correlation between GDPPC and CPICH
underlie this trend. However, we consider both variables are important de-
terminants of financial openness and, in addition, the multicollinearity tests
performed indicated the problem was not particularly severe. The CPICH
variable is included in columns (8)-(12). Its impact is negative and highly
significant throughout, making the R

–2 increase from 59.0 to 65.4%.
The set of financial development regressors show mixed results. The

ones used more intensely in the literature, MKTCAP and DEPOSITS, which
are added to the specification in columns (5)-(12) and (6)-(12), respective-
ly, are positive and significant throughout. Their contribution to the
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21. This may be further corroborated via standardized coefficients, not reported here but avail-
able from the authors upon request.
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overall fit (R
–2) is also remarkable, from 41.6 to 54.0% (in the case of MKTCAP),

and from 54.0 to 59.1% (in the case of DEPOSITS). These results are also in
line with previous results found by the literature. Both covariates are rele-
vant, yet the impact of MKTCAP is higher than that of DEPOSITS 22.

In contrast, the impact of BANK 50 (how many banks each country
has among the top 50 banks in the world) is mostly positive yet not signifi-
cant. Its contribution to the R

–2 is virtually negligible. This result could be
emerging because of some opposed effects, since some countries such as
the U.S. show low DBOout but have the highest share of large banks, and the
opposite holds for countries such as the Netherlands (with high DBOout and
also a remarkable number of large banks).

FIN 10 and FIN 1050 enters with different signs in columns (9)-(12)
and (10)-(12), respectively. Both of them are significant throughout, and
the contribution to the overall fit is non-negligible in both instances (R

–2 in-
creases from 65.4 to 71.0% in the case of FIN 10, and to 76.3% in the case of
FIN 1050). The overall impact on DBO out is also remarkable, as indicated by
the standardized coefficients. The apparent contradiction regarding the
sign of the relationship is easy to explain when taking into account that, for
instance, Switzerland (the country with highest DBO out) is, together with the
U.S., the country with the highest number of financial centers (FIN 10 = 2).
However, it has no medium-sized financial centers (FIN 1050 = 0). In con-
trast, some other countries with a remarkable number of medium-sized fi-
nancial centers such as Canada, the UK and, especially, the U.S. (all of them
with FIN 1050 = 3) do not particularly excel in DBO out.

The last three regressors have been used by the literature to varying
degrees. The HERITAGE variable, included in columns (11)-(12), turns out
to be unimportant in explaining variation in the level of financial openness.
The impact is negative yet insignificant in all instances. Therefore, the joint
impact of the HERITAGE components (namely, regulation, trade, fiscal, gov-
ernment, monetary, investment, financial, property rights, corruption, and
labor) is not relevant for explaining bank outflows. EURO is included in the
specification in columns (12), and is unimportant as well. In accordance
with these results, the R

–2 remains unaffected.
Table 6.4 provides the inflows’ counterpart to table 6.3, yet for in-

flows. This specific analysis for each direction of the flows is important, since
both the signs and significance of the regressors are remarkably altered.

the determinants of international financial integration revisited
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22. This information is available by computing standardized coefficients—not reported for
space reasons.



One might expect that both the sign and significance of REMOTE should
not change. That is, if distance and DBO out are negatively related, distance
and DBO in should be too. However, this is not the case, since the variable is
not significant in many instances and, in addition, the sign is reversed—the
impact is now positive. The explanation is provided by the behavior of some
particular countries, given that some of the most distant countries (the U.S.,
Greece and Finland) are also those with the highest DBO in (see table 6.1) 23.

When adding the trade variables to the specification in columns (2)-
(12) (DTO) and (3)-(12) (DDBC), results also vary markedly. The degree of
trade openness (DTO) is not significant throughout and, in some instances,
the sign is even negative. Although this result looks a priori striking, we
should take into account that the DTO has been computed using exports
only. Therefore, one might expect exports to go hand in hand with finan-
cial outflows (DBO out), but not necessarily with financial inflows. This result is
also consistent with previous literature such as Lane and Milesi-Ferretti
(2008), who found that trade is relevant for financial assets, yet not for fi-
nancial liabilities. It could also be a priori difficult to explain the highly signif-
icant and negative sign throughout DDTC. The magnitude of the impact is
also high (standardized coefficients). This result could also be explained by
the behavior of some specific countries such as Finland, Greece or the U.S.,
whose degrees of direct trade connection are low (because of different rea-
sons) whereas their DBO in are high.

Both MKTCAP and DEPOSITS, which enter the specification in col-
umns (4)-(12) and (5)-(13), respectively, are now insignificant. Lane and
Milesi-Ferretti (2008) also obtain a similar result, since they find that the im-
pact of financial development on financial assets is positive and significant,
but not for financial liabilities. Indeed, the only financial development signif-
icant variable throughout is FIN 1050, whose impact on DBO in is reversed
with respect to that on DBO out—it is now positive. This could suggest
that these types of centers might be an important channel for domestic
financing.

The sign of CPICH is also reversed, as one might a priori expect.
This variable is included in columns (8)-(12). Explanatory power rises
sharply from 17.3 to 36.5%. Among the last two regressors included in
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23. In order to check the robustness of the results, we run the regressions excluding some po-
tentially outlying observations such as the U.S.—especially in the case of inflows. In some cases,
results were strongly affected. However, given the high number of intrinsic behaviors, it is diffi-
cult to decide which countries to exclude from the analysis in order to perform the robustness
check. We consider that the nonparametric analysis fits this particular context better. In addi-
tion, including extra estimations is problematic in terms of total paper length.



our model, EURO is not significant, as already found for DBO out. However,
the impact of HERITAGE is positive and highly significant, suggesting that
when law enforcement is high (there are also more guarantees that the
contracts will be fulfilled), business opportunities abroad are attractive
and, therefore, cross border asset holdings become engaging. This vari-
able also contributes to increase explanatory power (from 47.0 to 51.8%)
but, compared with the model specified for DBO out, the fit is much poorer
(51.9 versus 76.2%).

We have also performed estimations to explain the variations in DDBC
and DBI (for both outflows and inflows). However, for space reasons, we
concentrate on DBI 24. These are reported in table 6.5 (outflows) and ta-
ble 6.6 (inflows). In general, results corroborate those found for the DBO.
The only remarkable discrepancy relates to HERITAGE, whose impact on
DBIout is now negative and significant throughout. Explanations could be sim-
ilar to those provided above for the DBO. In case institutions are trustworthy
and law enforcement is high, business opportunities in the home country
could be more attractive than business opportunities abroad.

6.1.2. Nonparametric analysis
Although the results above are undoubtedly interesting, some of the

findings are difficult to reconcile. For instance, the impact of remoteness on
both financial openness and financial integration depends on the direction
of the flows. In the case of outflows, it is mostly negative and significant, yet
in the case of inflows it is mostly positive and non significant. This finding is
difficult to justify, given that the impact of distance should be a priori im-
mune to the direction of the flows.

A forensic view of both the data and previous results (see the initial
paragraphs section 6.1) reveals that some individual countries are determin-
ing the nature of the relationship between REMOTE and DBO and DBI.
As indicated earlier, the U.S. is a large economy distant from many other
countries in the sample. If the link between REMOTE and both DBO (or
DBI) were negative for all countries, we should expect low values for both
DBO and DBI—at least when compared with many other sample countries.
However, although that is the case for the U.S. outflows, it is not for the in-
flows, which are by and large the highest. Under these circumstances, any
parametric model will face difficulties in fitting the data, because of their
lack of flexibility—the so-called parametric straitjacket.

the determinants of international financial integration revisited
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24. Results on DDBC are available from the authors upon request.
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Graph 6.1 represents the nonparametric regression counterpart to ta-
ble 6.5, estimated using the methods introduced in section 4. They are not
exact counterparts because the former displays results from univariate non-
parametric regression, whereas the latter shows results from multivariate para-
metric (OLS) regressions. We report results for the DBIout variable only, for
space reasons, although they have also been performed for the remain-
ing depending variables. In general, results yielded by OLS regressions are
corroborated, but some important subtleties are revealed by the nonpara-
metric analysis. Table 6.5 shows that REMOTE and DTO have strongly signifi-
cant impacts on DBIout, with opposite signs. However, the nonparametric
analysis reveals that, in the case of REMOTE, the impact is strongly negative
because of the bulk of observations that lie in the vicinity of REMOTE = 0.05.
This trend reverses for larger values of REMOTE, but then significance de-
creases substantially, as revealed by wider error bands. Therefore, it seems
that the mechanisms operating are not the same for all sample countries.
Regarding DTO, graph 6.1 also shows that the error bands widen up for larg-
er values of the covariate (DTO > 0.4), whereas lower values corroborate the
high and positive sign found in table 6.5.

The remaining subfigures in graph 6.1 generally corroborate the para-
metric results, but more information is disclosed. The fuzzy trend of
DDTC in graph 6.1 matches both its non-significance and changeable sign
in table 6.5. GDPPC impacts positively on DBIout, but it is mostly insignificant,
although this result might be corrupted by the high (negative) correlation
among GDPPC and CPICH. Consistently, graph 6.1 shows an upward trend
of the regression line; however, the error bands are not wide enough to con-
clude that the impact of the variable is not significant.

In general, financial development variables (MKTCAP, DEPOSITS and
BANK 50) coincide, and reinforce the results reported in table 6.5. Graphi-
cal results for FIN 10 and FIN 1050 are not displayed because of their semi-
categorical nature. The impact of MKTCAP on DBIout is positive, but signifi-
cance is lost for high values of MKTCAP. The peculiar aspect of BANK 50
regression line in graph 6.1 helps to explain why parametric regressions
yield non-significant coefficients, since the impact is positive for BANK 50 < 5,
then it becomes negative, and finally (for BANK 50 > 20) becomes positive
again. Therefore, underlying the non-significance found through OLS
there could exist different mechanisms operating for countries with varying
levels of BANK 50. Given that the narrow error bands suggest the impact of
the variable is significant—although overall it is not-significant. DEPOSITS
enter the model linearly, buttressing the signs yielded by the OLS regres-
sions. Although a priori graph 6.1 suggests the impact of CPICH on financial
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GRAPH 6.1: Nonparametric regression, DBIout
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integration does not mimic the negative sign in table 6.5, a deeper scrutiny
reveals that significance (narrower error bands) occurs mainly for the range
of CPICH observations for which a negative link with financial integration
exists, whereas for other ranges of CPICH the link is positive but with lower
significance (wider error bands).

Finally, graph 6.1 indicates HERITAGE enters the analysis linearly.
However, its impact on DBIout is positive, contradicting the parametric analy-
sis in table 6.5, which show a strongly negative link. The underlying explana-
tion might relate to the fact that, as indicated above, graph 6.1 displays uni-
variate counterparts to the multivariate results in table 6.5. Should we run a
separate univariate regression DBIi

out = b0 + b1 HERITAGEi + ei, then the esti-
mated coefficient is positive and highly significant, suggesting the para-
metric model (12) might be misspecified.

Table 6.7 displays the mean nonparametric estimates of the determi-
nants of financial integration, as well as the coefficients at each decile of the
distribution, considering both outflows and all covariates included in mod-
el (12). Therefore, comparison between results in tables 6.5 and 6.6 with
those in tables 6.7 and 6.8 is direct 25. Standard errors are reported in pa-
renthesis. Both tables also provide the mean nonparametric estimates, in
order to ease comparisons with the parametric models.

Table 6.7 indicates that, when examining DBIout, the parametric esti-
mate for REMOTE (–1.340, see table 6.5) is well above the corresponding
mean (–0.0585) and 90th percentile (–0.3880) of the nonparametric esti-
mates. Thus, the nonparametric specification indicates that the parametric spec-
ification vastly overstates the effect of REMOTE. This conclusion is drawn
when analyzing mean values. However, the effect varies depending on the
decile of the distribution, since for larger values (above 60%) it becomes
positive, corroborating the results found through the graphical analysis. The
mean nonparametric estimate of the degree of openness (0.0035) is also
substantially lower than its parametric counterpart (0.403). The positive im-
pact exists for roughly 80% of the sample. The impact of some variables on
DFIout is essentially zero (DDTC, BANK 50, CPICH and FIN 10). Most of this
variables have large bandwidths (all excepting FIN 1050), suggesting they
should enter the model linearly. The remaining variables (GDPPC, MKTCAP,
HERITAGE and EURO) also impact DBIout with the same sign as the paramet-
ric model on average, since the coefficients at each decile of the distribution
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25. We do not report information on DBO regressions for space reasons, although they are avail-
able from the authors upon request.
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vary. For instance, GDP and MKTCAP have a positive sign for the majority of the
sample (around 70%), whereas in the case of FIN 1050 and HERITAGE
the negative sign prevails for roughly 60 and 50%, respectively.

Table 6.8 provides the nonparametric counterpart to column (12) in
table 6.6. In contrast to the parametric estimate, the mean nonparametric es-
timate of REMOTE is negative, which is in accordance with previous findings
in the literature and is also consistent with the sign found for DBIout since, a
priori, if distance influences negatively asset trade this should be indepen-
dent of the direction of the flows. However, this negative sign only prevails
for roughly 40% of the sample, whereas for the remainder it is mainly posi-
tive; therefore, the sign of the parametric model is strongly misleading, since
it does not capture the nonlinearities present in the data. The sign of DTO
is coincidental for both mean parametric and nonparametric estimates. How-
ever, it is negative for roughly 30% of the sample. In some cases the non-
parametric estimates are virtually zero, suggesting DEPOSITS, CPICH and
FIN 1050 could enter the model linearly, as suggested by their large band-
widths. For the remainder, we always find varying signs at the different dec-
iles of the distribution, suggesting the linear fit is off the mark.

Therefore, results indicate that the added flexibility of nonparametric
models allows disentangling some of the relationships among the variables
considered, which are intricate. In addition, we can formally test whether
the parametric model is indeed appropriate. The Hsiao, Li and Racine (2007)
test provides means to do it, and results are reported in table 6.9. Results are
striking given that, even for the most encompassing model (model [12]),
which includes all contemplated regressors, we always reject the null that
this parametric linear model is correctly specified. Although rejection is
stronger for inflows (the JN value is higher in virtually all instances), p-values
lead in all cases to reject the null even at the 1 ‰ significance level.

The validity of the parametric approach is further analyzed in table 6.10,
which provides results on the Li (1996) test, and its corresponding graphi-
cal counterpart in graph 6.2. Results are not entirely coincidental with
those provided by the Hsiao, Li and Racine (2007) test because the tests dif-
fer greatly—for instance, the Li (1996) test is based on estimating density
functions which require stipulating a bandwidth, which we estimated using
different methods for simplicity. When comparing the observed values with
those predicted by the parametric model (what in the table is labeled as Ac-
tual versus predicted [parametric]), the null hypothesis of equality of distribu-
tions is always rejected at the 1% significance level for the inflows. In the
case of the outflows, the only cases in which it cannot be rejected are those
models including the majority of the regressors. Graph 6.2 displays graphical
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GRAPH 6.2: Kernel density estimates
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counterparts to table 6.10 for models (1), (4), (8) and (12) 26. Clearly, we vi-
sually corroborate that although results on the Li (1996) test indicate that
actual and parametric predictions do not differ significantly for model (12)
in DBIout, graph 6.2 indicates differences do indeed exist 27.

In contrast, the nonparametric models estimated using equations 4.2-
4.4 report a more successful story. In this case, for all dependent variables
and all models excepting model (1), we cannot reject the null of equality of
distributions of actual and predicted data—what in table 6.10 is referred to
as Actual versus predicted (nonparametric). Indeed, graphically (graph 6.2) we
observe that only model (1) performs poorly in terms of predictive power,
whereas model (12) usually performs much better. However, we also notice
that performance is worse for inflows, suggesting the behavior of both
DBOin and DBI in is more difficult to model. We should also acknowledge
that the parametric models we are specifying are somewhat naïve, since we
could have stipulated a model with nonlinearities and so forth. However,
our point is that, since no established theory exists as to how the different
covariates affect financial integration, applying a nonparametric model may
be more appropriate.
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26. We only provide results for these models for space reasons.

27. We have also included table 6.11, which provides additional information on nonparametric
regression (bandwidths and significance tests).
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7. Conclusions

OVER the last few years, interest in the effect of financial globalization
in general and banking globalization in particular has been spurred by the
increase of cross-border asset holdings, especially in advanced countries. In
this paper, we provide some new findings on the drivers of international fi-
nancial integration, focusing on the case of banking flows, from a different
point of view. First, whereas the literature on the determinants of financial
integration is becoming voluminous, we think there is an issue largely over-
looked, namely, the precise definition of what international financial (and
banking) integration is. Second, the banking systems of the countries under
study are sufficiently different in character that a theory of financial integra-
tion tailored for some countries may not neatly fit others. The issue is espe-
cially severe when such theories are lacking (Portes and Rey, 2005).

In our proposal, we consider that financial integration and financial
openness are not necessarily the same thing. This is a key factor since either the
existence or lack of consensus on what the drivers of financial globalization
are could be ascribed to the difficulties in properly measuring the extent of
financial openness and/or integration. We develop a new indicator of finan-
cial integration which considers it to be composed not only by financial
openness but also by financial connection. In addition, we define a Standard
of Perfect Banking Integration (given that we apply our methods to the con-
text of banking integration). This indicator could be regarded as the quanti-
ties counterpart to the law of one price, considered by the literature which
focuses on financial integration from a prices point of view. In the particular
case of bank flows we are dealing with, this may be very important because
data on prices are usually either lacking or poor. We deem it relevant to dis-
tinguish between financial inflows and financial outflows since results—as
has been the case—might differ a great deal.

Regarding our set of explanatory variables, we have tried to be as par-
simonious as possible and to include most of the covariates identified by the
growing literature on the drivers of financial globalization. Although no for-
mal theory exists as to what these drivers are, there is certain consensus in
that geographical distance, trade, and financial development influence fi-
nancial openness. Some other variables such as social capital have been less
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extensively employed, but its impact on financial openness is not negligible
either. We have also considered that, in order to estimate accurately how the
different covariates affect our financial integration variables, it is worth in-
cluding in the analysis some recent advances in nonparametric economet-
rics, since some of the relationships to be modelled are rather involved.

Our findings corroborate most of the previous stylized facts. However,
there are some new findings worth mentioning. In terms of the indicators
on financial openness and financial integration, we learn that depending on
the direction of financial flows (outflows or inflows), the assessment on the
financial openness and integration of each country might vary a great deal.
This is especially the case of the U.S. and Switzerland. Over time, although
financial integration increases, we are still far from the theoretical full po-
tential (the Standard of Perfect International Integration). In addition,
countries advance in their specialization. In other words, countries which are
more open from the outflows perspective become more open from this
perspective yet not from that of inflows.

In accordance with these findings, the influence of the independent
variables varies depending on the direction of the flows. Whereas the deter-
minants of financial openness and financial integration from the outflows
perspective are in line with previous findings, results change from the in-
flows perspective. However, many of these results can be explained away
once we control for the behavior of some particular countries in our sam-
ple. We have accomplished this by using nonparametric techniques, whose
flexibility makes it possible to uncover all features data might hide. It is also
important to note that the specification of nonparametric models is perti-
nent since, as shown by both the Hsiao, Li and Racine (2007) and Li (1996)
tests, the parametric models used so far by the literature misspecify the func-
tional forms linking our set of covariates to financial integration, especially
when nonlinearities arise.

The future research agenda comprises two immediate goals. First, giv-
en the influence of extreme observations, we should take into account
some additional flexible techniques within the nonparametric and semipar-
ametric econometrics field. Second, because of the data requirements to
construct our indices of financial integration and the length of the sample,
the analysis had to be restricted to eighteen countries only. By shrinking the
time span of the sample it could be possible to include some developing
countries in the analysis, which could provide some additional interesting
results. As indicated earlier, because the financial integration process in de-
veloping countries might be sufficiently different from that of developed
countries the same theory may not fit both cases.
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Appendix:
Data Description

• REMOTE-Remoteness: remoteness is defined following the defini-
tion by Nitsch (2000). According to this author, we can define the
remoteness of a country i as the reciprocal of country j’s gross do-
mestic product (GDP) divided by the bilateral distance between
country i and country j summed over all trading partners of
country i (in the sample): 

Ri = (S
k

[Yj /Dij])–1
. (A.1)

As found in other research studies, Belgium and the Netherlands,
for year 2005, are the least remote countries in the sample. On the
other hand, Japan and the U.S. are the most remote countries. The
advantage of this measure over considering distance alone is that
we control for the fact that remote countries—such as New Zealand
and Australia—will trade more with each other than two countries
that are separated by the same absolute distance but are closer to
other markets—such as Spain and Sweden. (Source: Comptes Har-
monisés sur les Echanges et l’Economie Mondiale [CHELEM]).

• DTO-Degree of trade openness: we define trade openness in a simi-
lar fashion to the degree of financial openness (DFO), yet considering
trade flows instead of financial flows. Therefore, the definition is: 

DTOi =   S
j ∈N

DTOij =  
Sj ∈N Xij (A.2)

Ŷi

where DTOi is the degree of trade openness of country i, Xij are the
exports (or imports) from country i to country j, N is the sample
size, and Ŷi is the home bias-corrected GDP of country i. (Source:
CHELEM).

• DDTC-Degree of direct trade connection: we define trade con-
nection similarly to financial connection. Therefore, DDTC is de-
fined following equation (2.2), where A = (aij) is the matrix of trade
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flows (either exports or imports) in the real world’s B = (bij) is
the matrix of trade flows in the perfectly trade connected world, and
bij = Yj /(Sk ∈ N \ i Yk). (Source: CHELEM).

• GDPPC-GDP per capita: logarithm of per capita GDP, in U.S. dol-
lars and adjusted with local CPI. (Source: CHELEM).

• MKTCAP-Market capitalization: market capitalization of listed com-
panies, as percentage of GDP. (Source: World Development Indica-
tors [WDI, World Bank]).

• DEPOSITS-Deposits: total bank deposits in each country, in U.S. dol-
lars, divided by GDP. (Source: European Central Bank, Swiss Nation-
al Bank, Bank of Japan, Federal Reserve System).

• BANK 50-Banks among largest 50: number of banks in each country
among the 50 largest banks in the world, in terms of total assets.
(Source: BankScope).

• CPICH-Consumer price index change: consumer price index change.
(Source: International Financial Statistics [IFS, International
Monetary Fund]).

• FIN 10-Financial centers among largest 10: number of financial cen-
ters in each country among the 10 largest world financial centers.
(Source: The Global Financial Centres Index, Z/Yen Group).

• FIN 1050-Financial centers among largest 50, excluding 10 largest:
number of financial centers in each country among the 50 largest
world financial centers, excluding the top 10. (Source: The Global
Financial Centres Index, Z/Yen Group).

• HERITAGE-Economic freedom: index of overall economic freedom
constructed by the Heritage Foundation, defined as an unweighted
average of 10 economic freedoms. These are business freedom,
trade freedom, fiscal freedom, government size, monetary freedom,
investment freedom, financial freedom, property rights, freedom
from corruption, and labor freedom. (Source: Heritage Founda-
tion, http://www.heritage.org/Index/).
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